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IP 2010

General Notices

General Statements

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

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

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

Name. The full name or title of this book, including addenda
thereto, is Indian Pharmacopoeia 2010, abbreviated to IP 2010.
In the texts, the term "Pharmacopoeia" or "IP" without
qualification means the Indian Pharmacopoeia 2010 and any
addenda thereto.

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

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

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

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

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

Official Standards. The requirements stated in the
monographs apply to articles that are intended for medicinal

GENERAL NOTICES

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

The active pharmaceutical ingredients (drug substances),
excipients (pharmaceutical aids), pharmaceutical preparations
(dosage forms) and other articles described in the monographs
are intended for human and veterinary use (unless explicitly
restricted to one of these uses).

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

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

Added Substances. An official substance, as distinguished
from an official preparation, contains no added substances
except when specifically permitted in the individual monograph.
Unless otherwise specified in the individual monograph, or
elsewhere in the General Notices, suitable substances may be
added to an official. preparation to enhance its stability,
usefulness or elegance, or to facilitate its preparation. Such
auxiliary substances shall be harmless in the amounts·used,
shall not exceed the minimum quantity required to provide
their intended effect, shall not impair the therapeutic efficacy
or the bioavailability or safety of the preparation and shall not
interfere with the tests and assays prescribed for determining
compliance with the official standards. Particular care should
be taken to ensure that such substances are free from harmful
organisms. The freedom to the manufacturers to add auxiliary
substances imposes on them the responsibility of satisfying
the licensing authorities on the purpose of the addition and
the innocuity of such substances.

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

In the event of doubt or dispute, the methods of analysis of
the Pharmacopoeia are alone authoritative and only the result
obtained by the procedure given in this Pharmacopoeia is
conclusive.
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per cent v/v (percentage, volume in volume) expressing
the number ofmillilitres of substance in 100 rnilli1itres of
[mal product.

ProviSionsApplicable To Monographs and Test Methods

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

per centw/w(percentage, weight in weight) expressing
the number of grams of substance in 100 grams of [mal
product,

Label. Any printed packing material, including package inserts
that provide information on the article.

Negligible. A quantity not exceeding 0.50 mg.

Solution. Where the name of the solvent is not stated,
"solution" implies a solution in water. The water used complies
with the requirements of the monograph on Purified Water.
The term 'distilled water' indicates Purified Water prepared by
distillation.

design that maintains an atmosphere of low moisture content
by means of silica gel or phosphorus pentoxide or other
suitable desiccant.

Drying and ignition to constant weight. 1\vo consecutive
weighings after the drying or igniting operations do not differ
by more than 0.5 mg, the second weighing following an
additional period of drying or of ignition respectively
appropriate to the nature and quantity of the residue.

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

Filtration. Unless otherwise stated, fJ.ltration is the passing of
a liquid through a suitable fJ.lter paper or equivalent device
until the fJ.ltrate is clear.

Freshly prepared. Made not more than 24 hours before it is
issued for use.

Meanings ofTerms

Alcohol. The term "alcohol" without qualification means
ethanol (95 per cent). Other dilutions of ethanol are indicated
by the term "ethanol" or "alcohol" followed by a statement of The expression "parts per million" refers to the weight in
the percentage by volume of ethanol (CZH60) required. weight, unless otherwise stated.

Desiccator. A ttghtl:y~_closed container of suitable size_and __Wher~Jhe~Qntenlofll_S-'J.bstllJJ.QejH~xpre~sedjntennsJ2fJDe_--'-- _
cherrncal formula for that substance an upper limit exceeding
100 per cent may be stated. Such an upper limit applies to the
result of the assay calculated in terms of the equivalent content
of the specified chemical formula. For example, the statement
'contains not less than 99.0 per cent and not more than 101.0
per cent of C7H60 Z implies that the result of the assay is not
less than 99.0 per cent and not more than 101.0 per cent,
calculated in terms of the equivalent content of C7H60 Z•

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

Expression ofConcentrations. The following expressions in
addition to the ones given under Expression of Content are
also used:

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

per cent v/w (percentage, volume in weight) expressing
the number of rnilli1itres of substance in 100 grams of
product.

Usually, the strength of solutions of solids in liquids is
expressed as percentage weight in volume, ofliquids in liquids

Temperature. The symbol 0 used without qualification as percentage volume in volume, of solids in semi-solid bases
indicates the use of the Celsius thermometric scale. (e.g. creams) and of gases in liquids as percentage weight in

weight.Water. If the term is used without qualification itmeans Purified
Wafer-of-thePliafmacCYp6eia:The-tefm'OistiliedWalef'-When-theconcentrationofasolution'lsexpressed'as'parts-of--
indicates Purified Water prepared by distillation. dissolved substance in parts of solution, it means parts by

weight (g) ofa solid in parts by volume (m!) ofthe final solution;
Water-bath. A bath of boiling water unless water at another as parts by weight (g) of a gas in parts by weight (g) of the
temperature is indicated. Other methods of heating may be [mal solution.
used provided the required temperature is approximately
maintained but not exceeded. When the concentration of a solution is expressed in molarity

designated by the symbol M preceded by a number, it denotes
the number ofmoles of the stated solute contained in sufficient
Purified Water (unless otherwise stated) to produce 1 litre of
solution.

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

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

Monographs

General Monographs

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

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

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

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

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

GENERAL NOTICES

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

Individual Monographs

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

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

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

Chemical Fonnulae. When the chemical structure ofan official
substance is known or generally accepted, the graphic and
molecular formulae are normally given at the beginning of the
monograph for information. This information refers to the
chemically pure substance and is not to be regarded as an
indication of the purity of the official material. Elsewhere, in
statement of purity and strength and in descriptions of
processes of assay, it will be evident from the context that the
formulae denote the chemically pure substances.

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

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

Definition. The opening statement of a monograph is one
that constitutes an official definition of the substance,
preparation or other article that is the subject of the
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References to general methods of testing are indicated by test
method numbers in brackets immediately after the heading of
the test or at the end of the text.

Identification. The tests given under the heading Identification
are not necessarily sufficient to establish absolute proof of
identity. They provide a means of verifying that the identity
of the material under examination is in accordance with the
label on the container.

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

In certain monographs alternative series of identification tests
are given; compliance with either one or the other set of tests
is adequate to verify the identity of the article.

When tests for infrared absorption are applied to material
extracted from formulated preparations, strict concordance
with the specified reference spectrum may not always be
possible, but nevertheless a close resemblance between the
spectrum of the extracted material and the specified reference
spectrum should be achieved.

Tests and Assays

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

f()!!!!<!j§.LI!.C:.<?_I!!p.fl.!i!Jle.'!Yit:h_.gQ()c:lP_~~J:.l1~<?~l!t:!c:.~lp!~<::_ti.:<::e.: _ ..

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

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

monograph. In· certain monographs for pharmaceutical Solubility. Statements on solubility are given in Chapter 2.4.26
preparations the statement is given in terms of the principal and are intended as information on the approximate solubility
ingredient(s). at a tempeql.turebetween 15°.and 30°, unless otherwise stated,

In monographs on vegetable drugs, the definition indicates and arenot to be considered as official requirements. However,
whether the subject of the monograph is, for example, the a test for solubility stated in a monograph constitutes part of
whole drug or the drug in powdered form. the standards for the substance that i~ the subject of that

.. -.-- -.---.----- -.. ----- -............... ..- -.- -. __..___ _. __.monograph._. _
Certain pharmaceutical substances and other articles are
defined by reference to a particular method ofmanufacture. A Test Methods
statement that a substance or article is prepared or obtained
by a certain method constitutes part of the official definition
and implies that other methods are not permitted. A statement
that a substance may be prepared or obtained by a certain
method, however, indicates that this is one possible method·
and does not imply that othermethods are not permissible.

Statement of content. The limits of content stated are those
determined by the method described under Assay.

Category. The statement of category is provided for
information and is indicative of the medical or pharmaceutical
basis for recognition in the Pharmacopoeia. It generally
represents an application of the best known pharmacological
action of the article or of its active ingredient. In the case of
pharmaceutical aids it may indicate the more common usage
of the article. The statement is not intended to limit in any way
the choice or use of the article nor to indicate that it has no
other activity or use.

Dose. Doses mentioned in the Pharmacopoeia are intended
merely for general guidance and represent, unless otherwise
stated, the average range of quantities which are generally
regarded as suitable for adults when administered by mouth.
They are not to be regarded as binding upon the prescribers.
The medical practitioner will exercise his own judgment and
act on his own responsibility in respect of the amount of any
therapeutic agent he may prescribe or administer or the
frequency of its administration. If it is usual to administer a
drug by a method other than by mouth, the single dose suitable
for that method of administration is mentioned. In the case of

.... ~~~--,._,_-."._-~ .._~-_. ·~"soiiie'preparafioli~fiiotes'liave1Jeen·giveii'nelow~lhe 'statement

of doses to show the approximate quantities of active
ingredients contained in the maximal doses as information for
the prescriber.

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

Description. The statements under the heading Description
are not to be interpreted in a strict sense and are not to be
regarded as official requirements.
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use of low-actinic glassware, working in a dark room or similar
procedures.

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

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

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

Quantities. Unless otherwise stated, the quantities to be taken
for assays, limit tests and other tests are of the substance
under examination.

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

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

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

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

GENERAL NOTICES

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

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

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

Indicators. Where the use ofan indicator solution is mentioned
in an assay or test, approximately 0.1 mI of the solution shall
be added, unless otherwise directed.

Reference Substances. Certain monographs require the use
of a chemical reference substance or a biological reference
preparation or a reference spectrum These are authentic
specimens chosen and verified on the basis of their suitability
for intended use as prescribed in the Pharmacopoeia and are
not necessarily suitable in other circumstances.

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

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

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

Test Animals. Unless otherwise directed, animals used in a
test or an assay shall be healthy and are drawn from a uniform
stock, and have not previously been treated with any material
that will interfere with the test or the assay.

Calculation of Results. In determining compliance with a
numerical limit in assay or test, the result should be calculated
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Storage conditions not related to temperature are indicated in
the following terms:

Store protected from light

Store protected from light and moisture

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

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

Store in a refrigerator (20 to 8°). Do not freeze

Store in a freezer (_2° to -18°)

Store in a deep freezer (Below -18°)

to one decimal place more than the significant figures stated Where no specific storage directions or limitations are given
and then rounded up or down as follows: if the last figure in the monograph or by the manufacturer, it is to be understood
calculated is 5 to 9, the preceding figure is increased by 1; if it that the storage conditions include protection from moisture,
is 4 or less, the preceding figure is left unchanged. freezing and excessive heat (any temperature above 40°).

Storage: Statements under the side-heading Storage constitute ~torage. Containe~s. The requireme~ts, gUidan~ea~d
non-mandatory advice. The articles of the Pharmacopoeia are mformation on contamers for pharmaceutical use are gIven m

"--"--t-t.-t-"-"--"·"t·--<t.-t---t-t-·-ti·--,,-the-chapter-entitled-Containers-~6.1-)---------"o ue s oreuunuer conullOns Ula preven con amma on anU,""" ""'"" '"' """" """'
as far as possible, deterioration. Precautions that should be In general, an article should be packed in a well-closed
taken in relation to the effects of the atmosphere, moisture, container i.e. one that protects the contents from contamination
heat and light are indicated, where appropriate, in the individual by extraneous solids, liquids or vapours and from loss of the
monograph. article under normal conditions of handling and storage.

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

In certain cases, special requirements of pack have been
indicated in some monographs under Storage, using
expressions that have been defined in chapter 6.1.

Labelling. The labelling of drugs and pharmaceuticals is
governed by the Drugs and Cosmetics Rules, 1945. The
statements that are given in the monographs under the side
heading 'Labelling' are not comprehensive. Only those that
are necessary to demonstrate compliance or otherwise with
the monograph have been given and they are mandatory. For
example, in the monograph on Betamethasone SodiumTablets
the labelling statement is "The label states the strength in
terms of the equivalent amount ofbetamethasone". Any other
statements are included as recommendations.
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General Requirements
The Pharmacopoeia provides monographs of dosage forms
for most of the pharmacopoeial drug substances. Additionally,
the general requirements including the processes for the
preparation of many of them and the tests of a general nature
applicable to each type of dosage form are given in the
following pages. In addition to defining the dosage forms,
this section presents the general principles involved in the
production of some of them.

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

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

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

The contents of capsules other than Modified-release
(Sustained-release) Capsules do not contain any added
colouring agent.

Hard Gelatin Capsules. Hard gelatin capsules contain the
medicament(s) in the solid form. Where two mutually
incompatible drugs are present in the mixture, one of the drugs
can be put as a tablet or pellet or in small capsule and then
enclosed with the other drug in a large capsule.

Production

Hard gelatin capsules are made by a process that involves
dipping shaped pins into gelatin solutions, after which the
gelatin fJ1ms are dried, trimmed, and removed from the pins,
and the body and cap pieces are joined.

CAPSULES

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

Soft gelatin capsules shells are usually formed, filled with
medicament and sealed in a combined operation on machines.
In some cases, shells for extemporaneous use may be
performed. The shells which are thicker than those of hard
capsules are formed to produce capsules which are spherical,
oval or cylindrical with hemispherical ends.

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

The contents of soft capsules usually consist of liquids or
solids dissolved or dispersed in suitableexcipierits to give a
paste-like consistency. With suitable equipment, powders,
granules and other dry solids also may be filled into soft-shell
capsules. As soft gelatin shells contain appreciable amounts
9f water, migration ofcapsule contents, particularly of water
soluble ingredients, may occur.

Modified-release Capsules. Modified-release (Sustained
release) Capsules are hard or soft capsules in which the
contents or the shell, or both, contain auxiliary substances or
are prepared by a special process designed to modify the r!lte
at which the active ingredients are released.

Enteric Capsules (Gastro-resistant Capsules). Enteric
Capsules are hard or soft capsules prepared in such a manner
that the shell resists the action of the gastric fluid but is
attacked by the intestinal fluid to release the contents.

During manufacture, packaging, storage and distribution of
capsules, suitable means shall be taken to ensure their microbial
quality; acceptance criteria for microbial quality are given in
Chapter 5.9.

Tests

Content ofactive ingredients. Determine the amount ofactive
ingredient(s) by the method described in the Assay and
calculate the amount of active ingredient(s) in each capsule.
The result lies within the range for the content of active
ingredient(s) stated in the monograph. This range is based on
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15 10 5 15 10 5

0.12 g orIess 0.2 0.7 1.5 OJ 0.8 1.8

More than 0.12 g
and less than 0.3 g 0.2 0.5 1.2 OJ 0.6 1.5

0.3 gormore 0.1 0.2 0.8 0.2 0.4 1.0

Uniformity ofcontent. This test is applicable to capsules that
contain less than 10 mg or less than 10 per cent w/w ofactive
ingredient. For capsules containing more than one active
ingredient carry out the test for each active ingredient that
corresponds to the afore-mentioned conditions.

The test should be carried out only after the content ofactive
ingredient(s) in a pooled sample of the capsules has been

. shown to be within accepted limits of the stated content.

NOTE - The test is not applicable for capsules containing
multivitamins and trace elements.

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

Weigh an intact capsule. Open the capsule without losing
any part of the shell and remove the contents as completely
as possible. To remove the contents ofa soft capsule the shell
may be washed with ether or other suitable solvent and the
shell allowed to stand until the odour of the solvent is no
longer detectable. Weigh the shell. The weight ofthe contents
is the difference between the weighings. Repeat the procedur~

with a further 19 capsules. Determine the average weight. Not
more than two of the individual weights deviate from the
average weight by more than the percentagedeviation shown
in Table 2 and none deviates by more than twice that
percentage.

Add to the upper
limit for samples
of

Table 2

Subtract from
the lower limit
for samples of

Weight of Active
ingredients in each
Capsules

the requirement that 20 capsules, or such other number as Determine the content of active ingredient in each of 10
may be indicated in the monograph, are used in the Assay. capsules taken at random using the method given in the
Where 20 capsules cannot be obtained, a smaller number, monograph or by any other suitable analytical method of
which must not be less than 5, may be used, but to allow for equivalent accuracy and precision. The capsules comply with
sampling errors the tolerances are widened in accordance with the test if not more' thaIione of the individual values thus
Table 1. The requirements of Table 1 apply when the stated obtained is outside the limits 85 to 115 per cent ofthe average
limitsare.between-90.and.LlO-per.cent.-EorJimits.othedhan9-O---value.and.nonejs.outsidejhejimits-:'Z~t0-l25 peLcent.J£~()-_----------

to 110 per cent, proportionately smaller or larger allowances or three individual values are outside the limits 85 to 115 per
should be made cent of the average value' repeat the determination using

Table 1 another 20 capsules. The capsules comply with the test if in
the total sample of30 capsules not more than three individual
values are outside the limits 85 to 115 per cent and none is
outside the limits 75 to 125 per cent of the averagevalue.

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

Hard Capsules. Comply with the disintegration test (2.5.1).
Unless otherwise directed in the individual monograph use
water as the medium. If the capsules float on the surface of
the medium, a disc may be added. Ifthe capsules adhere to the
discs, attach a removable piece ofstainless steel woven gauze
with mesh aperture of2.00 mm to the upper plate ofthe basket
rack assembly and carry out the test omitting the discs. Operate
the apparatus for 30 minutes unless otherwise directed.

Soft Capsules. Comply with the disintegration test (2.5.1).
Unless otherwise directed in the individual monograph use
water as the medium and add a disc to each tube. Operate the
apparatus for 60 minutes unless otherwise directed.

In the repeat test with additional capsules, if any of the
capsules have not disintegrated, repeat the test on a further 6
capsules, replacing water in the vessel with 0.1 M
hydrochloric acid or artificial gastric juice. The capsules
pass the test if all the sixhave disintegrated.

-'====:::;:'::::::;h;:::O=::::;;::=~===~==:===;:==;=::;==-Enteric-eapsules:-tJs-e-the-'-apparatus-described-under'---Average welg t of capsule Percentage deviation
contents disintegration test (2.5.1), using one capsule in each tube.

Operate the apparatus for 2 hours without the discs in 0.1 M
Less than 300 mg 10 hydrochloric acid. No capsule shows signs of disintegration
300 mg or more 7.5 or of rupture permitting the escape of the contents. Replace

the medium in the vessel with mixedphosphate bufferpH 6. 8,
add a disc to each tube and operate the apparatus for a further
60 minutes. Remove the apparatus from the medium and
examine the capsules. They pass the test ifno residue remains
on the screen or on the underside of the discs, or, if a residue
remains, it consists offragments ofshell or ofa soft mass with
no palpable, unmoistened core.

Storage. Store at a temperature not exceeding 30°.

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

In recent times the term cream has been restricted to products
consisting of oil-in-water emulsions or aqueous
microcrystalline dispersions of long-chain fatty acids or
alcohols that are water-washable and more cosmetically and
aesthetically acceptable. Creams can be used for administering
drugs via the vaginal route.

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

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

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

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

Production

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

During manufacture, packaging, storage and distribution of
creams, suitable means shall be taken to ensure their microbial
quality; acceptance criteria for mj.crobial quality are given in
Chapter 5.9.

Tests

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

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

EAR DROPS

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

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

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

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

Ear Drops
Otic Drops; Otic Solutions

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

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

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

During manufacture, packaging, storage and distribution of
ear drops, suitable means shall be taken to ensure their
microbial quality; acceptance criteria for microbial quality are
given in Chapter 5.9.
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Tests

Production

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

Labelling. The label states (1) the names and concentrations
in percentages, or weight or volume per mI, of the active
ingredient(s); (2) the names and concentrations 'of any added
antioxidant, stabilising agent or antimicrobial preservative;
(3) that, for multiple application containers, the contents
should not be used for more than 1 month after opening the

----------------SteriIe-EarlJrops-areprepared--usiiig--iiietlii::>-ds--designeato---container;-(4)-that,-fo~mUltiple:ap~lication-containers,~c~e---

ensure their sterility and to avoid the introduction of should be taken to av01~ co~tammatIOn of the contents dunng
contaminants and growth of micro-organisms. Methods of use; (5) that.the preparation IS N?T~ORrn:JECTION; (6) that,
sterilisation that may be used in the manufacture ofEar Drops wher~ .applicable, the preparation IS stenle; (7) the storage
are described in Chapter 5.3. condItIOns.

Description. Ear Drops that are solutions are practically clear
and practically free from particles when examined under Eye Drops
suitable conditions ofvisibility. Ear Drops that are suspensions Ophthalmic Drops
may show a sediment that readily disperses when shaken.
The suspension remains sufficiently dispersed to enable the
correct dose to be removed from the container.

Eye Drops are sterile, aqueous or oily solutions or suspensions
of one or more medicaments intended for instillation into the
conjunctival sac. They may contain suitable auxiliary
substances such as buffers, stabilising agents, solubilising
agents and agents to adjust the tonicity or viscosity of the

Uniformity of volume. Comply with the test for contents of preparation. However, if buffering agents are used in
packaged dosageforms (2.5.6). preparations intended for use in surgical procedures care

Particle size. This test is applicable only to Ear Drops that are should be taken to ensure that the nature and concentration
suspensions. Introduce a suitable volume of the Ear Drops of the selected agents are suitable. Where the active ingredient
into a counting cell or onto a microscope slide, as appropriate. is susceptible to oxidative degradation, a suitable antioxidant
Scan under a microscope an area corresponding to 10 flg of may be added but care should be taken to ensure compatibility
the solid phase. Scan at least 50 representative fields. Not between the antioxidant and the other ingredients of the
more than 20 particles have a maximum dimension greater than preparation. Any additive in the preparation should not
25 flID, not more than 10 particles have a maximum dimension adversely affect the intended medicinal action nor, at the
greater than 50 flID and none has a maximum dimension greater concentrations used, cause undue local irritation. Certain Eye
than 100 flID. Drops may be supplied in dry, sterile form to be constituted in

SterlIity. Where the label indicates that the Ear Drops are an appropriate sterile liquid immediately before use.

sterile, it complies with the test for sterility (2.2.11). Droppers Aqueous preparations supplied in multiple application
supplied separately also comply with these tests. Remove the containers contain suitable antimicrobial preservatives at
dropper out of the package using aseptic precautions and appropriate concentrations except when the product itself has
transferit to a tube containing suitable culture medium so that adequate antimicrobial properties. The antimicrobial

-------iriSrofii15IeteIyimmersea:-'mcuoa:te-a:nd-carry-ourt1li'nestsfor-preservatives-should,be-compatible-with,the-other-ingredients-------
sterility on the medium. of the preparation and should be effective throughout the

Storage. Ear Drops should be packed in well-closed containers. period of use of the Eye Drops.
If the preparation is sterile, store in sterile, tightly-closed, If the preparation does not contain an antimicrobial
tamper-evident contamers. Containers should be made from preservative it should be packed in single application
materials that do not cause deterioration of the preparation as containers. Eye Drops intended for use in surgical procedures
a result of diffusion into or across the material of the container should not contain antimicrobial preservatives and should be
or by yielding foreign substances to the preparation. packed in single application containers.

The container and package of a single application preparation Eye Drops are prepared using methods designed to ensure
should be such as to maintain sterility of the contents and the their sterility and to avoid the introduction of contaminants
applicator up to the time of use. Containers for multiple and growth of micro-organisms. Methods of sterilisation that
application preparations should be fitted with an integral may be used in the manufacture ofEye Drops are described in
dropper or with a screw cap made of suitable material chapter 5.3.
incorporating a dropper and plastic or rubber teat. _Containers. Eye Drops should be packed in tamper-evident
Alternatively, such a cap assembly may be packed separately. containers. Containers should be made from materials that do
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not cause deterioration of the preparation as a result of
diffusion into or across the material of the container or by
yielding foreign substances to the preparation.

The container and package of a single dose preparation should
be such as to maintain sterility of the contents and the
applicator up to the time of use. Containers for multiple
application preparations should be fitted with an integral
dropper or with a sterile screw cap of suitable materials
incorporating a dropper and plastic or rubber teat.
Alternatively, such a cap assembly may be packed separately
after it is sterilised. Containers of multiple application
preparations should permit the withdrawal of successive doses
of the preparation. Such containers should normally hold not
more than 10 ml.

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

Tests

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

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

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

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

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

GELS

Eye Ointments
Ophthalmic Ointments

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

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

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

Tests

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

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

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

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

Gels
Gels are homogeneous, semi-solid preparations usually
consisting of solutions or dispersions of one or more
medicaments in suitable hydrophilic or hydrophobic bases.
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preservative selected, shall be determined as described in
chapter 2.2.2 (Efficacy of antimicrobial preservation).

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

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

During the development of a preparation that contains an
antimicrobial preservative, the effectiveness of the

Tests

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

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

They are normally prepared with the aid of suitable gelling
agents. They are intended to be applied to the skin or certain
mucous membranes for protective, prophylactic or therapeutic

The size of aerosol particles shall be controlled so that a
purposes. Gels may contain suitable added substances such

significant fraction is deposited in the lung.
as antioxidants, stabilisers and antimicrobial preservatives.

D
. " . k . d di 'b' f The most commonly used method of preparation involvesunng manuJ.acture, pac agmg, storage an sm utlOn 0 .. .. .

--- 1 . bl hall b tak th-'--'-c'-::r-fl1hng-under-pressure-ancLsometlmes-b:yJilling_after---ge s, sUlta e means seen to ensure err Ill1CrOuIm . . • .
al

· t ..". b' al ali .. refrigeratIon to temperatures below 0 . In filling under pressure,
qu Ity; accep ance cntena J.or rmcro 1 qu ty are gIVen m . . .
Ch 5 9 the reqUlsIte volume of the concentrate of the actIve

apter . . ingredient(s) is filled in the container and either the propellant
Gels specifically intended for use on large open wounds or on is forced under pressure through the valve orifice after the
severely injured skin should be sterile. valve is sealed, or the propellant is allowed to flow under the

Containers. Gels should be packed in suitable well-closed or, valve cap and the valve assembly is sealed. In either case, the
if the preparation contains water or other volatile ingredients, air in the container must be evacuated by means of vacuum or
suitable tightly-closed containers. The containers should be displacement with a small amount of the propellant.

fitted with closures that minimise contamination with micro- D' d t' t . ttl h ld b . d b. .. . . unng pro uc lOn, S nc con ro s ou e exerCIse y
orgamsms. To the extent possIble, collapSIble tubes of SUItable tr 1 th t' 1 d 11 t d di t fill

al l' h ld b d process con 0 s a mc u e prope an an me carnen 1
met or p astIc s ou e use . weights, pressure test and leak test of the finished product.

Storage. Store at temperatures below 30' unless otherwise F . d 1 ff db'
d

· d D f or preparatIOns a verse y a ecte y water present m
rrecte. 0 not reeze. .. b d . l' . h ld b akquantitIes eyon certam trmts, care s ou e t en to protect

the products from moisture.

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

Labelling. The label states (1) the name(s) of the active
ingredient(s); (2) the total arnount of the active ingredient(s)
in the container except in the case ofmetered-dose preparation
for inltalation); (3) that the container should be shaken before
use; (4) the other instructions for use; (5) the date after which
the preparation is not intended to be used; (6) the conditions

Inhalation Preparations under which it should be stored; (7) a warning that the
container is under pressure and that it must not be punctured,

Inhalation Preparations are liquid or solid dosage forms
intended for administration as vapours or aerosols to the lung broken or incinerated even when apparently empty; (8) the

statement. "Warning. Keep away from children"
in order to obtain a local or systemic effect. They contain
solutions or dispersions of one or more active ingredients In the case of metered-dose aerosols and pressurized metered
which may be dissolved or dispersed in a suitable vehicle. dose inhalers, the label states in addition (1) the total number

-----I:;-:n~h",a-:;laC-t-:;ioc-nc-·-C;P:::-r'"'"e-pc-arC-a'7t"i:C-o"7iJ."7s"7"m"7··'"'"a'"'"y""',C--;d~e"'p"'en"'d--:;-I"""·n"'gc-··"7ocri~"'t7h'"'"e""t""y=p'"'"e=0'"'"f;;--ofdeliveries~availablei'rom1:he-container;c-(-2)-the~amount'of---

preparation, contain propellants, diluents, antimicrobial active ingredient(s) released each time the valve is actuated.

agents, solubilising and stabilising agents etc. depending on In the case of dry powder inhalers the label on the container
the type of preparation. They are available in single-dose or states (1) the date after which the dry powder inhaler is not
multidose containers. intended to be used; (2) the conditions under which the powder

Inhalation Preparations intended to be administered as for Inhalation should be stored. Where the powder for
aerosols (dispersions of solid or liquid particles of active Inhalation is supplied in a capsule, the label also states (3)
ingredien t(s) in a gas) are administered by pressurized the quantity of the active ingredient contained in each capsule;
metered-dose inhalers or by powder inhalers. (4) that the capsules are intended for use in an inhaler and are

not to be swallowed.
Production

Information on use of the preparation provided in the pack
shall include (1) the direction for correct use of the aerosol; (2)
a waming that the container may explode ifpunctured, exposed
to excessive heat or direct sunlight; (3) the directions for the
disposal of the used or partly-used container.
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Pressurised metered-dose preparations are solutions,
suspensions or emulsions supplied in containers equipped
with a metering valve and which are held under pressure with
suitable propellants or mixtures of liquefied propellants.

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

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

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

Active ingredients. For satisfactory bioavailability the active
ingredient(s) should have the majority ofparticles under 10
,.uTI in size in the case ofinhalation aerosols and not more than
100 !ffi1 for other types of aerosols.

Propellants. For pressurised metered dose inhalations
propellants perfon:n.' the essential function of expelling the
material from the container by supplying the necessary
pressure within the aerosol system. They are liquefied or
compounded gases having vapour pressures exceeding
atmospheric pressure. The commonly used propellants in
aerosol systems are hydrocarbons, especially the fluorochloro
derivatives of methane and ethane, the butanes and pentapes
and compressed gases such as nitrogen and carbon dioxide.
Mixtures of propellants are often employed to obtain the
necessary delivery and spray characteristics of the aerosol.

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

Products for oral or nasal inhalation require metered-dose
valves which ensure delivery of a uniform quantity of spray
and an accurate dose of the active ingredient(s), both within
specified tolerances, with each activation of the valve.

INHALATION PREPARATIONS

Metered valves may need priming before use if the aerosol
packages have not been stored properly or have not been
used for long periods of time.

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

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

Tests

Pressurised Metered-dose Preparations

Content ofactive ingredient delivered per actuation.

Apparatus

A small sample vessel suitable for shaking. The size of the
vessel is such that when the aerosol is discharged into the
specified volume of solvent under the conditions described
in the Method below, the discharge takes place not less than
25 mm below the surface of the solvent. A stainless steel base
plate with 3 legs and a central circular indentation with a hole
about 1.5 mm in diameter is placed in the sample vessel. The
arrangement should prevent particle entrapment and side-of
stem leakage during the delivery of the sample.

Procedure

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

For test solution add to the sample vessel a volume of solvent position, an equivalent test is applied using methods that
or solvent mixture specified in the monograph so that the fmal ensure the complete collection of the delivered dose.

concentration of the active ingredient in the test solutin For all the cases, prepare the' inhaler as directed in the
corresponds to the reference ·solution. Shake the pressurised instructions to the patient and connect to a dose collection
container for about 30 seconds and place it inverted in the apparatus, which must be capable of quantitatively capturing
vessel. Discharge 10 deliveries below the surface of the solvent the delivered dose (see Fig.I).

····-··---··actuating····the..valveaHntervals·of·noHess··than··S·J;ecQl1d$, ._----_.._..-

maintaining the pressurised container in the vertical plane The appaJ:'ahis consists of ifllter-suppoft: 1:>asewitliari open
and discharging the aerosol through the hole in the centre of mesh fIlter-support, such as a stainless steel screen, a sample
the base plate. With some preparations it may be necessary to collection tube that is clamped or screwed to the fIlter-support
shake the pressurised container between each actuation of base, and a mouthpiece adapter to ensure an airtight seal
the valve; in such cases shaking should be carried out without between the sample collection tube and the mouthpiece. Use
removing the pressurised container from its inverted position a mouthpiece adapter which ensures that the front face of the
in the vessel. Remove the pressurised container, wash it with inhaler mouthpiece fits with the front face or the 2.5
the specified solvent and dilute the combined solution and mm indented shoulder of the sample collection tube, as
washings to the volume specified in the monograph. Determine appropriate. The vacuum connector is connected to a system
the amount of active ingredient by the method described under comprising a vacuum source and a flow regulator. The source
Assay in the individual monograph This amount of active should be adjusted to draw air through the complete
ingredient is referred as metered dose assay (A) for metered assembly, including the fIlter and the inhaler to be tested, at
dose inhalers. 28.3 litres per minutes (± 5 per cent). Air should be drawn

continuously through the apparatus to avoid loss of the
Fit the washed and dried actuator to the pressurised container
and actuate the valve 10 times at intervals of not less than 5 active substance into the atmosphere. The filter-support base

is designed to accommodate 25 mm diameter filter disks.
seconds. Remove the actuator carefully from the pressurised
container and wash it with small quantities of the specified The fIlter disk and other materials used in the construction of
solvent or solvent mixture. Dilute the combined washings the apparatus must be compatible with the active substance
suitably and on the resulting solution determine the amount and solvents that are used to extract the active substance
of active ingredient as per the method given in the individual from the filter.

monograph under the test for 'Content of active ingredient One end of the collection tube is designed to hold the filter
delivered per actuation' and calculate the amount of active disk tightly against the filter-support base. When assembled,
ingredient per actuation of the valve. This amount of active the joints between the components of the apparatus are airtight
ingredient is referred to as actuator retention (B) for metered so that when a vacuum is applied to the base of the filter, all of
dose inhalers. the air drawn through the collection tube passes through the

Calculate the content of active ingredient delivered per inhaler.
actuation from the expression A - B.

Repeat the procedure for a further 2 doses.

Discharge the device to waste, waiting not less than 5 seconds
between actuations until (nl2) +I deliveries remain, where n is
the number of deliveries stated on the label. Collect 4 doses
using the procedure described above.

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

Apparatus

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

Uniformity ofdelivered dose Unless otherwise prescribed in the instructions to the patient,

-_·_·_·_·'fneaelivered-doseisllie aose deIiverecHfom-me Inhaler tO~_shake~thecinhaledQc5...s.e.c.Qn.d$J;lJl.Jl.discharge.one delivery to

th t· t F t' th d h b waste. Attach the inverted inhaler to the apparatus, depressing. e pa len. or some prepara IOns, e ose as een . ,
t bli h d t d d Th t d d

' d t ' d the valve for a suffiCIent time to ensure complete discharge.
es a seas a me ere ose. e me ere ose IS e erIDlne ,
b ddi th t d 't d th· hal d . t th Repeat the procedure untIl the number of deliveries thatyang e amoun eposl e on e m er eVlce 0 e . . ,
d li d d It al b d t

. d d' tl constitute the mlmmum recommended dose have beene vere ose, may so e e errnme rrec y. , .
sampled. Quantitatively collect the contents of the apparatus

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

728



IP 2010 INHALATION PREPARATIONS

Internal threads

Tube

~-~ External threads~~~~"
Internal threads

038.1
035.5
032.8
031.8
028.6
027.2
026.7
025.7
021.8

Vacuum connector

Cap

Filter support base

O-ring

Sample collection tube

Mouthpiece adapters

Dzmensions in millimeters

Fig. 1: Dose collection apparatus for pressurized metered-dose inhalers

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

Acceptance criteria

Unless otherwise justified and authorised, the preparation
complies with the test if9 out of 10 resnlts lie between 75 per
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cent and 125 per cent of the average value and all lie between
65 per cent and 135 per cent. If 2 or 3 values lie outside the
limits of 75 per cent to 125 per cent, repeat the test for 2 more
inhalers. Not more than 3 of the 30 values lie outside the limits
of 75 per cent to 125 per cent and no value lies outside the
limits of 65 per cent to 135 per cent.

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

Assemble a suitable membrane flltration apparatus. Use a filter
holder fitted with an input chamber designed to prevent any
loss of material when the actuator mouthpiece of the aerosol
is inserted and the valve actuated. Before assembly wash all
parts of the membrane fllter holder with water and methanol
and dry in a stream of nitrogen or allow to dry in a laminar flow
cabinet. Use a membrane fllter with a nominal pore size not
greater than 5 11m and with the flltering surface free from foreign
particles when examined microscopically using a magnification
of not less than X 40.

Discharge 50 deliveries from the pressurised container into
the orifice of the input chamber, actuating the valve at intervals
of not less than 5 seconds and washing down the particles
deposited in the input chamber with successive lO-ml
quantities of light petroleum (40" to 60"), ethanol (95 per
cent) and water after 20,40 and 50 actuations of the valve.
Remove the pressurised container and dry the membrane filter.
Examine its entire flltering surface microscopically using a
magnification of not less than x40. Record the number and
size of all individual particles (not agglomerates) more than 10
Ilill in length measured along the longest axis. The number of
particles longer than 20 Ilill does not exceed 50 and no particle
exceeds 100 Ilill in length.

Number of deliveries per container. Take the pressurised
container used in the test for Particle size and discharge the
remaining contents to waste, actuating the valve at intervals

Deposition ofthe emitted dose

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

Stage Mensuration. Manufacturers of cascade impaction
devices provide a definitive calibration for the separation

Remove any residual contents by rinsing with suitable
solvents, then rinse with a few portions of methanol. Retain
as a unit the container, the valve, and all associated parts, and
heat them at 100" for 5 minutes. Cool, weigh and record the
weight as W3, and determine the net fill weight (Wr W3) for
each container tested.

, ,,--,-,,---- -" -, -" "--Tllin'equltemeffts-al'emerifthe-averageteakageTate-ofthe-12-""--

containers is not more than 3.5 per cent of the net fill weight
per year and none of the containers leaks more than 5.0 per
cent of the net fill weight per year. If 1 container leaks more
than 5.0 per cent per year, and ifnone of the containers leaks
more than 7.0 per cent per year, determine the leakage rate of
an additional 24 containers as directed herein. Not more than
2 of the 36 containers leak more than 7.0 per cent of the net fill
weight per year.

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

Particle size

discharged. The total number deliveries so discharged in
the test for Particle size is not less than the number stated on
the label.

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

Empty the contents of each container tested by chilling to
reduce the internal pressure, removing the valve and pouring.

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

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

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

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

ApparatusA. Glass impinger

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

Procedure

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

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

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

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

Shake for about 5 seconds, switch on the pump to the
apparatus and locate the mouthpiece end of the actuator in

95

107

E

63

15

~G

-! !+-.0 5.3

G'«ffiu
~
.01.85:t 0.125

Dimensions in millimeters (tolerances ± 1 mm' unless othelwise specified)

Fig. 2: Apparatus A. Glass impinger
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Table 1

IP 2010

Code

A

B.

c.

D.

E

R

G

H

Item

Mouthpiece adaptor

Throat

Neck

Upper impingement chamber

Coupling tube

Screw thread, side-arm adaptor

Lower jet assembly

Lower impingement chamber

Description

Moulded rubber adapter for actuator mouthpiece.

Modified round-bottomed flask:

ground-glass inlet socket

Modified glass adapter:

ground-glass inlet socket

ground-glass outlet cone

Lower outlet section of precision-bore glass tubing:

bore diameter

Selected bore light-wall glass tubing:

external diameter

Modified round-bottomed flask

ground-glass inlet socket

ground-glass outlet cone

Medium-wall glass tubing:

ground-glass cone

Bent section and upper vertical section:

external diameter

Lower vertical section:

external diameter

Plastic screw cap

Silicone rubber ring

PlFEwasher

Glass screw thread:

thread size

Side-arm outlet to vacuum pump:

minimum bore diameter

Modified polypropylene fIlter holder

coupling tube by P1FE

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

peg diameter

peg protrusion

Conical flask

ground-glass inlet socket

Dimensions

50mI

29/32

24/29

24/29

14

17

100mI
24/29

24/29

14/23

13

8

28/13
28/11

28/11

28

5

See Figure1

10

2

2

250mI

24129

the adapter, discharge once immediately. Remove
the assembled inhaler from the adapter, shake for not less
than 5 seconds, relocate the mouthpiece end of the actuator
in the adapter and discharge again. Repeat the discharge

sequence. The number of discharges should be minimised
and typically would not be greater than 10. After the fmal
discharge wait for not less than 5 seconds and then switch off
the pump. Dismantle the apparatus.
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Wash the inner surface of the inlet tube to the lower
impingement chamber and its outer surface that projects into
the chamber with a suitable solvent, collecting the washings
in the lower impingement chamber. Determine the content of
active substance in this solution. Calculate the amount of
active substance collected in the lower impingement chamber
per discharge and express the results as a percentage of the
dose stated on the label.

Apparatus B.Andersen Cascade impactor

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

Table 2 - Critical dimensions for Apparatus B

Description Number Dimension (mm)

Stage 0 nozzle diameter 96 2.55 ±0.025

Stage 1nozzle diameter 96 1.89 ±0.025

Stage 2 nozzle diameter 400 0.914 ±0.0127

Stage 3 nozzle diameter 400 0.711 ±0.0I27

Stage 4 nozzle diameter 400 0.533 ±0.0127

Stage 5 nozzle diameter 400 0.343±0.0127

Stage 6 nozzle diameter 400 0.254±0.0127

Stage 7 nozzle diameter 201 0.254 ±0.0127

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

I

Fig. 3: Apparatus B. Anderson cascade impactor
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respirable' powder. It is connected to the induction port as
shown in Fig. 5. To accommodate high flow rates through
the impactor, the outlet nipple, used to connect the impactor
to the vacuum system is enlarged to have an internal diameter
of greater than or equal to 8 mm.

Drill, counter-:bore and tap
._-_._--for~an:M..4-cap-scr.ew. . ..'

Note: use infnimum C1earance-
for screw in the lower part to aid
in precise alignment.

14.3

Do not break edge

IP 2010

Procedure

Assemble theAndersen impactor with a suitable filter in place.
Ensure that the system is airtight. In that respect, follow the
manufacturer's instructions. Place a suitable mouthpiece

19:0----------

97

25.4
38

Joint must be leak tight

"'"M-4socket /
head cap screw

Note: Isometric view of induction port

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

2. Machine from 38 mm bar stock.

3. Bore 19 mm hole through bar.
4. Cut tube to exact 45° as shown.
5. The inner bores and tapers should be smooth - surface roughness Ra approx. 0.4 /lm.

6. Mill joining cads of stock to provide a liquid tight leak-free seal.
7. Set up a holding fixture for aligning the inner 19 mm bore and for drilling and tapping M4 x 0.7 threads. There must

be virtually no mismatch of the inner bores in the miter joint.

Dimensions in millimeters unless otherwise stated
Fig.4: Induction port
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adapter in position at the end of the induction port so that the
mouthpiece end of the actuator, when inserted, lines up along
the horizontal axis of the induction port and the inhaler unit is
positioned in the same orientation as the intended use. Connect
a suitable pump to the outlet of the apparatus and adjust
the air flow through the apparatus, as measured at the inlet to
the induction port, to 28.3litres per minute (± 5 per cent).
Switch off the pump.

Unless otherwise prescribed in the patient instructions, shake
the inhaler for 5 seconds and discharge one delivery to waste.
Switch on the pump to the apparatus, locate the mouthpiece

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

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

R44

--R38.3~·2

Material: aluminium, stainless steel
or other suitable material.

Except where noted, all edges to be broken
and burrs removed.

Cross-section
R12.7---!

.&==I~Jr<-- R15

1J1ft-- R15.87!8~5
R14.4
Groove for O-ring.,
R19R12.7

/27
_22
_14

107
;;106

~~102

~1~~

Surface to be clean machine - tooled finish.

Interior bore surface roughnessRa
approx. 0.4 pm.

o O-ring: nominal dimensions: 10 29 mm,
------ 0032 mm, width 1.8 mm.

Do not break edge

44:n;)1
38.3+°·2 .
19~
15 ---'
14.4-.i
13 .. ' .. '
8 --l-,

Top.view

R6.70±O.03
Do not break edge

45°:1:3°'\/

(Dimensions are in millimeters unless otherwise stated)

Fig. 5: Connection of the induction port to the preseparator of the Andersen cascade impactor
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Calculate the fine particle dose as described below.

the induction port and mouthpiece adapter from the apparatus the inhaler is loaded with powders pre-dispensed in capsules
and extract the active substance into an aliquot of the solvent. or other suitable pharmaceutical forms. For inhalers using a
Extract the active substance from the inner walls and the powder reservoir, the dose is created by a metering mechanism
collection plate of each of the stages of the apparatus into within the inhaler.

aliquots of solvent. They are intended either for inhalation for local action in the

Using a suitable method of analysis, determine the quantity lungs or for systemic absorption through the alveoli or for
~-~~-~-~~~-ot-active-substance-coutained-;n-each-~of-the~-aliquots-of-~-topical-application-to--the~-skin~-or-various--body-orifices-;-~--

solvent. Inhalation aerosols are metered dose preparations which
provide controlled amounts of the active ingredient(s).

Calculations

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

Starting at the final collection site (filter or MOC), derive a
table of cumulative mass versus cut-off diameter of the
respective stage (see Table 3). Calculate by interpolation
the mass of the active substance less than 5 flIIl. This is the
Fine Particle Dose (FPD).

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

Powders for Inhalation

Powders for inhalation are presented as single-dose powders
or multidose powders. To facilitate their use, active substances
may be combined with a suitable carrier. They are generally
administered by powder inhalers. For pre-metered inhalers,

Tests

Uniformity ofdelivered dose

Procedure

Prepare the inhaler as directed in the instructions to the patient.
The dose collection apparatus must be capable of
quantitatively capturing the delivered dose. A dose collection
apparatus similar to that described for the evaluation
of pressurised metered-dose inhalers may be used provided
that the dimensions of the tube and the filter can accommodate
the measured flow rate. A suitable tube is defined in Table 4.
Connect the tube to a flow system according to the
scheme specified in Fig. 6 and Table 4.

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

Prepare the inhaler for use and connect it to the inlet of the
apparatus using a mouthpiece adapter to ensure an airtight
seal. Use a mouthpiece adapter which ensures that the front
face of the inhaler mouthpiece fits with the front face of
the sample collection tube. Connect one port of a differential
pressure meter to the pressure reading point, PI, in Figure 6

--'--Tliole3-=-CaIculations"forapparatusDWheniiseda:ra:flow-fa:te·of283litres/rnifiute

Cut-off diameter

(lm)

d7 =0.4

d6 =0.7

ds = 1.1

d4 =2.1

d3 =3.3
d2 =4.7

d l =5.8
do=9.0

Mass of active substance
deposited per discharge

mass from stage 8, ms

mass from stage 7, m7

mass from stage 6, m6

mass from stage 5, ms

mass from stage 4, ffi4

mass from stage 3, m3

mass from stage 2, m2

mass from stage 1, ml

mass from stage 0, Il10

Cumulative mass of
active substance

deposited per discharge

c7=mS

C6=C7+ m7

CS=C6+ m6

c4=cS+mS

C3 =C4 + ffi4

C2=C3+ m3

CI =C2+m2

CO=CI +ml

c=co+mo

736

Cumulative fraction of
active substance

(per cent)

f7 = (C7/c) x 100

f6 =(cJc) x 100

fs= (cs/c) x 100

f4 =(cJc) x 100

f3 = (C3/c) x 100

f2 =(czlc) x 100

f l = (cllc) x 100

fo=(colc) x 100

100
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Table 4 Specifications of the apparatus shown in Fig. 6

Code Item Description

A 2-way, 2-port solenoid valve having a minimum airflow resistance orifice
with ill ~ 8 mm and an opening time:5 100 ms (e.g: type 256-A08, Burkert
GmbH, D-74653 Ingelfingen), or equivalent.

Pump must be capable of drawing the required flow rate through the
assembled apparatus with the powder inhaler in the mouthpiece adapter
(e.g. product type 1023,1423 or 2565, GASTManufacturing Inc., Benton
Harbor, MI 49022), or equivalent. Connect the pump to the 2-way solenoid
valve using short and/or wide (~ 10 mm ill) vacuum tubing and connectors
to minimize pump capacity requirements.

Timer capable of driving the 2-way solenoid valve for the required time
period (e.g. type G814, RS Components International, Corby, NN17 9 RS,
UK), or equivalent.

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

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

Adjustable regulating valve with maximum Cv ~1 , (e.g. type 8FV12LNSS,
Parker Hannifin pIc., Barnstaple, EX311NP, UK), or equivalent.

Vacuum pump

Pressure tap

Timer

Pressure measurements

Flow control valve

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

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

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

A length of suitable tubing having an ill ~ 8 mm and am internal volume of
25±5rnl

B Filter

C Connector

D Vacuum tubing

E 2-way solenoid valve

G

PI

F

PI

P2

P3

H

A

F

Vacuum'
pump

G

Filter
B

_Inlet

1
Connector

C
Vacuum
tubing

D

Mouthpiece
adaptor

Fig. 6: Apparatus for measuring the uniformity of delivered dose for powders for inhalation
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Code Item

A. Connector

B. Vacuum tubing

IP2010

Table 5 - Component specification for set-up ill Fig. 7

Description

ill ~ 8 rom, e.g., short metal coupling with low-diameter branch to P3.

A length of suitable tubing having an ill ~ 8 rom and an internal volume
of25±5ml.

c.

D.

G

P2

P3

F

2-way solenoid valve

Vacuum pump

Timer

Pressure measurements

Flow control valve

A 2-way, 2-port solenoid valve having a minimum airflow resistance
orifice with ill ~ 8 rom and an opening time:5 100 ms. (e.g. type 256
A08), Burkert GmbH, D-74653 Ingelfingen), or equivalent.

Pump must be capable of drawing the required flow rate through the
assembled apparatus with the powder inhaler in the mouthpiece adapter
(e.g. product type 1023, 1423 or 2565, Gast Manufacturing Inc., Benton
Harbor, MI 49022), or equivalent. Connect the pump to the 2-way
solenoid valve using short and / or wide (ill ~ 10 rom) vacuum tubing
and connectors to minimize pump capacity requirements.

Timer capable to drive the 2-way solenoid valve for the required duration
(e.g. type G814, RS components International, Corby, NN17 9RS, UK),
or equivalent.

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

Adjustable regulating valve witb maximum C,~ 1, (e.g. type 8FV12LNSS,
Parker Hannifin pIc., Bamstaple, EX311 NP, UK), or equivalent.

and let the other be open to the atmosphere. Switch on the
pump, open the 2-way solenoid valve and adjust the
flow control valve until the pressure drop across the inhaler is
4.0 kPa (40.8 cm H20) as indicated by the differential pressure
meter. Remove the inhaler from the mouthpiece adapter and
without touching the flow control valve, connect a flowmeter
to the inlet of the sampling apparatus. Use a flowmeter
calibrated for the volumetric flow leaving the meter, or calculate
the volumetric flow leaving the meter (Qout) using the ideal
gas law. For a meter caJ.i15rated-ror-th1n~mering-volumetricilow
(Qn), use the following expression:

Po = Atmospheric pressure.

DP= Pressure drop over the meter.

If the flow rate is above 100 Iitres per minutes adjust the flow
control valve to obtain a flow rate of 100 litres per minute (± 5
per cent). Note the volumetric airflow rate exiting the meter and
define this as the test flow rate, Qout> in litres per minute. Define
the test flow duration, T, in seconds so that a volume of 4
litres of air is drawn from the mouthpiece of the inhaler at the
test flow rate, Qout.

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

Predispensed systems: Prepare the inhaler as directed in the
instructions to the patient and connect it to the apparatus
using all adapter WIDen ensures a goodsea:r:-Draw arr througJj--
the inhaler using the predetermined conditions. Repeat
the procedure until the number of deliveries which constitute
the minimum recommended dose have been sampled.
Quantitatively collect the contents of the apparatus
and determine the amount of active substance.

Repeat the procedure for a further 9 doses.

Reservoir systems: Prepare the inhaler as directed in the
instructions to the patient and connect it to the apparatus
using an adapter which ensures a good seal. Draw air through
the inhaler under the predetermined conditions. Repeat the
procedure until the number of deliveries which constitute the
minimum recommended dose have been sampled.
Quantitatively collect the contents of the apparatus and
determine the amount of active substance.
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Repeat the procedure for a further 2 doses.

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

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

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

Acceptance criteria

The preparation complies with the test if9 out of 10 results lie
between 75 per cent and 125 per cent of the average value and
all lie between 65 per cent and 135 per cent. If2 or 3 values lie
outside the limits of 75 per cent to 125 per cent, repeat the test
for 2 more inhalers. Not more than 3 of the 30 values lie outside
the limits of 75 per cent to 125 per cent and no value lies
outside the limits of 65 per cent to 135 per cent.

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

Deposition of emitted dose and fine particle dose

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

Procedure

The aerodynamic cut-offdiameters of the individual stages of
this apparatus are currently not well-established at flow rates

E

INHALATION PREPARATIONS

other than 28.3litres.perminute. Users must justify and validate
the use of the impactor in the chosen conditions, when flow
rates different from 28.3 litres per minute are selected.

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

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

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

Po =atmospheric pressure,

DP =pressure drop over the meter.

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

D

Vacuum
pump

P3 P2

Flow
Control
Valve

F

Connector

A

i
VacuumTubing

B

Impactor

Fig. 7: Experimental set-up for testing powder inhalers
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In the course of production the strength of the insulin
containing component or components should be determined,
where necessary, by adjustment so that the final preparation
contains the required number of Units of insulin per mI.

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

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

The use of excipients in the injections may be necessary, for
example to make the preparation isotonic with respect to blood,
to adjust the pH to the appropriate value, to prevent
deterioration of the active substances or to provide adequate
antimicrobial properties. Where appropriate, suitable
substances may be added and suitable procedures carried
out to confer the appropriate physical form on the insulin
containing component or components.' Irrespective of the
purpose for which additives are used, they should not to
adversely affect the intended therapeutic action of the
preparation or, at the concentration used, cause toxicity or
undue local irritation.

solutions or suspensions or they are prepared by combining
solutions and suspensions. They contain not less than 90.0
per cent and not more than the equivalent of 110.0 per cent of
.the amount of insulin stated on the label.

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

Unifonnity ofContent. For dry powder inhalers in premetered
dosage units, carry out the test for uniformity of content of
the contents as given in Capsules.

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

Total viable aerobic bacterial

With the inhaler in place and the test flow rate established,
measure the absolute pressure on both sides of the control
valve (pressure reading points P2 and P3 in Figure 7). A ratio
P31P2 ofless than orequal to 0.5 indicates critical flow. Switch
to a more powerful pump and fe-measure the test flow rate if
critical flow is not indicated. Production

.----.-----"--~- .----,"", Prepare'the-p6waerinha1ei~foruse 'accoraing-' to-:-tfie~pafrent "".~ Insulili"'preparano-iis-'are maae-1Jy"'metliodS1fiiif-are' oesigne<i" --,~-'"_ .._""--,-----""

instructions. With the pump running and the 2-way solenoid to ensure their sterility, to avoid the introduction of foreign
valve closed, locate the mouthpiece of the inhaler in the contaminants, bacterial endotoxins and the growth of micro
mouthpiece adapter. Discharge the powder into the apparatus organisms. The methods used should confer suitable
by opening the valve for the required time, T (± 5 per cent). properties with respect to the onset and duration of therapeutic
Repeat the discharge sequence. The number of discharges action.
should be minimised and typically would not be greater than
10. The number of discharges is sufficient to ensure an accurate
and precise determination of fine particle dose.

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

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

count. Not more than 100 cfu per g

E. coli. Absent in 10 g of the powder.

Salmonella. absent in 50 g of the powder.

Staphylococcus aureus. Absent in 10 g of the powder.

Psedomonas aeruginosa. Absent in 10 g of the powder.

Insulin Preparations

Introduction

Insulin preparations aresterile preparations ofhuman Insulin,
bovine Insulin or porcine Insulin intended for subcutaneous
injection into the human or animal body. They are either

Tests

Insulin in the supernatant - For preparations that are
suspensions

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

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

Impurities with molecular masses greater than that of insulin

Determine by size-exclusion chromatography (2.4.16).
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Test solution. Add 4 J1l of 6 M hydrochloric acid per millilitre
of the preparation under examination, whether a suspension
or a solution, to obtain a clear acid insulin solution. When
sampling a suspension, agitate the material prior to sampling
in order to obtain a homogeneous sample. If a suspension
does not turn clear within 5 minutes of the initial addition of
hydrochloric acid, add small aliquots of acid (less than 4 J1l per
millilitre) -until a solution is obtained. Preparations with
concentrations higher than 100 Units per ml need to be diluted
with O.OlM hydrochloric acid to avoid overloading the
column with insulin monomer.

Resolution solution. Use a solution of insulin (approximately
4 mg perml), containing more than 0.4 per centofhigh molecular
mass proteins. An injectable insulin preparation, whether a
solution or a suspension, that has been clarified with a
sufficient amount of 6 M hydrochloric acid, containing the
indicated percentage of high molecular mass proteins, or a
solution prepared from insulin, dissolved in 0.01 M
hydrochloric acid, may be used. Insulin containing the
indicated percentage of high molecular mass proteins may be
prepared by allowing insulin powder to stand at room
temperature for about ten days.

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

Chromatographic system

- a stainless steel column 30 cm x 7.5 mm packed with
hydrophilic silica gel (5 /-lIll to 10 /-lIll), ofa grade suitable
for the separation of insulin monomer from dimers and
polymers,

- mobile phase: a mtered and degassed mixture of 15
volumes of glacial acetic acid, 20 volumes of
acetonitrile and 65 volumes of a 1.0 gil solution of
arginine,

- flow rate. 0.5 ml per minute,

- spectrophotometer set at 276 nm,

- injection volume. 100 J1l.
Before using a new column for chromatographic analysis,
equilibrate by repeated injections of an insulin solution
containing high molecular mass proteins. This can be done
by at least three injections of the resolution solution. The
column is equilibrated when repeatable results are obtained
from two subsequent injections. If protamine-containing
samples are to be analysed, the equilibration of the column is
performed using a solution containing protamine.

Inject the resolution solution. When the chromatograms are
recorded under the prescribed conditions, the retention times
are: polymeric insulin complexes or covalent insulin-protamine
complex, about 13 to 17 minutes, covalent insulin dimmer, about

INSULIN PREPARATIONS

17.5 minutes, insulin monomer, about 20 minutes, salts, about
22 min. If the sample solution contains preservatives, for
example methyl paraben, m-cresol or phenol, these compounds
elute later. The test is not valid unless the resolution, defmed
by the ratio of the height of the dimer peak to the height above
the baseline of the valley separating the monomer and dimer
peaks, is at least 2.0.

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

Related proteins

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

Time Mobile Mobile Comment
phase (a) phase (b)

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

0-30 42 58 isocratic

30-44 42--711 58--789 linear gradient

44-50 11 89 isocratic

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

Inject 20 J1l of the test solution and 20 J1l of either reference
solution (a), forinsulin preparations containing 100 ill/ml, or
reference solution (b), for insulin preparations containing 40
ill/ml. If necessary, adjust the injection volume to a volume
between 10 III and 20 J1l in accordance with the results obtained
in the test for linearity as described under Assay. Record the
chromatograms for approximately 50 min. Ifnecessary, make
further adjustments to the mobile phase in order to ensure
that the antimicrobial preservatives present in the test solution
are well separated from the insulin and show a shorter retention
time. A small reduction in the concentration ·of acetonitrile
increases the retention time of the insulin peaks relatively
more than those of the preservatives. In the chromatogram
obtained with either reference solution (a), or reference solution
(b), as appropriate, A21 desamido insulin appears as a small
peak after the principal peak and has a retention time of about
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Powders for Liposomal Injection are solid, sterile substances
distributed in their final containers and which, when shaken

Definition

Powders for Liposomal Injection

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

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

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

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

Pyrogens. Complies with the test stated under Parenteral
Preparations-(Injections);-.-...,-,,--=--------------------------
Vesicle size. Complies with the requirement of the test stated
under individual monograph. Determine by Dynamic light
scattering or Photon correlation spectroscopy or Laser
diffraction.

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

Tests

Introduction

Liposomal Preparations are sterile dispersions for injections
or infusions made up of phospholipids with or without
cholesterol dispersed in aqueous vehicle. It may contain
antioxidants, stabilizers and buffers. They are translucent to
opalescent in appearance and may contain the active
compound encapsulated in the vesicle or intercalated between
the lipid bilayer. Their method of preparation may involve
formation of the lipid film for hydration, hydration with
agitation, and sizing of vesicles using different techniques
like sonication, homogenization or extrusion.

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

produced by recombinant DNA technology; (5) where
applicable, the animal species of origin; (6) the preparation
must not be frozen; (7) where applicable, that the preparation
must be re-suspended before use.

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

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

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

Labelling. The label states (a) the potency in Units per
millilitre; (2) the concentration in terms of the number of
milligrams ofinsulin per ml (for preparations containing both
bovine insulin and porcine insulin the concentration is stated
as the combined amount ofboth insulins); (3) where applicable,
that the substance is produced by enzymatic modification of
porcine insulin; (4) where applicable, that the substance is

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

A. To an accurately measured volume of the gently shaken
injection containing 200 Units add 10 ml of alkaline borate
bufferpH9.0,0.3 ml ofzincon solution and sufficient water to
produce 50 ml. Allow to stand for 1 hour and measure the
absorbance of the resulting solution at about 620 nm, using
as the blank a solution prepared by treating 5 ml of water
instead of the substance under examination in a similar manner.
Calculate the content of zinc from the absorbance obtained
by repeating the procedure using a suitable aliquot of a mixture
of4 volumes ofzinc sulphate solution and 6 volumes ofwater.

B. Determine by atomic absorption spectrometry (2.4.2).

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

Reference solutions. Use solutions containing 0.40 /lg, 0.80
/lg, 1.00 /lg, 1.20 /lg and 1.60 /lg of Zn per millilitre, freshly
prepared by diluting zinc solution AAS (5 mg/ml Zn) with
0.01 M hydrochloric acid.

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

Bacterial endotoxins (2.2.3). Less than 80 Units per 100 Units
ofinsulin.

1.3 relative to the principal peak, due to insulin. In the
chromatogram obtained with the test solution the area of the
peak due to A21 desamido insulin is not greater than 5.0 per
cent of the total area of the peaks; the sum of the areas of any
other peaks, apart from those due to insulin andA21 desamido
insulin is not greater than 6.0 per cent of the total area of the

-------peaks.-Disregard--the-peaks-due--to-the-preser-vati-ves-and----biposomal-Preparations---------
protamine (early eluting peaks).

Liposomal Injectable Preparations
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with the prescribed volume of a prescribed sterile liquid rapidly
form translucent to opalescent dispersion and practically
particle-free uniform dispersions.

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

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

Labelling. The label states the instructions for the preparation
of Liposomal Injections and Infusions.

Nasal Preparations

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

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

During manufacture, packaging, storage and distribution of
nasal preparations, suitable means shall be taken to ensure
their microbial quality; acceptance criteria for microbial quality
are given in Chapter 5.9.

Tests

Uniformity ofcontent. Comply with the test described under
Parenteral Preparations.

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

Nasal Drops, Solutions and Sprays

These are solutions, emulsions or suspensions intended for
instillation or spraying into the nostrils. Emulsions should
have a uniform appearance after shaking and should not show
evidence of phase separation. Suspensions should be readily
redispersible on shaking to give a smooth and stable

OINTMENTS

suspension. In suspensions, the size of the dispersed particles
should be such as to localise their deposition in the nostril.

Nasal Powders

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

Storage. Store protected from light and moisture.

Tests

Uniformity ofcontent. Comply with the test described under
Parenteral Preparations.

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

Ointments

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

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

During manufacture, packaging, storage and distribution of
ointments, suitable means shall be taken to ensure their
microbial quality; acceptance criteria for microbial quality are
given in Chapter 5.9.

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

Ointments should not normally be diluted; if dilution is
necessary care should be taken to choose the right diluent to
avoid risk of instability or incompatibility.
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contains a high proportion ofSucrose or a suitable polyhydric
alcohol or alcohols and may also contain Ethanol (95 per cent)
or a dilute Ethanol.

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

Tests

Oral Liquids

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

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

Oral Liquids are homogeneous liquid preparations, usually
consisting of a solution, an emulsion or a suspension of one
or more medicaments in a suitable vehicle*. They are intended
for oral administration either undiluted or after dilution. They
may contain auxiliary substances such as suitable dispersing,
emulsifying, suspending, wetting, solubilising, thickening,
stabilising agents and antimicrobial preservatives. They may
also contain suitable sweetening, flavouring and permitted
colouring agents. if saccharin, including its sodium and
potassium salts, is used as a sweetening agent, its
concentration in preparations meant for paediatric use should
be restricted so as to limit its intake to 5 mg per kg of body
weight.

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

Linctuses. Linctuses are viscous Oral Liquids containing one
or more active ingredients dissolved in a vehicle that usually
contains a high proportion of sucrose, other sugars or a

----------------"""""'S:;:t-o-ra-ge. Store at a temperature hot exceedirtg3-0· un"ies-s-sufta@epolyhydriciiIcohol Of alcohols~Lmctuses are-mtended---------

otherwise directed. Do not freeze. for use in the treatment or relief of cough, and are sipped and
swallowed slowly without the addition of water.

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

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

Oral Emulsions. Oral Emulsions are Oral Liquids containing
one or more active ingredients and are stabilised oil-in-water
dispersions, either or both phases of which may contain
dissolved solids. Solids may also be suspended in Oral
Emulsions. Emulsions may exhibit phase separation but are
easily reformed on shaking. The preparation remains
sufficiently stable to permit a homogeneous dose to be
withdrawn.

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

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

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

During manufacture, packaging, storage and distribution of product.
______oraLliquids,_suitableJneans_shall_he_taken-to_ensure__the,.uir ~-------_

microbial quality; acceptance criteria for microbial quality are Syrups. Syrups are viscous Oral Liquids that may contain
given in Chapter 5.9. one or more active ingredients in solution. The vehicle usually

contains large amounts of Sucrose or other sugars to which
Oral Liquids should not be diluted and stored; where, however,

certain polyhydric alcohols may be added to inhibit
the individual monograph directs dilution, the diluted Oral

crystallisation or to modify solubilisation, taste and other
Liquid should be freshly prepared irrespective of the nature

vehicle properties. Sugarless syrups may contain sweetening
of the diluent. Diluted Oral Liquids may be less stable

agents and thickening agents. Syrups may contain Ethanol
physically and chemically than the corresponding undiluted

(95%) as a preservative or as a solvent to incorporate
preparation and should be used within the period stated on
the label. flavouring agents. Antimicrobial agents may also be added to

Syrups.
Oral Liquids are variously known as Elixirs, Linctuses Mixtures,
Oral Drops, Oral Emulsions, Oral Solutions, Oral Suspensions Containers. Oral Liquids may be supplied in multiple dose or

single dose containers. Oral Emulsions and Oral Suspensionsand Syrups. These terms are defmed below.
should be packed in bottles sufficiently wide-mouthed to

Elixirs. Elixirs are clear, flavoured Oral Liquids containing one facilitate the flow of the contents. They are adtniIristered either
or more active ingredients dissolved in a. vehicle that usually in volumes such as 5 mI, or multiples of5 mI, or in small volumes
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(drops). Each dose of a multiple dose Oral Liquid is
administered by means of a suitable measuring device which
is usually provided with the container.

Tests

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

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

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

Uniformity ofweightlvolume. Unless otherwise specified, Oral
Liquids comply with the test for contents ofpackaged dosage
forms (2.5.6).

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

Labelling. For Oral Liquids that are supplied as drops, the
label states the number of drops per g of preparation if the
dose is stated in drops or the number of drops per ml of
preparation if the dose is stated in volume. For oral liquids
supplied as granules or powder to be constituted before use,
the label states (1) that the contents are meant for preparation
of an Oral Liquid; (2) the directions for preparing the Oral
liquid including the nature and quantity of the liquid to be
used; (3) the conditions under which the constituted solution

ORAL POWDERS

should be stored; (4) the period during which the constituted
Oral Liquid may be expected to remain satisfactory for use
when prepared and stored in accordance with the
manufacturer's recommendations; (5) the strength in terms of
the active ingredient(s) in a suitable dose-volume of the
constituted preparation.

*The term vehicle means a carrier, composed of one or more
excipients, for the active pharmaceutical ingredient(s) in a liquid
preparation.

Oral Powders

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

Oral Powders may be single dose or multiple dose preparations.
For single dose pOWders, each dose is enclosed in a separate
container, e.g., a sachet, a paper packet or a vial. With multiple
dose powders it may be necessary to provide a measuring
device capable of delivering the quantity prescribed.

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

In the manufacture of oral powders, means are taken to ensure
a suitable particle size with regard to the intended use of the
product. During manufacture, packaging, storage and
distribution of oral powders, suitable means shall be taken to
ensure their microbial quality; acceptance criteria for microbial
quality are given in Chapter 5.9.

Storage. Store Oral Powders in containers protected from
moisture.

Tests

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

The test for Uniformity of content should be carried out only
after the content of active ingredient(s) in a pooled sample of
the preparation has been shown to be within the accepted
limits of the stated content.
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Aqueous Parenteral Preparations for administration by the
subcutaneous, intradermal, intramuscular, or in the case of
large volumes, intravenous route, should ifpossible be made
isotonic with blood by the addition of Sodium Chloride or
other suitable substances. Buffering agents should not be
used in preparations intended for intraocular or intracardiac
injection, or in products that may gain access to the
cerebrospinal fluid.

Uniformity of weight. Unless otherwise specified, Oral
Powders presented in single dose containers comply with the
test for contents of packaged dosage forms (2.5.6).

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

Determine the content of active ingredient(s) of each of 10 The most commonly used vehicle is Water for Injections that
containers taken at random using the method given in the complies with the requirements for water for injections in bulk
monograph or by any other suitable analytical method of stated in the monograph on Water for injections. Any other
equivalent accuracy and precision. The preparation complies suitable vehicles may be used provided they are safe in the
with the test if the individual values thus obtained are all volume of injections administered and also do not interfere
between 85 to 115 per cent of the average value. The with the therapeutic efficacy of the preparation or with its

--""--------preparationJails_to_cornply-=with::the::tesLiLmore::than::Qne Le::s_}J::onse to t~e 12rescribed tests and assays of the
individual value is outside the lirnits85 to 115percerii of the PhannacoJloda.It may benecessaryio inClude auXiliary
average value or if anyone individual value is outside the substances to increase the stability or usefulness of the
limits 75 to 125 per cent of the average value. Ifone individual preparation, unless otherwise specified in the individual
value is out-side the limits 85 to 115 per cent but within the monograph. Such substances at the concentration at which
limits 75 to 125 per cent of the average value, repeat the they are used should not adversely affect the intended
determination using another 20 containers taken at random. medicinal action of the preparation nor cause toxicity or local
The preparation complies with the test if in the total sample of irritation and should not interfere with the responses to the
30 containers not more than 3 individual values are outside specified tests and assays. No colouring agent may be added
the limits 85 to 115 per cent and not more than one is outside solely for the purpose of colouring the finished preparation.
the limits 75 to 125 per cent of the average value.

Parenteral Preparations

Injectable Preparations

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

Introduction

Parenteral Preparations are sterile products intended for
---__,administratiolLbyjnjection,jnfusiQn_odmplanJaliQlLinto the

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

Production

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

Parenteral Preparations which are solutions or suspensions
require vehicles in which the medicaments are incorporated.

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

Precautions to be taken for administration and for storage
between successive withdrawls from such multiple dose
preparations should be indicated. Preservatives should not
be added when the volume to be injected as a single dose
exceeds f.Yffil, unless offierwisejusfifieo, or wnen tn"'e--
preparation is intended for administration by the intraocular,
intracardiac or intracisternal routes (or other route giving
access to the cerebrospinal fluid).

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

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

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

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

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

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

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

Before use, closures should be washed with a suitable
detergent and rinsed with and boiled in several changes of
Purified Water. Closures made from rubber and synthetic
materials are liable to absorb the ingredients of the parenteral
preparation with which they are used, e.g., the preservative.
When an antimicrobial preservative is used the closure, when
necessary, should be placed in a solution of that preservative
in PurifIed Water containing at least twice the concentration

PARENTERAL PREPARATIONS

to be used in the preparation; the quantity of solution used
should be sufficient to cover the closures and should be at
least 2 ml for each g of the material. The vessel should then be
closed and heated at an appropriate combination of time and
temperature. After heating, the closures should be kept in the
sealed container until required for use.

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

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

Labelling. Containers of Parenteral Preparations should be
labelled in a manner that sufficient area ofthe container remains
uncovered for its full length or circumference to permit
inspection ofthe contents. The label ofa Parenteral Preparation
states (1) the name of the Parenteral Preparation; (2) the strength
in terms of the amount ofactive ingredient in percentage or in
a suitable dose-volume; (3) the name and proportion of or
antimicrobial preservative added; (4) the conditions under
which the preparation should be stored.

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

Injections

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

Injections that are emulsions should not show any evidence Method I and where the nominal volume is greater than 5 mI,
of separation and show a uniform appearance after shaking. the containers comply with the requirements of Method 2.
The diameter of the globules of the dispersed phase of Suspensions should be shaken before the contents are
emulsions intended for intravenous injection must be decided withdrawn; oily injections may be warmed but should be cooled
with regard to the use of the preparation. Injections that are to 25° before carrying out the test.
suspensions may show a sediment which is readily dispersible M h d 1 U 6 . 5 ~ th d I ~ . .. ... . et 0 - se contamers, lor e test an lor rmsmg

.-- on_shaking..The_suspenSlOll..remams_sufficlently_stable_to _1.0-.-··--·---d·-T ----· ··.10--5·· ' - . -b· - .. ·d···· ··th·.. .. . ..;. . . ..; tue synnge use . lllspect HIe contamers to e use m e·
enable a homogenous dose to be Withdrawn from the contamer. . all d th h' . I thtest VISU y an ensure at eac contams approX1IDate y e

same volume of the preparation.

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

Multiple dose containers labelled to yield a specific number
of doses shall contain a sufficient excess to permit the
withdrawal of the designated number of doses.

Using a syringe with a capacity not exceeding twice the volume
to be measured and fitted with a suitable needle, take up a
small quantity of the liquid under examination from the
container reserved for rinsing the syringe, and discharge it
from the syringe whilst the needle is pointing upwards so as
to expel any air. Withdraw as much as possible the contents of
one of the containers reserved for the test and transfer, without
emptying the needle, to a dry graduated cylinder of such
capacity that the total combined volume to be measured
occupies not less than 40 per cent of the nominal volume of
the cylinder. Repeat the procedure until the contents of the 5
containers have been transferred and measure the volume.
The content of each container is not less than the nominal
volume and the average content of 5 containers is not more
than 115 per cent of the nominal volume.

Method 2 - Transfer the contents of not less than 3 containers
separately to dry graduated cylinders such that the volume to
be measured occupies not less than 40 per cent of the nominal
volume of the cylinder and measure the volume transferred.
The contents of each container is not less than the nominal
volume and not more than 110 per cent of the nominal volume.

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

NOTE - The test for Uniformity ofcontent is not applicable
to suspensions for injection containing multivitamins and
trace elements.

Extractable volume. Where the nominal volume does not
exceed 5 mI, the containers comply with the requirements of

Determine the content of active ingredient(s) of each of 10
containers taken at random, using the method given in the
monograph or by any other suitable analytical method of
equivalent accuracy and precision. The preparation under
examination complies with the test if the individual values
thus obtained are all between 85 and 115 per cent of the average
value. The preparation under examination fails to comply with
the test if more than one individual value is outside the limits
85.to.U5-per.centofthe.averagecvalue.or.if.an.y.oneindividua.l.-I!..y.r.ogens._Unless....other.wise_stated_iJ:Lthe..Jndi::vidu.al. _
value is outside the limits 75 to 125 per cent of the average monograph, when the volume to be injected in a single dose is
value. Jfoneindividual value is outside the limits 85 to 115 per 10 mI or more, Injections comply with the test for pyrogens
cent but within the limits 75 to 125 per cent of the average (2.2.8), unless the test for bacterial endotoxins (2.2.3), is
value, repeat the determination using another 20 containers prescribed.
taken at random. The preparation under examination complies
with the test if in the total sample of 30 containers not more Infusions
than one individual value is outside the limits 85 to 115 per
cent and none is outside the limits 75 to 125 per cent of the
average value.

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

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

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

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

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

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

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

Powders for injection

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

Tests

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

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

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

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

PARENTERAL PREPARATIONS

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

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

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

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

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

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

Concentrated Solutions for injection

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

Tests

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

Implants

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

Tests

Sterility (2.2.11). Implants comply with the test for sterility.
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Moulded Suppositories have the characteristics of Moulded
Pessaries.

Shell Suppositories. Shell Suppositories, also known as Rectal
Capsules, are .generally similar to Soft Capsules except that
they may have lubricating coatings.

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

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

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

Suppositories

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

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

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

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

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

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

Tests

Uuiformity of coutainer coutents. Comply with the test for
contents of packaged dosage forms (2.5.6).

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

Pessaries

Storage. Store in ventilated containers.
. . . Suppositories may contain suitable auxiliary substances such

'Sh-eU-Pessarres:-Shell-Pessanes-;-also-lmown-as-Vagl11al as aosoroents, diluents, liilincants, anhmicro5ffil preservati"ve"'s,---
Capsules, are similar to Soft Capsules, differing only in their and colouring agents permitted under the Drugs and Cosmetics
shape and size. They are commonly ovoid in shape, smooth Rules, 1945.
and have a uniform appearance.

Storage. Store in well-closed containers.

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

_____--"T'-=h"'e'-"a~ct~iv~e~l~·n)5Iedients are dissolved or dispersed in a suitable
oasis Coiifililliigone of more auXiliary substances that may
be dispersible, soluble or insoluble in water. The auXiliary
substances may be similar to the ones used for Suppositories
or Tablets; such substances must be innocuous and
therapeutically inert in the quantities present.

During manufacture, packaging, storage and distribution of
pessaries, suitable means shall be taken to ensure their
microbial quality; acceptance criteria for microbial quality are
given in Chapter 5.9.

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

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

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

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

During manufacture, packaging, storage and distribution of
suppositories, suitable means shall be taken to ensure their
microbial quality; acceptancecriteria for microbial quality are
given in Chapter 5.9.

Tests

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

Storage. Store in well-closed containers.

Tablets

TABLETS

such as diluents, binders, disintegrating agents, lubricants,
glidants, permitted colours and substances capable of
modifying the behaviour of the medicaments in the digestive
tract. Such substances must be innocuous and therapeutically
inert in the quantities present.

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

During manufacture, packaging, storage and distribution of
tablets, suitable means shall be taken to ensure their microbial
quality; acceptance criteria for microbial quality are given in
Chapter 5.9.

Tests

Uniformity ofcontent (2.5.4). This test is applicable to tablets
that contain 10 mg or less than 10 mg or less than 10 per cent

15 10 5 15 10 5

0.12 g or less 0.2 0.7 1.6 OJ 0.8 1.8

More than 0.12 g 0.2 05 1.2 OJ 0.6 15
but less than 0.3 g

0.3gormore 0.1 0.2 0.8 0.2 0.4 1.0

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

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

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

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

Introduction

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

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

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

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

Production

Tablets are obtained by compression of uniform volumes of
powders or granules by applying high pressures and using
punches and dies. The particles to be compressed consist of
one or more medicaments, with or without auxiliary substances

Weight"of active
ingredients in each

tablet

Table 1

Subtract from
lower limit

for samples of

Add to the upper
limit for

samples of
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Coated tablets are tablets covered with one or more layers of
mixtures of various substances such as resins, gums, inactive
and insoluble flliers, sugars,plasticisers, polyhydricalcohols,

The test for Unifonnity ofcontent is not applicable to tablets
containing multivitamins and trace elements.

w/w of active ingredient. For tablets containing more than Coated Tablets
one active ingredient carry out the test for each active
ingredient that corresponds to the aforementioned conditions.
The test is also applicable to coated tablets other than fllm
coated tablets, irrespective of their content of active
substance(s). waxes, etc. The coating may also contain medicaments. In

.~_._--------_._-------:::-:-----:---:-.~-------_.--:- :__--:---:-- -. :--:-~.---:- __. . ._._.compression=coated-tablets,.._the__coating..is__applkd_hy_. .... __ ..
The test for Uniformity of content should be carried out only compressing around the tablets granules prepared frorntablet
after the content of active ingredient(s) in a pooled sample of excipients such as lactose, calcium phosphate, etc. Substances
the tablets has been shown to be within accepted limits of the used as coatings are usually applied as a solution or
stated content. suspension in conditions in which evaporation of the vehicle

occurs. When the coating is thin, the tablets are described as
fllm-coated.

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

Dissolution (2.5.2). Where required, the requirements for this
test are given in the individual monographs. Where a
dissolution test is prescribed, the disintegration test may not
be necessary.

Coated tablets may contain flavouring agents.

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

Tests

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

Film-coated Tablets

Use water as the liquid. Add a disc to each tube. Operate the
apparatus for 60 minutes, unless otherwise stated in the
individual monograph. Examine the state of the tablets, Ifany
of the tablets has not disintegrated, repeat the test on a further
6 tablets, replacing water with O.1.M hydrochloric acid. The
tablets. comply with the test if all 6 tablets have disintegrated
in the acid medium.

Uncoated Tablets

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

The addition of flavouring agents to uncoated tablets other
Carry out the test described above but operate the apparatus

than multi-layer tablets is not official unless permitted inthe. .., ..
. d' 'd I h U d 'T' bl h h al for. 30 mmutes, unless otherwIse stated m the mdividualm IVI ua monograp. ncoate J.a ets ave t e gener h

----monograp
characteristics of tablets. When a broken section of an ..
uncoated tablet is examined under a lens, either a relatively If coated tablets fail to comply because of adherence to· the
uniform texture (single-layer tablets) or a stratified structure discs, repeat the test on a further 6 tablets omitting the discs.
(multi-layer tablets) is seen; there are no signs of coating. The tablets comply with the test if all 6 tablets have

disintegrated.
Tests The test does not apply to chewable tablets.

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

The test does not apply to chewable tablets.

Dispersible Tablets

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

Tests

Disintegration (2.5.1). Determine at 24" to 26" and operate the
apparatus for 3 minutes.

Uniformity of dispersion. Place 2 tablets in 100 ml of water
and stir gently until completely dispersed. A smooth
dispersion is obtained which passes through a sieve screen
with a nominal mesh aperture of7lO IJIIl (sieve number 22).

Effervescent Tablets

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

Tests

Disintegration (2.5.1). Place one tablet in a 250-ml beaker
containing water at 20" to 30"; numerous gas bubbles are
evolved. When the evolution of gas around the tablet or its
fragments has ceased the tablet shall have disintegrated, being
either dissolved or dispersed in the water so that no
agglomerates of particles remain. Repeat the operation on a
further 5 tablets. The tablets comply with the test if each of
the 6 tablets disintegrates in the manner prescribed within 5
minutes, unless otherwise stated in the individual monograph.

Modified-release Tablets

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

Modified-release tablets include enteric-coated tablets,
prolonged-release tablets and delayed-release tablets.

Enteric-coated Tablets

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

TABLETS

Enteric-coated tablets have the characteristics of Coated
Tablets.

Tests

Disintegration (2.5.1). If the tablet has a soluble external
coating, immerse the basket in water at room temperature for
5 minutes. Suspend the assembly in the beaker containing 0.1
M hydrochloric acid and operate without the discs for 120
minutes, unless otherwise stated in the individual monograph.
Remove the assembly from the liquid. No tablet shows signs
of cracks that would allow the escape of the contents of
disintegration, apart from fragments of coating. Replace the
liquid in the beaker with mixed phosphate buffer pH 6.8, add
a disc to each tube and operate the apparatus for a further 60
minutes. Remove the assembly from the liquid. The tablets
pass the test if all six have disintegrated.

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

.Prolonged- release Tablets

Prolonged-release tablets, also known as sustained-release
tablets or extended-release tablets are tablets formulated in
such a manner as to make the contained active ingredient
available over an extended period of time after ingestion.

Tests

Dissolution (2.5.2). The test should be designed to
demonstrate the appropriate release of the active substance(s).
The manufacturer is expected to give specifications for drug
release at 3 or more test-time points. The fIrst point should be
set after a testing period corresponding to a dissolved amount
of typically 20 per cent to 30 per cent. The second point should
define the dissolution pattern and should be set at around 50
per cent release. The fmal point should ensure almost complete
release that is generally understood as more than 80 per cent
release.

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

Soluble Tablets

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

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

Tablets for Use in the Mouth

IP 2010

action of the active ingredient (lozenges) or the release and
absorption of the active ingredient under the tongue
(sublingual tablets). Chewable .tablets and lozenges may
contain flavouring agents.

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

------------

Tablets for use in the mouth are usually uncoated tablets Where applicable the label states that the tablets should be
formulated to be chewed or to effect a slow release and local chewed before swallowing.
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Abacavir Sulphate

2

(C14HlSN60)2,H2S04 Mol. Wt. 670.8

Abacavir Sulphate is {(lS,4R)-4-[2-amino-6
(cyclopropylamino)9H-purin-9-yl]cyclopent-2
enyl}methanol sulphate.

Abacavir Sulphate contains not less than 98.0 per cent and
not more than 102.0per cent of(C14HlSN60b H2S04, calculated
on the anhydrous basis.

Category. Antiretroviral..

Dose. 300 mg twice daily.

Description. A white or almost white, crystalline powder.

Identification

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

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

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

Tests

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

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

Test solution. A 0.05 per cent w/v solution of the substance
under examination in the mobile phase.

Reference solution. Dilute 1 rnl of the test solution to 200 rnl
with the mobile phase.

Inject the test solution and the reference solution. Calculate
the content of each impurity in the chromatogram obtained

ABACAVIR ORALSOLUTION

with the test solution by comparing the peak area of each
peak with the area of the principal peak in the chromatogram
obtained with the reference solution. The content of any
individual impurity is not greater than 0.5 per cent and the
sum of all the impurities is not greater than 1.5 per cent

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

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

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

Assay. Determine by liquid chromatography (2.4.14).

Test solution. A 0.01 per cent w/v solution of the substance
under examination in the mobile phase.

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

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

octadecylsilane bonded to porous silica or ceramic
microparticles (5 /lll1),

- mobile phase: a mixture of 10 volumes of methanol, 15
volumes of acetonitrile and 75 volumes of a buffer
prepared by dissolving 1.15 g ofammonium dihydrogen
phosphate and 2 g of tetrabutylammonium hydrogen
sulphate in 1000 rnl of water and adjusting the pH to 6.0
with triethylamine, .

- flow rate. 1.2 rnl per minute,
- spectrophotometer set at 214 nm,

injection volume. 20 Ill.
Inject the reference solution.The test is not valid unless the
column efficiency determined from the abacavir sulphate peak
is not less than 3000 theoretical plates, the tailing factor is not
more than 2.0 and the relative standard deviation of replicate
injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the percentage conteJ;1t of (C14HlSN60)2,H2S04'

Storage. Store at a temperature not exceeding 30°.

Abacavir Oral Solution
Abacavir Sulphate Oral Solution

Abacavir Oral Solution contains a quantity of Abacavir
Sulphate equivalent to not less than 90.0 per cent and not
more than 110.0.per cent of the stated amount of abacavir
C14HlSN60. It may contain one or more suitable buffers,
colours, flavours, preservatives, stabilizers, sweeteners,and
suspending agents.

Usual strength. 20 mg per rnl.
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In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

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

Abacavir Tablets

Tests

Dissolution (2.5.2).

Apparatus. No 1,
Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 75 rpm and 15 minutes.

Identification

Related substances. Determine by liquid chromatography
(2.4.14).

Tests

NOTE - Prepare the solutions immediately before use.

Test solution. Weigh accurately a quantity ofthe oral solution
containing 60 mg ofabacavir, dissolve in 100.0 ml ofthe mobile
phase and mix. Dilute 5.0 ml ofthe solution to 50.0 ml with the
mobile phase.

Identification

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

NOTE - Prepare the solutions immediately before use.

Test solution. Weigh a quantity ofthe oral solution containing
50 mg ofabacavir, dissolve in 100 ml ofthe mobile phase and
mix.

Reference solution. A 0.06 per cent w/v solution ofabacavir
sulphate RS in the mobile phase and filter. Dilute 5.0 ml ofthe
solution to 50.0 ml with the mobile phase.

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

. octadecylsilane chemically bonded to porous silica (5
~-----------~----~---~--~~---~-------~-~~-----~--~-~-fliTI),

pH (2.4.24). 4.6 to 5.0. _ mobile phase: amixture of85 volumes ofabuffersolution
prepared by dissolving 1.15 gofammonium dihydrogen
phosphate and 2 g of tetrabutyl ammonium hydrogen
sulphate in 1000 ml of water, adjusting the pH to 6.0
with triethylamine and filtering, and 15 volumes of
acetonitrile,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 214 urn,
- injection volume. 20 Jll.

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

Inject the test solution and the reference solution.

Determine the weight per ml ofthe oral solution (2.4.29) and
calculate the content ofCI4HIsN60 weight in volume.

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

Reference solution (a). A 0.05 per cent w/v solution of
abacavir sulphate RS in the mobile phase.

Reference solution (b). Dilute 1ml ofreference solution (a) to
100 ml with the mobile phase.

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

octadecylsilane chemically bonded to porous silica (5
JlID),

- mobile phase: a mixture of 85 volumes of a buffer
solution prepared by dissolving 1.15 g of ammonium
dihydrogen phosphate and 2 g of tetrabutyl ammonium
hydrogen sulphate in· 1000 ml of water, adjusting the
pH to 6.0 with triethylamine and filtering, and 15 volumes
of acetonitrile,

- flow rate. 1.2 ml per minute,
spectrophotometer set at 214 urn,
injection volume. 20 Jll.

Inject reference solution (a). The test is not valid unless the
column efficiency is not less than 3000 theoretical plates and Abacavir Sulphate Tablets
the tailing factor'is not more than 2.0. Abacavir Tablets contain not less than 90.0 per cent and not

--------;I;-n7je-c-Ct-Ctho-e-c·-Cte-Cs-Ct-s=o.,-lu-Ct-;-io-n-ca-cn=d.,-··=fe-:fi"'"er-ce-cri=c-ce-cs=6Tlu=t""io-cn=(b=)=·.-;;CIn-c·-'-;th'e-c·-more-than-l~lO;O-per~cent-of-the-stated-amount-of-abacavir~, -

chromatogram obtained with the test solution, the area ofany CI~lsN60.
secondary peak is not more than the area of the peak in the Usual strength. 300 mg.
chromatogram obtained with the reference solution (b)
(1.0 per cent) and the sum ofareas ofall the secondary peaks
is not more than twice the area ofthe peak in the chromatogram
obtained with the reference solution (b) (2.0 per cent).

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

Assay. Determine by liquid chromatography (2.4.14).
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Withdraw a suitable volume ofthe medium and filter, discarding
the fIrst few ml of the filtrate.

Determine by liquid chromatography (2.4.14).

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

Reference solution. A 0.075 per cent w/v solution of abacavir
sulphate RS in the dissolution medium. Dilute 5 ml of the
solution to 10 m1 with the dissolution medium.

Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 1-lJll),

- column temperature. 40°,
- mobile phase: a mixture of 85 volumes ofa buffer solution

prepared by dissolving 1.15 g ofammonium dihydrogen
phosphate and 2 g of tetrabutyl ammonium hydrogen
sulphate in 1000 m1 ofwater and adjusting the pH to 6.0
with triethylamine, and 15 volumes of acetonitrile.

- flow rate. 1.5 m1 per minute,
- spectrophotometer set at 214 nm,
- injection volume. 10 J.!l.

Inject the test solution and the reference solution.

D. Not less than 80 per cent of the stated amount ofC14HlSN60.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 50 mg of abacavir,
disperse in 100.0 ml of the mobile phase and fIlter.

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

Reference solution (b). Dilute 1.0 ml ofreferencesolution (a)
to 100 m1 with the mobile phase.

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

octadecylsilane bonded to porous silica(51-lJll),
- mobile phase: a mixture of 85 volumes ofa buffer solution

prepared by dissolving 1.15 g ofammonium dihydrogen
phosphate and 2 g of tetrabutyl ammonium hydrogen
sulp~ate in 1000 m1 ofwater and adjusting the pH to 6.0
with triethylamine, and 15 volumes of acetonitrile,
flow rate. 1.2ml per minute,

- spectrophotometer set at 214 nm,
- injection volume. 20 J.!l.

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

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

ABACAVIR AND LAMIVUDINE TABLETS

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

Other tests. Comply with the tests stated under Tablets.

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

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity ofthe powder containing 50 mg ofabacavir, disperse
in 100.0 m1 of the mobile phase and filter. Dilute 5.0 ml of the
filtrate to 50.0 ml with the mobile phase.

Reference solution. A 0.060 per cent w/v solution of abacavir
sulphate RS in the mobile phase. Dilute 5.0 m1 of the solution
to 50.0 m1 with the mobile phase.

Chromatographic system

a stainless steel column 15 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 1-lJll),
column temperature. 40°,
mobile phase: a mixture of 85 volumes ofa buffer solution
prepared by dissolving 1.15 g ofammonium dihydrogen
phosphate and 2 g of tetrabutyl ammonium hydrogen
sulphate in lOOO ml of water and adjusting the pH to 6.0
with triethylamine, and 15 volumes of acetonitrile,

- flow rate. 1:5 nil per minute,
- spectrophotometer set at 214 nm,

injection volume. 1O~.

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

Inject the test solution and the reference solution.

Calculate the content of C14HlSN60.

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

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

Abacavir and Lamivudine Tablets
Abacavir Sulphate and Lamivudine Tablets

Abacavir and Larnivudine Tablets contain not less than 90.0
per cent and not more than 110.0 per cent of the stated amounts
of abacavir, C14HlSN60 and larnivudine, CsH llN30 3S.

Usual strengths. 600 mg abacavir and 300 mg Larnivudine.
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Mobile phase B
(per cent v/v)

Identification

In theAssay, theprincipal peaks in the chromatogram obtained
witJ:i the .test solution correspond to the principal peaks in the
chromatogram obtained with the reference solution.

- a linear gradient programme using the conditions given:
below,

- spectrophotometer set at 277 nm,
- injection volume. 20 ~.

Time Mobile phase A
(in min.) (per cent v/v)

5

70

5

5

95

30

95

95

20

40

45

50

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

column temperature. 40°,

mobilephase:A. a buffer solution prepared by
dissolving 1.9 g ofammonium acetate in 900 ml ofwater,
adjusting the pH to 3.8 with glacial acetic acid and
diluting to 1000 ml with water,

B. methanol,

flow rate. Iml per minute,

Chromatographic system

Test solution. Weigh accurately a quantity of the powdered
tablets containing 100 mg of abacavir and disperse in 100 ml
of the solvent mixture and filter.

Related substances. Determine by liquid chromatography
(2.4.14).

Reference solution (b). Dilute 1 ml ofreference solution (a) to
100 ml with the solvent mixture.

Use the chromatographic system described under Assay.

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

Inject the test solution and the reference solution.

D. Not less than 80 percent of the stated amounts ofCI4HlgN60
and CgH11N303S,

Determine by liquid chromatography (2.4.14)

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

Dissolution (2.5.2).

Apparatus. No 1,
Medium. 900 ml of 0.1 M hydrochloric acid,

Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Test solution. The filtrate obtained as given above. Dilute the
filtrate if necessary, with the dissolution medium.

Reference solution. Dissolve 75 mg of abacavir sulphateRS
and 30 mg of lamivudine RS in 10 ml of methanol anddilute to
100 ml with the dissolution medium.

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

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

Other tests. Comply with the tests stated under Tablets.

Water (2.3.43). Not more than 3.0 per cent, determined on
O.5g.

Assay. Determine by liquid chromatography (2.4.14)

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing 60 mg ofabacavir, dissolve
in 20 ml of0.1 M hydrochloric acid and dilute to 100.0 ml with
methanol. Dilute 5.0 ml of the solution to 50.0 ml with the
mobile phase.

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

---'--------'Rejerence-solutii51f'(c:t)-:-KO:05-p'eccenr-w!v"solution-of--50:0-m:l·with-tlre-mobile·phase. .--------,

lamivudine RS in the solvent mixture. Chr t . h'toma ograp IC sys em
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 /lIll),
- column temperature. 40°,
- mobile phase: a mixture of50 volumes ofa buffer solution

prepared by dissolving 7.66 g of ammonium acetate in
1000 ml of a 0.5 per cent w/v solution of glacial acetic
acid and 50 volumes of methanol,

- flow rate. 1ml per minute,
- spectrophotometer set at 282 nm,
- injection volume. 1O~.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.
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I
I
I
I
I
1.3
1.3
I
I

Mobile Flow rate
phase B ml per minute

(per cent v/v)

98
98
80
80
70
65
65
98
98

o
10
25
28
50
60
63
66
80

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

Inject the test solution and the reference solution.

Calculate the contents of C14HlgN60, CgH llN30 3S and
ClOH13Nj04.

D. Not less than 70 per cent of the stated amounts of
Cl~lgN60,CgHnN30 3S and CIOH13Nj04'

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE - Prepare the solutions immediately before use.

Solvent mixture. A 0.2 per cent v/v solution of
orthophosphoric acid in a mixture 000 volumes ofwater and
30 volumes of methanol.

Test solution. Weigh a quantity of the powdered tablets
containing 75 mg of Lamivudine, disperse in 100 ml of the
solvent mixture and fIlter.

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

Reference solution (b). Dilute 1.0 ml of the solution to 100 ml
with the solvent mixture.

Chromatographic system
a stainless steel column 25 cm x 4.6 rom, packed with
octadecylsilane bonded to porous silica (5flIll),

- mobile phase: A. a mixture of 70 volumes of methanol,
30 volumes of acetonitrile and 0.4 volume of
tetrahydrojuran,

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

- a linear gradient programme using the conditions given .
below,
spectrophotometer set at 225 urn,
injection volume.10 J1l.

Time Mobile
(in min.) phase A

(per cent v/v)

2
2

20
20
30
35
35
2
2

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

Identification

Abacavir, Lamivudine and Zidovudine Tablets contain not
less than 90.0 per cent and not more than 110.0 per cent of the
stated amounts ofabacavir, Cl~lgN60 lamivudine, CgHnN30 3S
and zidovudine, C IOH13Nj0 4.

Usual strength. 300 mg Abacavir, ISO mg Lamivudine and
300 mg Zidovudine.

Abacavir, Lamivudine and Zidovudine
Tablets

Inject the test solution and the reference solution.

Calculate the contents of C14H1gN60 and CgHIIN303S in the
tablets.

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

Tests

Dissolution (2.5.2).

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

Withdraw a suitable volume of the medium and fIlter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the fIltrate obtained as given above.

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

Chromatographic. system
- a stainless steel colum.n 5 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (3 flIll) (such
as Restek's Pinnacle II C-18),

- column temperature. 50°,
- mobile phase: a mixture of88 volumes ofa buffer solution

prepared by dissolvin.g I g of octanesulphonic acid
and I ml of triethyla1'7line in 1000 ml of water and
adjusting the pH to 2.5 with orthophosphoric acid, and
12 volumes of acetonizrile,

- flow rate. 2.5 ml per mU::-lUte.
- spectrophotometer set oat 272 urn,
- injection volume. 10 ilL

Inject the reference solution. The test is not valid unless the
resolution between lamivudiJlle and zidovudine peaks is not
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Inject reference solution (a). The test is not valid unless the
column efficiency is not less than 3000 and the tailing factor is
not more than 1.5 for each component.

, '

Inject the test solution and reference solution (b). In the
chromatogram obtainedwith ~etestsolution,thearea ofany
secondary peak is not more than 3 times the area of the peak:
in the chromatogram obtained with reference solution
(3.0 per cent) and the sum of all the secondary peaks is not
more than 5 times the area of the peak in the chromatogram
obtained withreference solution (5.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

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

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

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

Chromatographic system

a stainless steel column 25 cm x 4.6 mm,
octadecylsilane QQndedto purUll1;

" .... '(suchasKIomasilC:18),"

column temperature 50°,
mobile phase: a mixture of65volumes ofabuffer solution
prepared by dissolving 1 g of octane sulphonic acid
and 1ml of triethylamine in 1000 ml ofwater, adjusting
the pH to 4:5 with orthophosphoric acid and filtering,
and 35 volumes of methanol,

- flow rate. 1 rrJ per minute,
- spectrophotometer set at 272 nm,
- injection volume. 10 IJI.

Inject the reference solution. The test is not valid unless the
column efficiency determined from the peak due to lamivudine
is not less than 2000 theoretical plates, the tailing factor is not
more than 2.0 for each component and the relative standard
deviation of replicate injec;tions is not more than 2.0 per cent
for each component.

Inject the test solution and the reference solution.

Calculate the contents of(C1JflgN60hHzS04, CgHIIN303S and
CIOH 13N50 4 in the tablets.

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

H~O CH
s ~HO~HO

0-;- ~O"" . . • OH • 0 OH.

O

OH

OH ~~ 0 .....".
OHH OH OH 'OH

C25~3NOlg Mol. Wt. 646.0

Acarbose is 0-4,6-dideoxy-4-[[(lS,4R, 5S,6S)-4,5,6
trihydroxy-3-(hydroxymethyl)cyclohex-2-enyl]aminoc<:XcDc
glucopyranosyl-(1..-74)-O-<:X-D- glucopyranosyl-(l..-74)-D
glucopyranose, which is produced by certain strains of
Actinoplanes utahensis.

Acarbose contains not less than 95.0 per cent and not more
than 102.0 per cent ofCZ5~3NOlg,calculatedon the anhydrous
basis.

Category. Antidiabetic.

Description. A white or yellowish, amorphous powder,
hygroscopic.

Identification

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

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

pH (2.4.24).5.5 to 7.5, determined in 5.0 per cent w/v solution
in carbon dioxide-free water (solution A).

Specific optical rotation (2.4.22).+168° to +183°, dilute 2 mlof
solution A t~ 10 1111 with water. '

Light absorption (2.4.7). Absorbance ofsolution A at 425 nm,
not more than 0.15.

Related substances. Determine by liquid chromatography
(2:4.14).

Test solution. Dissolve 0.2 g of the substance under
examination in 100 ml of water.

Reference solution (a). A 0.2 per cent w/v solution of
acarbose.RSinwater.

Reference solution (b). Dilute 1ml of reference solution (a) to
100ml with water.

Chromatographic system as described under Assay.

Inject reference solution (a). Test is not "alid unless the column
effciency is not less ful:ID ZQQQJlleQretical platl~saIldtl1etailil1~
factor is not more than2.0.
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Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 1.5 times the area of the peak
in the chromatogram obtained with reference solution
(b) (1.5 per cent) and the sum of areas of all the secondary
peaks is not more than thrice the area of the peak in the
chromatogram obtained with reference solution (b) (3.0 per
cent).

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

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

Water (2.3.43). Not more than 4.0 per cent, determined on
0.3g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 10 mg of the substance under
examination in 50.0 ml ofwater. Dilute 5.0 ml of the solution to
50.0 ml with water.

Reference solution. A 0.002 per cent w/v solution of
acarbose RS in water.

Chromatographic system
- a stainless steel column 25 cm x 4 rom packed with

aminopropylsilyl silica (5lJ1Il),
mobile phase: a mixture of 75 volumes of acetonitrile
and 25 volumes of a solution containing 0.06 per cent
w/v ofpotassium dihydrogen phosphate and 0.035 per
cent w/v of disodium hydrogen phosphate dihydrate,

- flow rate. 2 ml per minute,
'- spectrophotometer set at 210 DID,

- injection volume.10 fll.
Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of C25H43N018.

Storage. Store protected from moisture.

Acarbose Tablets
Acarbose Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of acarbose,
C25"H43NOI8.

Usualstreugths. 50mg; 100 mg.

Identification

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

ACARBOSE TABLETS

Tests

Dissolution (2.5.2).

Apparatus No.1,

Medium. 500 ml of a phosphate buffer prepared by dissolving
1.36 g of potassium dihydrogen orthophosphate and 2 ml of
triethylamine in 1000 ml of water and adjusting the pH to 3.0
with orthophosphoric acid,
Speed and time. 100 rpm and 30 minutes.
Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Solvent mixture. 15 volumes of the phosphate buffer and 85
volumes of acetonitrile.

Test solution. The filtrate diluted with solvent mixture to
produce a 0.002 per cent w/v solution.

Reference solution. A 0.002 per cent w/v solution ofacarbose
RS in the solvent mixture.

Use the chromatographic system described under Assay.

Calculate the content of C25H43N018'

D. Not less than 70 per cent of the stated amount of
C25"H43N018.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing 50 mg ofAcarbose in the
mobile phase by shaking mechanically, dilute to 250.0 ffil with
the mobile phase and filter.

Reference solution. A 0.02 per cent w/v solution of acarbose
RS in the mobile phase

Charomatographic system
- a stainless steel column 25cm x 4.6 rom, packed with

amino groups chemically bonded to porous silica
particles (5lJ1Il)

- mobilephase: amixture of 40 volumes ofabuffer solution
.prepared by dissolving 0.6 g of potassium dihydrogen
orthophosphate and 0.35 g of sodium dihydrogen
phosphate in 1000 ml of water and 60 volumes of
acetonitrile,

- flow rate. 1ml per minute,
- spectrophotometer set at 210 DID,

- injection volume. 20 fll.
Inject the reference solution. The test is not valid unless the
relative standard deviation is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of C25"H43N018 in the tablets.

Storage. Store protected from light and moisture.
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Acebutolol Hydrochloride

,Hel

Mol. Wt. 372.9

Acebutolol Hydrochloride is (RS)-3'-acetyl-4'-(2-hydroxy-3
isopropylaminopropoxy)butyranilide hydrochloride.

Acebutolol Hydrochloride contains not less than 99.0 per cent
and not more than 101.0per cent ofCIsHz8Nz04, HCl, calculated
on the dried basis.

Category. ~l-receptor antagonist; antihypertensive;
antianginal; antiarrhythmic.

Dose. As antihypertensive, initially, 400 mg once daily or 200
mg twice daily, increased after 2 weeks to 400 mg twice daily.
As antianginal, initially, 400 mg once daily or 200 mg twice
daily; in severe angina, 300 mg thrice daily; maintenance dose,
upto 1.2 g daily. As antiarrhythmic, 400 mg to 1.2 g daily, in 2 to
3 divided doses.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted iftests B, C and D are carried out. Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with acebutolol
hVllrolchl,orilie RS or with the reference

B. When examined in the range 220 nm to 360 nm (2.4.7), a
0.001 per cent w/v solution in 0.1 per cent v/v solution of
hydrochloric acid shows absorption maxima at about 233 nm
and 322 nm; absorbance at 233 nm, 0.55 to 0.61.

C. Determine by thin layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of 60 volumes of water, 40 volumes
of methanol and 0.5 volumes of perchloric acid.

Test solution. Dissolve 0.1 g of the substance under
examination in 100 ml ofmethanol.

Reference solution (a). A 0.1 per cent w/v solution of
acebutolol hydrochloride RS in methanol.

IP 2010

Reference solution (b). Amixture ofequal volnmes ofreference
solution (a) and a 0.1 per cent w/v solution of pindolol RS in
methanol.

Apply to the plate 10 ,.u of each solution. After development,
dry the plate in a current ofwarm air and examine in ultraviolet
light at 254 nm. The principal spot in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with reference solution (a). The test
is not valid unless the chromatogram obtained with reference
solution (b) shows two clearly separated spots.

D. A 5 per cent w/v solution gives reaction A of chlorides
(2.3.1).

Tests

Appearance of solution. A 5.0 per cent w/v solution is not
more opalescent than opalescence standard 082 (2.4.1) and
not more intensely coloured than reference solution BY85
(2.4.1).

pH (2.4.24). 5.0 to 7.0, determined in a 1.0percent w/v solution.

Related substances. Determine by thin layer chromatography
(2.4.17), coating two plates with silica gel GF254.

Mobile phase (a). The upper layer obtained by shaking
together 50 volumes ofwater, 40 volumes of i-butanol and 10
volumes of glacial acetic acid.

Mobile phase (b). Amixture of 90 volumes of 2-propanol and
10 volumes of glacial acetic acid.

Test solution. Shake 0.5 g of the substance under examination
with 30ml ofmethanol in a50-mlvolumetric flask for 15 minutes,
dilute to volume with methanol.

Reference solution (a). Dilute 1ml of the test solution to 10 ml
with methanol.

Reference solution (b). Dilute 3 ml ofreference solution (a) to

Reference solution (c). A 0.1 per cent w/v solution of
acebutolol hydrochloride RS in methanol.

Reference solution (d). Dilute 1 volume of reference solution
(c) to 3 volumes with methanol.

Apply 20 ,.u of each solution on each plate. Develop two
chromatograms using separately the two mobile phases. After
development, dry the plates in a current of warm air and
examine in ultraviolet light at 254 nm. Any secondary spot in
the chromatograms obtained with the test solution is not more
intense than the spot in the chromatogram obtained with
reference solution (b) and not more than two such spots are
more intense than the spot in the chromatograms obtained
with reference solution (d). Ignore any spot at the point of
application.
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Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method A (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0percent, determined
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Weigh accurately about 0.3 g, dissolve in 50 ml of
ethanol (95 per cent) and add 1 ml of 0.1 M hydrochloric
acid. Titrate with 0.1 M sodium hydroxide, determining the
end point potentiometrically (2.4.25). Read the volumes added
between the two points of inflection.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.03729 g of
C18Hz8Nz04,HCI.

Storage. Store protected from light.

Acebutolol Tablets

Acebutolol HydrochlorideTablets

Acebutolol Tablets contain Acebutolol Hydrochloride.

Acebutolol Tablets contain not less than 95.0 per cent and
not more than 105.0 per centof the stated amount ofacebutolol
hydrochloride, C18H28N204, HCl.

Usual strengths. 200 mg; 400 mg.

Identification

A. When examined in the range 220 urn to 360 urn (2.4.7), the
solution obtained in the Assay, shows an absorption maximum
at about 233 urn.

B. Determine by thin layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of 60 volumes of water, 40 volumes
of methanol and 0.5 volumes of perchloric acid.

Test solution. Shake a quantity of the powdered tablets
containing 0.5 g of Acebutolol Hydrochloride with 30 ml of
methanol in a 50-ml volumetric flask for 15 minutes, dilute to
volume with methanol, centrifuge and use the clear
supernatant liquid.

Reference solution (a). A 0.1 per cent w/v solution of
acebutolol hydrochloride RS in methanol.

Reference solution (b). Amixture ofequal volumes ofreference
solution (a) and a 0.1 per cent w/v solution ofpindolol RS in
methanol.

Apply to the plate 10 III of each solution. After development,
dry the plate in a current ofwarm air and examine in ultraviolet
light at 254 urn. The principal spot in the chromatogram

ACEBUTOLOL TABLETS

obtained with the test solution corresponds to that in the
chromatogram obtained with reference solution (a). The test
is not valid unless the chromatogram obtained with reference
solution (b) shows two clearly separated spots.

Tests

Related substances. Determine by thin layer chromatography
(2.4.17), coating two plates with silica gel GF 254.

Mobile phase (a). The upper layer obtained by shaking
together 50 volumes ofwater, 40 volumes of I-butanol and 10
volumes of glacial acetic acid.

Mobile phase (b). Amixture of90 volumes of2-propanol and
10 volumes of glacial acetic acid.

Test solution. Shake a quantity of the powdered tablets
containing 0.5 g of Acebutolol Hydrochloride with 30 ml of
methanol in a 50-ml volumetric flask for 15 minutes, dilute to
volume with methanol, centrifuge and use the clear
supernatant liquid.

Reference solution (a). Dilute 1ml of the test solution to lOml
with methanol.

Reference solution (b). Dilute 3 ml ofreference solution (a) to
100 ml with methanol.

Reference solution (c). A 0.1 per cent w/v solution of
acebutolol hydrochloride RS in methanol.

Reference solution (d). Dilute 1 volume of reference solution
(c) to 3 volumes with methanol.

Apply 20 III of each solution on each plate. Develop two
chromatograms using separately the two mobile phases. After .
development, dry. the plates in a current of warm air and
examine in ultraviolet light at 254 urn. Any secondary spot in
the chromatograms obtained with the test solution is not more
intense than the spot in the chromatogram obtained with
reference solution (b) and not more than two such spots are
more intense than the spot in the chromatograms obtained
with reference solution (d). Ignore any spot at the point of
application.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.1 g of Acebutolol
Hydrochloride, shake with 40 ml of O.IM hydrochloric acid
and add sufficient water to produce 100.0 ml, fIlter and dilute
10.0 ml of the f1ltrate to 100.0 ml with water. Dilute 10;0 ml of
this solution to 100.0 ml with water and measure the absorbance
ofthe resulting solution at the maximum at about 233 urn (2.4.7).

Calculate the content of CI8 H28 N20 4,HCI taking 580 as the
specific absorbance at 233 urn.

Storage. Store protected from light.
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Mobile phase B
(per cent v/v)

30

50

80

80

30

30

Aceclofenac

~O,-/COOH

~ ... PNH
CI~CI

lJ
C16H13CI2N04 MoLWt. 354.2

Aceclofenac is 2-[(2,6-dichlorophenyl)amino]
phenylacetoxyacetic acid.

Aceclofenac contains not less than 99.0 per cent and not
more than 101.0 per cent of C16H13CI2N04, calculated on the
dried basis.

Category. Nonsteroidal antiinflammatory.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

Chromatographic system
- a stainless steel column 25 cm x 4~6 mm packed with

spherical end-capped octadecylsilane bonded to
porous silica (5 f.l1ll), with a pore size of 10 f.l1ll and carbon
loading of 19 per cent,

- mobile phase: A. a 0.112 per cent w/v solution of
orthophosphoric acid adjusted to pH 7.0 using a
4.2 per cent solution of sodium hydroxide,

B. 1 volume of water and 9 volumes of
acetonitrile,

- a linear gradient programme using the conditions given
below,

- flow rate. 1 rnl per minute,
- spectrophotometer set at 275 nm,
- injection volume.10 IJI.

Time Mobile phase A
(in min) (per cent v/v)

o 70

25 50

30 20

50 20

52 70

65 70

Aceclofenac Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
aceclofenac, C16H13ClzN04.

Aceclofenac Tablets

1 rnl of 0.1 M sodium hydroxide is equivalent to 0.03542 g of
C16H13ClzN04.

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

Related substances. Determine by liquid chromatography
(2.4.14).

B. When examined in the range 220nm tp370nm (2.4.7), the
0.002 per cent w/v solution in methanol showS ati ~bsorption
maximumat275nm.

Tests

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

Solvent mixture. A mixture of 30 volumes of mobilephase A
and 70 volumes of mobile phaseB.

Test solution. Dissolve 50 mg of the substance under
examination in 25 rnl in solvent mixture.

Reference solution (a). A 0.2 per cent w/v solution of
aceclofenac RS in solvent mixture.

Reference solution (b). Dilute 1 rnl of reference solution (a) to
100 rnl with solvent mixture.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 0.5 times the area ofthe peak
in the chromatogram obtained with reference solution (b) (0.5
per cent) and the sum of areas of all the secondary peaks is
hot more than twice the area of the peak in the chromatogram
obtained with the reference solution (b) (2.0per cent).

C. Dissolve about 10 mg in 10 rnl of ethanol. To 1 rnl of the
solution, add 0.2 rnl ofa mixture, prepared immediately before Heavy metals (2.3.13). 2.0 g complies with limit test for heavy
use, of equal volumes of a 0.6 per cent solution ofpotassium metals, Method B ( 10 ppm).

ferricyanide and a 0.9 per cent solution offerric chloride. Sulphated ash (2.3.18). Not more than 0.1 percent.
Allow to stand protected from light for 5 minutes. Add 3 rnlof. .

~ a..LpeLcenLsolutio1LoLhyd~QchlQricacid._A1lo.w---,to__stand~__ Lo~s on~~ (2:4.19).~~_mo~e~an 0.5 per cen: deterrmn~~__ ~__
protected from light for 15 minutes. A blue colour develops on 1 g oyo.rymg m an oven at 105 . .

and a precipitate is formed. Assay. Weigh accurately about 0.3 g and dissolve in 40 rnl of
methanol. Titrate with 0.1 M sodium hydroxide. Determine
the end point potentiometrically (2.4.25). Carry out a blank
titration.
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Usual strength. 100 mg.

Identification

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

Tests

Dissoluton (2.5.2).

Apparatus. No.1,

Medium: 900 ml ofphosphate bufferpH 7.5, 0.33 M Mixed,
Speed and time. 50 rpm for 45 minutes.

Withdraw a suitable volume of the medium and fIlter. Reject
the ftrst few ml of the fIltrate and dilute a suitable volume of
the fIltrate with dissolution medium. Measure the absorbance
ofthe resulting solution at the maximum at about 273 nm (2.4.7).
Calculate the content of aceclofenac, C16H13CI2N04 in the
medium from the absorbance obtained from a solution of
known concentration of aceclofenac RS.

D. Not less than 70 per cent of the stated amount of
Cl~13ChN04.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. A mixture of 50 volumes of acetonitrile and
50 volumes of water.

Test solution. Weigh accurately a quantity of powdered tablet
containing 100 mg ofAceclofenac, disperse in 100 ml of the
solvent mixture and ftlter.

Reference solution (a). A 0.1 per cent w/v solution of
aceclofenac RS in the solvent mixture.

Reference solution (b). Weigh accurately a quantity of
diclofenac sodium RS equivalent to 25 mg of diclofenac,
dissolve in 25.0 ml of the solvent mixture. Dilute 1 ml of the
solution and 1 ml of reference solution (a) to 100 ml with the
solvent mixture.

Chromatographic system

- a stainless steel column 25 cm x 4.6 mID packed with
dimethyloctylsilane (C8 alkyl chain) fully endcapped
stationary phase (5 /lID) (such as Hypersil MOS),

mobile phase: a mixture of55 volumes ofbuffer pH 3.5
prepared by adding 1.2 ml ofglacial acetic acid in 1000
ml of water. Adjust the pH to 3.5 with dilute sodium
hydroxide and ftlter, 22.5 volumes of acetonitrile and
22.5 volumes of tetrahydrofuran,

flow rate. 1 ml per minute,

spectrophotometer set at 275 nm,

ACECLOFENAC TABLETS

- injection volume. 20 fll.
Inject reference solution (b). Test is not valid unless the
resolution between aceclofenac and diclofenac is not less
than 5.0 and the column efficiency is not less than 2000
theoretical plates for peak due to aceclofenac.

Inject the test solution and reference solution (b). In the
chromatogram' obtained with the test solution, the area of
peak due to diclofenac is not more than ftve times the area of
the peak due to diclofenac in the chromatogram obtained with
reference solution (b) (5.0 per cent), the area of any secondary
peak other than diclofenac is not more than the area of the
peak in the chromatogram obtained with reference solution
(b) (1.0 per cent) and the sum of areas of all the secondary
peaks excluding diclofenac peak is not more than twice the
area of the peak in the chromatogram obtained with the
reference solution (b) (2.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A mixture of 55 volumes of acetonitrile and
45 volumes of water.

Test solution. Weigh and powder 20 tablets. W~igh accurately
a quantity of powdered tablet containing 100 mg of
Aceclofenac, add about 60 ml of acetonitrile and sonicate for
10 minutes. Make up the volume to 100.0 ml with acetonitrile.
Dilute 5.0 ml of the solution to 50.0 ml with solvent mixture.

Reference solution. Weigh about 25 mg of aceclofenac RS
and add acetonitrile to dissolve and make up the volume to
25.0 ml with acetonitrile. Dilute 5.0·ml of the above solution
to 50.0 ml with solvent mixture.

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

octadecylsilane stationary phase (5 11m) (such as
Hypersil ODS),
mobile phase: a mixture of55 volumes ofbuffer solution
prepared by adding 1.0ml of glacial acetic acid in .
1000 ml of water and 45 volumes of acetonitrile,
flow rate. 1.5 ml per minute,
spectrophotometer set at 275 nm,
injection volume. 20 fll.

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 2500 theoretical plates. The
tailing factor is not more than 2.0.The relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content ofC16H13CI2N04'

Storage. Store protected from light and moisture, at a
temperature not exceeding 30°.
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Acepromazine Maleate 1 ml of 0.1 M perchloric acid is equivalent to '0.04425 g of
CI9H22NzOS,CJil04.

p S H
O.:::-S--/ '>,.---N GH

I \\ II Y 3
H2N N-N 0

Acetazolamide

Tests

CJ%N403SZ Mol. Wt. 222.2

Acetazolamide is N-(5-sulphamoyl-l,3,4-thiadiazol-2-yl)
acetamide.

Acetazolamide contains not less than 98.5 per cent and not
more than 101.0 per cent of C4H6N403SZ, calculated on the
dried basis.

Category. Carbonic anhydrase inhibitor; used in the treatment
ofglaucoma.

Dose. Initial dose, 500 mg; subsequent doses, 250 mg every
six hours.

Description. A white to faintly yellowish-white, crystalline
powder; odourless.

Identification

Silver-reducing substances. Mix 5 g with 25 ml of ethanol
(95 percent), add 125 mlofwater, 10 ml ofnitric acid and 5 ml

J (GOOH

GOOH

CI9H22NzOS,CJil04 Mol. Wt. 442.5

Acepromazine Maleate is 2-acetyl-10-(3-dimethylaminopropyl)
phenothiazine hydrogen maleate.

Acepromazine Maleate contains not less than 98.5 per cent
and not more than 101.0 per cent of CI9HzzNzOS,C4~04,
calculated on the dried basis.

Category. Antipsychotic.

Description. Ayellow coloured, crystalline powder.

Identification

pH (2.4.24). 4.0 to 5.5, determined in a 1.0per cent w/v solution.

Related substances. Complies with the test for related
substances in phenothiazines (2.3.5), but using a mixture of75
volumes of n-hexane, 17 vOlumes of butan-2-one and 8
volumes of diethylamine as the mobile phase.

Sulphated ash (2.3.18). Not more than 0.2 percent.

Loss on drying (2.4.19). Not more than 1.0per cent, determined
on 1.0 g by drying in an oven at 105° at a pressure not exceeding
0.7kPafor 16 hours.

Assay. Weigh accurately about 0.4 g, dissolve in 50 ml of
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric
acid, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

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

B. Complies with the test for identification of phenothiazine
(2.3.3).

C. Dissolve 0.2 g in a mixture of3 ml ofwater and 2 ml of5 M
sodium hydroxide and shake with three 3 ml of ether. Add to
the aqueous solution 2 ml of bromine solution, warm in a
water-bath for 10 minutes, heat to boiling, cool and add 0.25
ml to a solution of 10 mg of resorcinol in 3 ml of sulphuric
acid; a bluish black colour develops on heating for 15 minutes
in a water-bath.

Test A may be omitted iftests B, C and D are carried out. Tests
C and D may be omitted if tests A and B are carried out.

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

B. When examined in the range 230 nm to 260 nm (2.4.7), a
0.003 per cent w/v solution in 0.01 M sodium hydroxide shows
an absorption maximum at about 240 nm; absorbance at about

-----'~ests------------------------------- -----,240.nm,-O.49.to·0.53 ...when.examined.in.the.range.260.nm.to _
360 nm (2.4.7), a 0.00075 percent w/v solution in 0.01 M sodium
hydroxide shows an absorption maximum at about 292 nm;
absorbance at about 292 nm, 0.43 to 0.47.

C. To about 20 mg in a test-tube add 4 ml of2 M hydrochloric
acid and 0.2 g of zinc powder and immediately place a piece of
lead acetate paper over the mouth of the tube; the paper
exhibits a brownish-black colour.

D. To about 25 mg add 5 ml of water, 4 drops of 1 M sodium
hydroxide and 2 drops of cupric sulphate solution; a bluish
green colour or precipitate is produced.
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of 0.1 M silver nitrate, stir for 30 minutes and fIlter. Wash the
residue with water, mix the fIltrate and washings and titrate
the excess of silver nitrate in the mixture with 0.05 M
ammonium thiocyanate using ferric ammonium sulphate
solution as indicator; not less than 9.5 ml of0.05 M ammonium
thiocyanate is required.

Related substances. Detennine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A freshly prepared mixture of 50 volumes of
2-propanol, 30 volumes of ethyl acetate and 20 volumes of
strong ammonia solution.

Test solution. Dissolve 0.5 g of the substance under
examination in 100ml ofa mixture ofequal volumes ofethanol
(95 per cent) and ethyl acetate.

Reference solution. A 0.005 per cent w/v solution of the
substance under examination in a mixture ofequal volumes of
ethanol (95 per cent) and ethyl acetate.

Apply to the plate 20 !Jl of each solution. Do not line the walls
of the tanle. Allow to saturate for 1hour before development.
After development, dry the plate in a current of warm air and
examine in ultraviolet light at 254 urn. Any secondary spot in
the chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with the
reference solution.

Heavy metals (2.3.13). 1.0 g dissolved in a mixture of 10 ml of
1 M sodium hydroxide and 15 ml of water complies with the
limit test for heavy metals, Method C (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 percent, detennined
on 2.5 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.4 g of the substance under
examination and dissolve in 90 ml of dimethylformamide.
Titrate with 0.1 M tetrabutylammonium hydroxide,
determining the end-point potentiometrically (2.4.25). Take
precautions to prevent absorption of atmospheric carbon
dioxide. Carry out a blank titration.

1ml of 0.1 M tetrabutylammonium hydroxide is equivalent to
0.02222 g ofCJli; N40 3S2•

Storage. Store protected fromlight.

Acetazolamide Tablets
Acetazolamide Tablets contain not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
acetazolamide, CJI~403S2'

Usual strength. 250 mg.

ACETAZOLAMIDE TABLETS

Identification

A. To a quantity of the powdered tablets containing 0.5 g of
Acetazolamide add 2 ml of 1 M sodium hydroxide, shake
thoroughly and fIlter. Neutralise the filtrate with glacial acetic
acid, mter and dry the resulting precipitate at 105°. The residue
complies with the following test.

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

B. Triturate a quantity of the powdered tablets containing
0.5 g ofAcetazolamide with a mixture of5 ml ofwater and 1ml
of 1 M sodium hydroxide, transfer to a test-tube, add 0.2 g of
zinc powder, add 0.5 ml ofhydrochloric acid and immediately
place a piece of lead acetate paper over the mouth of the
tube; the paper exhibits a brownish-black colour.

C. To a quantity of the powdered tablets containing 25 mg of
Acetazolamide add 5 ml of water, 3 drops of 1 M sodium
hydroxide and 2 drops of cupric sulphate solution; a bluish
green colour or precipitate is produced.

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A freshly prepared mixture of 50 volumes of
2-propanol, 30 volumes of ethyl acetate and 20 volumes of
strong ammonia solution.

Solvent mixture. A mixture of equal volumes of ethanol (95
per cent) and ethyl acetate.

Test solution. Shake a quantity of the powdered tablets
containing 50 mg ofAcetazolamide for 20 minutes with 10 ml
of solvent mixture, filter and use the fIltrate.

Reference solution. Dilute 1volume of the test solution to 100
volumes with the same solvent mixture.

Apply to the plate 20 !Jl ofeach solution. Do not line the walls
of the tanle. Allow to saturate. for 1 hour before development.
After development, dry the plate in a.current of warm air and
examine in ultraviolet light at 254 urn. Any secondary spot in·
the chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with the
reference· solution.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.4 g of
Acetazolamide and add 90 ml of dimethylformamide. Titrate
with 0.1 M tetrabutylammonium hydroxide, determining the
end-pointpotentiometrically (2.4.25). Carry out ablank titration.
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1 ml of 0.1 M tetrabutylammonium hydroxide is equivalentto
0.02222 g ofC4~403SZ'

Storage. Store protecte'd from light.

Glacial Acetic Acid

Chlorides (2.3.12). T020 ml add sufficient water to produce
100 ml (solution B). 10 ml·of solution B diluted to 15 ml with
water complies with the limit test for chlorides (25 ppm). Use
10 ml of chloride.standard solution (5 ppm Cl) to prepare the
standard.

Sulphates (2.3.17). 15 ml ofsolution Bcomplies with the limit
test for sulphates (50 ppm).

Assay. Weigh accurately a conicat flask with a ground-glass
stopper containing 25 ml of water, add 1 ml of the substance
under examination and reweigh. Titrate with 1 M sodium
hydroxide using 0.5 ml of phenolphthalein solution of
indicator.

1 ml of 1 M sodium hydroxide is equivalent to 0.06005 g of
Mol. Wt. 60.1 CzH40z.

Glacial Acetic acid contains not less than 99.0 per cent w/w
and not more than 100.5 per cent w/w ofCzH40z.

Category. Acidifying agent; buffering agent; pharmaceutical
aid (analytical reagent).

Description. A crystalline mass or clear, colourless, volatile
liquid.

Storage. Store protected from light and moisture.

Acetic Acid Ear Drops

Acetic Acid Otic Solution

Identification

A. A 10 per cent w/v solution is strongly acidic.

B. To 0.03 ml add 3 ml ofwater and neutralize with 2 M sodium
hydroxide; the solution gives reaction C of acetates (2.3.1).

Acetic Acid Ear Drops is a solution of Glacial Acetic Acid in a
suitable non-aqueous solvent.

Acetic Acid Ear Drops contain not less than 85.0 per cent and
not more than, 130.0 per cent of the stated amount of acetic
acid, CzH40z.

Tests Identification

pH (2.4.24). 2.0 to 4.0, determined in a 50.0 per cent v/v solution.

Other tests. Comply with the tests stated under Ear Drops.

Assay. Transfer a volume containing about 0.1 g of Glacial
Acetic Acid to a conical flask, add 5 ml of sodium chloride
solution and about 40 ml of water. Titrate with 0.1 M sodium
hydroxide, using 0.15 ml of phenolphthalein solution as
indicator.

A. Dilute 5 ml with 10 ml of water and adjustto a pRof about
7 with 1 M sodium hydroxide. Addferric chloride test solution,
a deep red colour is produced, which is decolorized on the
addition of hydrochloric acid.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.006005 g of
CzH40z.

Storage. Store protected from light and moisture.

Freezing point (2.4.11). Not less than 14.8°.

Residue on evaporation. Notmore than0.01 percent, determined
on 20.0 g by evaporating to dryness on a water-bath and
drying at 105°.

Reducing substances. To 5 ml add 10 ml ofwater and mix. To B.Warm the solution with sulphuric acid' and ethanol
-------------5'mlortliefesullliig sOlution aocfo"riiCofsiiljihziriC7ii:"iifand---(:95'-per-cent);-a-,characteristic-,odour-of-ethyl-acetate'-is--------- -

cool. Add 2 ml of 0.0167 M potassium dichromate, allow to evolved.
stand for 1 minute and add 25 ml of water and 1 ml of freshly
prepared dilute potassium iodide solution.Titrate with 0.1 M Tests
sodium thiosulphate using 1 ml of starch solution as indicator.
Not less than 1.0 ml of0.1 M sodium thiosulphate is required:

Heavy metals (2.3.13). Dissolve the residue obtained in the
test for Residue on evaporation by heating with two quantities,
each of 15 ml, of water and add sufficient water to produce 50
ml (solution A). The solution complies with the limit test for
heavy metals, Method D (5 ppm). Use 10 ml of lead standard
solution (2 ppm Pb) to prepare the standard.

Iron (2.3.14). 5 ml of solution A diluted to 10 ml with water
complies with the limit testfor iron (5 ppm). Use 1.0ml of iron
standard solution (10 ppm Fe) to prepare the standard.
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Aciclovir
Acyclovir

CSH llN50 3 Mol. Wt. 225.2

Aciclovir is 2-amino-9-[(2-hydroxyethoxy)methyl]-1,9
dihydro-6H-purin-6-one.

Aciclovir contains not less than 98.5 per cent and not more
than 101.0 per cent of CSH llN50 3, calculated on the anhydrous
basis. .

Category. Antiviral.

Dose. 200 to 800 mg 4 to 5 times daily. By intravenous infusion,
5 to 10 mg per kg of body weight every 8 hours. By topical
application as cream or eye ointment, as appropriate, every 4
hours.

Description. A white or almost white, crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with aciclovir RS.

Tests

Appearance of solution. A 1.0 per cent w/v solution in 0.1 M
sodium hydroxide is clear (2.4.1), and not more intensely
coloured than reference solution YS7 (2.4.1).

Related·substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 80 volumes of dichloromethane,
20 volumes of methanol and 2 volumes of strong ammonia
solution.

Prepare the following solutions immediately before use.

Test solution. Dissolve 1.0 g of the substance under
examination in 100 ml ofdimethyl sulphoxide.

Reference solution. A 0.005 per cent w/v solution of aciclovir
impurity A RS in dimethyl sulphoxide.

Apply to the plate 10 fll of each solution. Keep the spots
compact by drying in a current of warm air and allow the plate
to cool. Allow the mobile phase to rise 10 cm. Dry the plate in
air and examine in ultraviolet light at 254 urn. Any secondary
spot with Rf value greater than that of the principal spot in the
chromatogram obtained with the test solution is not more

ACICLOVIR INTRAVENOUS INFUSION

intense than the spot in the chromatogram obtained with the
reference solution (0.5 per cent).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). Not more than 6.0 per cent, determined on
0.5g.

Assay. Weigh accurately about 0.15 g and dissolve in 60 ml of
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric
acid, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02252 g of
CSHIIN503.

Storage. Store protected from light and moisture.

Aciclovir Intravenous Infusion
Acyclovir Intravenous Infusion; Acyclovir Sodium
Intravenous Infusion

Aciclovir Intravenous Infusion is a sterile material consisting
of acidovir sodium, prepared from Aciclovir with the aid of a
suitable alkali, with or without auxiliary substances. It is filled
in a sealed container.

The infusion is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Aciclovir Intravenous Infusion contains not less than 95.0
per cent and not more than 105.0 per cent of the stated amount
ofaciclovir, CSH llN50 3•

Usual strength. 500 mg per vial.

Description. A white or almost white, crystalline powder.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injections) and with thefollowing requirements.

Identification

A. When examined in the range 230 urn to 360 urn (2.4.7), the
solution prepared in the Assay shows an absorption maximum
at about 255 urn and a broad shoulder at about 274 urn.

B. In the test for Guanine, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (a).

C. Gives reaction A of sodium salts (2.3.1).
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Tests

Appearance of solution. Dissolve the contents of a sealed
container in sufficient water for injection to produce a
solution containing the equivalent of2.5 per cent w/v solution
ofAciclovir (solution A). The solution is not more opalescent
than opalescence standard OS2 (2.4.1), and not more intensely
coloured than reference solution BYS5 (2.4.1).

pH (2.4.24).10.7 to 11.7, determined in solutionA.

Guanine. Determine by thin-layer chromatography (2.4.17),
coating the plate with cellulose F254 (Merck ce111ulose F
plates are suitable).

Mobile phase. A mixture of 10 volumes of I-propanol, 30
volumes of strong ammonia solution and 60 volumes of a 5
per cent w/v solution ofammonium sulphate.

Test solution (a). Dissolve a suitable quantity of the substance
under examination in sufficient 0.1 M sodium hydroxide to
produce a solution containing 0.5 per cent of Aciclovir.

Test solution (b). Dilute 1 volume of test solution (a) to 10
volumes with 0.1 M sodium hydroxide.

intense than the spot in the chromatogram obtained .with
reference solution (0.5 per cent).

Bacterial endotoxins (2.2.3). Not more than 0.174 Endotoxin
Units per mg of acyclovir.

Assay. Dissolve a quantity of the mixed contents of 10
containers containing 0.10 g of Aciclovir in sufficient 0.1 M
hydrochloric acid to produce 500.0 mI. Dilute 5.0 mI of the
resulting solution to 100.0 mI with 0.1 M hydrochloric acid.
Measure the absorbance of the resulting solution at the
maximum at .about 255 Dill (2.4.7). Calculate the content of
CSH IlNs0 3 taking 560 as the specific absorbance at 255 Dill.

Storage. Store protected from moisture, in a sterile, tamper
evident container sealed so as to exclude micro-organisms, at
a temperature not exceeding 30°.

Labelling. The label states (1) the quantity ofaciclovir sodium
in the sealed container in terms of the equivalent amount of
Aciclovir; (2) the strength of the constituted solution in terms
ofthe equivalent amount ofAciclovir in a suitable dose-volume.

A. When examined in the range 230 nm to 360 Dill (2.4.7), the
solution prepared in the Assay shows an absorption maximum
at about 255 Dill and a broad shoulder at about 274 nino

B..-In-the-test-for-Guanine,-the-pr.incipaLspot-in-the---
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (a).

Aciclovir Tablets

Aciclovir Tablets contain not less than 95.0 per cent and not
more than 105.0 per cent of the stated amount of aciclovir,
CSH llNs0 3•

Identification

Usual strengths. 200 mg; 400 mg; SOO mg.

Reference sollJ,tion (a). A 0.05 per cent w/v solution of
aciclovir RS in 0.1 M sodium hydroxide.

Apply to the plate 10 f1l of each solution. Allow the mobile
phase to rise 12 cm. Dry the pate in a current of warm air and
examine in ultraviolet light at 254 Dill. Any secondary spot
corresponding to guanine in the chromatogram obtained with
test solution (a) is not more intense than the spot in the
chromatogram obtained with reference solution (b) (1per cent).

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

lV!oliile phase. A mixture orso vOlumesoraralloromethane,
20 volumes of methanol and 2 volumes of strong ammonia
solution.

Acyclovir Tablets
Reference solution (b). A 0.005 per cent w/v solution·of
guanine in 0.1 M sodium hydroxide.

Prepare the following solutions immediately before use.

Test solution. Dissolve a suitable quantity of the substance
under examination in dimethyl sulphoxide to produce a
solution containing 2.5 per cent ofaciclovir.

Reference solution. Dilute 1 volume of the test solution to 200
volumes with dimethyl sulphoxide.

Apply to the plate 2 f1l of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate in a current of warm air and
examine in ultraviolet light at 254 Dill. Any secondary spot
with an Rf value greater than that of the principal spot in the
chromatogram obtained with the test solution is not more

Tests

Guanine. Determine by thin-layer chromatography (2.4.17),
coating the plate with cellulose F254. (such as Merck
ce111ulose F plates).

Mobile phase. A mixture of 10 volumes of 1- propanol,
30 volumes of strong ammonia solution and 60 volumes of a
5 per cent w/v solution of ammonium sulphate.

Test solution (a). Shake a quantity of the powdered tablets
containing 0.25 g of Aciclovir with 25 m1 of 0.1 M sodium
hydroxide for 10 minutes. Add a sufficient quantity of 0.1 M
sodium hydroxide to produce 50 mI. Allow to stand and allow

776



IP 2010

any undissolved material to settle before application to the
plate.

Test solution (b). Dilute 1 volume of test solution (a) to
10 volumes with 0.1 M sodium hydroxide.

Reference solution (a). A 0.05 per cent w/v solution of
aciclovir RS in 0.1 M sodium hydroxide.

Reference solution (b). A 0.005 per cent w/v solution of
guanine in 0.1 M sodium hydroxide.

Apply to the plate 10 fll of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a current of warm air
and examine in ultraviolet light at 254 nm. Any secondary
spot corresponding to guanine in the chromatogram
obtained with test solution (a) is not more intense than the
spot in the chromatogram obtained with reference solution
(b) (1 percent).

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate, with silica gel GF254.

Mobile phase. A mixture of 80 volumes of dichloromethane,
20 volumes of methanol and 2 volumes of strong ammonia
solution.

Prepare the following solutions immediately before use.

Test solution. Shake a quantity of the powdered tablets
containing 0.25 g ofAciclovir with 10 mI ofdimethyl sulphoxide
for 15 minutes and filter.

Reference solution. Dilute 0.7 volume of the test solution to
100 volumes with dimethyl sulphoxide.

Apply to the plate 2 fll of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate in a current of warm air and
examine in ultraviolet light at 254 nm. Any secondary spot
with an Rf value greater than that of the principal spot in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with the
reference solution (0.7 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.1 g of Aciclovir,
add 60 mI of 0.1 M sodium hydroxide and disperse with the
aid of ultrasound for 15 minutes. Add sufficient quantity of
0.1 M sodium hydroxide to produce 100.0 mI, mix well and to
the filtrate add 50 mI of water, 5.8 mI of 2 M hydrochloric acid
and sufficient water to produce 106.0 mI. To 5.0 mI of the
resulting solution add sufficient 0.1 M hydrochloric acid to
produce 50.0 mI and mix well. Measure the absorbance of the
solution at the maximum at about 255 nm (2.4.7), using 0.1 M
hydrochloric acid as the blank. Calculate the content of
CgH llNs0 3taking 560 as the specific absorbance at 255 nm.

Storage. Store protected from light.

ADRENALINE

Adrenaline
Epinephrine

OH H

HO~N'CH3
HON

~H13N03 Mol. Wt.183.2

Adrenaline is (R)-I-(3,4-dihydroxyphenyl)-2
methylaminoethanol

Adrenaline contains not less than 98.5 per cent and not more
than 101.0 per cent ofCgH 13N03, calculated on the dried basis.

Category. Sympathomimetic.

Dose. By subcutaneous orintramuscular injection, 200 to 500
Ilg as a single dose.

Description. A white or creamy-white, microcrystalline powder
or granules. It gradually darkens on exposure to light and air,
decomposition being faster in the presence of moisture and at
higher temperatures.

Identification

Test A may be omitted iftests B, C and D are carried out. Test
C may be omitted if tests A, Band D are carried out.

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

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.003 per cent w/v solution in 0.01 M hydrochloric acid shows
an absorption maximum at about 280 nm; absorbance at about
280 nm, about 0.45.

C. To 1 mI of a neutral or faintly acid solution add dropwise a
0.25 per cent w/v solution offerric chloride until an emerald
green colour is produced. Add sodium bicarbonate solution
gradually; the solution changes flrst to blue and then to red.

D. To 1 mI of a 0.1 per cent w/v solution add 1 mI of a 1.0 per
cent v/v solution. of 2,5-diethoxytetrahydrofuran in glacial
acetic acid. Heat at 80° for 2 minutes, cool in ice and add 3 mI
ofa 2.0 per cent w/v solution of4-dimethylaminobenzaldehyde
in a mixture of 19 volumes ofglacial acetic acid and 1 volume
of hydrochloric acid. Mix and allow to stand for 2 minutes.
The solution becomes yellow and is similar to the one obtained
by performing the test in the same manner but omitting the
substance under examination (distinction from noradrenaline).

Tests

Specific optical rotation (2.4.22). -50.0° to -53,50, determined
in a freshly prepared 4.0 per cent w/v solution in 1 M
hydrochloric acid.
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Phenones. Absorbance of a 0.2 per cent w/v solutionin 0.1 M
hydrochloric acid at the maximum at about 310 urn, not greater
than 0.20, calculated on the dried basis (2.4.7).

Noradrenaline. Dissolve 5 mg in 1 ml of a 0.5 per cent w/v
solution of tartaric acid, add4 ml of bujferpH 9.6, mix, add
1 ml of a fresWy prepared 0.5 per cent w/v solution of sodium
1,2-naphthaquinone-4-sulphonate, mix and allow to stand
for 30 minutes. Add 0.2 ml of a 1 per cent v/v solution of
benzalkonium chloride solution, mix, add 15 ml of toluene
previously washed with bujfer pH 9.6 and filtered through a
dry filter paper, shake for 30 minutes and allow to separate,
centrifuging if necessary. Any red or purple ,colour in the
toluene layer is not more intense than that produced by
treating a solution of 0.40 mg of noradrenaline acid tartrate
and 9 mg of noradrenaline-free adrenaline acid tartrate in
1 ml of water in a similar manner.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined
on 1.0 g by drying over phosphorus pentoxide at a pressure
not exceeding 0.7 kPa for 18 hours.

Assay. Weigh accurately about 0.3 g and dissolve in 50 ml of
anhydrous glacial acetic acid, warming slightly, ifnecessary,
to effect solution. Titrate with 0.1 M perchloric acid, using
crystal violet solution as indicator. Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.01832 g of
CgH13N03•

Storage. Store protected from light in containers preferably
filled with nitrogen.

Category. Sympathomimetic.

Dose. By subcutaneous injection, 400 flg to 1 mg, as a single
dose.

Description. A white or greyish-white, crystalline powder;
odourless. It darkens on exposure to air and light,
decomposition being faster in the presence of moisture and at
higher temperatures.

Identification

Dissolve about 1 gin 10 mlofwater containing 0.1 g ofsodium
metabisulphite, add a slight excess of dilute ammonia solution
and allow to stand at about 40 for 1 hour, filter and reserve the
filtrate for test C. Wash the precipitate with three successive
quantities, each of 2 ml, of cold water, then with 5 ml of cold
ethanol (95 per cent) and finally with 5 ml oecoId ether and
dry over silica gel at a pressure of 1.5. to 2.5 kPa for 3 bours.
The residue comply with the following tests.

A. Detennine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with adrenaline RS
or with the reference spectrum of adrenaline.

B. When examined in the range 230 urn to 360 urn (2.4.7), a
0.005 per cent w/v solution in 0.01 M hydrochloric acid shows
an absorption maximum only at about 279 nm; absorbance at
about 279 urn, about 0.4.

C. The filtrate reserved above gives the reactions of tartrates
(2.3.1).

Tests

Appearance ofsolution. A 5.0 per cent wIv solution examined
immediately after preparation is not more opalescent than
opalescence standard OS2(2.4.1) and not more intensely
coloured than reference solution BYS4 (2.4.1).

Adrenaline Tartrate

Adrenaline Acid Tartrate; Adrenaline Bitartrate;
-.--------Epinephrine..Bitartrate.-·-·.. ··...- ..-.----.-------....Specillcopticalrotation.(2.4.22).=:50.0~to_::::-5.4.0..':,.determinesL. __ .

in a freshly prepared 4.0 percent w/v solution in 1 M
hydrochloric acid.

OH H H pH

HO~N'CH3 , HOOC~COOH
HON H OH

~H13N03,CJf606 Mol. Wt. 333.3

Adrenaline tartrate is (R)-I-(3,4-dihydroxyphenyl)-2
methylaminoethanol hydrogen tartrate.

Adrenaline Tartrate contains not less than 98.0 per cent and
not more than 101.0 per cent of CgH13N03,C4H606, calculated
on the dried basis.

pH (2.4.24). 2.8 to 4.0, determined in a 1.0per cent w/v solution.

Phenones. Absorbance of a 0.2 per cent w/v solution in 0.1 M
hydrochloric acid at themaximum at about 310 urn, not more
than 0.10, calculated on the dried basis (2.4.7).

Noradrenaline. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 100 volumes of acetone, 100
volumes of dichloromethane and 1 volume of anhydrous
formic acid..

Test solution. Dissolve 2.5 g of the substance under
examination in 100 ml ofwater.
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Reference solution (a). A freshly prepared 0.125 per cent w/v
solution of noradrenaline bitartrate RS in water.

Reference solution (b). A freshly prepared 0.025 per cent w/v
solution of noradrenaline bitartrate RS in water.

Reference solution (c). A mixture of equal volumes of the test
solution and reference solution (b).

. Apply to the plate 6 III ofeach of the test solution and reference
solutions (a) and (b) and 12 III of reference solution (c) as
bands 20 mm by 2 mm.

Allow the applied bands to dry and spray them with a saturated
solution of sodium bicarbonate. Allow the plate to dry in air,
spray the applied bands twice with acetic anhydride, drying
theplate between the two sprayings and heat the plate at 50°
for 90 minutes and develop the chromatograms. Mter removal
of the plate,. allow it to dry in air and spray with a freshly
prepared mixture of 8 volumes of methanol, 2 volumes. of
ethylenediamine and 2 volumes of a 0.5 per cent w/v solution
ofpotassiumferricyanide. Dry the plate at 60° for 10 minutes
and examine in ultraviolet light at 254 urn and 365 urn. Any
band situated between the two most intense bands in the
chrom!ltogram obtained with the test solution is hot more
intense than the corresponding band in the chromatogram
obtained with reference solution (b). The test is not valid
unless the chromatogram obtained with reference solution
(c) exhibits between the two most intense bands a clearly
separated band corresponding to the most intense band ill
the chromatogram obtained with reference solution (a).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying over phosphorus pentoxide at a pressure
of 1.5 to 2.5 kPa for 18 hours.

Assay. Weigh accurately about 0.3 g and dissolve ill 50 ml of
anhydrous glacial acetic acid, warming slightly, if necessary,
to effect solution. Titrate with 0.1 M perchloric acid, using
crystal violet solution as indicator. Cairy out a blank titratioh.

1 ml of 0.1 M perchloric acid is equivalent to 0.03333 g of
C9H13N03,C4H606.

Storage. Store protected from .light in containers preferably
filled with nitrogen. .

Adrenaline Injection
Adrenaline Bitartrate Injection; Adrenaline Acid Tartrate
Injection; Adrenaline Tartrate Injection; Epinephrine Tartrate
Injection

Adrenaliile Injection is a sterile, isotonic solution containing
0.18 per cent wIv ofAdrenaline Tartrate in Water for Injection.

ADRENALINE INJECTION

Adrenaline Injection contains the equivalent of not less than
0.09 per cent and not more than 0.115 per cent w/v ofadrenaline,

CgHl~03'

Usual strength. Adrenaline, 1 in 1000 (1 mg per ml) as
Adrenaline Bitartrate.

Description. A clear, colourless or almost colourless solution:

Identification

A. To an appropriate quantity add sufficient O.OlM
hydrochloric acid to produce a solution containing 0.005 per
cent wIv of adrenaline. When examined ill the range 230 nm to
360 nm (2.4.7), the solution shows an absorption maximum at
about 279 nm; absorbance at about 279 nm, about 0.4.

B. To 1 ml add dropwise it 0.25 per cent w/v solution offerric
chloride until an emerald-green colour is produced. Add
sodium bicarbonate solution gradually; the solution changes
first to blue and then to red.

C. To 10 ml add 2 rnl ofdisodium hydrogenphosphate solution
and sufficient iodine solution to produce a brown colour.
Add 0.1 M sodium thiosulphate dropwise until excess iodine
is removed; a red colour is produced.

Tests

Appearance ofsolution. Examine the illjection ill a clear glass
test-tube against a white background; it is not piilkishand
does not contain a precipitate. Ifany yellow colour is observed,
it is not more intense than a reference solution prepared by
diluting 0.4 ml of 0.1 M iodine to 100 ml with water, when
viewed similarly.

pH (2.4.24). 2.8 to 3.6.

Noradrenaline.Determine by liquid chro~~tography (2.4.14).

Test solution. Substance under examination.

Reference solution (a). A 0.0018 per cent w/v solution of
noradrenaline acid tartrate in the mobile phase.

Reference solution (b). A solution containing 0.0018 per cent
w/v of noradrenaline-free adrenaline acid tartrate and
0.0018 per cent wfvofnoradrenaline acid tartrate in the
mobile phase.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with

octadecylsilanechemicallybonded to porous silica or
ceramic microparticles 5 to 10 J1lll (such as Nucleosil
ODS),

- mobile phase: Dissolve 4.0 g of tetramethylammonium
hydrogen sulphate, 1.1 g of sodium heptanesulphonate
and 2 ml of 0.1 M disodium edetate in 1000 rnl of 5 per
cent v/v solution of methanol, with pH adjusted to 3.5
to 3.6 with 1 M sodium hydroxide,
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- flow rate. 2 mI per minute,
- spectrophotometer set at 205 nm,
- injection volume. 20 !Jl.

Inject reference solution (b). The test is not valid unless the
resolution factor between the two principal peaks is not less
than 2.0.

Inject the test solution and reference solution (a). The area of
any peak corresponding to noradrenaline is not greater than
the area of the principal peak in the chromatogram obtained
with reference solution (a).

Other'tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Accurately measured volume of the injection
containing 20 mg of Adrenaline Tartrate diluted to 100.0 rnl
with the mobile phase.

Reference solution (a). A 0.02 per cent w/v solution of
adrenaline acid tartrate RS in the mobile phase.

Reference solution (b). A solution containing 0.02 per cent
w/v of adrenaline acid tartrateRS and 0.02 per cent w/v of
noradrenaline acid tartrate in the mobile phase.

Chromatographic system
a stainless steel column 10 cm x 4.6 mm packed with
octadecylsilane bonded to porous silica (5 J1.Ill) (Such
as Nucleosil C18),

- mobile phase: a solution prepared by adding 4.0 g of
tetramethylammonium hydrogen sulphate, 1.1 g of
sodium heptanesulphonate and 2 rnl of 0.1 M disodium
edetate to a mixture of 950 volumes of water and 50
volumes ofmethanol and adjusting the pH of the mixture
to 3.5 with 1 M sodium hydroxide,

- flow rate. 2 rnl per minute,

______---..::Sl'ectrol'hotometer set at 205 nm,
injection volume. 20 !Jl.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to adrenaline acid tartrate
and noradrenaline acid tartrate in the chromatogram obtained
is not less than 2.0.

Inject the test solution and reference solution (a).

Calculate the content of Ct)H1;jN03 in the injection.

Storage. Store protected from light, in a single dose or multiple
dose container.

Labelling. The label states (1) the quantity of active ingredient
in parts per 1000 or mg per rnl in terms ofequivalent amount of
adrenaline; (2) that the injection should not be used if it is
pinkish or darker than slightly yellow.

IP 2010

Albendazole

H 0 CHs

JJ=' N ~d
I ;)--NHH3C~S·'" N

CI2HISN302S Mol. Wt. 265.3

Albendazole is methy15-propylthio-1H-benzirnidazol-2-yl
carbamate.

Albendazole contains not less than 98.0 per cent and not
more than 102.0 per cent of CI2HISN302S, calculated on the
dried basis.

Category. Anthelmintic.

Dose. Nematodal infestation, 400 mg as a single dose; cestodal
infestation, 400 mg daily for three consecutive days;
strongyloidiasis, 400 mg daily for three consecutive days.

Description. A white to pale buff-coloured powder.

Identification

Test A may be omitted if tests Band C are carried out. Test B
may be omitted if tests A and C are carried out.

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

B. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution
(b).

C. Melting point (2.4.21). 208° to 210°.

Tests

Related substances. Determine by thin-layer chromatography
(204.11), coating the plate with silica gel GF254.

Mobile phase. A mixture of 60 volumes of chloroform, 10
volumes of ether and 10 volumes of glacial acetic acid.

Test solution (a). Dissolve 0.2 g of the substance under
examination in sufficient glacial acetic acid to produce 10 rnl.

Test solution (b). Dilute 1 rnl of test solution (a) to 4 rnl with
glacial acetic acid.

Reference solution (a). Dilute 1 mI of test solution (a) to
200 rnl with glacial acetic acid.

Reference solution (b). Dissolve 25 mg of albendazole RS in
sufficient glacial acetic acid to produce 5 mI.

Apply to the plate 10 !Jl of each solution.Mter development,
dry in a current of warm air and examine in ultravi()let light at
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254 nm. Any secondary spot in the chromatogram obtained
with test solution (a) is not more intense than the principal
spot in the chromatogram obtained with reference solution (a).

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals, Method B (10 ppm)

Sulphated ash (2.3.18). Not more than 0.2 percent.

Loss on drying (2.4.19). Not more than 0.5 percent, determined
on 1.0 g by drying in an oven at 105° for 4 hours.

Assay. Weigh accurately about 0.5 g and dissolve in 80 rnl of
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric
acid, using crystal violet solution as indicator. Carry out a
blank titration.

1 rnl of 0.1 M perchloric acid is equivalent to 0.02653 g of
C12HlSN30ZS

Storage. Store protected from light.

Albendazole Tablets
Albendazole Tablets contain Albendazole. The tablets may
contain permitted flavouring agents.

Albendazole Tablets contain not less than 92.5 per cent and
not more than 107.5 per cent of the stated amount of
albendazole, ClzHlSN302S,

Usnal strength. 400 mg.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. Amixture of 60 volumes of chloroform, 10
volumes of ether and 10 volumes of glacial acetic acid.

Test solution. Add a quantity of the powdered tablets
containing 200 mg ofAlbendazole to 20 rnl ofa mixture of 18
volumes of chloroform and 1volume offormic acid, warm the
suspension on a water-bath for 15 minutes, cool and filter.
Dilute 10 rnl of the filtrate with an equal volume of glacial
acetic acid.

Reference solution. Dissolve 25 mg of albendazole RS in
sufficient glacial acetic acid to produce 5 rnl.

Apply to the plate 10~ of each solution. After development,
dry the plate in a current ofwarm air and examine in ultraviolet
light at 254 nm. The principal spot in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with the reference solution.

B. Extract a quantity of the powdered tablets containing 100
mg of Albendazole with 100 ml of 0.1 M methanolic
hydrochloric acid, filter and dilute 1rnl of the filtrate to 100 rnl

ALGINIC ACID

with 0.1 M sodium hydroxide. The absorbance of the resulting
solution at the maximum at about 309 nm, about 0.74 (2.4.7).

Tests

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder contairJing about 0.1 g ofAlbendazole,
add about 150 rnl 0.1 M methanolic hydrochloric acid, shake
for 15 minutes and dilute to 250.0 rnl with 0.1 M methanolic
hydrochloric acid. Mix, filter and dilute 5.0 rnl of the filtrate to
250.0 ml with 0.1 M sodium hydroxide. Measure the
absorbance of the resulting solution at the maximum at about
309 nm (2.4.7). Calculate the content of ClzHlSN30ZS taking
742 as the specific absorbance at 309 nm.

Storage. Store protected from light.

Labelling. The label states that the tablets should be chewed
before swallowing.

Alginic Acid
PolymannuronicAcid

Alginic acid is a hydrophilic colloidal mixture of polylironic
acids, [(C6Hg0 6) n], composed of residues of D-mannuronic
acid and L-guluronic acid extracted with dilute alkali from
various species of brown seaweeds (Fam. Phaeophyceae).

Alginic Acid contains not less than 19.0 per cent and not more
than 25.0 percent ofcarboxylic acid groups (COOH),calculated
on the dried basis.

Category. Pharmaceutical aid.

Description. A white to yellowish-white, fibrous powder;
odourless.

Identification

A. To 5 rnl of a 0.75 per cent w/v solution in 0.1 M sodium
hydroxide add 1 rnl of calcium chloride solution; a gelatinous
precipitate is formed.

B. To 5 rnl of the solution obtained in test A add 1 rnl of2 M
sulphuric acid; a gelatinous precipitate is formed.

C. To about 5 mg in a test-tube add 5 rnl of water, 1 rnl of a
freshly-prepared 1per cent w/v solution of1,3-naphthalenediol
in ethanol (95 per cent) and 5 rnl of hydrochloric acid. Heat
the mixture to boiling, boil gently for 3 minutes and cool to
about 15°. Transfer the contents of the test-tube to a small
separator with the aid of5 rnl ofwater and extract with 15 rnl of
di-isopropyl ether; the di-isopropyl ether extract exhibits a
deep purple colour which is more intense than that exhibited
by a blank prepared in the same manner without the substance
under examination.
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Tests Allantoin

IP 2010

H H
H2Ny Ny N)=O

o J-No H
CJf6N403 Mol. Wt.158.1

Allantoin is (RS)-(2,5-dioxo-4-imidazolidinyl)urea.

Allantoin contains not less than 98.5 per cent and not more
than 101.0 per cent ofC4H6N40 3, calculated on the dried basis.

Category. Astringent.

Description. A white or almost white, crystalline powder.

Identification

pH (2.4.24). 1.5 to 3.5, determined in a 3.0 per cent w/v
dispersion in water.

Arsenic (2.3.10). Mix 2.0 g with 5 ml of sulphulic acid, add a
few glass beads and digest at a temperature not exceeding
1200 until charring begins. Additional sulphuric acid may be
added if necessary but the total volume of acid added should
not exceed 10 ml. Add cautiously, dropwise, hydrogenperoxide
solution (100 vol) allowing the reaction to subside and again
heating between addition of drops. Discontinue heating if
foaming becomes excessive. When the reaction has abated,
heat cautiously rotating the flask occasionally. Maintain
oxidising conditions at all times during the digestion by adding
small quantities of the hydrogen peroxide solution whenever
the mixture turns brown or darkens. Continue the digestion
until the organic matter has been destroyed, gradually raising TestA may be omitted iftests B, C and D are carried out. Tests
the temperature until fumes of sulphur trioxide are copiously B, C and D may be omitted if test A is carried out.
evolved and the solution becomes colourless or has only a

A. Determine by infrared absorption spectrophotometry (2.4.6).
light straw colour. Cool, add cautiously 10 ml of water, mix,

Compare the spectrum with that obtained with allantoin RS
and again evaporate till there is strong fuming, repeating this

or with the reference spectrum of allantoin.
procedure to remove any trace of hydrogen peroxide. Cool,
add cautiously 10 rn1 of water, wash the sides of the flask with B. In the test for Related substances, the principal spot in the
a few ml ofwater and dilute with water to 35 ml. The resulting chromatogram obtained with test solution (b) corresponds to
solution complies with the limit test for arsenic (5 ppm). that in the chromatogram obtained with reference solution (a).

Heavy metals (2.3.13). 0.5 g complies with the limit test for C. Boil 20 mg with a mixture of 1 ml each of dilute sodium
heavy metals, Method B (40 ppm). Use nitric acid Sp. in hydroxide solution and water, allow to cool. Add 1 ml of
place of sulphuric acid Sp. to wet the sample. dilute hydrochloric acid. To 0.1 ml of the solution add 0.1 ml

of a 10 per cent w/v solution ofpotassium bromide, 0.1 ml of
Acid value. Not less than 230, calculated on the dried basis a 2 per cent w/v solution of resorcinol and 3 ml of sulphuric
and determined in the following manner. Weigh accurately acid. Heat for 10 minutes on a water bath; a dark blue colour
about 1.0 g and suspend in a mixture of 50 ml of water and 30 develops, which becomes red after cooling and pouring into
ml of a 4.4 per cent w/v solution of calcium acetate. Shake about 10 ml of water.
vigorously, allow the mixture to stand for 1 hour, add
phenolphthalein solution and titrate the liberated acetic acid D. Heat about 0.5 g, ammonia vapour is evolved, which turns
with 0.1 M sodium hydroxide. Carry out a blank titration. red litmus paper blue.

Calculate the acid value from the expression 5.611 AIW, where Tests
-----kisihe-volume;imnl-;-of-O:-I,M-sodium-hydroxide-consumed.-=-:-::~--:;--:--;:=--;-:;;-:-;--;-----:-=:;;;-------------

Melting poiut (2.4.21). about 2250
•

and W is the weight, in g, of the sample.
Acidity or alkalinity. To 5 ml of a 0.5 per cent w/v solution in

Microbial contamination (2.2.9). 1 g is free from Escherichia
carbon dioxide-free water with heating if necessaIY, (solution

coli and 10 g is free from salmonellae. A), add 5 ml ofcarbon dioxide-jree water, 0.1 rn1 of methyl red
Total ash (2.3.19). Not more than 4.0 per cent, determined on solution and 0.2 rn1 of 0.01 M sodium hydroxide, the solution
0.5 g by Method B. is yellow. Add 0.4 rn1 of0.01 M hydrochloric acid, the solution

Loss on drying (2.4.19). Notmore than 15.0per cent, deternlined is red.
on 0.1 gbyctrying in an oven at 1050 for 4 houts. Optical rotation (2.4.22). ....: 0.100 to + 0.100

, determined on

Assay. Weigh accurately about 0.25 g, add 25 rn1 of water and solution A.
25.0 rn1 of 0.1 M sodium hydroxide and titrate with 0.1 M Reducing substances. Shake 1.0 g with 10 rn1 of water for 2
hydrochloric acid using 0.2 rn1 of dilute phenolphthalein minutes, filter. Add 1.5 ml ofO.02 M potassium permanganate.
solution as indicator. The solution must remain violet for at least 10 minutes.

1 rn1 of0.1 M sodium hydroxide is equivalent to 0.004502 g of Related substances. Determine bythin-layer chromatography
carboxylic acid groups (COOH). (2.4.17), coating the plate with cellulose.
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Mobile phase. A mixtureof 15 volumes ofglacial acetic acid,
25 volumes of water and 60 volumes of butanol.

Test solution (a). Dissolve 0.1 g of the substance under
examination in 5.0 ml ofwater with heating and allow to cool.
Dilute to 10 ml with methanol (Use the solution immediately
after preparation).

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml with
a mixture of 1 volume of methanol and 1 volume of water.

Reference solution (a). A 0.1 per cent w/v solution of
allantoin RS in a mixture of 1 volume of methanol and 1
volume of water.

Reference solution (b). Dissolve 10 mg of urea in 10 ml of
water. Dilute 1 ml of this solution to 10 ml with methanol.

Reference solution (c). Mix 1ml each ofreference solution (a)
and reference solution (b).

Apply to the plate 10 ,.u of test solution (a) and 5 ,.u each of
test solution (b), reference solution (a), (b) and (c). Allow the
mobile phase to rise 10 cm. Dry the plate in air, and spray with
a 0.5 per cent w/v solution of dimethylaminobenzaldehyde in
a mixture of 1 volume of hydrochloric acid and 3 volumes of
methanol. Dry the plate in a current of hot air. Examine in
daylight after 30 minutes. Any secondary spot in the
chromatogram obtained with test solution· (a) is not more
intense than the principal spot in the chromatogram obtained
with reference solution (b) (0.5 per cent). The test is not valid
unless the chromatogram obtained with reference solution (c)
shows two clearly separated principal spots.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Notmore than 0.1 percent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve about 120 mg in 40 ml of water. Titrate with
0.1 M sodium hydroxide, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.01581 g of
CJf<N403'

Allopurinol

Mol. Wt. 136.1

Allopurinol is a tautomeric mixture of IH-pyrazolo[3,4-d]
pyrimidin-4-o1 and 1,5-dihydro-4H-pyrazolo[3,4-d]pyrimidin
4-one.

ALLOPURINOL

Allopurinol contains not less than 98.0 per cent and not more
than 101.0 per cent ofCSH4N40, calculated on the dried basis.

Category. Uricosuric agent.

Dose. Initially, 100 mg daily as a single dose gradually increased
to 300 mg daily. Usual maintenance dose, 200 to 400 mg daily,
in divided doses in moderate and severe gout.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted iftests B, C and D are carried out. Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with allopurinol
RS.

B. Dissolve 0.1 gin 10 ml of0.1 M sodium hydroxide and add
sufficient 0.1 M hydrochloric acid to produce 100.0 ml; dilute
10.0 ml to 100.0 ml with 0.1 M hydrochloric acid and dilute
10.0 ml of this solution to 100.0 ml with 0.1 M hydrochloric
acid. When examined in the range 230 nm to 360 nm (2.4,7),
the resulting solution shows an absorption maximum at about
250 nm and a minimum at about 231 nm; ratio of the absorbance
at the minimum at about 231 nm to that at the maximum at
about 250 nm, 0.52 to 0.62.

C. Dissolve 50 mg in 5 ml ofdilute sodium hydroxide solution,
add 1 ml of alkaline potassium mercuri-iodide solution, heat
to boiling and allow to stand; a flocculent yellow precipitate is
produced.

D. Shake about 0.1 g with 5 ml of dilute sodium hydroxide
solution, add 3 ml of lithium and sodium molybdo
phosphotungstate solution and 5 ml of a 20 per cent w/v
solution of sodium carbonate; a grey-blue colour is produced.

Tests

Appearance of solntion. A 5.0 per cent w/v solution in 2 M
sodium hydroxide is clear, (2.4.1), and not more intensely
coloured than reference solution YS6 or GYS4 (2.4.1).

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 60 volumes of 2-butanone, 20
volumes of 2-methoxyethanol and 20 volumes of strong
ammonia solution.

Test solution. A 2.5 per cent w/v solution of the substance
under examination in strong ammonia solution.

Reference solution. A 0.005 per cent w/v solution of 5
aminopyrazole-4-carboxamide hemisulphate RS in strong
ammonia solution.

Apply to the plate 10 ,.u of each solution. After development,
dry the plate in a current ofwarm air and examine in ultraviolet
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light at 254 nm. Any secondary' spot in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with the reference solution.

p:eavymetals (2.3.13). Mix carefully 1.0 gin a silica crucible
with 4 ml of a 25 per centwIvSOlUtiOllofmagnesium sulphate
in 1 M sulphuric acid and heat cautiously to dryness. Ignite
the residue at a temperature not exceeding 8000 and continue
heating until a white or greyish residue is obtained. Allow to
cool, moisten with 0.2 ml of 1 M sulphuric acid, evaporate,
ignite again and allow to cool. The total ignition period should
be less than 2 hours. Dissolve the residue with two quantities,
each of 5 ml, of 2 M hydrochloric acid. Add 2 drops of dilute
phenolphthalein solution and strong ammonia solution
dropwise until a pink colour is produced. Cool, add glacial
acetic acid until the solution gets decolorised and add a
further 0.5 ml. Filter, ifnecessary, and dilute the solution to 20
ml with water. The resulting solution complies with the limit
test for heavy metals, Method D (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 1050

•

Assay. Weigh accurately about 0.2 g and dissolve with gentle
heating, if necessary, in 50 ml of dimethylfonnamide. Titrate
with 0.1 M tetrabutylammonium hydroxide, determining the
end-point potentiometrically (2.4.25). Carry out a blank titration.

1ml of 0.1 M tetrabutylammonium hydroxide is equivalent to
0.01361 gofCsHtN40.

Mobile phase. A mixture of 60 volumes of 2-butanone, 20
volumes of 2-methoxyethanoland 20 volumes of strong
ammonia solution.

Test solution. Shake a quantity of the powdered tablets
containing about 0.25 gof Allopurinol with 10 ml of strong
ammonia solution and filter.

R.eference solution. A 0.005 per cent wlv solution of 5
aminopyraz()le-4-carboxamide hemisulphate RS in strong
ammonia solution

Apply to the plate 10 III of each solution. After development,
dry the plate in a current ofwarm air and examine in ultraviolet
light at 254 nm. Any secondary spot in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with the reference solution.

Disintegration (2.5.1).30 minutes.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about O.lg of Allopurinol
and shake with 20 ml of0.05 M sodium hydroxide for 15 to 20
minutes, add 75 ml of 0.1 M hydrochloric acid shake for 10
minutes, add sufficient 0.1 M hydrochloric acid to produce
250.0 ml, filter and dilute 5.0 ml of the filtrate to 250.0 ml with
0.1 M hydrochloric acid. Measure the absorbance of the
resulting solution at the maximum at about 250 urn (2.4.7) using
0.1 M hydrochloric acid as the blank.

Calculate the content of Cs14N40, taking 563 as the specific
absorbance at 250 nm.

Allopurinol Tablets

Aloes contains not less than 50.0 per cent of water-soluble
extractive. Curacao Aloes contains not less than 18.0 per cent
and Cape Aloes not less than 28.0 per cent of
hydroxyanthracene derivatives, calculated as anhydrous
barbaloin.

Category. Laxative.

Description. Unground Curacao Aloes - Brownish-black,
opaquemasses; fractured surface.imeven, waxy and somewhat
resinous; odour, strong and characteristic.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Allopurinol Tablets contain not less than 92.5 per cent and
not more than 107.5 per cent of the stated amount of Aloes
allopurinol, CSHtN40.

Usual streng!hs. 100 mg; 3QO mg.: .__.__----..~:?,es_~-~~~~~e~~he leaves of Acloe barb..~,!:-nsis ._..
.. . .. .. lVllller \.1'"1. vera LIllnj, l\.UOwn III commerce as uracao ruoes or

Identification Barbados Aloes, or ofA.feroxMiller and hybrids ofthis species
with A. africana Miller and A. spicata Baker, known in
commerce as Cape Aloes (Fam. Liliaceae). Indian Aloes of
commerce is obtained from A. barbadensis.

Tests

A. When examined in the range 230 nm to 360 nm (2.4.7), the
solution obtained in the Assay shows an absorption maximum
only at about 250 urn.

B. Shake a quantity of the powdered tablets containingabout
0.1 g of Allopurinol with 5 ml of dilute sodium hydroxide
solution, add 3 ml of lithium and sodium molybdo
phosphotungstate solution and 5 ml of a 20 per cent wlv
solution of sodium carbonate; a grey-blue colour is produced.
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Unground Cape Aloes - Dark-brown or greenish-brown to
olive-brown masses; fractured surface shiny and conchoidal;
odour, strong and characteristic.

Identification

Mix 0.5 g with 50 rnl ofwater, boil until nearly dissolved, cool,
add 0.5 g of silica gel and filter. On the filtrate carry out the
following tests.

A. Heat 5 rnl with 0.2 g of borax until dissolved, add a few
drops of this solution to a test-tube nearly filled with water; a
green fluorescence is produced.

B. Mix 2 rnl with 2 rnl ofbromine water; a pale yellow precipitate
is produced. The supernatant liquid is violet with Curacao
Aloes; no such violet colour appears with Cape Aloes.

C. Mix 5 rnl with 2 rnl ofnitric acid; with Cape Aloes a reddish
yellow colour is produced; with Socotrine Aloes a pale
brownish-yellow colour is produced; with Cape Aloes
a yellowish-brown colour passing rapidly to green is
produced.

D. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 100 volumes of ethyl acetate,
17 volumes of methanol and 13 volumes of water.

Test solution. Heat 0.5 g, in powder, with 20 rnl methanol to
boiling on a water-bath, shake well, decant the supernatant
liquid, keep at 4° and use within 24 hours.

Reference solution. Dissolve 50 mg of barbaloin in 10 rnl
methanol.

Apply to the plate 5 J.t1 of each solution as bands 20 mm x
3 mm. Allow the mobile phase to rise 15 cm. Dry the plate in a
current ofair, spray with a 10 per cent w/v solution ofpotassium
hydroxide in methanol and examine in ultraviolet light at365
urn. The chromatogram obtained with the reference solution
shows a yellow band with an Rfvalueof 0.4 to 0.5. In the case
of Curacao Aloes, the chromatogram obtained with the test
solution shows a yellow fluorescent band corresponding to
that due to barbaloin in the chromatogram obtained with the
reference solution and in the lower part a light blue fluorescent
band (corresponding to aloesine). In the case of Cape Aloes,
the test solution shows a yellow fluorescent band
corresponding to that due to barbaloin in the chromatogram
obtained with the reference solution and in the lower part two
yellow fluorescent bands (due to aloinosides A andB) as well
as a blue fluorescent band (due to aloesine). Heat the plate at
110° for 5 minutes. In the case of Curacao Aloes, with the test
solution a violet fluorescent band appears just below the yellow
band corresponding to barbaloin while in the case of Cape
Aloes no such violet band appears.

ALOES

Tests

Ethanol-insoluble substances. Weigh accurately about 1.0 g,
in fine powder, and add to 50 rnl of ethanol (95 per cent) in a
flask. Reflux the mixture for 15 minutes. Remove the source of
heat and set aside for 1 hour, shaking frequently, filter through
a small dried and tared filter paper or suitable filtering crucible
and wash the residue on the filter with ethanol (95 per cent)
till the washings are colourless. The residue after drying to
constant weight at 105° weighs not more than 0.1 g.

Water-soluble extractive. Weigh accurately about 2.0 g, in
fine powder, and macerate with about 60 to 70 rnl of water in a
flask. Shake the mixture at 30-minute intervals for 8 hours and
allow to stand for a further 16 hours without shaking. Filter,
wash the flask and the residue with small portions of water,
passing the washings through the filter until the filtrate
measures 100 rnl. Evaporate 50 rnl of this filtrate to dryness in
a tared dish on a water-bath and dry at 105° for 3 hours; the
residue weighs not less than 0.5 g.

Total ash (2.3.19). Not more than 0.5 percent, determined on
1.0 g by Method A.

Loss on drying (2.4.19). Not more than 12percent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Moisten 0.2 g, in fine powder, with 2 rnl of methanol,
add 5 rnl ofwater at about 60°, mix, add a further 75 rnl ofwater
at about 60°, shake for 30 minutes, cool, filter through a filter
paper, washing the flask with 20 rnl ofwater and add sufficient
water to the combined filtrate and washings to produce
1000.0 rnl. Transfer 10.0 rnl ofthe solution to a flask containing
1 rnl ofa 60 per cent w/v solution offerrie chloride hexahydrate
and 6 rnl of hydrochloric acid, heat in a water-bath under a
reflux condenser for 4 hours so that the water level is always
above that of the liquid in the flask, cool, transfer the solution
to a separating funnel, rinsing the flask successively with 4 rnl
of 1 M sodium hydroxide and 4 rnl of water and adding the
rinsings to the contents of the separating funnel. Extract with
three quantities, each of 20 rnl, of carbon tetrachloride and
wash the combined carbon tetrachloride layers with two
quantities, each of 100 rnl, of water, discarding the washings.
Dilute the organic phase to 100.0 rnl with carbon tetrachloride,
evaporate 20.0 rnl carefully to dryness on a water-bath and
dissolve the residue in 10.0 rnl of 1 M sodium hydroxide.
Immediately measure the absorbance of the resulting solution
at the maximum at about 440 urn and at about 500 urn (2.4.7)
Calculate the content of anhydrous barbaloin, taking 200 as
the specific absorbance at 500 urn. The result of the Assay is

. not valid unless the ratio of the absorbance at about 500 urn to
that at about 440 urn is not less than 1.9.

Storage. Store protected from light and moisture.

Labelling. The label states whether the material is Curacao
Aloes orCape Aloes.
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Mobile phase B
(per cent v/v)

2

2-99

99

B. a mixture of5 volumes ofbuffer solution prepared by
dissolving 7.7 g of ammonium acetate in 1000 ml of
water, adjust pH to 4.2 with glacial acetic acid and
95 volumes of methanol,

- a linear gradient programme using the conditions given
below,

- flow rate. 2 ml per minute,
- spectrophotometer set at 254 urn,
- injection volume. 1O~.

Time Mobile phase A
(min.) (per cent v/v)

0-15 98

15-35 98-1

35~ 1

Alprazolam

CJ7H13ClN4 Mol. Wt. 308.8

Alprazolam is 8-chloro-1-methyl-6-phenyl-4H-1,2,4
triazolo[4,3-a] [l,4]benzodiazepine.

Alprazolam contains not less than 98.0 per cent and not more
than 102.0 per cent ofCJ7H13ClN4, calculated on the dried basis.

Category. Anxiolytic.

Dose. 0.25 mg to 1mg daily.

Description. A white to off-white, crystalline powder.

Identification

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

B. Dissolve 10.0 mg in water and dilute to 500.0 ml with the
same solvent. Dilute 20.0 ml of this solution to 100.0 ml with
water. When examined in the range 210 urn to 360 urn (2.4.7),
the solution shows an absorption maximum at about 220 nm.

C. Melts at about 2250 (2.4.21).

Tests

Equilibrate the column for at least 30 minutes with the initial
eluent composition. For subsequent chromatographs
equilibrate the column for 10 minutes with the same eluent.
Adjust the sensitivity of the system so that the height of the
principal peak in the chromatogram of the reference solution
is not less than 50 per cent of the full scale of the recorder. The
retention time of the principal peak is about 10 minutes.

Inject the test solution and the reference solution. In the
chromatogram obtained with the test solution, the sum of
areas of all the secondary peaks is not more than the area of
the peak in the chromatogram obtained with the reference
solution (0.25 per cent). Ignore any peaks with an area less
than 0.2 times the area ofthe principal peak in the chromatogram
obtained with the reference solution (0.05 per cent).

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

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on·1.0 g by drying in an oven at 600 at a pressure not exceeding
0.7kPafor 16 hours.

-------,Related-substan~es,_J)eterrnine-by-liquid-chromatography-~~~~.,--~~~o-c-~~ ~=~ ~ ---
(2.4.14). Assai Determine by liquid chr()maiography (2.4.14)..

Test solution. Dissolve 0.1 g of the substance under Test solution. Weigh accurately about 25 mg and dissolve in
examination in 10 ml of dimethylfonnamide. sufficient acetonitrile to produce 100.0 ml. Dilute 10.0 ml of

this solution to 100.0 ml with acetonitrile.
Reference solution. Dilute 5 ml of the test solution to 100 ml
with dimethylfonnamide. Dilute 0.5 ml of this solution to 10ml Reference solution. A solution containing 0.0025 per cent w/v
with dimethyfonnamide. of alprazolam RS in acetonitrile.

Chrorl1atographic system Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with - a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 fllIl), porous silica particles 3 to 10 fllIl,
column temperature 40°, - mobile phase: a mixture of850 volumes of acetonitrile,
mobile phase: A. a mixture of 44 volumes of buffer 80 volumes of chlorofol711, 50 volumes of I-butanol,
solution prepared by dissolving 7.7 g of 20 volumes of water and 0.5 volume of glacial acetic
ammonium acetate in 1000 ml of water, adjust pH to 4.2 acid, .
with glacial acetic acid and 56 volumes of methanol, flow rate. 2 ml per minute,
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- spectrophotometer set at 254 nm,
- injection volume. 10~ or 20 ~.

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

Inject alternately the test solution and the reference solution.

Calculate the percentage content of C 17H 13CIN4.

Storage. Store protected from light.

Alprazolam Tablets
Alprazolam Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
alprazolam, C17H13CIN4.

Usual strengths. 0.25 mg; 0.5 mg; 1 mg.

Identification

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

Tests

Dissolution (2.5.2).

Apparatus No.1
Medium. 500 mI ofbuffer solution prepared by dissolving 0.8
gm of monobasic potassium phosphate and 0.2 gmofdibasic
potassium phosphate in 1000 mI of water; adjust the pH to 6.0
with orthophosphoric acid.
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and fJlter.

Determine by liquid chromatography (2.4.14).

Test solution. The fJltrate obtained as given above. Dilute the
fJltrate if necessary, with the dissolution medium.

Reference solution. A 0.005 per cent w/v solution of
alprazolam RS in methanol. Dilute the solution with the
dissolution medium to obtain a solution of about the same
concentration as the test solution.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 /illl),
mobile phase. a mixture of60 volumes ofbuffer solution,
35 volumes of acetonitrile and 5 volumes of
tetrahydrofuran,
flow rate. 1 mI per minute,
spectrophotometer set at 254 nm,
injection volume. 20 ~.

ALPRAZOLAM TABLETS

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 500 theoretical plates, and
the relative standard deviation for replicate injections is not
more than 3.0 per cent

Inject the reference solution and the test solution.

Calculate the content of C17H I3CIN4•

D. Not less than 80 per cent ofthe stated amount ofC17H13CIN4•

Uniformity of content. Comply with the test stated under
Tablets.

Determine by liquid chromatography (2.4.14).

Test solution. Transfer one tablet to a container, add 0.4 rnl of
water on to the tablet, allow the tablet to stand for 2 minutes
and swirl the container to disperse the tablet. Add sufficient
acetonitrile to produce a solution containing 0.0025 per cent
wIv of alprazolam. Shake to mix and centrifuge, ifnecessary.

Reference solution. A solution containing 0.0025 per cent w/v
of alprazolam RS in acetonitrile.

Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with
porous silica particles, 5 to 10 /illl in diameter,
mobile phase: a mixture of850 volumes ofacetonitrile,
80 volumes of chlorofonn, 50 volumes of I-butanol, 20
volumes ofwater and 0.5 volume ofglacial acetic acid.
flow rate. 2 mI per minute,
spectrophotometer set at 254 nm,
injection volume. 10~ or 20 ~.

Calculate the content of C17H I3CIN4 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Place 5 tablets in a flask, add 2 mI of water and
swirl to disperse the tablets. Add sufficient acetonitrile to
produce 25.0 mI. Shake for 10 to 15 minutes and centrifuge if
necessary. Dilute a portion of the clear solution with
acetonitrile to produce a solution containing 0.0025 per cent
w/v of alprazolam.

Reference solution. A 0.0025 per cent w/v solution of
alprazolam RS in acetonitrile.

Chromatographic system as described· under Uniformity of
content.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not
more than 1.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of C17H I3CIN4 in the tablets.

Storage. Store protected from light.
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ALUMINIUM ACETATE EAR DROPS

Aluminium Acetate Ear Drops
Aluminium Acetate Otic Drops; Aluminium Acetate
Solution; Burow's Solution.

Aluminium Sulphate 255 g

Calcium Carbonate 100 g

Tartaric Acid 45 g

GlacialAcetic Acid 82.5 ml

Purified Water sufficient to produce 1000 ml

Dissolve the Aluminium Sulphate in 600 ml ofPurified Water,
add GlacialAcetic Acid followed by CalciumCarbonate mixed
with the remainder of the Purified Water and allow to stand for
not less than 24 hours in a cool place, stirring occasionally.
Filter, add the Tartaric Acid to the fJltrate and mix.

Aluminium Acetate Ear Drops contain not less than 1.7 per
cent w/v and not more than 1.9 per cent w/v of aluminium, Al.

Description. A clear solution.

Tests

Weight permI (2..4.29). 1.06 g to 1.08 g.

Other tests. Comply with the tests stated under Ear Drops.

Assay. Dilute 10.0 ml to 100.0 ml with water. To 10.0 ml of the
resulting solution add 40.0 ml of 0.05 M disodium edetate,
90 ml of water and 0.15 ml of methyl red solution. Neutralise
by the addition of 1 M sodium hydroxide dropwise and warm
on a water-bath for 30 minutes. Cool, add 1 ml of 2 M nitric
acid and 5 g of hexamine and titrate with 0.05 M lead nitrate
using 0.5 ml of xylenol orange solution as indicator.

1 ml of 0.05 M disodium edetate is equivalent to 0.001349 g
ofAl.

Storage. Store protected from light, in well-filled containers.

Aluminium Hydroxide Gel
AluminiumHydroxide Suspension;AluminiumHydroxide
Mixture

Aluminium Hydroxide Gel is an aqueous suspension of
hydrated aluminium oxide together with varying quantities of
basic aluminium carbonate and bicarbonate. It may contain
Glycerin, Sorbitol, Sucrose or Saccharin as sweetening agents
and Peppermint Oil or other suitable flavours. It may also
contain suitable antimicrobial agents.

Aluminium Hydroxide Gel contains not less than 3.5 per cent
and not more than 4.4 per cent w/w ofAl20 3•

Category. Antacid.

IP2010

Dose. 7.5 to 15 ml.

Description. A white, viscous suspension, translucent in thin
layers; small amounts ofclear liquidmayseparate on standing.

Identification

A solution in dilute hydrochloric acid gives the reactions of
aluminium salts (2.3.1).

Tests

pH (2.4.24).5.5 to 8.0.

Arsenic (2.3.10). Dissolve 10.0 g in 18 ml of brominated
hydrochloric acid, add 42 ml of water and remove the excess
bromine with a few drops of stannous chloride solution AsT.
The resulting solution complies with the limit test for arsenic
(1 ppm).

Heavy metals (2.3.13). Dissolve 5.0 g in 10 ml of dilute
hydrochloric acid, filter if necessary, and dilute to 25 ml with
water. The resulting solution complies with the limit test for
heavy metals, Method A (10 ppm).

Chlorides (2.3.12). Dissolve 0.5 g in5 mlofdilute nitric acid,
boil, cool, dilute to 100 ml with water and fJlter. 20 ml of the
fJltrate complies with the limit test for chlorides (0.25 per cent).

Sulphates (2.3.17). Dissolve 1.0 g in 5 ml ofdilute hydrochloric
acid with the aid ofheat. Cool and dilute to 100 ml with water.
Mix well and fJlter, ifnecessary. To 5 ml of the filtrate add 2 ml
of dilute hydrochloric acid; the solution complies with the
limit test for sulphates (0.3 per cent).

Neutralising capacity. Disperse 5.0 g in 100 ml of water, heat
to 37°, add 100.0 ml of 0.1 M hydrochloric acid previously
heated to 37°and stir continuously, maintaining the
temperature at 37°; the pH of the solution, at 37°, after 10,15
and 20 minutes, is not less than 1.8, 2.3 and 3.0 respectively
and at no time is more than 4.5. Add 10.0 m1 of 0.5 M
hydrochloric acid previously heated to 37°, stir continuously
foi 1 hbur maintainil1gthe~temperature at 37° and titrate wi.7,thr. --
0.1 M sodium hydroxide to pH 3.5.

Not more than 50.0 ml of0.1 M sodium hydroxide is required.

Microbial contamination (2.2.9). Total viable aerobic count,
not more than 100micro-organisms per ml, detemlined by plate
count. 1 ml is free from Escherichia coli.

Assay. Weigh accurately about5.0g and dissolve in 3 ml of
hydrochloric acid by warming on a water-bath; cool to below
20° and dilute to 100.0 ml with water. To 20.0 ml ofthis solution,
add 40.0 ml of 0.05 M disodium edetate, 80 ml of water, and
0.15 ml of methyl red solution and neutralise by the dropwise
addition of 1 M sodium hydroxide. Warm on a water-bath for
30 minutes, add 3 g of hexamine and titrate with 0.05M lead
nitrate using 0.5 ml of xylenol orange solution as indicator.
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1m1 of0.05 M disodium edetate is equivalent to 0.002549 g of
Al20 3•

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

Dried Aluminium Hydroxide Gel
DriedAluminium Hydroxide; HydratedAluminium Oxide

Dried Aluminium Hydroxide Gel consists largely of hydrated
aluminium oxide together with varying quantities of basic
aluminium carbonate and bicarbonate.

Dried Aluminium Hydroxide Gel contains not less than
47.0 per cent and not more than 60.0 per cent ofAl20 3•

Dose. 500 mg to Ig.

Description. A white, light, amorphous powder containing
some aggregates; odourless; tasteless.

Identification

A solution in dilute hydrochloric acid gives the reactions of
aluminium salts (2.3.1).

Tests

pH (2.4.24). Not more than 10.0, determined in a 4.0 per cent
w/v suspension in carbon dioxide-free water.

Arsenic (2.3.10). Dissolve 2 g in 18 ml of brominated
hydrochloric acid, add 42 m1 of water and remove the excess
of bromine with a few drops of stannous chloride solution
AsT. The resulting solution complies with the limit test for
arsenic (5 ppm).

Heavy metals (2.3.13). Dissolve 0.33 g in 10 m1 of dilute
hydrochloric acid with the aid of heat, fIlter if necessary, and
dilute to 25 m1 with water. The resulting solution complies
with the limit test for heavy metals Method A (60 ppm).

Chlorides (2.3.12). Dissolve 0.1 gin 10 m1 ofdilute nitric acid,
boil, cool, dilute to 100 m1 with water arid fIlter. 20 m1 of the
fIltrate complies with the limit test for chlorides (1.25 per cent).

Sulphates (2.3.17). Dissolve 0.5 gin 5 m1 ofdilute hydrochloric
acid, boil, cool, dilute to 200 m1 with water and fIlter. 5 m1 of
the fIltrate complies with the limit test for sulphates (1.2 per
cent).

Neutralising capacity. Pass a sufficient quantity, triturated if
necessary, through a sieve of nominal mesh. aperture of
150 /illl. Weigh accurately 0.5 g of the sifted material and add
to 200.0 m1 of 0.05 M hydrochloric acid previously heated to
37° and stir continuously, maintaining the temperature at 37°;
the pH of the solution, at 37°, after 10,15 and 20 minutes, is
not less than 1.8, 2.3 and 3.0 respectively and at no time is
more than 4.5. Add 10.0 ml of 0.5 M hydrochloric acid

ALUMINIUM MAGNESIUM SILICATE

previously heated to 37°, stir continuously for 1 hour
maintaining the temperature at 37° and titrate with 0.1 M sodium
hydroxide to pH 3.5.

Not more than 35.0 m1 of 0.1 M sodium hydroxide is required
and the pH of the solution at 37° at no time is more than 4.5.

Microbial contamination (2.2.9). 1 g is free from Escherichia
coli.

Assay. Weigh accurately about 0.4 g and dissolve in a mixture
of 3 ml of hydrochloric acid and 3 ml of water by warming on
a water-bath, cool to below 20° and dilute to 100.0 ml with
}Vater. To 20.0 ml of this solution, add 40.0 m1 of 0.05 M
disodium edetate, 80 ml of water, and 0.15 m1 of methyl red
solution and neutralise by the dropwise addition of1M sodium
hydroxide. Warm on a water-bath for 30 minutes, add 3 g of
hexamine and titrate with 0.05 M lead nitrate using 0.5 m1 of
xylenol orange solution as indicator.

1ml of0.05 M disodium edetate is equivalent to 0.002549 g of
Al20 3•

Storage. Store protected from moisture.

Aluminium Magnesium Silicate

Al2MgOgSi2 Mol. Wt. 262.4

Aluminium Magnesium Silicate is mixture of particles with
colloidal particle size of montmorillonite and saponite, free
from grit and non-swellable ore.

Aluminium Magnesium Silicate contains not less than 95.0
per cent and not more than 105.0 per cent each of the stated
amount of aluminium, AI and magnesium, Mg, calculated on
the dried basis.

Category. Pharmaceutical aid.

Description. A almost white powder, granules or plates.

Identification

A. Fuse 1 g with 2 g of anhydrous sodiumcarbonate. Warm
the residue with water and fIlter. Acidify the fIltrate with
hydrochloric acid and evaporate to dryness on a water bath.
About 0.25 g of the residue gives the reaction of silicates
(2.3.1).

B. Dissolve the remainder of the residue obtained in
identification testAin a mixture of5 m1 ofdilute hydrochloric
acid and 10 m1 of water. Filter and add ammonium chloride
buffersolutionpH 10. A white, gelatinous precipitate is formed.
Centrifuge and keep the supernatant for identification C.
Dissolve the remaining precipitate in dilute hydrochloric acid;
gives the reaction of aluminium (2.3.1).
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Labelling. The label states the content of aluminium and
magnesium.

Loss on drying (2.4.19). Not more than 8.0 per cent, detennined
on 1.0 g by drying in an oven at 105°.

Microbial contamination (2.2.9). Total viable aerobic count is
not more than 103 micro-organisms per gram, determined by
plate count. It complies with the test for Escherichia coli.

Assay. For Aluminium-Determine by atomic absorption
spectrophotometry (2.4.2), measuring at 309 nm using a
oxidising acetylene-nitrous oxide flame and aluminium hollow
cathode lamp.

Test solution. Mix 0.2 g with 1.0 g of lithium metaborate in a
platinum crucible. Heat slowly at first and ignite at 1000 to
1200° for 15 minutes, cool, then place the crucible in a 100-ml
beaker containing 25 ml of dilute nitric acid and add an
additional 50 ml of dilute nitric acid, filling and submerging
the crucible. Place a polytetrafluoroethylene-coated magnetic
stirring bar in the crucible and stir gently with a magnetic
stirrer until dissolution is complete. Pour the contents into a
250-ml beaker and remove the crucible. Warm the solution and
transfer through a rapid-flow filter paper into a 250-ml
volumetric flask, wash the filter and beaker with water and
dilute to 250.0 ml with water (solutionA). To 20.0 ml ofsolution
A, add 20 ml of a 1.0 per cent w/v solution ofsodium chloride
and dilute to 100.0 ml with water.

Reference solution. Dissolve, with gentle heating, 1.0 g of
aluminium in a mixture of 10 ml of hydrochloric acid and 10
ml of water, cool. Dilute to 1000.0 ml with water (1 mg of
aluminiumpermillilitre). Into 3 identical volumetric flasks, each
containing 0.2 g of sodium chloride, introduce 2.0 ml, 5.0 ml
and 10.0 ml of this solution respectively, and dilute to 100.0 ml
with water.

C. The supernatant liquid obtained after centrifugation in
identification test B gives the reaction of magnesium (2.3.1).

Tests

pH (2.4.24). 9.0 to 10.0, detenninedina5.0percentw/v solution
in carbon dioxide-free water.

Arsenic (2.3.10). Dissolve 16.6 g of the substance under
examination in 100 ml ofdilute hydrochloric acid in a 250-ml
beaker. Mix, cover with a watch glass and boil gently, with
occasional stirring, for 15 minutes, allow the insoluble matter
to settle and decant the supernatant liquid through a rapid
flow fIlter paper into a 250-ml volumetric flask, retaining as
much sediment as possible in the beaker. To the residue in the
beaker, add 25 ml of hot diiute hydrochloric acid, stir, heat to
boiling, allow the insoluble matter to settle and decant the
supernatant liquid through the filter into the volumetric flask.
Repeat the extraction with 4 additional quantities, each of
25 ml, of hot dilute hydrochloric acid, decanting each
supernatant liquid through the filter into the volumetric flask.
At the last extraction, transfer as much of the insoluble matter
as possible onto the fIlter. Allow the combined filtrates to cool
to room temperature and dilute to 250.0 ml with dilute
hydrochloric acid. Dilute 5.0 ml of this solution to 25.0 ml
with dilute hydrochloric acid. The resulting solution complies
with the limit test for arsenic (3 ppm).

Lead. Not more than 15 ppm, determine by atomic absorption
spectrophotometry (2.4.2), measuring at 217 nm using a
oxidising air-acetylene flame.

Reference solution. Prepare the reference solution using lead
standard solution AAS (10 ppm Pb), diluted if necessary
with water.

Test solution. Dissolve 109 ofthe substance under examination
in 100 ml of dilute hydrochloric acid in a 250-ml beaker. Mix,
cover with a watch glass and boil for 15 minutes, cool to room For Magnesium-Determine by atomic absorption
temperature, allow the insoluble matter to settle. Decant the spectrophotometry (2.4.2), measuring at 285 nm using a
supernatant liquid through a rapid-flow filter paper into a 400 reducing air acetylene flame and magnesium hollow-cathode
ml beaker. To the insoluble matter in the 250-ml beaker, add 25 lamp.
ml of hot water. Stir, allow the insoluble matter to settle and . . .

----~,..----:-.,.....,-----:-=----.-;-.-..-.~fi ·t.-fiil·-.-'-tf:i~-O-O::::;:t-Test-solution-.-1>ilute.,..2-S.0,..ml,..of-solution-A,..pmpared,..m,..the;----decant the supernatant liqUId ulloug U!e ter mto e,+ Hil • • • .•

b ak R th "th2 dditi al titi h assay for alunumum, to 50.0 ml WIth water. To 5.0 ml of this
e
f

25
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ml' ePfeat e edxtrac~on WI h.

a
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n
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t
etsli,.ea~d solution add 20.0 ml of lanthanum nitrate solution and dilute

o 0 water, ecantmg eac time e superna an qUi 0 0 ml .th
through the fIlter into the 400-ml beaker. Wash the fIlter with to 10. WI water.

25 ml ofhot water, collecting this fIltrate in the 400-ml beaker. Reference solution. Place 1.0 g of magnesium in a 250-ml
Concentrate the combined fIltrates to about 20 ml by gently beaker containing 20 ml of water and carefully add 20 ml of
boiling. If a precipitate appears, add about 0.1 ml of nitric hydrochloric acid, warming ifnecessary to dissolve. Transfer
acid, heat to boiling and allow to cool to room temperature. the solution to a volumetric flask and dilute to 1000.0 ml with
Filter the concentrated extracts through a rapid-flow fIlter paper ~l"li~~(inigoj'ni~l5llesium per millilitre5: bllute 5:6 mIofWs
into a 50-ml volumetric flask. Transfer the remaining contents solution to 250.0 ml with water. Into 4 identical volumetric
of the 400-ml beaker through the filter paper and into the flask flasks, introduce 5.0 ml, 10.0 ml, 15.0 ml and 20.0 ml of the
with water. Dilute this solution to 50.0 ml with water. solution respectively. To each flask add 20.0 ml of lanthanum

nitrate solution and dilute to 100.0 ml with water.
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Amantadine Hydrochloride

, Hel

CIOH17N,HCI Mol. Wt. 187.7

Amantadine Hydrochloride is tricyclo[3.3.1.1 3•7]dec-l
ylamine hydrochloride.

Amantadine Hydrochloride contains not less then 98.5 per
cent and not more than 101.0 per cent ofC IOH17N,HCl, calculated
on the anhydrous basis.

Category. Antiviral; antiparkinsonian.

Dose. 100 mg daily, increased if necessary to 200 mg daily, in
two divided doses.

Description. A white or almost white, crystalline powder;
sublimes when heated.

Identification

Test A may be omitted iftests Band C are carried out. Test B
may be omitted if tests A and C are carried out.

A. Dissolve 0.1 gin 5 ml of water, add 0.5 ml of 5 M sodium
hydroxide, extract with 5 ml of dichloromethane, filter the
dichloromethane layer through anhydrous sodium sulphate
with 2 ml ofdichloromethane and evaporate the solution to
dryness. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with .that obtained with amantadine
hydrochloride RS treated in the same manner or with the
reference spectrum of amantadine.

B. Dissolve 0.2 g in 1 ml of 0.1 M hydrochloric acid and add
1 ml of a 50 per cent w/v solution of sodium nitrite; a white
precipitate is produced.

C. 1 ml of a 10 per cent w/v solution in carbon dioxide-free
water gives reaction A of chlorides (2.3.1).

Tests

Appearance ofsolution. A 10.0 per cent w/v solution in carbon
dioxide-free water is clear (2.4.1) and not more intensely
coloured than reference solution YS7 (2.4; 1).

pH (2.4.24). 3.0 to 5.5, determined in a 20.0 per cent w/v solution.

Heavy metals (2.3.13). A solution prepared by dissolving 1.0 g
in 1 ml of dilute acetic acid and sufficient water to produce
25 ml complies with the limit test for heavy metals, Method A
(20 ppm).

Related substances. Determine by gas chromatography
(2.4.13).

AMANATADINE CAPSULES

Test solution. Dissolve 0.1 g of the substance under
examination in 2 ml of water, add 2 ml of a 20 per cent w/v
solution of sodium hydroxide and 2 ml of chloroform and
shake for 10 minutes. Separate the chloroform layer, dry over
anhydrous sodium sulphate and filter.

Chromatographic system
- a glass column 1.8 m x 2 rom, packed with material

prepared in the following manner. Mix 19.5 g ofsilanised
diatomaceous support (such as Chromosorb G/AWI
DMCS) with 60 ml of a 0.33 per cent w/v solution of
potassium hydroxide in methanol and evaporate the
solvent under reduced pressure while slowly rotating
the mixture. Dissolve over a 5-hour period 0.4 g of low
vapour pressure hydrocarbons (type L) (such as
Apiezon L) in 60 ml of toluene, add this solution to the
prepared silanised diatomaceous support and evaporate
the solvent under reduced pressure while slowly rotating
the mixture,

- temperature:
column. Allow the temperature to increase from 1000 to
2000 at a constant rate of 60 per minute,
inlet port. 2200

,

detector. 300 0
,

- flow rate. 30 ml per minute of the carrier gas.

Inject Ill! or other suitable volume of the test solution. Record
the chromatogram for at least 2.5 times the retention time of
the principal peak.

The area of any secondary peak is not greater than 0.3 per
cent and the sum of the areas of any secondary peaks is not
greater than I per cent by normalisation.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 2.0 g.

Assay. Weigh accurately about 0.15 g, dissolve in a mixture of
5.0 ml of 0.01 M hydrochloric acid and 50 ml of ethanol
(95 per cent) and titrate with 0.1 M sodium hydroxide
determining the end-point potentiometrically (2.4.25). Record
the volume used between the two inflections.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.01877 g of
C IOH17N,HCI.

Amantadine Capsules
Amantadine Hydrochloride Capsules

Amantadine Capsules contain not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
amantadine hydrochloride, C IOH17N,HCl.

Usual strength. 100 mg.
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hydrochloride RS Or with the reference spectrumof ambroxol
hydrochloride.

B. Dissolve 25 mg in 2.5 ml of water, add 1.0 ml of dilute
ammonia and allow to stand for 5 minutes. Acidify the aqueous
layer with dilute nitric acid and fIlter. The fIltrate gives reaction
A of chlorides (2.3.1).

Tests

pH (2.4.24). 4.5 to 6.0, determined in a 1.0 per cent w/v solution
in carbon dioxide-free water.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 50 mg of the substance under
examination in water and dilute to 50 ml with the same solvent.

Br

Category. Mucolytic.

Description. A white or yellowish crystalline powder.

A.Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ambroxol

Identification

CI3HlSBr2N20,HCl Mol. Wt. 414.6

Ambroxol hydrochloride is trans-4-[(2-amino-3,5
dibromobenzyl)amino]cyclohexanol hydrochloride.

Ambroxol Hydrochloride contains not less than 99.0 per cent
and not more than 101.0 per cent of C13HlSBr2N20,HCI,
calculated on the dried basis.

Ambroxol Hydrochloride

Tests

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrmTI with that obtained with amantadine
hydrochloride RS treated in the same manner or with the
reference spectrum of amantadine.

B. Dissolve 0.2 g in 1 ml pf 0.1 M hydrochloric acid and add
1 ml.of a 50 per cent w/v solution of sodium nitrite; a white
precipitate is produced.

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents of
20 capsules containing about 0.12 g of Amantadine
Hydrochloride and warm in a mixture of 30 ml of anhydrous
glacial acetic acid and 10 ml of mercuric acetate solution.
Titrate with 0.1 M perchloric acid, using crystal violet
solution as indicator. Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.01877 g of
ClOH17N,HCl.

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

Identification
Dissolve the contents of capsules containing about 0.1· g of
Amantadine Hydfbchloride in 5 ml otwater, add 0.5 mJ. of5M
sodium hydroxide, extract with 5 ml ofdichloromethane, fIlter
the dichloromethane layer through anhydrous sodium
sulphate with 2 ml of dichloromethane and evaporate the
solution to dryness. The residue complies with the following
test.

Reference solution (a). Dissolve 5 mg of ambroxol
hydrochloride RS in 250 ml ofwater. Dilute 5 ml ofthe solution
to 100 ml with the mobile phase.

Reference solution (b). Dissolve 5 mg of the substance under
examination in 0.2 ml ofmethanol and add 0.04 ml ofa mixture
of 1 volume offormaldehyde solution and 99 volumes ofwater.
Heat at 60°for 5 minutes. Evaporate to dryness under a current
ofnitrogen. Dissolve the residue in 5 ml of water and dilute to
20 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with

octadecylsilane bonded to porous silica (5 /lffi),
- mobile phase: a .mixture ofequal volurries ofacetonitrile

and a buffer solution prepared by dissolving 1.32 g of
ammonium phosphate in 900 ml of water, adjusting the
pH to 7.0 with phosphoric acid and diluting to 1000 ml

OH with water,r1 ~ - flow rate. 1 ml per minute,
Br ~ - spectrophotometer set at 248 nm,---- ----- \X:~-------~ HCI Inj~ct~;;:::::~::;~::.~The-testJs-nQLYa1id-Un1~S-s th.e _

resolution between the secondary peak (trans-4-(6,8-dibromo
1,4-dihydroquinazolin-3(2H)-yl)cyclohexanol) and the
ambroxol peak is at least 4.0.

Inject the test solution and reference solution (a). Continue
the chromatography for 3 times the retention time of the
principal peak in the chromatogram obtained with the test
solution. The area of any secondary peak in the chromatogram
obtained with the test solution is not more than 5 times the
area of the principal peak in the chromatogram obtained with
reference solution (a) (0.5 per cent). The sum ofthe areas of all
the secondary peaks is not more than 10 times the area of the
principal peak in the chromatogram obtained with reference
solution (a) (1.0 per cent). Ignore any peak with an area 0.1
times the area of the principal peak in the chromatogram
obtained with reference solution (a) (0.01 per cent).
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Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Snlphatedash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.3 gin 70 ml of ethanol. Titrate with 0.1 M
sodium hydroxide, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.04146 g of
C13HlSBr2N20, HCl.

Storage. Store protected from light.

Amikadn

Reference solution (b). A mixture of equal volumes of the test
solution and reference solution (a).

Apply to the plate 3 III of each solution. After development,.
allow the plate to dry in air, heat it at 110° for 15 minutes and
immediately spray it with a 1 per cent w/v solution ofninhydrin
in a mixture of 100 volumes of I-butanol and 1 volume of
pyridine. The principal pink-coloured spot in the
chromatogram obtained with the test solution corresponds to
those in the chromatograms obtained with reference solutions
(a) and (b).

B. To 1 ml of a 1 per cent w/v solution add 1 ml of2 M sodium
hydroxide, mix and add 2 ml of a 1 per cent w/v solution of
cobalt nitrate; a violet colour is produced.

C. To a solution of50 mg in 5 ml ofwateradd 4 ml ofa 0.035 per
cent w/v solution of anthrone in sulphuric acid; a bluish
violet colour is produced.

OH

, xH2S04
(x = 1.8; 2)

Mol. Wt.762.1
Mol. Wt. 781.8

OH

C22~3N5013,1.8H2S04

C22~3N5013,2H2S04

Arnikacin Sulphate is (S)-O-3-amino-3-deoxy-a.-o
glucopyranosyl-(1--76)-O-[6-amino-6-deoxy-a.-o-

Amikadn Sulphate

Tests

pH (2.4.24).9.5 to 11.5; determined in a 1.0percent w/v solution
in carbon dioxide-free water.

Specificoptical rotation (2.4.22). +97 ° to +105°, determined in
a 2.0 per cent w/v solution.

Sulphated ash (2.3.18). Not more than 1.0 per cent, the charred
residue being moistened with 2 ml of nitric acid and 5 drops
of sulphuric acid.

Water (2.3.43). Not more than 8.5 per cent, determined on 0.2 g.

Assay. Determine by the microbiological assay of antibiotics,
Method B (2.2.10), and express the result in /lg ofArnikacin,
C22~3N5013,per mg.

Mol. Wt. 585.6

Arnikacin is (S)-O-3-amino-3-deoxy-a.-o-glucopyranosyl
(1--7 6)-O-[6-amino-6-deoxy-a.-o-glucopyranosyl(l--7 4)]- NJ_ .
(4-amino-2-hydroxy-l-oxobutyl)-2-deoxy-o-streptamine.

Arnikacin contains not less than 900 /lg of C22~3N5013per
mg, calculated on the anhydrous basis.

Category. Antibacterial.

Dose. By intramuscular or slow intravenous injection or by
infusion, upto 1.5 g daily, in two divided doses.

Description. A white crystalline powder; almost odourless.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase.A mixture of60 volumes ofmethanol, 30 volumes
of strong ammonia solution and 25 volumes of chloroform.

Test solution. A 0.6 per cent w/v solution of the substance
under examination.

Reference solution (a). A 0.6 per cent w/v solution of
amikacin RS.

HO

o
o HN~NH2

OH Q OH
r--O HO- .

\o NH2

r---O
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glucopyranosyl(1~4)]-N1-(4-amino-2-hydroxy-1-oxobutyl)
2-deoxY-D-streptamine sulphate (1:2 or 1:1.8)(salt).

.Amikacin Sulphate having a molar ratio ofAmikacin to H2S04

of 1:2 contains the equivalent of not less than 674 Ilg and not
more than 786 Ilg of C22~3N5013per mg, calculated on the
dried basis. Amikacin Sulphate having a molar ratio ofAmikacin
to H2S04 of 1:1.8 contains the equivalent of not less than
6911lg and not more than 806 Ilg of C22~3N5013 per mg,
calculated on the dried basis.

Category. Antibacterial.

Dose. By intramuscular or slow intravenous injection or by
infusion, upto 1.5 g daily, in two divided doses.

Description. A white to yellowish-white crystalline powder;
almost odourless.

Sulphated ash (2.3.18). Not more than 1.0per cent, the charred
residue being moistened with 2 rn1 of nitric acid and 5 drops
of sulphuric acid.

Loss on drying (2.4.19). Notmore than 13.0per cent, determined
on 0.1 g by drying in an oven over phosphorus pentoxide at
110° at a pressure not exceeding 0.7 kPa for 3 hours.

Assay. Determine by the microbiological assay of antibiotics,
Method B (2.2.10), and express the result in Ilg of amikacin,
C22~3N5013,per mg.

Labelling. The label states (1) whether the molar ratio of
amikacin to H2S04 of the contents is 1:2 or 1:1.8; (2) whether
the material is intended for use in the manufacture ofparenteral
preparations.

Amikacin Injection
Amikacin Sulphate Injection

Amikacin Injection is a sterile solution ofAmikacin Sulphate
in Water for Injections or ofAmikacin in Water for Injections
prepared with the aid of Sulphuric Acid.

Amikacin Injection contains not less than 90.0 per cent and
not more than 120.0 per cent of the stated amount of amikacin,

C22~3N5013'

Usual strengths. The equivalent of 100 mg or 500 mg of
amilcacin in 2 ml.

Identification

Tests

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of60 volumes ofmethanol, 30 volumes
of strong ammonia solution and 25 volumes of chloroform.

Test solution. A 0.6 per cent w/v solution of the substance
under examination.

Identification

pH (2.4.24). 2.0 to 4.0 (1:2 salt), or 6.0 to 7.3 (1:1.8 salt),
determined in a 1.0 per cent w/v solution in carbon dioxide
free water.

Specific optical rotation (2.4.22). +76.0° to +84.0°, determined
in a 2.0 per cent w/v solution.

Reference solution (a). A 0.6 per cent w/v solution of
amikacin RS.

Reference solution (b). A mixture of equal volumes of the test
solution and reference solution (a).

Apply to the plate 3 !Jl of each solution. After development,
allow the plate to dry in air, heat it at 110° for 15 minutes and Dilute the injection to obtain a solution containing 6 mg of
immediately spray it with a 1 per cent w/v solution ofninhydrin amikacin per rn1 (test solution). The test solution complies
in a mixture of 100 volumes of I-butanol and 1 volume of .with the following tests.

pyridine. The principal pink-coloured spot in the A. Determine by thin-layer chromatography (2.4.17), coating
chromatogram obtained with the test solution corresponds to the plate with silica gel G.
those in the chromatograms obtained with reference solutions

-----'(rryand-(b). ---,~ Mobile-phase.. A mjxtUIe_oL6D_v.olume.LQfJlJJ~.t1l(lnol,_,__.
30 volumes of strong ammonia solution and 25 volumes of

B. To 1 rn1 of a 1 per cent w/v solution add 1 rn1 of 2 M sodium chloroform.
hydroxide, mix and add 2 rn1 of a 1 per cent w/v solution of
cobalt nitrate; a violet colour is produced. Reference solution (a). A 0.6 per cent w/v solution of

amikacin RS.
C. To a solution of50 mg in 5 ml ofwater add 4 ml ofa 0.035 per
cent w/v solution of anthrone in sulphuric acid; a bluish- Reference solution (b). A mixture of equal volumes ofthe test
violet colour is produced. solution and reference solution (a).

Apply to the plate 3 !Jl of each solution. After development,
allow the plate to dry in air, heat it at 110° for 15 minutes and
immediately spray it with a 1 per cent w/v solution ofninhydrin
in a mixture of 100 volumes of I-butanol and 1 volume of
pyridine. The principal pink-coloured spot in the
chromatogram obtained with the test solution corresponds to
those in the chromatograms obtained with reference solutions
(a) and (b).
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B. To 1.5 ml of the test solution add 1 ml of 2 M sodium
hydroxide, mix and add 2 ml of a 1 per cent w/v solution of
cobalt nitrate; a violet colour is produced.

C. To 1.5 ml of the test solution add 3.5 ml ofwatermix and add
4 ml of a 0.035 per cent w/v solution of anthrone in sulphuric
acid; a bluish-violet colour is produced.

Tests

pH (204.24). 3.5 to 5.5.

Bacterial Endotoxins (2.2.3). Not more than 0.33 Endotoxin
unit per mg of amikacin.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Dilute the injection to obtain a solution containing
1 mg of amikacin per ml. Determine by the microbiological
assay of antibiotics, Method B, (2.2.10) and express the result
in mg ofamikacin, C22H!3Ns0 13 per ml.

Labelling. The label states the quantity ofAmikacin Sulphate
contained in the sealed container in tenns of the equivalent
amount of amikacin.

Amiloride HydrocWoride

Mol. Wt. 302.1

Amiloride Hydrochloride is N-amidino-3,5-diamino-6
chloropyrazine-2-carboxarnide hydrochloride dihydrate.

Amiloride Hydrochloride contains not less than 98.0 per cent
and not more than 101.0 per cent ofC6HgCIN70,HC1, calculated
on the anhydrous basis.

Category. Diuretic.

Dose. Initially, 5 to 10 mg daily; maximum 20 mg daily.

Description. A pale yellow to greenish-yellowpowder.

Identification

Test A may be omitted iftests B, C and D are carried out. Tests
Band C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrphotometry (2,4;6).
Compare the spectrum with that obtained with amiloride
hydrochloride RS or with the reference spectrum ofarniloride
hydrochloride.

AMn...oRIDE HYDROCHLORIDE

B. Determine by thin-layer chromatography (204.17), coating
the plate with a suitable silica gel.

Mobile phase. A freshly prepared mixture of 88 volumes of
dioxan, 6 volumes of dilute amnionia solution and 6 volumes
ofwater.

Test solution. Dissolve 0.2 g of the substance under
examination in sufficient methanol to produce 50 ml.

Reference solution. A 004 per cent w/v solution of amiloride
hydrochloride RS in methanol.

Apply to the plate 5 III of each solution. Allow the mobile
phase to rise 12 em. DIy the plate in a current of warm air and
examine in ultraviolet light at 365 urn. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference solution.

C. Dissolve 10 mg in 10 ml of water and add 10 ml of a 20 per
cent w/v solution ofcetrimide, 0.25 ml of2 M sodium hydroxide
and 1 ml of bromine water; a greenish-yellow colour is
produced. Add 2 ml of 2 M hydrochloric acid; the solution
becomes deep yellow and exhibits a blue fluorescence in
ultraviolet light at 365 urn.

D. A 5 per cent w/v solution. gives the reactions of chlorides
(2.3.1).

Tests

Free acid. Dissolve l.0 gin WO ml ofa mixture ofequal volumes
of methanol and water and titrate with 0.1 M sodium
hydroxide determining the end-point potentiometrically
(204.25); not more than 0.3 ml is required.

Related substances. Detennine by liquid chromatography
(2.4.14).

Solvent mixture; A mixture of 1 volume of acetonitrile and 3
volumes of water.

Test solution (aY Dissolve 0.2 g of the substance under
examination in 100 ml ofsolvent mixture.

Test solution (b). Dilute 1 mloftest solution (a) to 100ml with
the same solvent mixture.

Test solution (c). Dilute 10 ml of test solution {bY to 100 ml
with the same solvent mixture.

Reference solution. A 0.001 per cent w/v solution of methyl
3,5-diamino- 6-chloropyrazine-2-carboxylate RS in the same
solvent mixture.

Chromatographic system
a stainless steel column 25 em x 4.6 mm, packed with
octadecylsilalle· chemically bonded to porous silica or
ceramic microparticles (5 f.IIll) (such as Nucleosil CI8),

- mobile phase: a mixture of 745 volumes of water,
250 volumes of acetonitrile and 5 volumes of
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Powder one tablet and transfer to a 100-ml volumetric flask,
add 60 m1 of 0.) M hydrochloric acid, and shake by
mechanical means for 30 minutes. Dilute with 0.1 M

Identification

A. Extract a quantity of the powdered' tablets co~taining
0.5 mg of anhydrous arniloride hydrochlonde with 100 ml of
0.1 M hydrochloric acid and fIlter: When examined in the
ninge230 om to 380 om (2.4.7), the solution shows absorption
maxima at about 285 nm and at about 363 om.

B. Carry out the method described under Related substances
using the following solutions.

Test solution. Shake a quantity of the powdered tablets
containing 10 mg of anhydrous amiloride hydrochloride with
10 ml of methanol and centrifuge.

Reference solution. A 0.1 per cent w/v solution of amiloride
hydrochloride RS in methanol.

The principal spot in the chromatogram obtained with the test
solution corresponds to that in the chrOlnatogram obtained
with the reference solution.

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), using a precoated silica gel plate (such as Merck
silica gel 60 plates).

Mobile phase. A freshly prepared mixture of 90 volumes of
dioxan and 12 volumes of 3 M ammonia.

Test solution. Shake a quantity of the powdered tablets
containing 17.5 mg of anhydrous arniloride hydrochloride with
5 inI of methanol and centrifuge.

Reference solution (a). AO.002 per cent w/v solution ofmethyl
3,5-diamino-6-chloropyrazine-2-carboxylate RS in
methanol.

Reference solution (b). A 0.0008 per cent w/v solution ofmethyl
3,5-diamino-6-chloropyrazine-2- carboxylate RS in
methanol.

Amiloride HydrocWoride Tablets

Amiloride Tablets

tetramethylammoniumhydroxide solution(10 per cent),
. the pH ofthe mixture being adjusted to 7.0 with a mixture
. of! volume ofJ!.hosphqric;acid and 9 volumes ofwater,

flow rate. 1 ml per minute, '
spectrophotometer set at 254 nm,

- injection volume. 20 J1l.

Inject the reference solution ,and adjust the, concentratipn of
acetonitrile so that the retention time of methyI3,5-diamino
6-chloropyrazine-2-carboxylateis 5 to 6 minutes (an increase
in the concentration ofacetonitrile reduces the retention time).
Inject 20 J1l of test solution (b) and adjust the concentrations
of tetramethylammoniumhydroxi4e and orthophosphoric
acid so that the retention time of arniloride is 9 to 12 minutes
keeping the pH at 7.0 (an increase in the concentrations reduces
the retention time).

Inject each of test solution (a) and the reference solution and
allow the chromatography to proceed for 5 times the retention
time of amiloride. In the chromatogram obtained with test
solution (a) the sum of the areas of any secondary peaks is
not greater than the area of the peak due to methyI3,5-diamino
6-chloro- pyrazine-2-carboxylate in the chromatogram obtained
with the reference solution. Ignore any peak with an area less
than 10 per cent of the area of the peak due to methyl 3,5
diamino-6- chloropyrazine-2-carboxylate in the chromatogram
obtained with the reference solution.

Arniloride Tablets contain not less than 90.0 per cent and not
more th.an 110.0 per cent of the stated amount of anhydrou's
arniloride hydrochloride, C6HgCIN70,HCl. .

Usual strength. 5 mg.

Storage. Storeprotected from light.

Inject test solution (c). The test is not valid if the signal-to
noise ratio of the peak due to amiloride in the chromatogram
obtained with this solutionis less than 5.0.

Sulphated ash (2.3.18). Notmore than 0.1 per cent.

Water (2.3.43). 11.0 to 13.0 per cent, detennined on 0.2 g.

Assay. Weigh accurately about 0.25 g and dissolve in a mixture
of 100 ml ofanhydrous glacial acetic acid and 15 ml ofdioxan
and add 10 ml of mercuric acetate solution Titrate with 0.1 M
perchloric acid, detennining the end-point potentiometrically

------(2.4.25)._Carr~'-Outab1~titration.-.-.. -.-.-.-,----, -,----,-=-c-,----,-=-c- Apply to the plate 5 J1l of each solution. After development,
-----my me plate-in air ana examine in ultravioleclight-ar365-nm-;------

1 ml of 0.1 M perchloric acid is equivalent to 0.02661 g of Any spot corresponding to methyl 3,5-diamino-6
CJIgClN70,HO. chloropyrazine-2-carboxylate in the chromatogram obtained

with the test solution is not more intense than the spot in
chromatogram obtained with reference solution (a). Any other
secondary spot in the chromatogram obtained with the test
solution is not more intense than the spot in the chromatogram
obtained with reference solution (a) and not more than one
such spot is more intense than the spot in the chromatogram
obtained with reference solution (b).

Uniformity of content. Comply with the test stated under
Tablets.
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hydrochloric acid to volume, mix, and centrifuge a portion of
the mixture. Dilute an accurately measured portion of the clear
supernatant liquid quantitatively to obtain a solution
containing about 10 Ilg of amiloride hydrochloride per mI.
Measure the absorbance of the resulting solution at the
maximum at about 363 nm (2.4.7).

Calculate the content of C6HgClN70, HCI taking 692 as the
specific absorbance at 363 nm.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and finely powder 20 tablets. Weigh accurately
a quantity of the powder containing about 10 mg of anhydrous
arniloride hydrochloride, transfer to a 100-mI volumetric flask,
add 60 ml of 0.1 M .hydrochloric acid, and shake by
mechanical means for 30 minutes. Dilute with 0.1 M
hydrochloric acid to volume, mix, and centrifuge a portion of
the mixture. Dilute an accurately measured portion of the clear
supernatant liquid quantitatively to obtain a solution
containing about 10 Ilg of amiloride hydrochloride per mI.
Measure the absorbance of the resulting solution at the
maximum at about 363 nm (2.4.7).

Calculate the content of C6HgClN70,HCI taking 692 as the
specific absorbance at 363 nm.

Storage. Store protected from light.

Labelling. The label states the strength in terms of the
equivalent amount of anhydrous arniloride hydrochloride.

Aminocaproic Acid

o
H2N~OH

Mol. Wi. 131.2

Aminocaproic Acid is 6-aminohexanoic acid.

Aminocaproic Acid contains not less than 98.5 per cent and
not more than 101.0 per cent of C6H13N02, calculated on the
dried basis.

Category. Haemostatic; antifibrinolytic.

Dose. Orally and by slow intravenous infusion, initially 5 g
followed by 1 to 1.25 g every hour until bleeding is under
control; not more than 30 g per 24-hour period.

Description. Colourless crystals or a white, crystalline powder.

"Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with aminocaproic
acid RS.

AMINOCAPROIC ACID

B. Determine by thin-layer chromatography (2.4.7), coating
the plate with silica gel G.

Mobile phase. A mixtur~ of 25 volumes of ethanol (95 per
cent), 3 volumes of water and 4 volumes of strong ammonia
solution. .

Test solution. Dissolve 0.25 g of the substance under
examination in 100 mI ofwater. .

Reference solution. A 0.25 per cent w/v solution of
aminocaproic acid RS.

Apply to the plate 2 III of each solution. After development,
remove the plate, spray it with a 0.25 per cent w/v solution of
ninhydrin in a mixture of equal volumes of methanol and
pyridine and heat at 105° for 2 minutes. The principal spot in
the chromatogram obtained with the test solution corresponds
to that in the chromatogram obtained with the reference
solution.

Tests

Appearance ofsolution. A 20.0 per cent w/v solution remains
clear for 24 hours (2.4.1), and is colourless (2.4.1).

pH (2.4.24). 7.5 to 8.0, determined in a 20.0 percent w/v solution.

Stability. Place 20.0 g evenly spread in a shallow dish about 9
cm in diameter, cover and allow to stand at 100° ± 2° for
72 hours. Dissolve in sufficient water to produce 100.0 mI.
Prepare a 20.0 per cent w/v solution of the substance under
examination but without the above treatment. Measure the
absorbances (2.4.7) of the two solutions at the maximum at
about 287 nm and at about 450 nm. Absorbance of the solution
prepared from the exposed substance being examined at the
maximum at about 287 nm is not more than 0.15 and of the
solution of the substance under examination without the above
treatment, at the maximum at about 287 nm is not more than
0.10. Absorbance of both solutions at the maximum at about
450 nm is not more than 0.03.

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.·

Assay. Weigh accurately about 0.2 g, dissolve in about 100 mI
of anhydrous glacial acetic acid with gentle heat to effect
solution, cool and add 15 mI of mercuric acetate solution.
Titrate with 0.1 M perchloric acid, using crystal violet
solution as indicator. Carry out a blank titration.

1 mI of 0.1 M perchloric acid is equivalent to 0.01312 g of
C6H13N02•
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Aminocaproic Acid Injection

Aminocaproic Acid Injection is a sterile solution of
Aminocaproic Acid in Water for Injections.

Aminocaproic Acid Injection contains not less than 92.5 per
cent and not more than 107.5 per centof the stated amount of
aminocaproic acid, C6H 13NOz. .

Usual strength. 400 mg per rnl.

Identification

To a volume containing 0.4 g ofAminocaproic Acid add 2 rnl
of ether, stir, add 2 rnl of methanol, stir again and allow to
stand; the crystals after drying on a water-bath comply with
the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with aminocaproic
acid RS.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 25 volumes of ethanol (95 per
cent), 3 volumes of water and 4 volumes of strong ammonia
solution.

Test solution. Dissolve 0.25 g of the substance under
examination in 100 rnl ofwater.

Reference solution. A 0.25 per cent w/v solution of
aminocaproic acid RS.

Apply to the plate 2 ~ of each solution. After development,
remove the plate, spray it with a 0.25 per cent w/v solution of
ninhydrin in a mixture of equal volumes of methanol and
pyridine and heat at 105° for 2 minutes. The principal spot in
the chromatogram obtained with the test solution corresponds
to that in the chromatogram obtained with the reference
solution.

Tests

pH (2.4.24). 6.0 to 7.6.

Bacterial endotoxins (2.2.3). Not more than 0.05 Endotoxin
Unit per mg of arninocaproic acid.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. To a volume containing 0.2 g of Aminocaproic Acid
add 10 rnl of ethanol and evaporate to dryness on a water
bath. Dissolve the residue in 100 rnl of anhydrous glacial
acetic acid by gentle heating, ifnecessary, cool and add 15 rnl
of mercuric acetate solution. Titrate with 0.1 M perchloric
acid, using crystal violet solution as indicator. Carry out a
blank titration.

IP 2010

1 rnl of 0.1 M perchloric acid is equivalent to 0.01312 g of
C~13NOz.

Aminocaproic Acid Tablets

Aminocaproic Acid Tablets contain not less than 95.0 per
cent and not more than 105.0 per cent of the stated amount of
aminocaproic acid, C6H13NOz.

Usual strength. 500 mg.

Identification

Triturate 2 tablets with 10 rnl of water and filter into 100 rnl of
acetone. Swirl the mixture and allow to stand for 15 minutes to
complete crystallisation. Filter through a medium porosity,
sintered-glass filter and wash the crystals with 25 rnl ofacetone.
Apply vacuum to remove the solvent, dry at 105° for 30 minutes
and cool. The residue complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with aminocaproic
acid RS.

B. Determine by thin-layer chromatography (2.4.7), coating
the plate with silica gel G.

Mobile phase. A mixture of 25 volumes of ethanol (95 per
cent), 3 volumes of water and 4 volumes of strong ammonia
solution.

Test solution. Dissolve 0.25 g of the substance under
examination in 100 rnl ofwater.

Reference solution. A 0.25 per cent w/v solution of
aminocaproic acid RS.

Apply to the plate 2 ~ of each solution. After development,
remove the plate, spray it with a 0.25 per cent w/v solution of
ninhydrin in a mixture of equal volumes of methanol and
pyridine and heat at 105° for 2 minutes. The principal spot in
the chromatograrh ootainea wiTh-'-tfie testsolution corresponds .
to that in the chromatogram obtained with the reference
solution.

Tests

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.2 g ofAminocaproic
Acid, add about 100 rnl of anhydrous glacial acetic acid,
heat gently to effect solution, cool and add 15 rnl of mercuric
acetate solution. Titrate with 0.1 M perchloric acid, using
crystal violet solution as indicator. Carry out a blank titration.

lrnl of 0.1 M perchloric acid is equivalent to 0.01312 g of
C~13NOz·
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Mol. Wt. 42004 (anhydrous)

Aminophylline

Theophylline and Ethylenediamine

solution; the residue acquires a purple colour. Add a few drops
of dilute sodium hydroxide solution; the colour is discharged.

C. Saturate in water a portion of the residue obtained in test A
and add tannic acid solution; a precipitate soluble in excess
of the reagent is produced.

D. The fIltrate complies with the following test.

To the fIltrate reserved above add 0.2 ml of benzoyl chloride,
make alkaline with 2 M sodium hydroxide and shake vigorously.
Filter, wash the precipitate with 10 ml of water, dissolve in 5 ml
of hot ethanol (95 per cent) and add 5 ml of water. The
precipitate, after washing with water and drying at 100° to
105° melts at 248° to 252° (204.21).

2

Aminophylline is a stable mixture or combination of
theophylline and ethylenediamine. It may be anhydrous or
may contain not more than two molecules of water of
hydration.

Aminophylline contains the equivalent of not less than
84.0 per cent and not more than 87A per cent of theophylline,
C7HBN40 2, and the equivalent of not less than 13.5 per cent
and not more than 15.0 per cent of ethylenediamine, C2HBN2,

both calculated on the anhydrous basis.

Category. Bronchodilator.

Dose. Orally, 100 to 300 mg; by slow intravenous injection,
250 to 500 mg.

Description. A white or slightly yellowish granules or powder;
odour, slightly ammoniacal. On exposure to air it gradually
loses ethylenediamine and absorbs carbon dioxide with
liberation of free theophylline. Even in the absence of light, it
is gradually decomposed on exposure to a humid environment,
the degradation being faster at higher temperatures.

Identification

TestA may be omitted iftests B, CandD are carried out. Tests
B, C and D may be omitted if test A is carried out.

Dissolve 1 g in 10 ml of water and add 2 ml of dilute
hydrochloric acid dropwise, with shaking. Separate the
precipitate by fIltration and reserve the filtrate for test D. Wash
the precipitate with successive small quantities of cold water,
recrystallise from hot water and dry at 100° to 105°.The residue
complies with the following tests.

A. Determine by infraredabsorption spectrophotometry (204.6).
Compare the spectrum with that obtained with theophylline
RS or with the reference spectrum of theophylline.

B. To 10 mg of the residue obtained in test A add 1 ml of
hydrochloric acid in a porcelain dish and 0.1 g of potassium
chlorate and evaporate to dryness on a water-bath; invert the
dish over a vessel containing a few drops of dilute ammonia

Tests

Related substances. Determine by thin-layer chromatography
(204.17) coating the plate with silica gel GF254.

Mobile phase. A mixture of 40 volumes of I-butanol, 30
volumes ofacetone, 30 volumes ofchloroform and 10 volumes
of strong ammonia solution.

Test solution. Dissolve 0.2 g of the substance under
examination in 2 ml of water with the aid of heat and dilute to
10 ml with methanol.

Reference solution. Dilute 1 volume of the test solution to 200
volumes with methanol.

Apply to the plate 10 ~ of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with the reference solution.

Heavy metals (2.3.13). A 8.0 per cent w/v solution complies
with the limit test for heavy metals, Method A (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3043). Not more than 1.5 per cent (for anhydrous),
determined on 2.0 g dissolved in 20 ml ofpyridine. 3.0 to 8.0
per cent (for hydrate), determined on 0.5 g.

Assay. For theophylline - Determine by liquid
chromatography (2.4.14).

SolVent mixture. A mixture of 80 volumes of water and 20
volumes of methanol.

Test solution. Dissolve 24 mg of the substance under
examination in 250 ml with the solvent mixture.

Reference solution (a). A 0,008 per cent w/v solution of
theophylline RS in the solvent mixture.

Reference solution (b). A 0.008 per cent w/v solution of
theobromine in reference solution (a). Dilute 20.0 ml of this
solution to 25 ml with the solvent mixture.

799



AMINOPHYLLINE

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with

octylsilane bonded to porous silica (5 1Jll1),
- mobile phase: a mixture of 200 ml ofmethanol and 960

mg ofsodium 1-pentanesulphonate, diluted to 1000 ml
with water, adjust the pH to 2.9 with glacial acetic
acid,
flow rate. 1 ml per minute,

- spectrophotometer set at 254 TIm,

- injection volume. 1O,.n.
Inject reference solution (b). The relative retention time for
theobromine with respect to theophylline is about 0.65. The
test is not valid unless the tailing factor for theophylline is not
more than 2.0, the resolution between the peaks due to
theobromine and theophylline is not less than 3.0 and the
relative standard deviation for the replicate injection is not
more than 2.0 per cent.

Inject the test solution and reference solution (a).

Calculate the content of the theophylline (C7HgN40 Z)'

For ethylenediamine - Weigh accurately about 0.25 g and
dissolve in 30 ml of water. Titrate with 0.1 M hydrochloric
acid using methyl orange solution as indicator.

1 ml of 0.1 M hydrochloric acid is equivalent to 0.003005 g of
CzHgNz.

Storage. Store protected from light and from atmospheric
carbon dioxide.

Aminophylline Injection
Theophylline and Ethylenediamine Injection

Aminophylline Injection is a sterile solution ofAminophylline
in Water for Injections or is a sterile solution of Theophylline
in a solution of Ethylenediamine Hydrate in Water for
Injections free from carbon dioxide. Aminophylline Injection
may contain an excess of ethylenediamine but no other
substance may be added.

Aminophylline Injection contains theophylline, C7HgN40 Z,

equivalent to not less than 73.25 per cent and not more than
88.25 per cent of the stated amount of aminophylline, and not
more than 0.295 g of ethylenediamine, CzHgNz for each gof
anhydrous theophylline; C'lHliN40 z, determined in theAssay
for theophylline.

Usual streugths. 250 mg in 10 ml; 500 mg in 2 ml.

Identification

Dilute a volume containing about 0.5 g of aminophylline with
water to about 25 ml and add 1 ml of dilute hydrochloric acid

IP 2010

with constant stirring. Separate the precipitate by f1ltration
and reserve the f1ltrate for test D. Wash the precipitate with a
small portion of cold water, recrystallise from hot water and
dry at 100° to 105°. The crystalline powder complies with the
following tests.

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

B. To 10 mg add 1 ml of hydrochloric acid in a porcelain dish
and 0.1 g of potassium chlorate and evaporate to dryness on
a water-bath; invert the dish over a vessel containing a few
drops of dilute ammonia solution; the residue acquires a
purple colour. Add a few drops of dilute sodium hydroxide
solution; the colour is discharged.

C. Saturate a portion in water and add tannic acid solution; a
precipitate soluble in excess of the reagent is produced.

D. The f1ltrate complies with the following test.

Add 0.2 ml ofbenzoyl chloride, make alkaline with 2 M sodium
hydroxide and shake vigorously. Filter, wash the precipitate
with 10 ml of water, dissolve in 5 ml of hot ethanol (95 per
cent) and add 5 ml of water. The precipitate, after washing
with water and drying at 100° to 105° melts at 248° to 252°
(2.4.21).

Tests

pH (2.4.24). 8.8to 10.0.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. For theophylline - Determine by liquid
chromatography (2.4.14).

Solvent mixture. A mixture of 80 volumes of water and 20
volumes of methanol.

Test solution. Measure accurately a volume containing about
1OHlllg_ofJhe_Qphy-lline_toJlnmLwith solventlllixtun~.l)ilute

4.0 ml of this solution to 50.0 ml with the solvent mixture.

Reference solution (a). A 0.008 per cent w/v solution of
theophylline RS in the solvent mixture.

Reference solution (b). A 0.008 per cent w/v solution of
theobromine in reference solution (a). Dilute 20.0 ml of this
solution to 25 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm, packed with

octylsilane bonded to porous silica (51Jll1),
- mobile phase: a mixture of 200 ml ofmethanol and 960

mg of sodium 1-pentanesulfonate, diluted to 1000 ml
with water, adjust the pH to 2.9 with glacial acetic
acid,

- flow rate. 1 ml per minute,
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- spectrophotometer set at 254 nm
- injection volume. 1O~.

Inject reference solution (b). The relative retention time for
theobromine with respect to theophylline is about 0.65. The
test is not valid unless the tailing factor for theophylline is not
more than 2.0, the resolution between the peaks due to
theobromine and theophylline is not less than 3.0 and the
relative standard deviation for the replicate injection is not
more than 2.0 per cent.

Inject the test solution and reference solution (a).

Calculate the content of the theophylline (C7HgN40 Z)'

For ethylenediamine - To a volume containing about 0.25 g
ofaminophylline, add sufficient water to produce 30 rnl. Titrate
with 0.1 M hydrochloric acid using methyl orange solution
as indicator.

1rnl of0.1 M hydrochloric acid is equivalent to 0.003005 g of
CzHgNz.

Storage. Store in single dose containers, from which carbon
dioxide has been excluded. Do not allow contact with metals.

Labelling. The label states (1) the strength in terms of the
equivalent amount of anhydrous aminophylline in a suitable
dose-volume; (2) the route ofinjection; (3) that the injection is
not to be used if crystals have separated.

Aminophylline Tablets
Theophylline and Ethylenediamine Tablets

Aminophylline Tablets contain theophylline, C7HgN40 Z,

equivalent to not less than 80.6 per cent and not more than
90.8 per cent of the stated amount of aminophylline, and
ethylenediamine, CzHgNz, equivalent to not less than 10.9 per
cent of the stated amount of aminophylline.

Usual strength. 100 mg.

Identification

Shake a quantity of the powdered tablets containing about
0.5 g of aminophylline with 25 rnl of water and filter. To the
filtrate add 1 rnl of dilute hydrochloric acid with constant
stirring. Separate the precipitate by filtration and reserve the
filtrate. Wash the precipitate with a small portion ofcold water,
recrystallise from hot water and dry at 100° to 105°. The
crystalline powder complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with theophylline
RS.

B. To 10 mg add 1 rnl of hydrochloric acid in a porcelain dish
and 0.1 g of potassium chlorate and evaporate to dryness on

AMINOPHYLLINE TABLETS

a water-bath; invert the dish over a vessel containing a few
drops of dilute ammonia solution; the residue acquires a
purple colour. Add a few drops of dilute sodium hydroxide
solution; the colour is discharged.

C. Saturate a portion in water and add tannic acid solution; a
precipitate soluble in excess of the reagent is produced.

The filtrate complies with the following test.

Add 0.2 rnl ofbenzoyl chloride, make alkaline with 2 M sodium
hydroxide and shake vigorously. Filter, wash the precipitate
with 10 rnl of water, dissolve in 5 rnl of hot ethanol (95 per
cent) and add 5 rnl of water. The precipitate, after washing
with water and drying at 100° to 105° melts at 248° to 252°
(2.4.21).

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 rnl ofwater,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure
the absorbance of the filtered. solution, suitably diluted with
water if necessary, at the maximum at about 269 nm (2.4.7).
Calculate the content of C7HgN40 Z in the medium from the
absorbance obtained from a known concentration of
theophylline RS in the same medium.

D. Not less than 70 per cent of the stated amount ofC7HgN40 Z'

Other tests. Comply with the tests stated under Tablets.

Assay. For theophylline - Weigh and powder 20 tablets.
Weigh accurately a quantity of the powdered tablets
containing about 0.5 g of aminophylline, transfer to a 200-rnl
volumetric flask with the aid ofa mixture of50 rnl of water and
15 rnl of dilute ammonia solution and allow to stand for
30 minutes with frequent shaking, warming to about 50°, if
necessary. Cool, add water to volume and mix. Centrifuge the
mixture, and pipette a volume of the clear supernatant liquid
equivalent to about 0.25 g ofaminophylline into a flask, dilute
with sufficient water to produce 40 rnl and add 8 ml of dilute
ammonia solution. Add 20.0 rnl of 0.1 M silver nitrate, mix
and boil for 15 minutes. Cool to between 5° and 10° for 20
minutes, filter at a pressure not exceeding 2.75 kPa and wash
the precipitate with three quantities, each of 10 rnl, of water.
Acidify the combined filtrate and washings with nitric acid
and add an excess of 3 rnl of the acid. Cool, add 2 ml of/erric
ammonium sulphate solution, and titrate with 0.1 M
ammonium thiocyanate.

1 rnl of 0.1 M silver nitrate is equivalent to 0.01802 g of
C7HsN40 Z'

For ethylenediamine - Weigh and powder 20 tablets. Weigh
accurately a quantity of the powder containing about 0.3 g of
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Appearance of solution. A 5.0 per cent wIv solution is clear
(2.4.1), and not more intensely coloured than reference solution
GYS5 (2.4.1).

aminophylline,. shake with 20 rnl of water, heat at 50° for 30
minutes. Titrate with 0.1 M hydrochloric acid using methyl
orange solution as indicator.

1ml of0.1 M hydrochloric acid is equivalent to 0.003005 g of
C2HsN2•

Storage. Store protected from light.

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

C25H2912N03,HCI Mol. Wt. 681.8

Amiodarone Hydrochloride is 2-butylb~nzofuran-3-yl-4-(2

diethylaminoethoxy)-3,5-diiodophenyl ketone hydrocWoride.

Amiodarone HydrocWoride contains not less than 98.5 per
cent and not more than 101.0 per cent of C25H2912N03,HCI,
calculated on the dried basis.

Category. Antiarrhythmic.

Dose. Initial dose, 200 mg three times daily for one week,
reduced to 200 mg twice daily for a further week; usual
maintenance dose, 200 mg daily.

Description. A white or almost white, fme crystalline powder.

I Hel

o

Tests

pH (2.4.24).3.2 to 3.8, determined in 5.0 percent w/v solution,
prepared by dissolving in carbon dioxide-free water at 80°
and cooling.

Related substances. Determine by thin layer chromatography
(2.4.17), coating the plate with silica gel GF254.

All the solutions should be protected frdm light and should
be used immediately after preparation.

Mobile phase. A mixture of 5 volumes of anhydrous formic
acid, 10 volumes of methanol and 85 volumes of
dichloromethane.

Test solution (a). Dissolve 10 g of the substance under
examination in 100 ml of dichloromethane.

Test solution (b). Dissolve 0.5 g of the substance under
examination in 100 ml ofdichloromethane.

Reference solution (a). A 0.5 per cent w/v solution of
amiodarone hydrochloride RS in dichloromethane.

Reference solution (b). A 0.05 per cent w/v solution of the
substance under examination in dichloromethane.

Reference solution (c). A 0.025 per cent w/v solution of the
substance under examination in dichloromethane.

Reference solution (d). A0.02 per cent w/v of (2-chloroethyl)
diethylamine hydrochloride RS in dichloromethane.

Apply to the plate 5 IJl of each solution. After development,
dry in a current of cold air and examine in ultraviolet light at
254 nm. Any secondary spot in the chroma~ogram obtained
with test solution (a) is not more intense than the spot in the
chromatogram obtained with reference solution (b) (0.5 per
cent) and not more than one such spot is more intense than
the spot in the chromatogram obtained with reference solution
(c) (0.25 per cent). Spray with potassium iodobismuthate
solution. Examine immediately in daylight. Any spot
corresponding to (2-chloroethyl) diethylamine hydrochloride
in the chromatogram obtained with test solution (a) is not

Test B may be omitted if tests A wid Care carr"-:ie-d7 o-u-t-.=Tec-s-t A-:---=m:-=0=-C::r7e-i'=Cnt=e=n7se::-L1than thespot -iii1fie cmomatogram ol5tamea----
may be omitted if tests Band C are carried out. with reference solution (d) (0.2 per cent).

A. Determine by infrared absorption spectrophotometry (2.4.6). Iodides. Dissolve 1.5 gin 40 ml ofwater at 80° by shaking until
Compare the spectrum with that obtained with amiodarone completely dissolved. Cool and dilute to 50 ml with water
hydrochloride RS. (Solution A).

B. In the test for Related substances the principal spot in the To 15 ml of solution A add 1 ml of 0.1 M hydrochloric acid
chromatogram obtained with test solution (b) corresponds to and Iml of 0.05 M potassium iodate and dilute to 20 ml with
that in the chromatogram obtained with reference solution (a). wdter. Allow to stand protected from light for 4 hours (SolutioIl

1). To 15 ml ofsolution Aadd 1ml ofO.1 M hydrochloric acid,
C. Gives reaction A ofcWorides (2.3.1). 1 ml of an 88.2 ppm solution ofpotassium iodide and 1 ml of

0.05 M potassium iodate and dilute to 20 ml with water. Allow
to stand protected from light for 4 hours (Solution 2). Measure
the absorbances of solutions (1) and (2) at the maximum at
about 420 nm, using as the blank a mixture of 15 ml ofsolution
A and 1 ml of 0.1 M hydrochloric acid dilutedto 20 ml with

Identification

Amiodarone Hydrochloride
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water (2.4.7). The absorbance of solution (1) is not greater
than half the absorbance of solution .(2) (150 ppm).

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

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Notmore than 0.5 per cent, determined
on 1.0 g by drying at 100° at a pressure not exceeding 0.3 kPa
for 4 hours.

Assay. Weigh accurately about 0.6 g and dissolve in a mixture
of 5.0 ml of 0.01 M hydrochloric acid and 75 ml of ethanol
(95 per cent). Titrate with 0.1 M sodium hydroxide,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.06818 g of
C25H29I2N03, HCI.

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

Amiodarone Tablets
Amiodarone HydrocWoride Tablets

Amiodarone Tablets contain not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
arniodarone hydrochloride, C25H29I2N03, HCI.

Usual strengths. 100 mg; 200 mg.

Identification

A. Shake a qua.n.tity of the powdered tablets containing about
0.3 g of Amiodarone Hydrochloride with 25 ml of
dichloromethane, fJlter and evaporate the fJltrate to dryness.
To the residue, add 2 ml of 1 M sodium hydroxide and extract
with 25 ml of ether. Dry the extract over anhydrous sodium
sulphate, filter and evaporate to dryness. Dry the residue
obtained under reduced pressure over phosphorus pentoxide
and dissolve in 2.5 ml of dichloromethane. The solution
complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with amiodarone
hydrochloride RS, treated in the same manner.

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

Tests

Related suhstances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254

AMIODARONE TABLETS

Mobile phase. A mixture of 85 volumes of dichloromethane,
10 volumes of methanol and 5 volumes of anhydrous formic
acid.

Test solution. Shake a quantity of the powdered tablets
containing about 50 mg ofAmiodarone Hydrochloride with 20
ml of methanol and fJlter.

Reference solution (a). Dilute 1 volume of the test solution to
200 volumes with methanol.

Reference solution (b). A 0.00125 per cent w/v solution of
2-butyl-3-(4-hydroxy-3, 5-diiodobenzoyl) benzofuran RS in
methanol.

Apply separately to the plate (pre-washed with the mobile
phase and dried in air before use) 10 fll of each solution Mter
development, dry the plate in a current ofwarm air and examine
in ultraviolet light at 254 nm. In the chromatogram obtained
with the test solution any spot corresponding to 2-butyl-3 (4
hydroxy-3, 5-diiodobenzoyl)benzofuran is not more intense
than the spot in the chromatogram obtained with reference
solution (b) (0.5 per cent) and any other secondary spot is not
more intense than the spot in the chromatogram obtained
with reference solution (a) (0.5 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets.

Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately a quantity of the powdered
tablets containing about O.lg of Amiodarone Hydrochloride,
add 70 ml of methanol, mix with the aid of ultrasound for
15 minutes, cool and dilute to 100.0 ml with the same solvent
and fJlter. Dilute 10.0 ml of the fJltrate to 100.0 ml with the
mobile phase.

Reference solution. Dissolve 0: 19 of amiodarone
hydrochloride RS in 70 ml of methanol, cool and dilute to
100.0ml with the same solvent. Dilute 10.0 ml.ofthe resulting
solution to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 7.5 cm x 3.9 mID, packed with

very finely divided silica gel consisting of porous
spherical particles with chemically bonded nitrile group
(41lffi), (such as Nova-Pack CNHP),

- mobile phase: a mixture of45 volumes of0.01 M sodium
perchlorate and 55 volumes of acetonitrile, adjusted
to pH 3.0 with 2 M orthophosphoric acid,

- flow rate. 1 ml per minute,
spectrophotometer set at 244 nm,

- injection volume. 20 fll.
Inject the reference solution. The relative standard deviation
for replicate injections is not more than 2.0 per cent.

Inject the test solution and the reference solution~

Calculate the content of C2sH29I2N03, HCI in the tablets.
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Amitriptyline Hydrochloride

CzoH23N,HCl Mol. Wt. 313.9

Amitriptyline Hydrochloride is 3-(10,ll-dihydro-5H
dibenzo[a,d]cyclohept-5-ylidene)propyldirnethylamine
hydrochloride.

Amitriptyline Hydrochloride contains not less than 99.0 per
cent and not more than 101.0 per cent of C2oH23N, HC1,
calculated on the dried basis.

Category. Antidepressant.

Dose. 50 to 75 mg daily, in divided doses; maintenance dose,
50 to 100 mg daily, in divided doses.

Description. Colourless crystals or a white or almost white
powder; almost odourless.

Identification

Test A may be omitted if tests B, C, and D are carried out.
Tests Band C may be omitted iftests A and D are carried out.

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

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.0012 per cent w/v solution in methanol shows an absorption
maximum only at about 239 nm; absorbance at about 239 nm,

C. To about 50 mg dissolved in 3 ml of water add 1 drop of a
2.5 per cent w/v solution of quinhydrone in methanol; no red
colour is produced within 15 minutes (distinction from
nortriptyline).

D. Gives the reactions of chlorides (2.3.1).

Tests

Appearance ofsolution. Dissolve 1.25 g in sufficient water to
produce 25 ml.The solution is clear (2.4.1) and not more
intensely coloured than reference solution BS8 (2.4.1).

pH (2.4.24). 4.5 to 6.0, determined in a 1.0per cent w/v solution.

Related substances. Determine by liquid chromatography
(2.4.14).

IP 2010

Test solution. Dissolve 100 mg of the substance under
examination in 100 ml of the mobile phase.

Reference solution. A 0.0001 per cent w/v solution of
amitriptyline hydrochloride RS in the mobile phase.

Chromatographic system as described under Assay.

The relative retention time with respect to amitriptyline
hydrochloride for amitriptyline impurity ARS is about 0.35, for
amitriptyline impurity B RS is about 0.52, for nortriptyline
hydrochloride is about 0.60, for cyclobenzaprine hydrochloride
is about 0.76.

Inject the test solution and the reference solution. In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 0.2 times the area of the peak
in the chromatogram obtained with the reference solution (0.2
per cent) and the sum of areas of all the secondary peaks is
not more than the area of the peak. in the chromatogram
obtained with the reference solution (1.0 per cent). Disregard
any peak with an relative retention time of less than 0.22.

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

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 100 mg of the substance under
examination in 100 ml of the mobile phase. Dilute 10 ml of this
solution to 50 ml with the mobile phase.

Reference solution. A 0.02 per cent w/v solution of
amitriptyline hydrochloride RS in the mobile phase.

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

octadecylsilane bonded to porous silica (5 f.IIll),

- mobile phase: a mixture of 70 volumes ofbuffer solution
prepared by dissolving 1.42 g of dibasic sodium
phosphate in 1000 ml of water, adjust pH to 7.7 with
dilute orthophosphoric acid, and 30 volumes of
methanol.

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume. 20 Ill.

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

Inject the test solution and the reference solution.

Calculate the content of C2oH23N,HCl.

Storage. Store protected from light.
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Amitriptyline Tablets
Amitriptyline HydrochlorideTablets

Amitriptyline Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
amitriptyline hydrochloride, C2oH23N, HCl. The tablets are
coated.

Usual strengths. 10 mg; 25 mg; 50 mg.

Identification

A. Shake a quantity of the powdered tablets containing about
5 mg ofAmitriptyline Hydrochloride with 20 rnl of methanol
and filter. To I rnl of the filtrate add I rnl of a 2.5 per cent w/v
solution of sodium bicarbonate, I rnl of a 2 per cent w/v
solution of sodium periodate and I rnl of a 0.3 per cent w/v
solution of potassium permanganate, allow to stand for
15 minutes, acidify with dilute sulphuric acid and extract with
10.0 rnl of 2,2,4-trimethylpentane. When examined in the
range 230 nm to 360 nm (2.4.7), the resulting solution shows
an absorption maximum only at about 265 nm.

B. Triturate a quantity of the powdered tablets containing
0.1 g ofAmitriptyline Hydrochloride with 10 rnl ofchloroform,
filter and evaporate the filtrate to a low volume. Add ether
until a turbidity is produced and allow to stand. To about 50
mg of the precipitate dissolved in 3 rnl of water add 1 drop of
a 2.5 per cent w/v solution of quinhydrone in methanol; no
red colour is produced within 15 minutes (distinction from
nortriptyline).

C. The precipitate obtained in test B gives reaction A of
chlorides (2.3.1).

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), protected from light, coating the plate with silica gel G.

Mobile phase. A mixture of 85 volumes of cyclohexane,
15 volumes of ethyl acetate and 3 volumes of diethylamine.

Test solution. Extract a quantity of the powdered tablets
containing about 20 mg cifAmitriptyline Hydrochloride with 5
rnl of a mixture of 9 volumes of ethanol (95 per cent) and 1
volume of 2 M hydrochloric acid centrifuge and use the
supernatant liquid, evaporated to dryness and dissolve in 10
rnl of chloroform.

Reference solution (a). A 0.001 per cent w/v solution of
dibenzosuberone RS in chloroform.

Reference solution (b). A 0.004 per cent w/v solution of
cyclobenzaprine hydrochloride RS in chloroform.

Apply to the plate 10 iii of each solution. Allow the mobile
phase to rise 14 cm in an unlined tank. Dry the plate in air until

AMITRIPTYLINE TABLETS

the odour of the solvent is no longer detectable, spray with a
freshly prepared mixture of 4 volumes of formaldehyde
solution and 96 volumes ofsulphuric acid, heat at 105° for 10
minutes and examine in ultraviolet light at 365 nm. Any spots
in the chromatogram obtained with the test solution
corresponding to dibenzosuberone and cyclobenzaprine
hydrochloride are not more intense than the spots in the
chromatograms obtained with reference solutions (a) and (b)
respectively and any other secondary spot is not more intense
than the spot in the chromatogram obtained with reference
solution (b).

Uniformity ofcontent (For tablets containing 10 mg or less).
Comply with the test stated under Tablets.

Determine by liquid chromatography (2.4.14)

Test solution. Powder one tablet, shake with 2.5 rnl of 0.1 M
hydrochloric acid until completely disintegrated, add 5 rnl of
methanol, shake for 30 minutes, dilute the suspension to
10 rnl with methanol, centrifuge and use the clear supernatant
liquid.

Reference solution. Weigh accurately 25.0 mg ofamitriptyline
hydrochloride RS dissolve in 10 rnl of methanol and dilute to
25.0 rnl with methanol (50 per cent).

Chromatographic system

- a stainless steel column 20 cm x 4.6 rom, packed with
octadecylsilane chemically bonded to porous silica or
ceramic microparticles (10 /.lID),

- mobile phase: 0.03 M sodium hexanesulphonate in a
mixture of equal volumes of acetonitrile and water,
adjusted to pH 4.5 by the addition of glacial acetic
acid,

- flow rate. 2 rnl per minute,
- spectrophotometer set at 239 nm,

injection volume. 20 iii.
Calculate the content of C2oH23N,HCI in the tablet.

Dissolution (2.5.2).

Apparatus. No 1,

Medium. 900 rnl of 0.1 M hydrochloric acid,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure
the absorbance of the filtered solution, suitably diluted with
the medium if necessary, at the maximum at about 239 nm
(2.4.7). Calculate the content of C2oH23N, HCI in the medium
from the absorbance obtained from a solution of known
concentration of amitriptyline hydrochloride RS in the same
medium.

D. Not less than 75 per cent of the stated amount of
~oH23N,Ha.

Other tests. Comply with the tests stated under Tablets.
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Assay. Determine by liquid chromatography(2.4.14).

Test solution. When tablets are film-coated, shake 20 tablets
witI150.ml of 0.1 M. hydrochloric. acid until· completely
disintegrated, add 100 rnl of methanol, shake for 30 minutes,
dilute the suspension to 200.0 rnl with methanbl, centrifuge
arid dilute a volume of the supernatant liquid equivalent to
25 fig ofAmitriptylirieHydrochloride to 100.0 rnl with methanol
(50 per cent).

When tablets are sugar-coated, weigh and powder 20 tablets,
Weigh accurately a quantity of the powder containing about
50 mg of Amitriptyline Hydrochloride, shake with 50 rnl of
0.1 M hydrochloric acid for 30 minutes, add 100 rnl of
methanol, shake for 30 minutes, dilute the mix1:llie to 200.0 rnl
with water, centrifuge and use the supernatant liquid.

Reference solution. Dissolve 50 mg of amitriptyline
hydrochloride RS in 10 rnl of methanol and dilute to 200.0 rnl
with methanol (50 per cent).

Follow the procedure described under Uniformity of content.

Calculate the content of C2oH23N,HCI in the tablets.

Amlodipine Besylate

~31ClN20gS Mol. Wt. 567.1

ArnlodipiIieBesylateis 3-ethyE=methyl (4RS)-2-[(2
aminoethoxy)methyl]-4-(2-chlorophenyl)-6-methyl-1,4
dihydropyridine-3,5-dicarboxylate benzene sulphonate.

Arnlodipine Besylate contains not less than 97.0 per cent and
not more than 102.0 per cent of C26H31ClN20gS, calculated on
the anhydrous basis.

Category. Antihypertensive; antianginal.

Description. A white or almost white powder.

Identification

Test A may be omitted if tests Band C are carried out. TestsB
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with amlodipine

IP 2010

besylate RS or with the reference spectrmn of arnlodipine
besylate.

B. In test A for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution
(b).

C. When examined in the range 300 TIm to 400 nm (2.4.7), a
0.005 per cent w/v solution in a 1 per cent v/v solution of 0.1
M hydrochloric acid in methanol shows an absorption
maximum at about 360 nm. The specific absorbance at the
maximumis 113 to 121.

Tests

Optical rotation (2.4.22). - 0.10° to +0.10°, determined in a 1.0
per cent w/v solution in methanol.

Related substances. A. Determine by thin-layer
chromatography (2.4.17), coating the plate with silica gel
GF254.

Mobile phase. The upper layer of a mixture of 25 volumes of
glacial acetic acid, 25 volumes of water and 50 volumes of
methyl isobutyl ketone.

Test solution (a). Dissolve 0.14 g of the substance under
examination in 2 rnl of methanol.

Test solution (b). Dilute 1 rnl of test solution (a) to 10 rnl with
methanol.

Reference solution (a). Dissolve 70 mg ofamlodipine besylate
RS in 1 rnl of methanol.

Reference solution (b). Dilute 1 rnl of reference solution (a) to
10rnl with methanol.

Reference solution (c). Dilute 3 rnl oftest solution (b) to 100
rnl with methanol.

Reference solution (d). Dilute 1 rnl oftest solution (b) to 100
rnl with methanol.

Apply to the plate 10 III of each solution. Allow the rrtobile-----
phase to rise 15 cm. Dry the plate at 80° for 15 minutes and
examine in ultraviolet light at 254 nm and 365 TIm. The
chromatogram obtained with reference solution (a) shows two
clearly separated minor spots with Rf values of about 0.18 and
0.22. In the chromatogram obtained with test solution (a) any
spot, other than the spots obtained with reference solution
(a) is not more intense than the spot in the chromatogram
obtained with reference solution (c) (0.3 per cent) and at most
2 spots are more intense than the spot in the chromatogram
obtained with reference solution (d) (0.1 per cent).

B. Determine by liquid chromatography (2.4.14).

Test solution (a). Dissolve 50 mg of the substance under
examination inthe mobile phase and dilute to 50.0 rnl with the
mobile phase.
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Test solution (b). Dilute 5.0 ml of test solution (a) to 100.0 ml
with the mobile phase.

Reference solution (a). A solution containing 0.005 per cent
w/v of amlodipine besylate RS in the mobile phase.

Reference solution (b). Dilute 3 ml of test solution (a) to 100
ml with the mobile phase and dilute 5 ml of the solution to 50
ml with the mobile phase.

Reference solution (c). Dissolve 5 mg of the substance under
examination in 5 ml of strong hydrogen peroxide solution.
Heat at 70° for 45 minutes.

Chromatographic system

- a stainless ste~l column 15 cm x 3.9 mm, packed with
octadecylsilane bonded to porous silica (5 Illll),

- mobile phase: a mixture of 15 volumes of acetonitrile,
35 volumes of methanol and 50 volumes of a solution
prepared by dissolving 7.0 ml of triethylamine in
1000 ml of water and adjusting the pH to 3.0 with
phosphoric acid,

- flow rate. 1 ml per minute,
- spectrophotometer set at 237 nm,
- injection volume. 10 Ill.

The relative retention time between amlodipine and 3-ethy15
methy1 2~ [(2-aminoethoxy)methyI] -4-(2-chloropheny1)-6
methylpyridine-3,5-dicarboxylate (amlodipine impurity D) is
about 0.5.

Inject reference solution (c). The test is not valid unless the
resolution between the peaks corresponding to amlodipine
and impurity D is at least 4.5.

Inject test solution (a) and reference solutions (b) and
(c).Continue the chromatography for 3 times the retention
time of amlodipine. The area of any peak obtained due to
impurity D multiplied by 2 is not more than the area of the
principal peak in the chromatogram obtained with reference
solution (b) (0.3 per cent). The sum of the areas of all the other
secondary peaks is not more than the area of the. principal
peak in the chromatogram obtained with reference solution
(b) (0.3 per cent). Ignore any peak due to benzene sulphonate
(relative retention about 0.2) and any peale with an area 0.1
times the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.03 per cent).

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

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

Assay. Determine by liquid chromatography (2.4.14) as
described under Related substances.

Inject alternately test solution (b) and reference solution (a).

Calculate the content of CZ6H3IClNzOgS.

Storage. Store protected from moisture.

AMLODIPINE TABLETS

Amlodipine Tablets
Amlodipine Besilate Tablets

Arnlodipine Tablets contain Arnlodipine Besilate.

Arnlodipine Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
amlodipine, CzoH25ClNzOs.

Usual strengths. 5 mg; 10 mg.

Identification

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

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution (a). Weigh and powder 20 tablets. Weigh
accurately a quantity of the powder containing about 50 mg
amlodipine, dissolve in the mobile phase, dilute to 50.0 ml with
the mobile phase and centrifuge.

Test solution (b). Dilute 5.0 ml of test solution (a) to 100.0 ml
with the mobile phase.

Reference solution (a). A solution containing 0.005 per cent
w/vof amlodipine besilate RS in the mobile phase.

Reference solution (b). Dilute 5 ml of test solution (a) to
100 ml with the mobile phase and dilute 5 ml of the solution to
50 ml with .the mobile phase.

Reference solution (c). Dissolve 5 mg of amlodipine besilate
RS in 5 ml of strong hydrogen peroxide solution. Heat at 70°
for 45 minutes aild centrifuge. .

Chromatographic system

- a stainless steel column 15 cm x 3.9 mm, packed with
octadecylsilane bonded to porous silica (5 Illll),

- mobile phase: a mixture of 15 volumes of acetonitrile,
35 volumes of methanol and 50 volumes of a solution
prepared by dissolving 7.0 ml of triethylamine in 1000
ml of water and adjust to pH 3.0 with phosphoric acid,

- flow rate. 1 ml per minute, .
- spectrophotometer set at 237 nm,
- injection volume. 10 Ill;

The relative retention time between amlodipine and 3-ethy15
methyl 2c[(2-aminoethoxy) methyl]-4-(2-chlorophenyl)-6
methylpyridine-3,5-dicarboxylate (amlodipine impurity D) is
about 0.5.

Inject reference solution (c). The test is not valid unless the
resolution between the peaks corresponding to amlodipine
and impurity D is at least 4.5.
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Inject test solution (a) and reference solutions (b) and (c).
Continue the chromatography for 3 times the retention time of
amlodipine. The area of any peak corresponding to impurity D
multiplied by 2 is not more than the area of the principal peak
in the chromatogram obtained with reference solution (b) (0.5
per cent). The sum of the areas of all the other secondary
peaks is not more than the area of the principal peak in the .
chromatogram obtained with reference solution (b) (0.5 per
cent) Ignore any peak due to benzene sulphonate (relative
retention about 0.2) and any peak with an area 0.1 times the
area of the principal peak in the chromatogram obtained with
reference solution (b) (0.05 per cent).

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of 0.01 M hydrochloric acid,
Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure
the absorbance of the filtered solution, suitably diluted with
the dissolution medium ifnecessary, at the maximum at about
239 TIm (2.4.7). Calculate the content of C2oH25CIN20S in the
medium from the absorbance obtained from a solution oflmown
concentration of amlodipine besilate RS in the same medium.

D. Not less than 70 per cent of the stated amount of

~oH25CIN20S.

Uniformity of content. Comply with the test stated under
Tablets.

S-Amlodipine Besylate

C2oH25ClN20s,C6~03S Mol. Wt. 567.1

S-Amlodipine Besylate is (8)-2-[(2-aminoethoxy)methyl]-4
(2-chlorophenyl)-1,4-dihydro-6-methyl-3,5
pyridinedicarboxylic acid 3-ethyI5-methyl ester.

S-Amlodipine Besylate contains not less than 98.0 per cent
and not more than 102.0 per cent of C2oH2SCIN20S,C6H603S,
calculated on the anhydrous basis.

Category. Antihypertensive, antianginal.

Description. A white to pale yellow powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with S-amlodipine
besylate RS or with the reference spectrum of S-amlodipine
besylate.

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

Inject alternately test solution (b) and reference solution (a).

Calculate the content of C2oH2SCIN20S in the tablets.

Storage. Store protected from moisture.

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

Test solution. Powder one tablet and dissolve in 50 ml of the
mobile phase, dilute with sufficient mobile phase get a solution
containing 0.002 per cent w/v of amlodipine, shake for 10
minutes and filter through a glass-fibre filter paper.

Tests

Specific optical rotation (2.4.22). -24.0° to -30.0°, determined
in a 1.0 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve about 100 mg of the substance under
------=-=------::--:--;----=---;---::;--;--:.,......,..----c;---:c;---::~,__--.Jexamina-tionin 100.0 ml of the mobile phase. Dilute 5.0 ml of

Reference solution. A solution of amlodipine besilate RS in this solution to 100.0 ml with the mobile phase.
mobile phase equivalent to 0.002 per cent w/v of amlodipine.

Reference solution. A 0.001 per cent w/v solution of S-
Calculate the content of C2oH2SCIN20S in the tablet. amlodipine besylate RS in the mobile phase. Dilute 1.0 ml of

this solution to 100.0 ml with the mobile phase.
Other tests. Comply with the tests stated under Tablets.

Use the chromatographic system as described under Assay.

Assay. Determine by liquid chromatography (2.4.14) as Inject the reference solution. The test is not valid unless the
described under Related substances. theoretical plates is not less than 3000 and tailing factor is not

more than 2.0.

Inject the reference solution and the test solution. In the
chromatogram obtained with the test solution the area of any
secondary peak is not more than 2.5 times the area of the
principal peak in the chromatogram obtained with thereference
solution (0.5 per cent) and the sum of the area of all the
secondary peaks is not more than 5 times the area of the
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principal peak in the chromatogram obtained with the reference
solution (1.0 per cent). Ignore any peak due to benzene
sulphonic acid (Relative retention time is about 0.14).

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

Sulphated ash (2.3.18). Not more than 0.2 percent.

Water (2.3.43). Not more than 8.0 per cent, determined on
0.1 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve about 100 mg of the substance under
examination in 100.0 ml of the mobile phase. Dilute 5.0 ml of
this solution to 50.0 ml with the mobile phase. Further dilute
5.0 ml of this solution to 50.0 ml with the mobile phase.

Reference solution. A 0.001 per cent w/v solution of
S-amlodipine besylate RS in the mobile phase.

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

octadecylsilane bonded to porous silica (5 /lID), (such
as Thermoquest),

- mobile phase: a mixture of50 volumes ofbuffer solution
pH 3.0 prepared by diluting 7 ml of triethylamine to
1000 ml with water, adjusted to pH 3.0 with
orthophosphoric acid, 35 volumes of methanol and
15 volumes of acetonitrile,
flow rate. 1mlper minute,
spectrophotometer set at 237 urn,

- injection volume. 20 Ill.
Inject the reference solution. The test is not valid unless the
theoretical plates is not less than 3000, the tailing factor is not
more than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content ofC20H25ClN20s,C6H603S.

S-Amlodipine Tablets
s- Amlodipine Besylate Tablets

S- Amlodipine Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
S-amlodipine, C2oH25CIN20S.

Usual strengths. 5 mg; 10 mg.

Identification

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

S-AMLODIPINE TABLETS

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 500 ml of 0.01 M hydrochloric acid,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Dilute
the filtrate, ifnecessary with the dissolution medium. Measure
the absorbance of the resulting solution at the maximum at
about 239 urn (2.4.7). Calculate the content of C2oH25CIN20Sin
the medium from the absorbance obtained from a solution of
known concentration of S-amlodipine besylate RS.

D. Not less than 70 per cent of the stated amount of

C2oH25C1N20S'

Uniformity of content. Comply with the test stated under
tablets.

Determine by liquid chromatography (2.4.14), as described
under Assay, using the following solution as the test solution.

Test solution. Disperse 1 tablet in the mobile phase, sonicate
and dilute if necessary to obtain a solution containing
0.0025 per cent w/v of S- Amlodipine in the mobile phase.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity
of the powder containing about 5 mg of S- Amlodipine with
200.0 ml of the mobile phase. Centrifuge 10.0ml ofthe solution
at 3500 rpm for l5minutes.

Reference solution. A solution of S-amlodipine besylate RS
containing about 0.0025 per cent w/v of Amlodipine in the
mobile phase.

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

octadecylsilane bonded to porous silica (5 /lID),
mobile phase: a mixture of50 volumes ofbuffer solution
pH 3.0 prepared by diluting 7 ml of triethylamine in
1000 ml of water, adjusted to pH 3.0 with
orthophosphoric acid, 30 volumes of acetonitrile and
20 volumes of methanol,
flow rate. 1ml per minute,

- spectrophotometer set at 237 urn,
- injection volume. 20 ,ll.

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

Inject the reference solution and the test solution.

Calculate the content of C2oH2SCIN20S in the tablets.

Labelling. The label states the strength in terms of the
equivalent amount of S-Amlodipine.
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Ammonium Chloride
NH4Cl Mol. Wt. 53.5

IP 2010

1ml of0.1 M sodium hydroxide is equivalent to 0.005349 g of
NH4Cl.

Ammonium CWoride contains not less than 99.0 per cent and
not more than 100.5 per centof~Cl, calculated on the dried
basis.

Category. Expectorant; diuretic; systemic acidifier.

Dose. 3 to 6 g daily, in divided doses.

Description. Colourless crystals or a white, crystalline powder.

Identification

Gives the reactions of ammonium salts and ofcWorides (2.3.1).

Tests

Appearance ofsolution. A 10.0 per cent solution is clear (2.4.1)
and colourless (2.4.1).

pH (2.4.24). 4.5 to 6.0, determined in a 5.0 per cent solution.

Arseilic (2.3.10) Dissolve 2.5 g in 50 ml ofwater and add 10ml
of stannated hydrochloric acid. The resulting solution
complies with the limit test for arsenic (4 ppm).

Heavy metals (2.3.13). 2.0 g complies withthe limit test for
heavy metals, Method A (10 ppm).

Iron (2.3.14). 2.0 g complies with the limit test for iron
(20ppm).

Calcium. To 0.2 ml of ethanolic calcium standard solution
(100 ppm Ca) add 1 ml of a 4 per cent w/v solution of
ammonium oxalate. After 1 minute add 1 ml of2 M acetic acid
and 15 ml of asolution made by diluting 5 ml of a 10 per cent
solution of the substance under examination with 10 ml of
water and shake. Compare any opalescence produced with
that of a standard prepared in a similar manner but using a
mixture of 10 ml of calcium standard solution (10 ppm Ca)
and 5 ml of water instead of the solution of the substance
under examination (200 ppm).

Sulphates (2.3.17). 1.0 g complies with the limit test for
sulphates (150 ppm).

Thiocyanate. Acidify 10 ml of a 10 per cent w/v solution with
hydrochloric acid and add a few drops of ferric chloride
solution; no red colour is produced.

Sulphated ash (2.3.18). Not more than 0.1 percent.

LQsS ()l'l~g{2A, 19), NotlIlore tl1an1.0percent determined
on 1.0 g by drying in an oven atl05°. . ... ..

Assay. Weigh accurately aboutO.1 g, dissolve in 20 ml of
water and add a mixture of 5 ml of fonnaldehyde solution,
previously neutralised to dilute phenolphthalein solution,
and 20 ml of water. After 2 minutes, titrate slowly with 0.1 M
sodium' hydroxide using a further 0.2 ml of dilute
phenolphthalein solution as indicator.

Amodiaquine Hydrochloride

CZoH22CIN30, 2HCl, 2HzO Mol. Wt. 464.8

Amodiaquine HydrocWoride is 4-(7-cWoro-4cquinolylamino)
2-(diethylaminomethyl)phenol dihydrochloride dihydrate.

Amodiaquine HydrocWoride contains not less than 98.0 per
cent and not more than 101.5 per cent of CzOHzzCIN30, 2HCl,
calculated on the anhydrous basis.

Category. Antimalarial.

Dose. Suppressive, the equivalent of 400 mg of amodiaquine
weekly. Therapeutic, the equivalent of 400 to 600 mg of
amodiaquine daily for three days.

Description. A yellow, crystalline powder; odourless or almost
odourless.

Identification

Test A may be omitted if tests B, C, D and E are carried out.
Tests C and D may be omitted if tests A, Band E are carried
out.

A. Dissolve 20 mg in 10 ml of water and add 1 ml ofstrong
ammonia solution. Extract with two quantities, each of 25 ml,
of chloroform, wash the combined chlorofonn extracts with
water, dry with anhydrous sodium" sulphate, evaporate the
chlorofonn and dry the residue at 105° for 2 hours. The residue
Gomplies-with-the-following.test. - _

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with amodiaquine
RS.

B. When examined in the range 230 urn to 360 urn (2.4.7), a
0.0015 per cent w/v solution in 0.1 M hydrochloric acid shows
an absorption maximum at about 343 urn; absorbance at 343
urn, about 0.55.

C. To 1 ml of a 2 percent w/v solution add 0.5 ml of cobalt
thiocyanate solution; a green precipitate is produced.

D. To 20 ml of a2 per cent w/v solution, add Iml of dilute
ammonia solution. Shake and filter; the filtrate gives the
reactions .ofcWorides (2.3.1).

E. The undried material melts at about 158° (2.4.21).
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Tests

pH (2.4.24). 3.6 to 4.6, detennined in a 2.0 per cent w/v solution.

Related substances. Determine by thin-layerchromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase.A mixture of 90 volumes ofchloroform saturated
with strong ammonia solution and 10 volumes of ethanol.

Test solution. Add to 200 mg of the substance under
examination in a glass-stoppered test-tube 10 ml of chlorofonn
saturated. with strong ammonia solution, shake vigorously
for 2 minutes, allow the solids to settle and decant the
supernatant liquid.

Reference solution (a). Prepare in the same manner as the test
solution but using 200 mg of amodiaquine hydrochloride RS
and 10 ml of chloroform saturated with strong ammonia
solution.

Reference solution (b). Dilute 1 volume of reference solution
(a) with sufficient chloroform saturated with strong ammonia
solution to obtain 200 volumes.

Apply to the plate 10 ~ of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate in air and examine in ultraviolet
light at 254 nm. The principal spot in the chromatogram
obtained with the test· solution corresponds to that in the
chromatogram obtained with reference solution (a) and no
secondary spot in the chromatogram obtained with the test
solution is more intense than the principal spot in the
chromatogram obtained with reference solution (b).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43).6.0 to 10.0 per cent, determined on 0.5 g.

Assay. Weigh accurately about 0.3 g and dissolve in sufficient
0.1 M hydrochloric acid to produce 200.0 ml. Dilute 10.0 mlto
1000.0 ml with 0.1 M hydrochloric acid. Measure the
absorbance of the resulting solution at the maximum at about
343 nm (2.4.7), using 0.1 M hydrochloric acid as the blank.

Calculate the content of CzoHzzCIN30, 2HCI from the
absorbance obtained by carrying out the Assay simultaneously
on amodiaquine hydrochloride RS.

Amodiaquine Tablets
Amodiaquine Hydrochloride Tablets

Amodiaquine Tablets contain not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
amodiaquine, CzOHzzClN30.

Usual strength. The equivalent of 200 mg of amodiaquine. (1
g ofAmodiaquine Hydrochloride anhydrous is approximately
equivalent to 0.83 g of amodiaquine).

AMODIAQUINE TABLETS

Identification

A. Extract the powdered tablets with water and fl1ter. To 1 m1
of the fl1trate add 0.5 ml of cobalt thiocyanate solution; a
green precipitate is produced.

B. The powdered tablets give the reactions ofchlorides (2.3.1).

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml ofwater,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and fl1ter. Measure
the absorbance of the filtered solution, suitably diluted with
water if necessary, at the maximum at about 343 urn (2.4.7).
Calculate the content ofCzoHzzClN30 in the medium from the
absorbance obtained from a known concentration of
amodiaquine hydrochloride RS in the same medium.

D. Not less than 70 per cent of the stated amount of
CzOH22ClN30.

Related substances.Determineby thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of90 volumes ofchloroform saturated
with strong ammonia solution and 10 volumes of ethanol.

Test solution. Shake a quantity of the powdered tablets
containing about 40 mg ofAmodiaquine Hydrochloride with
20 ml of water for 1 minute, add 25 ml of chlorofomx and 1 ml
of strong ammonia solution and shake vigorously for 2
minutes. Filter the chloroform extract through a cotton plug
previously soaked in chloroform, evaporate the fl1trate to
dryness and dissolve the residue in 2 ml ofchloroform saturated
with strong ammonia solution.

Reference solution (a). Prepare in the same manner as the test
solution but using 200 mg of amodiaquine hydrochloride RS
and 10 ml of chloroform saturated with strong ammonia
solution

Reference solution (b). Dilute 1 volume of reference solution
(a) with sufficient chloroform saturated with strong ammonia
solution to obtain 200 volumes.

Apply to the plate 10 ~ of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate inair andexa:rl1ine inultraviolet
light at 254 nm. The principal spot in the chromatogram
obtained· with the test solution corresponds to that in the
chromatogram obtained with reference solution (a) and no
secondary spot in the chromatogram obtained with the test
solution is more intense than the principal spot in the
chromatogram obtained with reference solution (b).

Other tests. Comply with the tests stated under Tablets.
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Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.3 g of amodiaquine,
add 100 ml of 0.1 M hydrochloric acid and heat on a water
bath for about 15 minutes with occasional stiiring. Cool, transfer
to a 200-ml graduated flask and dilute to volume with 0.1 M
hydrochloric acid. To 10.0 ml of the clear supernatant liquid
in a separator, add 10 ml of 0.1 M hydrochloric acid and
extract with 20 ml ofchloroform. Discard the chloroform extract.
Add 4.5 ml of 1 M sodium hydroxide and extract with four
quantities, each of25 ml, of chloroform. Extract the combined
chloroform solutions with three quantities, each of 50 ml, of
0.1 M hydrochloric acid and dilute with sufficient 0.1 M
hydrochloric acid to produce 200.0 ml. Dilute 10.0 ml with
sufficient 0.1 M hydrochloric acid to produce 100.0 ml.
Measure the absorbance of the resulting solution at the
maximum at about 343 nm (2.4.7), using 0.1 M hydrochloric
acid as the blank.

Calculate the content of CzoHzzCIN30, 2HCl from the
absorbance obtained by carrying out the Assay simultaneously
on amodiaquine hydrochloride RS. Multiply the result by
0.830 to get the equivalent quantity of CzoHzzC1N30.

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

Amoxycillin Sodium

a H CaONa

NH2 H't-I>l.:xCHa

d!N-t-t-s CHa
I a H H

Ha ~

sodium RS or with the reference spectrum of amoxycillin
sodium.

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

C. A 5 per cent w/v solution gives the reactions of sodium
salts (2.3.1).

Tests

Appearance of solution. A 10.0 per cent w/v solution is not
more opalescent than opalescence standard OS2 (2.4.1) when
examined immediately after preparation. The solution may
initially show a pink colour and its absorbance after 5 minutes
at about 430 urn is not more than 0.20 (2.4.7).

pH (2.4.24). 8.0 to 10.0, determined in a 10.0 per cent w/v
solution.

Specific optical rotation (2.4.22). +240° to +290°, determined
in a 0.25 per cent w/v solution in a 0.4 per cent w/v solution of
potassium hydrogen phthalate.

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

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm,
determined by Method A.

Sodium chloride. Not more than 2.0 per cent, calculated on
the anhydrous basis, determined by the following method.
Weigh accurately about 1.0 g, dissolve in 50 ml of distilled
water; add 10 ml of 2 M nitric acid and titrate with 0.1 M
silver nitrate, determining the end-point potentiometrically
(2.4.25) using a silver indicator electrode and a mercury
mercurous sulphate reference electrode or any other suitable
electrode.

Reference solution (b). Prepare in the same manner as the test
solution but usmg20 mg of 2-ethylhexanoic acid suspended
in 5 .ml of water in place of the substance under examination.

Test solution. Prepare a 1.0 per cent w/v solution of valerie
acid (internal standard) in hexane (solution A). Dissolve 1.0 g
of the substance under examination in 5ml of water in a glass
stoppered flask, add 3 ml of 2 M hydrochloric acid, 1 ml of
solution A and 5 ml of hexane, shake vigorously for 1 minute,
centrifuge ifnecessary and use' the clear supernatant layer.

Reference solution (a). Prepare in the same manner as the test
solution but using an extra 1 ml of hexane in place of solution
A.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with amoxycillin

Dose. By intramuscular or intravenous injection, the equivalent
of 1 to 3 g of amoxycillin daily, in divided doses..

Description. A white or almost white powder; very
hygroscopic.

C
uNO S 1 ml of0.1 M silver nitrate is equivalent to 0.005845 g ofNaCI.

16U1SN3 a 5 Mol. Wt. 387.4

Am illin
· S . . di (6 6 ( A .... dr .1 2-Ethylhexanoic acid.. Not more than 2.0 per cent, determined

.--- . ox¥c . OdiurnlS.SO urn.. R)=- =- .a."-'+=1l.y ox.yphen.Y.l::--bythe-followin ethodl:-----------------
D-glycylanlino)penicillanate. gIn .

... Determine by gas chromatography (2.4.13).
Amoxycillin Sodium contams not less than 85.0 per cent and
not more than 100.5 per cent of C16HlsNjNaOsS, calculated on
the anhydrous basis.

Category. Antibacterial.
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Chromatographic system
- a glass column 1.8 m x 4 mm, packed with a support

impregnated with a stationary phase suitable for the
separation of free fatty acids (such as a column
containing 10 per cent of SP 1200 and 1 per cent of
phosphoric acid on Chromosorb W AW, 80-100 mesh),

- temperature:
column. 145°,
inlet port and detector. 150°,
flow rate. 45 ml per minute of the carrier gas.

Water (2.3.43). Not more than 4.0 percent, determined on 0.4 g.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Dissolve 6.8 g of monobasic potassium
phosphate in 1000 ml of water and adjust the pH to about 5.0
with a 4.5 per cent w/v solution of potassium hydroxide.

Test solution. Transfer an accurately weighed quantity
containing about 120 mg ofAmoxycillin to a 100-ml volumetric
flask, dissolve in the solvent mixture and dilute to 100.0 ml
with the solvent mixture. Use this solution within 6 hours.

Reference solution. Weigh accurately a suitable quantity of
amoxycillin trihydrate RS, dissolve in the solvent mixture by
shaking and mixing if necessary, with the aid of ultrasound
and dilute to obtain a solution having a known concentration
of about 1.2 mg per ml. Use this solution within 6 hours.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with

octadecylsilane chemically bonded to porous silica or
ceramic microparticles (51JIIl),

- mobile phase: a mixture of 4 volumes of acetonitrile
and 96 volumes.ofthe solvent mixture,
flow rate. 1.5 ml per minute,

- spectrophotometer set at 230 nm,
- injection volume. 10 ,.u.

Inject the reference solution. The test is not valid unless the
capacity factor is between 1.1 and 2.8, the column efficiency is
not less than 1700 theoretical plates, the tailing factor is not
more than 2.5 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternately the test solutionand the reference solution.

Calculate the percentage content of C16H1SN3NaOsS by
multiplying the percentage content of C16H19N30SS by 1.060.

Amoxycillin Sodium intended for use in the manufacture of
parenteral preparations without a further appropriate
procedure for the removal ofbacterial endotoxins complies
with the following additional· requirement.

Bacterial endotoxins (2.2.3). Not more than 0.25 Endotoxin
Unit per mg ofamoxycillin.

Amoxycillin Sodium intended for use in the manufacture of
parenteral preparations without a further appropriate

AMOXYCILLIN CAPSULES

sterilisation procedure complies with the following
additional requirement.

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

Storage. Store protected from moisture; at a temperature not
exceeding 30°. If it is intended for use in the manufacture of
parenteral preparations, the container should be sterile, tamper
evident and sealed so as to exclude micro-organisms.

Lahelling. The label states whether or not the material is
intended for use in the manufacture ofparenteral preparations.

Amoxycillin Capsules
Amoxycillin Trihydrate Capsules; Amoxicillin Trihydrate
Capsules; Amoxicillin Capsules

Amoxycillin Capsules contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
amoxycillin, C16H19N30SS.

Usual strengths. The equivalent of 250 mg and 500mg of
amoxycillin.

Identification

Shake a quantity of the contents of the capsules containing
about 0.5 g of amoxycillin with 5 ml of water for 5 minutes,
filter, wash the residue frrst with ethanol and then with ether
and dry at a pressure not exceeding 0.7 kPa for 1 hour. The
residue complies with the following tests.

Test A may be omitted if test B is carried out.

A. Determine by infrared absorption spectrophotometrY (2.4.6).
Compare the spectrum with that obtained with amoxycillin
trihydrate RS or with. the reference spectrum.of amoxycillin
trihydrate.

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

Tests

Dissolution (2.5.2).
Apparatus. No 1,
Medium. 900 ml ofwater,
Speed and time. 100 rpm and 60 minutes.

Use one capsule in the vessel for each test.

Withdraw a suitable volume ofthemedium and filter promptly
tlrrough a membrane filter disc having an average pore diameter
not greater than 1.0 1JIIl, rejecting the frrst 1 rnl of the filtrate.
Dilute the filtrate, ifnecessary, with the same solvent. Measure
the absorbance of the resulting solution at the maximum at
about 272 nm (2.4.7). Similarly measure the absorbance of a
standard solution of known concentration of amoxicillin
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A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with amoxycillin
sodium RS or with the reference spectrum of amoxycillin
sodium.

Identification

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

C. A 5 per cent w/v solution gives the reactions of sodium
salts (2.3.1).

The injection is constimted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirements for
.Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constimted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Amoxycillin Injection contains not less than 90.0 per cent and
not more than 120.0 per cent of the stated amount of
amoxycillin, CJ~J9N30SS.

Usual strengths. The equivalent of 100 mg, 250 mg, 500 mg
and 1 g of amoxycillin.

Description. A white or almost white powder; very
hygroscopic.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following requirements.

Amoxycillin Injection
Amoxicillin Sodium Injection; Amoxycillin Sodium
Injection

Amoxycillin Injection is a sterile material consisting of
Amoxycillin Sodium with or without excipients.·It is filled in a
sealed container.

tryhydrate RS at about 272 nm and calculate the content of
CJ6HJ9N30sS.

D. Not less than 80 per cent of the stated amount of
CJ~J9N30SS.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Dissolve 6.8 g of monobasic potassium
phosphate in 1000 ml of water and adjust the pH to
5.0 with a 4.5 per cent w/v solution of potassiUliz hydroxide.

Test solution. Weigh accurately a quantity of the mixed
contents of20 capsules containing about 100 mg ofamoxicillin,
add about 80 mI of the solvent mixture and dissolve by shaking
for 15 minutes and mixing if necessary, with the aid of
ultrasound. Dilute to 100.0 mI with the solvent mixture and
fIlter. Use this solution within 6 hours.

Reference solution. Weigh accurately a suitable quantity of
amoxycillin trihydrate RS, dissolve in the solvent mixture by
shaking and mixing if necessary, with the aid of ultrasound
and dilute to obtain a solution having a known concentration
of about 1.2 mg per mI. Use this solution within 6 hours.

Chromatographic system

- a stainless steel column 25 cm x 4.0 mm, packed with
octadecylsilane bonded to porous silica particles or
ceramic microparticles (5 /lffi), .

- mobile phase: a mixture of 4 volumes of acetonitrile
and 96 volumes of the solvent mixture,

- flow rate. 1.5 mI per minute,
spectrophotometer set at 230 nm,

- injectionvolume.1O Ill.
Inject the reference solution. The test is not valid unless the
capacity factoris between 1.1 and 2.8, the column efficiency is
not less than 1700 theoretical plates, the tailing factor is not Tests

more than 2.5 and the relative standard deviation for replicate Appearance of solntion. A 10.0 per cent w/v solution is not
injections is not more than 2.0 per cent. more opalescent than opalescence standard OS2 (2.4.1) when

··-·----Inject-alternately-the-tesbsolution-and-the-referencecsolution-.-examined-immediately-after-preparation;cThec-solutioncmay---·--

Calculate the content of CJ6HJ9N30sS in the capsules. initially show a pink colour and its absorbance after 5 minutes

S S df
' at about 430 nmis not more than 0.20 (2.4.7).

torage. tore protecte rom mOIsture.

L b Din Th 1 b 1 th
. fth . . di pH (2.4.24). 8.0 to 10.0, determined in a 10.0 per cent w/v

a e g. e a estates e quantity 0 e active mgre ent 1 t'
. f h . al f 'lli so u lOn.m terms 0 t e eqUlv ent amount 0 amOXYCl n.

Specific optical rotation (2.4.22). +240° to +290°, determined
in a 0.25 per cent w/v solution in a 0.4 per cent w/v solution of.
potassium hydrogen phthalate.

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

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm,
determined by Method A.

Sodium chloride. Not more than 2.0 per cent, calculated on
the anhydrous basis, determined by the following method.
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Weigh accurately about 1.0 g, dissolve in 50 ml of distilled
water; add 10 ml of 2 M nitric acid and titrate with 0.1 M
silver nitrate, detennining the end-point potentiometrically
(2.4.25) using a silver'indicator electrode and a mercury
mercurous sulphate reference electrode or any other suitable
electrode.

1 ml of0.1 M silvernitrate is equivalent to 0.005845 g ofNaCl.

Bacterial endotoxins (2.2.3). Not more than 0.25 Endotoxin
Unit per mg of amoxycillin.

Water (2.3.43). Not more than 4.0 per cent, determined on 0.4 g.

Assay. Detennine by liquid chromatography (2.4.14).

Solvent mixture. Dissolve 6.8 g of monobasic potassium
phosphate in 1000 ml of water and adjust the pH to 5.0 with a
4.5 per cent w/v solution of potassium hydroxide.

Test solution. Detennine the weight of the contents of 10
containers. Transfer an accurately weighed quantity of the
mixed contents ef the 10 containers containing about 100 mg
of amoxycillin to a 100-ml volumetric flask, add 80 ml of the
solvent mixture and dissolve by shaking and mixing if
necessary, with the aid of ultrasound. Dilute to 100.0 ml with
the solvent mixture and fllter. Use this solution within 6 hours.

Reference solution. Dissolve an accurately weighed quantity
ofamoxycillin trihydrate RS in the solvent mixture by shaking
and mixing if necessary, with the aid of ultrasound and dilute
to obtain a solution having a known concentration of about
1.2mg per ml. Use this solution within 6 hours.

Chromatographi.c system
- a stainless steel column 25 cm x 4.0 rom, packed with

octadecylsilane bonded to porous silica or ceramic
microparticles (5 flIll),

- mobile phase: a mixture of 4 volumes of acetonitrile
and 96 volumes of the solvent mixture,
flow rate. 1.5 ml per minute,

- spectrophotometer set at 230 nm,
- injection volume. 10 f.Il.

Inject the reference solution. The test is not valid unless the
capacity factor is between 1.1 and 2.8, the column efficiency is
not less than 1700 theoretical plates, the tailing factor is not
more than 2.5 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the percentage content of C16H19N30SS in the
injection.

Storage. Store protected from moisture, in a sterile, tamper
evident container sealed so as to exclude micro-organisms, at
a temperature not exceeding 30°.

Labelling. The label states the quantity ofAmoxycillin Sodium
contained in the sealed container in terms of the equivalent
amountofamoxycillin.

AMOXYCILLIN ORAL SUSPENSION

Amoxycillin Oral Suspension
Amoxicillin Oral Suspension

Amoxycillin Oral Suspension is a mixture consisting of
Amoxycillin Trihydrate with buffering agents and other
excipients. It contains a suitable flavouring agent. It is filled in
a sealed container.

The suspension is constituted by dispersing the contents of
the sealed container in the specified volume of Water just
before issue.

Amoxycillin Oral Suspension contains not less than 90.0 per
cent and not more than 120.0 per cent of the stated amount of
amoxicillin C16H19N30SS.

When stored at the temperature and for the period stated on
the label during which the constituted suspension may be
expected to be satisfactory for use, it contains not less than
80.0 per cent of the stated amount of amoxycillin C16H19N30sS.

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

Usual strengths. Amoxycillin 125 mg per 5 ml; Amoxycillin 250
mgper5ml.

Identification

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

The constituted suspension complies with the tests stated
under Oral liquids and with the following tests.

Tests

pH (2.4.24). 5.0 to 7.5.

Assay. Detennine by liquid chromatography (2.4.14).

Solvent mixture. Dissolve 6.8 g of monobasic potassium
phosphate in 1000 ml of water and adjust the pH to 4.5 with a
4.5 per cent w/v solution of potassium hydroxide.

Test solution. Transfer an accurately weighed quantity
containing about 100 mg of amoxicillin to a 100-ml volumetric
flask, dissolve in the solvent mixture and dilute to 100.0 ml
with the solvent mixture and filter. Dilute 10.0 ml ofthe solution
to 50.0 ml with the solvent mixture.

Reference solution. Dissolve an accurately weighed quantity
ofamoxycillin trihydrate RS in the solvent mixture by shaking
and mixing if necessary, with the aid of ultrasound and dilute
to obtain a solution having a known concentration of about
0.2 mg per ml ofaxnoxycillin. Use this solution within 6 hours.

Chromatographic system
- a stainless steel column 25 cm x 4.0 rom, packed with

octadecylsilane chemically bonded to porous silica or
ceramic microparticles (5 flIll),
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Tests

trihydrate RS or with the reference spectrum of amoxycillin
trihydrate.

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

C. Place about 2 mg in a test-tube. Moisten with 0.05 ml of
water and add 2 ml of sulphuric acid10rmaldehyde reagent.
Mix the contents of the tube by swirling; the solution is
practically colourless. Place the tube in a water-bath for
1 minute; a dark yellow colour develops.

Identification

Test A may be omitted iftests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with amoxycillin

Amoxycillin Trihydrate

o H COOH

NH2 H~~~CH3m N-t-t-s CH3
I 0 H H

HO //

mobile phase: a mixture of 4 volumes of acetonitrile
and 96 volumes of the solvent mixture,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 230 nm, .
- injection volume.10 Ill.

Inject the reference solution. The test is not valid unless the
capacity factor is between 1.1 and 2.8, the column efficiency is
not less than 1700 theoretical plates, the tailing factor is not
more than 2.5 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution~

Determine the weight per ml of the oral suspension (2.4.29)
and calculate the content of C16H19N30s8 weight in volume.

Repeat the procedure using a portion of the constituted
suspension that has been stored at the temperature and for
the period stated on the label.

Labelling. The label states (1) the quantity of active ingredient
in terms of the equivalent amount of amoxicillin; (2) the
temperature of storage and the period during which the
constituted suspension may be expected to be satisfactory
for use.

Appearance of solution. Dissolve 1.0 g iu 10 ml of 0.5 M
hydrochloric acid, and a further 1.0 g in a mixture of 3 ml of
dilute ammonia solution and 7 ml of water. Both solutions
when freshly prepared are not more opalescent than
opalescence standard 082 (2.4.1).

pH (2.4.24).3.5 to 5.5, determined in a 0.2 per cent w/v solution.

Specific optical rotation (2.4.22). +290° to +315°, determined
in a 0.2 per cent w/v solution in carbon dioxide-free water.

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm,
determined by Method A.

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy llletals'J\1ethod B (20ppm).

Sulphated ash (2.3.18). Not more than 1.0 per cent.

Water (2.3.43). 11.5 to 14.5 percent, determined on 0.1 g.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Dissolve 6.8 g of monobasic potassium
phosphate in 1000 ml of water and adjust the pH to

C uNO 8 3H ° M I Wt 4194 4.5 with a 4.5 per cent w/v solution of potassium hydroxide.16U 19 3 S, 2 0 • . •

Amoxycillin Trihydrate is (6R)-6-(a-4-hydroxyphenyl-n- Test solution. Transfer an accurately weighed quantity of about
glycylarnino)penicillanic acid trihydrate. 120 mg of the substance under examination to a 100-ml

---------,.---~,.---,.---------c-=---,.---,.---~,.---,.----,----=----,----------c-,.---,.----'volurrietrie-flaskTdissolve-in-the-solvent-mixture-by-shaking---
Amoxycillin Trihydrate contains not less than 95.0 per cent and mixing if necessary, with the aid of ultrasound and dilute
and not more than 100.5 per cent of C16H19N30s8, calculated to 100.0 ml with the solvent mixture. Use this solution within
on the anhydrous basis. 6 hours.

Category. Antibacterial. Reference solution. Weigh accurately a suitable quantity of

Dose. The equivalent of750 mg to 4.5 g of amoxycillin daily, in amoxycillin trihydrate RS, dissolve in the solvent mixture by
divided doses. shaking and mixing if necessary, with the aid of ultrasound

and dilute to obtain a solution having a known concentration
Description; A white or almost white;l:;rystalline powder. of about 1.2 mg per ml. Use this solution within 6 hours.

Chromatographic system
- a stainless steel column 25 cm x 4.0 rom, packed with

octadecylsilane chemically bonded to porous silica or
cerarnicmicroparticles (51JlD.),
mobile phase: a mixture of 4 volumes of acetonitrile
and 96 volumes of the solvent mixture,
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- flow rate. 1.5 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume. 10 ,.u.

Inject the reference solution. The test is not valid unless the
capacity factor is between 1.1 and 2.8, the column efficiency is
not less than 1700 theoretical plates, the tailing factor is not
more than 2.5 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the percentage content of C16H19N30SS.

Storage. Store at a temperature not exceeding 30°.

Labelling. The label states (l) the strength in terms of the
equivalent amount of amoxycillin; (2) that the tablets should
be dispersed in water immediately before use.

Amoxycillin Dispersible Tablets
Amoxycillin Trihydrate Dispersible Tablets;Dispersible
Amoxicillin Tablets

Amoxycillin Dispersible Tablets contain Amoxycillin
Tribydrate in a suitable dispersible base.

Amoxycillin Dispersible'Tablets contain not less than 90.0 per
cent and not more than 120.0 per cent of the stated amount of
amoxycillin, CJ(;H19N30SS.

Usual strengths. The equivalent of 125 mg and 250 mg of
amoxycillin.

Identification

Shake a quantity of the powdered tablets containing about
0.5 g of amoxycillin with 5 ml of water for 5 minutes, fIlter,
wash the residue fIrst with ethanol and then with ether and
dry for 1hour at a pressure not exceeding 0.7 kPa. The residue
complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with amoxycillin
trihydrate RS or with the reference 'spectrum of amoxycillin
trihydrate.

Tests

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets.

Determine by liquid chromatography (2.4.14).

Solvent mixture. Dissolve 6.8 g of monobasic potassium
phosphate in 1000 ml of water and adjust the pH to about
4.5 with a 4.5 per cent w/v solution ofpotassium hydroxide.

Test solution. Weigh accurately a quantity of the powdered
tablets containing about 100 mg ofamoxicillin and dissolve in
the solvent mixture by shaking for 15 minutes and mixing if
necessary, with the aid of ultrasound. Dilute to 100.0 ml with
the solvent mixture and fIlter. Use this solution within 6 hours.

Reference solution. Weigh accurately a suitable quantity of
amoxycillin trihydrate RS, dissolve in the solvent mixture by
shaking and mixing if necessary, with the aid of ultrasound
and dilute to obtain a solution having a known concentration
of about 1.2 mg per ml. Use this solution within 6 hours.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with

octadecylsilane chemically bonded to porous silica or
ceramic microparticles (51JIIl),

- mobile phase: a mixture of 4 volumes of acetonitrile
and 96 volumes of the solvent mixture,
flow rate. 1.5 ml per minute,

- spectrophotometer set at 230 nm,
- injection volume. 10 ,.u.

Inject the reference solution. The test is not valid unless the
capacity factor is between 1.1 and 2.8, the column efficiency is
not less than 1700 theoretical plates, the tailing factor is not
more than 2.5 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of C16H19N30SS in the tablets.

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

Amoxycillin and Potassium
Clavulanate Injection
Amoxicillin and Potassium Clavulanate injection

Amoxycillin and Potassium Clavulanate injection is a sterile
material consisting of Amoxycillin Sodium arid Potassium
Clavulanate with or without excipients. It is fIlled in a sealed
container.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Amoxycillin and Potassium Clavulanate Injection contains not
less than 90.0 per cent and not more than107.5 per cent of the
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stated amounts of amoxycillin,C16H19N30SS and ofclavulanic
acid, CSH9NOs.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following requirements.

Usual strengths. 0.3 g per 10 ml; 0.6 g per 10 ml; 1.2 g per 10 mI.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254 (such as Merck silica gel 60
GF254 plates).

Mobile phase. A mixture of 1volume ofbutan-1-ol, 2 volumes
of a 0.1 per cent w/v solution of disodium edetate in mixed
phosphate buffer pH 4.0, 6 volumes of glacial acetic acid
and 10 volumes of butyl acetate.

Test solution. Shake a quantity of the contents of the sealed
container containing about 0.4 g of clavulanic acid in 100 mI of
a mixture of 4 volumes of methanol and 6 volumes of 0.1 M
mixed phosphate buffer pH 7.0 and filter.

Reference solution. A solution containing 0.4 per cent w/v of
lithium clavulanate RS and 0.8 per cent w/v of amoxycillin
trihydrate RS in a mixture of 4 volumes of methanol and 6
volumes of 0.1 M mixed phosphate buffer pH 7.0.

Apply to the plate 1 III of each of the solutions after
impregnating the plate by spraying it with a 0.1 per cent w/v
solution of disodium edetate in mixed phosphate buffer pH
4.0 and allowing to dry overnight and activating the plate by
heating at 105° for 1 hour just before use. After development,
allow it to dry in air and examine in ultraviolet light at 254 nm.
The principal spots in the chromatogram obtained with the
test solution correspond to those in the chromatogram
obtained with the reference solution.

B. In the Assay; the retention time of the two principal peaks
in the chromatogram obtained with the test solution
correspon.d to those irilhe chrolliatogrrirrl obtained with the
reference solution.

Tests

pH (2.4.24).8.0 to 10.0, determined in a solution containing
about 10 per cent w/v of amoxycillin.

Bacterial endotoxins (2.2.3). Not more than 0.25 Endotoxin
Driil per llig of amoxycillin.

Water (2.3.43). Not more than 3.5 per cent, determined on
0.5g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Determine the weight of the contents of 10
containers. Dissolve, with shaking, a quantity of the mixed
contents of the 10 containers containing about 60 mg of

amoxycillin in water and dilute to 100.0 mI with the same
solvent, mix and fIlter.

Reference solution. A solution containing 0.06 per cent w/v of
amoxycillin trihydrate RS and 0.012 per cent w/v of lithium
clavulanate RS in water.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with

octadecylsilane bonded to porous silica (10 fll11),
- mobile phase: a mixture of 95 volumes ofbuffer solution

prepared by dissolving 7.8 g of monobasic sodium
phosphate in 900 mI of water, adjust the pH to 4.4 with
10M sodium hydroxide or orthophosphoric acid and
5 volumes of methanol,

- flow rate. 2 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume. 20 fll.

Inject the reference solution. The test is not valid unless the
resolution between the peaks due to amoxycillin and clavulanic
acid is not less than 3.5, the tailing factor is not more than 1.5,
the column efficiency is not less than 550 theoretical plates
for both component and the relative standard deviation is not
more than 2.0.
Inject alternately the test solution and the reference solution.

Calculate the content of C16H19N30SS and CSH9NOs.

1 mg of CsHsLiNOs is equivalent to 0.9711 mg of CSH9NOs.

Labelling. The label states the quantity ofAmoxycillin Sodium
contained in it, in terms of the equivalent amount of
amoxycillin, and the quantity of Potassium Clavulanate, in
terms of the equivalent amount of clavulanic acid.

Amoxycillin and Potassium
Clavulanate Oral Suspension
Amoxicillin and Potassium Clavulanate oral suspension

Amoxycillin and Potassium Clavulanate oral suspension is a
mixture ofAmoxycillin Trihydrate and Potassium Clavulanate
or Potassium Clavulanate Diluted with buffering agents and
other excipients. It contains a suitable flavouring agent.

The suspension is constituted by dispersing the contents of
the sealed container in the specified volume of Water just
before use.

Amoxycillin and Potassium Clavulanate Oral Suspension
contains not less than 90.0 per cent and not more than 120.0
per cent of the stated amount of amoxycillin, C16H19N30SS and
not less than 90.0 per cent and not more than 125.0 per cent of
the stated amount of clavulanic acid, CSH9NOs.

When stored at the temperature and for the period stated on
the label during which the constituted suspension may be
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expected to be satisfactory for use, it contains not less than
80.0 per cent of the stated amounts ofamoxycillin, C16H19N30SS
and clavulanic acid, CgHgNOs.

Usual'strengths. Amoxycillin 250 mg and Potassium
Clavulanate 250 mg per5 ml; Amoxycillin 400 mg andPotassium
Clavulanate 400 mg per 5 ml.

Identification

In the Assay, the retention time of the two principal peaks in
the chromatogram obtained with the test solution correspond
to those in the chromatogram obtained with the reference
solution.

Tests

Water (2.3.43). Not more than 7.5 per cent where the label
indicates that after reconstitution as directed, the suspension
contains an amount of amoxycillin that is less than 40 mg per
ml; not more than 8.5 per cent where the label indicates that
after reconstitution as directed, the suspension contains an
amount ofamoxicillin that is equal to or more than 40 mg per ml
andis less than or equal to 50 mg per ml; not more than 11.0
per cent where the label indicates that after reconstitution as
directed, the suspension contains an amount of amoxycillin
that is more than 50 mg per ml and is less than or equal to 80
mg per ml; not more than 12.0 per cent where the label indicates
that after reconstitution as directed, the suspension contains
an amount of amoxycillin that is more than 80 mg per ml.

The constituted suspension complies with the tests stated
under Oral liquids and with the following tests.

pH (2.4.24).3.8 to 6.6.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Transfer an accurately weighed quantity
containing about 50 mg of amoxycillin to a 100-ml volumetric
flask, dissolve in water, dilute to 100.0 ml with the same solvent
and filter. Use the filtrate as the test solution within 1 hour.

Reference solution. A solution containing 0.05 per cent w/v of
amoxycillin trihydrate RS and 0.02 per cent w/v of lithium
clavulanate RS in water.

Chromatographic system
a stainless steel column 30 cm x 4 mm, packed with
octadecylsilane bonded to porous silica (3 to 10 1JIIl),

- mobile phase: a mixture of95 volumes ofpH4.4 sodium
phosphate buffer and 5 volumes of methanol,

- flow rate. 2 ml per minute,
spectrophotometer set at 220 urn,

- injection volume. 20111.

Inject the reference solution. The relative retention times are
about 0.5 for clavulanic acid and 1.0 for amoxycillin. The
resolution between the amoxycillin and clavulanic acid peaks

AMOXYCILLIN AND POTASSIUM CLAVULANATE TABLETS

is not less than 3.5. The test is not valid unless the column
efficiency determined from each analyte peak is not less than
550 theoretical plates, the tailing factor for each analytepeak
is not more than 1.5 and the relative standard deviati<)ll for
replicate injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Determine the weight per ml of the oral suspension (2.4.29)
and calculate the content of C16H19N30SS and CgHgNOsweight
in volume.

1 mg of CgHgLiNOs is equivalentto 0.9711 mg ofCgHgNOs.

Repeat the procedure using a portion of the constituted
suspension that has been stored at the temperature and for
the period stated on the label.

Storage. Store protected from moisture.

Labelling. The label states the quantity of Amoxycillin
Trihydrate contained in it, in terms of the equivalent amount
of amoxycillin, and the quantity of Potassium Clavulanate, in
terms of the equivalent amount of clavulanic acid.

AmoxyciUin and Potassium
Clavulanate Tablets
Amoxicillin and Potassium Clavulanate Tablets

Amoxycillin and.Potassium Clavulanate Tablets contain
Amoxycillin Trihydrate and Potassium Clavulanate. The
tablets are coated.

Amoxycillin and Potassium Clavulanate Tablets contain not
less than 90.0 per cent and not more than 120.0 per cent of the
stated amounts of amoxycillin, C16H19N30SS and clavulanic
acid, CgHgNOs.

Usual strengths. 125 mg; 500 mg.

Identification

In the Assay, the retention time of the two principal peaks in
the chromatogram obtained with the test solution correspond
to those in the chromatogram obtained with the reference
solution.

Tests

Disintegration (2.5.1). 30 minutes, for tablets labelled for
veterinary use only, simulated gastric fluid being substituted
for water in the test.

Dissolution (2.5.2). (Tablets labelled for veterinary use only
are exempt from this requirement).
Apparatus. No 1,

Medium. 900 ml ofwater,
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- spectrophotometer set at 220 nm,
- injection volume. 20 ~.

Inject the reference solution. The relative retention times are
about 0.5 for clavulanic acid and 1.0 for amoxycillin. The
resolution between the amoxycillin and clavulanic acid peaks
is not less than 3.5. The test is not valid unless the column
efficiency determined from each analyte peak is not less than
550 theoretical plates, the tailing factor for each analyte peak
is not more than 1.5 and the relative standard deviation for
replicate injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of C16H19N30SS and CgHgNOs in the
tablets.

1 mg of CgHgLiNOsis equivalent to 0.9711 mg ofCgHgNOs.

Storage. Store protected from moisture.

Labelling. The label includes the word "chewable" in
juxtaposition to the official name in the case of Chewable
Tablets. The label also indicates that Chewable Tablets may
be chewed before being swallowed or may be swallowed
whole. Tablets intended for veterinary use only are so labelled.

O~CH3OH
NH2

OH

Amphotericin B

Speed and time. 75 rpm and 30 minutes or 45 minutes where
the Tablets are labelled as chewable.

Withdraw a suitable volume of the medium and filter. Carry
out the method described under Assay.

D. Not less than 85 per cent of the stated amount of
C16H19N30SS and not less th;m 80 per cent of the stated
amount ofCgHgNOs.

For tablets labelled as chewable. Not less than 80 per cent of
the stated amount of the C16H19N30SS and CgHgNOs is
dissolved in 45 minutes.

Uniformity of content. Comply with the test stated under
Tablets, determining the content of clavulanic acid in the
tablets.

Follow the chromatographic procedure described underAssay
using the following test solution.

Powder one tablet and transfer to a 100 ml flask. Dissolve in
water and dilute to 100.0 ml with the same solvent and filter.
Further dilute to obtain a solution containing 0.05 per cent
w/v of amoxycillin. Use the solution within 1 hour.

Calculate the content of CgHgNOsin the tablet.

Water (2.3.43). Not more than 7.5 per cent, where the labelled
amount of amoxycillin in each tablet is 250 mg or less; not
more than 10.0 per cent where the labelled amount of
amoxycillin in each tablet is more than 250 mg but less than or
equal to 500 mg; not more than 11.0 per cent where the labelled
amount of amoxycillin in each tablet is more than 500 mg.
Where the tablets are labelled as chew.able, not more than 6.0
per cent where the labelled amount of amoxycillinin each
tablet is 125 mg or less; not more than 8.0 per cent where the
labelled amount of amoxycillin in each tablet is more than 125
mg. Where the tablets are labelled for veterinary use only, not
more than 10.0 per cent.

Other tests. Comply with the tests stated underTablets. C47H73N017 Mol. Wt. 924.1

-----Assay;-I)etermine-by-liquid-chromatography-(-2:4:-l4)·:-.----cAmphotericin-B-is-a-rnixture-consisting-mainly-of------

Test solution. Weigh and powder 20 tablets. Weigh accurately amphotericin B which is
a quantity of the powdered tablet containing about 50 mg of (3R,5R,8R,9R, lIS,13R,15S,16R,17S,19R,34S,35R,36R,37S)-19
amoxycillin, dissolve in water, dilute to 100.0 ml with water (3-amino-3,6-dideoxY-~-D-mannopyranosyloxy)-16-carboxy-
and filter. Use the filtrate as the test solution within 1 hour. 3,5,8,9,11,13,15, 35-octahydroxy-34,36-dimethyl-13,17-

epoxyoctatriaconta- 20,22,24,26,28,30,32-heptaen-37-olide
Reference solution. A solution containing 0.05 per cent w/v and other antifungal polyenes produced by the growth of
of amoxycillin trihydrate RS and 0.02 per cent w/v of lithium certain strains of Streptomyces nodosus or by any other
clavulanate RS in water. means.

Chromatographic system Amphotericin B has a potency of not less than 750 Units per
- a stainless steel column 30 cm x 4 mm, packed with mg, calculated on the dried basis.

octadecylsilane bonded to porous silica (3 to 10 Ilffi),
- mobile phase: amixture of 95 volumes of0.78 per cent Category. Antifungal.

w/v solution of sodium phosphate, adjusted to pH 4.4 Dose. Orally, upto 200 mg every six hours; by slow intravenous
with orthophosphoric acid and 5 volumes of methanol; injection, 250 mg per kg of body weightdaily, increased to 1

- flow rate. 2 ml per minute, mg per kg daily or 1.5 mg per kg on alternate days.

820



IP 2010

Description. Ayellow to orange powder; practically odourless.
Even in the absence of light, it is gradually decomposed in a
humid environment,. degradation being faster at higher
temperatures. In solutions, it is inactivated in the presence of
light and at low pH values.

Identification

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

B. Dissolve 25 mg in 5 ml ofdimethyl sulphoxide, add sufficient
methanol to produce 50 ml, and dilute 2 ml to 200 ml with
methanol. When examined in the range 300 nm to 450 nm
(2.4.7), the resulting solution shows absorption maxima at about
362 nm, 381 nm, and 405 nm. The ratio of the absorbance at the
maximum at about 362 nm to the absorbance at the maximum at
about 381 nm, 0.5 to 0.6; the ratio of the absorbance at the
maximum at about 381 nm to the absorbance at the maximum at
about405nm, about 0.9.

C. To 1ml ofa 0.05 percent w/v solution in dimethyl sulphoxide
add 5 ml ofphosphoric acid to form a lower layer; a blue ring
is immediately formed at the junction of the liquidS. Mix; the
mixture becomes intensely blue. Add 15 ml of water and mix;
the solution becomes pale straw-coloured.

Tests

pH (2.4.24). 6.0 to 8.0, deterinined in a 3.0 per cent w/v
suspension in water; for parenteral use, 3.5 to 6.0.

Tetraenes. Not more than 15.0 per cent (for parenteral use, not
more than 10.0 per cent), determined by the following method.
Weigh accurately about 50 mg, dissolve in 5 ml of dimethyl
sulphoxide, dilute to 50.0 ml with methanol and dilute 4.0 ffiI
of the resulting solution to 50.0 ml with methanol (solution1).
Prepare solution (2) in a similar manner using 50 mg of
amphotericin B RS, accurately weighed, instead of the
substance under examination. For solution (3) dissolve 25 mg
of nystatin RS, accurately weighed, in 25 ml of dimethyl
sulphoxide, dilute to 250.0 ml with methanol and dilute 4.0 ml
to 50.0 ml with methanol. Using as the blank a 0.8 per cent
v/v solution of dimethyl sulphoxide in methanol, measure
the absorbances of solutions (1), (2) and (3) at the maxima at
about 282 nm and about 304 nm (2.4.7).

Calculate the specific absorbances for the substance under
examination, amphotericin B RS and nystatin RS at both
wavelengths and calculate the content of tetraenes from the
expression

25 WN [(A B282 X A mo4 ) - (A B304 X A U282 )

[(A B282 X A N304 ) - (A B304 X A N282 )] WU

where WN is the weight, in mg, ofnystatin RS, AB282 and AB304

are the specific absorbances of amphotericin B RS at about

AMPHOTERICIN B INJECTION

282 nm and 304nm, respectively, AN282 andAN304 are the specific
absorbances of nystatin RS at about 282 nm and 304 nm
respectively, AU282 and AU304 are the specific absorbances of
the substance under examination at about 282 nm and 304 nm
respectively and WU is the weight in mg of the sample taken.

Sulphated ash (2.3.18). Not more than 3.0 per cent; for
parenteral use, not more than 0.5 per cent.

Loss on drying (2.4.19). Not more than 5.0percent, determined
on 1.0 g by drying in an oven at 60° at a pressure not exceeding
0.7kPa.

Assay. Deterinine by the microbiological assay ofantibiotics,
Method A (2.2.10) on a solution prepared in the following
manner. Weigh accurately about 60 mg, triturate with
dimethylformamide and add, with shaking, sufficient
dimethylformamide to produce 100.0 mi. Dilute 10.0 ml to
100.0 ml with dimethylformamide. Express the resultin Units
per mg.

Amphotericin B intended for use in the manufacture of
parenteral preparations without ,a further appropriate
procedure for removal ofbacterial endotoxins complies with
the following additional requirement.

Bacterial endotoxins (2.2.3). Notmore than 1.0Endotoxin Unit
per mg, using the supernatant liquid obtained after shaking
50 mg with 25 ml ofwaterBETand centrifuging.

Amphotericin B intended for use in the manufacture of
parenteral preparations without a further appropriate
sterilisation procedure complies with the following
addi~ional requirement.

Sterility (2:2.11). Complies with the test for sterility, using
50 mg fromeach container.

Storage. Store protected from light in a refrigerator (2° to 8°).
Do not freeze.

Labelling. The label states (1) the number ofUnits per mg; (2)
whether the material is intended for use in the manufacture of
parenteral preparations.

Amphotericin ]J Injection
Amphotericin B Injection is a sterile freeze dried mixture of
Amphotericin B and deoxycholate sodium with one or more
buffering agents. It is filled in a sealed container. .

The injection is constituted by dissolving the contents of the
sealed container in ·the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate Matter stated under
Parenteral Preparations (Injections)
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Storage. The COl1stituted~olutionshould be used immediately
after preparation but, in any case within the period
recommended by the.manufacturer.

Amphotericin B Injection contains Ilot less than 90.0 per cent
and not 'more than 120.0 per cent of the stated amount of
amphotericin B, C47H73N017.

The contents of the sealed container comply with the
requ~rements stated under Parenteral F(reparations
(Powders for Injection) and with the following requirements.

Usnal strength. 50 mg per ml.

Tests

pH (2.4.24).7.2 to 8.0 determined in a solution containing 10
mg per ml ofAmphotericin B.

Bacterial Endotoxins (2.2.3). Not more than 5.0Endotoxin unit
per mg of amphotericin B. For products used or labelled for
intrathecal injection, not more than 0.9 Endotoxin unit per mg.

Loss on drying (2.4.19). Not more than 8.0 per cent, determined
on 0.1 g by dryingin an oven at 60° at a pressure not exceeding
0.7kPa.

Assay. Determine by the microbiological assay of antibiotics,
Method A (2.2.10) on a solution prepared in the following
manner.

Mix the contents of 10 containers, dissolve in
dimethylf()rmamide. Express the results in mg per vial, taking
each 1000 units found to be equivalent to 1mg ofamphotericin
B.
Storage. Store in tightly closed containers between 2° to 8°,
protected from light.

Labeling. Label it to state that it is intended for use by
intravenous infusion to hospitalised patients only, and that
the solution should be protected from light during
administration.

Liposomal Amphotericin B Injection
Liposomal Amphotericin B Injection is a sterile freeze dried
mixture of Amphotericin B and along with phospholipids,
cholesterol, antioxidant and oneor more buffering agents. It
is filled in a sealed container.

The injection is constituted with dissolving the content of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted dispersion complies with the requirements
for Particulate matter stated under Liposomal preparations.

Storage. The constituted dispersion should be used
immediately after preparation but, in anycasewithin the period
recommended by the manufacturer.

IP 2010

LiposomalAmphotericinB. Injection contaills .not less than
90.0 per cent and not more than 120.0 percent of the stated
amount of amphotericin B,C47H73N017'

The contents of the sealed container comply with the
requirements stated under Liposomal Preparations and with
the following requirements.

Tests

pH (2.4.24). 4.5 to 6.5, determined on a dispersion containing
50 mg per ml ofamphotericin B.

Bacterial Endotoxins (2.2.3). Not more than 5.0 Endotoxin unit
per mg of amphotericin B.

Water (2.3.43). Not more than 2.0 per cent, determined on
0.5 g.

Other tests. Complies with the tests stated under Liposomal
Preparations (Injections).

Assay. Determine by the microbiological assay ofantibiotics,
Method (a) (2.2.10) on a solution prepared in the following
manner.

Mix the contents of 10 containers, dissolve in
dimethylformamide. Express the result in mg per vial, taking
each 1000 units found to be equivalent to 1 mg of amphotericin
B.

Vesicle size. Determine the average. vesicle size by light
scattering method. The intensity- weighted average vesicle
size for the injectable liposomal dispersion is not more than
150 nm, irrespective of the concentration of the dispersed
phase.

Storage. Store protected from light and moisture, at a
temperature between 2° to 8°.

Labeling. The label states that it is intended for use by
intravenous infusion to hospitalized patients only and that
the dispersion should be protected from light during

Ampicillin

Mol. Wt. 349.4

Ampicillin is (6R)-6~(<x-pheny1-D-glycylarnino)penicil1anic

acid.
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Ampicillin contains not less than 96.0 per cent and not more
than 100.5 per cent of C16H19N304S, calculated on the
anhydrous basis.

Category. Antibacterial.

Dose. 2 to 6 g daily, in divided doses.

Description. A white, crystalline powder.

Identification

A. Detennine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ampicillin RS
or with the reference spectrum of ampicillin.

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

Tests

Appearance of solution. Dissolve 1.0 g in 10 rnl of 1 M
hydrochloric acid and a further 1.0 g in a mixture of 3 rnl of
dilute ammonia solution and 7 rnl of water. Both solutions
when freshly prepared are not more opalescent than
opalescence standard OS2 (2.4.1).

pH (2.4.24). 3.5 to 5.5, determined in a 0.25 percent w/v solution.

Specific optical rotation (2.4.22). +280° to +305°, determined
in a 0.25 per cent w/v solution.

N, N-Dimethylaniline (2.3.21). Not more than 20 ppm.
detennined by Method B.

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

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Water (2.3.43). Not more than 2.0 per cent, determined on
0.3 g.

Assay. Determine by liquid chromatography (2. 4.14).

Solvent mixture. Mix 10 rnl of 1 M monobasic potassium
phosphate and 1 rnl of 1 M acetic acid and dilute to 1000 rnl .
with water.

Test solution. Transfer an accurately weighed quantity
containing about 100 mg of ampicillin to a 100-rnl volumetric
flask, add about 80 rnl of the solvent mixture, shake and mix
with the aid of ultrasound if necessary to achieve complete
dissolution and dilute to 100.0 rnl with the solvent mixture.
Use this solution promptly after preparation.

Reference solution (a). Weigh accurately a suitable quantity
of ampicillin RS, dissolve in the solvent mixture by shaking
and mixing ifnecessary, with the aid of ultrasound to obtain a
solution having a known concentration of about 1 mg per rnl.
Use this solution promptly after preparation.

AMPICILLIN CAPSULES

Reference solution (b). Dissolve caffeine in reference solution
(a) to obtain a solution containing about 0.12 mg per rnl.

Chromatographic system

- a stainless steel column 30 cm x 4.0 mm, packed with
octadecylsilane chemically bonded to porous silica or
ceramic microparticles (5 f..l.ID),

- mobile phase: a mixture of 909 volumes of water, 80
volumes of acetonitrile, 10 volumes of 1 M monobasic
potassium phosphate, and 1 rnl of 1 M acetic acid,

- flow rate. 2 rnl per minute,
- spectrophotometer set at 254 nm,

- injection volume. 20 Ill.
Inject reference solution (b). The resolution between the
caffeine and ampicillin peaks is not less than 2.0. The relative
retention times are about 0.5 for ampicillin and 1.0 for caffeine.

Inject reference solution (a). The test is not valid unless the
tailing factor is not more than 1.4 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject alternately the test solution and reference solution (a).

Calculate the percentage content of C16H19N304S,

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

Ampicillin Capsules

Ampicillin Capsules containAmpicillin orAmpicillinTrihydrate
equivalent to not less than 92.5 per cent and not more than
107.5 per cent of the stated amount ofampicillin, C16H19N304S.

Usual strengths. 250 mg; 500 mg.

Identification

The contents of the capsules comply with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ampicillin RS
or with the reference spectrum ofampicillin.

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

Tests

Dissolution (2.5.2).

Apparatus. No 1,
Medium. 900 rnl ofwater,

Speed and time. 100 rpm and 45 minutes.

Use one capsule in the vessel for each test.
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Withdrawa suitablevolume ofthe medium and ftlter promptly
through a membrane ftlter disc having an average pore diameter
not greater than 1.0 /ffil, rejecting the [rrst 1 ml of the ftltrate.
Transfer an accurately measured portion of the filtrate,
estimated to contain about 1 mg of ampicillin to a 50-ml
volumetric flask, dilute with a 1 per cent v/v solution of
formaldehyde in 0.3 M hydrochloric acid. Heat the solution
to 90° ± 5° in a constant temperature bath for 60 minutes.
Measure the absorbance of the resulting solution at the
maximum at about 352 TIm (2.4.7). Calculate the content of
C1JIl9N304S in the medium from the absorbance obtained from
a solution of known concentration of ampicillin RS.

D. Not less than 75 per cent of the stated amount of
C1JI19N30 4S.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2. 4.14).

Solvent mixture. Mix 10 ml of 1 M monobasic potassium
phosphate and I ml of 1 M acetic acid and dilute to 1000 ml
with water.

Test solution. Weigh accurately a quantity of the mixed
contents of20 capsules containing about 100 mg of ampicillin,
add about 80 ml of the solvent mixture and dissolve by shaking
for 15 minutes and mixing if necessary, with the aid of
ultrasound. Dilute to 100.0 ml with the solvent mixture and
ftlter. Use this solution promptly after preparation.

Reference solution (a). Weigh accurately a suitable quantity
of ampicillin RS, dissolve in the solvent mixture by shaking
and mixing ifnecessary, with the aid of ultrasound to obtain a
solution having a known concentration of about 1 mg per ml.
Use this solution promptly after preparation.

Reference solution (b). Dissolve caffeine in reference solution
(a) to obtain a solution containing about 0.12 mg per ml.

Chromatographic system

a-stainlesscsteel-eolumn-30-em-x-4,O-mm,-paeked-with
octadecylsilane chemically bonded to porous silica or
ceramic micro particles (5 /ffil),

- mobile phase: a mixture of 900 volumes of water,
80 volumes of acetonitrile, 10 volumes of 1 M
monobasicpotassium phosphate, and 1 ml of1 M acetic
acid,
flow rate. 2 ml per minute,
spectrophotometer set at 254 TIm,

injection volume. 20 fll.
Inject reference solution (b). The resolution between the
caffeine and ampicillin peaks is not less than 2.0. The relative
retention times are about 0.5 for ampicillin and 1.0 for caffeine.

Inject reference solution (a). The capacity factor is not more
than 2.5 and the tailing factor is not more than 1.4. The test is

IP 2010

not valid unless the relative standard deviation for replicate
injections is at most 2.0 per cent.

Inject alternately the test solution and reference solution (a).

Calculate the content of Cl6Hl9N304S in the capsules.

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

Labelling. The label states the strength in terms of the
equivalent amount of ampicillin (when Ampicillin Trihydrate
is used).

Ampicillin Sodium

o H GOONa

NH2 H~~.xxGHs
~N-t+-S GHsV 8 H H

ClJIlsN3Na04S Mol. Wt. 371.4

Ampicillin Sodium is sodium (6R)-6-(a.-phenyl-n-glycyl
amino)penicillinate

Ampicillin Sodium contains not less than 92.5 per cent and
not more than 100.5 per cent of CI6HlSN3Na04S, calculated on
the anhydrous basis.

Category. Antibacterial.

Dose. By intramuscular or intravenous injection, the equivalent
of 1 to 3 g of ampicillin daily, in divided doses.

Description. A white, crystalline powder; hygroscopic.

Identification

A. Determine by infrared absorption spectophotometry (2.4.6).
Comp-are the spectrum with that obtained with ampicillin
sodium RS or with the reference spectnim ofampicillin sodium.

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

C. A 5 per cent w/v solution gives the reactions of sodium
salts (2.3.1).

Tests

Appearance ofsolution. Al0.0 per cent w/v solution is clear,
when examined immediately after preparation (2.4.1), and the
absorbance of the solution at about 430 TIm (2.4.7) is not more
than 0.15.

pH (2.4.24). 8.0 to 10.0, determined 10 minutes after dissolution
in a 10.0 per cent w/v solution.
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Specific optical rotation (2.4.22). +258° to +287°, determined
in a 0.25 per cent w/v solution in a 0.4 per cent w/v solution of
potassium hydrogen phthalate.

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm,
determined by Method B.

Dichloromethane. Not more than 0.2 per cent w/w, determined
in the following manner.

Determine by gas chromatography (2.4.13).

Internal standard solution. A 0.02 per cent v/v solution of
1,2-dichloroethane in water.

Test solution. Dissolve 1.0 g of the substance under
examination in sufficient water to produce 10 ml.

Reference solution (a). Dissolve 1.0 g of the substance under
examination in 10 ml of the internal standard solution.

Reference solution (b). Mix equal volumes of the internal
standard solution and a 0.02 per cent v/v solution of
dichloromethane in water.

Chromatographic system
a glass column 1.5 m x 5 rom, packed with acid-washed
silanised diatomaceous support (100 to 120 mesh) coated
with 10 per cent w/w of polyethylene glycol 1000,

- temperature:
column. 60°,

- inlet port and detector.150°,
- flow rate. 40 ml per minute of the carrier gas.

Calculate the percentage w/w of dichloromethane, assuming
its relative density (2.4.29) to be 1.325 g.

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

Water (2.3.43). Notmore than 2.0 percent, determined on0.3 g.

Assay. Determine by liquid chromatography (2. 4.14).

Solvent mixture. Mix 10 ml of 1 M monobasic potassium
phosphate and 1 ml of 1 M acetic acid and dilute to 1000 ml
with water.

Test solution. Transfer an accurately weighed quantity
containing about 100 mg ofampicillin to a 100-ml volumetric
flask and dissolve in the solventmixture by shaking and mixing
ifnecessary, with the aid of ultrasound and dilute to 100.0 ml
with the solvent mixture. Use this solution promptly after
preparation.

Reference solution (a). Weigh accurately a suitable quantity
of ampicillin RS, dissolve in the solvent mixture by shaking
and mixing if necessary, with the aid of ultrasound to obtain a
solution having a known concentration of about 1 mg per ml.
Use this solution promptly after preparation.

Reference solution (b). Dissolve caffeine in reference solution
(a) to obtain a solution containing about 0.12 mg per ml.

AMPICILLIN INJECTION

Chromatographic system
- a stainless steel column 30 cm x 4.0 rom, packed with

octadecylsilane chemically bonded to porous silica or
ceramic microparticles (5 /illl),

- mobile phase: a mixture of 900 volumes of water,
80 volumes of acetonitrile, 10 volumes of 1 M
monobasic potassiumphosphate, and 1ml of1M acetic
acid,

- flow rate. 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 j.l1.

Inject reference solution (b). The resolution between the
caffeine and ampicillin peaks is not less than 2.0. The relative
retention times are about 0.5 for ampicillin and 1.0 for caffeine.

Inject reference solution (a). The test is not valid unless the
capacity factor is not more than 2.5, the tailing factor is not
more than 1.4 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternately the test solution and reference solution (a).

Calculate the percentage content of C16H19N304S,

Ampicillin Sodium intended for use in the manufacture of
parenteral preparations without a further. appropriate
procedure for the removal of bacterial endotoxins complies
with the following additional requirement.

Bacterial Endotoxins (i2.3). Not more than 0.15 Endotoxin
Unit per mg.

Ampicillin Sodium intended for use in the manufacture of
parenteral preparations without a further appropriate
sterilization procedure complies with the following
additional requirement.

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

Storage. Store protected from moisture at a temperature not
exceeding 30°. If it is intended for use in the manufacture of
parenteral preparations, the container should be sterile, tamper
evident and sealed so as to exclude micro-organisms.

Labelling. The label states whether or not the material is
intended for use in the manufacture ofparenteral preparations.

Ampicillin Injection

Ampicillin Sodium Injection

Ampicillin Injection is a sterile material consisting ofAmpicillin
Sodium with or without buffering agents and other excipients.
It is filled in a sealed container.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.
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The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Ampicillin Injection contains not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of ampicillin,

C1Jf19N30 4S.
I

Category. Antibacterial

Usual strengths. The equivalent of 100 mg, 250 mg, 500 mg
and I g of ampicillin.

Description. A white or almost white powder; hygroscopic.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injections) and with thefollowing requirements.

Identification

A. Determine by infrared absorption spectophotometry (2.4.6).
Compare the spectrum with that obtained with ampicillin
sodium RS or with the re:t:erence spectrum of ampicillin sodium.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with refer~nce solution (a).

C. A 5 per cent w/v solution gives the reactions of sodium
salts (2.3.1).

Tests

Appearance of solution. A 10 per cent w/v solution is clear,
when examined immediately after preparation (2.4.1), and the
absorbance of the solution at about 430 urn is not more than
0.15.

pH (2.4.24). 8.0 to 10.0, determined 10 minutes after dissolution

Specific optical rotation (2.4.22). +258° to +287°, determined
in a 0.25 per cent w/v solution in a 0.4 per cent w/v solution of
potassium hydrogen phthalate.

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm,
determined by Method B.

Dichloromethane. Not more than Q.2p~rcent w/w,d(lterrnined
in the following manner.

Determine by gas chromatography (2.4.13).

Internal standard solution. A 0.02 per cent v/v solution of
1,2-dichloroethane in water.

Test solution. Dissolve 1.0 g of the substance under
examination in sufficient water to produce 10 rnl.

IF 2010

Reference solution (a). Dissolve 1.0 g of the substance under
examination in 10 rnl of the internal standard solution.

Reference solution (b). Mix equal volumes of the internal
standard solution and a 0.02 per cent v/v solution of
dichloromethane in water.

Chromatographic system
- a glass column 1.5 m x 5 mm, packed with acid-washed

silanised diatomaceous support (100 to 120 mesh) coated
with 10 per cent w/w of polyethylene glycol 1000,
temperature:
column. 60°,

- inlet port and detector.150°,
- flow rate. 40 rnl per minute of the carrier gas.

Calculate the percentage w/w of dichloromethane, assuming
its relative density (2.4.29) to be 1.325 g.

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

Bacterial Endotoxins (2.2.3). Not more than 0.15 Endotoxin
Unit per mg of ampicillin.

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

Water (2.3.43). Not mote than 2.0 per cent, determined on
0.3 g.

Assay. Determine by liquid chromatography (2. 4.14).

Solvent mixture. Mix 10 rnl of 1 M monobasic potassium
phosphate and I rnl of 1 M acetic acid and dilute to 1000 rnl
with water.

Test solution. Determine the weight of the contents of
10 containers. Transfer an accurately weighed quantity of the
mixed contents of the 10 containers containing about 100 mg
of ampicillin to a 100-rnl volumetric flask, add about 80 rnl of
the solvent mixture and dissolve by shaking and mixing if
necessary, with the aid of ultrasound. Dilute to 100.0 rnl with

solvent mixture and filter. Use this solution promptly after

Reference solution (a). Weigh accurately a suitable quantity
of ampicillin RS, dissolve in the solvent mixture by shaking
and mixing ifnecessary, with the aid of ultrasound to obtain a
solution having a known concentration of about I mg per rnl.
Use this solution promptly after preparation.

Reference solution (b). Dissolve caffeine in reference solution
(a) to.obtain a solution containing about 0.12 mg per rnl.

Chromatographic system

- a stainless steel column 30 cm x 4.0 mm, packed with.
octadecylsilane chemically bonded to porous silica or
ceramic microparticles (51lll),

- mobile phase: a mixture of 900 volumes of water,
80 volumes of acetonitrile, 10 volumes of 1 M
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monobasicpotassiumphosphate, and1 ml of 1 M acetic
acid,

- flow rate. 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 f.ll.

Inject reference solution (b). The resolution between the
caffeine and ampicillin peaks is not less than 2.0. The relative
retention times are about 0.5 for ampicillin and 1.0 for caffeine.

Inject reference solution (a). The test is not valid unless the
capacity factor is not more than 2.5, the tailing factor is not
more than 1.4 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternately the test solution and reference solution (a).

Calculate the content of C16H19N304S in the injection.

Storage. Store protected from moisture, in a sterile, tamper
evident container sealed so as to exclude micro-organisms, at
a temperature not exceeding 30°.

Labelling. The label states the quantity ofAmpicillin Sodium
contained in the sealed container in terms of the equivalent
amount of anhydrous ampicillin.

Ampicillin Oral Suspension

Ampicillin Oral Suspension is a mixture consisting ofAmpicillin
or Ampicillin Trihydrate with buffering agents and other
excipients. It contains a suitable flavouring agent. It is filled in
a sealed container.

The suspension is constituted by dispersing the contents of
the sealed container in the specified volume of Water just
before issue.

Ampicillin oral suspension contains not less than 90.0 per
cent and not more than 120.0 per cent of the stated amount of
'ampici,llin, C16H19N304S.

The constituted suspension, when stored at the temperature
and for the period stated on the label during which it may be
expected to be satisfactory for use, contains not less than
80.0 per cent of the stated amount of ampicillin, C16H19N304S.

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

Usual strengths. Ampicillin 125 mg per5 ml; Ampicillin 250 mg
per5ml.

Identification

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

AMPICILLIN ORAL SUSPENSION

The constituted suspension complies with the tests stated
under Oral liquids and with the following tests.

pH (2.4.24). 4.0 to 7.0.

Assay. Determine by liquid chromatography(2. 4.14).

Solvent mixture. Mix 10 ml of 1 M monobasic potassium
phosphate and 1 ml of 1 M acetic acid and dilute to 1000 ml
with water.

Test solution. Transfer an accurately weighed quantity
containing about 100 mg of ampicillin to a 100-ml volumetric
flask and dilute to 100.0 ml with the solvent mixture and filter.
Use this solution promptly after preparation.

Reference solution (a). Weigh accurately a suitable quantity
of ampicillin RS, dissolve in the solvent mixture by shaking
and mixing with the aid of ultrasound if necessary, to obtain a
solution having a known concentration of about 1 mg per ml.
Use this solution promptly after preparation.

Reference solution (b). Dissolve caffeine in reference solution
(a) to obtain a solution containing about 0.12 mg per ml.

Chromatographic system

a stainless steel column 30 cm x 4.0 mm, packed with
octadecylsilane chemically bonded to porous silica or
ceramic microparticles (5 f.IITl),
mobile phase: a mixture of 900 volumes of water,
80 volumes of acetonitrile, 10 volumes of 1 M
monobasic potassium phosphate, and 1ml of 1 M acetic
acid,
flow rate. 2 ml per minute,

- spectrophotometer set at 254 nm,
injection volume. 20 f.ll.

Inject reference solution (b). The resolution between. the
caffeine and ampicillin peaks is not less than2.0. The relative
retention times are about 0.5 for ampicillin and 1.0 for caffeine.

Inject reference solution (a). The test is not valid uniessthe
capacity factor is not more than2.5, the tailing factor is not
more than 1.4 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternately the test solution and reference solution (a).

Determine the weight per ml (2.4.29) of the suspension and
calculate the content of C16H19N304S, weight in volume.

Repeat the procedure using a portion of the constituted
suspension that has been stored at the temperature and for
the period stated on the label.

Labelling. The label states (1) the quantity of active ingredient
in terms of the equivalent amount ofampicillin when the active
ingredient is Ampicillin Trihydrate; (2) the temperature of .
storage and the period during which the constituted
suspension may be expected to be satisfactory for use.
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Mol. Wt. 403.5

Ampicillin Trihydrate

A. Detennine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ampicillin
trihydrate RS or with the· reference· spectrum of ampicillin
trihydrate.

monobasicpotassiumphosphate, and 1 ml of1 M acetic
acid,
flow rate. 2 ml per minute,

- spectrophotometer set at 254 nm,
- injection volume. 20 !Jl.

Inject reference solution (b). The resolution between the
caffeine and ampicillin peaks is not less than 2.0. The relative
retention times are about 0.5 for ampicillin and 1.0 for caffeine.

Inject reference solution (a). The test is not valid unless the
capacity factor is not more than 2.5, the tailing factor is not
more than 1.4 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternately the test solution and reference solution (a).

Calculate the percentage content ofCl6Hl9N304S in the tablets.

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

Labelling. The label states (1) the strength in terms of the
equivalent amount of ampicillin (when Ampicillin Tlihydrate
is used); (2) that the tablets should be dispersed in water
immediately before use.

Identification

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

Ampicillin Dispersible Tablets
Dispersible Ampicillin Tablets

Ampicillin Dispersible Tablets containAmpicillin orAmpicillin
Trihydrate in a suitable dispersible base.

Ampicillin Dispersible Tablets containAmpicillin orAmpicillin
Trihydiate equivalent to not less than 90.0 per cent and not
more than 120.0 per cent of the stated amount of ampicillin,
C1t#19N30 4S.

Usual strengths. The equivalent of 125 mg and 250 mg of
ampicillin.

Tests

Uniformity of dispersion. Place 2 tablets in 100 ml of water
and stir until completely dispersed. A smooth dispersion is
produced, which passes through a sieve screen with a nominal
mesh aperture of710 1JIIl.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets.

Detennine by liquid chromatography (2. 4.14).

Solvent mixture. Mix 10 ml of ]' M monobasic potassium
phosphate and 1 ml of 1 M acetic acid and dilute to 1000 ml
with water.

Test solution. Transfer an accurately weighed quantity of the
powdered tablets containing about 100 mg of ampicillin to a
100-ml volumetric flask, add about 80 ml ofthe solvent mixture,
shake for 15 minutes and mix with the aid of ultrasound to ClljHl~304S,3H20

achieve complete dissolution. Dilute to 100.0 ml with the Ampicillin Trihydrateis (6R)-6-(a.-phenyl-D-glycyl-
-----solv:ent~!.Jlixtu1;e.,aI1dcfJ.lter.-Use,...thi.EL.solution...pIOmptly-afteL-aI11jno)penicillanic-acicltrih.ydrate.-~~_~~~_~---_

preparation. Ampicillin Trihydrate contains not less than 96.0 per cent and
Reference solution (a). Weigh accurately a suitable quantity not more than 100.5 per cent ofC16H19N304S, calculated on the
of ampicillin RS, dissolve in the solvent mixture by shaking anhydrous basis.
and mixing if necessary, with the aid of ultrasound to obtain aCt An 'b 'al

1 · h' 1m . fbI ml a egory. ti acten .so ution avmg a own concentration 0 a out mg per .
Use this solution promptly after preparation. Dose. The equivalent of2 to 6 g ofampicillin daily, in divided

Reference solution (b). Dissolve caffeine in reference solution doses.
(a) to obtain a solution containing about 0.12 mg per ml. Description. A white, crystalline powder.

Chromatographic system Identification
- a stainless steel colunm 30 cm x 4.0 mID, packed with

octadecylsilane chemically bonded to porous silica or
ceramic microparticles (51JIIl),

,.... mobile phase: a mixture of 900 volumes of water,
80 volumes of acetonitrile, 10 volumes of 1 M
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B. In the Assay, the principal peak· in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtainedwith reference solution (a).

Tests

Appearance of solution. Dissolve 1.0 g in 10 ml of 1 M
hydrochloric acid and a further 1.0 g in a mixture of 3 mI of
dilute ammonia solution and 7 mI of water. Both solutions
when freshly prepared are not more opalescent than
opalescence standard OS2 (2.4.1).

pH (2.4.24). 3.5 to 5.5, determined in a 0.25 per centw/v solution.

Specific optical rotation (2.4.22). +280° to +305°, determined
in a 0.25 per cent w/v solution.

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm,
determined by Method B.

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

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Water (2.3.43). 12.0 per cent to 15.0 per cent, determined on
O.lg.

Assay. Determine by liquid chromatography (2. 4.14).

Solvent mixture. Mix 10 mlof 1 M monobasic potassium
phosphate and 1 mI of 1 M acetic acid and dilute to 1000 mI
with water.

Test solution. Transfer an accurately weighed quantity
containing abol:lt 100 mg ofampicillin to a 100-mI volumetric
flask and dissolve in the solvent mixture by shaking and mixing
if necessary, with the aid of ultrasound and dilute to 100.0 mI
with the solvent mixture. Use this solution promptly after
preparation.

Reference solution (a). Weigh accurately a suitable quantity
of ampicillin RS, dissolve in the solvent mixture by shaking
and mixing if necessary, with the aid of ultrasound to obtain a
solution having a known concentration of about 1mg per mI.
Use this solution promptly after preparation.

Reference solution (b). Dissolve caffeine in reference solution
(a) to obtain a solution containing about 0.12 mg perml.

Chromatographic system
- a stainless steel column 30 cm x 4.0 rom, packed with

octadecylsilane chemically bonded to porous silica or
ceramic microparticles (5 1JlIl),

- mobile phase: a mixture of 909 volumes of water;
80 volum~s of acetonitrile, 10 volumes of 1 M
monobasic'potassium phosphate, and I mI of1 M acetic
acid,

- flow rate. 2 mI per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 fll.

ALPHA AMYLASE

Inject reference solution (b). The resolution between the
caffeine and ampicillin peaks is not less than 2.0. The relative
retention times are about 0.5 for ampicillin and 1.0 for caffeine.

Inject reference solution (a). The test is not valid unless the
capacity factor is not more than 2.5, the tailing factor is not
more than 1.4 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternately the test solution and reference solution (a).

Calculate the percentage content of C16H19N304S,

Storage. Store at a temperature not exceeding 30°.

Alpha Amylase
Diastase

Alpha Amylase is an amylolytic enzyme or a mixture ofenzymes
obtained from fungi such as Aspergillus oryzae or from a
non-pathogenic variant of bacteria such as Bacillus subtilis
and with the specific activity for converting starch into dextrin
and maltose. It may contain suitable harmless diluents such
as Lactose or Dibasic Calcium Phosphate.

AlphaAmylase has amylase activity ofnot less than 800 Units
which represents the number of grams ofdry, soluble maize or
com starch digested by 1.0 g of Alpha Amylase under the
conditions of the Assay.

Category. Digestive enzym~ .

Dose. 200 to 500 mg.

Description. A cream to light brown-coloured powder; almost
odourless or with faint characteristic odour; hygroscopic.

Tests

Loss on drying (2.4.19). Not more than 5.0 per cent, determined
on 1.0 g by drying in an oven at 105° for 1 hour.

Assay. Weigh accurately a quantity containing 100 Units of
amylase activity and triturate with 200 mI ofbuffer solution
pH6.0 (jar bacterial amylase) or of acetate bufferpH 5.0 (jar
fungal amylase) and add sufficient buffer solution pH 6.0 or
acetate buffer pH 5.0, as appropriate, to produce 1000.0 mI.
Dilute 10.0mI to 100.0 mI with buffersolutionpH6.0 or acetate
bufferpH 5.0, as appropriate, to give the test solution; filter if .
necessary (1 mI of the test solution should be capable of
digesting about 10 mg of dry soluble maize or com starch).
Into each of six stoppered test-tubes add 5.0 mI of starch
substrate without touching the sides of the test~tube. Place
the test-tubes in a water-bath maintained at 40° ± 0.1°. When
the temperature of the solution in the tubes has reached 40°,
add 0.35 mI, 0.4 mI, 0.45 mI, 0.5 mI, 0.55 mI and 0.6 mI ofthe test
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solution to each of the tesHubes marked 1 to 6 respectively
and record the time of addition. Mix thoroughly and replace
the tubes in the water-bath. After exactly 60 minutes remove
the tubes and cool rapidly in cold water. Add to each tube
0.05 ml of0.02 M iodine and mix well. Note the tube containing
the lowest volume of test ~olution that does not show a bluish
or violet tinge (if there is doubt, warm the solution slightly,
when the colour distinction is prominent). From this volume
calculate the number of grams of dry soluble maize or com
starch digested by 1.0 g of the substance under examination.
This represents the number ofUnits of amylase activity per g.

Storage. Store protected from light and moisture.

Anastrozole

.. MoCWt.293.4

Anastrozole is a,a,a',a'-tetramethyl-5-(IH-l,2,4-triazol
1-ylmethyl)-1,3-benzene diacetonitrile

Anastrozole contains not less than 98.0 per cent and not more
than 102.0 per cent of C17H19Ns, calculated on the anhydrous
basis.

Category. Anticancer.

Description. A white to off white, crystalline powder.

_____CAUIlQN. - .Anas.tmzQ1JdHy]otoxic: extra care required
to prevent inhaling particles and exposing the skin to it.

Identification

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

Melting range (2.4.21).81° to 84°.

E.elated snbstances. Determine by liquid chromatography
(2.4.14).

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

IP 2010

Test solution. Dissolve ~O mg of the substance. under
examinationiri100.0ml of the solveritmixture.

Reference solution. Dilute 1.0 In1 of thetest solution to 100.0
ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x·4.6 ll1ll1, packed with

phenyl group ( 5 /lID),
- mobile phase: a mixture of 65 .volumes of water, 35

volumes of acetonitrile arid 0.5 volume of
orthophosphoric acid, adjust pH to 3.0 with 1M sodium
hydroxide,

- flow rate. 1ml per minute,
- spectrophometer set at 220 urn,
- irijection volume. 20 ,.u.

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 2000 theoretical plates and
the tailing factor is not more than 2.0.

Inject the test solution and the reference solution. In the
chromatogram obtained with the test solution, area of any
secondary peak is not more than 0.5 times the area of the
priricipal peak iri the chromatogram obtained with the reference
solution (0.5 per cent). The .sum of areas of all the secondary
peaks is not more than the area of the priricipal peak in the
chromatogram obtained with the reference solution (1.0 per
cent). Ignore any peak with an area less than 0.1 times the
area of the peak in the chromatogram obtained with the
reference solution (0.1 per cent).

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

Sulphated ash (2.3.18). Not more than 0.1 percent.

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

Assay. Determine by liquid chromatography (2.4.14).

.TesLsolution....Dissohe_50-illg_oLthe_RuhsJan~_Lun..dJ}r _
examination in 100.0 ml of the solventmixture. Dilute 10.0 ml of
this solution to 50.0 ml with the solvent mixture.

Reference solution. A 0.01 per cent w/v solution of anastrozole
RS in the solvent mixture.

Use the chromatographic system as described under Related
substances.

Inject the reference solutiol1.The test is l1()t valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content ofC17H19Ns:.

Storage. Store protected from light and moisture.
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Anastrozole Tablets
Anastrozole Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
anastrozole, C17H19N5.

Usual streugth. 1 mg.

Identification

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

Tests

Uniformity of content. Comply with the test stated under
Tablets.

Determine by liquid chromatography (2.4.14).

Test solution. Disperse 1 tablet in 10.0 ml of the solvent mixture.

Reference solution. A 0.01 per cent w/v solution ofanastrozole
RS in the solvent mixture.

Use chromatographic system as described under Assay.

Inject the reference solution and the test solution.

Calculate the content of C17H19N5 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

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

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity ofthe powder containing about 10 mg ofAnastrozole,
shake with 70 ml of the solvent mixture, dilute to 100.0 ml with
the solvent mixture and filter.

Reference solution. A 0.01per cent w/v solution ofanastrozole
RS in the solvent mixture.

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

phenyl group (5 /illl),
- mobile phase: a mixture of 65 volumes of water, 35

volumes of acetonitrile and 0.5 volume of
orthophosphoric acid, adjusted to pH 3.0 with·l M
sodium hydroxide,

- flow rate. 1.5 ml per minute,
spectrophotometer set at 220 urn,
injection volume. 20 fll.

Inject the reference solution. The test is not valid unless the
I

theoretical plates is not less than 2000 and tailing factor is not
more than 2.0.

Inject the reference solution and the test solution.

ANTICOAGULANT CITRATE DEXTROSE SOLUTION

Calculate the content of C17H19N5in the tablets.

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

Anticoagulant Citrate Dextrose
Solution
ACD Solution

Anticoagulant Citrate Dextrose Solution is a sterile solution
of Sodium Citrate, Citric Acid and Dextrose in Water for
Injections.

Anticoagulant Citrate Dextrose Solution contains not less than
95.0 per cent and not more than 105.0 per cent of the stated
amounts of Sodium Citrate, C6H5Na307,2HzO, Citric Acid
monohydrate, C6Hg0 7,HzO (orAnhydrous CitricAcid, C6Hg0 7),
and Dextrose, C6HlZ06,HzO. It contains no antimicrobial agent.

Category. Anticoagulant for storage of whole blood.

Usual strengths.
Solution A Solution B

Sodium Citrate 2.20 g 132 g

Citric Acid (Anhydrous) 0.73 g 0.44 g

or Citric Acid (Monohydrate) 0.80 g 0.48 g

Dextrose (Monohydrate) 2.45 g 1.47 g

Water for Injection 100ml 100ml

NOTE -15 ml ofsolution A or 25 ml ofsolution B are to be
used for 100 ml ofwhole blood.

Description. A clear, colourless or faintly straw-coloured liquid;
odourless.

Identification

A. To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution;
the solution remains blue and clear. Heat to boiling, a copious
red precipitate is formed.

B. Gives the reactions of sodium salts (2.3.1).

C. To 2 ml (for Solution A) add 3 ml of water or to 4 ml (for
Solution B) add 1 ml of water. The resulting solution gives
reactionAof citrates (2.3.1).

Tests

pH (2.4.24). 4.5 to 5.5.

Bacterial Endotoxins (2.23). Not more than 5.56 Endotoxin
Units per ml.

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

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).
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Assay. For sodium citrate - Pipette 50.0 ml into a beaker and
titrate with 1.3 M hydrochloric acid to a pH of 1.98 ± 0.02,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration with 50 ml of water.

1 ml of 1.3 M hydrochloric acid is equivalent to 0.1274 g of
C6HsNa307,2HzO.

Forfree citric acid - Pipette 20.0 ml into a conical flask and
titrate with 0.1 M sodium hydroxide using phenolphthalein
solution as indicator.

1ml of0.1 M sodium hydroxide is equivalent to 0.006404 g of
C6Hg0 7or 0.007005 g ofC6Hg0 7,HzO.

Description. A clear, colourless orfaintly straw-coloured liquid;
odourless.

Identification

A. To 1 ml add 0.05 ml of potassium cupri-tartrate solution;
the solution remains blue andclear. Heat to boiling, a copious
red precipitate is formed.

B. Gives the reactions of sodium salts and reaction B of
phosphates (2.3.1).

C. To 2 ml add 3 ml of water. The resulting solution gives
reactionAof citrates (2.3.1).

Tests

Forfree citric acid --- Pipette 20.0 ml iiifo aconical flask and
titrate with 0.1 M sodium hydroxide using phenolphthalein
solution as indicator.

From the volume of0.1 M sodium hydroxide required subtract
a volume, in ml, equal to 1.28 times the number of mg of
NaHZP04,2HzO present, as determined in the Assay for sodium
acid phosphate.

pH (2.4.24). 5.0 to 6.0.

Bacterial Endotoxins (2.2.3). Not more than 5.56 Endotoxin
Units per ml.

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

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

2.630g

0.327 g

2.550g

Usual strengths.

Sodium Citrate

Category. Anticoagulant for storage of whole blood.

Anticoagulant Citrate Phosphate
Dextrose Solution
CPD Solution

For dextrose - Determine the optical rotation in a 2-dm tube
(2.4.22). The observed rotation multiplied by 1.0425, represents
the weight ofC6HIZ06,HzO in 100 ml of the solution.

Storage. Store protected from light in a single dose, tamper
evident container of colourless, transparent glass or of a
suitable plastic material.

Labelling. The label states (1) whether the contents are
Solution A or Solution B; (2) volume of the solution required
per 100 ml ofwhole blood or the volume ofthe solution required
per volume ofwhole blood to be collected; (3) where applicable,
the maximum amount ofblood to be collected in the container.

Citric Acid (Monohydrate)

Dextrose (Monohydrate)

Sodium Dihydrogen Phosphate
(Dihydrate) 0.251 g

Water for Injection to 100 ml

NOTE -14 ml are to be usedfor 100 ml ofwhole blood.

Assay. For sodium citrate - Dilute 25.0 ml to 100.0 ml with
water and mix. Dilute 5.0 ml of the resulting solution to
100.0 ml with water and mix. Transfer 1.0mlof this solution to
a test-tube, add 1.3 ml ofpyridine, swirl to mix, add 5.7 ml of
acetic anhydride, mix and immediately place in a water~bath

at 31 0 ± 0.50
• Allow the colour to develop for 35 minutes and

measure the absorbance of the resulting solution at about
425 nm (2.4.7) using as the blank solution 1 ml ofwater treated
in the same manner. Prepare a calibration curve by measUring

Anticoagulant Citrate Phosphate Dextrose Solution is a sterile the absorbance of solutions prepared by treating in the same
solution of Sodium Citrate, Citric Acid, Sodium Dihydrogen manner 1 ml quantities of suitable dilutions of a solution in
Phosphate Dihydrate and Dextrose in Water for Injection. water containing 2.5 mg per ml of C6Hg0 7, prepared by using

anhydrous citric acid, previously dried for 3 hours at 900
•

Anticoagulant Citrate Phosphate Dextrose Solution contains
t I th 95 0 t d t th

' 105 0 t f Calculate the total citrate content, as C6Hg0 7, in mg per ml of
no ess an . per cen an no more an . per cen 0 . . . .

-----'the-statedamounts-of-Somum-Gitrate,G6HsNa307,2HzO,-Gitri~~ solution undere~~ationfrom the ~xpresslOn0.2_C, wher"'e _

A 'd C H 0 H 0 S di Dih dr 'Ph h Dih dr' t C IS the concentration In Ilg per iiil of C6H;0 7, read ITom the
Cl, 6 g 7, Z , 0 urn y ogen osp ate y a e,

NaHzP04,2HzO and Dextrose, C6HIZ06,HzO. It contains no curve.
antimicrobial agent. Calculate the quantity, in mg, ofC~SNa307,2HzOin 1 ml of the

solution under examination from the expression 1.53 (A - B),
where A is the concentration in mg per ml of total citrate as
C6Hg0 7and B is the concentration in mg per ml of free citric
acid in the solution.
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0.2990g

2.6300g

1ml ofthe remainderis equivalentto 0.007005 gofCJfg07,HzO.

For sodium dihydrogen phosphate dihydrate - Dilute 5.0 ml
to 100.0 ml with water. Transfer 5.0 ml to a 25-ml graduated
flask and add 10.0 ml ofa 2.8 per cent w/v solution ofsulphuric
acid followed by 2.0 ml of a 2.5 per cent w/v solution of
ammonium molybdate, mixing after each addition. Add 1.0 ml
of aminohydroxynaphthalenesulphonic acid solution and
sufficient water to produce 25.0 mI, mix and keep aside at 25°
for 10 minutes. Measure the absorbance (AI) of the resulting
solution at the maximum at about 660 nm (2.4.7) using as the
blank 5 ml of water treated in the same manner. Calculate the
content of NaHzP04,2HzO in each ml of the solution under
examination from the absorbance (Az) obtained by
simultaneously carrying out the operation using 5.0 ml of a
solution of potassium dihydrogen phosphate containing 0.11
mg ofKHZP04 per ml (C) and from the expression

For dextrose - Weigh a clean, medium- porosity sintered
glass crucible containing a few glass beads. To 50 ml of
potassium cupri-tartrate solution add the glass beads from
the weighed crucible, 45 ml ofwater and 5.0 ml of the solution
under examination. Heat the solution at such a rate that it
begins to boil in 3.5 to 4 minutes, boil the solution for exactly
2 minutes and ftlter immediately through the weighed crucible,
taking care to transfer all the glass beads to the crucible, along
with the precipitate. Wash the precipitate with hot water and
then with 10 ml of ethanol (95per cent) and dry it to constant
weight at 110°. Carry out a blank determination.

1 mg of the precipitate is equivalent to 0.000496 g of
CJflZ0 6,H20.

Storage. Store in a single'dose, tamper-evident container of
colourless, transparent glass or of a suitable plastic material,
protected from light.

Labelling. The label states (1) the composition and volume of
the solution; (2) volume of the solution required per 100 ml of
whole blood or the volume ofthe solution required per volume
of whole blood to be collected; (3) where applicable, the
maximum amount of blood to be collected in the container.

Anticoagulant Citrate Phosphate
Dextrose Adenine Solution
ePDA Solution

Anticoagulant Citrate Phosphate Dextrose Adenine Solution
is a sterile solution of Citric Acid, Sodium Citrate, Sodium
Dihydrogen Phosphate Dihydrate, Dextrose and Adenine in
Water for Injection.

Anticoagulant Citrate Phosphate Dextrose Adenine Solution
contains not less than 95.0 per cent and not more than 105.0
per cent of the stated amounts of total Sodium, Na, total Citrate,
C6Hj0 7, Sodium Dihydrogen Phosphate Dihydrate,
NaHZP04,2HzO, Adenine,CjHjNj and Dextrose Monohydrate,
C6H1Z06,HzO. It contains no antimicrobial agent.

Category. Anticoagulant for storage of whole blood.'

Usual strengtbs.

Citric Acid (Anhydrous)

Sodium Citrate (Dihydrate)

Sodium Dihydrogen Phosphate
(Dihydrate) 0.2510 g

Adenine 0.0275 g

Dextrose (Monohydrate) 3.1900 g

Water for Injection to 100ml

NOTE -14 ml is to be usedfor 100 ml ofwhole blood.

Description. Aclear, colourless or faintly straw-coloured.liq~d;

odourless.

Identification

A. To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution;
the solution remains blue and clear. Heat to boiling, a copious
red precipitate is formed.

B. Gives the reaction B of phosphates and the reactions of
sodium salts (2.3.1). . .

C. To 2 ml add 3 ml of water. The resulting solution gives
reaction Aofcitrates (2.3.1).

D. In the test for adenine in the Assay, the principal peak in
the chromatogram obtained with the test solution corresponds
to the peak in the chromatogram obtained with reference
solution (c).

Tests

pH (2.4.24). 5.0 to 6.0.

Bacterial Endotoxins (2.2.3). Not more than 5.56 Endotoxin
Units per ml.

Other tests.· Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. For total sodium Dilute suitably with water and
determine by Method A for flame photometry (2.4.4), or by
.Method A for atomic absorption spectrophotometry (2.4.3),
measuring at 589 urn and using sodium solution FP or sodium
solution AAS respectively, suitably diluted with water for the
standard solutions.

For total citrate - Dilute 5.0 mI of the solution under
examination to 1000.0 ml with water and mix. Transfer 1.0ml of
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this solution to a test-tube, add 1.3mlofpyridine, swirlto mix,
add 5.7 ml ofacetic anhydride, mix and immediately place in a
water-bath at 31° ± 1°. Allow the colour to develop for 33 ± 1
minutes and measure the absorbance of the resulting solution
at about 425 nm (2.4.7), using as the blank 1 ml ofwater treated
in the same manner. Prepare a calibration curve by measuring
the absorbance of .the solutions prepared by treating in the
same manner 1 ml quantities of suitable dilutions ofa solution
in water containing 1.0 mg per ml of C6Hs0 7, prepared by
using anhydrous citric acid, previously dried for 3 hours at
90°. Calculate the total citrate content, as C6Hs0 7, in mg per ml
of the solution under examination from the expression 0.2 C,
where C is the concentration in Ilg per ml of C6Hs0 7, read from
the curve.

For sodium dihydrogen phosphate dihydrate - Dilute 5.0 ml
to 100.0 ml with water. Transfer 5.0 ml of this solution to a
25-ml volumetric flask and add 10.0 ml of a 2.8 per cent w/v
solution of sulphuric acid followed by 2.0 ml of a 2.5 per cent
w/v solution of ammonium molybdate, mixing after each
addition. Add 1.0 inl of aminohydroxynaphthalenesulphonic
acid solution and sufficient water to produce 25.0 ml. Mix
and keep aside at 25° for 10 minutes. Measure the absorbance
(AI) of the resulting solution at about 660 nm (2.4.7), using as
the blank 5 ml of water treated in the same manner. Calculate
the content ofNaHZP04,2HzO in each ml of the solution under
examination from the absorbance (A2) obtained by
simultaneously carrying out the operation using 5.0 ml of a
solution of potassium dihydrogen phosphate containing
0.11 mg of KHZP04 per ml (C) using the expression

25 C (AVA2).

For adenine - Determine by liquid chromatography (2.4.14).

Test solution. Substance under examination.

Reference solutions (a), (b) and (c) are prepared by dissolving
accurately weighed quantities of adenine RS in dilute
hydrochloric acid in three separate volumetric flasks, diluting

---with-thesame'solventto'volume'and'mixingto'obtain-reference
solutions having known concentrations of about 0.25 mg,
0.275 mg and 0.30 mg of adenine per ml respectively.

Reference solution (d). A solution containing 0.0275 per cent
w/v eaeh of adenine RS and purine in dilute hydrochloric
acid.

Chromatographic system
- a stainless steel column 30 cm x 4 mm, packed with

irregular or spherical, totally porous silica gel (10 JlIll)
having a chemically bonded strongly acidic cation
exchange coating,

- mobile phase: dissolve 3.45 g ofaminonium dihydrogen
phosphate in 950 ml of water in a 1000-ml volumetric
flask, add 10 ml ofglacial acetic acid, dilute to volume
with water and mix,

- .flowrate, 2 ml per minute,
- spectrophotometer set at 254 nm,

injection volume. 20 fll.
Inject reference solution (d) at leastfour times and record the
chromatograms. The test is not valid unless the.relative
standard deviation of the peak response of adenine is not
more than 2.5 percent, the relative standard deviation of the
retention time ofadenine is not more than 2.0 per cent and the
resolution factor of adenine and purine is not less than 3.0.

Inject separately the test solution and reference solutions (a),
(b) and (c). Record the chromatograms and measure the
responses for the major peaks. Plot the responses against the
concentrations in mg of adenine per ml ofreference solutions
(a), (b) and (c).

Calculate the quantity, in mg, of CsHsNs in each ml of the
solution under examination as the value read directly from the
standard curve corresponding to the response obtained with
the test solution.

For dextrose - Weigh a clean, medium porosity sintered
glass crucible containing a few glass beads. To 50 ml of
potassium cupri-tartrate solution add the glass beads from
the weighed crucible, 45 ml ofwater and 5.0 ml of the solution
under examination. Heat the solution at such a rate that it
begins to boil in 3.5 to4 minutes, boil the solution for exactly
2 minutes and fIlter immediately through the weighed crucible,
taking care to transfer all the glass beads with the precipitate
to the crucible. Wash the precipitate with hot water and then
with 10 ml of ethanol (95 per cent) and dry it to constant
weight at 110°. Carry out a blank determination.

lmg of the precipitate is equivalent to 0.000496 g ofC6H 1Z0 6•

Storage. Store protected from light, in single dose, tamper
proof containers made of a suitable plastic material in a cool
place.

Labelling. The label states (1) the composition and volume of
the solution; rn volume of the solution required per 100 ml of
whole blood or tbevolume of the solution required per volUme
of whole blood to be collected; (3) where applicable, the
maximum amount ofblood to be collected in the container.

Arginine
L-Arginine

NH 0

H2N)l~~OH
NH2

Mol. Wt. 174.2
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Arginine contains not less than 98.5 per cent and not more
than 101.5 per cent ofC6H14N40Z, calculated on the dried basis.

Category. a- amino acid.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with L-arginine RS
or with the reference spectrum of arginine.

Tests

Specific optical rotation (2.4.22). +26.3° to +27.7°, determined
in an 8.0 per cent w/v solution in 6 M hydrochloric acid.

Chlorides (2.3.12). 0.5 g complies with the limittest for chlorides
(500 ppm).

Sulphates (2.3.17). ). 0.5 g complies with the limit testfor
sulphates (300 ppm).

Iron (2.3.14). 0.75 g complies with the limit test for iron
(30 ppm).

Heavy metals (2.3.13).0.75 g complies with the lirnittestfor
heavy metals Method A (15 ppm).

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 70 volumes of isopropyl alcohol
and 30 volumes of ammonia.

Test solution. Weigh accurately about 1.0 g of the substance
under examination and dissolve in sufficient 2 M hydrochloric
acid to produce 100.0 mI.

Reference solution (a). A 0.005 per cent w/v solution of
L-arginine RS in 0.1 M hydrochloric acid.

Reference solution (b). A solution containing 0.04 per cent
w/v of each of L-arginine RSandL-lysine hydrochloride RS
in 0.1 M hydrochloric acid.

Apply to the plate 5 ~ of each solution. After development,
dry the plate at 100° until the ammonia disappears completely.
Spray the plate with a 0.2 per cent w/v solution of ninhydrin
in a .mixture of 95 volumes of butyl alcohol and 5 volumes of
2 M acetic acid. Heat the plate at 105° for 15 minutes. Cool .
and examine in daylight. Any secondary spot in the
chromatogram obtained with the test solution is not larger or
more intense than the principal spot in the chromatogram
obtained with reference solution (a). The test is not valid unless
in the chromatogram obtained with reference solution (b), two
clearly separated spots are seen.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1 g by drying in an oven at 105°.

ARTEETHER

Assay. Weigh accurately about 0.08 g and dissolve in a mixture
of 3 mI offormic acid and 50 mI ofglacial acetic acid. Titrate
with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

I mI of 0.1 M perchloric acid is equivalent to 0.00871 g of

C~I~40Z'

Arteether

a-~ Arteether

Mol. Wt. 312.4

a-arteether is (3R,5aS,6R,lOR,12S,12aR)-1O
Ethoxydecahydro-3,6,9-trimethyl-3,12-epoxy-12H
pyrano[4,3-j]-1,2-benzodioxepin.

~-arteether is (3R,5aS,6R, lOS,12S,12aR)-10-Ethoxydecahydro
3,6,9-trimethyl-3, 12-epoxy-12H-pyrano[4,3-j]-1 ,2
benzodioxepin.

Arteether contains a':isomer not less than 25.0 per cent and
not more than 35.0 per cent and ~-isomernot less than 65.0 per
cent and not more than 75.0 per cent and total arteether is not
less than 95.0 per cent and not more than 105.0 per cent of.
CJ7HzsOs, calculated on the dried basis.

Category. Antimalarial.

Description. Alight yellow coloured lipophilic semi-solid.

Identification

Test A may be omitted if test B is carried out. Test B may be
omitted if test A is carried out.

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

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

Tests

Appearance ofsolution. A5.0 per cent w/v solution in hexane
is clear (2.4.1) and colourless (2.4.1).
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Specific optical rotation (2.4.22). +100~00 to +1~0.0°, at 20°,
detennined in a 1.0 per centw/v solution in methanol.

Related substances. Detennine by thin layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of hexane and
10 volume of ethyl acetate.

Test solution. Dissolve 0.5 g of the substance under
examination in 10.0 ml ofchloroform.

Reference solution (a). A 0.15 per cent w/v solution of
arteether RS in chloroform .

Reference solution (bj. A 0.10 per cent w/v solution of ~

arteether RS in chloroform.

Reference solution (c). Dilute 5.0 ml of reference solution (b)
to 10.0ml with chloroform.

Apply to the plate 6 ~ of each solution. After development,
dry the plate at 60° for 15 minutes. Spray with a 4 per cent w/v
solution of vanillin in sulphuric acid and examine in daylight.
Any spot in the chromatogram obtained with the test solution
other than the principal spots is not more intense than the
spot in the chromatogram obtained with reference solution
(b). Not more than one such spot is more intense than that in
the chromatogram obtained with reference solution (c).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss ondrymg (2.4.19). Nat morethiill2percent,deteI'l::Dilled
on 1.0 g at 35° under vacuum for 3 hours.

Assay. Detennine by liquid chromatography (2.4.14).

Test solution. Dissolve 0.15 g of the substance under
examination in 100.0 ml ofacetonitrile.

Reference solution. A O. 15 per cent w/v solution of arteether
RS in acetonitrile.

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

---------co;:;-;c""ta=decylsilane bonded to porous silica (5 flID),
- mobile phase: a mixture of 70 volumes of acetonitrile

and 30 vo~umes of water,
- flow rate. 1.5 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume. 20 ~.

Inject the reference solution. The relative retention time with
respect to ~-arteether, for a-arteether is abollt 0.7. The test is
not valid unless the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of total arteether, C17H2SOS, and of the a
and ~~isomers.

Storage. Store protected from light and moisture.

IF 2010

Artemether

Mol. Wt. 298.4

Artemether is (3R,5aS,6R,8aS,9R, lOS, 12R,12aR)-Decahydro
1O-methoxy-3,6,9-trimethyl-3,12-epoxy-12H-pyrano[4,3":J1-1,2
benzodioxepin.

Artemether contains not less than 97.0 per cent and not more
than 102.0 per cent of C16H260S, calculated on the dried basis.

Category. Antimalarial.

Description. A white crystals or a white crystalline powder.

Identification

TestA may be omitted iftests B, C and D are carried out. Tests
B, C and D may be omitted if test A is carried out.

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

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

C. Dissolve 30 mg in 1ml ofanhydrous ethanol and add 0.1 g
ofpotassium iodide. Heat the mixture on awater-bath. Ayellow
colour is produced.

D. Dissolve 30 mg in 6 ml of anhydrous ethanol. Add a few
drops on a white porcelain dish and add 1 drop of vanillin
sulphuric-acid-FS:-A-pink-colour-is-produced:-.----------,---

Tests

Specific optical rotation (2.4.22). +166.0° to +173.0° at 20°,
determined in a 1.0 per cent w/v solution in anhydrous ethanol.

Related substances. Detennine by liquid chromatography
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under
examination in 10.0 ml of the mobile phase.

Reference solution. A 0.005 per cent w/v solution of the
substance under examination in the mobile phase.

Use chromatographic system as described in the Assay.

Inject the test solution and the reference sollition~ In the
chromatogram obtained with the test solution, the area of any
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Artemisinin is (3R,5aS,6R,8aS,12S,12aR)-octahydro-3,6,9
trimethyl-3,12-epoxy-12H-pyrano[4,3-j]-1 ,2-benzodioxepin- .
1O(3H)-one.

Artemisinin contains not less than 97.0 per cent and not more
than 102.0 per cent ofartemisinin, ClsH220S. calculated on the
dried basis.

Category.Antimalarial.

Description. Colourless needles or a white crystalline powder.

Identification

Test A may be omitted iftests B, Cand D are carried out. Tests
B, C and D may be omitted if test A is carried out.

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

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

C. Dissolve 5 mg in 0.5 ml of anhydrous ethanol and add 0.5
ml ofhydroxylamine hydrochloride and 0.25 ml of2 M sodium
hydroxide, heat the mixture in a water-bath to boiling, cool,
add 2 drops of 1 M hydrochloric acid and 2 drops of ferric
chloride solution.A deep violet colour is produced.

D. Dissolve 5 mg in 0.5 ml ofanhydrous ethanol. Add 1ml of
potassium iodide solution, 2.5 ml of dilute sulphuric acid'
solution and 4 drops of starch solution, a violet colour is
immediately produced.

Tests

Specific optical rotation (2.4.22). +75.0° to +78.0°, at 20°,
determined in a 1.0 per cent w/v solution in anhydrous ethanol.

Related substances. Determine by thin layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. Amixture of50 volumes of lightpetroleum and
50 volumes of ether.

Test solution. Dissolve 0.1 g of the substance under
examination in 10.0 ml of toluene.

Reference solution (a). A 0.005 per cent w/v solution of
artemisinin RS in toluene.

Reference solution (b). Dilute 5.0 ml ofreferemce solution (a)
to 10.0 ml with toluene.

Apply to the plate 10 ~ of each solution. Dry the plate in air,
spray with anisaldehyde sulphuric acid TS, heat the plate at
105° for7 minutes and examine under day light. Any secondary
spot obtained with the test solution is not more intense than
that obtained with reference solution (a) (0.5 per cent). Not
more than one such spot is more intense than that obtained

MoI.Wt. 282.3 with reference solution (b) (0.25 per cent).

o

Artemisinin

secondary peak is not more than the area of the principal peak
in the chromatogram obtained with the reference solution
(0.5 per cent). The area of not more than one such peak is not
more than 0.5 times· the area of the principal peak in the
chromatogram obtained with the reference solution (0.25 per
cent) and the sum of areas of all the secondary peaks is not
more than twice the area of the peak in the chromatogram
obtained with the reference solution (1.0 per cent). Ignore any
peak with an area less than 0.1 times that of the principal peak
in the chromatogram obtained with the reference solution (0.05
per cent).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 percent, determined
on 1.0 g by drying over phosphorous pentaoxide under
vacuum at 2.67 kPa.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 100 mg of the substance under
examination in 10.0 ml of the mobile phase.

Reference solution. A 1.0 per cent w/v solution of artemether
RS in the mobile phase.

Chromatographic system
- a stainless steel column 25 em x 4.0 mm, packed with

octadecylsilane bonded to porous silica (5 Jlll)),
- mobile phase: a mixture of 62 volumes of acetonitrile,

38 volumes of water,
- flow rate.1.5 ml per minute,
- spectrophotometer set at 216 nm,
- injection volume. 20 ~.

Inject the refer~nce solution. The test is not valid unless the
relative standard deviation for replicate injections is notmore
than 2.0 per cent. .

Inject the test solution and the reference solution. '

Calculate the content of C16H260S.

Storage. Store protected from light and moisture.
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Identification

Determin~by infrarecl a9sorption spectrophotometry (2.4.6).
Compare the spect:rurn "'(ith that obtained with artesunate RS
or with the. refenmce spectrum of artesunate.

Tests

pH (2.4.24).}.5 to 4.5, determined on 1.0per cent wlv solution.

Specific opticalrotation (2.4.22). +4S to +6.5°, determined
in a 1.0 per cent wlv solution in dichloromethane at 20°.

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE-Use freshly prepared solution, do not sonicate.

Test solution. Dissolve 40 mg of the substance under
examination in 10.0 ml ofwater.

Reference solution. Dilute 1.0 ml of the test solution to 100.0
ml with water.

Chromatographic system
a stainless steel column 12.5 cm x 3.5 mm, packed with
octadecylsilane bonded to porous silica (5 J.lIIl),

- column temperature. 30°,
- mobile phase: a mixture ofequal volumes ofacetonitrile

and buffer solution pH 3.0 prepared by dissolving 1.36
g of potassium dihydrogen phosphate in 1000 ml of
water, adjusted to pH 3.0 with orthophosphoric acid,

- flow rate. 0.6 ml per minute, .. . . .

- spectrophotometer set at 216 mn,
injection volume. 20 ~.

Inject the reference solution and the test solution. In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 0.5 times the area of the
principal peak in the chromatogram obtained with the reference
solution (0.5 per cent). The area of onesuch peak is not more
than 0.25 times the area of the principal peak in the
chromatogram obtained with the reference solution (0.25 per

·--'-----cc=e=n·t)-:-TIi:e sum of areas of-allthe-se-c-c51fdary'peaks-is-rrotmore----
than the area of the principal peak in the chromatogram
obtained with the reference solution (1.0 per cent).

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

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 50 volumes of mobile phase and 50 volumes
of methanol.

Test solution. Dissolve about 400 mg of the substance under
examination in 70 ml of the solvent mixture, sonicate for 15
minutes and dilute to 100.0 ml with the solvent mixture.

Mol. Wt. 384.4

Artesunate

Artesunate is (3R,5aS,6R,8aS,9R, 1OR,12R,12aR)-decahydro
3,6,9-trimethyl-3,12-epoxy-12H-pyrano-[4,3-J1-1,2
benzodioxepin~ 10-01 hydrogen succinate.

Artesunatecontains not less than 97.0 per cent arid notmoie
than 102.0 per centof C19H2s0s, calculated on the dried basis.

Categ()ry, Antimalarial..

Description. A white crystalline powder.

Sulphated ash (2.3.18), Not more than 0.1 per cent.

L()ssohilrying(2.4.19). Not more than0.5 per cent, deterrrrined
on 1.0 g by drying in an oven at 80°.

Assay: Determine by liqUid chromatography (2.4.14).
<: ,'I, . ": : ", ., .. ,. '.,," ,",

Test solution. Dissolve 100 mg of the substance under
examination in 100.0 ml of the mobile phase.

Reference solution. A 0.. 1 pyr cent wIv solution ofartemisinin
RS in the mobile phase.

Chromatographic system
a stainless steel column 10 cm x 4.6 mm, packeej: with
octadecylsilane bonded to porous silica (3 J.lIIl),

- mobile phase: a mixture of 60 volumes of acetonitrile
and 40 volumes of water,

- flow rate.0.6 ml per minute,
- spectrophotOmeter set at 216 nm,
- injection volume. 20 ~.

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

Inject the test solution and the reference solution.

Calculate the content of ClsH220s.

Storage. Storeprotected from light and moisture.
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Reference solution. A 0.4 per cent w/v solution of artesunate
RS in the solvent mixture.

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

octadecylsilane bonded to porous silica (5 !JlIl) (Such
as Hypersil ODS),

- mobile phase: a mixture of 30 volumes of a solution
containing 3.85 g of ammonium acetate and 1 ml of
triethylamine in 1000 ml of water, adjusted to pH 5.5
with acetic acid and 70 volumes of methanol,

- flow rate. 0.6 ml per minute,
- spectrophotometer set at 216 nm,
- injection volume. 20 Ill.

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

Inject the reference solution and the test solution.

Calculate the content of C19H2g0g.

Storage. Store protected from light and moisture.

Ascorbic ACid

Vitamin C; L-Ascorbic Acid

CJfg06 Mol. Wt. 176.1

AscorbicAcid is (R)-5-[(S)-1 ,2-dihydroxyethyl)-3,4-dihydroxy
5(H)-furan-2-one.

Ascorbic Acid contains notless than 99.0 per cent and not
more than 100.5 per centofC6Hg0 6.

Category. Vitamin (antiscorbutic) and pharmaceutical aid
(antioxidant).

Dose. Prophylactic, 25 to 75 mg daily; therapeutic, not less
than 250 mg daily, in divided doses.

Description. A white to very pale yellow crystalline powder or
colourless crystals; odourless. On exposure to light it gradually
darkens.

Identification

TestA may be omitted iftests B, C and D are carried out. Tests
C and D may be omitted if tests A and B are carried out.

ASCORBIC ACID

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

B. Add 2 ml of a 2 per cent w/v solution to a few ml of
2,6-dichlorophenolindophenol solution; the .solution is
decolourised.

C. Dilute 1 ml of a 2 per cent w/v solution with 5 ml of water
and add 1 drop of a fresWy prepared 5 per cent w/v solution of
sodium nitroprusside and 2 ml of dilute sodium hydroxide
solution. Add 0.6 ml of hydrochloric acid dropwise and stir;
the yellow colour turns blue.

D. T02mlofa2 percentw/v solution add2ml of water, 0.1 g
of sodium bicarbonate and about 20 mg offerrous sulphate,
shake and allow to stand; a deep violet colour is produced.
Add 5 ml of 1 M sulphuric acid; the colour disappears.

Tests

Appearance ofsolution. A 5.0 per cent w/v solution in water is
clear (2.4.1), and not more intensely coloured than reference
solution BYS7 (2.4.1).

pH (2.4.24).2.2 to 2.5, determined in a 5.0 per cent w/v solution.

Specific optical rotation (2.4.22). +20.5° to+21.so, determined
in a 10.0 per cent w/v solution.

Light absorption. Absorbance of a 0.001 per cent wIv solution
in 0.01 M hydrochloric acid at the maximum at about 244 nm
(2.4.7) is about 0.56.

Oxalic acid. Dissolve 0.25 gin 5 ml ofwater and neutralise to
litmus paper with 2 M sodium hydroxide. Add Iml of 2 M
acetic acid and 0.5 ml of 0.5 M calcium chloride. Any
opalescence, after 60 minutes, is not more intense than that
produced by treating 5 ml of a solution prepared by dissolving
70 mg of oxalic acid in 500 ml of water in a similar manner
(0.3 per cent).

Heavy metals (2.3.13). 1.0g dissolved in 25 ml ofwatercomplies
with the limit test for heavy metals, Method A (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Assay. Weigh accurately about 0.1 g and dissolve in a mixture
of 100 ml offresWy boiled and cooled water and 25 ml of] M
sulphuric acid. Immediately titrate with 0.05 M iodine, using
starch solution as indicator until a persistent blue-violet colour
is obtained.

1 ml of 0.05 M iodine is equivalent to 0.008806 g of C6Hg0 6.

Storage. Store protected from light and moisture avoiding
contact with metals. It undergoes rapid decomposition in
solutions in contact with air.
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Ascorbic Acid· Injection
Vitamin C Injection; L-Ascorbic Acid Injection

Ascorbic Acid Injection is a sterile solution of Sodium
Ascorbate or ofAscorbic Acid prepared with the aid ofSodium
Hydroxide or Sodium Carbonate or Sodium Bicarbonate in
Water for Injections.

Ascorbic Acid Injection contains not less than 95.0 per cent
and not more than 115.0 per cent of the stated amount of
ascorbic acid, C6Hs0 6.

omitting the preparation being examined. From the difference
calculate the ascorbic acid in each ml of the injection from the
ascorbic acid equivalent of the standard 2,6
dichlorophenolindophenol solution.

Storage. Store protected from light, in a single dose
container.

Ascorbic Acid Tablets
Usual strength. 500 mg in 2 ml.

Description. A clear, colourless liquid.

Identification

A. To a volume containing 5 mg ofAscorbic Acid add 0.5 ml of
0.1 M hydrochloric acid and 3 drops of sodium nitroprusside
solution followed immediately by 1 ml of 0.1 M sodium
hydroxide; a transient blue colour is produced.

B. To a volume containing 40 mg ofAscorbic Acid add 4 ml of
0.1 M hydrochloric acid and 4 drops of methylene blue
solution and warm to 40°; the deep blue colour becomes
appreciably lighter or is completely discharged within
3 minutes.

C. The solution responds to the flame test for sodium salts
(2.3.1).

Tests

Vitamin C Tablets; L-Ascorbic Acid Tablets

Ascorbic Acid Tablets contain not less than 95.0 per cent and
not more than 115.0 per cent of the stated amount of ascorbic
acid, C6Hs0 6. The tablets may contain permitted flavouring
agents.

Usual strengths. 50 mg; 100 mg; 500 mg.

Identification

A. Shake a quantity of the powdered tablets with sufficient
water to make approximately the equivalent of a 2 per cent
w/v solution ofAscorbic Acid and f1lter. The f1ltrate (solution
A) is acid to litmus solution.

B. To solution A add a few ml of 2,6~dichlorophenolindo

phenol solution; the solution is decolourised.

C. To 1 ml of solution A, add about 0.1 rnl of 2 M nitric acid
and 0.05 ml of silver nitrate solution; a grey precipitate is
produced.

Labelling. For tablets containing 500 mg or more ofAscorbic
Acid the label states, where applicable, that the tablets should
be chewed before swallowing.

1 ml of 0.1 M eerie ammonium sulphate is equivalent to
0.008806 g ofC~S06' .

Storage. Store protected from light and moisture avoiding
contact with metals.

J?H (2.4.24).5.5 to 7.0.

Assay. Measure accurately a volume containing about 50 mg
of Ascorbic Acid and transfer to a 250-rnl volumetric flask.
Add 20 ml of metaphosphoric-acetic acids solution, dilute
with water to 250.0 rnl and mix. Pipette 10.0 ml into a 50-rnl
Erlenmeyer flask, add 5 ml of metaphosphoric-acetic acids
solution and titrate with standard 2,6-dichlorophenolindo
phenol solution, until the pink colour persists for at least 10
seconds, the titration occupying not more than 2 minutes.
Repeat the operation with a mixture of5.5mlof
metaphosphoric-acetic acid solution and 15 rnl of water

Tests
Oxalic acid. Dilute a volume containing 0.25 g of Ascorbic

Acid in 5 ml of water and neutralise to litmus paper with 2 M Disintegration. The test does not apply to Ascorbic Acid
sodium hydroxide. Add 1 ml of 2 M acetic acid and 0.5 ml of Tablets containing 500 mg or more ofAscorbic Acid.
0.5 M calcium chloride. Any opalescence, after 60 minutes, is

------;:;n-;c:ot more intense ilian that proaucea-byttea:tilrg-c5-mJ'-of-a-Other-test§,-Gomply-with-the-tests-stated-under-Tablets.-----

solution ~rep~e~by dissolving 70 mg ofoxalic acid in 500 rnl Assay. Weigh and powder 20 tablets. Weigh accurately a
ofwaterrn a sllmlarmanner (0.3 percent). quantity of the powder containing about 0.15 g of Ascorbic

Other tests. Complies with the tests stated under Parenteral Acid and dissolve as completely as possible in a mixture of
Preparations (Injections). 30 ml of water and 20 ml of 1 M sulphuric acid. Titrate with

0.1 M eerie ammonium sulphate using ferroin sulphate
solution as indicator.
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Aspartame

H H NH2

N~COOH

o

Mol. Wt. 294.3

Aspartame is N-L-a -aspartyl-L-phenylalanine -I-methyl ester.

Aspartame contains not less than 98.0 per cent and not more
than 102.0 per cent of CI4HlSN20S, calculated on the dried
basis.

Category. Pharmaceutical aid (sweetening agent).

Description. A white, crystalline powder; odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with aspartame RS.

B. When examined in the range 230 nm to 300 nm (2.4.7), a
0.1 per cent w/v solution in ethanol (95 per cent) shows
absorption maxima at about 247 nm, 252 nm, 258 nm and
264nm.

Tests

pH (2.4.24). About 5.0, determined in a 0.8 percent w/v solution.

Specific optical rotation (2.4.22). +14.5° to +16.5°, determined
at 20° in a 4.0 per cent w/v solution in 15 Mformic acid within
30 minutes of preparing the solution.

Light absorption (2.4.7). Absorbance of a 1.0 per cent w/v
solution in 2 M hydrochloric acid, prepared with the aid of
ultrasound, at the maximum at about 430 nm, not morethan
0.022.

5.Benzyl·3,6.dioxo·2·piperazineacetic acid. Determine by
liquid chromatography (2.4.14).

Test solution. Dissolve 0.5 g of the substance under
examination in 100 ml ofa mixture of 10 volumes ofmethanol
and 90 volumes of water.

Reference solution. A 0.0075 per cent w/v solution of5-benzyl
3,6-dioxo-2-piperazine-acetic acid RS in a .mixture of 10
volumes of methanol and 90 volumes of water.

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

octadecylsilane chemically bonded to porous silica or
ceramic microparticles (3 to 10 !J1Il),

ASPARTAME

- mobile phase: dissolve 5.6 g of potassium dihydrogen
phosphate in 820 ml of water, adjust to pH 4.3 with
phosphoric acid and dilute to 1000 ml with methanol,
flow rare. 2 ml per minure,
spectrophotometer set at 210 nm,

- injection volume. 20 ~.

Inject the test solution and reference solution. Record the
chromatograms. The test is not valid if the relative standard
deviations for replicate injections is more than 4.0 per cent
and the symmetry factor of the principle peak in the
chromatogram obtained with the reference solution is more
than 2.0.

In the chromatogram obtained with the test solution the
response obtained for any peak at a retention time
corresponding to that of 5-benzyl-3,6-dioxo-2
piperazineacetic acid RS is not greater than the response
obtained for the peak in the chromatogram of the reference
solution corresponding to not more than 1.5 percent of 5
benzyl-3,6-dioxo-2-piperazineacetic acid.

Other Related substances. Carry out the test for 5-Benzyl
3,6-dioxo-2-piperazineacetic acid, using reference solution (b)
prepared by diluting 2.0 ml of the test solution to J00 ml with
a mixture of 10 volumes ofmethanol and 90 volumes ofwater.
Inject 20 ~ of the test solution and reference solution (b),
record the chromatograms and measure the peak responses,
Continue elution of the test solution for twice the retention
time of the aspartame peak. The sum ofthe areas ofany peaks
observedin the chromatogram obtained with the test solution;
other than the peaks for aspartame and 5-benzyl-3,6-dioxo-2
piperazineacetic acid, is not more than the area of the
aspartame peak obtained with reference solution (b)(2.0 per
cent).

Arsenic (2.3.10). Mix 3.3 g with 3 g of anhydrous sodium
carbonate, add 10 ml of bromine solution and mix thoroughly.
Evaporate to dryness on a water-bath, gently ignit~,-c1i.s~()ly~

the cooled residue in 16ml of brominated hydrochloric acid
AsT and add 45 ml of water. Remove the excess of bromine
with 2 ml of stannous chloride AsT. The resulting solution
complies with the limit test for arsenic (3 ppm).

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals, Method B (10 ppm)..

Sulphated ash (2.3.18). Not more than 0.2 per cent, determined
on2.0g.

Loss on drying (2.4.19). Not more than 4.5 per cent, determined
on 1.0 g by drying in an oven at 105° for 4 hours.

Assay. Weigh accurately about 0.3 g, dissolve in 1.5 ml.of
anhydrousformic acid, add 60 ml ofanhydrous glacial acetic
acid. Titrate with 0.1 M perchloric acid, using crystal violet
solution as indicator. Carry out a blank titration. A blank
titration of more than 0.1 ml may be indicative of excessive
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water content. In such a case, repeat the test after taking
precautions .to .maintain anhydrous conditions throughout.

1 ml or 0.1 M perchloric acid is eqriivalen(toO.02943 g of
C1JflSN20 S' I

Storage. Store protected from light and moisture.

Aspirin

Acetylsalicylic Acid

Mol. Wt.180.2

Aspirin is 2-acetoxybenzoic acid.

Aspirin contains not less than 99.5 per cent and not more than
100.5 per centof CgHs0 4, calculated on the dried basis.

Category. Non-steroidal antiinflammatory; antirheumatic;
antithrombotic.

Dose. As analgesic and antipyretic, 300 to 600 mg four to six
times a day; as antirheumatic, 1 to 2 g four to six times a day,
upto 10 g daily; as antithrombotic, 75 mg daily.

Description. Colourless crystals or a white, crystalline powder;
odourless or almost odourless.

Identification

TestA may be omitted if tests Band Care carried out. Tests B
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6)
Compare the spectrum with that obtained with aspirin RS or

. .---,:.w,:,::i:::::th=-,th:::::e reference spectrum of aspirin.

B. Boil about 0.5 g with 10 rnI of sodium hydroxide solution
for 3 minutes, cool and add 10 rnI of dilute sulphuric acid; a
white, crystalline precipitate is produced and the odour of
acetic acid is perceptible. Filter, dissolve the precipitate in
about 2 rnI of water and add ferric chloride test solution; a
deep violet colour is produced.

C. To the filtrate obtained in test B add 3 rnI of ethanol (95 per
cent) and 3 rnI of sulphuric acid and warm; the odour of ethyl
acetate is perceptible.

Tests

Appearance ofsolution. A 1.0 per cent w/v solution in ethanol
(95 per cent) isclear (2.4.1) and not more intensely coloured
than reference solution BS8 (2.4.1).

IP 2010

Clarity of solution in alkali. A 5.0 per cent w/v solution ina
warm 5 per cent w/v solution of sodium carbonate is Clear
(2.4.1).

Arsenic (2.3.10). Mix 5.0 g with 3 g of anhydrous sodium
carbonate, add 10rnI of bromine solution and mix thoroughly.
Evaporate to dryness on a water-bath, gently ignite, and
dissolve the cooled residue in 16 ml of brominated
hydrochloric acid and 45 rnI of water. Remove the excess of
bromine with 2 rnI of stannous chloride AsT. The resulting
solution complies with the limit test for arsenic (2 ppm).

Heavy metals. Not more than 10 ppm, determined by the
following method. Dissolve 2.0 g in 25 rnI ofacetone, add 1 rnI
of water and 10 rnI of hydrogen sulphide solution; any colour
produced is not more intense than that produced by mixing
25 rnI of acetone, 1.0 rnI of lead standard solution (20 ppm
Pb) and 10 rnI of hydrogen sulphide solution.

Chlorides (2.3.12). Boil 1.75 g with 75 rnI ofwater for 5 minutes,
cool, add sufficient water to restore the original volume and
filter. 25 rnI ofthe filtrate complies with the limit test for chlorides
(430 ppm).

Sulphates (2.3.17). 10 rnI of the filtrate obtained in the test for
Chlorides complies with the limit test for su1phates (600 ppm).

Readily carbonisable substances. Dissolve 0.5 g in 5 rnI of
sulphuric acid (containing 94.5 per cent to 95.5 per cent w/w
of H2S04); any colour produced is not more intense than that
of reference solution BYS4 (2.4.1).

Salicylic acid. Dissolve 2.5 g in sufficient ethanol (95 per
cent)to produce 25.0 rnI (test solution). To each oftwo matched
Nessler cylinders add 48 rnI of water and 1 rnI of a freshly
prepared acid ferric ammonium sulphate solution. Into one
cylinder add 1.0 rnI of a freshly prepared 0.01 per cent w/v
solution of salicylic acid and into the other pipette 1.0 rnI of
the test s.olution. Mix the contents of the cylinders; after
39 seconds, the colour in .the .cylinder containing the test
solution is not more intense than that in the cylinder containing
the standard solution (0.1 per cent).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying over phosphorus pentoxide at a pressure
of 1.5 to 2.5 kPa.

Assay. Weigh accurately about 1.5 g, dissolve in 15 rnI of
ethanol (95per cent), add 50.0 rnI of0.5 M sodium hydroxide,
boil gently for 10 minutes, cool and titrate the excess of alkali
with 0.5 M hydrochloric acid using phenol red solution as
indicator.. Repeat the operation without the substance under
examination. The difference between thetitrations represents
the amount of sodium hydroxide required.
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1 ml of 0.5 M sodium hydroxide is equivalent to 0.04504 g of
C>Hg0 4•

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

Aspirin Tablets
Acetylsalicylic Acid Tablets

Aspirin Tablets contain not less than 95.0 per cent and not
more than 105.0per cent ofthe stated amount ofaspirin, C9Hg0 4•

Usual strengths. 75 mg; 150 mg; 300 mg; 600 mg.

Identification

Boil a quantity of the powdered tablets containing 0.5 g of
Aspirin with 10 ml ofsodium hydroxide solution for 3 minutes,
cool and add 10 ml ofdilute sulphuric acid; a white, crystalline
precipitate is produced and the odour of acetic acid is
perceptible. Filter, dissolve the precipit~te in about 2 ml of
water and add ferric chloride test solution; a deep violet
colour is produced.

Tests

Salicylic acid. Shake a quantity of the powdered tablets
containing 0.2 g ofAspirin with 4 ml of ethanol (95 per cent),
dilute to 100.0 ml with water, filter immediately, transfer 50 ml
of the filtrate to a Nessler cylinder, add 1.0 ml of freshly
prepared acid ferric ammonium sulphate solution, mix and
allow to stand for 1 minute; the violet colour produced is not
more intense than that produced by adding 1 ml of freshly
prepared acidferric ammonium sulphate solution to a mixture
of 3.0 ml of a freshly prepared 0.01 per cent w/v solution of
salicylic acid, 2 ml of ethanol (95 per cent) and sufficient
water to produce 50 ml contained in a second Nessler cylinder
(0.3 percent).

Other tests. Comply with the tests stated under Tablets. \

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.5 g ofAspirin, add
30.0 ml of0.5 M sodium hydroxide, boil gently for 10 minutes,
cool and titrate the excess of alkali with 0.5 M hydrochloric
acid· using phenol red solution as· indicator. Repeat the
operation without the substance under examination. The
difference between the titrations represents the amount of
sodium hydroxide required.

1 ml of O.5M sodium hydroxide is equivalent to 0.04504 g of
CgHg04·

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

SOLUBLE ASPIRIN TABLETS

Soluble Aspirin Tablets
Dispersible Aspirin Tablets; Calcium Aspirin Tablets

Soluble Aspirin Tablets contain not less than 90.0 percent
and not more than 110.0 per cent ofthe stated .amount of
aspirin, C9Hg0 4•

Usual strength. 300 mg.

Identification

A. The tablets effervesce on the addition of water.

B. Boil 0.1 g of the powdered tablets with 10 ml of water and
0.5 ml of ferric chloride test solution; a violet-red colour is
produced.

Tests

Salicylic acid. To a quantity of the powdered tablets containing
0.5 g ofAspirin add 25.0 ml of chloroform, shake vigorously
for 2 minutes and filter through a dry filter paper. Evaporate
5.0 ml of the filtrate rapidly to dryness in a dish ina current of
dry air at room temperature. Dissolve the residue in 2 ml of
ethanol (95 per cent), transfer to a Nessler cylinder, using a
further 1 ml of ethanol (93percent) to rinse the dish, dilute to
50 ml with water, add1 ml ofacidferric ammonium sulphate
solution, mix, and allowto stand for 1minute; th~ violet colour
produced is not more intense than that produced by adding
1 ml of acidferric ammonium sulphate solution to a mixture
of 2.0 ml of a freshly prepared 0.15 per cent w/vsolution of .
salicylic acid, 3 ml of ethanol (95 per cent) and sufficient
water to produce 50 ml contained in a second Nessler cylinder
(3 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.3. g of Aspirin,
dissolve in 10 ml of 0.5 M sulphuric acid and b()i1undera
reflux condenser for 1 hour. Cool, transfer to a separating
funnel with th~ aid of small quantities ofwater, and extract the
liberated salicylic acid with four quantities, each of 20ml, of
ether. Wash the combined ether extracts with two quantities,
each of 5 ml of water, remove the ether in a current 0f.air at a
temperature not exceediDg 30°, dissolve the residue in 20ml of
0.5 Msodium hydroxide, and dilute to. 200,0 ml with water.
Transfer 50.0 ml to a stoppered flask, add 50.0 ml of 0.05 M
bromine and 5 ml of hydrochloric acid,protect the mixture
from light and shake repeatedly during 25 minutes. Add 20 ml
of potassium iodide solution, shake thoroughly and titrate
with 0.1 M sodium thiosulphate using starch solution, adde.d
towards the end of the titration, as indicator.

1 ml of0.05 bromine is equivalent to 0.003003 g ofC9Hg0 4•

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

Labelling. The label states that the tablets should be dispersed
in water immediately before use.

843



ASPIRIN AND CAFFEINE TABLETS IP 2010

Aspirin and Caffeine Tablets
Acetylsalicylic Acid and Caffeine Tablets

Aspirin and Caffeine Tablets contain not less than 330 mg and
not more than 370 mg of aspirin, C9Hg0 4, and not less than
27.5 mg and not more 32.5 mg ofcaffeine, CgHlON40 2.

Usual strength. Aspirin 0.4 g and caffeine 30 mg.

Identification

A. Boil 1 g of the powdered tablets with 10 ml of 1 M sodium
hydroxide, cool and filter. Acidify the filtrate with 1 M sulphuric
acid; a white precipitate is produced. Dissolve the precipitate
in about 2 ml of water and add ferric chloride test solution; a
deep violet colour is produced.

B. Shake 0.5 g of the powdered tablets with 10 ml ofwater for
5 minutes, ftIter and add 10 ml of 1 M sodium hydroxide.
Extract with three quantities, each of 30 ml of chloroform,
washing each extract with the same 10 ml of water. Filter the
combined extracts through absorbent cotton and evaporate
the filtrate to dryness. Reserve a quantity of the residue for
test C. Dissolve 10 mg of the residue in 1 ml of hydrochloric
acid, add 0.1 g of potassium chlorate and evaporate to
dryness in a porcelain dish; a reddish residue remains which
becomes purple on exposure to ammonia vapour.

~ C. When examined in the range 230 ron to 360 ron (ZA.7), a
O.OOlper cent w/v solution of the residue reserved in Test B
shows an absorption maximum at about 273 ron.

of sodium citrate and heat under a reflux condenser for
30 minutes. Cool, wash the condenser with 30 rn1 of wariiJ.
water and titrate with 0.5 M sodium hydroxide using
phenolphthalein solution as indicator.

1 ml of 0.5 M sodium hydroxide is equivalent to 0.04504 g of
CgHg0 4•

For caffeine - Weigh accurately a quantity of the powder
containing about 30 mg of Caffeine add 200 rn1 of water and
shake for 30 minutes. Add sufficient water to produce 250.0
ml and filter. To 10.0 ml of the ftItrate add 10 ml of1 M sodium
hydroxide and extract immediately with five quantities, each
of 30 ml, of chloroform, washing each extract with the same
10 ml of water. Filter the combined cWoroform extracts, if
necessary, through absorbent cotton previously moistened
with chloroform. Evaporate the solution to dryness and
dissolve the residue as completely as possible in water,
warming gently ·if necessary. Cool, add sufficient water to
produce 100.0 ml, mix and ftIter if necessary. Measure the
absorbance of the resulting solution at the maximum at about
273 nm (2.4.7).

Calculate the content ofCgH lON40 2taking 504 as the specific
absorbance at 273 nm.

Storage. Store protected from moisture.

Atazanavir Sulphate

Tests

Mol. Wt. 802.9

Atazanavir Sulphate is salt With, sulphuric acid of
(3S,8S,9S,12S)-3,12-bis(l,1-dimethylethyl)-8-hydroxy-4,11
dioxo-9-(phenylmethyl)-6-[[4-(2-pyridinyl)phenyl]methyl]
2,5,6,1O,13-pentaazatetradecanedioic acid dimethyl ester.

Atazanavir Sulphate contains not less than 98.0 per cent and
not more than 102.0 per cent of C3gHs2N607,H2S04, calculated
on the dried basis.

Ca,tegory. Ap.tiretroyiral.

Description. A white to pale yellow crystalline powder.

Salicylic acid. Shake a quantity of the powdered tablets
containing 0.5 g of Aspirin with 50.0 ml of chloroform and ~ 1

10 ml of water and allow to separate. Filter the cWoroform C(CIil) OH ~

layer through a dry ftIter paper and evaporate 10 ml of the 0 I H 1 0 H
filtrate to dryness at room temperature using a rotary H3coAN/"yN~N'N~NyOCH3

_____-'e"-'v~aI!orator.To the residue add 4 ml of ethanol (95 per cent),'------H-~OL----CI,o H ! 0
~~... -I ~ C'fCR:-I3stir well, dilute to 100 ml with water at a temperature not ,'" \ 3f

exceeding 10°, ftIter immediately, rapidly transfer 50 ml to a
Nessler cylinder, add I ml of fresWy prepared acid ferric
ammonium sulphate solution, mix and allow to stand for I
minute; the violet colour produced is not more intense than
that produced by adding I ml of acid S ammonium sulphate
solution to a mixture of 3.0 ml of a freshly prepared 0.01 per
cent w/v solution of salicylic acid; 2 ml of ethanol (95 per
cent) and sufficient water to produce 50 ml contained in a
second Nessler cylinder (0.6 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets.

For aspirin - Weigh accurately a quantity of the powder
containing about 0.7 g ofAspirin, add 20 ml of water and 2 g
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Mobile phase B
(per cent v/v)

40

70
40

IP 2010

Identification

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

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

Specific optical rotation (2.4.22). ·44° to _48°, detennined on
1.0 per cent w/v solution in a mixture of equal volumes of
methanol and water at 22°.

Sulphate. Not less than 11.6 per cent w/w and not more than
12.8 per cent w/w.

Weigh accurately about 0.2 g and sonicate with 30 ml of
methanol, add 30 ml of water. Titrate with 0.1 M sodium
hydroxide, determining the end-point potentiometrically
(2.4.25). Carry out a blank titration.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.0049 g of
sulphate.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. Equal volumes of mobile phaseA and mobile
phase B.

Test solution. Dissolve 100 mg of the substance under
examination in 100.0 ml of the solvent mixture.

Reference solution. A 0.0005 per cent w/v solution of
atazanavir sulphate RS in the solvent mixture.

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

octadecylsilane bonded to porous silica (5 Iffil) (such as
Inertsil ODS-3), .

- column temperature. 45°,
- mobile phase: A. dissolve 6.0 g of sodium dihydrogen

orthophosphate monohydrate in water, add 2.0 ml of
orthophosphoric acid and dilute to 1000 ml with water,
adjust the pH to 2.5 with triethylamine,

B. acetonitrile,
- a linear gradient programme using the conditions given

below,
- .flow rate. 1 ml per minute,
- spectrophotometer set at 210 urn,
- injection volume. 20 Ill.

Time Mobile phase A
(ininin.) (per cent v/v)

0-15 60
32-44 30

45-55 60

ATAZANAVIR CAPSULES

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 5.0 per cent.

Inject the reference solution and the test solution. In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of the principal peak
in the chromatogram obtained with ~e reference solution (0.5
per cent) and sum of the areas of all the secondary peaks is
not more than twice the area of the principal peak in the
chromatogram obtained with the reference solution (1.0 per
cent).

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

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, detennined
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Detennine by liquid chromatography (2.4.14).

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

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

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

octadecylsilane bonded to porous silica (such as Inertsil
ODS-3),

- column temperature. 45°,
- mobile phase. a mixture of45 volumes of buffer solution

prepared by dissolving 6.0 g of sodium dihydrogen
orthophosphate monohydrate in water, add 2.0 ml of
orthophosphoric acid and dilute to 1000 ml with water,
adjusted to pH 2.5 with triethylamine and 55 volumes
of acetonitrile,

- flow rate. 1ml per minute,
- spectrophotometer set at 210 urn,
- injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
theoretical plates are not less than 2500, the tailing factor is
not more than 2.0 and the relative standard deviation for
replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C3sH52N607. H2S04,

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

Atazanavir Capsules
Atazanavir Sulphate Capsules

Atazanavir Capsules contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount ofatazanavir,
C3sH52N607.
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Mobile phase B
(per cent v/v)

40
40~70

70

70~40

40

Mobile phase A
(per cent v/v)

ill
60~30

30

30~60

ill

Time
(in min)

0-15

15-32

32-44

44-45

45-55

Usual strengths. 150 mg; 200 mg; 300 mg; 400 mg.

Identification

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

B. When examined in the range from 200 urn to 400 urn (2.4.7),
a 0.012 per cent w/v solution in 0.2 per cent v/v solution of
hydrochloric acid shows an absorption maximum as obtained
with atazanavir sulphate RS of the same concentration.

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

Tests Inject the reference solution and the test solution. In the
Dissolution (2.5.2). chromatogram obtained with the test solution the area of any
Apparatus No.1 (Use sinkers, if required), secondary peak is not more than the area of the principal peak
Medium. 1000 rnl of 0.025 M hydrochloric acid, in the chromatogram obtained with the reference solution (1.0
Speed and time. 50 rpm and 45 minutes. per cent) and the sum of the areas of all the secondary peaks

is not more than twice the area of the principal peak in the
Withdraw a suitable volume of the medium and filter. Dilute .chromatogram obtained with the reference solution (2.0 per
the filtrate, ifnecessary, with the dissolution medium. Measure cent).
the absorbance at the maximum at about 300 urn (2.4.7).
Calculate the content of C3sHs2N607 in the medium from the Uniformity of content. Comply with the test stated under
absorbance obtained from a solution of known concentration Capsules.
of atazanavir sulphate RS. Determine by liquid chromatography (2.4.14), as described

D. Not less than 75 per cent of the stated amount of under Assay using the following as the test solution.

C3sHs2N607. Test solution. Transfer the content of 1 capsule into a 200-rnl
Related substances. Determine liy liqtiidcmomatography volumetric flask. Add about 150 rnl of mobile phase, sonicate
(2.4.14). for 15 minutes and dilute to volume with the mobile phase,

filter. Further dilute 5.0 rnl of this solution to 10.0 rnl with the
Solvent mixture. 10 volumes ofmobile phase A and 10 volumes
of mobile phase B. mobile phase.

Test solution. Mix the contents of 20 capsules. Disperse the Inject the reference solution and the test solution.

content of capsules containing about 50 mg of Atazanavir Calculate the content of C3sHs2N607 in the capsule.

with 30 rnl of the solvent mixture, sonicate for 15 minutes and Other tests. Comply with the tests stated under Capsules.
dilute to 50.0 rnl with the solvent mixture and ftlter.

Assay. Determine by liquid chromatography (2.4.14).
Reference solution. AO.001 per cent w/v solution ofatazanavir
sulphate RS in the solvent mixture. Test solution. Weigh and mix the contents of 20 capsules.

--------''----------------------Qisperseca-quantity-ef-thecmixed-Gontent-Gontaining-about-20----
Chromatographic system mg ofAtazanavir with 150 rnl of the mobile phase, sonicate for

- a stainless steel column 25 cm x 4.6 mm, packed with 15 minutes and dilute to 250.0 rnl with the mobile phase, ftlter.
octadecylsilane bonded to porous silica (51llTI) (such as
Inertsil ODS-3), Reference solution. A 0.009 per cent w/v solution ofatazanavir

_ column temperature. 450, sulphate RS in the mobile phase.

- mobile phase: A. dissolve 6.0 g of sodium dihydrogen Chromatographic system
orthophosphate monohydrate and 2 ml of - a stainless steel column 15 cm x 4.6 mm, packed with
orthophosporic acid in 1000 rnl of water, adjusted to octadecylsilane bonded to porous silica (5 1llTI) (such as
pH 2.5 with triethylamine or orthophosphoric acid, Inertsil ODS),

B. acetonitrile, - column temperature. 40°,
- a linear gradient programme using the conditions given mobile phase: a mixture of 60 volumes of acetonitrile

below, and 40 volumes of water,
- flow rate. 1 rnl per minute, flow rate. 2 rnl per minute,
- spectrophotometer set at 210 urn, spectrophotometer set at 250 urn,
- injection volume.20 Ill. injection volume. 5 Ill.
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Inject the reference solution. The test is not valid unless the
theoretical plates is not less than 2000 and the tailing factor is
not more than 2.0. The relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C3sH52N607 in the capsules.

Storage. Store at a temperature not exceeding 30°.

Atenolol

Mol. Wt. 266.3

Atenolol is (RS)-4-(2-hydroxy-3
isopropylaminopropoxy)phenylacetamide.

Atenolol contains not less than 99.0 per cent and not more
than 101.0 per cent of C14H22N203, calculated on the dried
basis.

Category. Antihypertensive.

Dose. 50 to 100 mg, daily, in 1 or 2 doses.

Description. A white or almost white powder.

Identification

Test A may be omitted if tests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

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

B. When examined in the range 230 nrn to 360 nrn (2,4.7), a
0.01 per cent w/v solution in methanol shows absorption
maxima at about 275 nrn and 282 nrn. The ratio ofthe absorbance
at the maximum at about 275 nrn to that at the maximum at
about 282 nrn is 1.15 to 1.20.

C. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of 99 volumes of methanol and
1 volume of strong ammonia solution.

Test solution. Dissolve 1.0 g of the substance under
examination in sufficient methanol to produce 100 mI.

Reference solution. A 1.0 per cent w/v solution of atenolol RS
in methanol.

ATENOLOL

Apply to the plate 10 III of each solution. Allow the mobile
phase to rise 10 ern. Dry the plate in a current of warm air and
examine in ultraviolet light at 254 nrn. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference solution.

Tests

Appearance of solution. A 1.0 per cent w/v solution is clear
(2.4.1), and not more intensely coloured than degree 6 of the
appropriate range of reference solutions.

Related substances. Determine by liquid chromatography
(2.4.14). .

Test solution (a). Dissolve 50 mg of the substance under
examination in 20 mI of the mobile phase and dilute to 25 mI
with the mobile phase.

Test solution (b). Dissolve 50 mg of the substance under
examination in 0.1 mI of dimethyl sulphoxide, if necessary
heating the mixture by placing the container in a water-bath
for it few seconds and dilute to 25 mI with the mobile phase.

Reference solution (a). Dilute 0.5 mI of the test solution (a) to
100 mI with the mobile phase.

Reference solution (b). Dissolve 50 mg of ate;wlol impurity
standard RS in 0.1 mI of dimethyl sulphoxide, if necessary
heating the mixture by placing the container in a water-bath
for a few seconds and dilute to 25 mI with the mobile phase.

Chromatographic system
a stainless steel column 15 cm x 4.6 rom, packed with
octadecylsilane chemically bonded to porous silica or
ceramic microparticles (51lID),

- mobile phase: dissolve 1.0 g of sodium octane
sulphonate and 0.4 gm of tetrabutyl ammonium
hydrogen sulphate in 1000 mI of a mixture of20 volumes
of tetrahydrofuran, 180 volumes of methanol and 800
volumes of a 0.34 per cent w/v solution of potassium
dihydrogen phosphate and adjust the pH to 3.0 with
phosphoric acid,

- flow rate. 1mI per minute,
- spectrophotometer set at 226 nrn,
- injection volume. 20 Ill.

Equilibrate the column with the mobile phase for about
30 minutes and adjust the sensitivity of the system so that the
height of the principal peak in the chromatogram obtained
with reference solution (a) is at least 50 per cent of the full
scale of the recorder.

Inject reference solution (b). The resulting chromatogram is
similar to that of the specimen chromatogram provided with
atenolol impurity standard RS in that the peak due to bis
ether precedes and is separated from that due to tertiary amine,
which normally appears as a doublet. If necessary, adjust the
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Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained withatenolol RS or
with the reference spectrum of atenolol.

B. When examined in the range 230 nm to 360 nm (2.4.7), the
solution obtained in the Assay shows absorption maxima at
about 275 nm and 282 nm.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

A. Heat a quantity of the powdered tablets containing about
0.1 g of Atenolol with 15 ml of methanol to 500, shake for
5 minutes, filter (Whatman No. 42 paper is suitable) and
evaporate the fIltrate to dryness on a water-bath. Warm the
residue with 10 ml of 0.1 M hydrochloric acid, shake and
fIlter. Add to the fIltrate sufficient 1 M sodium hydroxide to
makeit alkilline, extractwith 10 ml ofchloroform, dry by shaking
with anhydrous sodium sulphate, fIlter, evaporate the fIltrate
to dryness on a water-bath and dry the residue at 1050 for
1hour. The residue complies with the following test.

Usual strengths. 50 mg; 100 mg.

Atenolol Tablets

Identification

concentration of sodium octanesulphonate; if its
concentration is increased, the retention time of the tertiary
amine is prolonged.

Inject separately testsolution (a) and reference solution (a).
Continue the chromatography for four times the retention time
of the principal peak. The area of any secondary peak in the
chromatogram obtained with test solution (a) is not greater
than half the area ofthe principal peak obtained with reference
solution (a) (0.25 per cent); the sum of the areas of any
secondary peaks is not greater than the area of the principal
peak in the chromatogram obtained with reference solution
(a) (0.5 per cent). Ignore any peak with an area less than
10 per cent of that of the principal peak in the chromatogram
obtained with reference solution (a) (0.05 per cent).

If the substance under examination is found to contain more
than 0.15 per cent ofbis-ether, its compliance is confIrmed by
repeating the chromatography using 10 iii of test solution (b).

Chlorides (2.3.12). Dissolve 0.25 g in a mixture of 1 ml of2 M
nitric acid and 15 ml of water. The solution complies with the
limit test for chlorides without further addition of 2 M nitric
acid (0.1 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 1050.

Assay. Weigh accurately about 0.2 g and dissolve in 80 ml of
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric
acid, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02663 g of

C1JI22N20 3'

Test solution. Shake a quantity of the powdered tablets
containing 25 mg ofAtenolol with 25 ml of the mobile phase
and mix with the aid of ultrasound for 20 minutes, fIlter (such
as Whatrnan GF/C fIlter) and use the fIltrate.

Reference solution (a). Dilute 1 volume of the test solution to
200 volumes with the mobile phase.

Reference solution (b). Dissolve 10 mg of atenolol impurity
standard RS in 0.1 ml of dimethyl sulphoxide with the aid of
gentle heat, dilute to 10 ml with the mobile phase and mix.

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

octadecylsilane chemically bonded to porous silica or
ceramic microparticles (5 /lffi),

- mobile phase: dissolve 0.8 g of sodium
octanesulphonate and 0.4 gm of tetrabutyl- ammonium
hydrogen sulphate in 1000:rril ofa miXture of20 volumes
of tetrahydrofuran, 180 volumes of methanol and 800
volumes of a 0.34 per cent w/v solution of potassium
dihydrogen phosphate and adjust the pH to 3.0 with
phosphoric acid,

- flow rate. 1 ml per minute,
- spectrophotometer set at 226 nm,
- injection volume. 20 iii.

Inject each solution. The test is not valid unless the
Atenolol Tablets contain not less than 92.5 per cent and not chromatogram obtained with reference solution (b) resembles

----,tmnore-than-101:5-per-cent-of-the-stated-amount-o:f-atenolol-,-the-refereneeehremategram-supplied-with-the-atenelel-impurity----
C1JI22N20 3' standard RS in that the peak due to bis-ether precedes and is

separated from that due to tertiary amine, which is normally a
doublet. If necessary, adjust the concentration of sodium
octanesulphonate in the mobile phase; if its concentration is
increased, the retention time of the tertiary amine is prolonged.

In the chromatogram obtained with the test solution, the area
of any peak corresponding to 4-(2-hydroxy-3-isopropylamino
propoxy)phenylacetic acid (blocker acid) is not greater than
the area of the peak in the chromatogram obtained with
reference solution (a) (0.5 per cent) and the area of any peak
corresponding to either tertiary amine or bis-ether is not greater
than half the area of the peak in the chromatogram obtained
with reference solution (a) (0.25 per cent).

Other tests. Comply with the tests stated under Tablets.
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Atorvastatin Calcium

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.2 g of Atenolol,
transfer to a 500-ml volumetric flask using 300 ml ofmethanol,
heat the resulting suspension to 600 and shake for 15 minutes.
Cool, dilute to 500.0 ml with methanol, filter through a sintered
glass funnel (Porosil 03) and dilute a suitable volume of the
filtrate with sufficient methanol to produce a solution
containing 0.01 per cent w/v of Atenolol. Measure the
absorbance of the resulting solution at the maximum at about
275 nm (2.4.7). Calculate the content ofC14H22N203 taking 53.7
as the value of the specific absorbance at 275 nm.

C6J!6sCaF2N401O Mol. Wt. 1155.4

Atorvastatin Calcium is calcium salt of (~R,8R)-2-(4
fluorophenyl)-a,&-dihydroxy-5-(I-methylethyl)-3-phenyl-4
[(phenylamino)carbonyl]-IH-pyrrole-l-heptanoic acid
trihydrate.

Atorvastatin Calcium contains not less than 98.0 per cent and
not more than 102.0 per cent of C66H6S CaF2N40 IO, calculated
on the anhydrous basis.

Category. Antihyperlipidaemic.

Description. A white to off-white, crystalline powder.

Mobile
phase C

(per cent v/v)

o
o

75

75

100
o

Mobile
phase B

(per cent v/v)

100
100

25

25

o
100

(ml per minute)

1.8
1.8

1.5

1.5

1.5

1.8

(in min.)

o
2D
35

40

55

ill

- a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 /lID),
mobile phase: A. a mixture of 92.5 volumes of
acetonitrile and 7.5 volumes tetrahydrofuran,

B. a mixture of 58 volumes of a buffer solution
prepared by dissolving 5.75 g ofammonium dihydrogen
orthophosphate in 1000 ml of water and 42 volumes of
mobile phase A,

C. a mixture of 20 volumes of the buffer solution, 20
volumes of mobile phaseA and 60 volumes ofmethanol,
a linear gradient programme using the conditions given

below,
spectrophotometer set at 246 nm,
injection volume. 20 Ill,
injection delay 10 minutes.

Time Flow rate

Test solution. Dissolve 50 mg of the substance under
examination in 10 ml ofmethanol and dilute to 100 ml with the
solvent mixture.

Reference solution (a). A 0.5 per cent w/v solution of
atorvastatin calcium RS in methanol. Dilute 5 ml of the
solution to 50 ml with the solvent mixture.

\

Reference solution (b). Dilute 1ml ofreference solution (a) to
100 ml with the solvent mixture.

Chromatographic system

2

CHa
OH OH

N~COO-

HaC

~O
~N

C~

Identification·

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

B. It gives reactions of calcium salts (2.3.1).

Tests

Specificoptical rotation (2.4.22). - 6.00 to -12.00
, determined in

a 1.0 per cent w/v solution in dimethylsulphoxide.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. A mixture of 40 volumes of acetonitrile and
60 volumes of water.

Inject reference solution (a). The test is not valid unless the
column efficiency is not less than 5000 theoretical plates and
the tailing factor is not more than 1.5.

Inject alternatively the test solution and reference solution
(b). In the chromatogram obtained with the test solution, the
area of any individual secondary peak is not more than half
the area of the peak in the chromatogram obtained with
reference solution (b) (0.5 per cent) and the sum of the areas
ofall the secondary peaks is not more than 2 times the area of
the peak in the chromatogram obtained with reference solution
(b) (2.0 per cent). Ignore any peak with an area less than 0.05
times the area of the peak obtained in the chromatogram
obtained in the chromatogram obtained with reference solution
(b) (0.05 percent)

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).
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Water (2.3.43). 3.0 per cenUo 7.0 percent, determined on
0.3 g.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A mixture of 40 volumes of acetonitrile and
60 volumes ofwater.

Test solution. Dissolve 80 mg of the substance under
examination in 20 ml ofmethanol and dilute to 200 ml with the
solvent mixture. Dilute this solution with the solvent mixture
to produce a solution containing 0.008 per cent w/v of
Atorvastatin Calcium.

Reference solution. Dissolve 20 mg of atorvastatin calcium
RS in 5 ml of methanol and dilute to 50 ml with the solvent
mixture. Dilute the solution with the solvent mixture to produce
a solution containing 0.008 per cent w/v of Atorvastatin
Calcium.

Chromatographic system

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

- mobile phase: a mixture of58 volumes ofa buffer solution
prepared by dissolving 5.75 g ofammonium dihydrogen
orthophosphate in 1000 ml of water and 42 volumes of
a mixture of92.5 volumes ofacetonitrile and 7.5 volumes
of tetrahydrofuran.,

- flow rate. 1.8 ml per minute,
- spectrophotometer set at 246 nm,
- injection volume. 20 "u.

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

Inject alternatively the test solution and the reference solution.

Calculate the content of C66H68 CaF2N40 lO•

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

Atorvastatin Tablets
Atorvastatin Calcium Tablets

Atorvastatin Tablets contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
atorvastatin, C66H68 F2N40 lO•

Usual strengths. 10 mg; 20 mg; 40 mg; 80 mg.

Identification

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

IP 2010

Tests

Dissolution (2.5.2).

Apparatus No.1,

Medium. 900 ml ofphosphate bufferpH 6.8,

Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter. Determine
by liquid chromatography (2.4.14).

Test solution. Use the filtrate, diluted if necessary, with the
dissolution medium.

Reference solution. Dissolve an accurately weighed quantity
of atorvastatin calcium RS in methanol, and dilute
quantitatively with the dissolution medium to obtain a solution
of about the same concentration as the test solution.

Use the chromatographic system as described under Assay.

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 2000 theoretical plates, the
tailing factor is not more than 1.5 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Calculate the content of C66H68 F2N40 lO•

D. Not less than 70 per cent of the stated amount of C66H68

F2N40 lO.

Rela:tedsl.lbstances. Determine by liquid chromatogra.ph)'
(2.4.14).

Solvent mixture. A mixture of 40 volumes of acetonitrile and
60 volumes of the buffer solution (see below).

Test solution. Weigh accurately a quantity of the powdered
tablets containing 50 mg of atorvastatin, disperse in 10 ml of
methanol, add 20 ml of the solvent mixture, disperse with the
aid of ultrasound, if required, and dilute to 100 ml with the
solvent mixture and fIlter.

of atorvastatin calcium RS, dissolve in 5 ml of methanol and
dilute to 50 ml with the solvent mixture, to produce 0.05 per
cent of atorvastatin.

Reference solution (b). Dilute I ml of reference solution (a)
to 100 ml with the solvent mixture.

Chromatographic system

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

- mobile phase: A. a mixture of 92.5 volumes of
acetonitrile and 7.5 volumes tetrahydrofuran,

B. a mixture of 58 volumes of a buffer
solution prepared by dissolving 5.75 g of ammonium
dihydrogen orthophosphate in 1000 ml ofwater and 42
volumes of mobile phase A,
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NOs

HsC
+N-CHs

0 1
.0

Atropine Methomtrate .
Methylatropine Nitrate

Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 lJlll),
mobilephase: a mixture of50 volumes ofa buffer solution
prepared by dissolving 1.54 g of ammonium acetate in
1000 rnl ofwater and adjusting the pH to 4.0 with glacial
acetic acid, and 50 volumes ofa mixture of92.5 volumes
of acetonitrile .and 7.5 volumes of tetrahydrofuran,

- flow rate. 2rnl per minute,
- spectrophotometer set at 246 nm,
- injection volume. 20 ~.

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 2000 theoretical plates, the
tailing factor is not more than 1.5 and the relative standard
deviation for replicate injections is not more than 1.0 per cent.

Inject alternatively the test solution and the reference solution.

Calculate the content of C66H6SFzN401O in the tablets.

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

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

ClsHz~Z06 Mol. Wt. 366.4

Atropine Methonitrate is (RS)-(lR,3r,5S)-8-methyl-3
tropoyloxytropanium nitrate.

Atropine Methonitrate contains not less than 99.0 per cent
and not more than 101.0 per cent of ClSHZ6Nz06' calculated on
the dried basis.

Category. Anticholinergic.

Dose. In the treatment of congenital hypertrophic pyloric
stenosis in infants, 200 to 600 /lg, half an hour before feeds.

Description. Colourless crystals or a white, crystalline powder.

Mobile
phase C

(per cent v/v)

o
o

75

75

100

o

Mobile
phase B

(per cent v/v)

100
100

25

25

o
100

(ml per minute)

1.8
1.8

1.5

1.5

1.5

1.8

(in min.)

o
20

35

40

55

60

C. a mixture of 20 volumes of the buffer
solution, 20 volumes of mobile phase A and 60 volumes
of methanol,

- a linear gradient programme using the conditions given
below,
spectrophotometer set at 246 nm,

- injection volume. 20 ~,

- injection delay 10 minutes.

Time Flow rate

Inject reference solution (a). The test is not valid unless the
column efficiency is not less than 5000 theoretical plates and
the tailing factor is not more than 1.5.

Inject alternatively the test solution and reference solution
(b). In the chromatogram obtained with the test solution, the
area of any secondary peak is' not more than the area of the
peak in the chromatogram obtained with reference solution
(b) (1.0 per cent) and the sum of the areas ofall the secondary
peaks is not more than 4 times the area of the peak in the
chromatogram obtained with reference solution (b) (4.0 per
cent). Ignore any peak with an area less than 0.05 times the
area of the peak obtained with reference solution (b) (0.05 per
cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A solution prepared by dissolving 6.8 g of
potassium dihydrogen orthophosphate and 0.9 g of sodium
hydroxide in 1000 ml ofwater and adjusting the pH to 6.8 with
phosphoric acid or sodium hydroxide.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powdered tablets containing about 80 mg of
atorvastatin and disperse in sufficient methanol to produce a
solution containing 0.016 per cent wIv of atorvastatin. Disperse
with the aid of ultrasound, if required, and filter. Dilute the
filtrate with sufficient of the solvent mixture to produce a
solution containing 0.008 per cent w/v of atorvastatin.

Reference solution. Weigh accurately a suitable quantity of
atorvastatin calcium RS and dissolve in sufficient methanol
to produce a solution containing 0.08 per cent of atorvastatin.
To 5 rnl of this solution, add 20 rnl of methanol and dilute to
50 rnl with the solvent mixture to produce a solution containing
0.008 per cent w/v of atorvastatin.
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Identification

Test A may be omitted if tests B, C, and D are carried out.
Tests Band C may be omitted iftests A and Dare 'carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with atropine
methonitrate RS.

B. To 0.05 ml of a 1 per cent w/v solution add 0.05 ml of a
0.1 per cent w/v solution of diphenylamine in nitrogen-free
sulphuric acid; an intense blue colour is produced.

C. To 2.5 ml of a 10 per cent w/v solution add 2.5 .ml of water
and 2 ml of dilute sodium hydroxide solution; no precipitate
is produced.

D. Add about 1 mg to 4 drops of fuming nitric acid and
evaporate to dryness on a water-bath; a yellow residue is
obtained. To the cooled residue add 2 rp.1 of acetone and
4 drops of a 3 per cent wIv solution ofpotassium hydroxide in
methanol; a violet colour is produced.

Tests

Appearance ofsolution. A 5.0 per cent w/v solution in carbon
dioxide-free water is clear (2.4.1) and not more intensely
coloured than reference solution BS8 (2.4.1).

pH (2.4.24).6.0 to 7.5, determined in a 5.0 per cent w/v solution.

Specific optical rotation (2.4.22).;;'().25° to +0.05°,determined
in a 10.0 per cent w/v solution, using a 2-dm tube (distinction
from hyoscyamine).

Silver. To 10 ml of a 10.0 per cent w/v solution add 0.1 ml of
sodium sulphide solution. The solution is not more intensely
coloured than reference solution BS8 (2.4.1).

Halides (2.3.12). 15 ml of a 5.0 per cent w/v solution in carbon
dioxide-free water complies with the limit test for chlorides,
using 0.3 ml of chloride standard solution (25 ppm Cl ) for
preparing the standard.

Apomethylatropine. A per cent w/v solution in
hydrochloric acid shows absorption maxima at about 252 nm
and 257 nm (2.4.7). The ratio of the absorbance at about 257
nm to that at about 252 nm is not less than 1.17.

Related substances. Determine by thin-layer chromatography
(2.4.17) coating the plate with silica gel G.

Mobile phase. A mixture of 60 volumes of ethyl acetate, 15
volumes of anhydrous formic acid, .15 volumes of water and
10 volumes of methanol.

Test solution. A 4.0 per cent w/v solution of the substance
under examination in methanol (90 per cent).

Reference solution. Dilute 5 ml of the test solution to 100 ml
with methanol (90 per cent), mix and dilute 10 ml of the
resulting solution to 100 ml with methanol (90 per cent).

lP 2010

Apply to the plate 5 !Jl of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate at 105° until the odour of the
solvent is not detectable. Allow it to cool to room temperature
and spray with dilute potassium iodobismuthate solution
until spots appear. Any secondary spot in the chromatogram
obtained with test solution is not more intense than the spot
in the chromatogram obtained with the reference solution.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.3 g and dissolve in 50 ml of
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric
acid, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03664 g of

C18H2~206'

Storage. Store protected from light.

Atropine Sulphate

(C17H23N03h,H2S04, H20 Mol. Wt. 694.8

Atropine Sulphateis (RS)-( 1R,3r,5S)-3-tropoy10xytropanium

Atropine Sulphate contains not less than 99.0 per cent and
not more than 101.0 per cent ofatropine sulphate, (C17H23N03)2,
H2S04, calculated on the anhydrous basis.

Category. Anticholinergic; antidote to cholinesterase
inhibitors. .

Dose. As anticholinergic, orally, 250 Ilg to 2 mg daily in single
or divided doses; by subcutaneous, intramuscular, or by
intravenous injection, 400 Ilg to 600 Ilg four to. six times a day;
as antidote to cholinesterase inhibitors, by intravenous
injection, 2 to 4 mg initially, followed by intramuscular injection,
2 mg repeated every 5 to 10 minutes.

Description..colourless crystals or a white, crystalline powder;
odourless.
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Identification

Test A may be omitted if tests Band C are carried out. Test B
may be omitted if tests A and C are carried out.

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

B. To a 2 per cent w/v solution add sodium hydroxide solution,
filter and transfer the precipitate with water. Dry the precipitate
at 60°. To 5 mg of the residue add 5 drops ofjuming nitric acid
and evaporate to dryness on a water-bath. Cool the faintly
yellow coloured residue and add 2 ml of acetone and 4 drops
of a 3 per cent w/v solution of potassium hydroxide in
methanol; a violet colour is produced.

C. A 5 per cent w/v solution gives the reactions of sulphates
(2.3.1).

Tests

pH (2.4.24). 4.5 to 6.2, determined in a 2.0 per cent w/v solution.

Specific optical rotation (2.4.22). -0.50° to +0.05°, determined
in a 10.0 per cent w/v solution, using a 2-dm tube (distinction
from hyoscyamine).

Apoatropine. Absorbance of a 0.1 per cent w/v solution in
. 0.01 M hydrochloric acid at about 245 urn, not more than 0.4

(2.4.7).

Foreign alkaloids and decomposition products. Determine by
thin-layer chromatography (2.4.17), coating the plate with
silica gel G.

Mobile phase. A mixture of90 volumes ofacetone, 7 volumes
of water and 3 volumes of strong ammonia solution.

Test solution. A 2.0 per cent w/v solution of the substance
under examination in methanol.

Reference solution (a). Dilute 1 ml of the test solution to
100 ml with methanol.

Reference solution (b). Dilute 25 ml of reference solution (a)
to 50 ml with methanol.

Apply to the plate 10 III of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate at 105° for 15 minutes. Allow
it to cool to room temperature and spray with dilute potassium
iodobismuthate solution. Any secondary spot in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with
reference solution (a) and not more than one such spot is
more intense than the spot in the chromatogram obtained
with reference solution (b).

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

ATROPINE INJECTION

Water (2.3.43). Not more than 4.0 per cent, detennined on
0.5 g.

Assay. Weigh accurately about 0.5 g, dissolve in 30 ml of
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric

. acid, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.06768 g of
(C17H23N03)2, H2S04,

Storage. Store protected from light.

Atropine Injection
Atropine Sulphate Injection

Atropine Injection is a sterile solution ofAtropine Sulphate in
Water for Injections.

Atropine Injection contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of atropine
sulphate, (C17H23N03)2,H2S04,H20.

Usual strengths. 500 Ilg per ml; 600 Ilg per ml; 1 mg per ml.

Identification

A. Detennine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 50 volumes of chloroform,
40 volumes of acetone and 10 volumes of diethylamine.

Test solution. Evaporate a volume of the injection containing
5 mg ofAtropine Sulphate to dryness on a water-bath, triturate
the residue with 1 ml of ethanol (95 per cent), allow to stand
and use the supernatant liquid.

Reference solution. A 0.5 per cent w/v solution of atropine
sulphate RS in ethanol (95 per cent).

Apply to the plate 5 III of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate at 105° for 20 minutes, allow
it to cool to room temperature and spray with potassium
iodobismuthate solution. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference solution.

B. In the Assay, the principal peak in the chromatogram
obtained with reference solution (a) corresponds to the peak
in the chromatogram obtained with referellce solution (b).

Tests

pH (2.4.24). 3.0 to 5.5.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Detennine by gas chromatography (2.4.13).
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Test solution. AddJ.O mIof a 0.25 per cent w/vsolutionof
homatropine hydrobromide RS (internal standard) in methanol
(solutionA), 1 ml of5 M ammonia to a volume ofthe injection
containing 2.5 mg of Atropine Sulphate, diluted if necessary
to 5 ml with water and extract with two quantities, each of
10 ml, of0.1 M hydrochloric acid. Wash the combined extracts
with 5 ml of chloroform, shake the combined extracts with 1 g
ofanhydrous sodium sulphate, filter and evaporate the flltrate
to dryness. Dissolve the residue in 5.0 ml ofdichloromethane.
To 1.0 ml of this solution add 0.2 ml ofa mixture of4 volumes
of N,O-bis(trimethylsilyl)acetamide and 1 volume of
trimethylchlorosilane, mix and allow to stand for 30 minutes.

Reference solution (a). Prepare in the same manner as the test
solution but omitting the addition of solution A.

Reference solution (b). Add 1 mlofsolutionAand 1 mlof5M
ammonia to 5.0 ml of a 0.05 per cent w/v solution of atropine
sulphate RS.

Chromatographic system
- a glass column 1.5 m x 4 mm, packed with acid-washed,

silanised diatomaceous support (80 to 100 mesh) coated
with 3 per cent w/w of phenyl methyl silicone fluid
(50 per cent phenyl) ( such as OV-17),

- temperature:
column. 220°,
inlet port and detector. 260°,

- flow rate. 30 ml per minute ofthecarrlerga.$..

Calculate the content of (CJ7HZ3N03)z,HzS04,HzO in the
injection.

Storage. Store protected from light.

Atropine Eye Ointment
Atropine Sulphate Eye Ointment

Atropine Eye Ointment is a sterile preparation of Atropine
Sulphate in an eye ointment base.

Atropine Eye Ointment contains not less than 92.5 per cent
and not more than 107.5 per cent of the stated amount of
atropine sulphate, (CJ7H23N03)Z,HzS04,HzO.

Usual strength. 1.0 per cent w/w.

Identification

Determine by thin-layer chromatography (2.4.17), coating the
plate with silica gel G.

Mobile phase. A mixture of 50 volumes of chloroform,
40 volumes of acetone and 10 volumes of diethylamine.

Test solution. Dissolve a quantity of the ointment containing
10 mg ofAtropine Sulphate as completely as possible in 10 ml
of lightpetroleum (40° to 60°) and extract with two quantities,
each of 10 ml, of 0.05 M sulphuric acid, washing each acid

IP 2010

solution with the same 5 ml of light petroleum (40° to 60°).
Mix the acid solutions, make alkaline with dilute ammonia
solution, and extract with two quantities, each of 15 ml, of
chloroform. Remove the chloroform and dissolve the residue
in 2 ml of ethanol (95 per cent).

Reference solution. A 0.5 per cent w/v solution of atropine
sulphate RS in ethanol (95 per cent).

Apply to the plate 5 !Jl of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate at 105° for 20 minutes, allow
it to cool to room temperature and spray with potassium
iodobismuthate solution. The principal spot in the
chromatogram obtained with the test solution corresponds to·
that in the chromatogram obtained with the reference solution.

Tests

Other tests. Complies with the tests stated under Eye
Ointments.

Assay. Determine by gas chromatography (2.4.13).

Test solution (a). Dissolve a quantity of the ointment
containing about 10 mg of Atropine Sulphate in 15 ml of
chloroform, add 2 ml of 0.5 per cent w/v solution of
homatropine hydrobromide RS (internal standard) in
methanol (solution A) and extract with two quantities, each of
10.0 ml, of 0.1 M hydrochloric acid. Wash the combined
extracts with 10 ml of chlorofonn, add 2 ml of 5 M ammonia.
Extract with two quantities, each of 10 ml, ofchloroform, shake
the combined extracts with 2 g ofanhydrous sodium sulphate,
fllter and evaporate the flltrate to dryness. Dissolve the residue
in 5.0 ml of dichloromethane. To 1.0 ml of this solution add
0.2ml of a mixture of 4 volumes of N,O-bis (trimethylsilyl)
acetamide and 1 volume of trimethylchlorosilane, mix and
allow to stand for 30 minutes.

Reference solution (a). Prepare in the same manner as the test
solution but omitting the addition of solution A.

Reference solution (b). Add 2.0 ml of solution A and 2.0 ml of
5 M ammonia to 20.0 ml of a 0.05 per cent w/v solution of
atropine sulphate RS and complete the procedure described
under the test solution beginning at the words "Extract with
two quantities, each of 10.0 ml, of chloroform,.....".

Chromatographic system
- a glass column 1.5 m x 4mm, packed with acid-washed,

silanised diatomaceous support (80 to 100 mesh) coated
with 3 per cent w/w of phenyl methyl silicone fluid
(50 per cent phenyl) (such as OV-17),

- temperature:
column. 220°,

iIllet port and detector. 260°,
- flow rate. 30 ml per minute of the carrier gas.

Calculate the content of (CJ7HZ3N03)Z,HzS04,HzO in the
ointment.

Storage. Store at a temperature not exceeding 30°.
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Atropine Tablets
Atropine Sulphate Tablets

Atropine Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of atropine
sulphate, (C17H23N03bH2S04,H20.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 50 volumes of chloroform,
40 volumes of acetone and 10 volumes of diethylamine.

Test solution. Shake a quantity of the powdered tablets
containing 5 mg of Atropine Sulphate with 1 ml of ethanol
(95 per cent), centrifuge and use the supernatant liquid.

Reference solution. A 0.5 per cent w/v solution of atropine
sulphate RS in ethanol (95 per cent).

Apply to the plate 5 !.Jl of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate at 1050 for 20 minutes, allow
it to cool to room temperature and spray with potassium
iodobismuthate solution. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference solution.

B. The powdered tablets give the reactions of sulphates (2.3.1).

Tests

Uniformity of content. Comply with the test stated under
Tablets.

Determine by gas chromatography (2.4.13).

Test solution. Powder one tablet and shake in. a centrifuge
tube with 5 ml of 0.1 M hydrochloric acid. Add 1 ml of a
0.06 per cent w/v solution of homatropine hydrobromide RS
(internal standard) in methanol (solution A), extract with two
quantities, each of 5 ml, of chloroform and discard the
chloroforIn extracts. Add 1 ml of 5 M ammonia. Extractwith
two quantities, each of5 ml, ofchloroform, shake the combined
extracts with 1 g of anhydrous sodium sulphate, fIlter and
evaporate the filtrate to dryness. Dissolve the residue in
0.5 ml of a mixture of 20 volumes of dichloromethane
4 volumes ofN, O-bis (trimethylsilyl)- acetamide and 1volume
of trimethylchlorosilane, mix and allow to stand for 30 minutes.

Reference solution (a). Add 1 mlofsolutionAand 1 mlof5M
ammonia to 5.0 ml ofa 0.012 per cent w/v solution ofatropine
sulphate RS. Extract with two quantities, each of 5 ml, of
chloroform and complete the procedure described under
solution (1) beginning at the words "shake the combined
extracts with 1 g of anhydrous sodium sulphate,.....".

Reference solution (b). Prepare in the same manner as
reference solution (a) but omitting the addition of solution A.

AZATHIOPRINE

Carry out the chromatographic procedure described under
Assay.

Calculate the content of (C17H23N03)2,H2S04,H20 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by gas chromatography (2.4.13).

Test solution. Weigh and powder 20 tablets. Shake a quantity
of the powdered tablets containing about 5 mg of Atropine
Sulphate with 10 ml of 0.1 M hydrochloric acid, add 1ml of a
0.5 per cent w/v solution of homatropine hydrobromide RS
(internal standard) in methanol (solution A), extract with two
quantities, each of 10 ml, of chloroform and discard the
chloroform extracts. Add 1 ml of 5 M ammonia. Extract with
two quantities, each of 10 ml, of chloroform, shake the
combined extracts with 2 g of anhydrous sodium sulphate,
fIlter and evaporate the fIltrate to dryness. Dissolve the residue
in 2.0 ml of dichloromethane. To 1.0 ml of this solution, add
0.2 ml of a mixture of 4 volumes of N,O-bis(trimethylsilyl)

. acetamide and 1 volume of trimethylchlorosilane, mix and
allow to stand for 30 minutes.

Reference solution (a). Add 1 ml of solution A and 1 mlof 5 M
ammonia to 10 ml of a 0.05 per cent w/v solution of atropine
sulphate RS. Extract with two quantities, each of 10 ml, of
chloroform and complete the procedure described under the
test solution beginning at the words "shake the combined
extracts with 2 g of...." .

Reference solution (b). Prepare in the same manner as
reference solution (a) but omitting the addition of solution A.

Chromatographic system
- a glass column 1.5 m x 4 mm, packed with acid-washed,

silanised diatomaceous support (80 to 100 mesh) coated
with. 3 per cent w/w of phenyl methyl silicone .fluid
(50 per cent phenyl) ( such as OV~17),

- temperature:
column. 2200

,

inlet port and detector. 2600
,

- flow rate. 30 ml per minute of the carrier gas.

Calculate the content of(C17H23N03bH2S04,H20 in the tablets.

Azathioprine

Mol. Wt. 277.3
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Azathioprine is 6-[(1-methyl-4-nitro-1H-imidazol-5yl)
sulphanyl]-7H-purine.

Azathioprine contains not less than 98.5 per cent and not
more than 101.0 per cent ofC9H7N70 zS, calculated on the dried
basis.

Category. Immunosuppressant.

Description. A pale-yellow powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with azathioprine
RS.

B. Dissolve 0.15 gin 30 ml of dimethyl sulphoxide and dilute
to 500 ml with 0.1 M hydrochloric acid. Dilute 25 ml of this
solution to 1000ml with 0.1 M hydrochloric acid.

When examined in the range 230 om to 350 om (2.4.7), the
resulting solution shows an absorption maximum at about
280 om; absorbance at 280 om, about 0.600 to 0.660.

C. To about 20 mg add 100 ml ofwater, heat and fIlter. To 5 ml
of the fIltrate add 1 ml of hyarochloric acid and about 10 mg
of zinc powder, stand for 5 minutes. The solution becomes
yellow. Filter, cool in iced water, add 0.1 ml of sodium nitrite
solution and 0.1 g of sulphamic acid and shake until the
bubbles disappear. Add 1 ml of a.-naphthol solution. A pale
pink precipitate is formed.

Tests

Apply to the plate 5 III of each solution. After development,
dry the plate at 50° and examine in ultraviolet light at 254 om.
Io the chromatogram obtained with the test solution, anyspots
corresponding to chloromethylnitroimidazole. and
mercaptopurine are not more intense than the spots in the
chromatograms obtained with reference solution (a) (1.0 per
cent) and reference solution (b) (1.0 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined
on 0.5 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.25 g and dissolve in 25 ml of
dimethylformamide. Titrate with 0.1 M tetrabutylammonium
hydroxide, determining the end-point potentiometrically
(2.4.25). Carry out a blank titration.

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to
0.02773 g ofC9H7N70 zS.

Storage. Store protected from light.

Azathioprine Tablets
Azathioprine Tablets contain not less than 92.5 per cent and
not more than 107.5 per cent of the stated amount of
azathioprine, C9H770 ZS.

Usual strength. 50 mg.

Identification

Test solution. Dissolve 0.2 g of the substance under
examination in dilute ammonia solution and add sufficient
dilute ammonia solution to produce 10 ml.

Reference solution (a). A 0.02 per cent w/v solution of
chloromethylnitroimidazole RS in dilute ammonia solution.

B. Heat a quantity of the powdered tablets containing 20 mg
Reference solution (b). A 0.02 per cent w/v solution of ofAzathioprine with 100 ml of water and filter. To 5 mlofthe
mercaptopurine in dilute ammonia solution. fIltrate add 1 ml ofhydrochloric acid and 10 mg ofzincpowder

NOTE - Prepare the following solutions immediately before
use.

Acidity or alkalinity. To 0.5 g add 25 ml of carbon dioxide

free water, shake for 15 minutes and fIlter. To 20 ml of the A. Determine by thin-layer chromatography (2.4.17), coating
filtrate add 0.1 ml ofmethyl red solution. Not more than 0.2 ml the plate with cellulose F 254,
of 0.01 M hydrochloric acid or 0.01 M sodium hydroxide is
required to change the colour of the indicator. Mobile phase. A mixture of butan-1-ol saturated with 6 M

ammonia.
S-"-CWorod"methyh4"nitroimidazole.and.6..,mercaptopnrine. --
Determine by thin-layer chromatography (2.4.17), coating the Test solution. Shake a· quantity of the powdered tablets
plate with cellulose GF254. containing 0.2 g ofAzathioprine with 50 ml of6 M ammonia,

filter through a glass micro fibre paper (such as Whatman GFI
Mobile phase. Butanol saturated with dilute ammonia C) and use the fIltrate. '
solution.

Reference solution. A 0.4 per cent w/v solution of
azathioprine RS in 6 M ammonia.

Apply to the plate 5 III of each solution. After removal of the
plate, dry the plate at 50° and examine in ultraviolet light at
254 om. The principal spot in the chromatogram obtained with
the test solution corresponds to that in the chromatogram
obtained with the reference solution.
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Identification

Azithromycin
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C3sHnN2012.xH20withx= 10r2 Mol. Wt. 749.0 (anhydrous)

Azithromycin is (2R,3S,4R,5R,8R, lOR,11R,12S,13R,14R)-13
[2,6-dideoxy-3-C-methyl-3-0-methyl-a-L-ribo
hexopyranosyl)oxy]-2-ethyl-3,4,10-trihydroxy
3,5,6,8,1O,12,14-heptamethyl-II-[[3,4,6-trideoxy-3-
(dimethylamino)-~-D-xylo- hexopyranosyl]oxy]-I-oxa-6
azacyclopentadecan-15-one monohydrate or dihydrate.

Azithromycin contains not less than 96.0 per cent and not
more than 102.0 per cent of C3sHnN2012, calculated on the
anhydrous basis.

Category. Antibacterial.

Description. A white or almost white powder.

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

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

Reference solution (b). A 0.02 per cent w/v solution of
6-mercaptopurine in 6 M ammonia.

and allow to stand for 5 minutes; a yellow colour is produced.
Filter, cool in ice, add 0.1 rnl of a 10 per cent w/v solution of
sodium nitrite and 0.1 g of sulphamic acid and shake until the
bubbles disappear.Add I rnl of 2-naphthol solution; a pale
pink precipitate is produced.

Tests

Test solution. Shake a quantity of the powdered tablets
containing 0.2 g ofAzathioprine with 10 rnl of 6 M ammonia
and fllter through a glass micro fibre fllter paper (such as
Whatman GF/C).

Reference solution (c). A 0.02 per cent w/v solution of
chloromethylnitroimidazole.RS in 6 M ammonia.

Mobile phase. A mixture of butan-1-o1 saturated with 6 M
ammonia.

Apply to the plate 5 III of each solution. After removal of the
plate, dry the plate at 500 and examine in ultraviolet light at
254 nm. Any spot in the chromatogram obtained with the test
solution corresponding to 6-mercaptopurine in the
chromatogram obtained with reference solution (a) is not more
intense than the spot in the chromatogram obtained with
reference solution (b). Any spot corresponding to 5-chloro-1
methyl-4-nitroimidazole in the chromatogram obtained with
the test solution is not more intense than the spot in the
chromatogram obtained with reference solution (c).

5-Chloro-l-methyl-4-nitroimidazole and 6-mercaptopurine.
Determine by thin-layer chromatography (2.4.17), coating
the plate with cellulose F 254.

Reference solution (a). A solution containing 2.0 per cent
w/v of azathioprine RS and 0.02 per cent w/v of 6-mercapto
purine in 6 M ammonia.

Other tests. Comply with the tests stated under Tablets.
Tests

Assay. Weigh and powder 20 tablets. Shake a quantity of the
powder containing about 0.15 g ofAzathioprine with 20 rnl of
dimethyl sulphoxide for 15 minutes and diluteto 500.0 rnl with
0.1 M hydrochloric acid, fllter. Dilute 25.0 rnlof the flltrate to
1000.0 ml with 0.1 M hydrochloric acid. Measure the
absorbance of the resulting solution at the maximum at about
280 nm (2.4.7) using 0.1 M hydrochloric acid as the blank.
Calculate the content of C9H7N70 2S using a solution of
azathioprine RS of the same concentration in 0.1 M
hydrochloric acid.

Storage. Store protected from light.

Appearance ofsolution. Dissolve 0.5 gin anhydrous ethanol
and dilute to 50.0 rnl with the same solvent (solution A).
SolutionAis clear (2.4:1) and colourless (2.4.1).

pH (2.4.24). 9.0 to 11.0 determined in a solution prepared by
dissolving 0.1 gin 25.0 rnl ofmethanol and further diluting to
50.0 rnl with carbon dioxide- free water.

Specific optical rotation (2.4.22). -45.00 to -49.00
, determined

in solution A.

Related substances. Determine by liquid chromatography
(2.4.14).
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Azithromycin Capsules contain not less than 90.0 percent
and not more than 110.0 percent of the stated amount of
azithromycin, C3sHnNzOlz,

Usual streugth. 500 mg.

Azithromycin Capsules

Inject reference solution (b). The chromatogram obtained
shows peaks corresponding to azithrrunycin and azithromycin
impurity A. The test is not valid unless the resolution between
these two peaks is at least 7.0.

Inject the test solution and reference solution (a). In the
chromatogram obtained with the test solution, the area of any
secondary peak eluting with relative retention time of about
1.3 due to 3-deoxyazithromycin (azithromycin impurity B) is
not more than twice the area of principal peak in the
chromatogram obtained with reference solution (a) (2.0 per
cent). The sum of the areas of an the other secondary peaks is
not more than 3 times the area of the principal peak in the

NOTE - Prepare the solutions immediately before use.

Solvent mixture. Prepare a 0.173 per cent w/v solution of
ammonium dihydrogen phosphate with the pH adjusted to
10.0 with strong ammonia solution. To 350 ml of t:lp.s solution
add 300 ml of acetonitrile and 350 ml of methanol. Mix well.

Test solution. Dissolve 0.2 g of the substance under
examination in the solvent mixture and dilute to 25 ml with the
solvent mixture.

Reference solution (a). Dilute 1 ml of the test solution to 100
ml with the solvent mixture.

chromatogram obtained with reference solution (a) (3.0 per
cent). Ignore any peak with an area less than 0.1 times llie
area of the principal peak in the chromatogram obtained with
reference solution (a) (0.1 per cent).

Heavy metals (2.3.13). 0.8 g complies with the limit test for
heavy metals, Method B (25 ppm).

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

Water (2.3.43). 1.8 per cent to 6.5 per cent, determined on
0.2g.

Assay. Determine by liquid chromatography (2.4.14).
Reference solution (b). A solution containing 0.01 per cent
w/v of azithromycin RS and 6-demethyl-azithromycin RS Solvent miiture. 40 volumes of acetonitrile and 60 volumes
(azithromycin impurity A) in the solvent mixture. .ofwater.

Chromatographic system Test solution. Dissolve O.lg of the substance under
- a stainless steel column 25 cm x 4.6 mID, packed with examination in the solvent mixture and dilute to 100 ml with

end-cappped octadecylsilyl amorphous organosilica the solvent mixture.

polymer for mass spectrometry (5!J1ll) (such as Waters Reference solution (a) . A 0.1 per cent w/v solution of
Xterra), azithromycin RS in the solvent mixture.
column temperature. 60°,
mobile phase: A. a 0.18 per cent w/v solution of Reference solution (b). A solution containing 0.01 per cent
anhydrous disodium hydrogen phosphate with the pH w/v of azithromycin RS and 6-demethyl-azithromycin RS
adjusted to 8.9 with dilute phosphoric acid or with (azithromycin impurity A RS) in the solvent mixture.

dilute sodium hydroxide solution, Chromatographic system
B. a mixture of 25 volumes of methanol - a stainless steel column 25 cm x 4.6 mID, packed with end

and 75 volumes of acetonitrile, capped polar embedded octadecylsilyl amorphous
a linear gradient programme using the conditions given organosilica polymer (Slim) (such as Waters Xterra),
below, _ column temperature. 70°,
flow rate. 1ml per minute, mobile phase: a mixture of 10 volumes on.484 per cent
spectrophotometer set at 210 nm, w/v solution of dipotassium hydrogen phosphate
injection volume. 50 Ill· previously adjusted to pH 6.5 with orthophosphoric

Time Mobile phase A Mobile Phase B acid, 35 volumes ofacetonitrile and 55 volumes ofwater,
(in min.) (per cent vIv) (per cent vIv) - flow rate. 1ml per minute,

0- 25 50-445 50-t55 - spectrophotometer set at 215 urn,
injection volume. 100 Ill.

25-30 45-t40 55~

30-80 4O-t25 6O-t75 Inject reference solution (b). The chromatogram obtained
------=---,-.,----~~,!!L---,--,-.,----,-.,----..:n!~~,-.,----~,-.,-----~~Z2.::~,-.,----,-.,-----shows_peaks-con-esponding-to-azithromycin-and,azithromyein.----

80-81 25-t50 75-t50 impurity A. The test is not valid unless the resolution between
81-93 50 50 these two peaks is at least 7.0.

Inject the test solution and reference solution (a).

Calculate the content of C3sHnNz012.

Storage. Store protected from moisture.
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Tests

Identification

Related substances. Determine by liquid chromatography
(2.4.14).

Mobile Phase B
(per cent v/v)

5CH55

55-760

60-775

75-750

50

Inject reference solution (b). The chromatogram obtained
shows peaks corresponding to azithromycin and azithromycin
impurity A. The test is not valid.unless the resolution between
these two peaks is at least 7.0.

Inject the test solution and reference solution (a).

Inject the test solution and reference solution (a). In the
chromatogram obtained with the test solution, the area of any
secondary peak eluting with an relative retention time ofabout
1.3 due to 3-deoxyazithromycin (azithromycin impurity B) is
not more than twice the area of principal peak in the
chromatogram obtained with reference solution (a) (2.0 per
cent). The sum of the areas of all the other secondary peaks is
not more than 3 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (3.0 per
cent). Ignore any peak with an area less than 0.1 times the
area of the principal peak in the chromatogram obtained with
reference solution (a) (0.1 per cent).

Dissolution (2.5.2).

Apparatus No.1

Medium. 900 ml of a buffer solution prepared by adding to
6 litres of 0.1 M dibasic sodium phosphate about 40 ml of
hydrochloric acid to adjust the pH to 6.0, adding 600 mg of
trypsin and mixing.
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and fIlter.

Determine by liquid chromatography (2.4.14) as described
under Assay using the following solutions.

Test solution. The fIltrate from the dissolution medium suitably
diluted with the mobile phase, if necessary.

Reference solution. A solution of azithromycin RS in the
dissolution medium suitably diluted with the mobile phase to
obtain a solution having the same concentration as that of the
test solution.

Calculate the content of C3sHnN2012 in the medium.

D. Not less than 75 per cent of the stated amount of
C3sHnN2012.

Water (2.3.43). Notmore than 5.0 per cent determined on 0.2 g
of the contents of the capsules.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 40 volumes of acetonitrile and 60 volumes
of water.

Test solution. Weigh accurately a quantity of the mixed
contents of 20 capsules containing about 0.1 g of
Azithromycin, dissolve in about 75 ml of the solvent mixture
by shaking mechanically, dilute to 100 ml with the solvent
mixture and fIlter.

- a stainless steel column 25 cm x 4.6 mm, packed with
end-cappped octadecylsilyl amorphous organosilica
polymer for mass spectrometry (5/ll1l) (such as Waters
Xterra),
column temperature 60°, .
mobile phase: A. a solution of 0.18 per cent w/v solution
of anhydrous disodium hydrogen phosphate with the
pH adjusted to 8.9 with dilute phosphoric acid or with
dilute sodium hydroxide solution,

B. a mixture of 25 volumes of methanol
and 75 volumes of acetonitrile,
a linear gradient programme using the conditions given
below,
flow rate. 1 ml per minute,
spectrophotometer set at 210 nm,
injection volume. 50 Iil.

Time mobile phase A
(in min.) (per cent v/v)

0-25 50-+45

25-30 45-+40

30-80 40--725

80-81 25-750

81-93 50

NOTE - Prepare the solutions immediately before use.

Solvent mixture. Prepare a 0.173 per cent w/v solution of
ammonium dihydrogen phosphate with the pH adjusted to
10.0 with strong ammonia solution. Transfer 350 ml of this
solution, add 300 ml of acetonitrile and 350 ml of methanol.
Mixwell.

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

Test solution. Dissolve a suitable weighed quantity of the
mixed contents of 20 capsules containing about 0.2 g of
Azithromycin in the solvent mixture by shaking mechanically,
dilute to 25.0 ml with the solvent mixture and fIlter.

Reference solution (a). Dilute Iml of the test solution to
100 ml with the solvent mixture.

. Reference solution (b). A solution containing 0.01 per cent
w/v of azithromycin RS and 6-demethyl-azithromycin RS
(azithromycin impurity A RS) in the solvent mixture.

Chromatographic system
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Reference solution(a). AO.l per cent w/v solution of
azithromycin RS in the solvent mixture.

Reference solution (b). A solution containing 0.01 per cent
w/v of azithromycin RS and 6-demethyl-azithromycin RS
(azithromycin impurity A RS) in the solvent mixture.

Chromatographic system
- a stainless steelcolumn 25 cmx 4.6 mm, packed withend

capped polar embedded octadecylsilyl amorphous
organosilica polymer (5 flID) (such as Waters Xterra),

- column temperature 70°,
- mobile phase: amixture of 10 volumes ofa 3.484percent

w/v solution of dipotassium hydrogen phosphate with
the pH previously adjusted to 6.5 with orthophosphoric
acid, 35 volumes ofacetonitrile and 55 volumes ofwater,

- flow rate. 1rnl per minute,
- spectrophotometer set at 215 nm,
- injection volume. 100~.

Inject reference solution (b). The chromatogram obtained
shows peaks corresponding to azithromcyin and azithromycin
impurity A. The test is not valid unless the resolution between
these two peaks is at least 7.0.

Inject the test solution and reference solution (a).

Calculate the content of C3sHnN2012 in the capsules.

Storage. Store protected from moisture. Where packaged in
unit-of-usecontainers, each container contains six 2SD-mg
capsules and the label indicates the intended sequential day
of use for each capsule.

Azithromycin Oral Suspension
Azithromycin Oral Suspension is adry mixture ofAzithromycin
with buffering agents and other excipients, or is a
homogeneous suspension in a suitable vehicle.

The suspension is constituted by dispersing the contents of
the sealed container in the specified volume of Water just
before use.

Azithromycin Oral Suspension contains not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount of
azithromycin, C3sHnN2012.

Usual strength. 40 mg per rnl.

When stored at the temperature and for the period stated on
the label during which the constituted suspension may be J

expected to be satisfactory for use, it contains not less than
80.0 percentof the stated amount ofazithromycin, C3sHnN2012.

The contents of the sealed container comply with the
following test.

Water (2.3.43). Notmore than 1.5 percent, determinedon 0.5 g.

IP 2010

Storage. Store protected from moisture.

The. constituted suspension or the suspension complies with
the tests stated under Oral liquids .and with the followin(J
tests.

Identification

In the Assay, the retention time of the principal peak in the
chromatogram obtained with the test solution corresponds t9
the peak in the chromatogram obtained with the reference
solution.

Tests

pH (2.4.24). 7.5 to 11.0.

Related snbstances. Determine by liquid chromatography
(2.4.14).

NOTE - Prepare the solutions immediately before use.

Solvent mi.;r:ture. Prepare a 0.173 per cent w/v solution of
ammonium dihydrogen phosphate with the pH adjusted to
10.0 with strong ammonia solution. Transfer 350 rnl of this
solution add 300 rnl of acetonitrile and 350 rnl of methanol.
Mix well.

Test solution. Weigh accurately a quantity of the oral
suspension containing about 0.2 g of Azithromycin, dissolve
in the solventmixture, dilute to 25.0 rnl with the solventmixture
and filter.

Reference solution (a). Dilute lrnl of the test solution to
100 rnl with the solvent mixture.

Reference solution (b). A solution containing 0.01 per cent
w/v of azithromycin RS and 6-demethyl-azithromycin RS
(azithromycin impurity ARS) in thes()lventmixture.

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

.errd=cappped:-octadecyisilyr-amorphous-organosilica--'
polymer for mass spectrometry (5flID) (such as Waters
Xterra),
column temperature. 60°,
mobile phase: A. a 0.18 per cent w/v solution of
anhydrous disodium hydrogen phosphate with the pH
adjusted to 8.9 with dilute orthophosphoric acid or
with dilute sodium. hydroxide solution,

B. a mixture of 25 volumes of methanol
and 75 volumes of acetonitrile,
a linear gradient programme using the conditions given
below,
flow rate. 1rnl per minute,
spectrophotometer set at 210 nm,
injection volume. 50 ~.
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Inject reference solution (b). The chromatogram obtained
shows peaks corresponding to azithromycin and azithromycin
impurity A. The test is not valid unless the resolution between
these two peaks is at least 7_O.

Inject the test solution and reference solution (a). In the
chromatogram obtained with the test solution, the area of any
secondary peak eluting with an relative retention time of about
1.3 due to 3-deoxyazithromycin (azithromycin impurity B) is
not more than twice the area of principal peak in the
chromatogram obtained with reference solution (a) (2.0 per
cent). The sum of the areas of all the other secondary peaks is
not more than 3 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (3.0 per
cent). Ignore any peak with an area less than 0.1 times the
area of the principal peak in the chromatogram obtained with
reference solution (a) (0.1 pef cent).

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 40 volumes of acetonitrile and 60 volumes
of 3.484 per cent w/v solution of dipotassium hydrogen
phosphate with the pH previously adjusted to 6.5 with

orthophosphoric acid.

Test solution. Weigh accurately a quantity of the oral
suspension containing about 0.1 g ofAzithromycin , dissolve
in the solvent mixture, dilute to 100.0ml with the solventmixture

and filter.

Reference solution (a). A 0.1 per cent w/v solution of
azithromycin RS in the solvent mixture.

Reference solution (b). A solution containing 0.01 per cent
w/v of azithromycin RS and 6-demethyl-azithromycin RS
(azithromycin impurity A RS) in the solvent mixture.

Chromatographic· system
_ a stainless steel column 25 cm x 4.6 mm, packed with end

capped polar embedded octadecylsilyl amorphous
organosilica polymer (5f.lI1l) (such as Waters Xterra),

- column temperature 70°,
_ mobile phase: a mixture of 10 volumes ofa 3.484 per cent

w/v solution of dipotassium hydrogen phosphate with
the pH previously adjusted to 6.5 with orthophosphoric
acid, 35 volumes ofacetonitrile and 55 volumes ofwater,
flow rate. 1 ml per minute,

IP 2010

Time
(in min.)

0-25

25-30

30-80

80-81

81-93

Mobile ?haseA
(per celllt v/v)

50~5

45-+40

4O.-.+-25

25.-.+-50

S()

Mobile Phase B
(per cent v/v)

50-755

55-760

60-775

75-750

50

AZITHROMYCIN TABLETS

- spectrophotometer set at 215 run,
injection volume. 100 J,ll.

Inject reference solution (b). The chromatogram obtained
shows peaks corresponding to azithromcyin and azithromycin
impurity A. The test is not valid unless the resolution between
these two peaks is at least 7.0.

Inject the test solution and reference solution (a).

Determine the weight per ml (2.4.29) of the suspension and
calculate the content of C3sHnNzOlz, weight in volume.

Azithromycin Tablets
Azithromycin Tablets contain not less than 90.0 percent and
not more than 110.0 percent of the stated amount of
azithromycin, C3sHnNzOlz,

Usual strengths. 250 mg; 500 mg.

Identification

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

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE Prepare the solutions immediately before use.

Solvent mixture. Prepare a 0.173 per cent w/v solution of
ammonium dihydrogen phosphate with the pH adjusted to
10.0 with strong ammonia solution. Transfer 350 ml of this
solution· add 300 ml of acetonitrile and 350 ml of methanol.
Mix well.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity ofthe powder containing about 0.2 g ofAzithromycin,
dissolve in the solvent mixture by shaking mechanically, dilute
to 25.0 ml with the solvent mixture and filter.

Reference solution (a). Dilute 1 ml of the test solution to 100
ml with the solvent mixture.

Reference solution (b). A solution containing 0.01 per cent
w/v of azithromycin RS and 6-demethyl-azithromycin RS
(azithromycin impurity A RS) in the solvent mixture.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
end-cappped octadecylsilyl amorphous organosilica
polymer for mass spectrometry (5 f.lI1l) (such as Waters
Xterra),

- column temperature 60°,
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Test solution. The filtrate from the dissolution medium suitably
diluted with the mobile phase, if necessary.

Reference solution. A solution of azithromycin RS in the
dissolution medium suitably diluted with the mobile phase to
obtain a solution having the same concentration as that of the
test solution.

Calculate the content of C3sHnN20I2 in the medium.

D. Not less than 75 per cent of the stated amount of

C3sHnN2012'

Water (2.3.43). Not more than 6.0 per cent determined on 0.2 g
of the powdered tablets.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 40 volumes of acetonitrile and 60 volumes
of water.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 0.1 g of
Azithromycin, dissolve in the solvent mixture by shaking
mechanically, dilute to 100 ml with the solvent mixture and
filter.

Reference solution (a) . A 0.1 per cent w/v solution of
azithromycin RS in the solvent mixture.

Reference solution (b). A solution containing 0.01 percent
w/v of azithromycin RS and 6-demethyl-azithromycin RS
(azithromycin impurity A RS) in the solvent mixture.

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

capped polar embedded octadecylsilyl amorphous
organosilica polymer (5 /lID) (such as Waters Xterra),

- colurnntemperature. 70°,
- mobile phase: a mixture of 10 volumes ofa 3.484 per cent

w/v solution of dipotassium hydrogen phosphate with
the pH previously adjusted to 6.5 with orthophosphoric-----_-!
acid, 35 volumes ofacetonitrile and 55 volumes ofwater,

- flow rate. 1 ml per minute,
spectrophotometer set at 215 urn,

- injection volume. 100 Ill.
Inject reference solution (b). The chromatogram obtained
shows peaks corresponding to azithromcyin and azithromycin
impurity A. The test is not valid unless the resolution between
these two peaks is at least 7.0.

Inject the test solution and reference solution (a).

Calculate the content of C3sHnN2012 in the tablets.

Mobile Phase B
(per cent v/v)

50~55

55~

60---'775

75~50

50

- mobile phase: A. a 0.18 per cent w/v solution of
anhydrous disodium hydrogen phosphate with the pH
adjusted to 8.9 with dilute orthophosphoric acid or
with dilute sodium hydroxide solution,

B. a mixture of 25 volumes of methanol
and 75 volumes of acetonitrile,

- a linear gradient programme using the conditions given
below,

- flow rate. 1 ml per minute,
- spectrophotometer set at 210 urn,
- injection volume. 50 Ill.

Time Mobile phase A
(min.) (per cent v/v)

0-25 50-+45

25-30 45-+40

30-80 4O~25

80-81 25~50

81-93 50

Inject reference solution (b). The chromatogram obtained
shows peaks corresponding to azithromycin and azithromycin
impurity A. The test is not valid unless the resolution between
these two peaks is at least 7.0

Inject the test solution and reference solution (a). In the
chromatogram obtained with the test solution, the area of any
secondary peak eluting with an relative retention time of abQllt
1.3 due to 3-deoxyazithromycin (azithromycin impurity B) is
not more than twice the area of principal peak in the
chromatogram obtained with reference solution (a) (2.0 per
cent). The sum of the areas of all the other secondary peaks is
not more than 3 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (3.0 per
cent). Ignore any peak with an area less than 0.1 times the
area of the principal peak in the chromatogram obtained with
reference solution (a) (0.1 per cent).

Dissolution (2.5.2).
-------------

Apparatus No. 1

Medium. 900 ml of a buffer solution prepared by adding to 6
litres of 0.1 M dibasic sodium phosphate about 40 ml of
hydrochloric acid, adjusting the pH to 6.0, adding 600 mg of
trypsin, and mixing.

Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter through
a filter.

Determine by liquid chromatography (2.4.14) as described
under Assay using the following solutions.
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Bacitracin
Bacitracin is a mixture ofpolypeptides produced by the growth
of certain strains of Bacillus licheniformis and B. subtilis
(Fam. Bacillaceae). Its main components are BacitracinAl, B1,
B2andB3.

Bacitracin has a potency of not less than 60 Units ofbacitracin
activity per mg, calculated on the dried basis.

Category. Antibacterial (for topical use).

Description. A white or almost white powder; odourless or
with a faint odour; hygroscopic.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of75 parts ofphenol and 25 parts of
water.

Test solution. Dissolve 5 mg of the substance under
examination in a mixture of 0.5 ml of hydrochloric acid and
0.5 ml of water, heat in a sealed tube at 135° for 5 hours,
evaporate to dryness on a water-bath, continue to heat until
the odour of hydrogen chloride is no longer detectable and
dissolve the residue in 0.5 ml of water.

Reference solution. Prepare in the same manner as the test
solution but using bacitracin zinc RS in place of the substance
under examination.

Apply to the plate 5 ,n of each solution as bands 10 mm wide.
Place the plate in the tank so that it is not in contact with the
mobile phase and allow to stand for at least 12 hours before
development. Allow the mobile phase to rise 10 cm. Dry the
plate at 105°, spray with ethanolic ninhydrin solution and
heat at 110° for 5 minutes. The bands in the chromatogram
obtained with the test solution correspond to those in the
chromatogram obtained with the reference solution.

B. Shake 5 mg with 1 ml of water, add 1 ml of a 0.2 per cent
w/v solution of ninhydrin in i-butanol and 0.5 ml ofpyridine
and heat at 100° for 5 minutes; a deep purple colour is
produced.

Tests

Appearance ofsolution. A 1.0 per cent w/v solution in carbon
dioxide-free water is clear, (2.4.1), and not more intensely
coloured than reference solution BYS6 (2.4.1).

pH (2.4.24). 5.5 to 7.5, determined in a 1.0per cent w/v solution.

Composition. Determine by liquid chromatography (2.4.14).

NOTE - prepare the solution immediately before use.

Test solution. Dissolve 0.1 g of the substance under
examination in 50.0 ml of the mobile phase.

BACITRACIN

Reference solution (a). Dissolve 20 mg of bacitracin zinc RS
in water, add 0.2 ml of dilute hydrochloric acid and dilute to
10.0ml with water.

Reference solution (b). Dilute 5.0 ml of the test solution to
100.0 ml with the mobile phase.

Reference solution (c). Dilute 1.0 ml ofreference solution (b)
to 10.0 ml with the mobile phase.

Reference solution (d). Dissolve 50 mg of substance under
examination in 25 ml of a 4.0 per cent w/v solution of sodium
edetate, adjust the pH to 7.0 with dilute sodium hydroxide.
Heat on boiling water bath for 30 minutes.

Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 /illl),
mobile phase: add a mixture of52 volumes ofmethanol,
4 volumes of acetonitrile and 30 volumes of water to
100 volumes of a 3.48 per cent w/v solution of
dipotassium hydrogen phosphate, adjust the pH to 6.0
with a 2.72 per cent w/v solution of potassium
dihydrogen orthophosphate,
flow rate. 1ml per minute,
spectrophotometer set at 254 nm,
injection volume. 100 ,n.

Inject reference solution (a). The relative retention time with
reference to bacitracin A for bacitracin Bl is about 0.6, for
bacitracin B3 is about 0.8, for bacitracin impurity E is about
2.5. The test is not valid unless the peak- to- valley ratio
between the peaks due to bacitracin Bland bacitracin B2 is
not less than 1.2.

Inject the test solution, reference solution (a) and (c). Run the
chromatogram three times the retention time of the peak due
to Bacitracin A. In the chromatogram obtained with the test
solution, the area of the any peak corresponding to Bacitracin
A is not less than 40.0 percent. The sum of area of the peaks
corresponding to bacitracin A, bacitracin Bl, bacitracin B2
and bacitracin B3 is not less than 70 per cent. Ignore any peak
with an area less than the area of the principal peak in the
chromatogram obtained with reference solution (c) (0.5 per
cent).

Related peptides. Determine by liquid chromatography (2.4.14)
as described under Composition.

Inject the test solution. The sum of areas of all the peaks
eluting before the peak due to Bacitracin B1 is not more than
20.0 per cent.

Impurity E. Determine by liquid chromatography (2.4.14) as
described under Composition.

Spectrophotometer set at 254 nm and at 300 nm for reference
solution (d).
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BACITRACIN ZINC

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of
peak due to bacitracin impurity E is not more than 1.2 times the
area of the peak in the chromatogram obtained with reference
solution (b) (6.0 per cent).

Sulphated ash (2.3.18). Not more than 3.0 per cent.

Loss on drying (2.4.19). Notmore than 5.0 per cent, determined
on 0.5 g by drying in an oven over phosphorus pentoxide at
60° at a pressure not exceeding 0.1 kPa for 3 hours.

Assay. Determine by the microbiological assay of antibiotics,
Method A (2.2.10), and express the results in Units per mg.

Bacterial endotoxins (2.2.3). Not more than 0.8 Endotoxin Unit
per mg of bacitracin, if intended for use in the manufacture of
ophthalmic dosage forms without a further appropriate
procedure for the removal of bacterial endotoxins.

Sterility (2.2.11). Complies with the test for sterility, ifintended
for the preparation of ophthalmic dosage forms without a
further appropriate sterilization procedure.

Storage. Store protected from moisture, at a temperature not
exceeding 8°.

Labelling. The label states (1) the number ofUnits per mg; (2)
whether or not the contents are intended for use in the
manufacture of ophthalmic preparations.

Bacitracin Zinc
Bacitracin Zinc is the zinc complex ofBacitracin.

Bacitracin Zinc has a potency of not less than 60 Units of
bacitracin activity per mg, calculated on the dried basis.

Category. Antibacterial (for topical use).

Description. A white or light yellowish-grey powder;
odourless or with a faint odour; hygroscopic.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 75 volumes of phenol and
25 volumes of water.

Test solution. Dissolve 5 mg of the substance under
examination in a mixture of 0.5 rnl of hydrochloric acid and
0.5 rnl of water, heat in a sealed tube at 135° for 5 hours,
evaporate to dryness on a water-bath, continue to heat until
the odour of hydrogen chloride is no longer detectable and
dissolve the residue in 0.5 rnl of water.

Reference solution. Prepare in the same manner as the test
solution butusing bacitracin zinc RS in place of the substance
under examination.

IP 2010

Apply to the plate 5 ,.u of each solution as ban<!s lQ111lll \Vi4e.
Place the plate in the tank so that it is not in contact with the
mobile phase and allow to stand for at least 12 hours before

. development. Allow the mobile phase to rise 10 cm. Dry the
plate at 105°, spray with ethanolic ninhydrin solution and
heat at 110° for 5 minutes. The banqs in the chromatogram
obtained with the test solution correspond to those in the
chromatogram obtained with the reference solution.

B. Shake 5 mg with 1 rnl of water, add 1 rnl of a 0.2 per cent
w/v solution of ninhydrin in I-butanol and 0.5 rnl ofpyridine
and heat at 100° for 5 minutes; a deep purple colour is
produced.

C. Ignite 0.15 g and allow to cool. The residue ondissolving in
1 rnl of 2 M hydrochloric acid and diluting with 4 rnl of water
gives the reactions of zinc salts (2.3.1).

Tests

pH (2.4.24). 6.0 to 7.5, determined on the fJltrate obtained by
shaldng 1.0 g with 10 rnl of carbon dioxide-free water.

Composition. Determine by liquid chromatography (2.4.14).

NOTE~ prepare the solution immediately before use.

Test solution. Dissolve 0.1 g of the substance under
exanlination in 50.0 rnl of the mobile phase.

Reference solution (a). Dissolve 20 mg of bacitracin zinc RS
in water, add 0.2 rnl of dilute hydrochloric acid and dilute to
10.0 rnl with water.

Reference solution (b). Dilute 5.0 rnl of the test solution to
100.0 rnl with the mobile phase.

Reference solution (c). Dilute 1.0 rnl of reference solution (b)
to 10.0 rnl with the mobile phase.

Reference solution (d). Dissolve 50 mg of substance under
examination in 25 rnl of a 4.0 per cent w/v solution of sodium
edetate, adjust the pH to 7.0 with dilute sodium hydroxide.
Heat on boiling water bath for 30 minutes.

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

octadecylsilane bonded to porous silica
(51JII1),

- mobile phase: add a mixture of52 volumes of methanol,
4 volumes of acetonitrile and 30 volumes of water to
100 volumes of a 3.48 per cent w/v solution of
dipotassium hydrogen phosphate, adjust the pH to 6.0
with a 2.72 per cent w/v solution of potassium
dihydrogen orthophosphate,

- flow rate. 1 rnl per minute,
- spectrophotometer set at 254 nm,
- injection volume. 100,.u.

Inject r~ference solution (a). The relative retention time with
reference to bacitracin A for bacitracin Bl is about 0.6, for
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bacitracin B3 is about 0.8, for bacitracin impurity E is about
2.5. The test is not valid unless the peak- to- valley ratio
between the peaks due to bacitracin Bland bacitracin B2 is
not less than 1.2.

Inject the test solution, reference solution (a) and (c). Run the
chromatogram three times the retention time of the peak due
to Bacitracin A. In the chromatogram obtained with the test
solution, the area of the any peak corresponding to Bacitracin
A is not less than 40.0 per cent. The sum of area of the peaks
corresponding to bacitracin A, bacitracin B1, bacitracin B2
and bacitracin B3 is not less than 70 per cent. Ignore any peak
with an area less than the area of the principal peak in the
chromatogram obtained with reference solution (c) (0.5 per
cent).

Related peptides. Determine by liquid chromatography (2.4.14)
as described under Composition.

Inject the test solution. The sum of areas of all the peaks
eluting before the peak due to Bacitracin B1 is not more than
20.0 per cent.

Impurity E. Determine by liquid chromatography (2.4.14) as
described under Composition.

Spectrophotometer set at 254 nm and at 300 nm for reference
solution (d).

Inject the test solution and reference solution (b). In the
chromatogram obtained with ~e test solution, the area of
peak due to bacitracin impurity E is not more than 1.2 times the
area of the peak in the chromatogram obtained with reference
solution (b) (6.0 per cent).

Zinc content. 4.0 per cent to 8.0 per cent, calculated on the
dried basis, determined by the following method. Weigh
accurately about 0.2 g and dissolve in 20 ml ofwater and 3 ml
of strong ammonia-ammonium chloride solution and titrate
with 0.01 M disodium edetate using mordant black 11 mixture
as indicator.

1ml of0.01 M disodium edetate is equivalent to 0.000654 g of
Zn.

Loss on drying (2.4.19). Not more than 5.0 per cent, determined
on 0.5 g by drying in an oven over pho;>phorus pentoxide at
60° at a pressure not exceeding 0.1 kPa for 3 hours.

Assay. Weigh accurately about 0.1 g, suspend in 10 ml of
water and 0.5 ml of 2 M hydrochloric acid and add sufficient
water to produce 200.0 ml. Allow to stand at room temperature
for 30 minutes. Determine by the microbiological assay of
antibiotics, Method A (2.2.10), and express the results in Units
per mg.

Pyrogens (2.2.8). If intended for administration by spraying
into internal body cavities without a further appropriate
procedure for the removal of pyrogens, it complies with the

BACLOFEN

test for pyrogens. Inject per kilogram of the rabbit's mass 1ml
of the supernatant liquid obtained by centrifuging a
suspension containing Ilmg per milliliter in a 0.9 per cent
solution of sodium chloride.

Bacitracin Zinc intended for administration as a spray in
internal body cavities without a further appropriate
sterilization procedure complies with the following
additional requirement.

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

Storage. Store protected from moisture at a temperature not
exceeding 30°. If it is intended for administration as a spray in
internal body cavities, the container should be sterile and
sealed so as to exclude micro-organisms.

Labelling. The label states (1) the number of Units per mg;
(2) whether or not the contents are intended for administration
as a spray in internal body cavities.

Baclofen

NH2

~J::~COOHelM ~

Mol. Wt. 213.7

Baclofen is (RS)-4-amino-3-(4-chlorophenyl)butyric acid.

Baclofen contains not less than 98.0 per cent and not more
than 101.0 per cent of C lOH 1zCINOz, calculated on the
anhydrous basis.

Category. Muscle relaxant.

Description. A white or almost white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with baclofen RS or
with the refernce spectrum of baclofen.

B. When examined in the range 220 nm to 320 nm (2.4.7), a 0.07
per cent w/v solution shows three absorption maxima, at
259 nm, 266 nm and 275 nm. The specific absorbances at these
maxima are 9.8 to 10.8, 11.5 to 12.7 and 8.4 to 9.3, respectively.

C. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 5 volumes of anhydrous formic
acid, 5 volumes ofwater, 20 volumes ofmethanol, 30 volumes
of chlorofonn and 40 volumes of ethyl acetate.
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Test solution. Dissolve lQ mg of the substance under
examination in the mobile phase and dilute to 10rol with the
mobile phase.

Reference solution. A 0.1 per cent w/v solution of baclofen
RS in the mobile phase.

Apply to the plate 5 ~ of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate and spray with ninhydrin
solution until the plate is slightly wet. Place the plate in an
oven maintained at 1000 for 10 minutes. Examine in daylight.
The principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with the reference solution.

Tests

Appearance of solution. Dissolve 0.5 g in 1 M sodium
hydroxide and dilute to 25 ml with the same solvent. The
fresWy prepared solution is not more intensely coloured than
reference solution BY5 (2.4.1).

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 25 mg of the substance under
examination in the mobile phase and dilute to 10 ml with the
mobile phase.

Reference solution (a). A 0.25 percent w/v solution of (4RS)
4-(4-chlorophenyl)pyrrolidin-2-one RS (baclofen impurity
A) in the mobile phase.

Reference solution (b). DHute 1 ml of reference solution (a) to
100 ml with the mobile phase.

Reference solution (c). Dilute 2 ml of the test solution to
100 ml with the mobile phase.

Reference solution (d). Dilute 2 ml of the test solution and
2 ml of reference solution (a) to 100 ml with the mobile phase.

Chromatographic system
---- - a stainless steel column 25 cm x 4.0 rom, packed with

octadecylsilane bonded to porous silica (10 !JIll),
- mobile phase:. a solution of 1.822 g of sodium

hexanesulphonate in 1000 rnl ofa mixture of560 volumes
of water, 440 volumes of methanol and 5 volumes of
glacial acetic acid,

- flow rate. 2 rnl per minute,
- spectrophotometer set at 266 nm,
- injection volume. 20 ~.

Adjust the sensitivity of the system so that the height of the
principal peak in the chromatogram obtained with reference
solution (c) is at least 50 per cent of the full scale of the recorder.
Injectreference solution (d). The test is not valid unless the
resolritioribetween the peaks corresponding-to baclofenand
impurity A is at least 2.0.
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Inject the test solution, reference solution (b) and reference
solution (c). Continue the chromatography for 5 times the
retention time of the principal_peak. In the chromatogram
obtained with the test solution, the area of the peak
corresponding to baclofen imPllrity A is not greater than the
area of the prillcipal. peakin the chromatogram obtamed with
reference solution (b) (1.0 per cent) .and the sum of the areas
of all such peaks is not greater than the area of the principal
peak in the chromatogram obtained with reference solution
(c)(2.0 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

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

Assay. Weigh accurately about 0.15 g and dissolve in 50ml of
anhydrous acetic acid. Titrate with 0.1 M perchloric acid,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 rnl of 0.1 M perchloric acid is equivalent to 0.02137 g of
CIOH1ZClNOZ'

Storage. Store protected from moisture.

Baclofen Oral Solution
Baclofen Oral Solution is a solution of Baclofen in a suitable
aqueous vehicle.

Baclofen Oral Solution contains not less than 95.0 per cent
and not more than 105.0 per cent of the stated amount of
bac1ofen, CIOH1ZClNOZ'

Usual strength. 1 mg per ml.

Identification

A. Determine by thin-layer chromatograp1!y'~~4.111coating _
the plate with silica gel G.

Solvent mixture. 35 volumes of acetonitrile and 65 volumes
of water.

Mobile phase. A mixture of 20 volumes ofglacial acetic acid,
20 volumes of water and 80 volumes of butan-I-ot.

Test solution. Dilute a volume of the oral solution containing
5 mg ofBaclofen to 100 rnl with the solvent mixture.

Reference solution. A 0.005 per cent w/v solution of baclofen
RS in the solvent mixture.

Apply to the plate 5 ~ of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate in air. Place an evaporating
dish containing a mixture of 4 rnl of water, 1 ml of 7 M
hydrochloric acid and 0.5 g ofpotassium permanganate in a
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chromatography tank, close the tank and allow to stand for 2
minutes. Place the plate in the tank, close the tank and leave
the plate in contact with the vapour for 1 minute. After removal
of the plate, place it in a current of cold air until an area of
coating below the line of application shows only a faint blue
colour on the addition of 0.05 rnl of potassium iodide and
starch solution. Spray the plate with potassium iodide and
starch solution and examine in daylight. The chromatogram
obtained with the test solution exhibits a spot that corresponds
to the spot in the chromatogram obtained with the reference
solution.

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

Tests

Lactam. Determine by liquid chromatography (2.4.14) as
described under Assay using the following solutions.

Test solution. Use the test solution prepared for the Assay.

Reference solution (a). A solution containing 0.0002 per cent
w/v of (4RS)-4-(4-chlorophenyl)pyrrolidin-2-one RS
(baclofen impurity A) in the mobile phase.

Reference solution (b). A solution containing 0.01 per cent
w/v of baclofen RS, 0.0003 per cent w/v ofpropyl4-hydroxy
benzoate, 0.0003 per cent w/v of methyl 4-hydroxybenzoate
and 0.0002 per cent w/v of baclofen impurity A in the mobile
phase.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to methyl-4-hydroxybenzoate
and baclofen impurity A and between the peaks due to
baclofen impurity A and propyl-4-hydroxybenzoate is at least
5.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution the area of any
peak corresponding to baclofen impurity A (lactam) is not
greater than the area of the peak in the chromatogram obtained
with reference solution (a) (2.0 per cent)..

Other tests. Comply with the tests stated under Oral Liquids:

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a weighed quantity of the oral solution
containing about 5 mg of Baclofen to 50.0 rnl with the mobile
phase.

Reference solution (a). A 0.01 per cent w/v solution of
baclofen RS in the mobile phase.

Reference solution (b). A solution containing 0.01 per cent
w/v of baclofen RS, 0.0003 per cent w/v ofpropyl4-hydroxy
benzoate and 0.0002 per cent w/v of baclofen impurity A RS
in the mobile phase.

BACLOFEN TABLETS

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

octadecylsilane bonded to porous silica (10 Ilffi) (Such
as Nucleosil C18),

- mobile phase: a solution prepared by dissolving 5 g of
sodium dodecyl sulphate in a mixture of 5 ml of
orthophosphoric acid and 650 rnl of water and diluting
to 1000 rnl with acetonitrile,

- flow rate. 1.5 rnl per minute,
- spectrophotometer set at 218 nm,
- injection volume. 20 Ill.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to baclofen impurity A and
propyl-4-hydroxybenzoate is at least 5.0.

Inject alternately the test solution and reference solution (a).

Determine the weight per rnl (2.4.29) of the oral solution and
calculate the content of C lOH 12ClN02, weight in volume.

Storage. Store protected from light in a refrigerator (2° and 8°).
Do not freeze.

Baclofen Tablets
Baclofen tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of baclofen,
ClOH I2ClNOz.

Usual strengths. 10 mg; 20 mg.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Solvent mixture. 4 volumes of absolute ethanol and 1 volume
of glacial acetic acid.

Mobile phase. A mixture of 80 volumes of butan-i-ol, 20
volumes of glacial acetic acid and 20 volumes of water.

Test solution. Shake a quantity of the powdered tablets
containing 20 mg ofBaclofen with 20 rnl ofthe solvent mixture
for 30 minutes and filter.

Reference solution. A 0.1 per cent w/vsolutionof baclofen
RS in the solvent mixture.

Apply to the plate 5 III of each solution. After development,
dry the plate in air, spray with ninhydrin solution and heat at
1000 for 10 minutes. The principal spot in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with the reference solution.

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

Tests
Lactam. Determine by liquid chromatography (2.4.14).
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Mol. Wt. 233.4

Barium Sulphate
BaS04

Category. Diagnostic aid (radio-opaque medium for
gastrointestinal tract).

Description. A fine, heavy, white powder, free from gritty
particles; odourless.

Identification

Test !;olution. Add a quantity of whole tablets containing 0.1
gofBaclofen to 25 ml ofa mixture of 100 volumes ofwater and
1 volume of glacial acetic acid and disperse with the aid of
ultrasound. Dilute to 50.0 ml with methanol, filter and use the
filtrate.

Reference solution. A solution containing 0.2 per cent w/v of
baclofen RS in a mixture of 100 volumes of methanol, 100
volumes of water and 1 volume of glacial acetic acid.

Chromatographic system
- a stainless steel column 20 em x 4.6 rom, packed with

octadecylsilyl silica gel (10 1JIIl) (such as Nucleosil CI8),
- mobile phase: 0.01 M sodium hexanesulphonate in a

mixture of 100 volumes of methanol, 100 volumes of
water and 1 volume of glacial acetic acid,

- flow rate. 2 ml per minute,
- spectrophotometer set at 265·nm,
- injection volume. 20 J.Ll.

Inject alternately the test solution and the reference solution.
Calculate the content of ClQH1zCINOz,in the tablets.

Tests

Acidity or alkalinity. Heat 5.0 g with 20 ml of carbon dioxide
free water on a water-bath for 5 minutes and filter. To 10 ml of
the fIltrate add 1 drop of bromothymol blue solution. Not
more than 0.5 ml of0.01 M hydrochloric acid or 0.01 M sodium
hydroxide is required to change the colour of the solution.

Arsenic (2.3.10). Disperse 5.0 gin 50 ml ofwater and add 10 ml
of stannated hydrochloric acid AsT.The resulting solution
complies with the limit test for arsenic (2 ppm).

Determine by liquid chromatography (2.4.14) as described
under Assay using the following solutions.

Test solution. Use the filtrate as given above.

Reference solution. A0.001 per cent w/v solution of baclofen
RS in the dissolution medium.

Calculate the content of ClQH12ClNOzin the medium.

D. Not less than70 per cent of the stated amount of
ClQH1ZClNOZ•

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Mix with the aid of ultrasound a quantity of the
powdered tablets containing 0.1 g of Baclofen with 50 ml of
the mobile phase for 30 minutes, shaking occasionally to
disperse the sample, and filter through a glass-fibre filter (such
as Whatman GF/C).

Reference solution (a). A solution containing 0.004 per cent
w/v of (4RS)-4-(4-chlorophenyl)pyrrolidin-2-one RS
(baclofen impurity A) in the mobile phase.

Reference solution (b). A solution containing 0.2 per cent
w/v of baclofen RS and 0.004 per cent w/v of(4RS)-4-(4
chlorophenyl)pyrrolidin-2-one RS (baclofen impurity A) in
the mobile phase.

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

octadecylsilane bonded to porous silica (10 1JIIl) (Such
as Spherisorb ODS 1),

- mobile phase: a mixture of 5 volumes of glacial acetic
acid, 440 volumes of methanol and 560 volumes of
water containing 1.822 g per litre of sodium
hexanesulphonate,

- flow rate. 2 ml per minute,
- spectrophotometer set at 266 nm,
- injection volume. 20 J.Ll.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to baclofen and baclofen
impurity Ais at least 2.0.

Inject the test solution and reference solution (a). In the
chromatogram obtained with the test solution the area of any
peak corresponding to baclofen impurity A (lactam) is not
greater than the area of the peak in the chromatogram obtained
with the reference solution (2.0 per cent). A. Boil 0.2 g with 5 ml of a 50 per cent w/v solution of sodium

carbonate for 5 minutes, add 10 ml of water and filter. Reserve
Dissolution (2.5.2) the residue for test B. Acidify the filtrate with dilute

Apparatus No 1 hydrochloric acid; the solution gives the reactions of
Medium. 900 ml of 0.1 M hydrochloric acid sulphates (2.3.1).

-----Speea ana-time. 50 rpm ana-45 mmuf""es"·---------=B=-.-W=-a-csh=--t=-he-c-r-es-=i-=-du-ce-oc:-b-Cta-=-in-e-d::-c:-in-te-s-t-Ac---=thrc--e-ce,.-t7"im-c·-es-w-=-i-=-th-C----

Withdraw a suitable volume of the medium and filter. successive small quantities of water. To the residue add 5 ml
of dilute hydrochloric acid, filter and add to the fIltrate 0.3 ml
of dilute sulphuric acid; a white precipitate is formed which
is insoluble in dilute sodium hydroxide solution.

872



IP 2010 BECLOMETHASONE DIPROPIONATE

Heavy metals (2.3.13). Boil4.0gwith amixture of2mlofglacial
acetic acid and 48 ml of water for 10 minutes. Add water to
make upto 50 ml, filter and reject the fIrst 5 ml of the filtrate.

.25 ml of the filtrate complies with the limit test for heavy metals,
Method A (10 ppm).

Phosphate. Boil 1 g with a mixture of 3 ml of nitric acid and
5 ml ofwater for 5 minutes and add water to restore the original
volume. Filter through a filter paper previously washed with
dilute nitric acid. Add to the warm filtrate an equal volume of
ammonium molybdate solution; no yellow precipitate is
formed.

Sulphide. Boil 10 g with a mixture of 10 ml of dilute
hydrochloric acid and 90 ml of water for 10 minutes. Expose
a lead acetate paper to the vapours; the paper does not
darken.

Acid-soluble substances. Cool the mixture obtained in the
test for Sulphide, add water to restore the original volume and
filter through a filter paper previously washed with a mixture
of 10 ml of dilute hydrochloric acid and 90 ml of water,
returning the first portions, if necessary, to obtain a clear
filtrate. Evaporate 50 ml of the filtrate to dryness on a water
bath and add 2 drops of hydrochloric acid and 10 ml of hot
water. Filter again through acid-washed paper, prepared as
directed above, wash the filter paper with 10 ml of hot water
and evaporate the combined filtrate and washings. Dry the
residue at 105°, cool and weigh (0.3 per cent).

Soluble barium salts. Digest the residue obtained in the test
for Acid-soluble substances with 10 ml of water and filter
through a filter paper previously washed with a mixture of
10 ml of dilute hydrochloric acid and 90 ml of water. Add
0.5 ml of dilute sulphuric acid to the clear filtrate and set
aside for 30 minutes; no turbidity is produced.

Bulkiness. Place 5.0 g in a glass-stoppered 50-ml graduated
cylinder having the 50-ml graduation mark 14 cm from the
base. Add water to 50 ml, shake the mixture for 5 minutes and
allow to stand for 15 minutes; it does not settle below the
15mlmark.

Loss on ignition (2.4.20). Notmore than 2.5 percent, determined
on 1.0 g at 600°.

Identification

A. Ignite 1g to constant weight. Cool, boil 0.2 g of the residue
with 5 ml of a 50 per cent w/v solution of sodium carbonate
for 5 minutes, add 10 ml ofwater and filter. Reserve the residue
for test B. Acidify the filtrate with dilute hydrochloric acid;
the solution gives the reactions of sulphates (2.3.1).

B. Wash the residue obtained in test A three times with
successive small quantities of water. To the residue add 5 ml
of dilute hydrochloric acid, filter and add to the filtrate 0.3 ml
of dilute sulphuric acid; a white precipitate is formed which
is insoluble in dilute sodium hydroxide solution.

. Tests

pH (2.4.24). 4.0 to 8.0, determined in a 75.0 per cent w/v
suspension in water.

Loss on drying (2.4.19). Notmore than 1.0 percent, determined
on 1.0 gby drying in an oven at 105° for 4 hours.

Assay. Weigh accurately about 0.6 g in a platinum crucible,
add 5 g of sodium carbonate and 5 g ofpotassium carbonate
and mix. Heat to 1006° and maintain at this temperature for
15 minutes. Allow to cool and suspend the residue in 150 ml of
water. Wash the crucible with 2 ml of acetic acid and add to
the suspension. Cool in ice and filter by decantation,
transferring as little of the solid matter as possible to the filter.
Wash the residue with successive quantities of a 2 per cent
w/v solution of sodium carbonate until the washings are free
from sulphate and discard the washings. Add 5 ml of dilute
hydrochloric acid to the filter and wash through into the
vessel containing the bulk of the solid matter with water. Add
5 ml ofhydrochloric acid and dilute to 100 ml with water. Add
10 ml ofa 40 percent w/v solution ofammoniumacetate, 25 ml
of a 10 per cent w/v solution of potassium dichromate and
10 g of urea. Cover, digest in an oven at 80° to 85° for 16 hours
and filter while still hot through a sintered-glass filter (porosity
No.4), washing the precipitate initially with a 0.5 per cent w/v
solution of potassium dichromate and fmally with 2 ml of
water. Dry to constant weight at 105°.

1g of the residue is equivalent to 0.9213 g of BaS04'

Beclomethasone Dipropionate

Mol. Wt. 521.1

OCOC2H5
-OCOC2H5

CH3

o

Barium Sulphate Suspension
Barium Meal

Barium Sulphate Suspension is a dry mixture of Barium
Sulphate with suitable flavours, colours, preservatives and
suspending/dispersing agents.

Barium Sulphate Suspension contains not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount of
barium sulphate, BaS04.

Description. A white or coloured, fine powder or granules.
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Beclomethasone Dipropionate is 9a-chloro-11~-hydroxy-16~
methyl-3~20-dioxopregna~1,4-diene-17,21-diyldipropionate.

Beclomethasone Dipropionate contains not less than 96.0 per
cent and not more than 103.0 per cent ofC2sH37CI07, calculated
on the dried basis.

Category. Adrenocortical steroid.

Dose. By inhalation, for an adult, 2 inhalations, each of50 Ilg,
three or four times a day up to a maximum of 20 inhalations in
24 hours; for a child, I or 2 inhalations, each of50 flg, three or
four times a day up to a maximum of 10 inhalations in 24 hours.

Description. A white to creamy-white, crystalline powder;
odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2,.4.6).
Compare the spectrum with that obtained with beclomethasone
dipropionate RS or with the reference spectrum of
beclomethasone dipropionate.

B. Determine by the oxygen flask method (2.3.34), on 25 mg
and use a mixture of 20 ml of water and 1 ml of 1 M sodium
hydroxide as the absorbing liquid. The liquid gives reaction A
of chlorides (2.3.1).

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

Tests

Specific optical rotation (2.4.22). +88.0° to +94.0°, determined
in a 1.0 per cent w/v solution in dioxan.

Light absorption. Dissolve 50.0 mg in sufficient ethanol
(95 per cent) to produce 100.0 ml and dilute 2.0 ml of this
solution to 50.0 ml with the same solvent. Absorbance of the
resulting solution at the maximum at about 238 nm, 0.57 to 0.60

Sulphated ash(2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately about 70 mg of the substance
under examination, dissolve in methanol and dilute to 50.0 ml
with same solvent. To 4.0 ml of this solution add 4.0 ml of a
0.12 per cent w/v solution of testosterone propionate RS
(internal standard).

Reference solution. Dissolve an accurately weighed quantity
of beclomethasone dipropionate RS in methanol and dilute
to obtain a solution having a known concentration of about
1.4 mgper ml. To 4.0 ml of this solution add 4.0 ml of a 0.12
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per cent w/v solution of testosteronepropionateRS (internal
standard).

Chromatographic system
- a stainless steel column 25 cm x 4 rom, packed with

octadecylsilane bonded to porous silica (3 to 10 fllIl),
- mobile phase: a mixture of 3 volumes of acetonitrile

and 2 volumes of water, or such that the retention time
of beclomethasone dipropionate is approximately 6
minutes and that of testsosterone propionate is
approximately 10 minutes,

- flow rate. 1.5 mlper minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 3.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the percentage content of C2sH37CI07.

Storage. Store protected from light.

Beclomethasone Inhalation
Beclomethasone Dipropionate Inhalation;
Beclomethasone Inhalation Aerosol

Beclomethasone Inhalation is a suspension ofBeclomethasone
Dipropionate. in a suitable liquid in a suitable pressurised
container.

Beclomethasone Inhalation delivers not less than 80.0 per
cent and not more than 120.0 per cent of the stated amount per
inhalation of beclomethasone dipropionate, C2sH37Cl07, by
actuation of the valve.

Usual strength. 50 flg per metered dose.

A. Discharge the container a sufficient number of times at low
relative humidity into a mortar to obtain about 2 mg of
anhydrous Beclomethasone Dipropionate. Heat at 110o for 2
hours at a pressure of 2kPa, cool, grind the residue thoroughly
with 0.1 g ofpotassiumbromide, add a further 0.2 g ofpotassium
bromide and mix thoroughly.

On the resultant dispersion determine by infrared absorption
spectrophotometry (2.4.6). Compare the spectrum with that
obtained with beclomethasone dipropionate RS or with the
reference spectrum of beclomethasone dipropionate.

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

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 3 volumes of methanol and 97
volumes of dichloroethane.

Test solution. Discharge from the container into a small, dry
flask a sufficient number of times to obtain 50 mg of
Beclomethasone Dipropionate and dissolve the residue in 2
ml of acetone. Evaporate the solution to a volume such that
the whole solution can be applied to the plate.

Reference solution (a). A 0.1 per cent w/v solution of
beclomethasone dipropionate RS in acetone.

Reference solution (b). Dilute 5 ml of reference solution (a) to
10 ml with acetone.

Reference solution (c). Dilute 5 ml ofreference solution (a) to
20 ml with acetone.

Apply to the plate 10 III of each solution. After development,
dry the plate in air, spray with alkaline tetrazolium blue
solution and heat at 50° for 5 minutes. Cool and spray again
with alkaline tetrazolium blue solution. Any secondary spot
in the chromatogram obtained with the test solution is not
more intense than the spot in the chromatogram obtained
with reference solution (a), not more than one sucb spot is
more intense than the spot in the chromatogram obtained
with reference solution (b) (1 per cent) and any other secondary
spot is not more intense than the spot in the chromatogram
obtained with reference solution (c) (0.5 per cent). Ignore any
spot with an Rf value of more than 0.85.

Other tests. Complies with the tests stated under Inhalation
Preparations (Pressurised metered-dose Preparations).

Follow the procedure described under Assay wherever the
amount of active sl!bstance is to be determined in any test.

Assay. Carry out the test for Content of active ingredient
delivered per actuation stated under Inhalation Preparations
(Pressurised metered-dose Preparations).

Use 40 ml of dehydrated methanol as the solvent. Discharge
the number of deliveries that constitute the minimum
recommended dose, keep the solution on a water-bath for 5
minutes to expel the propellants. Transfer the solution and
washings to a flask containing sufficient testosterone
propionate RS (internal standard) in methanol that, on dilution
to a suitable volume with appropriate amounts of water and
methanol, the final solution contains 0.00015 per cent w/v
each of testosterone propionate and beclomethasone
dipropionate in the methanol-water mixture in the proportions
70:30 by volume.

Determine by liquid chromatography (2.4.14).

WHITE BEESWAX

Test solution. The diluted solution obtained as given above.

Reference solution. A solution containing 0.00015 per cent
w/v each of the internal standard and beclomethasone
dipropionate RS in the mobile phase.

Chromatographic system
a stainless steel column 10 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 /lID),

- column temperature. 50°

- mobile phase: a mixture ono volumes of methanol and
30 volumes of water, adjusted if necessary so that the
resolution between the peaks due to beclomethasone
dipropionate and the internal standard is not less than
2.0,

- flow rate. 2 ml per minute,
- spectrophotometer set at 239 nm,
- injection volume. 20 Ill.

Inject the test solution and the reference solution. The test is
not valid unless the resolution between the two principal
peaks in the chromatogram obtained with the reference
solution is at least 2.0.

Calculate the amount ofC2sH37CI07 delivered per actuation of
the valve.

Determine the content of active ingredient a second and third
time by repeating the procedure on the middle ten and on the
last ten successive coinbined actuations of the valve. For
each of the three determinations the 'average content of
C2sH37Cl07 delivered per actuation of the valve meets the
requirements.

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

Labelling. The label states the amount of active ingredient
delivered per inhalation.

White Beeswax
White Beeswax is obtained by bleaching Yellow Beeswax.

Category. Pharmaceutical aid.

Description. Yellowish-white pieces orplates, translucent when
thin, with a fine-grained, matt, non-crystalline fracture;
becomes soft and pliable when warmed by hand. Odour, faint
and characteristic and similar to that of yellow beeswax.

Tests

Melting range (2.4.21). 61° to 65°, determined by Method IV.

Acid value (2.3.23).5 to 15, determinedby the following method.
Weigh accurately about 5.0 g in a 250-ml conical flask fitted
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Yellow Beeswax

minutes during cooling. Any bluish violet colour in the tube
containing solution A is not more intense than that in the tube
containing solution B (0.5 per cent w/w, calculated as glycerin).

Yellow beeswax is the wax obtained by melting the walls of the
honeycomb of the bee, Apis mellifera Linn. with hot water
and removing the foreign matter.

Category. Pharmaceutical aid.

Description. Yellow or light brown pieces or plates, with a
fme-grained, matt, non-crystalline fracture; becomes softand
pliable when warmed by hand. Odour, faint and characteristic.
It is tasteless and does not stick to the teeth.

with a reflux condenser, add 40 ml ofxylene and a few glass
beads, heat until dissolved, add 20 ml of ethanol (95 per
cent) and 0.5 ml of phenolphthalein solution and titrate the
hot solution with 0.5 M ethanolic potassium hydroxide until
a red colour persists for at least 10 seconds (n] ml). Repeat the
procedure on:ritting the substance under e:x.a.miIlation (n2 ml).
Calculate the Acid value from the expression 28.05(n] - n2)lw,
where w is the weight, in g, of the substance taken.

Ester value (2.3.26). 75 to 95, detern:rined by subtracting the
Acid value from the Saponification value.

Ratio number. The Ester value divided by the Acid value is
between 5 and 19.

Saponification value (2.3.37). 87 to 104, detern:rined by the
following method. Weigh accurately about 2.0 g, add 30 ml of
a n:rixture of equal volumes of xylene and ethanol (95 per
cent) and a few glass beads, heat until dissolved, add 25.0 ml Tests
of 0.5 M ethanolic potassium hydroxide and heat under a
reflux condenser for 3 hours. Titrate the hot solution Melting range (2.4.21).61° to 65°, detern:rined by Method IV.
immediately with 0.5 M hydrochloric acid using 1 ml of Acid value (2.3.23). 5 to 15, detern:rinedby the following method.
phenolphthalein solution as indicator, bringing the solution
back to boil several times during the titration (n] ml). Repeat Weigh accurately about 5.0 g in a 250-ml conical flask fitted

with a reflux condenser, add 40 ml of xylene and a few glass
the procedure omitting the substance under exan:rination

beads, heat until dissolved, add 20 ml of ethanol (95 per
(n2 ml). Calculate the Saponification value from the expression
28.05(n2 - n])lw, where w is the weight, in g, of the substance cent) and 0.5 ml of phenolphthalein solution and titrate the
taken. hot solution with 0.5 M ethanolic potassium hydroxide until

a red colour persists for at least 10 seconds (n] ml). Repeat the
Fats, fatty acids, Japan wax and resin. Boi15.0gfor 10minutes procedure on:ritting the substance under exarnination(n2ml).
with 80 ml of a 10 per cent w/v solution of sodium hydroxide, Calculate the Acid value from the expression 28.05(n] - n2)lw,
replace the water lost by evaporation, cool, filter the solution where w is the weight, in g, of the substance taken.
through a plug of glass wool and acidify with hydrochloric
acid; no precipitate is produced. Ester value (2.3.26). 75 to 95, detern:rined by subtracting the

Acid value from the Saponification value.
Ceresin, paraffin and other waxes. To 3.0 g in a 100-mlround-
bottomed flask add 30 ml of a 4 per cent w/v solution of Ratio number. The Ester value divided by the Acid value is

between 5 and 19.
potassium hydroxide in aldehyde-free ethanol (95 per cent)
and boil gently under a reflux condenser for 2 hours. Remove Saponification value (2.3.37). 87 to 104, detern:rined by the
the condenser and immediately insert a thermometer,· place following method. Weigh accurately about 2.0 g, add 30 ml of
the flask in a water-bath at 80° and allow to cool with a mixture of equal volumes of xylene and ethanol (95 per
continuous swirling. The solution may fie opalescent, b'-u-'-t-:-n-:-o-c=e=ntrand-afew-glas·s-lJe·ads-;-lreatuntil-dissolved;-add-25:0-mI1----
precipitate is formed before the temperature reaches 65°. of 0.5 M ethanolic potassium hydroxide and heat under a

reflux condenser for 3 hours. Titrate the hot solution
Glycerin and other polyhydric alcohols. To 0.2 g add 10 ml of
ethanolic potassium hydroxide solution, heat under a reflux immediately with 0.5 M hydrochloric acid using 1 ml of
condenser in a water-bath for 30 minutes, add 50 nil of 1 M phenolphthalein solution as indicator, bringing the solution
sulphuric acid, cool and fIlter. Rinse the flask and filter with back to boil several times during the titration (n] ml). Repeat
1 M sulphuric acid, combine the fIltrate and washings and the procedure on:ritting the substance under examination
dilute to 100 ml with 1 M sulphuric acid (solution A). Into two (n2 ml). Calculate the Saponification value from the expression
matched test-tubes introduce, respectively, 1 ml of solution A 28.05(n2 - n])lw, where w is the weight, in g, of the substance

taken.
and 1 ml of a 0.001 per cent w/v solution of glycerin in 1 M
sulphuric acid (solution B). Add 0.5 ml of a 1.07 per cent w/v Fats, fatty acids, Japan wax and resin. Boil 5 g forlO minutes
solution of sodiumperiodate to each tube, n:rix, allow to stand with 80 ml of a 10 per cent wIv solution of sodium hydroxide,
for 5 n:rinutes, add to each tube 1 ml of decolorised fuchsin replace the water lost by evaporation, cool, fIlter the solution
solution and n:rix; any precipitate disappears. Place the tubes through a plug of glass wool and acidify with hydrochloric
in a beaker containing water at 40° and observe for 10 to 15 acid; no precipitate is produced.
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Ceresin, paraffin and other waxes. To 3.0 g in a 100-mlround
bottomed flask add 30 ml of a 4 per cent w/v solution of
potassium hydroxide in aldehyde-free ethanol (95 per cent)
and boil gently under a reflux condenser for 2 hours. Remove
the condenser and immediately insert a thermometer, place
the flask in a water-bath at 80° and allow to cool with
continuous swirling. The solution may be opalescent, but no
precipitate is formed-before the temperature reaches 65°.

Glycerin and other polyhydric alcohols. To 0.2 g add 10 ml of
ethanolic potassium hydroxide solution, heat under a reflux
condenser in a water-bath for 30 minutes, add 50 ml of 1 M
sulphuric acid, cool and filter. Rinse the flask and filter with
1 M sulphuric acid, combine the filtrate and washings and
dilute to 100 ml with 1 M sulphuric acid (solution A). Into two
matched test-tubes introduce, respectively, 1 ml of solution A
and 1 ml of a 0.001 per cent w/v solution of glycerin in 1 M
sulphuric acid (solution B). Add 0.5 ml of a 1.07 per cent w/v
solution of sodiumperiodate to each tube, mix, allow to stand
for 5 minutes, add to each tube 1 ml of decolorised fuchsin
solution and mix; any precipitate disappears. Place the tubes
in a beaker containing water at 40° and observe for 10 to 15
minutes during cooling. Any bluish violet colour in the tube
containing solution A is not more intense than that in the tube
containing solution B (0.5 per cent w/w, calculated as glycerin).

Storage. Store in well-closed containers.

Bentonite
Bentonite is a natural, colloidal, hydrated aluminium silicate
that has been processed to remove grit and non-swelling
components of the ore.

Category. Pharmaceutical aid (suspending agent).

Description. A very fine, pale buff or cream-coloured to
greyish-white powder, free or almost free from gritty particles.

Identification

Fuse 1 g with 2 g of anhydrous sodium carbonate, warm the
residue with 10 ml of water, filter, wash the filter with 5 ml of
water and reserve the combined filtrate and washings. Dissolve
the residue in 10 ml of dilute hydrochloric acid; the solution
gives the reactions of aluminium salts, (2.3.1). Add to the
reserved filtrate and washings 3 ml of hydrochloric acid; a
gelatinous precipitate is produced.

Tests

pH (2.4.24). 9.0 to 10.5, determined in a 2.0 per cent w/v
suspension in water.

Heavy metals (2.3.13). To 5.0 g add 7.5 ml of2 M hydrochloric
acid and 27.5 ml of water, boil for 5 minutes, centrifuge and
filter the supernatant liquid. Wash the residue with water,

BENZALKONIUM CHLORIDE

filter, combine the filtrates and dilute to 50 ml with water. To
5 ml of the solution add 5 ml of water, 10 ml of hydrochloric
acid and 25 ml of 4-methyl-2-pentanone, shake for 2 minutes,
allow the layers to separate and evaporate the aqueous layer
to dryness on a water-bath. Dissolve the residue in 1 ml of5 M
acetic acid, dilute to 25 ml and filter. The resulting solution
complies with the limit test for heavy metals, Method D
(50 ppm). Prepare the standard using lead standard solution
(1 ppm Pb).

Sedimentation volume. In a mortar, mix 6.0 g with 0.3 g of light
magnesium oxide, freshly calcined. Mix the powder
progressively with 200 ml ofwater. Shake for 1 hour and place
100 ml of the suspension in a 100-ml graduated cylinder. After
24 hours the volume of the clear supernatant liquid is not
greater than 2 ml.

Swelling power. Add 2.0 g in twenty portions at intervals of
2 minutes to 100 ml of a 1 per cent w/v solution of sodium
lauryl sulphate in a 100-ml graduated cylinder about 3 cm in
diaIlfeter. Allow each portion to settle before adding the next
and let it stand for 2 hours. The apparent volume of the
sediment at the bottom of the cylinder is not less than 24 ml.

Coarse particles. To 20 g add 1000 ml of water and mix for
15 minutes at not less than 5000 rpm. Transfer to a wet sieve of
nominal aperture of 75 mm, previously dried at 100° to 105°
and weighed, and wash with three quantities, each of 500 ml,
of water, ensuring that any agglomerates are dispersed. Dry
at 100° to 105° and weigh. The weight of the matter on the
sieve is not more than 0.1 g (0.5 per cent).

Microbial contamination (2.2.9). 19 is free from Escherichia
coli.

Loss on drying (2.4.19). Not more than 15.0 per cent,
determined on 1.0 g by drying in an oven at 105°.

Benzalkonium Chloride
Benzalkonium Chloride is a mixture of alkylbenzyl
diniethylammonium chlorides, the alkyl groups having chain
lengths of Cs to CIS.

Benzalkonium Chloride contains not less than 95.0 per cent
and not more than 104.0 per cent of alkylbenzyldimethyl
ammonium chlorides, calculated as C22H40ClN on the dried
basis.

Category. Antiseptic.

Description. A white or yellowish-white powder or gelatinous,
yellowish-white fragments, hygroscopic, soapy to the touch.

Identification

A. Dilute 0.1 g with 10 ml ofwater. To 5 ml add 1.5 ml ofdilute
nitric acid; a white precipitate is produced which is soluble in

877



BENZALKONIUM CHLORIDE IP 2010

ethanol (95per cent). To the remainder add 1.5 inl ofmercuric
chloride solution; a white precipitate is produced which is
soluble in ethanol (95 per cent).

B. Dissolve 0.25 gin 1 rnl of sulphuric acid, add 0.1 g of
potassium nitrate, heat ona water~bathfor 5 lllinutes, cool,
dilute with water to 10 rnl, add 0.5 g of zinc powder, and heat
on a water-bath for 5 minutes. To 2 ml of the clear supernatant
liquid add 0.5 rnl of sodium nitrite solution, cool in ice and
add to 3 rnl of 2-naphthol solution; an orange red colour is
produced.

C. To 25 mg add 1 rnl of 2 M nitric acid; a white precipitate is
produced which dissolves on addition of 5 rnl of ethanol
(95 per cent). The resulting solution gives reaction A of
chlorides (2.3.1).

Tests

Benzalkonium CWoride ·Solution
Benzalkonium Chloride Solution is a solutionof a mixture of
alky1benzy1dimethylammonium chlorides, the alkyl groups
having chain lengths of Cs to CIS' It may contain ethanol
(95 per cent). In making Benzalkonium Chloride Solution, the
ethanol (95 per cent) may be replaced by Industrial
Methylated Spirit, diluted so as to be of equivalent strength.

Benzalkonium· Chloride Solution contains not less· than
49.0 per cent w/v and not more than 51.0 per cent w/v of
alkylbenzyldimethylammonium chlorides, calculated as
C22H4oCIN. It may contain not more than 16.0 per cent v/v of
ethanol, C2H60.

Category. Antiseptic detergent.

Description. A clear, colourless or slightly yellow, syrupy
liquid; odour, aromatic.

Identification

Ammonia compounds. Boil0.1 g with 3 rnl ofsodium hydroxide
solution; no odour of ammonia is produced.

Storage. Avoid contact with metals.

Acidity oralkalinity. Dissolve 0.5 g in 50 rnl ofcarbon dioxide
free water, add 0.1 rnl of bromocresol purple solution and
titrate with 0.1 M hydrochloric acid or with 0.1 M sodium
hydroxide. Not more than 0.1 ml is required to change the
colour of the solution.

A. Dilute 0.2 ml with 10ml ofwater. To 5 ml add 1.5 ml ofdilute
nitric acid; a white precipitate is produced which is soluble in
ethanol (95per cent). To the remainder add 1.5 ml ofmercuric
chloride solution; a white precipitate is produced which is
soluble in ethanol (95 per cent).

B. Evaporate 0.5 ml to dryness on a water-bath, dissolve the
Foreign amines. Dissolve 0.1 gin 5 ml of water and add 3 ml residue in 1 ml of sulphuric acid, add 0.1 g of potassium
of 1 M sodium hydroxide; no precipitate is fonhed. Heat to nitrate, heat on a water-bath for 5 minutes, cool, dilute with
boiling; the odour of amines is not perceptible. water to 10 ml, add 0.5 g of zinc powder, and heat on a water-

bath for 5 minutes. To 2 rnl of the clear supernatant liquid add
Sulphated ash (2.3.18). Not more than 0.2 percent. 0.5 rnl of sodium nitrite solution, cool in ice and add to 3 rnl of

Water (2.3.43). Not more than 10 per cent, determined on 0.3 g. 2-naphthol solution; an orange red colour is produced.

C. To 0.05 ml add 1 rnl of 2 M nitric acid; a white precipitate is
Assay. Weigh accurately about 2.0 g, dissolve in sufficient

produced which d,issolves on addition of 5 rnl of ethanol
water to produce 100.0 rnl. Transfer 25.0 rnl to a separating

(95 per cent). The resulting solution gives reaction A of
funnel, add 25 ml of chloroform, 10 rnl of 0.1 M sodium

chlorides (2.3.1).
hydroxide and 10.0 rnl of a freshly prepared 5 per cent w/v
solution of potassium iodide. Shake well, allow to separate Tests

------anll--discafcttlle cJ:i1oroform layer. Sha:Ketfie aqueous soluti:-;,o""n,---"'-"=-"""----
with three further quantities, each of 10 rnl, of chlorofomz and Acidity or alkalinity. Dissolve 1.0 g in 50 rnl ofcarbon dioxide
discard the chloroform layer. Add 40 rnl of hydrochloric acid, free water, add 0.1 rnl of bromocresol purple solution and
cool and titrate with 0.05 M potassium iodate until the solution titrate with 0.1 M hydrochloric acid or with 0.1 M sodium
becomes pale brown in colour. Add 2 rnl of chloroform and hydroxide. Not more than 0.1 ml is required to change the
continue the titration until the chloroform becomes colourless. colour of the solution.

Titrate a mixture of20 rnl ofwater, 10.0 ml of a freshly prepared Ammonia compounds. Boil0.2mlwith 3ml ofsodium hydroxide
5 per cent w/v solution of potassium iodide and 40 rnl of solution; no odour of ammonia is produced.
hydrochloric acid with 0.05 M potassium iodate in a similar
manner; the difference between the titrations represents the Foreign amines. To a volume containing 0.1 g ofbenzalkonium
amount of 0.05 M potassium iodate required. chloride add sufficient water to produce 5 rnl and add 3 rnl of

1 M sodium hydroxide; no precipitate is formed. Heat to
1 ml of 0.05 M potassium iodate is equivalent to 0.0354 g of boiling; the od.our of amines is not perceptible.
~2H40CIN,

Ethanol (ijpresent)(2.3.45). Notmore than 16.0 per cent v/v,
determined by Method I or II, as applicable.
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Sulphated ash (2.3.18). Not more than 0.2.percent.

Assay. Weigh accurately about 4.0 g, dissolve in sufficient
water to produce 100.0 ml. Transfer 25.0 ml to a separating
funnel, add 25 ml of chloroform, 10 ml of 0.1 M sodium
hydroxide and 10.0 ml of a freshly prepared 5 per cent w/v
solution of potassium iodide. Shake well, allow to separate
and discard the chloroform layer. Shake the aqueous solution
with three further quantities, each of 10 ml, of chloroform and
discard the chloroform layer. Add 40 ml of hydrochloric acid,
cool and titrate with 0.05 M potassium iodate until the solution
becomes pale brown in colour. Add 2 ml of chlorofonn and
continue the titration until the chloroform becomes colourless.
Titrate a mixture of20 ml ofwater, 10.0ml ofa freshly prepared
5 per cent w/v solution of potassium iodide and 40 ml of
hydrochloric acid with 0.05 M potassium iodate in a similar
manner; the difference between the titrations represents the
amount of 0.05 M potassium iodate required.

1 ml of 0.05 M potassium iodate is equivalent to 0.0354 g of
C22ILoCIN. Determine the relative density (2.4.29), and calculate
the amount of C22H40CIN, weight in volume.

Storage. Avoid contact with metals.

Labelling. The label states, where appropriate, the content of
ethanol (95 per cent) or Industrial Methylated Spirit.

Benzathine Penicillin
Benzathine Benzylpenicillin; Benzathine Penicillin G

o ~ coo
Hr~~CH,

~N-t-t-S. CHs

V 0 H H
2

C16H20N2,(CJ6HJsN204S)2 .Mol. Wt. 909.0

Benzathine Penicillin is N,N'-dibenzylethylenediarnmonium
bis[(6R)-6-(2 phenylacetamido)penicillanate] containing a
variable amount of water.

Benzathine Penicillin contains not less than 96.0 per cent and
not more than 100.5 per cent of CJ6H20N2,(CJ6HJsN204S)2 and
not less than 24.0 per cent and not more than 27.0 per cent of
CJ6H20N2, both calculated on the anhydrous basis.

Category. Antibacterial.

Dose. Orally, 225 mg (300,000 Units) to 450 mg (600,000 Units)
every 6 hours; by intramuscular injection, 225 mg (300,000
Units) to 750 mg (1,000,000 Units). Prophylactic, by

BENZATHINE PENICILLIN

intramuscular injection, 900 mg (1,200,000 Units) every 2 or 3
weeks.

[900 mg ofBenzathine Penicillin is approximately equivalent
to 720 mg ofbenzylpenicillin (1,200,000 Units ofpenicillin)].

Description. A white, crystalline powder; almost odourless.

Identification

TestA may be omitted iftests B, C and D are carried out. Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with benzathine
penicillin RS. .

B. Shake 0.1 g with 1ml of1 M sodium hydroxide for 2 minutes,
add 2 ml of ether, shake for 1 minute and allow to separate.
Evaporate 1 ml of the ether layer to dryness, dissolve the
residue in 2 ml ofglacial acetic acid and add 1ml ofpotassium
dichromate solution; a golden yellow precipitate is formed.

C. Shake 0.1 g with 2 ml of 1 M sodium hydroxide for 2 minutes,
extract the mixture with two quantities, each of:3 ml, of ethel;
evaporate the combined extracts and dissolve the residue in
1ml of etluinol (50 percent). Add 5 ml ofpicric acid solution,
heat at 900 for 5 minutes and allow to cool slowly; the
precipitate, after recrystallisation from ethanol (25 per cent)
containing a small quantity ofpicric acid, melts at about 2140

(2.4.21).

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

Tests

pH (2.4.24). 5.0 to 7.5, determined in a saturated solution.

Related substances. Determine by liquid chromatography
(2.4.14).

Prepare the solutions immediately before use. Avoid any
overheating during the preparation of the solutions.

Test solution. Dissolve an accurately weighed quantity of
about 70 mg of the substance under examination in 25 ml of
methanol with the aid of ultrasound (for about 2 minutes).
Dilute to 50.0 ml with a solution containing 6.8 g per litre of
potassium dihydrogen phosphate and 1.02 g per litre of
disodium hydrogen phosphate.

Reference solution (a). Dissolve an accurately weighed
quantity of about 70 mg of benzathine penicillin RS in 25 ml
of methanol with the aid of ultrasound (for about 2 minutes).
Dilute to 50.0 ml with a solution containing 6.8 g per litre of
potassium dihydrogen phosphate and 1.02 g per litre of
disodium hydrogen phosphate.

879



BENZATHINE PENICILLIN IP 2010

Benzathine Penicillin Injection
Benzathine Benzylpenicillin Injection; Benzathine
Penicillin G Injection

Benzathine Penicillin Injection is a sterile material consisting
of Benzathine Penicillin with or without suspending agents,
buffering agents and other excipients. It is filled in a sealed
container.

Calculate the percentage contents of CI6HzoNz and of
CI6HzoNz,(CI6HISNz04Sh. Calculate the content of
CI6HzoNz,(CI6HISNz04Sh by multiplying the percentage
content ofbenzylpenicillin by 1.36.

Benzathine Penicillin intendedfor use in the manufacture of
parenteral preparations without a further appropriate
procedure for the removal of bacterial endotoxins complies
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.13 Endotoxin
Unit per ml of a solution prepared in the following manner.
Suspend 20 mg of the substance under examination in 20 ml of
0.1 M sodium hydroxide, dilute 1 rnl to 100 rnl and use the
supernatant liquid.

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

Storage. Store protected from moisture at a temperature not
exceeding 30°. If the material is intended for use in the
manufacture of parenteral preparations the container should
be sterile and sealed so as to exclude micro-organisms.

Labelling The label states whether or not the contents are
intended for use in the manufacture ofparenteral preparations.

Mobile phase B
(per cent v/v)

25

25 -7100

100

25

- a stainless steel column 25 em x 4 mm, packed with
octadecylsilane bonded to porous silica (5 Iffil),column temperatllie. 406, .. .. .

mobile phase: A. a mixture of 10 volumes of a 34 g per
litre solution of potassium dihydrogen phosphate
adjusted to pH 3.5 with phosphoric acid, 30 volumes of
methanol and 60 volumes of water,

B. a mixture of 10 volumes of a 34 g per
litre solution of potassium dihydrogen phosphate
adjusted to pH 3.5 with phosphoric acid, 30 volumes of
water and 60 volumes of methanol,
flow rate. 1rnl per minute,
a linear gradient programme using the conditions given
below,
spectrophotometer set at 220 DID,

injection volume. 20 ,n.
Time Mobile phase A

(inmin) (per cent v/v)

0-10 75

10-20 75 -70

20-55 0

55 -70 75

Inject alternately the test solution and reference solution (a).

Inject reference solution (a). The relative retention time with
reference to benzylpenicillin: benzathine = 0.3 to 0.4;
benzylpenicilloic acids benzathide =about 2.4. If necessary,
adjust the concentration of methanol in the mobile phase.

Inject the test solution and reference solution (b). The area of
any secondary peak obtained with the test solution
corresponding to benzylpenicilloic acid benzathide is not more
than twice the sum of the areas of the two principal peaks in The injection is constituted by suspending the contents of
the chromatogram obtained with reference solution (b) (2 per the sealed container in the requisite amount of sterile Water
cent).The area any other secondary peak obtained with the for Injections, immediately before use.
test.solutionis-llotmore_than..the..sum.oLthe..areas_oLthe_two_TT"........-.- -;O--.;""'""-=r;."",,,,,,,,=-~-=--.--,,,,,,--;;-,------
principal peaks in the chromatogralIi obtained with reference Usual strength. 450 mg (600,000Units). (Each mg ofBenzathine
solution (b)(1 per cent). Disregard any peak with an area 0.05 Penicillin is approximately equivalent to 1,330 Units of
times the sum of the areas of the two principal peaks in the penicillin).
chromatogram obtained with reference solution (b) (0.05 per Storage. The constituted suspension should be used
cent). immediately after preparation but, in any case, within the period

Water (2.3.43). 5.0 to 8.0 per cent, determined on 0.3 g. recommended by the manufacturer.

Assay. Determine by liquid chromatography, (2.4.14) as given Benzathine Penicillin Injection contains not less than 95.0 per
under the test for Related substances using the following cent and not more than 110.0 per cent of the stated amount of
mobile phase. benzathine penicillin, C1JfzoNz, (CI6HISNz04Sh·

Mobile phase. a mixture of 10 volumes of phosphate buffer Description. A white crystalline powder, almost odourless.

solution pH 3.5, 35 volumes of methanol, and 55 volumes of The contents of the sealed container comply with the
water. requirements stated under Parenteral Preparations

(Powders for Injection) and with the following requirements.

Reference solution (b). Dilute 1ml ofreference solution (a) to
100 rnl with mobile phase A.

Chromatographic system
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25

25.-7100

100

25
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Identification

A. Shake 0.1 g with 1ml of1 M sodium hydroxide for 2 minutes,
add 2 ml of ether, shake for 1 minute and allow to separate.
Evaporate 1 ml of the ether layer to dryness, dissolve the
residue in 2 ml ofglacial acetic acid and add 1ml ofpotassium
dichromate solution; a golden yellow precipitate is formed.

B. 8hakeO.1 g with 2mlof1M sodium hydroxide for 2 minutes,
extract the mixture with two quantities, each of 3 ml, of ether,
evaporate the combined extracts and dissolve the residue in
1 ml of ethanol (50 percent). Add 5 ml ofpicric acid solution,
heat at 90° for 5 minutes and allow to cool slowly; the
precipitate, after recrystallisation from ethanol (25 per cent)
containing a small quantity ofpicric acid, melts at about 214°
(2.4.21).

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

Tests

pH (2.4.24).5.0 to 7.5, determined in a suspension obtained by
reconstituting as directed on the label.

Consistency. To a quantity containing 60,000 Units add 2 ml
of water and shake thoroughly. The resulting suspension
passes through a 23G hypodermic needle.

Related substances. Determine by liquid chromatography
(2.4.14).

Prepare the solutions immediately before use. Avoid any
overheating during the preparation of the solutions.

Test solution. Dissolve an accurately weighed quantity
containing about 70 mg of Benzathine Penicillin in 25 ml of
methanol with the aid of ultrasound (for about 2 minutes).
Dilute to 50.0 ml with a solution containing 6.8 g per litre of
potassium dihydrogen phosphate and 1.02 g per litre of
disodium hydrogen phosphate.

Reference solution (a). Dissolve an accurately weighed
quantity of about 70 mg of benzathine penicillin RS in 25 ml
of inethanol with the aid of ultrasound (for about 2 minutes).
Dilute to 50.0 ml with a solution containing 6.8 g per litre of
potassium dihydrogen phosphate and 1.02 g per litre of
disodium hydrogen phosphate.

Reference solution (b).Dilute 1 ml of reference solution (a) to
100 ml with mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with

octadecylsilane bonded to porous silica (5 /illl),
- column temperature. 40°,
- mobile phase: A. a mixture of 10 volumes of a 34 g per

litre solution of potassium dihydrogen phosphate
adjusted to pH 3.5 with phosphoric acid, 30 volumes of
methanol and 60 volumes of water,

BENZATHINE PENICILLIN INJECTION

B. a mixture of 10 volumes of a 34 g per
litre solution of potassium dihydrogen phosphate
adjusted to pH 3.5 with phosphoric acid, 30 volumes of
water and 60 volumes of methanol,

- flow rate. 1 ml per minute,
- a linear gradient programme using the conditions given

below,
- spectrophotometer set at 220 nm,
- injection volume. 20 ,.0..

Time Mobile phase A
(in min) (per cent v/v)

0-10 75

10-20 75.-70

20-55 0

55-70 75

Inject reference solution (a). The relative retention time with
reference to benzylpenicillin for benzathine is about 0.3 to
0.4; for benzylpenicilloic acids benzathide is about 2.4.

Inject the test solution and reference solution (b). The area of
any secondary peak obtained with the test solution
corresponding to benzylpenicilloic acids benzathide is not
more than twice the sum of the areas of the two principal
peaks in the chromatogram obtained with reference solution
(b) (2.0 per cent).The area ofany other secondary peak obtained
with the test solution is not more than the sum of the areas of
the two principal peaks in the chromatogram obtained with
reference solution (b) (l per cent). Disregard any peak with an
area 0.05 times the sum ofthe areas of the two principal peaks
in the chromatogram obtained with reference solution (b)
(0.05 per cent).

Bacterial endotoxins (2.2.3) Not more than 0.13 Endotoxin
Unit per ml of a solution pr~paredby suspending 20 mg of the
substance under examination in 20 ml of 0.1 M sodium
hydroxide, diluting 1 ml to 100 ml and using the supernatant.

Water (2.3.43). 5.0 to 8.0 per cent, determined on 0.3 g.

Assay. Determine by liquid chromatography, (2.4.14) as given
under the test for Related substances using the following
mobile phase.

Mobile phase. a mixture of 10 volumes of phosphate buffer
solution pH 3.5,35 volumes of methanol, and 55 volumes of
water.

Inject alternately the test solution and reference solution (a).

Calculate the content of C16HzoNz,(C16H1SNz04Sh by
multiplying the percentage content of benzylpenicillin by
1.36.

Labelling: The label states (1) the directions for constituting
the suspension; (2) the names of any added buffering agents
or other pharmaceutical aids; (3) that the preparation is meant
for intramuscular injection only.
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FORTIFIED BENZATHINE PENICILLIN INJECTION

Fortified Benzathine Penicillin
Injection
Fortified Benzathine Benzylpenicillin Injection;
Fortifie.dBenzatlline Penicillin (}Irlj~ction

Benzathine Penicillin Injection is a sterile material consisting
ofBenzathine Penicillin and Procaine Penicillin with or without
suspending agents, buffering agents and other excipients. It
is filled in a sealed container.

The injection is constituted by suspending the contents of
the sealed container in the requisite amount of sterile Water
for Injections containing Benzylpenicillin Sodium immediately
before use.

Storage. The constituted suspension should be used
immediately after preparation but, in any case, within the period
and under the conditions recommended by the manufacturer.

Fortified Benzathine Penicillin Injection contains not less than
90.0 per cent and not more than 125.0 per cent of the stated
amount of benzathine penicillin, not less than 95.0 per cent
and not more than 125.0 per cent of the stated amount of
procaine penicillin, not less than 90.0 per cent and not more
than 130.0 per cent of the stated amount of benzylpenicillin
sodium, all in terms of Units ofpenicillin.

Category. Antibacterial.

Usual streugth. Benzathine Penicillin, 450 mg (600,000 Units),
Procaine Penicillin, 300 mg (300,000 Units) and Benzylpenicillin,
180 mg (300,000 Units)..

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following requirements.

Identification

IP 2010

container. Store the remainder of the suspension in the closed
container at 4°Jor 7 days and then repeat the determination of
benzylpenicillinsodium. .

The concentration of benzylpenicillin sodium in the stored
injection is not less than .80 percent of the concentration
found in the freshly prepared suspension.

Consistency. To a quantity containing 600,000 Units of
Benzathine Penicillin, 300,000 Units each ofProcaine Penicillin
and Benzylpenicillin add 2 rnl of water and shake thoroughly.
The resulting suspension passes readily through a 22G
hypodermic needle.

Bacterial endotoxins (2.2.3). Not more than 0.13 Endotoxin
Unit per rnl of a solution prepared by suspending 20 mg of the
substance under examination in 20 rnl of 0.1 M sodium
hydroxide, diluting 1 rnl to 100 rnl and using the supernatant.

Water (2.3.43). Not more than 7.5 per cent, determined on
0.3 g.

Assay. For benzathine penicillin - Shake a quantity of the
mixed contents of 10 containers containing 1 g of Benzathine
Penicillin with 30 rnl of a saturated solution ofsodium chloride
and 10 rnl of 5 M sodium hydroxide and extract with four
successive quantities, each of 50 rnl, of ether. Wash the
combined ether extracts with three successive quantities, each
of 5 rnl, of water, extracting each aqueous washing with the
same 25 rnl of ether. Combine the ether extracts, evaporate to
a low bulk, add 2 rnl of ethanol and evaporate to dryness.
Dissolve the residue in 50 rnl ofglacial acetic acid and titrate
with 0.1 M perchloric acid using 1 rnl of 1-naphtholbenzein
solution as indicator.

1 rnl of 0.1 M perchloric acid is equivalent to 0.04545 g of
ClsHsoN60SSZ' Calculate the apparent content of Benzathine
Penicillin.

Tests

Stability. Using an aseptic technique prepare the suspension
as directed on the label in an individual unopened container
and determine the concentration of benzylpenicillin sodium
by the method described below using an accurately measured
quantity of the suspension, withdrawn aseptically from the

A G' th ti D . illi (2 3 1) Calculate the content of procaine penicillin, as determined by
. lve e reac on or pemc ns .. . the method given below in the weight of the sample used in

------B.;-Give-reaction-B-ofcpenicillins-and-eephalosporins,(-2-;-J;-h)-.-this-assay,.mu1tiply-this-content-by-a-factorof-:-he544-and~deduct---

C. Shake 0.1 g with 1rnl of1M sodium hydroxide for 2 ininutes, the figure from the apparent content of benzathine penicillin;
add 2 rnl of ether shalce for 1 minute and all w to se arate. the result is the content of benzathine penicillin. (1 mg of
Evaporate 1 rnl ~f the ether layer to drynes~, dissofve the benza~n~penicillin is approximately equivalent to 1330 Units

residue in'2 rnl ofglacial acetic acidandadd 1 rnl ofpotassium ofpemcillin).

dichromate solution; a golden yellow precipitate is formed. Forprocaine penicillin - To a quantity of the mixed contents

D. Give the reactions of sodium salts (2.3.1). of 10 containers containing 0.25 g of Procaine Penicillin add
100 rnl ofwater, shake well, dilute to 200.0 rnl with water, mix
and fIlter. Dilute 5.0 rnl of the fIltrate to 250.0 rnl with buffer
solution pH 7.0 and measure the absorbance of the resulting
solution at t:)1e maximum at about 290 urn, using buffersolution
pH 7.0 as the blank (2.4.7). Calculate the content of procaine
penicillin taking 310 as the specific absorbance at 290 urn.
(1 mgofprocaine penicillin is equivalent to 1009 Units of
penicillin).
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For benzylpenicillin sodium - Shake a quantity of the mixed
contents of 10 containers containing 0.15 g ofBenzylpenicillin
Sodium with water until dissolved and dilute to 500.0 ml with
water. Dilute 25.0 ml of the resulting solution to 100.0 ml with
phosphate bufferpH6.8. Place two quantities, each of2.0 ml,
of the resulting solution in separate stoppered tubes. To one
tube add 10.0 ml of imidazole-mercury reagent, mix, stopper
the tube and immerse in a water-bath at 60° for 35 minutes,
swirling occasionally. Remove from the water-bath and cool
rapidly to 20° (solution A). Add 10.0 ml of imidazole solution
to the second tube, mix, stopper the tube and allow to stand at
20° for 35 minutes, swirling occasionally (solution B). Without
delay measure the absorbance of solutions A and B at about
325 nm (2.4.7), using as the blank a mixture of 2.0 ml of water
and 10.0 ml of imidazole-mercury reagent for solution A and
a mixture of2.0 ml of water and 10.0 ml of imidazole solution
for solution B. Calculate the content of total penicillins as
CI6H17N2Na04S from the difference between the absorbances
of solutions A and B, from the difference obtained by repeating
the procedure using 0.15 g of benzylpenicillin sodium RS in
place of the contents of the sealed containers. Calculate the
content ofbenzylpenicillin sodium by subtracting the contents
ofbenzathine penicillin and procaine penicillin, both expressed
as benzylpenicillin sodium, CI6H17N2Na04S,

Labelling. The label on the sealed container states (1) the
quantity ofBenzathine Penicillin, Benzylpenicillin Sodium and
Procaine Penicillin contained in it; (2) the directions for
reconstituting the suspension; (3) the names of the added
suspending agent, buffering agent and any other
pharmaceutical aid; (4) that the preparation is intended for
intramuscular injection only.

Benzathine Penicillin Tablets
Benzathine Benzylpenicillin Tablets; Benzathine
Penicillin G Tablets

Benzathine Penicillin Tablets contain Benzathine Penicillin
equivalent to not less than 90.0 per cent and not more than
110.0 per cent of the stated number of Units of penicillin.

Usual strength. 200,000 Units ofpenicillin.

Identification

A. Shake 0.1 g with 1ml of1 M sodium hydroxide for 2 minutes,
add 2 ml of ether, shake for 1 minute and allow to separate.
Evaporate 1 ml of the ether layer to dryness, dissolve the
residue in 2 ml ofglacial acetic acid and add 1 ml ofpotassium
dichromate solution; a golden yellow precipitate is formed.

B. Shake 0.1 g with 2 ml of1 M sodium hydroxide for 2 minutes,
extract the mixture with two quantities, each of 3 ml, of ethel;
evaporate the combined extracts and dissolve the residue in

.\3ENZATHINE PENICILLIN TABLETS

1 ml of ethanol (50 per cent). Add 5 ml ofpicric acid solution,
heat at 90° for 5 minutes and allow to cool slowly; the
precipitate, after recrystallisation from ethanol (25 per cent)
containing a small quantity ofpicric acid, melts at about 214°
(2.4.21).

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

Tests

Water (2.3.43). Not more than 8.0 per cent, determined on the
powdered tablets.

Other tests. Comply with the tests stated under Tablets.

Related substances. Determine by liquid chromatography
(2.4.14).

Prepare the· solutions immediately before use. Avoid any
overheating during the preparation of the solutions.

Test solution. Weigh and powder 20 tablets. Dissolve an
accurately weighed quantity containing about 70 mg of
Benzathine Penicillin in 25 ml of methanol with the aid of
ultrasound for 2 minutes and allow to stand for
15 minutes. Dilute to 50.0 ml with a solution containing 6.8 g
per litre of potassium dihydrogen phosphate and 1.02 g per
litre of disodium hydrogen phosphate mix and ftlter.

Reference solution (a). Dissolve an accurately weighed
quantity of about 70 mg of benzathine penicillin RS in 25 ml
of methanol with the aid of ultrasound (for about 2 minutes).
Dilute to 50.0 ml with a solution containing 6.8 g per litre of
potassium dihydrogen phosphate and 1.02 g per litre of
disodium hydrogen phosphate.

Reference solution (b).Dilute 1 ml of reference solution (a) to
100ml with mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with

octadecylsilane bonded ot porous silica (5 !Jill),

- column temperature. 40°,
- mobile phase: A. a mixture of 10 volumes of a 34 g per

litre solution of potassium dihydrogen phosphate
adjusted to pH 3.5 with phosphoric acid, 30 volumes of
methanol and 60 volumes of water,

B. a mixture of 10 volumes of a 34 g per
litre solution of potassium dihydrogen phosphate
adjusted to pH 3.5 with phosphoric acid, 30 volumes of
water and 60 volumes of methanol,

- flow rate. 1 ml per minute,
- a linear gradient programme using the conditions given

below,
- spectrophotometer set at 220 nrn,
- injection volume. 20 Ill.
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Inject reference solution (a). Relative retention time with
reference to benzylpenicillin: benzathine = 0.3 to 0.4;
benzylpenicilloic acids benzathide =about 2.4. If necessary,
adjust the concentration of methanol in the mobile phase.

Inject the test solution and reference solution (b). The area of
any secondary peak obtained with the test solution
corresponding to benzylpenicilloic acids benzathide is not
more than twice the sum of the areas of the two principal
peaks in the chromatogram obtained with reference solution
(b) (2 per cent). The area any other secondary peak obtained
with the test solution is not more than the sum of the areas of
the two principal peaks in the chromatogram obtained with
reference solution (b) (1 per cent). Disregard any peak with an
area 0.05 times the sum ofthe areas of the two principal peaks
in the chromatogram obtained with reference solution (b)
(0.05 per cent).

Assay. Determine by liquid chromatography, (2.4.14) as given
under the test for Related substances using the following
mobile phase.

Mobile phase: a mixture of 10 volumes of phosphate buffer
pH 3.5, 35 volumes of methanol, and 55 volumes of water.

Inject alternately the test solution and reference solution (a).

Calculate the percentage content of CI6H20N2,(CI6HISN204S)2
by multiplying the percentage content of benzylpenicillin by
1.36.

Time
(min)

0-10

1O~20

20 55

55-70

Mobile phase A
(per cent v/v)

75

75~0

o
75

Mobile phase B
(per cent v/v)

25

25 ~ 100

100
25

Benzhexol Hydrochloride contains not less than 98.0 percent
and not more than 101.0 per cent ofC2oH31NO,HCI,calculated
on the dried basis.

Category. Antiparkinsonian.

Dose.·1 mg, gradually increased to a usual maintenance dose
of 5 to 15 mg daily in 3 to 4 divided doses.

Uescription. A white or creamy-white, crystalline powder;
odourless or almost odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with benzhexol
hydrochloride RS or with the reference spectrum ofbenzhexol
hydrochloride.

B. Dissolve 0.5 g in 5 m1 of warm methanol and make just
alkaline to litmus paper with 5 M sodium hydroxide; a
precipitate is produced, which, after recrystallisation from
methanol melts at about 114° (2.4.21).

C. Gives the reactions of chlorides (2.3.1).

Tests

pH (2.4.24). 5.2 to 6.2, determined in a solution prepared by
dissolving 1.0 g in 50 m1 ofcarbon dioxide-free water with the
aid of heat, cooling and diluting to 100.0 m1 with the same
solvent.

Optical rotation (2.4.22). -0.10° to +0.10°, determine in a 5.0
per cent w/v solution in a mixture of 20 volumes of methanol
and 80 volumes of dichloromethane.

Related substances. Determine by liquid chromatography
(2.4.14).

Storage. Store at a temperature not exceeding 30°.

~oH31No,Ha Mol. Wt. 337.9

Benzhexol Hydrochloride is (RS)-1-cyc1ohexyl-1-phenyl-3
piperidinopropan-1-01 hydrochloride.

,Helo
Benzhexol Hydrochloride

Trihexyphenidyl Hydrochloride

Test solution. Dissolve 20 mg of the substance under
examination in 10.0 m1 of the mobile phase.

___-:-___.___.-___.---___.___. -....,.,_-___.-----'R=.=Ie{t.=.e:...:re""n=c:::.e-",-s""ol=u=ti.=.o=-.n(gj. Dilute 1.0 m1 of the test solution to
200.0 m1 with the mobile phase. Dilute 10.0 m1 of the solution
to 50.0 m1 with the mobile phase.

Reference solution (b). Dilute 10 mg of l-phenyl-3-(piperidin
l-yl)propan-I-one RS (trihexyphenidyl impurity A RS) in
10.0 m1 of the mobile phase.

Reference solution (c). Dilute 1.0 m1 of reference solution (b)
to 100.0 m1 with the mobile phase.

Reference solution (d). Add 1.0 m1 of the test solution to 1.0
m1 of the reference solution (b) and dilute to 100.0 m1 with the
mobile phase.

Chromatographic system

a stainless steel column 15 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 !1J1l),
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- mobile phase: a mixture of 20 volumes ofwater add 0.2
ml of triethylamine, adjust the pH to 4.0 with
orthophosphoric acid and 80 volumes of acetonitrile,

- flow rate. 1ml per minute,
- spectrophotometer set at 210 nm,
- injection volume. 20 ~'

Inject reference solution (d). The test is not valid unless the
resolution between the peaks due to trihexyphenidyl and
trihexyphenidyl impurity A not less than 4.0.

Inject the test solution and reference solution (a) and (c). Run
the chromatogram 3 times the retention time of the principal
peak. In the chromatogram obtained with the test solution the
area of secondary peak corresponding to trihexyphenidyl
impurity A is not more than the area of the principal peak in the
chromatogram obtained with reference solution (c) (0.5 per
cent). The area of any other secondary peak is not more than
the area of the principal peak in the chromatogram obtained
with the reference solution (a) (0.1 per cent) and the sum of
the areas of all secondary peaks is not more than 5 times the
area of the principal peak in the chromatogram obtained with,
reference solution (a) (O.5per cent). Ignore any peak with an
area less than 0.2 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.02 per
cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.7 g and dissolve in 50 ml of
anhydrous glacial acetic acid previously neutralised using
I-naphtholbenzein solution as indicator, warining and cooling,
if necessary. Add 15 ml of mercuric acetate solution. Titrate
with 0.1 M perchloric acid to the full colour change of the
indicator. Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03379 g of
CzoH31NO,HCl.

Benzhexol Tablets

Benzhexol HydrocWorideTablets; Trihexyphenidyl
HydrocWoride Tablets

Benzhexol Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of benzhexol
hydrochloride, C2oH31NO,HCl.

Usual strengths. 2 mg; 5 mg.

Identification

A. Shake a quantity of the powdered tablets with 20 ml of
water and fIlter. The fIltrate yields a yellow precipitate with

BENZHEXOL TABLETS

trinitrophenol solution and a white precipitate with 5 M
sodium hydroxide., ,

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of chloroform and
10 volumes of methanol.

Test solution. Shake a quantity of the powdered tablets with
sufficient chloroform to produce a solution containing 0.2 per
cent w/v ofBenzhexol Hydrochloride and fIlter.

Reference solution. A 0.2 per cent w/v solution of benzhexol
hydrochloride RS in chloroform.

Apply to the plate 10 f.Il of each solution. After development
remove the plate, allow it to dry in air and spray with dilute
potassium iodobismuthate solution. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference solution.

Uniformity of content. Comply with the test stated under
Tablets.

Determine by liquid chromatography (2.4.14).

Test solution. Disperse well one tablet in 5.0 ml of water in an
ultrasonic bath, add 10 ml of methanol, shake for 15 minutes,
dilute to 25.0 ml with methanol, mix and fIlter through a filter
with a maximum pore size ofO.21lffi.

Reference solution. A solution containing 0.008 per cent w/v
of benzhexol hydrochloride RS and 0.004 per centwlv of
3-piperidylpropiophenone hydrochloride RS in the mobile
phase.

Chromatographic system
a stainless steel column 15 cm x 4.0 mm, packed with
octadecylsilane bonded to porous silica (3 Ilffi),

- mobile phase: 800 volumes ofacetonitrile, 200 volumes
of water and 0.2 volume of triethylamine, the pH of the
mixture being adjusted to 4.0 with phosphoric acid,

- flow rate. 2 ml per minute,
- spectrophotometer set at 210 nm,

injection volume. 20 ~'

Inject the reference solution. The test is not valid unless the
resolution factor between the two principal peaks in the
chromatogram obtained with the reference solution is greater
than 4.0.

Inject alternately the test solution and the reference solution.

Calculate the content of C2oH31NO,HClin the tablet.

Other tests. Comply with the tests stated underTablets.

Assay. Weigh and powder 20 tablets. Determine by liquid
chromatography (2.4.14), using the following solutions.

Test Solution. Disperse well a quantity of the powdered tablets
containing about 5 mg ofBenzhexol Hydrochloride in 5.0 ml of
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water in an ultrasonic bath, add 10 m1 of methanol, shake for
30 minutes, dilute to 25.0 m1 with methanol mix and filter
through a filter with a rp.axim?m pore sizeof0.2 !J1Il.

Reference solution. A solution containing 0.02 per cent w/v of
iJenzhexol h)'tlrochloride RS. and O.Qlper cent w/v. of 3~

piperidylpropiophenone hydrochloride RS in the mobile
phase.

Carry out the chromatographic. procedure described under
Uniformity ofcontent.· .

Calculate the content of CzoH3INO,HCl in the tablets.

Benzocaine

Mol. Wt. 165.2

Benzocaine is ethy14-aminobenzoate.

Benzocaine contains not less than 99.0 per cent and not more
than 101.0 per cent of C9HIlNOz, calculated on the dried basis.

Category. Local anaesthetic.

Description. Colourless crystals or a white, crystalline powder;
odourless.

Identification

TestA may be omitted iftests B, C and D are carried out. Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infraredabsorption spectrophotom~try(2.4.6).
Compare the spectrum with that obtained with benzocaine RS
or with the reference spectrum of benzocaine.

B. Dissolve 10 mg in 1 m1 of water with the aid of one drop of
dilute hydrochloric acid and add 2 drops of a 10 per cent
w/v solution of sodium nitrite and 2 drops of a solution of 10
mg of 2-naphthol in 5 m1 of sodium hydroxide solution; a
deep red colour is produced. On setting aside the solution for
some time, a scarlet precipitate is produced.

C. Dissolve 0.2 g in 10 m1 of water with the aid of dilute
hydrochloric acid (solution A) and divide into 2 parts. To one
part of solutiol1 Aadd iodine solution; a precipitate is obtained
(distinction from orthocaine).

D. To the other part of solution A add potassium mercuri
iodide solution; no precipitate is obtained (distinction from
procaine).

IP 2010

Tests

Appearance ofsolution. A5.0 per cent w/v solution in ethanol
(95 per cent) is clear (2.4.1), and colourless (2.4.1).

Acidity or alkalinity. Dissolve 0.5 gin 5 m1 ofethanol (95per
cent), add 10 m1 of water and one drop of phenolphthalein
solution; no pink colour is produced. Add 0.5 m1 of 0.01 M
sodium hydroxide; the solution develops a pink colour.

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals, Method B (10 ppm).

CWorides. Dissolve 0.2g in 5 m1 of ethanol (95 per cent)
previously acidified with afew drops of dilute nitric acid and
add few drops of silver nitrate solution; no turbidity is
produced immediately.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more.than 0.5 per cent, determined
on 1.0 g by drying over phosphorus pentoxide at a pressure
of 1.5 to 2.5 kPa.

Assay. Weigh accurately about 0.4 g and dissolve in a mixture
of 25 m1 of hydrochloric acid and 50 m1 of water. Cool to 10°.
Determine by the nitrite titration (2.3.31).

1 m1 of 0.1 M sodium nitrite is equivalent to 0.01652 g of
~HIINOz.

Storage. Store protected from light.

Benzoic Acid

Mol. Wt. 122.1

Benzoic-Acid-contains-not-less-than-99;5-per-cent-and-not----
more than 100.5 per cent of C7H60 Z, calculated on the
anhydrous basis.

Category. Antifungal agent; pharmaceutical aid (anti- microbial
preservative).

Description. Colourless, light crystals, scales or needles;
odour, slight and characteristic.

Identification

A. Warm gently 0.2 g with 20 m1 of water, add 1 m1 of 1 M
sodium hydroxide and filter. To the filtrate add ferric chloride
test solution; a buff coloured precipitate is produced.

B. When examined in the range 220 nm to360 nm, a 0.001 per
cent w/v solution in methanol shows an absorption maximum
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only at about 225 run; absorbance at about 225 run, about 0.8
(2.4.7).

C. A I per cent w/v solution is acidic to methyl red solution.

Tests

Appearance ofsolution. A5.0 per cent w/v solution in ethanol
(95 per cent) is clear (2.4.1), and colourless (2.4.1).

Arsenic (2.3.10). Mix 5.0 g with 3 g of anhydrous sodium
carbonate, add 10 ml of bromine solution and mix thoroughly.
Evaporate to dryness on a water-bath, gently ignite and
dissolve the cooled residue in 16 ml of brominated
hydrochloric acid and 45 ml of water. Remove the excess of
bromine with 2 ml of stannous chloride AsT. The resulting
solution complies with the limit test for arsenic (2 ppm).

Heavy metals. Not more than 10 ppm, determined by the
following method. Dissolve 2.0 g in 25 ml of acetone and add
2 ml of water and 10 ml of hydrogen sulphide solution; any
colour produced is not more intense than that of a solution
prepared with 25 ml ofacetone, 2.0 mi of lead standardsolution
(10 ppm Pb) and 10 ml of hydrogen sulphide solution.

Readily oxidisable substances. Add 1 ml of sulphuric acid to
100 ml of water, heat to boiling and add dropwise 0.1 M
potG,ssium permanganate until the pink colour persists for
30 seconds. Dissolve exactly 1 g in.the hot solution and titrate
with 0.1 M potassium permanganate to a pink colour that
persists for 15 seconds; not more than 0.5 ml of 0.1 M
potassium pemzanganate is required.

Readily carbonisable substances. Dissolve 0.5 g in 5 ml of
sulphuric acid and allow to stand for 5 minutes. The colour of
the solution is not more intense than that of reference solution
YS5 (2.4.1).

Cinnamic acid. Warm 0.1 g with 0.1 g of potassium
permanganate and 5ml of dilute sulphuric acid; no odour of
benzaldehyde is developed.

Chlorinated compounds. Dissolve 0.33 g in 5 ml of 0.5 M
sodium carbonate, evaporate to dryness and heat the residue
until cOJ;npletely charred, keeping the temperaturebelow 400°.
Extract the residue with a mixture of 10 ml ofwater and 12 ml of
dilute nitric acid and filter; the filtrate complies with the limit
test for chlorides (2.3.12).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.7 per cent, determined on
0.25 g and using a mixture of 1 volume of methanol and
2 volumes of pyridine as. the solvent.

Assay. Weigh accurately about 1.0 g and dissolve in 15 ml of
warm ethanol (95 per cent) previously neutralised to
phenolphthalein solution. Add 20 ml of water and titrate with
0.5 M sodium hydroxide using phenolphthalein solution as
indicator.

COMPOUND BENZOIC ACID OINTMENT

1 ml of 0.5 M sodium hydroxide is equivalent to 0.06106 g of
C7Ht;0 2.

Compound Benzoic Acid Ointment
Benzoic and Salicylic Acids Ointment; Whitfield's
Ointment

Compound Benzoic Acid Ointment is an ointment containing
6.0 per cent w/w of Benzoic Acid and 3.0 per cent w/w of
Salicylic Acid in a suitable ointment base. Other strengths
may also be prepared with Benzoic Acid and Salicylic Acid
being in the ratio of about 2 to 1.

Compound Benzoic Acid Ointment contains not less than
5.7 per cent and not more than 6.3 per cent w/w of benzoic
acid, C7H60 2, and not less than 2.85 per cent and not more
than 3.15 per cent w/w of salicylic acid, C7H60 3•

Category. Antifungal (topical).

Identification

Carry out the method for thin-layer chromatography (2.4.17),
coating the plate with silica gel GF254.

Mobile phase. A mixture of 80 volumes of toluene and
. 20 volumes of glacial acetic acid.

Test solution. Warm 1g ofthe ointmentwith 10 J.TI1 ofchloroform,
cool and filter.

Reference solution. A solution containing 0.6 per cent w/v of
benzoic acid and 0.3 per cent w/v of salicylic acid in
chloroform.

Apply to the plate 2 III of each solution. Mter development,
dry the plate in a current of air and examine in ultraviolet light
at 254 nm. The two principal spots in the chromatogram
obtained with the test solution correspond to those in the
chromatogram obtained with the reference solution. Examine
the plate in ultraviolet light at 365 nm. A blue fluorescent spot
in the chromatogram obtained with the test solution
corresponds in colour and position to the one in the
chromatogram obtained with the reference solution. Spray
the plate with ferric chloride test-solution. The chromatogram
obtained with the test solution shows a purple spot
corresponding in position to the blue fluorescent spot
oBserved in ultraviolet light at 365 urn and corresponding in
colour and position to the spot in the chromatogram obtained
with the reference solution.

Tests

Assay. For benzoic acid - Weigh accurately about 2.5 g,
dissolve with the aid of gentle heat, as completely as possible,
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in 50 ml of a mixture ofequal volumes of ethanol (95 per cent)
and ether, previously neutralised to phenolphthalein solution
and titrate with 0.1 M sodium hydroxide using
phenolphthalein solution as indicator.

1 ml of 0.1 M sodium hydroxide, after deducting 1 ml for each
0.01381 g of C7H60 3 in the weight of the ointment taken.
(calculated from the result of the Assay for salicylic acid) is
eqllivalent to 0.01221 g of C7H60 2• .

For salicylic acid Weigh accurately about 2.5 g, dissolve
with the aid of gentle heat, as completely as possible, in
50 ml ofether, and extract with 5 quantities, each of 10 ml, of a
saturated solution of sodium bicarbonate, washing each
extract with the same 50 ml of ether. Combine the aqueous
extracts, cautiously add hydrochloric acid until the solution
is distinctly acid to litmus paper and extract with 4 quantities,
each of 25 ml, of ether; combine the extracts and evaporate
the ether at a temperature below 40°. Dissolve the residue in
5 ml of0.5 M sodium hydroxide, add 50.0 ml of0.1 M bromine
and 5 ml of hydrochloric acid, shake repeatedly during
15 minutes and allow to stand for 15 minutes. Add 10 ml of
potassium iodide solution and titrate with 0.1 M sodium
thiosulphate using starch solution, added towards the end
of the titration, as indicator. Repeat the operation without the
substance under examination. The difference between the
titrations represents the amount of bromine required.

1 ml of 0.1 M bromine is equivalent to 0.002302 g of C7H60 3•

Storage. Store at a temperature not exceeding 30°.

Benzoic Acid Solution

IP 2010

B. Melting point (2.4.21). About 121°.

Tests

Weight perml (2.4.29). 1.045 to 1.055 g.

Assay. To 10 ml, add 20 ml of ethanol (95 per cent) previously
neutralised to phenolphthalein solution and titrate with 0.1
M sodium hydroxide using phenolphthalein solution as
indicator.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.01221g of
C7~02,

Labelling. The label states (1) the date after which the solution
is not intended to be used; (2) the conditions under which it
should be stored.

Benzoin
Benzoin is the balsamic resin obtained from Styrax benzoin
Dryander or Styrax paralleloneurus Perkins, known in
commerce as Sumatra Benzoin or from Styrax tonkinensis
(Pierre) Craib ex Hartwich, or other species of the Section
Anthostyrax of the genus Styrax, known in commerce as Siam
Benzoin (Fam. Styraceae).

Benzoin contains not less than 25.0 per cent of total balsamic
acids, calculated as cinnamic acid, C9Hs0 2, in Sumatra Benzoin
and as benzoic acid, C7H60 2, in Siam Benzoin, calculated on
the dried basis.

Category. Topical protectant; expectorant and comforting by
steam inhalation in acute laryngitis.

Benzoic Acid Solution contains 50 g ofbenzoic acid, 750 ml of Description. Unground Sumatra Benzoin - Blocks or lumps
propylene glycol, qiluted to 1000 ml with purified water. of varying size, made up of tears compacted together, with a

Benzoic Acid Solution contains not less than 4.75 per cent reddish-brown, reddish-grey or greyi~h-brownresinous :nass,
--w/v and not more tIlan S25 per cenfw/voL15enzoic acia-,-1al0~njn-co~erce_as~bloclLbenzom-lL~so_occursJJLthe _

C ~O fom of tears WIth cream-coloured to yellOWIsh stiifaces; when
7 2· fractured they exhibit milky-white stiifaces; odour, balsamic

Category. Antifungal. which accentuates on digestion with boiling water.

Identifica.tion

To 5 ml, add 30 ml of 1 M sulphuric acid and extract the
precipitated acid with three 25 ml quantities of lightpetroleum
ether (boiling range, 40° to 60°). Wash the combined extracts
with three 25 ml quantities of water, fllter through absorbent
cotton and evaporate to dryness. The residue complies with
the following tests.

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

Unground Siam Benzoin Pebble-like tears of variable size
and shape, compressed, yellowish-brown to rusty-brown
externally, milky white on fracture, hard and brittle at ordinary
temperatures but softened by heat; odour, balsamic.

Identification

A. To a solution in ethanol (95 per cent) add water; the
solution becomes milky, and the mixture is acid to litmuspaper.

B. Heat 0.5 g in a dry test-tube; it melts and evolves white
fumes, which form a white needle-shaped crystalline sublimate.
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C. Heat 0.5 g in a test-tube with 5ml of potassium
permanganate solution; a strong odour of benzaldehyde is
obtained with Sumatra Benzoin.

D. Determine by thin-layer chromatography (2.4.17), coating
the plate with kieselguhr. .

Mobile phase. A mixture of 93 volumes of toluene and
7 volumes of ethyl acetate.

Test solution. Dissolve 2.0 g of the substance under
examination in 100 ml of ethanol (95 per cent).

Reference solution (a). A 0.05 per cent w/v solution of benzoic
acid RS in chloroform.

Reference solution (b). A 0.05 per cent w/v solution of
cinnamic acid RS in chloroform.

Reference solution (c). A 0.05 per cent w/v solution ofconiferyl
benzoate RS in chloroform.

Reference solution (d). A 0.05 per cent w/v solution of
cinnamoyl cinnamate RS in chloroform.

Reference solution (e). A 0.05 per cent Mv solution ofpropyl
cinnamate RS in chloroform.

Reference solution (f). A 0.05 percent w/v solution of
cinnamoyl benzoate RS in chlorofoml.

After development, dry the plate in air until the odour of the
solvent is no longer detectable and spray with anisaldehyde
sulphuric acid reagent. Heat the plate at 110° for 5 minutes
and examine in ultraviolet light at 254 urn. In the case ofSumatra
Benzoin, the chromatogram obtained with the test solution
exhibits four· intense spots corresponding to spots in the
chromatograms obtained with reference solutions (b), (c), (d)
and (e). In the case of Siam Benzoin, it exhibits intense spots
corresponding to spots in the chromatograms obtained with
reference solutions (a), (c), (d) and (t).

Tests

Dammar gum. Determine by thin-layer chromatography
(2.4.17), coating the plate with aluminium oxide G.

Mobile phase. A mixture of60 volumes ofether and 40 volumes
of light petroleum (80° to 100° ).

Test solution. Dissolve by warming 0.2 g of the substance
under examination in 10 ml of ethanol (90 per cent) and
centrifuge.

Apply to the plate 5 f.1l of the test solution. Allow the mobile
phase to rise 10 cm. Dry the plate in air, spray with
anisaldehyde-sulphuric acid reagent and heat at 100° to 105°
for 5 minutes. The chromatogram does not show any
prominent spot with an Rf value between 0.4 and 1.0.

Foreign organic matter (2.6.1). Not more than 1.0 per cent.

BENZOIN

Ethanol-soluble extractive. Not less than 75.0 per cent in
Sumatra Benzoin and not less than 90.0 per cent in Siam
Benzoin, determined by the following method. Weigh
accurately about 2 g, in coarse powder, in a tared extraction
thimble and insert the thimble in a Soxhlet or other suitable
continuous extraction apparatus. Place 0.1 g of sodium
hydroxide in the receiving flask of the apparatus, extract with
ethanol (95 per cent) until extraction is complete (about
5 hours), dry the thimble to constant weight at 105° and
calculate the ethanol-soluble extractive from the increase in
weight of the thimble.

Acid-insoluble ash (2.3.19). Not more than 1.0 per cent in
Sumatra Benzoin and not more than 0.5 per cent in Siam
Benzoin, determined on 2.0 g.

Loss on drying (2.4.19). Not more than 10.0 per cent,
determined on 2.0 g, in coarse powder, by drying over
phosphorus pentoxide at a pressure not exceeding 2.7 kPa for
4 hours.

Assay. Weigh accurately about 1.25 g and boil with 25 ml
of dilute ethanolic potassium hydroxide solution under a
reflux condenser for 1 hour. Remove the ethanol and digest
the residue with 50 ml of hot water until diffused. Cool the
liquid, add 150 ml of water and 1.5 g of magnesium
sulphate dissolved in 50 ml of water. Mix thoroughly and
set aside for 10 minutes. Filter, wash the residue on the
filter with 20 ml of water, acidify the combined filtrate and
washings with hydrochloric acid and extract with
successive quantities of 50, 40, 30, 30 and 30 ml of ether.
Combine the ether extracts and discard the aqueous portion.
Extract with successive quantities of 20, 20, 10, 10 and 10
ml of sodium bicarbonate solution, washing each aqueous
extract with the same 20 ml of ether. Discard the ether
layers, acidify the combined aqueous extracts with
hydrochloric acid and extract with successive quantities
of 30, 20, 20 and 10 ml of chloroform, filtering each;
chloroform extract through a plug of cotton wool on which
a layer of anhydrous sodium sulphate is placed. Evaporate
the chloroform on a water-bath until about 10 ml remains
and remove the remainder in a current of air. stopping
immediately when the last trace of solvent is removed.
Dissolve the residue by warming with 10 ml of ethanol (95
per cent), previously neutralised to phenol red solution,
cool and titrate with 0.1 M sodium hydroxide using phenol
red solution as indicator.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.01482g of
total balsamic acids, calculated as cinnamicacid, CgHg0 2, in
Sumatra Benzoin and 0.01221 g of total balsamic acids,
calculated as benzoic acid, C7H60 2, in Siam Benzoin.

Storage. Store protected from light at a temperature not
exceeding 30°.
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Labelling. The label states whether the material is· Sumatra
Benzoin orSiam Benzoin.

Compound Benzoin Tincture contains not less than 4.5 per
cent w/v of total balsamic acids, calculated as cinnamic acid,
CgHg0 2•

Category. Topical protectant; expectorant and comforting by
steam inhalation in acute laryngitis.

lOOg

7Sg

25g

20g

Benzoin, in moderately coarse powder

Prepared Storax

ToluBalsam

detectable and spray with anisaldehyde-sulphuric acid
reagent. Heat the plate at 1l0° for 5 minutes and examine in
ultraviolet light at 254 nIn. In the case ofSumatra Benzoin, the
chromatogram obtained with the test solution exhibits four
intense spots corresponding to spots in the. chronmtograms
obtained with reference solutions (b),· (c), (d) and (e). IIi the
case of Siam Benzoin, it exhibits intense spots corresponding
to spots in the chromatograms obtained with reference
solutions (a), (c), (d) and (f).

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with kieselguhr.

Mobile phase. A mixture of 93 volumes of toluene and
7 volumes of ethyl acetate.

Test solution. Dilute 1 m1 of the tincture with 4 m1 of ethanol
(95 per cent).

Reference solution. A 0.05 per cent w/v solution of styrene RS
in chlorofonn.

Apply to the plate 20 ~ of each solution. After development,
dry the plate in air until the odour of the solvent is no longer
detectable and spray with anisaldehyde-sulphuric acid
reagent. Heat the plate at 1100 for 5 minutes and examine in
ultraviolet light at 254 nIn. The chromatogram obtained with
the test solution exhibits an intense spot corresponding to
the spot in the chromatogram obtained with the reference

Identification solution (Prepared Storax).

C. Detemrine by thin-layer chromatography (2.4.17), coating
A. Determine by thin-layer chromatography (2.4.17), coating

the plate with kieselguhr.
the plate with kieselguhr.

Mobile phase. A mixture of 93 volumes of toluene and
Mobile phase. A mixture of 93 volumes of toluene and

7 volumes of ethyl acetate.7 volumes of ethyl acetate.

Test solution. Dilute 1 m1 of the tincture with 4 m1 of ethanol Test solution. Dilute 1 m1 of the tincture with 4 m1 of ethanol

(95 per cent). (The chromatographic profile may vary (95 per cent).
depending on the variety of Benzoin used). Reference solution (a). A 0.05 per cent w/v solution of benzoyl

benzoate RS in chloroform.Reference solution (a). A 0.05 per centwlV solution of benzoic
acid RS in chloroform. - ---;R'""ej·erence"solutioriTbJ-:An:03 per cent w7v solution ofbenzoyZ------

Reference solution (b). A 0.05 per cent w/v solution of cinnamate RS in chloroform.

cinnamic acid RS in chloroform. Reference solution (c). A 0.05 per cent w/v solution of eugenol

Reference solution (c). A 0.05 per cent w/v solution of coniferyl RS in chloroform.

benzoate RS in chloroform. Reference solution (d). A 0.05 per cent w/v solution ofvanillin

Reference solution (d). A 0.05 per cent w/v solution of RS in chlorofonn.

cinnamoyl cinnamate RS in chloroform. Apply to the plate 20 ~ of each solution. After development,

Reference solution (e). AO.05 per cent w/v solution ofpropyl dry the plate in air until the odour of the solvent iSBo longer
cinnamate RS in chloroform. detectable and spray with anisaldehyde-sulphuric acid

reagent. Heat the plate at 1100 for 5 minutes and examine in
Reference solution (f)· A 0.05 per cent w/v solution of ultraviolet light at 254 nIn. The chromatogram obtained with
cinnamoyl benzoate RS in chloroform. the testsolutionexhibits spots corresponding tothe spots in

Apply to the plate 20 ~ of each solution. After development, the chromatogram obtained with reference solutions, (a), (b),
dry the plate in air until the odour of the solvent is no longer (c) and (d) (Tolu Balsam).

Compound Benzoin Tincture
Friars' Balsam

Aloes, in moderately coarse powder

Ethanol (90 per cent) sufficient to

produce lOOOrnl

Macerate the Benzoin, Prepared Storax, Tolu Balsam and Aloes
with 800 m1 of Ethanol (90 per cent) in a closed vessel for not
less than 2 days with occasional shaking. Filter and pass
sufficient Ethanol (90 per cent) through the filter to produce
the required volume.
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D. Carry out the method for thin-layer chromatography (2.4.17),
coating the plate with silica gel G.

Mobile phase. A mixture of 100 volumes of ethyl acetate,
13.5 volumes of methanol and 10 volumes of water.

Test solution. Dilute 1 rnl of the tincture with 4 rnl of ethanol
(95 per cent).

Reference solution. A 0.5 per cent w/v solution of barbaloin
RS in methanol.

Apply to the plate 50 ,.u of each solution as bands 20 mm long
and not more than 3 mm wide. Allow the mobile phase to rise
10 cm. Dry the plate in air until the odour of the solvent is no
longer detectable, spray with a 10 per cent w/v solution of
potassium hydroxide in methanol and examine in ultraviolet
light at 365 nm. The chromatogram obtained with the test
solution exhibits a yellow fluorescent band corresponding to
the band obtained in the chromatogram obtained with the
reference solution and a light blue fluorescent band with a
lower Rf value due to aloesine. Heat the plate at 110° for
5 minutes; a violet fluorescent band just below the band
corresponding to barbaloin may also be seen in the
chromatogram obtained with the test solution (Aloes).

Tests

Weight per ml (2.4.29). 0.870 g to 0.885 g.

Ethanol content. 70.0 to 77.0 per cent v/v, determined by
MethodII (2.3.45).

Total solids. Not less than 13.5 per cent w/v, determined on
1 rnl by drying in an oven at 105° for 4 hours.

Assay. Evaporate 10 rnl to a thick consistency on a water-
"\

bath. Boil the residue with 25 rnl of ethdnolic potassium
hydroxide solution under a reflux condenser for 1 hour.
Remove the ethanol and digest the residue with 50 rnl of hot
water until diffused. Cool the liquid, add 150 rnl of water and
1.5 g ofmagnesium sulphate dissolved in 50 rnl of water. Mix
thoroughly and set aside for 10 minutes. Filter, wash the residue
on the filter with 20 rnl of water, acidify the combined filtrate
and washings with hydrochloric acid and extract with
successive quantities of 50, 40, 30, 30 and 30 rnl of ether.
Combine the ether extracts and discard the aqueous portion.
Extract with successive quantities of20, 20, 10, 10 and 10 rnl of
sodium bicarbonate solution, washing each aqueous extract
with the same 20 rnl of ether. Discard the ether layers, acidify
the combined aqueous extracts with hydrochloric acid and
extract with successive quantities of 30, 20, 20 and 10 rnl of
chlorofonn, filtering each chloroform extract through a plug
ofcotton wool on which a layer of anhydrous sodium sulphate
is placed. Evaporate the chloroform on a water-bath until about
10 rnl remains and remove the remainder in a current of air
stopping immediately when the last trace of solvent is
removed. Dissolve the residue by warming with 10 rnl of

BENZYL ALCOHOL

ethanol (95 per cent), previously neutralised to phenol red
solution, cool and titrate with 0.1 M sodium hydroxide using
phenol red solution as indicator.

1 rnl of 0.1 M sodium hydroxide is equivalent to 0.01482 g of
total balsamic acids, calculated as cinnamic acid, CgHsOz•

Storage. Store protected from light in tightly-closed containers
and avoid exposure to direct sunlight and to excessive heat.

Labelling. The label states that it is flammable.

Benzyl Alcohol
CH20H

6
C7HsO Mol. Wt. 108.1

Benzyl Alcohol contains not less than 97.0 per cent of C7HsO.

Category. Local anaesthetic; disinfectant.

Description. A colourless liquid; almost odourless; taste,
sharp and burning.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with benzyl alcohol
RS or with the reference spectrum of benzyl alcohol.

Tests

Appearance of solution. A 1.0 per cent v/v solution is clear
(2.4.1), colourless and oily liquid (2.4.1).

Peroxide value (2.3.35). Not more than 5.0.

Wt. per ml (2.4.29). 1.04 g to 1.05 g.

Distillation range (2.4.8). None distils below 200° and not
less than 94 per cent distils between 202° and 208°.

Refractive index (2.4.27). 1.536 to 1.542.

Acid Value (2.3.23). Not more than 0.5.

Related substances. Determine by gas chromatography
(2.4.13).

Test solution. The substance under examination.

Reference solution (a). Dissolve 0.1 g of ethylbenzene in 10.0
rnl of the test solution. Dilute 2.0 rnl of this solution to 20.0 rnl
with the test solution.

Reference solution (b). Dissolve 2.0 g of dicyclohexyl in 10.0
rnIofthe test solution. Dilute 2.0 rnl of this solution to 20.0 rnl
with the test solution.

Reference solution (c). Dissolve 0.75 g of benzaldehyde and
0.5 g of cyclohexybnethanol in 25.0 rnl of the test solution.
Add 1.0 rnl of this solution to a mixture of 2.0 rnl ofreference
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temperature
(")

50-220

220

Mol. Wt. 212.2

Benzyl Benzoate is the benzyl ester of benzoic acid.

Benzyl Benzoate

0.28, for dicyclohexyl is about 0.59, for benzyl alcohol impurity
A is about 0.68 and for benzyl alcohol impurity B is about 0.71.
The test is not valid unless the resolution between the peaks
due to benzyl alcohol impurity A and benzyl alcohol impurity
B is not less than 3.0.

Inject the test solution and reference solution (d). In the
chromatogram obtained with the test solution, the area of
secondary peak corresponding to benzyl alcohol impurity A
is not more than the area of the peak due to benzyl alcohol
impurity A in the chromatogram obtained with reference
solution (d) (0.05 per cent). The area of secondary peak
corresponding to benzyl alcohol impurity B is not more than
the area of the peak due to benzyl alcohol impurity B in the
chromatogram obtained with reference solution (d) (0.1 per
cent). The sum of the areas of all other secondary peaks with
relative retention time less than benzyl alcohol is not more
than twice the area of the peak due to ethylbenzene in the
chromatogram obtained with reference solution (d) (0.02 per
cent). The sum of the areas of all other secondary peaks with
relative retention time more than benzyl alcohol is not more
than the area of the peak due to dicyclohexyl in the
chromatogram obtained with reference solution (d) (0.2 per
cent). Ignore any peak with an area less than 0.01 times the
area of the peak due to ethylbenzene in the chromatogram
obtained with reference solution (c) (0.0001 per cent).

Loss on drying (2.4.19). Not more than 0.05 per cent.

Assay. To 1.5 g add 25 ml ofa mixture of 1 volume of acetic
anhydride and 7 volumes of pyridine and heat on a water
bath for thirty minutes. Cool, add 25 ml of water; and titrate
with 1 M sodium hydroxide, using phenolphthalein solution
as indicator. Repeat the operation without the substance under
examination; the difference between the titrations represents
the amount of alkali required by the benzyl alcohol.

1 ml of 1 M sodium hydroxide is equivalent to 0.1081g of
C7HsO.

Storage. Store protected from moisture and at a temperature
not exceeiling go.

Labelling. The label states, where appropriate, the contents
are intended for use in the manufacture of parenteral
preparations.

time
(min.)

0-34
34-69

inlet port. 200° and detector. 310°,
- flame ionization detector,

linear velocity. 25 cm/second using nitrogen as carrier
gas,

solution (a) and 3.0 ml of reference solution (b) and dilute to
20.0 ml with the test solution.

Reference solution (d). Dissolve 0.25 g of benzaldehyde and
0.5 g of cyclohexylmethanol in 25.0 ml of the test solution.
Add 1.0 ml ofthis solutionto a mixture of2.0 ml ofreference
solution (a) and 2.0 ml of reference solution (b) and dilute to
20.0 ml with the test solution.

Chromatographic system
- a glass column 30 m x 0.32 mID, packed with fused silica

coated with macrogol20000 (fIlm thickness 0.5 fllll),
- temperature:

column

Benzyl alcohol not intended for parenteral use

Inject 0.1 fll reference solution (c). The relative retention time
with reference to benzyl alcohol for ethyl benzene is about
0.28, for dicyclohexyl is about 0.59, for benzyl alcohol impurity
A is about 0.68 and for benzyl alcohol impurity B is about 0.71.
The test is not valid unless the resolution between the peaks
due to benzyl alcohol impurity A and benzyl alcohol impurity
B is not less than 3.0.

Inject the test solution and reference solution (c). In the
chromatogram obtained with the test solution, the area of
secondary peak corresponding to benzyl alcohol impurity A
is not more than the area of the peak due to benzyl alcohol
impurity A in the chromatogram obtained with reference
solution (c) (0.15 per cent). The area of secondary peak
corresponding to benzyl alcohol impurity B is not more than
the area of the peak due to benzyl alcohol impurity B in the

----:Cmomatogram oJ:jtaiIred~with-refererrce-solution-(c)-(O:-1'11er

cent). The sum of the areas of all other secondary peaks with
relative retention time less than benzyl alcohol is not more
than 4 times the area of the peak due to ethylbenzene in the
chromatogram obtained with reference solution (c) (0.04 per
cent). The sum of the areas of all other secondary peaks with
relative retention time more than benzyl alcohol is not more
than the area of the peak due to dicyclohexyl in the
chromatogram obtained with reference solution (c) (0.3 per
cent). Ignore any peak with an area less than 0.01 times the
area of the peak due to ethylbenzene in the chromatogram
obtained with reference solution (c) (0.0001 per cent).

Benzyl alcohol intended for parenteral use

Inject 0.1 fllreference solution (d). The relative retention time
with reference to benzyl alcohol for ethyl benzene is about
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Benzyl Benzoate contains not less than 99.0 per cent and not
more than 100.5 per cent w/w of C14H 120 2.

Category. Anti-parasitic (for topical treatment of scabies).

Description. Colourless crystals or a clear, colourless, oily
liquid; odour, faintly aromatic.

Identification

A. Boil 2 g with 25 ml of ethanolic potassium hydroxide
solution for 2 hours in a flask fitted with a reflux condenser.
Remove the ethanol on a water-bath, add 50 ml of water to the
liquid remaining in the flask and distill until the liquid distilling
is no longer turbid. Preserve the distillate for test B. To the
liquid remaining in the flask add dilute hydrochloric acid till
it is neutral and divide the mixture into two parts. To one part
add ferric chloride test solution; a buff-coloured precipitate
is produced. To the other part add hydrochloric acid; a white
crystalline precipitate of benzoic acid is produced.

B. To the distillate obtained in test A, add 2.5 g ofpotassium
pennanganate and 2 ml of sodium hydroxide solution, boil
for 15 minutes in a flask fitted with a reflux condenser, cool
and filter. To the filtrate add dilute hydrochloric acid till it is
neutral and divide the mixture into two parts. To one part add
ferric chloride test solution; a buff-coloured precipitate is
produced. To the other part add hydrochloric acid; a white
crystalline precipitate of benzoic acid is produced.

Tests

Congealing temperature (2.4.10). Not below 17.0°.

Relative density (2.4.29). 1.113 to 1.118.

Refractive index (2.4.27). 1.567 to 1.569.

Sulphated ash (2.3.18). Notmore than 0.1 percent.

Assay. Boil a convenient quantity of ethanol (95 per cent)
thoroughly to expel carbon dioxide and neutralise to
phenolphthalein solution. Weigh accurately about 2 g of the
substance under examination, dissolve in 5 ml ofthe neutralised
ethanol contained in a hard-glass flask and neutralise the free
acid in the solution with 0.5 M ethanolicpotassium hydroxide
using 0.2 ml of phenolphthalein solution as indicator. Add
40 ml of 0.5 M ethanolic potassium hydroxide and boil under
a reflux condenser on a water-bath for 1 hour. Add 20 ml of
water and titrate the excess of alkali with 0.5 M hydrochloric
acid using a further 0.2 ml of phenolphthalein solution as
indicator. Repeat the operation without the substance under
examination. The difference between the titrations represents
the alkali required to saponify the benzyl benzoate.

1ml of 0.5 M ethanolic potassium hydroxide is equivalent to
0.1061 gOfCl~1202'

Storage. Store protected from light and air in well-filled
containers.

BENZYLPENICILLIN POTASSIUM

Benzyl Benzoate Application
Benzyl Benzoate Application contains 25 per cent w/w of
Benzyl Benzoate in a suitable oil-in-water emulsified basis.

Benzyl Benzoate Application contains not less than 22.5 per
cent and not more than 27.5 percent w/w of benzyl benzoate,

Cl~1202'

Assay. Weigh accurately about 8.0 g and dissolve in 10 ml of
ethanol (95 per cent) previously neutralised with 0.1 M
sodium hydroxide contained in a hard-glass flask and
neutralise the free acid in the solution with 0.5 M ethanolic
potassium hydroxide using 0.2 ml ofphenolphthalein solution
as indicator. Add 40 ml of 0.5 M ethanolic potassium
hydroxide and boil under a reflux condenser on a water-bath
for 1 hour. Add 20 ml of water and titrate the excess of alkali
with 0.5 M hydrochloric acid using a further 0.2 ml of
phenolphthalein sQlution as indicator. Repeat the operation
without the substance under examination. The difference
between the titrations represents the alkali required to saponify
the benzyl benzoate.

1m). of 0.5 M ethanolic potassium hydroxide is equivalent to
0.1061 gOfC14H1202'

Labelling. The label states that the contents should be shaken
before use.

Benzylpenicillin Potassium
Penicillin G Potassium

o Ii COOK

H~~~CH3
~N-t-t-S CH3

V 6 H H

C1t#17KN204S Mol. Wt. 372.5

Benzylpenicillin Potassium is potassium (6R)-6-(2
phenylacetamido)penicillanate, produced by the growth of
certain strains of Penicillium notatum or related organisms,
or obtained by any other means.

Benzylpenicillin Potassium contains not less than 96.0 per
cent and not more than 100.5 per cent ofpenicillins, calculated
asC16H17KN20 4S on the dried basis.

Category. Antibacterial.

Dose. By intramuscular or by slow intravenous injection or by
infusion, the equivalent of 1.2 to 2.4 g ofbenzylpenicillin daily,
in 4 divided doses.

Description. A white or almost white, crystalline powder.
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Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with benzylpenicillin
potassium RS.

B. Gives reaction A ofpotassium salts (2.3.1).

Tests

Reference solution (b). Dissolve 10 mgofbenzylpenicillin
sodium RS and 10 mg of phenylacetic acid RS in water and
dilute to 5.0.0 ml witlf the same. solvent.

Reference ~olution (c). Dilute 1.0 ml ofreference solution(a)
to 20.0 ml with water. Dilute 1.0 mlofthe solution to 50.0 ml
with the same solvent.

Reference solution (d). Dilute 4.0 ml ofreference solution (a)
to 100.0 ml with water.

Benzylpenicillin Potassium intended for use in the
manufacture of parenteral preparations without a further
appropriate procedure for the removal of bacterial
endotoxins complies with the following additional
requirement.

Bacterial endotoxins(2.2.3). Not more than 0.16 Endotoxin
Unit per mg.

Benzylpenicillin Potassium intended for use in the
manufacture of parenteral preparations without a further
appropriate sterilisation procedure complies with the
following. additional require11lent.

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

Assay. Determine by liquid chromatography (2.4.14).

NOTE-Prepare the solutions immediately before use.

Test solution (a). Dissolve 50.0 mg of the substance under
examination in water and dilute to 50.0 ml with the same solvent.

Test solution (b). Dissolve 80.0 mg of the substance under
examination in waterand dilute to 20.0 ml with the same solvent.

Reference solution (a). Dissolve 50.0 mg of benzylpenicillin
sodium RS in wi1ier and dilute to 50.0 mlwith the same solvent

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

octadecylsilane bonded to porous silica (5 IJID),
- mobile phase: A. a mixture of 10 volumes of a 68 g per

litre solution of potassium dihydrogen phosphate
adjusted to pH 3.5 with a 500 gper litre solution of
dilute phosphoric acid, 30 volumes of methanol and
60 volumes of water,

B. a mixture of 10 volumes of a 68 g per
litre solution of potassium dihydrogen phosphate
adjusted to pH 3.5 with a 500 g per litre solution of
dilute phosphoric acid, 40 volumes of water and
50 volumes of methanol,

- flow rate. 1 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume. 20 ,n.

Equilibrate the column with a mobile phase ratio A:B of70:30.

Inject reference solution (b). The test is not valid unless the
Mobile Mobile Comment resolution between the two principal peaks is at least 6.0
phase A phase B (ifnecessary, adjusttheratioA:B of the mobile phase) and the

(min) (per cent v/v) (per cent v/v) capacity factor for the second peak (benzylpenicillin) is 4.0 to

0-20 70 ~ 0 30~ 100 linear gradient 6.0.

20 35 0 100 Isocratic Inject reference solution (c). Adjust the system to obtain a

35 50 70 30 re-equilibration peak with a signal-to-noise ratio of at least 3.

Inject water and use the same elution pattern to obtain a Inject alternately test solution (a) and reference solution (a).

blank. In the chromatogram obtained with test solution (b) the Calculate the percentage content ofbenzylpenicillin potassium
area.of.an.y_peak,_other...than-the_principaLpeak,ls,11otgreateL.._by_mu1tip1y.ing-the-percentage-content-of-benzy1penicillin
tha.n the area. of the principal peak in the chroma.togram sodium by 1.045.
obtained with reference solution (d) (1.0 per cent).

Loss on drying (2.4.19). Notmore than 1.0per cent, determined
on 1.0 g by drying in an oven at 105°.

Light absorption (2.4.7). Dissolve 94 mg in sufficient water to
produce 50.0 ml. Measure the absorbance of the solution at
about 325 nm, at about 280 nm and at the maximum at about
264 nm, diluting the solution, ifnecessary, for the measurement
at the maximum at about 264 nm. Absorbances at about
325 nm and 280 nm, not more than 0.10 and that at the maximum
at about 264 nm, calculated on the basis of the undiluted
solution (0.188 per cent w/v), 0.80 to 0.88.

Related substances. Determine by liquid chromatography
(2.4.14) as given under Assay. Inject reference solution (d)
and elute isocratically using the chosen mobile phase. Inject
test solution (b) and start the elution isocratically. Immediately
after elution of the benzylpenicillin peak start the following
linear gradient:

Time

pH (2.4.24).5.5 to 7.5, determined in a 10.0percent w/v solution.

Specific optical rotation (2.4.22). +270° to +300°, determined
in a 2.0 per cent w/v solution in carbon dioxide-free water.
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Mobile Comment
phase B

(per cent v/v)

30 -.7 100 linear gradient

100 Isocratic

30 re-equilibration

(min)

0-20

20-35

35-50

Related snbstances. Determine by liquid .chromatography
(2.4.14) as given under Assay. Inject reference solution (d)
and elute isocratically using the chosen mobile phase. Inject
test solution (b) and start the elution isocratically. Immediately
after elution of the benzylpenicillin peak start the following
linear gradient:

Time Mobile
phase A

(per cent v/v)

70 -.70

o
70

Inject water and use the same elution pattern to obtain a
blank. In the chromatogram obtained with test solution (b) the
area of any peak, other than the principal peak, is not greater
than the area of the principal peak in the chromatogram
obtained with reference solution (d) (1.0 per cent).

Loss on drying (2.4.19). Not more than 1.0 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography, (2.4.14).

Prepare the solutions immediately before use.

Test solution (a). Dissolve 50.0 mg of the substance under
examination in water and dilute to 50.0 rnl with the same solvent.

Teat solution (b). Dissolve 80.0 mg of the substance under
examination in waterand dilute to 20.0 rnl with the same solvent.

Reference solution (a). Dissolve 50.0 mg of benzylpenicillin
sodium RS in water and dilute to 50.0 rnl with the same solvent.

Reference solution (b). Dissolve 10 mg of benzylpenicillin
sodium RS and 10 mg of phenylacetic acid RS in water and
dilute to 50.0 ml with the same solvent.

Reference solution (c). Dilute 1.0 ml of reference solution (a)
to 20.0 ml with water. Dilute 1.0 ml of the solution to 50.0 ml
with the same solvent.

Reference solution (d). Dilute 4.0 ml of reference solution (a)
to 100.0 ml with water.

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

octadecylsilane bonded to porous silica (5 /lID),
- mobile phase: A. a mixture of 10 volumes of a 68 g per

litre solution of potassium dihydrogen phosphate
adjusted to pH 3.5 with a 500 g per litre solution of
dilute phosphoric acid, 30 volumes of methanol and
60 volumes of water,

B. a mixture of 10 volumes of a 68 g per
litre solution of potassium dihydrogen phosphate
adjusted to pH 3.5 with a 500 g per litre solution of
dilute phosphoric acid, 40 volumes of water and
50 volumes of methanol,

- flow rate. 1ml per minute,

Mol. Wt. 356.4

Storage. Store protected from moisture at a temperature not
exceeding 30°. If it is intended for use in the manufacture of
parenteral preparations, the container should be sterile and
sealed so as to exclude micro-organisms.

Labelling. The label states whether or not the contents are
intended for use in the manufacture ofparenteral preparations.

Benzylpenicillin Sodium
Penicillin G Sodium

~~~~N~
~N- t-t-S CHaV 0 H H

Benzylpenicillin Sodium is sodium (6R)-6-(2
phenylacetamido) penicillanate, produced by the growth of
certain strains of Penicillium notatum or related organisms,
or obtained by any other means.

Benzylpenicillin Sodium contains not less than 96.0 per cent
and not more than 100.5 per cent of penicillins, calculated as
C16H17N2Na04S on the dried basis.

Category. Antibacterial.

Dose. By intramuscular or by slow intravenous injection or by
infusion, the equivalent of 1.2 to 2.4 g ofbenzylpenicillin daily,
in 4 divided doses.

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with benzylpenicillin
sodium RS.

B. Gives reaction A of sodium salts (2.3.1).

Tests

pH (2.4.24). 5.5 to 7.5, determined in a 10.0per centw/v solution.

Specific optical rotation (2.4.22). +285° to +310°, determined
in a 2.0 per cent w/v solution in carbon dioxide-free water.

Light absorption (2.4.7). Dissolve 90 mg in sufficient water to
produce 50.0 ml. Measure the absorbance of the solution at
about 325 urn, at about 280 urn and at the maximum at about
264 urn, diluting the solution, ifnecessary, for the measurement
at about 264 urn. Absorbances at about 325 urn and 280 urn,
not more than 0.10 and that at the maximum at about 264 urn,
calculated on the basis of the undiluted solution (0.18 per
cent w/v), 0.80 to 0.88.
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Mobile Comment
phase B

(per cent v/v)

30 -7 100 linear gradient

100 Isocratic

Tests

pH (2.4.24).5.5 to 7.5, determined in a 10.0per cent w/v solution.

Related snbstances. Determine by liquid chromatography
(2.4.14) as given under Assay. Inject reference solution (d)
and elute isocratically using the chosen mobile phase. Inject
test solution (b) and start the elution isocratically. Immediately
after elution of the benzylpenicillin peak start the following
linear gradient:

Time

Usnal strengths. Theequivalent of 150 mg (250,000 Units),
300 :rug (500,000 Units) and 600 mg (1,000,000 Units) of
Benzylpenicillin.

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Benzylpenicillin Injection contains not less than 95.0 per cent
and not more than 110.0 per cent of the stated amount of
penicillins, calculated as C16HlSNz04S,

Description. A white or almost white crystalline powder.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following requirements.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectmm with that obtained with benzylpenicillin
potassium RS .

B. Gives reaction A of potassium or sodium salts (2.3.1).

Mobile
phase A

(min) (per cent v/v)

0-20 70 -7 0

20-35 0

-------------------------==---------35 - 50-----']O---------------------~30___________re;:equilibration------

Inject reference solution (b). The test is not valid unless the
resolution between the two principal peaks is at least 6.0
(ifnecessary, adjust the ratio A:B of the inobile phase) andthe
capacity factor for the second peak (benzylpenicillin) is 4.0 to
6.0.

- spect:rophC?tometer set at 225 nrn,
- injection volume. 20 Ill.

Equilibrate the column with a mobile phase ratio A:B of
70:30.

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

Storage. Store protected from moisture at a temperature not
exceeding 300

• If it is intended for use in the manufacture of
parenteral preparations, the container should be sterile and
sealed so as to exclude micro-organisms.

Labelling. The label states whether or not the contents are
intended for use in the manufacture.ofparenteral preparations.

Inject reference solution (c). Adjust the system to obtain a
peak with a signal-to-noise ratio of at least 3.

Inject alternately test solution (a) and reference solution (a).

Calculate the percentage content of CI6H17NzNa04S,

Benzylpenicillin Sodium intended for use in the manufacture
of parenteral preparations without a further appropriate
procedure for the removal of bacterial endotoxins complies
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.16 Endotoxin
Unit per mg.

Benzylpenicillin Sodium intendedfor use in the manufacture
of parenteral preparations without a further appropriate
sterilisation procedure complies with the following
additional requirement.

Benzylpenicillin Injection
Penicillin G Injection

Benzylpenicillin Injection is a sterile material consisting of
Benzylpenicillin Potassium or Benzylpenicillin Sodium with or
without buffering agents and other excipients. It is filled in a
sealed container.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Inject water and use the same elution pattern to obtain a
blank. In the chromatogram obtained with test solution (b) the
area of any peak, other than the principal peak, is not greater
than the area of the principal peak in the chromatogram
obtained with reference solution (d) (1.0 per cent).

Bacterial endotoxins (2.2.3). Not more than 0.16 Endotoxin
Unit per mg.

Loss on drying (2.4.19). Not more than 1.0per cent, determined
on 1.0 g by drying in an oven at 1050

•

Assay. Determine by liquid chromatography, (2.4.14).

NOTE-Prepare the soh/tions imnzedJatelybefore. use.

Determine the weight of the contents of 10 containers.
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Test solution (a). Dissolve 50.0 mg of the mixed contents of
the 10 containers in water and dilute to 50.0 ml with the same
solvent.

Teat solution (b). Dissolve 80.0 mg of the substance under
examination in waterand dilute to 20.0 ml with the same solvent.

Reference solution (a). Dissolve 50.0 mg of benzylpenicillin
sodium RS in water and dilute to 50.0 ml with the same solvent.

Reference solution (b). Dissolve 10 mg of benzylpenicillin
sodium RS and 10 mg of phenylacetic acid RS in water and
dilute to 50.0 ml with the same solvent.

Reference solution (c). Dilute 1.0 ml of reference solution (a)
to 20.0 ml with water. Dilute 1.0 ml of the solution to 50.0 ml
with water.

Reference solution (d). Dilute 4.0 ml ofreference solution (a)
to 100.0 ml with water.

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

octadecylsilane bonded to porous silica (5 filll),
mobile phase: A. a mixture of 10 volumes of a 68 g per
litre solution of potassium dihydrogen phosphate
adjusted to pH 3.5 with a 500 g per litre SOIUtijn of
dilute phosphoric acid; 30 volumes of methanQ. and
60 volumes of water,

B. a mixture of 10 volumes of a 68 g per
litre solution of potassium dihydrogen phosphate
adjusted to pH 3.5 with a 500 g per litre solution of
dilute phosphoric acid, 40 volumes of water and
50 volumes of methanol,

- flow rate. 1ml per minute,
- spectrophotometer set at 225 urn,
- injection volume. 20 fll.

Equilibrate the column with a mobile phase ratioA:B of 70:30.

Inject reference solution (b). The test is not valid unless the
resolution between the two principal peaks is at least 6.0
(ifnecessary, adjust the ratio A:B of the mobile phase) and the
capacity factor for the secqnd peak (benzylpenicillin) is 4.0 to
6.0.

Inject reference solution (c). Adjust the system to obtain a
peale with a signal-to-noise ratio of at least 3.

Inject alternately test solution (a) and reference solution (a).

Calculate the content of benzylpenicillin sodium in the
injection.

1 mg of CI6H17N2Na04S is equivalent to 0.9383 mg of
Cl~lgN204S,

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

Labelling. The label states (1) whether the contents are
Benzylpenicillin Potassium or Benzylpenicillin Sodium; (2) the
name of any added buffering agents.

BETAHISTINE HYDROCHLORIDE

Betahistine Hydrochloride

H

~N'CH3 ,2HCI

CgHI2N2,2HCI Mol. Wt. 209.1

Betahistine Hydrochloride is N-methyl-2-(2-pyridyl)
ethylarnine dihydrochloride.

Betahistine Hydrochloride contains not less than 98.5 per cent
and not more than 102.0 per cent of CgH12N2,2HCI, calculated
on the dried basis.

Category. Antihistaminic.

Description. A white to off-white, crystalline powder;
sometimes clumped, odourless or almost odourless, very
hygroscopic.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with betahistine
hydrochloride RS or with the reference spectrum ofbetahistine
hydrochloride.

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

C. Gives thereactionAofchlorides (2.3.12).

Tests

Appearance ofsolution. A 10 per cent wIV solution in water is
clear (2.4.1) and not more intensely coloured than reference
solution B8 (2.4.1).

pH (2.4.24). 2.0 to 3.0, detenuined in a 10 per cent w/v solution
in water.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 40 mg of the substance under
examination in 100 ml of the mobile phase.

Reference solution (a). A 0.04 per cent w/v solution of
betahistine dihydrochloride RS in the mobile phase.

Reference solution (b). Dilute 1ml ofreference solution (a) to
100 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 3.0 mm packed with

octadecylsilane chemically bonded to porous silica
(5 filll),
mobile phase: dissolve 0.45 g ammonium acetate and
0.4 ml glacial acetic acid in 650 ml ofwater, add 350ml
of acetonitrile and add 2.88 g of sodium laurylsulphate
and mix,
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Betahistine Tablets

flow rate. 0.5 ml per minute, .
- spectrophotometer set at 254 urn,
- injection volume. 10 Ill.

Inject reference solution (a). The test is not valid unless the
tailing factor is not more than 2.0 and the column efficiency in
not less than 5000 theoretical plates.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 0.5 times the area of the peak
in the chromatogram obtained with reference solution (b)
(0.5 per cent) and the sum ofareas of all the secondary peaks
is not more than twice the area of the peak in the chromatogram
obtained with the reference solution (b) (2.0 per cent).

Heavy metals (2.3.13). 1g complies with the limit test for heavy
metals, Method C ( 20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 2.0 per cent, detennined
on 1 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 40 mg of the substance under
examination in 100.0 ml of the mobile phase.

Reference solution. A 0.04 per cent w/v solution of
betahistine dihydrochloride RS in the mobile phase.

Use chromatographic system as described under Related
substances.

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

Inject the test solution and the reference solution.

Calculate the content of CSH12N2, 2HCl.

Storage. Store protected from light.

A. Detennine by infrared absorption spectrophotometry (2.4.6);
Compare the spectrum with that obtained with betahistine
hydrochloride RS.

B. hJ. the Assay, the principal peak in the chromatogram
Qbtai,necl with tl1et~st soilltion corr~sponds to thepeak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus. No 2,

Medium. 900 ml of Phosphate citrate bufferpH 6.8,

Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure
the absorbance of the filtered solution, suitably diluted with
the medium if necessary, at the maximum at about 256 urn
(2.4.7). Calculate the content of CSH12N2, 2HClin the medium
from the absorbance obtained from a solution of known
concentration of betahistine hydrochloride RS in the same
medium.

D. Not less than 80 per cent of the stated amount of CSH12N2,

2HCl.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powdered tablet containing 32 mg of
Betahistine Dihydrochloride, disperse in 50 rnl ofmobile phase
and dilute to 100 ml with mobile phase and filter.

Reference solution (a). A 0.032 per cent w/v solution of
betahistine hydrochloride RS in mobile phase.

Reference solution (b). Dilute 1ml ofreference solution (a) to
100 rnl with the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 rom packed with
octadecylsilane bonded to porous silica (5 Iffil),

- column temperature. 50°,
Betahistine-Hydroehloride-Tablets -----=--c-=--c-,----=--c-=-_-.-m-ooile pliase:(lissolve-2':76-:gof sodium dihydrogen·::------

Betahistine Tablets contain Betahistine Dihydrochloride. phosphate monohydrate and 1.60 g of sodium

Betahistine Tablets contain not less than 95.0 per cent and dodecylsulphate in 600 ml of water, add 1.2 g of
not more than 105.0 per cent of the stated amount of hexylamineand400mlofacetonitrile,andmix,adjusted
betahistine dihydrochloride, C

S
H

12
N

2
, 2HCl. pH to 3.5 with orthophosphoric acid,

- flow rate. 1ml per minute,
Usual strengths. 8 mg; 16 mg. _ spectrophotometer set at 254 urn,

Identification - injection volume. 10 Ill.
Dissolve the powdered tablet containing about 0.1 g of Inject reference solution (a). The test is not valid unless the
Betahistine Hydrochloride in 5 ml of water, add 0.5 ml of5 M tailing factor is not more than 2.0 and the column efficiency in
sodium hydroxide, extract with 5 rnl ofdichloromethane, filter not less than 2000 theoretical plates.
the dichloromethane layer through anhydrous sodium Inject the test solution and reference solution (b). In the
sulphate with 2 ml of dichloromethane and evaporate the chromatogram obtained with the test solution, the area of any
solution to dryness. The residue complies with the following secondary peak is not more than 0.5 times the areaof the peak
test. in the chromatogram obtained with referen~e solution (b)
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(0.5 per cent) and the sum of areas of all the secondary peaks
is not more than 1.5 times the area of the peak in the chromato
gram obtained with the reference solution (b) (1.5 per cent).

Uniformity of content. Comply with the tests stated under
Tablets.

Determine by liquid chromatography (2.4.14), as described
under Assay.

Test solution. Crush one tablet in 100-ml volumetric flask.
Add about 50 ml of mobile phase and swirl for 10 minutes,
make up to volume with mobile phase and fIlter.

Calculate the content of CSH12N2, 2HCl in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powdered tablet containing 32 mg of
Betahistine Dihydrochloride, disperse in 50 ml ofmobile phase
and dilute to 100.0 ml with mobile phase and fIlter.

Reference solution. A 0.032 per cent w/v solution of
betahistine hydrochloride RS in mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm packed with
octadecylsilane bonded to porous silica (5 1JIll),

- column temperature. 50°,
- n;tobile phase: dissolve 2.76 g of sodium dihydrogen

phosphate monohydrate and 1.6 g of sodium
dodecylsulphate in 600 ml of water. add 0.4 g of
hexylamine and 400 ml of acetonitrile, adjust the pH
to 3.5 with orthophosphoric acid,

- flow rate. 2 ml per minute,
- spectrophotometer set at 254 om,
- injection volume. 20 ~.

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

Inject the test solution and the reference solution.

Calculate the content of CSH12N2, 2HCl in the tablet.

Storage. Store protected from light.

Betamethasone

Mol. Wt. 392.5

BETAMETHASONE

Betamethasone is 9<x-fluoro-11~,17 <x,21-trihydroxy-16~

methylpregna-1A-diene-3,20-dione.

Betamethasone contains not less than 96.0 per cent and not
more than 104.0 per cent ofC22H29FOs, calculated on the dried
basis. .

Category. Adrenocortical steroid.

Dose. 0.5 to 5 mg daily, in divided doses.

Description. A white to creamy-white powder; odourless.

Identification

Test A may be omitted iftests B, Cand D are carried out. Tests
C and D may be omitted if tests A and B are carried out.

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

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with a suitable silica gel containing a fluorescent
indicator with an optimal intensity at 254 om (such as Merck
silica gel 60 F254).

Mobile phase. A mixture of85 volumes ofether, 10 volumes of
toluene and 5 volumes of I-butanol saturated with water.

Test solution. Dissolve 25 mg of the substance under
examination in 10 ml of a mixture of90 volumes ofchloroform
and 10 volume of methanol.

Reference solution (a). A 0.25 per cent w/v solution of
betamethasone RS in a mixture of 90 volumes of chloroform
and 10 volumes of methanol.

Reference solution (b). A 0.125 per cent w/v solution of each
of the substance under examination and betamethasone RS in
the same solvent mixture.

Reference solution (c). A 0.125 per cent w/v solution of each
of the substance under examination and dexamethasone RS
in the same solvent mixture.

Apply to the plate 2 ~ of each solution. After development,
dry the plate in air and spray with ethanolic sulphuric acid
(20 per cent). Heat at 120° for 10 minutes or until spots are
produced, allow to cool and examine in daylight and in
ultraviolet light at 365 nm. The principal spot in the
chromatogram obtained with the test solution is similar in
colour in daylight, in fluorescence in ultraviolet light at
365 nm, position and size to the principal spot in the
chromatogram obtained with reference solution (a) and the
chromatogram obtained with reference solution (b) shows only
one spot. The test is not valid unless the chromatogram
obtained with reference solution (c) shows two principal spots
that are close to one another but separated.

C. Heat 0.5 ml ofchromic-sulphuric acid in a test-tube (5 cm x
about 6 mm) in a naked flame until white fumes are evolved;
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subsequent chromatograms, use the conditions described from
40 minutes to 46 minutes.

Adjust the sensitivity of the system so that the height of the
principal peak in the chromatogram obtained with reference
solution (b) is not less than 50 per cent of the full scale of the
recorder.

Betamethasone Tablets
Betamethasone Tablets contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
betamethasone, C22H29FOs.

Usual strengths. 0.5 mg; 1.0 mg.

the solution wets the sides of the tube readily and there is no
greasiness. Add 2 or 3 mg of the substance under examination
and again heat in a naked flame until white fumes appear; the
solution does not wet the sides of the tube and does not pour
easily from the tube.

D. Place 2 rnl of a 0.01 per cent w/vsolution in ethanol in a
stoppered tube, add 10 rnl ofphenylhydrazine solution, mix,
warmin a water-bath at 60° for 20 minutes and cool immediately;
absorbance of the resulting solution at about 450 nm (2.4.7),
not more than 0.25.

Tests

Specific optical rotation (2.4.22). +114.0°to+122.0°, determined
in a 0.5 per cent w/v solution in dioxan.

Light absorption (2.4.7). Absorbance of a 0.001 per cent w/v
solution in ethanol (95 per cent) at the maximum at about
240nm, 0.37 to 0.40.

Related substances. Determine by liquid chromatography
(2.4.14)..

Inject reference solution (a). When the chromatograms are
recorded in the conditions described above, the retention times
are: methylprednisolone, about 11.5 minutes and
betamethasone, about 12.5 minutes. The test is not valid unless
the resolution between the peaks corresponding to
methylprednisolone and betamethasone is at least 1.5; if
necessary, adjust the concentration of acetonitrile in mobile
phase A.

Inject separately a mixture of equal volumes of acetonitrile
and methanol as blank, the test solution and reference solution
(b). In the chromatogram obtained with the test solution: the
area of any peak, other than the principal peak, is not greater
than the area of the principal peak in the chromatogram
obtained with reference solution (b) (1.0 per cent) and not

Test solution. Dissolve 25.0 mg of the substance under more than one such peak has an area greater than half the area
examination in a mixture ofequal volumes ofacetonitrile and of the principal peak in the chromatogram obtained with
methanol and dilute to 10.0 ml with the same solvent. reference solution (b) (0.5 per cent); the sum of the areas of all
Reference solution (a). Dissolve 2 mg of betamethasone RS the peaks, other than the principal peak, is not greater than
and 2 mg of methylprednisolone RS in mobile phase A and twice the area of the principal peak in the chromatogram
dilute to 100.0 rnl with the same mobile phase. obtained with reference solution (b) (2.0 per cent). Disregard

Reference solution (b). Dilute 1.0 rnl of the test solution to any peak due to the blank and any peak with an area less than
100.0 rnl with mobile phase A. 0.05 times the area of the principal peak in the chromatogram

obtained with reference solution (b).
Chromatographic system

_ a stainless steel column 25 cm x 4.6 mID, packed with Sulphated ash (2.3.18). Not more than 0.1 percent.

octadecylsilane bonded to porous silica (5 JllIl), Loss on drying (2.4.19). Not more than 0.5 per cent, determined
column temperature. 45°, on 1.0 g by drying in an oven at 105°.

- mobile phase: A. a mixture of250 rnl ofacetonitrile and
700 rnl ofwater, allowed to equilibrate, sufficient water Assay. Dissolve 0.1 g in alcohol and dilute to 100.0 rnl with the
added to produce 1000 rnl and mixed, same solvent. Dilute 2.0 rnl of the solution to 100.0 rnl with

------~---;- B. acetonitfile-::,----------alGohoh-Measure-the-absOl.:bance-of-the-resulting-solutioncatlc-c---
_ flow rate. 2.5 rnl per minute, tlleIIlaXirn.llffi afabout238.5ririi (2.4.7). ... ..... ...
- a linear gradient programme using the conditions given Calculate the content of C22H29FOs taking 395 as the specific

below, absorbance at 238.5 nm.
- spectrophotometer set at 254 nm,

injection volume. 20 Ill. Storage. Store protected from light.

Time Mobile Mobile Comment
phase A phase B

(min) (per cen.t v/v) (per cent v/v)

o- 15 100~ 0 0 isocratic

15 - 40 0 ~ 100 100 linear gradient

41- 46 100~ 0 0 equilibration

Equilibrate the column with mobile phase B for at least
30 minutes and then with mobile phase A forS minutes. For
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Identification

Powder a few tablets and extract with chlorofonn. Evaporate
the extract to dryness. The residue complies with the following
tests.

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

B. Place 2 ml of a 0.01 per cent w/v solution in ethanol in a
stoppered tube, add 10 ml of phenylhydrazine solution, mix,
wmm in a water-bath at 60° for 20 minutes and cool immediately;
absorbance of the resulting solution at about 450 nm (2.4.7),
not more than 0.25.

C. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Solvent mixture. A mixture of 90 volumes of acetone and
10 volumes offonnamide.

Mobile phase. Chloroform.

Test solution. Dissolve 25 mg of the residue in 10 ml of the
solvent mixture.

Reference solution (a). Dissolve 25 mg of betamethasone RS
in 10 ml of the solvent mixture.

Reference solution (b). Mix equal volumes of the test solution"
and reference solution (a).

Reference solution (c). Mix equal volumes of the test solution
and a 0.25 per cent w/v solution of dexamethasone RS in the
solvent mixture.

Place the dry plate in a tank containing a sh.allow layer of the
solvent mixture, allow the solvent mixture to ascend to the
top, remove the plate from the tank and allow the solvent to
evaporate. Use within 2 hours, with the flow of the mobile
phase in the direction in which the aforementioned treatment
was done.

Apply to the plate 2 III of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a CUlTent of warm air,
allow the solvent to evaporate, heat at 120° for 15 minutes
and spray the hot plate with ethanolic sulphuric acid
(20 per cent v/v). Heat at 120° for a further 10 minutes, allow
to cool and examine in daylight and in ultraviolet light at
365 nm. The principal spot in the chromatogram obtained
with the test solution cOlTesponds to that in the chromatogram
obtained with reference solution (a). The principal spot in the
chromatogram obtained with reference solution (b) appears
as a single, compact spot. The chromatogram obtained with
reference solution (c) shows two closely running spots.

Tests

Related substances. Transfer a quantity of the powdered
tablets containing about 2 mg of Betamethasone to a glass-

BETAMETHASONE TABLETS

stoppered 50-ml centrifuge tube. Pipette 20 ml of ethanol
(95 per cent) into the tube, shake for 2 minutes and allow
to stand for 20 minutes with occasional shaking. Centrifuge
the mixture for 5 minutes. Pipette 10 ml of the clear
supernatant liquid into a glass-stoppered tube and
evaporate the ethanol on a water-bath with the aid of a
current of air to about 0.5 ml, then evaporate without heat
to dryness. Pipette 1 ml of a mixture of 9 volumes of
chloroform and 1 volume of methanol, insert the stopper
and mix. Centrifuge, if necessary, to remove any insoluble
material. Use this solution as the test solution.

Determine by thin-layer chromatography (2.4.17), coating the
plate with a suitable silica gel containing a fluorescent indicator
with an optimal intensity at 254 nm (such as Merck silica gel
60F254).

Mobile phase. A mixture of 77 volumes of dichloromethane,
15 volumes of ether, 8 volumes of methanol and 1.2 volumes
of water.

Reference solution (a). A 0.02 per cent w/v solution of the
substance under examination in a mixture of 90 volumes of
chloroform and 10 volumes of methanol.

Reference solution (b). A 0.01 per cent w/v solution of the
substance under examination in the same solvent mixture.

Reference solution (c). A 0.1 per cent w/v solution of each of
the substance under examination and prednisone RS in the
same solvent mixture.

Apply to the plate 5 III of each solution. After development,
dry the plate in air until the odour of solvents is no" longer
detectable and examine in ultraviolet light at 254 nm. Any
secondary spot in the chromatogram obtained with the test
solution is not more intense than the spot in the chromatogram
obtained with reference solution (a) and not more than !bne
such spot is more intense than the spot in the chromatogram
obtained with reference solution (b). The test is not valid
unless the chromatogram obtained with reference solution (c)
shows two clem'ly separated principal spots.

Dissolution (2.5.2).

Apparatus. No 1,

Medium. 900 ml ofwater and 1ml of0.05 per cent w/v solution
of testosterone RS (internal standard) in methanol,

Speed and time. 50 rpm and 45 minutes.

Use one tablet in the vessel for each test.

Withdraw a suitable volume of the medium and filter.

Detennine by liquid chromatography (2.4.14).

Test solution. The filtrate obtained as given above.

Reference solution. Dilute a mixture of 1.0 ml each ofa 0.05 per
cent w/v solution of betamethasone RS in methanol and 1 ml
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ofa 0.05 per cent w/v solution of testosterone RS in methanol
to 900 ml with water.

Chromatographic system
a stainless steel column 30 cm x 3.9 mID, packed with
octadecylsilane bonded to porous silica (5 !J1Il),

.- mobile phase: a mixture of60 volumes ofmethanol and
40 volumes of water,

- flow rate. 2 ml per minute,
- spectrophotometer set at 254 urn,
- injection volume. 20 Ill.

D. Not less than 75 per cent of the stated amount ofC22H29FOs.

Uniformity of content. Comply with the test stated under
Tablets. Determine by liquid chromatography (2.4.14).

NOTE - Protect the solutions from light.

Test solution. Finely crush one tablet, add 20.0 ml of a 0.002
per cent w/v solution of hydrocortisone (internal standard)
in methanol (50 per cent), shake for 10 minutes and ftlter
through a glass-fibre filter paper.

Reference solution. A solution containing 0.0025 per cent w/v
of betamethasone RS and 0.002 per cent w/v of
hydrocortisone.

Chromatographic system

- a stainless steel column 20 em x 5 mID, packed with
octadecylsilane bonded to porous silica (5 !J1Il),

- mobile phase: a mixture of 53 volumes of water and 47
volumes of methanol.

- flow rate. 1.4 ml per minute,
spectrophotometer set at 238 nm,
injection volume. 20 Ill.

Calculate the content of C22H29FOs in the tablet.

Other tests. Comply with the tests stated under. Tablets.

Assay. Determine by liquid chromatography (2.4.14).

NOTE Protect the solutions from light.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing 2.5 mg ofBetamethasone,
add 20.0 ml of methanol (50 per cent), shake for 10 minutes
and ftlter through a glass-fibre paper.

Reference solution (a). A solution containing 0.0125 per cent
w/v of betamethasone RS and 0.01 per cent w/v of
hydrocortisone RS (internal standard).

Reference solution (b). Prepare in the same manner as the test
solution but use 20.0 ml of a 0.01 per cent w/v solution of
hydrocortisone in methanol (50 per cent) in place of 20.0 ml
of methanol (50 per cent).

Carry out the chromatographic procedure described under
Uniformity ofcontent. Calculate the content OfC22H29FOsin
the tablets.

IP 2010

Storage. Store protected from light.

Betamethasone Dipropionate

o
O~CHs

o
---O~CHs

CHs

o

CzgH37F07 Mol. Wt. 504.6

Betamethasone Dipropionate is 9a-fluoro-11~,17a,21
trihydroxy-16~-methylpregna-l,4-diene-3,20-dione 17a,21
dipropionate.

Betamethasone Dipropionate contains not less than 97.0 per
cent and not more than 103.0 per cent of C28H37F07, calculated
on the dried basis.

Description. A white or almost white, crystalline powder.

Identification

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

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Solvent mixture. 10 volumes of methanol and 90 volumes of
dichloromethane.

Mobile phase. Add 1.2 volumes of water and 8 volumes of
methanol in a mixture of 15 volumes of ether and 77 volumes

Test solution. Dissolve 10 mg of the substance under
examination in 10.0 ml of the solvent mixture.

Reference solution (a). AO.l per cent w/v solution of
betamethasone dipropionate RS in the solvent mixture.

Reference solution (b). A 0.1 per cent w/v solution of
betamethasone acetate RS in the solvent mixture. Dilute
5.0 ml of this solution to 10ml with reference solution (a).

Apply to the plate 5 III of each solution. Allow the mobile
phase to rise 15 em. Dry the plate in air and examine in ultraviolet
light at 254 urn. The principal spot in the chromatogram
obtained with the test solution corresponds to the principal
spot in the chromatogram obtained with reference solutiori
(a). Spray with ethanolic sulphuric acid. Heat at 120° for
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10 minutes or until the spots appear, allow to cool. Examine in
daylight and in ultraviolet light at 365 nrn. The principal spot
in the chromatogram obtained with the test solution
corresponds to the principal spot in the chromatogram
obtained with reference solution (a). Reference solution (b)
gives two clearly separated spots.

Tests

Specific optical rotation (2.4.22). +63 ° to +70°, determined on
a 1.0 per cent w/v solution of dioxan.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 62.5 mg of the substance under
examination in 25.0 ml of the mobile phase.

Reference solution (a). Dissolve 2.5 mg of betamethasone
dipropionate RS and 2.5 mg of anhydrous beclometasone
dipropionate RS in 50.0 ml of the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to
50.0 ml with the mobile phase.

Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 f.l1TI),

- mobile phase: a mixture of40 volumes of water and 60
volumes of acetonitrile,

- flow rate. 1 ml per minute,
- spectrophotometer set at 254 nrn,

injection volume. 20 Ill.
Inject reference solution (a). The test is not valid unless the
resolution between the peaks due to betamethasone
dipropionate and beclometasone dipropionate is not less than
2.5.

Inject reference solution (b) and the test solution. Run the
chromatogram 2.5 times the retention time of the principal
peak. In the chromatogram obtained with the test solution,
the area of any secondary peak is not more than 0.75 times the
area of the principal peak in the chromatogram obtained with
reference solution (b) (1.5 per cent) and not more than one
such peak has an area more than 0.5 times the area of the
principal peak in the chromatogram obtained with reference
solution (b) (1.0 per cent). The sum of all the secondary
peaks is not more than 1.25 times the area of the principal peak
in the chromatogram obtained with reference solution (b) (2.5
per cent). Ignore any peak with an area less than 0.025 times
the area of the principal peak in the chromatogram obtained
with reference solution (b) (0.05 per cent).

Loss on drying (2.4.19). Not more than 1.0per cent, determined
on 0.5 g by drying in an oven at 105°.

Assay. Dissolve 50 mg in 100.0 ml of ethanol (95 per cent).
Dilute 2.0 ml of this solution to 50.0 ml with ethanol (95 per

BETAMETHASONE CREAM

cent) and measure the absorbance of the resulting solution at
the maximum at about 240 nrn (2.4.7). Calculate the content of
C2sH37F07 taking 305 as the specific absorbance at 240 nrn.

Storage. Store protected from light.

Betamethasone Cream
Betamethasone Dipropionate Cream

Betamethasone Cream contains an amount of betamethasone
dipropionate, C2sH37F07 equivalent to not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount of
betamethasone, C22H29F05 in a suitable cream base.

Usual strength. 0.05 per cent w/w.

Identification

Determine by thin-layer chromatography (2.4.17), coatirig the
plate with silica gel GF254.

Mobile phase. A mixture 000 volumes of chloroform and 10
volumes of acetone.

Test solution. Transfer about 1.5 g of Cream to a glass
stoppered, 50-ml centrifuge tube. Add 15 mlof a methanolic
hydrochloric acid solution prepared/by mixing 1 volume of
dilute hydrochloric acid (l in 120) with 4 volumes ofmethanol.
Shake to obtain a homogeneous mixture. Add 30 ml ofhexane,
mix for 10 mi.J.1utes, and centrifuge. Using a suitable syringe,
transfer the lower aqueous phase to a second centrifuge tube,
add about 20 ml ofwater and mix. Extract this aqueous mixture
with chloroform by shaking, centrifuging, and removing the
lower, chloroform phase with a syringe. Evaporate the
chloroform on a steam bath with the aid of a stream ofnitrogen
to dryness, cool, and dissolve the residue in chloroform to
obtain a solution containing about 150 Ilg of betamethasone
dipropionate per ml.

Reference solution. A 0.015 per cent w/v solution of
betamethasone dipropionate RS in chloroform.

Apply to the plate 40 III of each solution. Allow the mobile
phase to rise 15 cm. Dry the plate in airand examine in ultraviolet
light at 254 nrn. The principal spot in the chromatogram
obtained with the test solution corresponds to the principal
spot in the chromatogram obtained with the reference solution.

Tests

Other tests. Complies with the tests stated under Cream..

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A 0.1 per cent v/v solution of acetic acid in
methanol.

Internal standard solution. A 0.045 per cent w/v solution of
beclomethasone dipropionate RS in the solvent mixture.
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Chromatographic system
- a stainless steel column 30 crn x 4.0 mm, packed with

octadecylsilane bonded to porous silica (5 fJlTI),

Tests

Other tests. Complies with the tests stated under Lotion.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A 0.1 per cent v/v solution of acetic acid in
methanol.

Internal standard solution. A 0.09 per cent w/v solution of
beclomethasone dipropionate RS in chlorofonn.

Test solution. Disperse a quantity of Lotion containing about
1.2 rng of Betamethasone Dipropionate with 10.0 ml of 0.1 M
hydrochloric acid in a capped 50-ml centrifuge tube. Add
2.0 ml of internal standard solution and 2.0 ml of chloroform.
Cap, and shake vigorously for about 2 minutes, or disperse on
a vortex mixer for about 1 minute. Centrifuge at 2500 rpm for
about 3 minutes. Transfer the chloroform phase to a suitable
vial. Evaporate the chloroform under a stream of nitrogen at a
slightly elevated temperature to dryness. Cool the vial to room
temperature, add 4.0 ml of methanol, and swirl to dissolve the
residue.

Test solution. Shake a quantity of Lotion containing about
0.6 mg of Betamethasone Dipropionate with 10 ml of 0.1 M
hydrochloric acid and 4 ml of chloroform for 10 minutes.
Centrifuge at 2000 rpm for about 5 minutes. Transfer the
chloroform layer to a suitable vial.

Reference solution. A 0.015 per cent w/v solution of
betamethasone dipropionate RS in chlorofonn.

Apply to the plate 40 fll of each solution. Allow the mobile
phase to rise 15 cm. Dry the plate in air and examine inultraviolet
light at 254 nm. The principal spot in the chromatogram
obtained with the test solution corresponds to the principal
spot in the chromatogram obtained with the reference solution.

Determine by thin-layer chromatography (2.4.17), coating the
plate with silica gel GF254.

Mobile phase. A mixture ono volumesof chloroform and 10
volumes of acetone.

Inject the reference solution and the test solution.

Calculate the content of betamethasone, C22H29FOs in the
Cream.

Betameiliasone Dipropionate Lotion

Betamethasone Lotion contains an amount of betamethasone
dipropionate, C2sH37F07 equivalent to not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount of
betamethasone, C22H29FOs in a suitable lotion base.

Usual strength. 0.05 per cent w/w.

Identification

Storage. Preserve in collapsible tubes or tight containers and
at a temperature of 30°, excursions permitted between 15° and
30°. Protect from freezing.

Test solution. Shake a quantity of Cream containing about 2
. mg of Betamethasone Dipropionate with 5.0 ml of internal
standard solution and 10.0 ml of the solvent mixture. Heat in a
water-bath at 60°, shaking intermittently, until the cream melts.
Remove from the bath, and shake vigorously until the specimen
has resolidified. Repeat the heating and shaking. Freeze in an
ice-methanol bath for about 15 minutes, and centrifuge at 2500
rpm for about 5 minutes. Transfer a portion of the supernatant
to a suitable vial.

Reference solution. A 0.02 per centw/v solution of
betamethasone dipropionate RS in the solvent mixture.

Transfer 10.0 ml of this solution to a suitable vial, and add 5.0
ml of internal standard solution, to obtain a solution having
known concentrations of about 0.133 mg of Betamethasone
Dipropionate and about 0.15 mg of Beclornethasone
Dipropionate per ml.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with

octadecylsilane bonded to porous silica (5 fJlTI),
- mobile phase: a mixture of 50 volumes of acetonitrile

and 50 volumes of water;
- flow rate. 1 ml per minute,

spectrophotometer set at 254 urn,
injection volume. 25 fll.

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

Reference solution. A 0.06 per cent w/v solution of
betamethasone dipropionate RS in chloroform. Transfer
5.0 ml of this solution to a suitable vial, and add 5.0 ml of

-------n---e-t-a-m-e-t---h---a---s---o---n---e------L---.·---o=t=io=n---===--====----internal stanaara solution to ootain a solution naving:KiiC::ow==-n---
concentrations of about 0.3 mg ofBetamethasone Dipropionate
and about 0.45 mg of Beclomethasone Dipropionate per ml.
To 10.0 ml of 0.1 M hydrochloric acid in a capped 5-ml
centrifuge tube add 4.0 ml of the prepared solution. Cap, and
shake vigorously for about 2 minutes, or disperse on a vortex
mixer for about I minute. Centrifuge at 2500 rpm for about
3 minutes. Transfer the chloroform phase to a suitable vial.
Evaporate the chloroform under a stream of nitrogen at a
slightly elevated temperature to dryness. Cool the vial to room
temperature, add 4.0 ml of methanol, and swirl to dissolve the
residue.
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- mobile phase: a mixture of 50 volumes of acetonitrile
and 50 volumes of water,

- flow rate. 1 ml per minute,
- spectrophotometer set at 254 nm,

injection volume. 25 Ill.
Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0.

Inject the reference solution the test solution.

Calculate the content of betamethasone, C22H29FOs in the
Lotion.

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

Betamethasone Ointment
Betamethasone Dipropionate Ointment

Betamethasone Ointment contains an amount of
betamethasone dipropionate, C28H37F07 equivalent to not less
than 90.0 per cent and not more than 110.0 per cent of the
stated amount of betamethasone, C22H29FOs, in a suitable
ointment base.

Usual strength. 0.05 per cent w/w.

Identification

Determine by thin-layer chromatography (2.4.17), coating the
plate with silica gel GF254.

Mobile phase. A mixture of70 volumes of chlorofonn and 10
volumes of acetone.

Test solution. Shake about 1.5 g of Ointment with 15 ml of
methanolic hydrochloric acid solution prepared by mixing 1
volume of dilute hydrochloric acid (1 in 120) with 4 volumes
of methanol. Add 30 ml of hexane, mix for 10 minutes, and
centrifuge. Using a suitable syringe, transfer the lower aqueous
phase to a second centrifuge tube, add about 20 ml of water,
and mix. Extract this aqueous mixture with chlorofonn by
shaking, centrifuge and removing the lower, chloroform phase
with a syringe. Evaporate the chloroform on a steam bath with
the aid of a stream of nitrogen to dryness, cool, and dissolve
the residue in chloroform to obtain a solution containing about
150 flg of betamethasone dipropionate per ml.

Reference solution. A 0.015 per cent w/v solution of
betamethasone dipropionate RS in chlorofonn.

Apply to the plate 40 III of each solution. Allow the mobile
phase to rise 15 cm. Dry the plate in air and examine in ultraviolet
light at 254 nrn. The principal spot in the chromatogram

BETAMETHASONE OINTMENT

obtained with the test solution corresponds to the principal
spot in the chromatogram obtained with the reference solution.

Tests

Other tests. Complies with the tests stated under Ointment.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A 0.1 per cent v/v solution of acetic acid in
methanol.

Internal standard solution. A 0.09 per cent w/v solution of
beclomethasone dipropionate RS in chloroform.

Test solution. Disperse a quantity of Ointment containing
about 2 mg of Betamethasone Dipropionate with 5.0 ml of
internal standard solution and 10.0 ml of the solvent mixture.
Heat in a water-bath at 70°, shaking intermittently until the
ointment melts. Remove from the bath, and shake vigorously
until the ointment has solidified. Repeat the heating and
shaking operation. Freeze in an ice-methanol bath for about
15 minutes, and centrifuge at 2500 rpm for about 5 rillnutes.
Transfer a portion of the supernatant to a suitable vial.

Reference solution. A 0.06 per cent w/v solution of
betamethasone dipropionate RS in chloroform. Transfer
5.0 ml of this solution to a suitable vial, and add 5.0 ml of
internal standard solution to obtain a solution having known
concentrations of about 0.3 mg ofBetamethasone Dipropionate
and about 0.45 mg of Beclomethasone Dipropionate per ml.
To 10.0 ml of 0.1 M hydrochloric acid in a capped 5-ml
centrifuge tube add 4.0 ml of the prepared solution. Cap, and
shake vigorously for about 2 minutes, or disperse on a vortex
mixer for about 1 minute. Centrifuge at 2500 rpm for about
3 minutes. Transfer the chloroform phase to a suitable vial.
Evaporate the chloroform under a stream of nitrogen at a
slightly elevated temperature to dryness. Cool the vial to room
temperature, add 4.0 ml of methanol, and swirl to dissolve the
residue.

Chromatographic system
a stainless steel column 30 cm x 4.0 mm, packed with
octadecylsilane bonded to porous silica (5 flill),

- mobile phase: a mixture of 50 volumes of acetonitrile
and 50 volumes of water,

- flow rate. 1ml per minute,
spectrophotometer set at 254 nrn,

- injection volume. 25 Ill.
Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0.

Inject the reference solution and the test solution.

Calculate the content of C22H29FOs in the Ointment.

Storage. Store protected from light and moisture, at a
temperature not exceeding 30°.
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Betamethasone Sodium Phosphate

ONa
/

O.,-p=o
\

-DH ONa

CH3

o

Mol. Wt. 516.4

Betamethasone Sodium Phosphate is 9a-fluoro-ll~,17a,21
trihydroxy-16~-methylpregna-l,4-diene-3,20-dione disodium
phosphate.

Betamethasone Sodium Phosphate contains not less than 96.0
per cent and not more than 103.0 per cent of CzzHzsFNazOsP,
calculated on the anhydrous basis.

Category. Adrenocortical steroid.

Dose. The equivalent of 0.5 to 5 mg ofbetamethasone daily, in
divided doses. In the treatment of acute adrenal insufficiency,
by intravenous or intramuscular injection, the equivalent of
10 to 80 mg of betamethasone daily, in divided doses.

(6.5 mg ofBetamethasone Sodium Phosphate is approximately
equivalent to 5 mg ofbetamethasone).

Description. A white or almost white powder; odourless; very
hygroscopic.

Identification

Reference solution (c). A mixture of equal volumes of the test
solution and a 0.25 per cent w/v solution of prednisolone
sodium phosphate RS.

Apply to the plate 2 ,.u. qf each solution. After development,
dry the plate in air until the odour of solvents is no longer
detectable, spray with ethanolic sulphuric acid (20 per cent),
heat at 120° for 10 minutes, allow to cool, and examine in
ultraviolet light at 365 nm. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution (a).
The principal spot in the chromatogram obtained with
reference solution (b) appears as a single, compact spot and
the chromatogram obtained with reference solution (c) shows
two closely running spots.

C. Heat 0.5 ml of chromic-sulphuric acid in a test-tube (5 cm x
6 mm) in a naked flame until white fumes are evolved; the
solution wets the sides of the tube readily and there is no
greasiness. Add 2 or 3 mg of the substance under examination
and again heat in a naked flame until white fumes appear; the
solution does not wet the sides of the tube and does not pour
easily from the tube.

D. Dissolve 2 mg in 2 ml of sulphuric acid and allow to stand
for 5 minutes; no red colour or yellowish-green fluorescence
is produced (distinction from prednisolone sodium phosphate
and hydrocortisone sodium phosphate).

E. Heat gently 40 mg with 2 ml of sulphuric acid until white
fumes are evolved, add nitric acid dropwise until oxidation is
complete and cool. Add 2 ml of water, heat until white fumes
are again evolved, cool, add 10 ml of water and neutralise to
litmus paper with dilute ammonia solution. The solution gives
the reactions of sodium salts and of phosphates (2.3.1).

Test solution. Dissolve 0.25 g of the substance under
examination in 100 ml ofwater.

Reference solution (a). A 0.25 per cent w/v solution of
betamethasone sodium phosphate RS in water.

Reference solution (b). A mixture ofequal volumes of the test
solution and reference solution (a).

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A fresWy prepared mixture of 30 volumes of
isopropyl alcohol, 10 volumes of acetic acid and 10 volumes
of water.

TestsA. To 2 ml of a 0.013 per cent w/v solution in ethanol (95 per
cent) in a stoppered tube add 10 ml of phenylhydrazine- Appearance of solution. A 2.0 per cent w/v solution is clear
sulphuric acid solution, mix, warm in a water-bath at 60° for (2.4.1) and colourless (2.4.1).
20 minutes and cool immediately. Absorbance of the resulting . . .
'1 .. ·th ... . .b 450'" .. .. ·.~O-I-3-PIl(2.4.24}._7_5_to-9_0._detennmedin-aO.5_per:.cenLwj'y"solunon. _so unon at e maxunum at a out urn, not more Ulan. ..

(2.4.7). Specificoptical rotation (2.4.22). +98.0° to +104.0°, determined
in a 1.0 per cent w/v solution.

Light absorption (2.4.7). Ratio ofthe absorbance ofthe solution
prepared as directed under Assay at the maximum at about
241 urn to that at about 263 urn, 1.70 to 1.90.

Inorganic phosphate. Not more than 0.5 per cent, calculated
as P04, determinedby the following method. Weigh accurately
about 25 mg, dissolve in 10 ml of water, add 4 ml of dilute
sulphuric acid, 1 ml of ammonium molybdate solution and
2 ml of methylaminophenol with sulphite solution and allow
to stand for 15 minutes. Add sufficient water to produce
25.0 ml, allow to stand for further 15 minutes and measure the
abs()rbailceof the resultirtg solution at the maximum at about
730 urn (2.4.7). Calculate the content of phosphate from a
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pH (2.4.24).7.0 to 8.5.

Related substances. Determine by liquid chromatography
(2.4.14).

Tests

Apply to the plate 10 ~ of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate in air, heat at 110° for 10
minutes and examine in ultraviolet light at 254 nm. The
chromatograms obtained with the test solution, reference
solution (a) and reference solution (b) show single principal
spots with similar Rr values. The chromatogram obtained with
reference solution (c) shows two principal spots with almost
identical Rr values.

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

C. To a volume containing 0.2 mg of Betamethasone Sodium
Phosphate, add slowly 1 mI of sulphuric acid and allow to
stand for 2 minutes. A brownish yellow colour but no red
colour or yellowish green fluorescence is produced.

Test solution. Dilute the eye drops if necessary to obtain a
solution containing 0.1 per cent w/v ofBetamethasone Sodium
Phosphate.

Reference solution (a). Dilute 1 volume of the test solution to
50 volumes with water.

Reference solution (b). A solution containing 0.006 percent
w/v each of betamethasone sodium phosphate RS and
betamethasone RS.

Chromatographic system
a stainless steel column 20 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (10 /lill) (Such
as Spherisorb ODS 1),

- column temperature. 60°,
- mobile phase: a mixture of 60 volumes of citro-

phosphate buffer pH 5.0 and 40 volumes of methanol,
- flow rate. 2 mI per minute,

spectrophotometer set at 241 nm,
injection volume. 20 ~. .

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to betamethasone sodium
phosphate and betamethasone is at least'3.5.

Reference solution (b). A mixture of equal volumes of the test
solution and reference solution (a).

Reference solution (c). A mixture ofequal volumes ofreference
solution (a) and 0.1 per cent w/v of prednisolone sodium
phosphate RS in water.

Betamethasone Eye Drops

Free betamethasone and other derivatives. Detennine by thin
layer chromatography (2.4.17), coating the plate with silica
gel GF254.

Mobile phase. Methanol.

Test solution. Dissolve 1.0 g of the substance under
examination in 100 mI ofmethanol.

Reference solution (a). A 1.0 per cent w/v solution of
betamethasone sodium phosphate RS in methanol.

Reference solution (b). A 0.02 per cent w/v solution of
betamethasone RS in methanol.

Apply to the plate 2 ~ of each solution. After development,
dry the plate in air for 5 minutes and examine in ultraviolet
light at 254 nm. Any spot in the chromatogram obtained with
the test solution other than that corresponding to
betamethasone sodium phosphate RS is not more intense
than the spot in the chromatogram obtained with reference
solution (b).

Water (2.3.43). Not more than 8.0 per cent, determined on
0.5 g.

Assay. Weigh accurately about 0.2 g and dissolve in sufficient
water to produce 200.0 mI. Dilute 5.0 ml to 250.0 mI with water
and measure the absorbance of the resulting solution at the
maximum at about 241 nm (2.4.7). Calculate the content of
C22H2gFNa20gP, taking 297 as the specific absorbance at
241nm.

Storage. Store protected from light and moisture.

Betamethasone Eye Drops are a sterile solution of
Betamethasone Sodium Phosphate in Purified Water.

Betamethasone Eye Drops contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
betamethasone sodium phosphate, C22H2gFNa20gP.

Usual strength. 0.1 per cent w/v.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. Amixture of60 volumes ofbutanol, 20 volumes
of acetic anhydride and 20 volumes of water.

Test solution. Dilute the eye drops suitably with water to get
a solution containing 0.1 per cent w/v of Betamethasone
Sodium Phosphate.

calibration curve prepared by treating suitable aliquots of a . Reference solution (a). A 0.1 per cent w/v solution of
0.00143 per cent w/v solution of potassium dihydrogen betamethasone sodium phosphate RS in water.
phosphate in a similar manner.
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Inject the test solution and reference solution (a) and record
the chromatogram for three times the retention time of the
principal peak. In the chromatogram obtained with the test
solution the area of any peak corresponding to betamethasone
is not more than 1.3 times the area of the pdncipal peak in the
chromatogram obtained with reference solution (a). The area
of any other secondary peak is not more than 1.5 times the
area of the principal peak in the chromatogram obtained with
reference solution (a). The sum of the areas of all the secondary
peaks is not greater than 2.5 times the area of the pdncipal
peak in the chromatogram obtained with reference solution
(a). Ignore any peak the area of which is less than 0.05 times
the area of the pdncipal peak in the chromatogram obtained
with reference solution (a).

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by liquid chromatography (2.4.14).

Test solution (a). Mix a quantity of the eye drops containing
5 mg of Betamethasone Sodium Phosphate with 10 ml of
methanol and dilute to 25.0 ml with wate/:

Test solution (b). Mix a quantity of the eye drops containing
5 mg ofBetamethasone Sodium Phosphate with 10 ml of a 0.06
per cent w/v solution of hydrocortisone (internal standard) in
methanol and dilute to 25.0 ml with water..

Reference solution. Mix 5.0 ml of a 0.1 per cent w/v solution of
betamethasone sodium phosphate RS in water (solution A)
and 10 ml of the internal standard solution and dilute to
25.0 ml with water.

Chromatographic system
- a stainless steel column 20 cm x 5 mm, packed with

octadecylsilane bonded to porous silica (10 /ll1l) (Such
as Sphedsorb ODS 1),

- mobile phase: a mixture of 55 volumes of citro
phosphate buffer pH 5.0 and 45 volumes of methanol,

- flow rate. 2 ml per minute.
spectrophotometer set at 241 nm,

.injection..,volume.o20oW·
Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject test solutions (a), (b) and reference solution.

Calculate the content of C22H2sFNa20sP in the eye drops.

Storage. Store protected from light.

Betamethasone Injection
Betamethasone Sodium Phosphate Injection

Betamethasone Injection is a sterile solution ofBetamethasone
Sodium Phosphate in Water for Injections.

IP 2010

Betamethasone Injection contains not less than 92.5 per cent
and not more than 107.5 per cent of the stated amount of
betaiuethasone, C22H29F05'

Usual strength. The equivalent of4 mg ofbetamethasone per
ml. (5.2 mg of B~tamethasone So.dillll1. Phosphate is
approximately equivalent to 4 mg ofbetamethasone).

Description. A clear, colourless solution.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G..

Mobile phase. A freshly prepared mixture of 30 volumes of
I-butanol, 10 volumes of acetic anhydride and 10 volumes of
water.

Test solution. Dilute the injection, if necessary, withwater so
that it contains the equivalent of 2 mg of betamethasone per
ml.

Reference solution (a). A 0.25 per cent w/v solution of
betamethasone sodium phosphate RS in water.

Reference solution (b). A mixture ofequal volumes of the test
solution and reference solution (a).

Reference solution (c). A mixture of equal volumes of the test
solution and a 0.25 per cent w/v solution of prednisolone
sodium phosphate RS in water.

Apply to the plate 5 Wof each solution. Mter development,
dry the plate in air until the odour of solvents is no longer
detectable, spray with ethanolic sulphuric acid (20 per cent),
heat at 120° for 10 minutes, allow to cool, and examine in
ultraviolet light at 365 nm. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution (a).
The plincipal spot in the chromatogram obtained with
reference solution (b) appears as a single, compact spot and
the chromatogram obtained with reference solution (c) shows
two closeIyruririirigspots. Sec6iidarysp6ts due to excipi=en=t=s---
may also be seen in the chromatograms obtained with the test
solution and reference solutions (b) and (c).

B. To a volume containing 4 mg ofbetamethasone, add 1ml of
water and sufficient ethanol to produce 40 ml. To 2 ml.ofthis
solution in a stoppered tube add 10 ml of phenylhydrazine
solution, mix, wann in a water-bath at 60° for 20 minutes and
cool immediately; absorbance of the resulting solution at the
maximum at about 450 nm, not more than 0.1 (2.4.7).

Tests

pH (2.4.24). 7.5 to 9.0.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).
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Assay. Measure accurately a volume containing about 20 mg
of betamethasone and add sufficient water to produce
50.0 ml. To 5.0 ml add 20 ml of water and 2 ml.of 0.1 M
hydrochloric acid and shake with two quantities, each of
25 ml, of ether. Wash the ethereal solutions separately with 2,
1 and 1 ml of water, add the washings to the acid solution and
discard the ether solutions. To the combined acid solution
and the washings add 2 ml of 0.1 M sodium hydroxide and
sufficient water to produce 200.0 ml. Measure the absorbance
of the resulting solution at the maximum at about 241 nm (2.4.7),
using as the blank a solution prepared in a similar manner but
omitting the substance under examination. Calculate the
content of C22H29FOs taking 391 as the specific absorbance at
241nm.

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

Labelling. The label states the strength in terms of the
equivalent amount ofbetamethasone in a suitable dose-volume.

Betamethasone Sodium Phosphate
Tablets
Betamethasone Sodium Phosphate Tablets contain not less
than 90.0 per cent and not more than 110.0 per cent of the
stated amount of betamethasone, C22H29FOs.

Usual strength. The equivalent of 0.5 mg of betamethasone
(0.65 mg ofBetamethasone Sodium Phosphate is approximately
equivalent to 0.5 mg ofbetamethasone).

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A freshly prepared mixture of 30 volumes of
1-butanol, 10 volumes ofacetic anhydride and 10 volumes of
water.

Test solution. Dissolve a quantity of the powdered tablets
containing 2 mg ofbetamethasone in 25 ml ofwater, add 2.5 g
of sodium chloride and 1 ml of hydrochloric acid, extract
with 25 ml of chloroform and discard the chloroform layer.
Extract with 2.5 ml of tributyl phosphate and discard the
aqueous layer.

Reference solution (a). Prepare in the same manner as the
test solution but using 2.5 mg of betamethasone sodium
phosphate RS instead of the substance under examination.

Reference solution (b).. A mixture of equal volumes of the test
solution and reference sol~tion (a). .

Reference solution (c). A mixture of equal volumes of the test
solution and a solution prepared in the same manner as the

BETAMETHASONE SODIUM PHOSPHATE TABLETS

test solution but using 2.5 mg of prednisolone sodium
phosphate RS instead of the substance under examination.

Apply to the plate 2 Il1 of each solution. After development,
dry the plate in air until the odour of solvents is no longer
detectable, spray with ethanolic sulphuric acid (20 per cent),
heat·at 120° for 10 minutes, allow to cool, and examine in

. ultraviolet light at 365 nm. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution (a).
The principal spot in the chromatogram obtained with
reference solution (b) appears as a single, compact spot and
the chromatogram obtained with reference solution (c) shows
two closely running spots. Secondary spots due to excipients
may also be seen in the chromatograms obtained with the test
solution and reference solutions (b) and (c).

B. Mix a quantity of the powdered tablets containing 0.4 mg of
betamethasone with 1 ml of sulphuric acid and allow to stand
for 5 minutes; a pale yellow colour is produced.

Tests

Disintegration (2.5.1). Not more than 5 minutes.

Uniformity of content. Comply with the test stated under
Tablets. Determine by liquid chromatography (2.4.14).

Test solution. Powder one tablet and dissolve as completely
as possible in 5 ml of water and add 5 ml of a 0.006 per cent
w/v solution of hydrocortisone (internal standard) in
methanol.

Reference solution. A mixture ofequal volumes of a 0.0065 per
cent w/v solution of betamethasone sodium phosphate RS in
water and a 0.006 per cent w/v solution of hydrocortisone in
methanol.

Chromatographic system
a stainless steel column 20 em x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 !J1D.) (Such
as Spherisorb ODS),

- column temperature. 60°,
- mobile phase: a mixture of 55 volumes of citro-

phosphate buffer pH 5.0 and 45 volumes of methanol,
- flow rate. 2 ml per minute,
- spectrophotometer set at 241 nm,
- injection volume. 20 1l1.

Calculate the contentof C22H29FOs in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14)

Test solution. Weigh and powder 20 tablets. To a quantity of
the powder containing 1.25 mg ofbetamethasone add 25.0 ml
of a 0.006 per cent w/v solution of hydrocortisone (intemal
standard) in methanol and dilute to 50.0 ml with water.
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Reference solution. A mixture ofequal volumes ofa 0.0065 per
cent w/v solution of betamethasone sodium phosphate RS in
water and a 0.006 per cent w/v solution of hydrocortisone in
methanol.

Carry out the chromatographic procedure described under
Uniformity of content. Calculate the content of C22H29F05 in
the tablets.

Storage. Store protected from light.

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

Betamethasone Valerate

OH

-OCO(CH2hCHs
CHs

o

Mol. Wt. 476.6

Betamethasone Valerate is a 9a-fluoro-l1~,17a,21-trihydroxy
16~-methyljJregna-1,4-diene-3,20-dione-17-valerate.

Betamethasone Valerate contains not less than 96.0 per cent
and not more than 102.0 per cent of C27H37F06, calculated on
the dried basis.

Category. Adrenocortical steroid.

Description. A white to creamy-white powder.

Identification

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

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Solvent mixture. A mixture of 90 volumes of chloroform and
10 volumes of methanol.

Mobile phase. A mixture of 95 volumes of1,2-dichloroethane,
5 volumes of methanol and 0.2 volume of water.

Test solution. Dissolve 25 mg of the substance under
examination in 10 ml of the solvent mixture.

Reference solution (a). Dissolve 25 mgof betamethasone
valerate RS in 10 ml of the solvent mixture.

IP 2010

Reference solution (b). Mix equal volumes of the test solution
and reference solution (a).

Apply to the plate 5 fll of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a current ofwarm air, allow
the solvent to evaporate, heatat 120° for 15 minutes and spray
the hot plate with ethanolic sulphuric acid (20 per cent v/v).
Heat at 120° for a further 10 minutes, allow to cool and examine
in daylight and in ultraviolet light at 365 nm. The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with
reference solution (a). The principal spot in the chromatogram
obtained with reference solution (b) appears as a single,
compact spot.

e. In the Assay, the retention time of the principal peak in the
chromatogram obtained with the test solution corresponds to
that of the peak due to betamethasone valerate RS in the
chromatogram obtained with the reference solution.

D. Heat 50 mg with 2 ml of 0.5 M ethanolic potassium
hydroxide in a water-bath for 5 minutes. Cool, add 2 ml of
sulphuric acid (50 per cent v/v) and boil gently for 1 minute;
the odour of ethyl valerate is perceptible.

Tests

Specific optical rotation (2.4.22). +75.0° to +82.0°, determined
in a 1.0 per cent w/v solution in dioxan.

Light absorption (2.4.7). Absorbance of a 0.002 per cent w/v
solution in ethanol at the maximum at about 240 nm, 0.63 to
0.67.

Related substances. Determine by liquid chromatography
(2.4.14). .

Test solution. Weigh accurately 4 mg of the substance under
examination add 10 ml of the mobile phase and shake well to
dissolve.

Chromatographic system
a-stairiless-steel-eolumn-1-5-em-x-4.6-mm-packed-with---
octadecylsilane bonded to porous silica (3 to 10 1J1ll),

- mobile phase: a mixture of 55 volumes of acetonitrile,
45 volumes of water and 0.1 volume of glacial acetic
acid,

- flow rate. 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 10 fll.

Inject the test solution. The resolution between betamethasone
valerate and any impurity is not less than 1.5 and the column
efficiency is not less than 9000 theoretical plates.

Inject the test solution. Measure all the peak responses.
Calculate the content of each impurity as a percentage of the
sum of all the peak responses (1.0 percent). Not more than
2.0 per cent of total impurities is found.

910



IP 2010

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately about 60 mg of the substance
under examination, dissolve in a 0.1 percent v/v solution of
glacial acetic acid in methanol and dilute to 100.0 ml with the
same solvent. To 5.0 ml of this solution add 10.0ml ofreference
solution (b) and mix.

Reference solution (a). Weigh accurately a suitable quantity
of betamethasone valerate RS and dissolve in a 0.1 per cent
v/v solution of glacial acetic acid in methanol to obtain a
solution containing a known concentration of about 0.6 mg
per ml. To 5.0 ml of this solution add 10.0 ml of reference
solution (b) and mix.

Reference solution (b). A 0.04 per cent w/v solution of
beclomethasone dipropionate RS in a 0.1 per cent v/v solution
of glacial acetic acid in methanol.

Chromatographic system
a stainless steel column 30 cm x 4.0 rom, packed with
octadecylsilane bonded to porous silica (3 to 10 f.l1D),

- mobile phase: a mixture of 30 volumes .of acetonitrile
and 20 volumes of water,

- flow rate. 1.2 ml per minute,
- spectrophotometer set at 254 nm,

injection volume. 10 Ill.
Inject reference solution (a). The relative retention times are
about 1.7 for beclomethasone dipropionate and 1.0 for
betamethasone valerate. The resolution between
betamethasone valerate and beclomethasone dipropionate is
not less than 4.5 and the relative standard deviation for
replicate injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of C27H37F06'

Storage. Store protected from light.

Betamethasone Valerate Ointment
Betamethasone Valerate Ointment contains Betamethasone
Valerate in a suitable ointment base.

Betamethasone Valerate Ointment contains not less than
90.0 per cent and not more than 110.0 per cent of the stated
amount of betamethasone, C22H29FOs.

Usual strengths. The equivalent of 0.025 per cent w/w and
0.1 per cent w/w ofbetamethasone (120 mgofBetamethasone
Valerate is approximately equivalent to 100 mg of
betamethasone).

BETAMETHASONE VALERATE OINTMENT

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 20 volumes of chloroform, 2
volumes of acetone and I volume of ethanol.

Test solution. Heat a quantity ofthe ointment containing 1 mg
of betamethasone with 10 ml of methanol on a water-bath
until it boils, shake vigorously, cool in ice for 30 minutes, filter,
evaporate the filtrate to dryness in a current of nitrogen with
gentle heating and dissolve the residue in 0.5 ml ofchlorofonn.

Reference solution. A 0.24 per cent w/v solution of
betamethasone valerate RS in chlorofonn.

Apply to the plate 10 III of each solution. After development,
dry the plate in air, heat at 105° for 5 minutes and spray while
hot with alkaline tetrazolium blue solution. The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with the
reference solution.

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

Tests

Microbial contamination (2.2.9). 1.0 g is free from
Staphylococcus aureus and Pseudomonas aeruginosa.

Other tests. Complies with the tests stated under Ointments.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Heat a quantity of the accurately weighed
ointment containing 2.5 mg of betamethasone with 10.0 ml of
0.04 per cent w/v solution of beclomethasone dipropionate
RS (internal standard) in methanol containing 0.1 per cent
v/v of glacial acetic acid and 5.0 ml of methanol containing
0.1 per cent v/v of glacial acetic acid on a water-bath until it
boils, shake vigorously, cool in iCe for 30 minutes, centrifuge
and decant the supernatant solution into a stoppered flask

Reference solution. Mix 5 ml of a 0.06 per cent w/v solution of
betamethasone valerate RS in methanol containing 0.1 per
cent v/v of glacial acetic acid and 10.0 ml of a 0.04 per cent
w/v solution of beclomethasone dipropionate RS in methanol
containing 0.1 per cent v/v of glacial acetic acid.

Chromatographic system
a stainless steel column 30 cm x 4.0 rom, packed with
octadecylsilane bonded to porous silica (5 f.l1D),

- mobile phase: a mixture of 60 volumes of acetonitrile
and 40 volumes of water,

- flow rate. 1.2 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume. 20 Ill.
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Mobile phase B
(per cent v/v)

40

4O~90

SX)

- a stainless steel colmnn 12.5 cmx 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 /lill),
column temperature 40°,
mobile phase: A. a rriixture of 20 volmnes ofacetonitrile
and 80 volumes of buffer solution pH 3.2,

B. a IIlixture of 20 volumes of buffer
solution pH 3.2 and 80 volumes of acetonitrile,
flow rate. I ml per IIlinute,
a linear gradient programme using the conditions given
below,
spectrophotometer set at 210 urn,
injection volmne. 50 ~.

Time Mobile phase A
(min.) (per cent v/v)

0-8 ((l

8-12 60~1O

12-30 10

Reference solution. Dilute 0.25ml of the test solution to 50.0
ml with buffer solutionpH3.2.

Chromatographic system

Identification

Tests

Optical rotation (2.4.22).-0.1° to +0.1 0, determined in a 1.0per
cent w/v solution in methanol.

Bifonazole contains not less than 98.0 per cent and notmore
than 100.5 per cent of CzzHIsNz, calculated on the dried basis.

Category. Antifungal.

Description. A white or almost white, crystalline powder.

Bifonazole

CZZHlSNz Mol. Wt. 310.4

Bifonazole is 1-[(RS)-(biphenyl-4-yl)phenylmethyl]-IH
imidazole

~)
N

Inject the reference solution. The relative retention times is
about 1.7 for beclomethasone dipropionate and 1.0 for
betamethasone valerate.

Inject alternately the test solution and the reference solution.

Calculate the contentofCzzHz9FOsinthe ointment.

Storage. Store protected from light. Avoid exposure to
excessive heat.

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

Inject the reference solution and the test solution. Run the
chromatogram 1.5 times the retention time of the principal
peak. In the chromatogram obtained with the test solution,
the area of any secondary peak is not more than 3 times the
area of the principal peak in the chromatogram obtained with
the reference solution (1.5 per cent). Sum of all the secondary
peaks is not more than 4 times the area of the principal peak in
the chromatogram obtained with the reference solution (2.0
per cent). Ignore the peaks having area less than O.ltimes the
area of the principal peak in the chromatogram obtained with
the reference solution (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent,determined
on 1.0 g by drying in an oven at 105°. '

Determine by infrared absorption spectrophotometry (2.4.6). . . ,
-----Gornpare-the-speetrum-with-that-obtainedcwitl1-bijonazole-R8-AS_sJly-.J2is_sQIY~LQ,25_g_in 80 rnLof anh)!drous qc(!tic ,.a""""c""id""., _

orwith the reference spectrum o{bifonazole. ' Titrate with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03104 g of
C22H1SNz·

Related substances. Determined by liquid chromatography
(2.4.14).

Buffer solu(ion pH 3.2. Mix 2.0 ml of orthophosphoric acid
with water and dilute to 1000.0 ml with the same solvent.
Adjust to pH 3.2 with triethylamine.

Test solution. Dissolve 50 mg of the substance under
examination in 25 ml ofacetonitrile and dilute to 50.0ml with
buffer solution pH 3.2.

Bifonazole Cream
Bifonazole Cream contains Bifonazole in a suitable base.

Bifonazole Cream contains not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of bifonazole,
CzzH1SNz. ,
Usual strength. 1.0 per cent w/w.
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Identification

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

Tests

Other tests. Complies with the tests stated under Creams.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity of the cream containing
aboutl00 mg of Bifonazole with 40 rnl ofmethanol in a 50 rnl
volumetric flask for 30 minutes and heat on a water-bath until
the sample dissolves, allow to cool and dilute to volume with
methanol. Freeze out the fatty phase undeli swirling 2 minutes
in an ice-bath and fIlter through a membrane fIlter.

Reference solution. A 0.2 per cent w/v solution of bifonazole
RS in methanol. .

Chromatographic system
- a stainless steel column 12.5 cm x 4 rom, packed with

octadecylsilane bonded to porous silica (51flll) (such as
LiChrospher 60 RP Select - B),

- column temperature. 40°,
- mobile phase: a mixture of47 volumes of acetonitrile,

53 volumes ofO.02M orthophosphoric acid, adjusted
to pH 5.0 with ammonia solution,

- flow rate. 2 rnl per minute,
- spectrophotometer set at 258 nrn, .
- injection v?lurne. 10 Ill.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is notmore
than2.0 per cent.

Inject the reference solution and thetest solution.

Calculate the content of C22HlSN2 in the cream.

Storage. Store at a temperature not exceeding 30°.

Biperiden HydrocWoride

BIPERIDEN HYDROCHLORIDE

Biperiden HydrocWoride contains not less than 99.0 per cent
and not more than 101.0 per cent ofC21H29NO,HCI, calculated
on the dried basis.

Category. Anticholinergic.

Dose. Initially, 1 mg twice daily; maintenance dose, 2 fig to 6
mg daily, in divided doses.

Description. A white, crystalline powder.

Identification

~IH2gNO,HCI Mol. wt. 347.9

Biperiden HydrocWoride is (RS)-1-[(RS,2RS,4RS)-bicyclo
[2.2.1]hept-5-en-2-yl]-1-phenyl-3-(piperidin-1-yl)propan-1-01
hydrocWoride.

o ,Hel

Appearance of solution. A 0.2 per cent solution in carbon
dioxide-free water is not more opalescent than opalescence
standard OS2 (2.4.1), and is colourless (2.4.1).

pH (2.4.24). 5.0 to 6.5, determined in a 0.2percent w/v solution.

Related substances. Determine by gas chromatography
(2.4.13).
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BIPERIDEN HYDROCHLORIDE

Test solution. Dissolve 1.0 g of the substance under
examination in 100 ml ofmethanol.

Reference solution (a). Dilute 1.0 ml of the test solution to
100 ml with methanol and mix. Dilute 10 ml of the resulting
solution to 100 ml with methanol.

Reference solution (b). To 1.0 ml of the test solution add 10 ml
of methanol and 10 mg of (SR)-l-[(lRS, 2RS, 4RS)
bicyc1o[2.2.l]hept-5-en-2-yl]-1-phenyl-3-(piperidin-1-yl)
propan-l-ol (endo form) and sufficient methanol to produce
100mI.

IF 2010

Assay. Weigh accurately about 0.5 g, dissolve in 80 mlof
anhydrous glacial acetic acid, warming slightly, if necessary .
to effect solution and cool. Add 10 ml of mercuric acetate
solution and titrate with 0.1 M perchloric acid, using O.lml
of crystal. violet solution as indicator. Carry out a blank
titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03479 g of
Cz,HzgNO, HCI.

Storage. Store protected from light.

Identification

Apply to the plate 20 Il1 of each solution. After development,
dry the plate in air and expose it to iodine vapours till spots
appear. The principal spot in the chromatogram obtained with
the test solution corresponds to that in the chromatogram
obtained with the reference solution.

Biperiden Tablets
Biperiden HydrocWoride Tablets

Biperiden Tablets contain not less than 92.5 per cent and not
more than 107.5 per cent of the stated amount of biperiden
hydrochloride, Cz1Hz9NO, HCI.

Usual strength. 2 mg.

Chromatographic system

- a fused-silica capillary column, 50 m x 0.25 rom coated
with poly (vinyl-phenylmethyl siloxane with thickness
of0.25 !JIll,
flame ionisation detector,
temperature:
column. 200° for 5 minutes, then raised at the rate of
2° per minute to 270°,

inlet port at 250° and detector at 300°,
flow rate. 0.4 ml per minute ofnitrogen (the carrier gas)
and a split ratio of 1:250.

Inject 2111 of each solution. When using a recorder, adjust the Determine by thin-layer chromatography (2.4.17), coating the
sensitivity of the system so that the heights of the two principal plate with silica gel G.
peaks in the chromatogram obtained with reference solution
(b) are not less than 50 percent of the full scale of the recorder. Mobile phase. A mixture of 100 volumes of methanol and
The test is not valid unless, in the chromatogram obtained 1.5 volumes of strong ammonia solution.

with reference solution (b), the resolution between the fIrst Test solution. Shake a quantity of the powdered tablets
peak due to biperiden and the second peak due to (SR)-l- containing about 10 mg ofBiperiden Hydrochloride with 5 ml
[(IRS, 2RS,4RS)]-bicyclo [2.2.1] hept-5-en-2-yl]-phenyl-3- of water and disperse the powder with the aid of ultra sound
(piperidin-l-yl)propa-1-ol (end; form) is at least 2.5; the for a few minutes. Add 5 ml of methanol and mix again for
principal peak in the chromatogram obtained with reference 15 minutes. Filter the solution intoa separator, add 2 ml of1M
solution (a) has asignal-to-noise ratio of at least 6. For peaks sodium hydroxide and. 10 ml of chloroform and shake for
with a retention time of 0.95 to 1.05 relative to biperiden, the 3 minutes. Filter the chloroform layer into a stoppered flask
area of any peak, other than the principal peak, is not greater and use the fJJ.trate.
than 0.5 per cent of the area of the principal peak and the sum

-----~=-=--''c--.........,.-..,--..-=--:------,,--=--:~~.,---=c-;-:=.,---=c~~=r--A'=_c=~--,Reference-solution_;_Prepare-in- a-similar-manner-usinglO-mg-of---ofthe· areas of aIly such peaks -is n()tgteater-thaIl 1.0 per cent
of the area of the principal peak. For peaks with relative biperiden hydrochloride RS in place of the substance under

examination.retention times outside the above-mentioned range, the area
of any peak is not greater than 0.1 per cent of the area of the
principal peak and the sum of the areas of such peaks is not
greater than 0.5 per cent of the area of the principal peak.
Disregard any peak with an area less than 0.05 per cent of the
area of the principal peak in the chromatogram obtained with
the test solution.

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

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmorethan 0.5 per cent, determined
on 1.0 g by drying in an oven at 105° for 2 hours.

Tests

Dissolution (2.5.2).

Apparatus. No.1,
Medium. 500 ml oW.l M hydrw:hloric acid,

Speed and time. 50 rpm and 45 minutes.
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Withdraw 75 ml of the solution and filter through a membrane Storage. Store protected from light.
filter disc with an average 'pore diameter not greater than
1.0 flIIl, rejecting the first few ml of the filtrate. Transfer 50.0 ml
of the clear filtrate into a suitable container, adjust the pH to
5.3 with 0.1 M sodium hydroxide. Transfer this solution to a Bisacodyl
100-ml volumetric flask and dilute with water to volume and
mix.

Prepare a reference solution by weighing accurately about
80 mg of biperiden hydrochloride RS in sufficient methanol
to produce 100.0 ml. Dilute 5.0 ml of this solution to 500.0 ml
with 0.1 M hydrochloric acid and mix. Transfer 25.0 ml of the
resulting solution into a suitable container and adjust the pH
to 5.3 with 0.1 M sodium hydroxide and dilute to 100.0 ml with
water (21lg per ml).

Prepare a blank solution by treating 50 ml of water in place of
the clear filtrate in the same manner as described for the test
solution beginning at the words "adjust the pH to 5.3 ......

Transfer 20.0 ml of the solutions into individual separators,
each containing 10.0 ml of phosphate-buffered bromocresol
purple solution. Add 40.0 ml of chloroform to each and shake
for 10 minutes. After the layers have separated, filter each
chloroform extract through a filter paper into separate, glass
stoppered flasks, discarding the first 10 ml of each filtrate.

Measure the absorbances of the solutions at the maximum at
about 408 nm (2.4.7) against the blank solution. Calculate the
content ofCz1Hz9NO,HCI in the medium from the absorbance
obtained from the reference solution.

D. Not less than 75 per cent of the stated amount of CZ1HZ9NO,
HO.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 2 mg of Biperiden
Hydrochloride and transfer to a 50-ml volumetric flask, add
12.5 ml of water and heat on a steam-bath for 15 minutes.
Cool, dilute with methanol to volume and mix. Transfer 5.0 ml
of the resulting solution to a separator, add 10.0 ml of
phosphate-buffered bromocresolpurple solution, extract with
two quantities, each of 20 ml, of chloroform and allow to
separate. Filter the chloroform extracts into a 50-ml volumetric
flask tlirough filter paper and make to volume. Measure the
absorbance of the resulting solution at the maximum at about
408 nm (2.4.7), using a reagent blank of a mixture of3 volumes
of methanol and 1 volume of water and preparing the solution
in a similar manner as that of the test solution omitting the
substance under examination. Calculate the content of
CZ1HZ9NO, HCI from the absorbance obtained by repeating
the operation using a solution prepared by adding 5.0 ml of a
0.08 per cent w/v solution of biperiden hydrochloride RS in
methanol to 25 ml ofwater, diluting to 100.0 ml with methanol
and treating in the same manner as the test solution.

Mol. Wt. 361.4

Bisacodyl is bis(4-acetoxyphenyl)-2-pyridylmethane.

Bisacodyl contains not less than 98.0 per cent and not more
than 101.0 per cent ofC22H19N04, calculated on the dried basis.

Category. Laxative.

Dose. 5 to 10 mg daily.

Description. A white or almost white, crystalline powder;
odourless.

Identification

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

B. When examined in the range 230 nm to 360 nm, a 0.001 per
cent w/v solution in 0.1 M potassium hydroxide in methanol
shows an absorption maximum only at about 248 nm;
absorbance at about 248 nm, about 0.65 (2.4.7).

Tests

Acidity oralkalinity. Shake 1.0 g with 20 ml ofcarbon dioxide
free water, boil, cool and filter. Add 0.2 ml of 0.01 M sodium
hydroxide and 0.1 ml of methyl red solution. The resulting
solution is yellow and not more than 0.4 ml of 0.01 M
hydrochloric acid is required to change the colour of the .
solution to red.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. A mixture of 4 volumes of glacial acetic
acid, 30 volumes of acetonitrile and 66 volumes of water.

Test solution. Dissolve 0.5 g of substance under examination
in 25 ml of acetonitrile and dilute to 50.0 ml with the solvent
mixture.
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Bisacodyl Suppositories contain Bisacodyl in a suitable
suppository basis.

Bisacodyl Suppositories contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
bisacodyl, C22H19N04.

Usual strengths. 5 mg; 10 mg.

Bisacodyl Suppositories

Other tests. Comply with the tests stated under Suppositories.

Assay. Weigh accurately a· quantity of the suppositories
containing about 50 mg ofBisacodyl, add 80 ml of anhydrous

solution (a) (0.1 per cent) and sum of areas of all secondary
peaks is not more than 10 times the area of the principal peak
in the chromatogram obtained with reference solution (a)
(1.0 per cent). Ignore any peak with an area less than 0.5 times
the area of the principal peak in the chromatogram obtained
with reference solution (a) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 0.5 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.3 g and dissolve in 50 ml of
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric
acid, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03614 g of
. C22H19N04•

Storage. Store protected from light.

Reference solution (a). Dilute 1.0 ml of the test solution to
100.0 ml with the solvent mixture. Dilute 1.0 ml of this solution
to 10.0 ml with the solvent mixture.

Reference solution (b). Dissolve 2 mg of bisacodylfor system
suitability RS (containing bisacodyl impurity A, B, C,D and
E) in 1.0 ml ofacetonitrile and dilute to 2.0 ml with the solvent
mixture.

Reference solution (c). Dissolve 5 mg of bisacodylfor peak
identification RS (containing bisacodyl impurity F) in 2.5 ml
of acetonitrile and dilute to 5.0 ml with the solvent mixture.

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

endcapped octadecylsilane bonded to porous silica
(51JlIl),
mobile phase: a mixture of 45 volumes of acetonitrile
and 55 volumes of 0.16 per cent w/v solution of
ammoniumformate, adjust the pH to 5.0 with anhydrous
formic acid,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 265 TIm,

- injection volume. 20 fll.
Inject reference solution (a). The relative retention time with
reference to bisacodyl for 4,4'- (pyridine-2
ylmethylene)diphenol (bisacodyl impurity A) is about 0.2, for
2-((RS)-(4-hydroxyphenyl)(pyridine-2-yl)methyl)phenol
(bisacodyl impurity B) is about 0.4, for 4-((RS)-(4
hydroxyphenyl)(pyridine-2-yl)methyl)phenyl acetate
(bisacodyl impurity C) i~ about 0.45, for bisacodyl impurity D
isabout.0.8, for 2-((RS)-(4-acetyloxy)phenyl)(pyridine~2

yl)methyl)phenyl acetate (bisacodyl impurity E) is about 0.9, Identification
and for bisacodyl impurity F is about 2.6.

A. Dissolve a quantity of the suppositories containing 0.15 g
Inject reference solution (b). The test is not valid unless the

of Bisacodyl as completely as possible in 150 ml of light
peak-to -valley ratio between the peaks due to bisacodyl petroleum (400 to 600), filter, wash the residue with light
impurity E and bisacodyl is not less than 1.5. petroleum (400 to 60°) until free from fatty material and dry at

Inject the test solution and reference solution (a). In the about 100°. Wash with a very small quantity of warm
----Ghromatogram-obtained-with-the-test-solution,the-area."of-~hlqrofonn-and-dissolve-the-residue7in-1O-ml-of-·aIper-eent__-

secondary peaks corresponding to bisacodyl impurity A and w/v solution of sulphuric acid (solution A). To 2 ml of the
B is not more than the area of corresponding peak in the solution add one drop of potassium mercuri-iodide solution;
chromatogram obtained with reference solution (a) (0.1 per a white precipitate is produced.
cent), the area of secondary peak corresponding to bisascodyl B 'T' 2 ml f h I ti' A dd l h' 'd ddi h
. 't C dE' th 5 tim' th f th . 1.0 0 t e so u on a su p urzc aCI ; a re sunpun y an 1S not more an es e area 0 e . I t I . d d
principal peak in the chromatogram obtained with reference VlO e co our 1S pro uce .
solution (a) (0.5 per cent), the area of secondary peak C. Boil2mlofthesolutionAwithafewdrops of nitric acid; a
corresponding to bisacodyl impurity D is not more than twice yellow colour is produced. Cool and add 5 M sodium
the area of corresponding peak in the chromatogram obtained hydroxide; the colour becomes yellowish brown.
with reference solution (a) (0.2 per cent), the area of secondary
peak corresponding to bisacodyl impurity F is not more than Tests
3 times the area of corresponding peak in the chromatogram
obtained with reference solution (a) (0.3 per cent). The area of
any other secondary peak is not· more than the area of the
principal peak in the chromatogram obtained with reference
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glacial acetic acid previously neutralised with 0.02 M
perchloric acid to l-naphtholbenzein solution and warm
gently until solution is complete. Immediately titrate with
0.02 M perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.02 M perchloric acid is equivalent to 0.007228 g of
C22H19N04'

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

Bisacodyl Tablets
Bisacodyl Tablets contain not less than 95.0 per cent and not·
more than 105.0 per cent of the stated amount of bisacodyl,
C22H19N04' The tablets are rendered gastro-resistant by enteric
coating or by other means.

Usual strength. 5 mg.

Identification

A. Extract a quantity of the powdered tablets containing
50 mg ofBisacodyl with chloroform, filter, evaporate the filtrate
to dryness and dissolve the residue in 10 ml of a 1 per cent
w/v solution of sulphuric acid (solution A). To 2 ml of the
solution add one drop of potassium mercuri-iodide solution;
a white precipitate is produced.

B. To 2 ml of solution A add sulphuric acid; a reddish-violet
colour is produced.

C. Boil 2 ml of solution A with a few drops of nitric acid; a
yellow colour is produced. Cool and add 5 M sodium
hydroxide; the colour becomes yellowish-brown.

Tests

Uniformity of content. Comply with the test stated under
Tablets.

Determine by liquid chromatography (2.4.14). As described
under Assay using following test solution.

Test solution. Crush one tablet and disperse in 50 ml of the
solvent mixture. Dilute 25.0 ml of this solution to 100.0 ml with
the solvent mixture.

Other tests. Comply with the tests stated under Tablets.

In the test for Disintegration, use a 1.5 per cent w/v solution of
sodium bicarbonate in place ofmixed phosphate bufferpH6.8.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A mixture of 4 volumes of glacial acetic
acid, 30 volumes of acetonitrile and 66 volumes of water.

BISMUTH SuBCARBONATE

Test solution. Weigh and powder 20 tablets. Disperse a quantity
of powder tablets containing about 10 mg of Bisacody1 with
50 ml of the solvent mixture. Dilute 25.0 ml of this solution to
100.0 ml with the solvent mixture.

Reference solution. A 0.005 per cent w/v solution of bisacodyl
RS in the solvent mixture.

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

base deactivated octadecylsilane bonded to porous
silica (5 /ffil) (such as Symmetry C18),

- mobile phase: a mixture of 45 volumes of acetonitrile
and 55 volumes of 0.025 M ammonium formate,
adjusted to pH 5.0 with anhydrous formic acid,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 265 nm,
- injection volume. 50 111.

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

Inject the test solution and the reference solution.

Calculate the content of C22H19N04 in the tablets.

Bismuth Subcarbonate
Bismuth Carbonate

[ Bi2(COS)02]

CBi20 s Mol. Wt. 510.0

Bismuth Subcarbonate contains not less than 80.0 per cent
and not more than 82.5 per cent of Bi, calculated on the dried
basis.

Category. Antacid.

Dose. 1 to 4 g.

Description. A white or almost white powder; odourless.

Identification

A. Gives the reactions of bismuth salts (2.3.1).

B. Gives reactionAof carbonates (2.3.1).

Tests

Appearance ofsolution. Shake 5.0 g with 10 ml ofwater, add
20 ml of nitric acid. Heat to dissolve, cool and dilute to 100 ml
with water (solution A). Solution A is not more opalescent
than opalescence standard OS2 (2.4.1), and is colourless
(2.4.1).

Alkalis and alkaline-earth metals. Not more than 1.0per cent,
determined by the following method. To 1.0 g add 10 ml of
water and 1Oml of 5 M acetic acid, boil for 2 minutes, cool,
filter and wash the residue with 20 ml ofwater. To the combined
filtrate and washings add 2 ml of 2 M hydrochloric acid and
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Mol. Wt. 1513.6

BISMUTH SUBCARBONATE

20 ml of water. Boil, pass hydrogen sulphide through the
boiling solution until no further precipitate is produced, ftlter
and wash the residue with water. Evaporate the combined
ftltrate and washings to dryness on a water-bath and add
0.5 ml. of sulphuric acid, ignite gently and allow to cool.

Arsenic (2.3.10). To 0.5 g in a distillation flask add 5 ml of
water and 7 ml of sulphuric acid, cool and add 5 g ofhydrazine
reducing mixture and 10 ml of hydrochloric acid. Connect
the flask to an air-condenser, heat gradually to boiling during
15 to 30 minutes and continue heating at such a rate that the
distillation proceeds steadily and until the volume in the flask
is reduced by half, or until 5 minutes after the condenser has
become full of steam. Discontinue distillation before fumes of
sulphur trioxide are evolved. Collect the distillate in a tube
containing 15 ml of water cooled in ice. Wash the condenser
with water and dilute the combined distillate and washings to
25 ml with water. The resulting solution complies with the
limit test for arsenic (5 ppm). Use 2.5 ml of arsenic standard
solution (1 ppm As) diluted to 25 ml with water to prepare the
standard.

Copper. To 5 ml of solution A add 2 ml of 10M ammonia,
dilute to 50 ml with water and ftlter. To 10 ml of the ftltrate add
1 ml of a 0.1 per cent w/v solution of sodium diethyldithio
carbamate. Any colour produced is not more intense than
that produced by treating at the same time and in the same
manner a solution containing 0.25 ml of copper standard
solution (10 ppm Cu) diluted to 10 m1 with water (50 ppm).

Lead. To 10 ml of solution A add 10 m1 of 1 M sulphuric acid;
the solution does not become cloudy.

Silver. To 2.0 g add I ml ofwater and 4 ml ofnitric acid. Heat
gently to dissolve and dilute to II m1 with water. Cool, add
2 m1 of 1 M hydrochloric acid and allow to stand for 5 minutes
protected from light. Any opalescence produced is not more
intense than that obtained by treating at the same time and in
the same manner a mixture of 10 m1 ofsilver standard solution

_____L:(5~pf<..lTJ~m~Agl,2 m1 of 1 M h)ldrochloric acid and 1 m1 of nitric
acid (25 ppm).

CWorides (2.3.12). To 10 m1 of solution A add 4 m1 of nitric
acid and 20 m1 of water; the resulting solution complies with
the limit test for chlorides (500 ppm).

Loss on drying (2.4.19). Notmore than 1.0percent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.5 g, dissolve in 3 m1 ofnitric
acid and dilute to 250 m1 with water. Add strong ammonia
solution until cloudiness is frrst observed, add 0.5 m1 of nitric
acid and heat to 70°, maintaining the solution at this
temperature until the solution becomes completely clear. Add
about 50 mg ofxylenol orange mixture and titrate with 0.1 M
disodium edetate until the colour changes from pinkish-violet
to lemon yellow.

IP 2010

I ml of 0.1 M disodium edetate is equivalent to 0.02090 g
of Bi.

Storage. Store protected from light.

Bleomycin Sulphate

C55H8~170Z1S3,HzS04

(Bleomycin Az Sulphate)

C55H8~ZOOZlSZ,HzS04 Mol. Wt. 1523.6
(Bleomycin Bz Sulphate)

Bleomycin Sulphate is the sulphate saltofbleomycin, a mixture
of basic cytotoxic glycopeptides produced by the growth of
Streptomyces verticillus or produced by other means. Its main
components are bleomycin Az and bleomycin Bz• Bleomycin
Az.sulphate is NI_[3 (dimethylsulphonio)propyl]bleomycina
mide hydrogen sulphate and Bleomycin B z is NI_
(guanidinobutyl)bleomycinarnide sulphate.

BleoffiyciILSulphate,..contains,AotlesscthaILl·5,--and noLIll8[e'-- _
tliaIi2.UUriitsofbleom)'Ciiiper mgand the conteIif6f
bleomycins is: bleomycin Az, between 55 per cent and 70 per
cent;bleomycin B2, between 25 per cent and 32 per cent; sum
of bleomycin Az and bleomycin Bz, not less than 85 per cent;
demethylbleomycin A2, not more than 5.5 per cent; other
related substances, not more than 9.5 per cent.

Category. Anticancer.

Dose. By injection, the equivalentof 15 to 30Units ofbleomycin
weekly, in divided doses.

Description. A white or cream-coloured, amorphous powder.

CAUTION Bleomycin Sulphate must be handled with
care, avoiding contact with the skin and inhalation of
airborne particles.
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Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with bleomycin
sulphate RS.

B. Gives the reactions of sulphates (2.3.1).

Tests

pH (2.4.24).4.5 to 6.0, determined in a solution containing 10
Units per ml.

Copper. Not more than 0.02 per cent determined by MethodA
or by Method B. .

A. Weigh accurately about 50 mg, transfer to a 60-ml separator
and dissolve in 10.0 ml ofO.l M hydrochloric acid. Add 10 ml
of a 0.01 per cent w/v solution of zinc bis (diphenyl
dithiocarbamate) in carbon tetrachloride and shake
vigorously for 1 minute. Allow the layers to separate, filter the
lower layer through 1 g of anhydrous sodium sulphate. Treat
similarly 10.0 ml of copper standard solution (10 ppm Cu)
and measure the absorbances (2.4.7) of the two solutions at
the maximum at about 435 urn, using carbon tetrachloride as
the blank.

B. Determine by atomic absorption spectrophotometry (2.4.2)
measuring at 324.7 urn using an air-acetylene flame and a
solution prepared in the following manner: Dissolve about 50
mg of the substance under examination in water and dilute to
10.0 ml with the same solvent. Use copper solution AAS
suitably diluted with water, for preparing the reference
solutions.

Content ofbleomycins. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve the substance under examination in
freshly boiled and cooled water so as to give a solution
containing about 2.5 Units per ml. This solution should be
stored at 2° to 8° until just before use.

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

octadecylsilane bonded to porous silica (5 fJlll) (Such
as Nucleosil C18),

- mobile phase: Transfer 0.96 g of sodium
l-pentanesulphonate to a 1000-ml volumetric flask, add
5.0 ml of glacial acetic acid and 900 volumes of water.
Mix and adjust the pH to 4.3 with strong ammonia
solution (1.86 g of disodium edetate may be included if
needed for satisfactory chromatography). Adjust the
volume with water, mix well, filter and degas before use.
Use a linear gradient of 10 per cent to 40 per cent
methanol, which also is filtered and degassed before
use, mixed with this solution,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 254 urn,

BLEOMYCIN INJECTION

injection volume. 10 Ill.
After the final conditions are reached (about 60 minutes) allow
the chromatography to proceed with the fmal gradient mixture
for an additional 20 minutes or until demethylbleomycin A2 is
eluted.

Inject the test solution and proceed with gradient elution,
pumping the mobile phase mixture under the conditions
mentioned above for about 80 minutes or until the
demethylbleomycin A2 is eluted. The usual order of elution is
bleomycinic acid, bleomycinA2 (firstprincipal peak), bleomycin
Aj , bleomycin B2 (second principal peak), bleomycin B4 and
demethylbleomycin A2 (retention time relative to bleomycin
A2, between 1.5 and 2.5).

Measure the peak responses of all peaks. Calculate the
percentage contents of each bleomycin component by
comparing the ratios of the individual areas of the peaks with
that of the total area of all bleomycins.

Loss on drying (2.4.19). Notmore than 3.0 per cent, determined
on 50 mg by drying in an oven over phosphorous pentoxide
at 60° at a pressure not exceeding 0.25 kPa for 3 hours.

Assay. Determine by the microbiological assay ofantibiotics,
MethodA or B (2.2.10), and express the result in Units per mg.

Bleomycin Sulphate intended for use in the manufacture of
parenteral preparations without a further appropriate
procedure for the, removal of bacterial endotoxins complies
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 10.0 Endotoxin
Units per unit of bleomycin.

Bleomycin Sulphate intended for use in the manufacture of
parenteral preparations without a further appropriate
sterilisation procedure complies with the following
additional requirement.

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

Storage. If the material is sterile, it should be stored in sterile,
tamper-evident containers and sealed so as to exclude micro
organisms.

Labelling. The label states (1) the strength with respect to
Bleomycin Sulphate as the number of bleomycin Units per
mg; (2) whether or not the contents are intended for use in the
manufacture of parenteral preparations.

Bleomycin Injection
Bleomycin sulphate injection

Beomycin injection is a sterile freeze dried material consisting
ofBleomycin sulphate with or without excipients. It is filled in
a sealed container.
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BLEOMYCIN INJECTION

The injection is constituted by dissolving the contents of the
sealed c()ntainer in. the requisite amount of the liquid stated
on the label before use.·

The constituted solution complies with the testsfor Clarity
of solution and Particulate matter stated under Parenteral
Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Bleomycin injection contains not less than 90.0 per cent and
not more than 120.0per cent of the stated amount ofbleomycin
and the content of bleomycins is: bleomycin Az, between
55 per cent and 70 per cent;bleomycin Bz, between 25 and
32 per cent; sum of bleomycin Az and bleomycin Bz, not less
than 85 percent; demethylbleomycinAz, not more than 5.5 per
cent; other related substances, not more than 9.5 per cent.

The contents of the sealed container comply with the tests
stated under Parenteral Preparations (Powders for
Injection) and with the following requirements.

Usual strength. 15 mg per ml.

Identification

A. Determine by infra-red absorption spectrophotometry
(2.4.6). Compare the spectrum with that .obtained with
bleomycin sulphate RS.

B. Gives the reactions of sulphates (2.3.1).

Tests

pH (2.4.24). 4.5 to 6.0, determined in a solution containing 10
Units per ml.

Copper. Not more than 0.02 per cent, determined by MethodA
orMethodB

A. Weigh accurately a quantity containing about 50 mg of
_____b""l""e""'om"'ycin, transfer toa60-ml seRarator anddissolve in 10.0

nil of 0.1 M hydrochloric acid. Add·1O mIofa 0.01 per cent
w/v solution of zinc bis (diphenyl dithiocarbamate) in carbon
tetrachloride and shake vigorously for 1 minute. Allow the
layers to separate, filter the lower layer through .1 g of
aiihydrous sodium suljJhate. Treat si:milarly 10.0 ml of copper
standard solution (10 ppm Cu) and measure the absorbances
(2.4.7) of the two solutions at the maximum at about 435 nm,
using carbon tetrachloride as the blank.

B. Determine by atomic absorption spectrophotometry (2.4.2)
measuring at 324.7 nm using an air-acetylene flame and a
solution prepared in the following manner: Weigh accurately
a quantity containing about 75 mg of bleomycin, dissolve in
water and dilute to 10.0 ml with the same solvent. Use copper
solution AAS suitably diluted with water, for preparing the
reference solutions.

IP 2010

Content of bleomycin. Determine by liquid chromatography
(2.4.14).

Test solution. Weigh accurately a suitable. quantity. dissolve
in freshly boiled and cooled water and dilute to obtain a
solution containing about 2.5 Units per ml. This solution
should be stored at 2° to 8° until just before use.

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

octadecylsilane bonded to porous silica (5 Illll) (Such
as Nucleosil7C18),

- mobile phase: Transfer 0.96 g of sodium
I-pentanesulphonate to a 1000-ml volumetric flask, add
5.0ml of glacial acetic acid and 900 volumes of water.
Mix and adjust the pH to 4.3 with strong ammonia
solution (1.86 g of disodium edetate may be included if
needed for satisfactory chromatography). Adjust the
volume with water, mix well, fIlter and degas before use.
Use a linear gradient of 10 per cent to 40 per cent
methanol, which also is fIltered and degassed before
use, mixed with this solution,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 10 Ill.

After the fInal conditions are reached (about 60 minutes) allow
the chromatography to proceed with the fInal gradient mixture
for an additional 20 minutes or until demethylbleomycin Az is
eluted.

Inject the test solution and proceed with gradient elution,
pumping the mobile phase mixture under the conditions
mentioned above for about 80 minutes or· uiltil the
demethylbleomycin Az is eluted. The usual order ofelution is
bleomycinic acid, bleomycinAz(fIrstprincipal peak), bleomycin
As, bleomycin Bz (second principal peak), bleomycin B4 and
demethylbleomycin Az (retention time relative to bleomycin
Az, between 1.5 and 2.5).

MeasJJJ5tj:b.e_pJ'~_alLresponse_$-.9Lall the Reaks. CalGul""a...,t"'-e.."th""e"'-- _
percentage contents· of each bleomycin component by
comparing the ratios of the individual areas of the peaks with
that of the total area of all bleomycins.

Bacterial endotoxins (2.2.3). Notmore than 10.0 Endotoxin
Units per unit of bleomycin.

Loss on drying (2.4.19). Not more than 6.0 per cent, determined
by drying the combined contents of two containers in an
oven at 60° at a pressUre not exceeding 0.7 kPa for 3 hours.

Assay. Determine the weight of the contents of 10 containers.
Mix the contents of the containers and determine by the
microbiological assay of antibiotics, Method A or B (2.2.10)
and express the results in Units per vial.

Storage. The sealed container should be· protected from
light.
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Labelling. The label states the total number of units contained
in the sealed container.

Boric Acid
Mol. Wt. 61.8

Boric Acid contains not less than 99.5 per cent and not more
than 100.5 per cent of H3B03, calculated on the dried basis.

Category. Local antiinfective.

Description. A white, crystalline powder or colourless shiny
plates unctuous to the touch or white crystals; odourless.

Identification

A. Dissolve 0.1 g by gently warming with 5 ml ofmethanol to
which a few drops of sulphuric acid have been added. Ignite
the solution; the flame has a green border.

B. Dissolve 3.0 gin 90 ml ofboiling distilled water, cool; the
solution is faintly acid.

Tests

Appearance ofsolution. A 3.5 per cent wIv solution in boiliilg
wateris clear (2.4.1), and colourless (2.4.1).

pH (2.4.24). 3.8 to 4.8, determined in the solution obtained in
Identification test B.

Solubility in ethanol. Dissolve 1.0g in 10 ml ofboiling ethanol
(95 per cent); the solution is not more opalescent than
opalescence standard OS2 (2.4.1), and colourless (2.4.1).

Arsenic (2.3.10). Dissolve 1.0 gin 50 ml of water containing
2 g of citric acid and add 0.1 ml of stannous chloride solution
AsT and 10 mlof hydrochloric acid. The resulting solution
complies with the limit test for arsenic (10 ppm).

Heavy metals (2.3.13). A solution produced by dissolving
1.0 g in 2 ml of dilute acetic acid and diluting with sufficient
water to produce 25 ml complies with the limit test for heavy
metals, Method A(20 ppm).

Sulphates (2.3.17). Dissolve 0.33 gin 10 ml of boiling water.
and dilute to 15 ml with water. The solution complies with the
limit test for sulphates (450 ppm).

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying over silica gel for 5 hours.

Assay. Weigh accurately about 2.0 g, dissolve in a mixture of
50 ml of waterand 100 ml of glycerin, previously neutralised
to phenolphthalein solution. Titrate with 1 M sodium
hydroxide using phenolphthalein solution as indicator.

1 ml of 1 M sodium hydroxide is equivalent to 0.06183 g of
H3B03•

Labelling. The label states that it is not meant for internal use.

BROMHEXINE HYDROCHLORIDE

Bromhexine Hydrochloride

Br~NDI ~ CHs ,Hel
NH2

Br

C1Jf2oBr2N2,HCl Mol. Wt. 412.6

Bromhexine Hydrochloride is 2-amino-3,5-
dibrornobenzyl(cyclohexyl)methylamine hydrochloride.

Bromhexine Hydrochloride contains not less than 98.5 per
cent and not more than 101.5 per cent of CI4H2oBr2N2,HCI,
calculated on the dried basis.

Category. Expectorant.

Dose. 8 to 16 mg three to four times daily.

Description. A white or almost white, crystalline powder;
odourless or almost odourless.

Identification

Test A may be omitted if tests B, C, D and E are carried out.
Tests B, C and D may be omitted if tests A and E are carried
out.

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

B. In the test for Related Substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (c).

C. Dissolve about 25 mg in a mixture of 1ml of1M sulphuric
acid and 50 ml ofwater, add 2 ml ofdichloromethane and 5 ml
of a freshly prepared 2 per centw/v solution of chloramine T
and shake; a brownish yellowcolour is produced in the lower
layer.

D. A solution prepared by dissolving about 1mg in 3 ml of0.1
M hydrochloric acid gives the reaction for primary aromatic
amines (2.3.1).

E. Dissolve about 20 mg in 1 mlof methanol and add 1 ml of
water. The solution gives reaction A of chlorides (2.3.1).

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 50 mg of the substance under
examination in 10 ml ofmethanol.
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Reference solution (a), Dissolve.5 mg ofbromhexine impurity
C RS in methanol, add 1.0 m1 of the test solution and dilute to
10.0 rnl with the same solvent.

Reference solution (b). Dilute 1.0 rnl of the test solution to
100.0 rnl with methanol. Dilute 1.0 rnl ofthis solution to 10.0rnl
with the same solvent.

Chromatographic system
- a stainless steel column 12 cm x 4.6 mm, packed with

endcapped octadecylsilane bonded to porous silica
(3 !J1Il),

- mobile phase: a mixture of20 volumes ofbuffer solution
prepared by dissolving 0.5 rnl of orthophosphoric acid
to 950.0 ml of water, adjust the pH to 7.0 with
triethylamine, dilute to 1000 rnl and 80 volumes of
acetonitrile,

- flow rate. 1 rnl per minute,
- spectrophotometer set at 248 urn,
- injection volume. 10 Iii.

The relative retention time with reference to bromhexine
hydrocWoride for bromhexine hydrocWoride impurity A is
about 0.1, for bromhexine hydrocWoride impurity B is about
0.2, for bromhexine hydrocWoride impurity C is about 0.4 and
for bromhexine hydrocWoride impurity D is about 0.5.

Inject reference solution (a). The test is not valid unless the
resolution between the peak due to bromhexine hydrocWoride
and bromhexine hydrocWoride impurity C is not less than
12.0.

Bromhexine Tablets
Bromhexine Hydrochloride Tablets

Bromhexine Tablets contain not less than 92.5 per cent and
not more than 107.5 per cent of the stated amount of
bromhexine hydrocWoride, CI4HzOBrzNz,HCl.

Usual strengths. 4 mg; 8 mg.

Identification

A. When examined in the range 230 urn to 360 urn (2.4.7), the
solution obtained in the Assay shows an absorption maximum
only at about 317 urn.

B. Suspend a quantity of the powdered tablets containing
0.1 g ofBromhexine HydrocWoride in 5 rnl ofdilute ammonia
solution and extract with two quantities, each of 20 rnl, of
chloroform. Wash the combined extracts with 5 ml of
water, filter through anhydrous sodium sulphate and
evaporate the fIltrate to dryness using a rotary evaporator. If
necessary, scratch the inside of the flask with a glass
rod to induce crystallisation. Mix the residue with 1 g of sodium
carbonate, heat at a dull red heat for 10 minutes, allow
to cool, extract with water and filter. The filtrate, after
acidification with 2 M nitric acid, yields reactionA ofbromides
(2.3.1).

C. Shake a quantity of the powdered tablets containing 20 mg
ofBromhexine HydrocWoride with 10 rnl methanol andfllter.
The fIltrate gives reactionAof cWorides (2.3.1).

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Disperse a quantity of the powdered tablets
containing 50 mg of Bromhexine Hydrochloride in 10 rnl of
methanol.

1m1 of 0.1 M sodium hydroxide is equivalent to 0.04126 g of
Cl4HzOBrzNz,HCl.

Storage. Store protected from light.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any Tes ts
secondary peak is not more than twice the area of the principal
peak in the chromatogram obtained with reference solution
(b) (0.2 per cent), the area of one such peak is not more than
the area of the principal peak in the chromatogram obtained
with reference solution (b) (0.1 per cent) arid s11Ill of areas of
all secondary peaks is not more than 3 times the area of the
principal peak in the chromatogram obtained with reference Reference solution (a). Dissolve 5 mg of bromhexine impurity

-----..-----,s-c-olution (fiTTO:-3 per cent). Ignore any peaICwlili an area less-C"RSm methanol;aGa1.:0 rnI'Of:tne tesrsohltiun-and-diluteeto'--
than 0.5 times the area ofthe principal peak in the chromatogram 10.0 rnl with the same solvent.

obtained with reference solution (b)(0.05 per cent). Reference solution (b). Dilute 1.0 rnl of the test solution to

Sulphated ash (2.3.18). Not more than 0.1 per cent. 100.0rnl with methanol. Dilute 1.0 rnl ofthis solution to 10.0 rnl
Loss on drying (2.4.19). Not more than 1.0 per cent, determined with the same solvent.
on 1.0 g by drying in an oven at 105°. Chromatographic system

Assay. Weigh accurately about 0.3 g, dissolve in 70 rnl of - a stainless steel column 12 cm x 4.6 mm, packed with
ethanol (95 per cent), add 1 rnl of 0.1 M hydrochloric acid endcapped octadecylsilane bonded to porous silica (3
and titrate with 0.1 M sodium hydroxide, determining the end- !J1Il),
point potentiometrically (2.4.25). Record the volume added mobile phase: a mixture of20 volumes ofbuffer solution
between the two inflections. prepared by dissolving 0.5 rnl of orthophosphoric acid

to 950.0 ml of water, adjust the pH to 7.0 with
triethylamine, dilute to 1000 rnl and 80 volumes of
acetonitrile,

- flow rate. 1 rnl per minute,
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- spectrophotometer set at 248 nm,
- injection volume. 10 ,n.

The relative retention time with reference to bromhexine
hydrocWoride for bromhexine hydrocWoride impurity A is
about 0.1, for bromhexine hydrochloride impurity B is about
0.2, for bromhexine hydrochloride impurity C is about 0.4 and
for bromhexine hydrochloride impurity D is about 0.5.

Inject reference solution (a). The test is not valid unless the
resolution between the peak due to bromhexine hydrocWoride
and bromhexine hydrocWoride impurity C is not less than
12.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than twice the area of the principal
peak in the chromatogram obtained with reference solution
(b) (0.2 per cent), the area of one such peak is not more than
the area of the principal peak in the chromatogram obtained
with reference solution (b) (0.1 per cent) and sum of areas of
all secondary peaks is not more than 3 times the area of the
principal peak in the chromatogram obtained with reference
solution (b) (0.3 per cent). Ignore any peak with an area less
than 0.5 times the area ofthe principalpeakin the chromatogram
obtained with reference solution (b) (0.05 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 8 mg ofBromhexine
Hydrochloride, shake with 50 ml of 0.1 M methanolic
hydrochloric acid for 30 minutes, add sufficient 0.1 M
methanolic hydrochloric acid to produce 100.0 ml and mter.
Measure the absorbance of the mtrate at the maximum at about
317 nm (2.4.7). Calculate the contentofC1JI2OBr2N2,HCI taking
87 as the specific absorbance at 317 nm.

Storage. Store protected from light.

BROMOCRIPTINE MESYLATE

Bromocriptine Mesylate is (5'S)-2-bromo-12'-hydroxy-2'
(l-methylethyl)-5 '-(2-methylpropyl)ergotaman-3 ',6',18-mone
methanesulphonate

Bromocriptine Mesylate contains not less than 98.0 per cent
and not more than 101.0 per cent of C32~oBrN505,C~03S,
calculated on the dried basis.

Category. Antiparkinsonian.

Dose. The equivalent of 2.5 mg to 20 mg of bromocriptine
daily, in divided doses.

Description. A white or slightly coloured, fine crystalline
powder; very sensitive to light.

NOTE - Carry out the tests as rapidly as possible without
exposure to daylight and with minimum exposure to artificial
light.

Identification

Test A may be omitted if tests B, C, D and E are carried out.
Tests B, C, D and E may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry in a
mineral oil dispersion (2.4.6). Compare the spectrum with that
obtained with bromocriptine mesylateRS or with thereference
spectrum of bromocriptine mesylate.

. B. Dissolve 5 mg in 5 ml ofmethanol and dilute to 100 ml with
O.OlM hydrochloric acid. The resulting solution, when
examined in the range 230 nm to 360 nm (2.4.7) shows an
absorption maximum at about 305 nm and a minimum at about
270 nm; absorbance at about 305 nm, 0.60 to 0.68.

C. In the test for Related substances, the principal band in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution
(d).

Bromocriptine Mesylate

Br

D. To about 0.1 g add 5 mlof2 Mhydrochloricacid, shake for
5 minutes, mter and add 1 ml of a 6 per cent w/v solution of
barium chloride to the mtrate; it remains clear. Mix another
0.1 g with 0.5 g of anhydrous sodium carbonate and ignite
until a white residue is obtained. After cooling, dissolve the
residue in 5 ml of water (solution A); solution A gives the
reactions of sulphates (2.3.1).

, CHsSOsH E. Solution A gives reaction A of bromides (2.3.1).

Tests

Appearance of solution. A 1.0 per cent w/v solution in
methanol is clear (2.4.1), and not more intensely coloured
than reference solution BS5, YS5 or BYS5 (2.4.1).

pH (2.4.24). 3.1 to 3.8, determined in a 1.0per cent w/v solution
Mol. Wt. 750.7 in a mixture of 2 volumes ofmethanol and 8 volumes ofwater.
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Btomocriptine C;3:psules
Bromocriptine Mesylate Capsules

the area of the principal peak in the chromatogram obtained
with reference solution (b) (0.4 per cent), the area of secondary
peak corresponding to bromocriptine mesilate impurity B, D,
E, F, G is not more than twice the area of corresponding peak
in ¢,e chromatogram obtained with reference solution (a) (0.2
per cent) and sl.l.iIl of areas of all other secondary peaks is not
more than. 1.5 times the area of th~ principal peak in the
chromatogram obtained with reference solution (a) (1.5 per
cent). Ignore any peak with an area less than 0.5 times the area
of the principal peak in the chromatogram obtained with
reference solution (b) (0.05 per cent) (except the peak due to
bromocriptine mesilate impurity A).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 3.0 per cent, determined
on 0.5 g by drying in an oven over phosphorus pentoxide at
80° at a pressure of 1.5 to 2.5 kPa for 5 hours.

Assay. Weigh accurately about 0.5 g, dissolve in 80 m1 of a
mixtur~ of 10 volumes of anhydrousglacial acetic acid and
70 volumes of acetic anhydride. Titrate with 0.1 M perchloric
acid, determining the end-point potentiometrically (2.4.25)
carry out a blank titration.

1 m1 of 0.1 M perchloric acid is equivalent to 0.07507 g of
C32RtoBrNsOs,CH403S,

Storage. Store protected from light in a deep freezer
(temperature not exceeding -15°).

Mobile phase B
(per cent v/v)

10-760

00

a stainless steel column 12 cm x 4.0 mm, packed with
octadecylsilane bonded to porous silica (51J1Il),
mobile phase: A. a mixture of 0.8 per cent w/v solution
of 0.079 per cent w/v solution of ammonium carbonate,

B. acetonitrile,
- a linear gradient programme using the conditions given

below;
flow rate. 2 m1 per minute,
spectrophotometer set at 300 urn,.
injection volume. 20 fll.

Time Mobile phase A
(in min.) (per cent v/v)

0-30 90-+40

3045 40

Bromocriptine Capsules contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
bromocriptine, C32I:LIOBrNsOs.

Usual strengths. 5 mg; 10 mg.

Inject-reference-solution-(b);c-T'he-relative-retention-time-with-NOTK==-Cmry-ounhee:tests"-arrapidlras7Jossible-without--
reference to bromocriptine for bromocriptine mesilate impurity exposure to daylight and with minimum exposure to artificial
A is about 1.2. light.

Solvent mixture. A mixture of 50 volumes of buffer solution
pH 2.0 and 50 volumes of methanol.

Test solution. Dissolve 50 mg of the substance under
examination in 5.0 m1 of methanol and dilute to 10.0 m1 with
buffer solution pH 2.0.

Reference solution (a). Dilute 1.0 m1 of the test solution to
100.0 m1 with the solvent mixture.

Reference solution (b). Dilute 1.0 m1 of the reference solution
(a) to 10.0 m1 with the solvent mixture.

Reference solution (c). Dissolve the contents of a vial of
bromocriptine mesilatefor system suitability RS (containing
bromocriptine mesilate impurityA and B) in 1.0m1 ofthe solvent
mixture.

Chromatographic system

Specific optical rotation (2.4.22). +95° to + 105°, determined
in a 1.0 per cent w/v solution in a mixture of equal volumes Of
methanol and dichloromethane.

Related substances. Determine by liquid chromatography
(2.4.14).

Inject reference solution (c). The test is not valid unless the
resolution between the peaks due to 2-bromodehydro-a
ergocriptine (bromocriptine mesilate impurity A) and a
ergocriptine (bromocriptine mesilate impurity B) is not less
than 1.1.

Inject the test solution and reference solutions (b). In the
chromatogram obtained with the test solution, the area of any
seco~dary peak corresponding to bromocriptine mesilate
impurity Ais not more than 0.2 times the area ofcorresponding
peak in the chromatogram obtained with reference solution
(b) (0.02 per cent), the area of secondary peak corresponding
to bromocriptine mesilate impurity C is not more than 4. times

Identification

A. Shake a quantity of the contents of the capsules containing
10 mg ofbromocriptine with 50 m1 ofmethanol for 30 minutes,
centrifuge and dilute 5 m1 of the supernatant liquid to 20 rn1
with methanol. When examined in the range 230 urn to 360 urn
(2.4.7), the resulting solution shows an absorption maximum
at about 305 urn and a minimum at about 270 urn.

B. In the test for Related substances, the principal band in
the chromatogram obtained with test solution (b) corresponds
to that in the chromatogram obtained with reference
solution (d).
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Mobile phase B

(per cent v/v)

10-760
ff)
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Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. A mixture of 50 volumes of buffer solution
pH 2.0 and 50 volumes of methanol.

Test solution. Shake a quantity of the contents of the capsules
containing 50 mg of bromocriptine with 5.0 ml of methanol
and dilute to 10.0 ml with buffer solution pH 2.0.

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

Reference solution (b). Dilute 1.0 ml of the reference solution
(a) to 10.0 ml with the solvent mixture.

Reference solution (c). Dissolve the contents of a vial of
bromocriptine mesilatefor system suitability RS (containing
bromocriptine mesilate impurityAand B) in 1.0ml ofthe solvent
mixture.

Chromatographic system
- a stainless steel column 12 cm x 4.0 rom, packed with

octadecylsilane bonded to porous silica (5r-un),
mobile phase: A. a mixture of 0.8 per cent w/v solution
of 0.079 per cent w/v solution of ammonium carbonate,

B. acetonitrile,
a linear gradient programme using the conditions given
below,
flow rate. 2 ml per minute,
spectrophotometer set at 300 om,
injection volume. 20 Ill.

Time Mobile phase A

(inmin.) (per cent v/v)

0-30 90-7401

30-45 40

Inject reference solution (b). The relative retention time with
reference to bromocriptine for bromocriptine mesilate impurity
A is about 1.2.

Inject reference solution (c). The test is not valid unless the
resolution between the peaks due to 2-bromodehydro-a
ergocriptine (bromocriptine mesilate impurity A) and a
ergocriptine (bromocriptine mesilate impurity B) is not less
than 1.1.

Inject the test solution and reference solutions (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak corresponding to bromocriptine mesilate
impurity Ais not more than 0.2 times the area ofcorresponding
peak in the chromatogram obtained with reference solution
(b) (0.02 per cent), the area of secondary peak corresponding
to bromocriptine mesilate impurity C is not more than 4 times
the area of the principal peak in the chromatogram obtained
with reference solution (b) (0.4 per cent), the area ofsecondary

BROMOCRIPTINE TABLETS

peak corresponding to bromocriptine mesilate impurity B, D,
E, F, G is not more than twice the area ofcorresponding peak
in the chromatogram obtained with reference solution (a) (0.2
per cent) and sum of areas of all other secondary peaks is not
more than 1.5 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (1.5 per
cent). Ignore any peak with an area less than 0.5 times the area
of the principal peak in the chromatogram obtained with
reference solution (b) (0.05 per cent) (except the peak due to
bromocriptine mesilate impurity A).

Uniformity of content. Comply with the test stated under
Capsules.

Empty the contents of one capsule, crush, if necessary, add
10.0 ml of methanol, shake vigorously and centrifuge. If
necessary, dilute the solution appropriately and carry out the
procedure described under the Assay beginning at the words
"measure the absorbance.....".

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents of
20 capsules containing about 25 mg of bromocriptine and
shake vigorously with 30 ml ofmethanol. Dilute to 100.0 ml
with methanol and fIlter. Dilute further with methanol to yield
a final concentration of about 50 mcg per ml and measure the
absorbance of the resulting solution at the maximum at about
305 om (2.4.7). Calculate the content ofC32~oBrN505from the
absorbance obtained by repeating the operation using
bromocriptine mesylate RS equivalent to 25 mg of
bromocriptine instead of the.substance under examination.

Storage. Store protected from light.

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

Bromocriptine Tablets
Bromocriptine Mesylate Tablets

Bromocriptine Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
bromocriptine, C32~oBrN505'

Usual strengths. 1 mg; 2.5 mg.

NOTE - Carry out the tests as rapidly as possible without
exposure to daylig~t and with minimum exposure to artificial
light.

Identification

A. Shake a quantity of powdered· tablets containing about
20 mg ofbromocriptine with 20 ml ofmethanol, filter, evaporate
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Finely crush one tablet, add 10.0 ml of methanol, shake
vigorously and centrifuge. If necessary, dilute the solution
appropriately and carry out the procedure described under
the Assay beginning at the words "Measure the
absorbance....." .

Storage. Store protected from light.

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

Inject the test solution and reference solutions (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak corresponding to bromocriptine mesilate
impurity A is not more than 0.2 times the area ofcorresponding
peak in the chromatogram obtained with reference solution
(b) (0.02 per cent), the area of secondary peak corresponding
to bromocriptine mesilate impurity C is not more than 4 times
the area of the principal peak in the chromatogram obtained
with reference solution (b) (0.4 per cent), the area of secondary
peak corresponding to bromocriptine mesilate impurity B, D,
E, F, G is not more than twice the area of corresponding peak
in the chromatogram obtained with reference solution (a) (0.2
per cent) and sum of areas of all other secondary peaks is not
more than 1.5 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (1.5 per
cent). Ignore any peak with an area less than 0.5 times the area
of the principal peak in the chromatogram obtained with
reference solution (b) (0.05 per cent) (except the peak due to
bromocriptine mesilate impurity A).

Inject reference solution (c). The test is not valid unless the
resolution between the peaks due to 2-bromodehydro-a
ergocriptine (bromocriptine mesilate impurity A) and a
ergocriptine (bromocriptine mesilate impurity B) is not less
than 1.1.

Inject reference solution (b). The relative retention time with
reference to bromocriptine for bromocriptine mesilate impurity
A is about 1.2.

Mobile phase B
(per cent v/v)

10-40

ill

- a stainless steel column 12 cm x 4.0 mm, packed with
octadecylsilane bonded to porous silica (51J1Il),
mobile phase: A. a mixture of 0.8 per cent w/v solution
of 0.079 per cent w/v solution of ammonium carbonate,

B. acetonitrile,
a linear gradient programme using the conditions given
below,
flow rate. 2 ml per minute,
spectrophotometer set at 300 nm,
injection volume. 20 ~.

Time Mobile phase A
(in min.) (per cent v/v)

0-30 9CH4O

3045 40

Solvent mixture. A mixture of 50 volumes of buffer solution
pH 2.0 and 50 volumes of methanol.

Test solution. Shake a quantity of the powdered tablets
containing 50 mg of bromocriptine with 5.0 ml of methanol
and dilute to 10.0 ml with buffer solution pH 2.0.

Reference solution (a). Dilute 1.0 ml of the test solution to
100.0 ml with the solvent mixture. Uniformity of content. Comply with the test stated under

Tablets.
Reference solution (b). Dilute 1.0 ml ofthe reference solution
(a) to 10.0 ml with the solvent mixture.

Related substances. Determine by liquid chromatography
(2.4.14).

Tests

the fIltrate to dryness on a water-bath and dry at 105° for
1 hour.The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with bromocriptine
mesylate RS or with the reference spectrum of bromocriptine
mesylate.

B. Shake a quantity of the powdered tablets containing about
10 mg ofbromocriptine with 50 ml ofmethanol for 30 minutes,
centrifuge and dilute 5 ml of the supernatant liquid to 20 ml
with methanol. When examined in the range 230 nm to 360 nm
(2.4.7), the resulting solution shows an absorption maximum
at about 305 nm and a minimum at about 270 nm.

C. In the test for Related substances, the principal band in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution
(d).

Reference solution (c). Dissolve the contents of a vial of
bromocriptine mesilatefor system suitability RS (containing
bromocriptine mesilate impurity A andB) in 1.0ml ofthe solvent
mixture.

-----ehromatographic-system.---~-~--,,-:----~-()ther-tests.-Gomply-with-the-tests-stated-under .....Tablets,.-. ......-..----

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 2.5 mg of
bromocriptine and shake vigorously with 30 ml of methanol.
Dilute to 50.0 ml with methanol and filter; Measure the
absorbance of the resulting solution at the maximum at about
305 nm (2.4.7). Calculate the content of C32HtoBrNsOs from the
absorbance obtained by repeating the operation with
bromocriptine mesylate RS equivalent to 25 mg of
bromocriptine in 50 ml methanol and diluting 5.0 ml to 50.0 ml
with methanol.
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('('f) CH,
----./ ~CHs, 2HCI

CHs
I":::
~

Buclizine HydrocWoride

CI

C:zgH33CIN2,2HCl Mol. Wt. 506.0

Buclizine Hydrochloride is (RS)-l-(4-tert-butylbenzyl)-4-(4
chlorobenzhydryl)piperazine dihydrochloride

- spectrophotometer set at 214 nm,
- injection volume. 20 Ili.

Inject reference solution (c). The test is not valid unless the
resolution between the peaks corresponding to sodium
bromide and tris (hydroxymethyl) nitromethane is at least
1.0 and the resolution between the peaks corresponding to
tris(hydroxymethyl)nitromethane and 2-nitroethanol is at
least 1.5.

Inject the test solution, reference solution (a) and reference
solution (b). Continue the chromatography for 3 times the
retention time of the principal peak. In the chromatogram
obtained with the test solution the area of. any peaks
corresponding to 2-methyl-2-nitropropane-1,3-diol and tris
(hydroxymethyl) nitromethane are not more than the area of
the corresponding peaks in the chromatogram obtained with
reference solution (b) (0.5 per cent each) and the area of any
other secondary peak is not more than the area of the principal
peak in the chromatogram obtained with reference solution
(a).

Sulpbated ash (2.3.18). Not more than 0.1 per cent.

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

Assay. In a flask fitted with a reflux condenser dissolve 0.4 g
in 15 ml of water and add 15 ml of 7.5 M sodium hydroxide.
Slowly, with caution, add 2 g of nickel-aluminium alloy
through the reflux condenser, agitating the flaskwhilst cooling
under running water. Allow the mixture to stand for 10 minutes
and boil for 1 hour. Cool and fIlter under reduced. pr~ssure,
washing the condenser, flask and residue with 150 ml ofwater.
Combine the fIltrate and washings, add 25 ml of nitric· acid
and 40 ml of0.1 M silver nitrate, shake vigorously and titrate
with 0.1 M ammonium thiocyanate using ammonium iron(III)
sulphate solution as indicator. Carry out a blank titration.

1 ml of 0.1 M silver nitrate is equivalent to 0.020 g of
C3HJ3rN04•

Storage. Store protected from light.

Mol. Wt. 200.0

Bronopol is 2-bromo-2-nitropropane-1,3-diol.

Bronopol contains not less than 99.0 per cent and not more
than 101.0 per cent ofC3H6BrN04, calculated on the anhydrous
basis.

Category. Antiseptic; local anaesthetic.

Description. White or almost white crystals or crystalline
powder.

Bronopol

Br N02

HO~OH

Identification

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

B. Dissolve 0.1 gin 10 ml ofwater, add 10ml of 7.5 M sodium
hydroxide and carefully with constant stirring and cooling,
0.5 g ofnickel-aluminium alloy. Allow the reaction to subside,
ftlter and carefully neutralise with nitric acid. The resulting
solution gives reaction A of bromides (2.3.1).

Tests

pH (2.4.24). 5.0 to 7.0, determined on 1.0per cent w/v solution.

Related substances. Determine by liquid chromatography
(2.4.14)

Test solution. Dissolve 0.2 g of the substance under
examination in 100 ml ofmobile phase.

Reference solution (a). Dilute 5 ml of the test solution to 50 ml
with the mobile phase. Further, dilute 1 ml of the solution to
100 ml with the mobile phase.

Reference solution (b). A solution containing 0.001 per cent
w/v each of· 2-methyl-2-nitropropan-1,3-diol and
tris(hydroxymethyl)nitromethane in the mobile phase.

Reference solution (c). A solution containing 0.0002 per cent
w/v each of 2-methyl-2-nitropropane-1,3-diol, 2
nitroethanol, sodium bromide and tris(hydroxymethyl)
nitromethan in the mobile phase.

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

octadecylsilane bonded to porous silica (5 f.Ul1),
- column temperature. 35°,
- mobile phase: a mixture of 189 volumes of water,

10 volumes of acetonitrile and 1 volume of a 10 per
cent v/v solution of orthophosphoric acid, adjusting
the pH to 3.0 using 2 M sodium hydroxide,

- flow rate. 1ml per minute,
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Buclizine Hydrochloride contains not less than 99.0 per cent
and not more than 100.5 per cent ofC2sH33ClN2,2HCl, calculated
on the dried basis.

Category. Antihistaminic; antiemetic.

Description. A white or slightlyyellowish, crystalline powder.

Identification

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

B. A 0.25 per cent w/v solution in ethanol (50 per cent) gives
reaction A of chlorides (2.3.1).

Tests

solution (b) and the area of any other secondary peak is not
greater than the area of the peak in the chromatogram obtairled
with test solution (b)

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent,determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about O.4g, dissolve in 50 ml of
anhydrous acetic acid, add 10 ml of mercuric acetate solution.
Titrate with 0.1 M perchloric acid, determining the end-pomt
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.0253 g of
~sH33ClN2,2HCl.

Storage. Store protected from light and moisture.

TestA may be omitted iftests B, C and D are carried out. Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with budesonide
RS or with the referel1ce spectrum of budesonide.

B. Determine by thin-layer chromatography (2.4;17), coating
the plate with silica gel GF254.

Mol. Wt. 430.5

OH
o

HsC ~O~CHs

-0

o

Identification

Budesonide

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution (a). Dissolve 0.5 g of the substance under
examination in 100 ml of the initial mobile phase.

Test solution (b). Dissolve 10 mg of the substance under
examination in 100ml ofthe initial mobile phase and mix. Dilute
10 ml of this solution to 100 ml with the same mobile phase.

Reference solution (a). A 0.1 per cent w/v solution of
buclizine dihydrochloride RS in the initial mobile phase.

Reference soluiion(b). A 0.001 percerifw!vsolliuon ofT;4-:
bis(4-chlorobenzylhydryl) piperazine RS (buclizine impurity
A RS) in the initial mobile phase.

Chromatographic system
- a stainless steel column 20 cm x 4.0 mm, packed with

octadecylsilane bonded to porous silica (10 1Jlll) (Such Budesonide is a mixture of the C-22S (epimer A) and the C-
as NucleosilC 18), 22R (epimerB) epimers of16a,17-[(1RS)-

- mobile phase, initial: 0.01 M sodium heptanesulphonate butylidenebis(oxy)H 1~,21-dihydroxypregna-1 ,4Mdiene-3,20
in a mixture of 55 volumes of water and 45 volumes of dione.

acetonitrile, with the pH adjusted to 4.0 with 1 M Budesonide contains not less than 98.0 per cent and not more
--orthophosphoric-:-cacid,,-cfina:l:=OdH-=M=sodiu;n·-"7ithC'Can-:'C··-:;l"O"'2"'.0'p-:'CeC'Crc-ce-:'Ch""'t7:'6""fa-:'C"rrux-:'C·_co.~tti:tC'C.. '-:'Cec-6-;f"e=p=imc-e=tC-s""A-an=-C-;dTB--c,-rC~25THT3C-;40"6=;-

heptanesulphonate in a mixture of 20 volumes ofwater calculated on the dried basis.
and 80 volumes of acetonitrile, with the pH adjusted to
4.0 with 1 M orthophosphoric acid, a linear gradient Category. Glucocorticoid.

elution programme for 30 minutes with the initial mobile Description. A white or almost white, crystalline powder.
phase and 10 minutes with the fmal mobile phase,

- flow rate. 2 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume. 20 Ill.

Inject reference solution (a). The test is not valid unless the
relative standard deviation is not more than 2.0 per cent.

Inject test solution (a), test solution (b) and reference solution
(b). In the chromatogram obtained, the area of any peak
corresponding to impurity A is hot greater thanthearea ofthe
peak obtained in the chromatogram obtained with reference
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Mobile phase. Add a mixture of 1.2 volumes of water and 8
volumes of methanolto a mixture of 15 volumes of ether and
77 volumes of dichloromethane.

Solvent mixture. 1 volume of methanol and 9 volumes of
methylene chloride.

Test solution. Dissolve 25 mg of the substance under
examination in 10 ml of the solvent mixture.

Reference solution (a). A 0.25 per cent w/v solution of
budesonide RS in the solvent mixture.

Reference solution (b). A solution containing 0.25 per cent
w/v of triamcinolone acetonide RS ,and 0.25 per cent w/v of
budesonide RS in the solvent mixture.

Apply to the plate 5 III of each solution. Mter development,
dry the plate in air and examine in ultraviolet light at 254 nm.
The principal spot in the chromatogram obtained with the test
solution corresponds to the principal spot in the chromatogram
bbtiiliiedwitlffefereoce 801l1UOO (a).The testis nof"iliduruess
the chromatogram obtained with reference solution (b) shows
two clearly separated spots.

C. Dissolve about 2 mg in 2 ml of sulphuric acid. Ayellow
colour appears in 5 minutes and the colour changes to brown
or reddish-brown in 30 minutes. Add cautiously the solution
to 10 ml ofwater and mix. The colourfades and a clear solution
remains.

D. Dissolve about 1 mg in 2 ml of a solution containing2 g of
phosphomolybdic acid in a mixture of 10 ml of dilute sodium
hydroxide solution, 15 ml ofwater and 25 ml ofglacial acetic
acid. Heat for 5 minutes on a water-bath. Cool in iced water for
10 minutes and add 3 ml of dilute sodium hydroxide solution.
The solution turns blue.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 50 mg of the substance under
examination in 30 ml of acetonitrile. Add about 60 ml of
phosphate buffer pH 3.2 and, if necessary, disperse with the
aid of ultrasound to dissolve. Dilute with phosphate buffer
pH 3.2 to 100 ml and allow to stand for at least 15 minutes
before use and fJlter.

Reference solution (a). Dissolve 50 mg of budesonide RS in
30 ml ofacetonitrile. Add about 60 ml ofphosphate bufferpH
3.2 and disperse, if necessary, with the aid of ultrasound to
dissolve. Dilute to 100 ml with phosphate bufferpH3.2 and
allow to stand for at least 15 minutes before use and fJlter.

Reference solution (b). Dilute reference solution (a) with the
mobile phase to get a 0.00025 per cent w/v solution of
budesonide.

BUDESONIDE

Use the chromatographic system described in the Assay.

Inject reference solution (a). The test is not valid unless the
resolution between epimer B peak and epimer A peak is not
less than 1.5, the tailing factor for epimer B peak is not more
than 1.5 and the relative standard deviation of sum of epimer
A and epimer B peaks for replicate injections is not more than
2.0 per cent.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution: the area of any
peak, other than the principal peak, is not greater than the ,area
of the principal peak in the chromatogram obtained with
reference solution (b) (0.5 per cent) and the sum of the areas
of all the peaks, other than the principal peak, is not greater
than thrice the area of the principal peale in the chromatogram
obtained with reference solution (b) (1.5 per cent).

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under
examination in 30 ml ofacetonitrile and dilute to 100.0ml with
phosphate buffer solution pH 3.2 and fJlter.

Reference solution. Dissolve 50 mg ofbudesonide RS in 30 ml
of acetonitrile and dilute to 100.0 ml with phosphate buffer
solution pH 3.2.

Chromatographic system

a stainless steel column 15 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 fllTI.),

- mobile phase: a mixture of 34 volumes of acetonitrile
and 66 volumes of a buffer solution prepared by adding
100 ml of 0.25 per cent w/v solution of orthophosphoric
acid to 900 ml of 0.4 per cent w/v solution of sodium
dihydrogen phosphate and adjusting the pH to 3.2,

flow rate. 1.5 ml per minute,

spectrophotometer set at 240 nm,

injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
resolution between epimer B peak and epimer A peak is not
less than 1.5, the tailing factor for epimer B peak isnot more
than 1.5, the column efficiency determined for epimer B peak
is not less than 4000 theoretical plates and the relative standard
deviation for the sum of epimer A and B peaks for replicate
injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of C2sH3406'

Storage. Store protected from light.

929



BUMETANIDE

Bumetanide

Mol. Wt. 36404

Bumetanide is 3-(aminosulphonyl)-5-(butylamino)-4
phenoxybenzoic acid

Bumetanide contains not less than 99.0 per cent and not more
than 101.0 per cent of C17HzoNzOsS, calculated on the dried
basis.

Category. Diuretic.

Description. A white crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (204.6).
Compare the spectrum with that obtained with bumetanide
RS or with the reference spectrum of bumetanide.

Tests

Appearance ofsolution. A 0.5 per cent w/v solution in 0.6 per
cent w/v solution ofpotassium hydroxide is clear (204.1) and
colourless (204.1).

Related substances. Determine by liquid chromatography
(2.4.14).

IP 2010

solution of potassium hydroxide. Add tetrahexyl
ammonium bromide to this mixture to obtain a 0.22 per
cent w/v solution,

- flow rate. 1 inl per minute,
- spectrophotometer set at 254 nm,
- injection volume. 1O!Jl.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to bumetanide impurity A
and bumetanide impurity B is not less than 2.0. The relative
retention time with reference to bumetanide for bumetanide
impurity B is about 004, for bumetanide impurity Ais about 0.6,
for 3-[[(2RS)-2-ethylhexyl]amino]-4-phenoxy-5-sulphamoyl
benzoic acid (bumetanide impurity D) is about 2.5 and for
butyl 3-(butylamino)-4-phenoxy-5-sulphamoylbenzoate
(bumetanide impurity C) is about 404.

Inject reference solution (a) and the test solution. Run the
chromatogram 5 times the retention time of the principal peak.
In the chromatogram obtained with the test solution the area
of secondary peak corresponding to bumetanide impurity A,
B, C and D is not more than the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.1 per
cent). The area of any other secondary peak is not more than
the area of the principal peak in the chromatogram obtained
with reference solution (a) (0.1 per cent) and the sum of the
areas of all secondary peaks is not more than twice the area of
the principal peak in the chromatogram obtained with reference
soilltion(a) (0.2 percent). Igrloreanypeak wltlianarealess
than 0.5 times the area ofthe principalpeakin the chromatogram
obtained with reference solution (a) (0.05 per cent).

SUlphated-ash- (2.3-.18). Nbnn:Ore than-O;lper cent.- _..

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105° for 4 hours.

Bumetanide Injection

1 inl of 0.1 M sodium hydroxide is equivalent to 0.03644 g of
CI7HzoNzOsS.

Bumetanicle Injection is a sterile solution of Bumetanide in
Water for Injections.

The injection complies with the requirements stated under
Parenteral· Preparations-and with the following
requirements.

Test solution. Dissolve 50 mg of the substance under Assay. Weigh accurately about 0.3 g and dissolve in 50 inlof
examination in 25.0 inlofthe mobile phase. ethanol (95 per cent). Add 0.1 inl of phenol red solution and

titrate with 0.1 M sodium hydroxide until a violet-red colour is
Reference-solution-(-a1-;-f)ilute----h01.nl~oHhe-test-,-solution-t0_OOtainoo:-Carry outa15laii.Ktitfafi"'on".-----------
100.0 inl with the mobile phase. Further dilute 1.0 inl of this
solution to 10.0 inl with the mobile phase.

Reference solution (b). Dissolve 2 mg each .of 3-nitro-4
phenoxy-5-sulphamoylbenzoic acid (bumetanide impurity Storage. Store protected from light.
A RS) and 3-amino-4-phenoxy-5-sulphamoylbenzoic acid
(bumetanide impurity B RS) in 10.0 inl of the mobile phase.
Dilute 1.0 inl of this solution to 100.0 inl with the mobile phase.

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

encapped octylsilane bonded to porous silica (3.5 !J11l),
- mobile phase: a mixture of 70 volumes of methanol, 25

volumes of water and 5 volumes of a 2.72 per cent w/v
solution of potassium dihydrogen phosphate,
previously adjusted to pH 7.0 with 28 per cent w/v
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Bumetanide Injection contains not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
bumetanide, C17H2oN"205S.

Usual strength. 0.25 mg per ml.

Identification

A. Shake a quantity of the injection containing 10 mg of
Bumetanide with 20 ml of ether, filter the ether layer through
anhydrous sodium sulphate and evaporate. The residue
complies with the following tests. Determine by infrared
absorption spectrophotometry (2.4.6). Compare the spectrum
with that obtained with bumetanide RS or with the reference
spectrum of bumetanide.

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

Tests

pH (2.4.24). 6.0 to 7.8.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 2.5 volumes of methanol, 10
volumes of glacial acetic acid, 10 volumes of cyclohexane
and 80 volumes of chloroform.

Test solution (a). To a quantity of the injection containing 5.0
mg of Bumetanide, adjust the pH to 12 with 0.1 M sodium
hydroxide and extract with two 20 rnl quantities of ether.
Discard the ether, adjust the pH to 4 using 1 M acetic acid,
extract with two further 20 rnl quantities of ether, dry the ether
by filtering through qrzhydrous sodium sulphate, wash the
filter with 5 ml of ether and evaporate the combined filtrate
and washings to dryness. Dissolve the residue in 5 rnl of
methanol and centrifuge. Evaporate the supernatant liquid to
dryness using a rotary evaporator and dissolve the residue in
0.5 rnl ofmethanol.

Test solution (b). Dilute 1 rnl of test solution (a) to 10 ml with
methanol. Dilute 1 rnl of this solution to 30 ml with methanol.

Test solution (c). Dilute 1 rnl of test solution (b) to 3 rnl with
methanol.

Reference solution. A 0.005 per cent w/v solution of3-amino
4-phenoxy-5-sulphamoylbenzoic acid RS (bumetanide
impurity A RS) in methanol.

Apply to the plate 25 III of each solution. Allow the mobile
phase to rise 15 cm. Dry the plate in a current of warm air and
examine in ultraviolet light at 365 llill. Any secondary spot in
the chromatogram obtained with test solution (a)
corresponding to 3-amino-4-phenoxy-5-sulphamoylbenzoic
acid is not more intense than the spot in the chromatogram
obtained with the reference solution (0.5 per cent), any other

BUMETANIDE ORAL SOLUTION

secondary spot is not more intense than the spot in the
chromatogram obtained with test solution (b) (0.3 per cent)
and not more than two other such spots are more intense
than the spot in the chromatogram obtained with test solution
(c) (0.1 percent).

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 2 volumes of glacial acetic acid, 5 volumes
of tetrahydrofuran and 45 volumes of methanol.

Test solution. Dilute a quantity of the injection containing 2.5
mg ofBumetanide to 25.0 ml with the solvent mixture.

Reference solution (a). A 0.025 per cent w/v solution of
bumetanide RS in the solvent mixture. Dilute 10.0 ml of the
solution to 25.0 ml with water.

Reference solution (b). A 0.0125 per cent w/v solution of 3
amino-4-phenoxy-5-sulphamoylbenzoic acid RS in reference
solution (a).

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with

octadecylsilane bonded to porous silica (10 !JII1) (such
as Bondapak ODS),

- mobile phase: a mixture of 2 volumes of glacial acetic
acid, 5 volumes of tetrahydrofuran, 45 volumes ofwater
and 50 volumes of methanol,

- flow rate. 1 rnl per minute,
- spectrophotometer set at 254 llill,

- injection volume. 20 Ill.
Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to bumetanide and 3-amino
4-phenoxy-5-sulphamoylbenzoic acid is not less than 15.

Inject reference solution (a) and the test solution.

Calculate the content of C17H2oN"205S in the injection.

Bumetanide Oral Solution
Bumetanide Oral Solution is a solution of Bumetanide in a
suitable flavoured vehicle.

The oral solution complies with the requirements stated under
Oral Liquids and with the following requirements.

Bumetanide Oral Solution contains not less than 95.0 per cent
and not more than 105.0 per cent of the stated amount of
bumetanide, C17H2oN205S.

Usual strength. 0.25 mg per rnl.

Identification

A. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference soh.ltion (a).

931



BUMETANIDE ORAL SOLUTION

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained withreference solution (a).

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 2.5 volumes of me(hanol, 10
volumes of glacial acetic acid, 10 volumes of cyclohexane
and 80 volumes of chlorofonn.

Test solution (a). Mix a quantity of the oral solution containing
2 mg of Bumetanide with 10 ml of water and 0.6 ml of 1 M
hydrochloric acid, add 5 ml of ethyl acetate, shake for 15
minutes, centrifuge and decant the ethyl acetate. Add a further
5 ml of ethyl acetate to the residue, shake for 15 minutes,
centrifuge and decant the ethyl acetate. Evaporate the
combined ethyl acetate extracts to dryness and dissolve the
residue in 0.5 ml of methanol.

Test solution (b). Dilute 1.0 ml oftest solution (a) to 10.0 ml
with methanol.

Test solution (c). Dilute 1.0 ml of test solution (b) to 10.0 ml
with methanol. Dilute 1 ml of this solution to 3 ml with
methanol.

Test solution (d). Dilute 1.0 ml of test solution (c) to 100.0 ml
with methanol.

Reference solution (a). A 0.04 per cent w/v solution of
bumetanide RS in methanol.

Reference solution (b). A 0.002 per cent w/v solution of 3
amino-4-phenoxy-5-sulphamoylbenzoic acid RS in methanol.

Apply to the plate 251-'1 of each solution. After development,
dry the plate in air and examine in ultraviolet light at
365 nm. Any secondary spot in the chromatogram obtained
with test solution (a) corresponding to 3-amino-4-phenoxy-5-

_____sulphamoyl-benzoic acid is not more intense than ,the spot in
the chromatogram obtained with test solution (c) (0.5 per cent),'
any other secondary spot is not more intense than the spot in
the chromatogram obtained with reference solution (b) (0.3
per cent) and not more than two other such spots are more
intense than the spot in the chromatogram obtained with test
solution (d) (0.1 per cent).

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 2 volumes of glacial acetic acid,S volumes
of tetrahydrofuran and 45 volumes of methanol.

Test solution. Mix a quantity of the oral solution containing
2.5 mg ofBumetanide with 12.5 ml ofwater and 0.8 ml of1M
hydrochloric acid, add 10 ml of ethyl acetate, shake for 15
minutes,centrifuge and decant the ethyl acetate. Repeat the
extraction procedure twice using a further two 10 ml quantities

IP2010

of ethyl acetate and beginning at the words 'add 10 ml of ... '.
Evaporate .the combined ethyl acetate extracts to dryness,
dissolve the residue in 10 ml of the solvent mixture and dilute
to 20 ml with water.

Reference solution (a). A 0.025 per cent w/v solution of
bumetanide RS in the solvent mixture. Dilute 5 ml of the
solution to 10.0 ml with water.

Reference solution (b). A 0.0125 per cent w/v solution of 3
amino-4-phenoxy-5-sulphamoyl-benzoic acid RS in reference

, solution (a).

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with

octadecylsilane bonded to porous silica (10 /lffi) (such
as ~ondapak ODS),

- mobile phase: a mixture of 2 volumes of glacial acetic
acid,S volumes of tetrahydrofuran,45 volumes ofwater
and 50 volumes of methanol,

- flow rate. 1ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 Ill.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to bumetanide and 3-amino
4-phenoxy-5-sulphamoylbenzoic acid is not less than 15.

Inject reference solution (a) and the test solution.

Calculate the content of C17H2oN20sSin-oral solution,-

Determine the weight per ml of the oral solution (2.4.29) and
calculate the content of C17H20N20SS, weight in volume.

Bumetanide Tablets
Bumetairide Tablets contains not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
bumetanide,C;7H20N2QSS.-.---------------

Usual strengtbs. 0.5 mg; 1mg; 2 mg.

Identification

A. Shake a quantity of the powdered tablets containing 50 mg
of Bumetanide with 25 ml of ether, fllter through anhydrous
sodium sulphate and evaporate the flltrate to dryness. The
residue complies with the following test.

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

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

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 2.5 volumes of methanol, 10
volumes of glacial acetic acid, 10 volumes of cyclohexane
and 80 volumes of chlorofomz.

Test solution. Dissolve 0.125 g of substance under examination
in 20 rnl of a mixture of equal volumes of acetonitrile and
methanol, shake for 20 minutes. Centrifuge for 10 minutes,
decant and reserve the supernatant liquid. Extract the residue
with 5 rnl of a mixture of equal volumes of acetonitrile and
methanol, shaking mechanically for 30 seconds, centrifuge
for 10 minutes, decant and combine the extracts. Evaporate
the combined extracts to dryness under reduced pressure,
dissolve the residue in 0.5 rnl of methanol and centrifuge for
10 minutes.

Reference solution (a). Dilute 0.3 rnl of the test solution to 100
rnl with methanol.

Reference solution (b). Dilute 0.1 rnl of the test solution to 100
rnl with methanol.

Apply to the plate 10 J1l of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 urn.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with reference solution (a) (0.3 per
cent) and not more than three such spots are more intense
than the spot in the chromatogram obtained with reference
solution (b) (0.1 per cent).

Uniformity of content. (for tablets containing 10 mg or less).
Comply with the test stated under Tablets.

Determine by liquid chromatography (2.4.14).

Test solution. Disperse 1 tablet in 10.0 rnl of the solventmixture,
shake with the aid ofultrasound for 5 minutes, dilute to 20.0 rnl
with water and filter.

Reference solution. A 0.01 per cent w/v solution of
bumetanide RS in the solvent mixture. Dilute 10.0 rnl of this
solution to 20.0 rnl with water.

Use the chromatographic system as described under Assay.

Calculate the content of C17H20N20SS in. the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 2 volumes of glacial acetic acid, 5 volumes
of tetrahydrofuran and 45 volumes of methanol.

Test solution. Dissolve 2.5 mg of the substance under
examination in 10 rnl of the solvent mixture, shake for 5 minutes
and dilute to 25.0 rnl with water.

BUPIVACAINE HYDROCHLORIDE

Reference solution (a). A 0.025 per cent w/v solution of
bumetanide RS in the solvent mixture. Dilute 10.0 rnl of the
solutionto 25.0 rnl with water.

Reference solution (b). A 0.0125 per cent w/v solution of 3
amino-4-phenoxy-5-sulphamoylbenzoic acid RS in reference
solution (a).

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with

octadecylsilane bonded to porous silica (10 !Jlll),
- mobile phase: a mixture of 2 volumes of glacial acetic

acid, 5 volumes of tetrahydrofuran, 45 volumes ofwater
and 50 volumes of methanol,

- flow rate. 1 rnl per minute,
- spectrophotometer set at 254 nm,

injection volume. 20 Ill.
Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to bumetanide and 3-amino
4-phenoxy-5-sulphamoylbenzoic acid is not less than 15.

Inject reference solution (a) and the test solution.

Calculate the content of C17H20N20SS in the tablets.

Bupivacaine Hydrochloride

ClsH2SN20,HCI,H20 Mol. Wt. 342.9

Bupivacaine Hydrochloride is (RS)-I-butyl-N-(2,6-dimethyl
phenyl)-2-piperidinecarboxarnide hydrochloride monohydrate.

Bupivacaine Hydrochloride contains not less than 98.5 per
cent and not more than 101.0 per cent of ClsH2SN20,HCI,
calculated on the dried basis.

Category. Local anaesthetic.

Dose. By infIltration anaesthesia, the equivalent of 2 mg of
anhydrous bupivacaine hydrochloride per kg ofbody weight.

Description. A white, crystalline powder or colourless crystals;
almost odourless.

Identification

Test A may be omitted if tests B, C, D and E are carried out.
Tests B, C and D may be omitted if tests A and E are carried
out.
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Snlphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). 4.5 to 6.0 per cent, determined on
1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.25 g, dissolve in a mixture of
5.0 ml of 0.01 M hydrochloric acid and 50 ml of ethanol
(95 per cent) and titrate with '0.01 M ethanolic sodium
hydroxide, determining the end-point potentiometrically
(2.4.25). Note the volume added between the inflections.

1 ml of 0.01 M ethanolic sodium hydroxide is equivalent to
Q.()3~4~g ()f CJ8_I:Iz~~z(),HCI.

Storage. Store protected from light.

2,6-Dimethylaniline. To 2.0 ml of a 5.0 per cent w/v solution
in methanol (solution A) add 1 ml of a freshly prepared 1 per
cent w/v solution of 4-dimethylaminobenzaldehyde in
methanol and 2 ml of glacial acetic acid and allow to stand
for 10 minutes. Any yellow colourproduced is not more intense
than that obtained with a solution prepared at the same time
and in the same manner using 2 ml of a 0.0005 per cent w/v
solution of 2,6-dimethylaniline in methanol in place of
solution A (100 ppm).

Heavy metals (2.3.13). A 10.0per cent w/v solution in a mixture
of 85 volumes of methanol and 15 volumes ofwater complies
with the limit test for heavy metals Method D (10 ppm).Prepare
the standard using lead standardsolution (1 ppm Pb) obtained
by diluting lead standard solution (20 ppm Pb) with a mixture
of 85 volumes of methanol and 15 volumes of water.

Acidity or alkalinity. To 10 ml ofa 2.0 per cent w/v solution in
carbon dioxide-free water add 0;2 ml of 0;01 M sodium
hydroxide; the pH is not less than 4.7. Add 0.4 ml of 0.01 M
hydrochloric acid; the pH is not more than 4.7 (2.4.24).

Appearance ofsolntion. A 2.0 per cent w/v solution in carbon
dioxide-free water is clear (2.4.1), and colourless (2.4.1).

Related snbstances. Determine by thin-layer chromatography Bupivacaine Injection
(2.4.17), coating the plate with silica gel G. Bupivacaine Hydrochloride Injection

Mobile phase. A mixture of 100 volumes of methanol and Bupivacaine Injection is a sterile solution of Bupivacaine
0.1 volume of strong ammonia solution. Hydrochloride in Water for Injection.

Testsvlutton-(-aj:-:E>issolve-S:0-g-0f-the-substance-under~upIvacame IriJection confams noness ilian 92:-5 per cent----
examination in 100ml ofmethanol. and not more than 107.5 per cent of the stated amount of

Test solution (b). Dilute 10 ml of test solution (a) to 100 ml anhydrous bupivacaine hydrochloride, CJ8Hz8NzO,HCl.

with methanol. Usual strengths. The equivalent of 25, 50 and 75 mg of

Reference solution (a). Dilute 5 ml of test solution (b) to anhydrous bupivacaine hydrochloride in 10 ml.
100 ml with methanol.

A. Deterniine by infrared absorption spectrphotometry (2.4.6).
Compare the spectrum with that obtained with bupivacaine
hydrochloride RS or with the reference spectrum of
bupivacaine hydrochloride.

B. When examined in therange230 nm to 360 nm(2.4.7), a
0.05 per cent w/v solution in 0.01 M hydrochloric acid shows
two absorption maxima at about 263 nm and 271 nm;
absorbance at about 263 nm, about 0.70 and at about 271 nm,
about 0.57.

C. Dissolve 0.1 g in 10 ml of water, add 2 ml of 2 M sodium
hydroxide and shake with two quantities, each of 15 ml, of
ether. Dry the combined ether extracts over anhydrous sodium
sulphate, ftlter, evaporate the ether, recrystallise the residue
from ethanol (90 per cent) and dry the residue at a pressure
of 1.5 to 2.5 kPa. The melting range (2.4.21) of the residue is
between 105° and 108° (2.4.21).

D. In the test for Related substances, the principal spot in
the chromatogram obtained with test solution (b) corresponds
to that in the chromatogram obtained with reference
solution (b).

E. A 10 per cent w/v solution gives reaction A of chlorides
(2.3.1).

Tests

Reference solution (b). A 0.5 per cent w/v solution of
bupivacaine hydrochloride RS in methanol.

Apply to the plate 10 IJl of each solution. After development,
dry the plate in air and spray with dilute potassium
iodobismuthate solution. Any secondary spot in the
chromatogram obtained with test solution (a) is not more
intense than the spot in the chromatogram obtained with
reference solution (a).

Identification

A. To a volume containing 25 mg of anhymous bupivacaine
hydrochloride add 2 ml of strong ammonia solution, shake
and ftlter. Wash the precipitate with water and dry at 60° at a
pressure of 2 kPa for 16 hours. The residue complies with the
following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with bupivacaine

934



IP 2010

hydrochloride RS treated in the same manner or with the
reference spectrum of bupivacaine.

B. To a volume containing 50 mg of anhydrous bupivacaine
hydrochloride add 15 ml ofpicric acid solution; the precipitate,
after rapid washing with a small quantity ofwater followed by
successive quantities, each of 2 ml, of methanol and ether
melts at about 1940 (2.4.21).

C. To a volume containing 50 mg of anhydrous bupivacaine
hydrochloride add 2 ml of a 10 per cent w/v solution of
disodium hydrogen phosphate and sufficient iodine solution
to produce a distinct brown colour. Remove the excess iodine
by adding 0.1 M sodium thiosulphate; no pink colour is
produced.

Tests

pH (2.4.24). 4.0 to 6.5.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 100 volumes of methanol and
0.1 volume of strong ammonia solution.

Test solution. Evaporate almost to dryness a volume
containing 0.1 g of anhydrous bupivacaine hydrochloride
using a rotary evaporator, add sufficient methanol to the
residue to produce 2 ml, mix well, centrifuge and use the
supernatant liq~d

Reference solution. Dilute 1 volume of the test solution to
100 volumes with methanol.

Apply to the plate 10 III of each solution. Mter development,
dry the plate in air and spray with dilute potassium
iodobismuthate solution. Any secondary spot in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with the
reference solution.

2,6.Dimethylaniline. To a volume containing 25 mg of
anhydrous bupivacaine hydrochloride add water, ifnecessary,
to produce 10 ml and sufficient 2 M sodium hydroxide to
make the solution just alkaline. Extract with three quantities,
each of 5 ml, of chloroform. Dry the combined extracts over
anhydrous sodium sulphate, fllter, wash the fllter with 5 ml of
chloroform and evaporate the flltrate to dryness using a rotary
evaporator. Dissolve the residue in 2 ml ofmethanol. Add 1 ml
of a freshly prepared 1 per cent w/v solution of
4-dimethylaminobenzaldehyde in methanol and 2 ml of
glacial acetic acid and allow to stand for 10 minutes. Any
yellow colour produced is not more intense than that obtained
with a solution prepared at the same time and in the same
manner using 2 ml of a 0.0005 per cent w/v solution of 2,6
dimethylaniline in methanol in place of the injection under
examination.

BUPRENORPHINE HYDROCHLORIDE

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. To an accurately measured volume containing about
0.5 g of anhydrous bupivacaine hydrochloride add 5 ml of
water and 2 ml of 1 M sodium hydroxide and extract with
three quantities, each of 15 ml, of chloroform. Combine the
chloroform extracts, wash with two quantities, each of5 ml, of
water, extract the aqueous solutions with 5 ml of chloroform
and evaporate the combined chloroform extracts to dryness
on a water-bath. Add two successive quantities, each of 5 ml,
of acetone and evaporate. Dissolve the residue in 50 ml of
anhydrous glacial acetic acid. Add 15 ml ofmercuric acetate
solution. Titrate with 0.1 M perchloric acid, using crystal
violet solution as indicator. Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03249 g of
ClsH2SN20,HO.

Storage. Store in single dose or multiple dose containers,
preferably of Type 1 glass.

Labelling. The label states the strength in terms of the
equivalent amount of anhydrous bupivacaine hydrochloride
in a suitable dose-volume.

Buprenorphine HydrocWoride

, Hel

~9RI1N04,HCI Mol. Wt. 504.1

Buprenorphine Hydrochloride is (6R,7R,14S)-17
cyclopropylmethyl-7,8-dihydro-7-[(lS)-1-hydroxy-1,2,2
trimethylpropyl]-6-0-methyl-6,14-ethano-17-normorphine
hydrochloride.

Buprenorphine Hydrochloride contains not less than 97.0 per
cent and not more than 102.0 per cent of C29~lN04,HCl,
calculated on the dried basis.

Category. Narcotic analgesic.

Dose. By intramuscular or slow intravenous injection, the
equivalent of 300 to 600 /lg of buprenorphine every 6 to
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Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel HF254.

Mobile phase. A mixture of85 volumes of toluene, 15 volumes
of methanol and 0.5 volume of strong ammonia solution.

Inject the test solution, reference solution (a) and (b). Run the
chromatogram 2.5 times the retention time of the principal
p~ak. In the chromatogram obtained with th~ t~st solution,
the m,ea of any secpndary peak is not more than, the area of
the prirJ.ciPal Pt::a1cirl the,clII:o.l11at()gJ;CllI}'o.btaiJle4yvithJ:ef~rync~
s<;>lution (b) (0.25 per cent) and the sum of areas of all
secondary peaks is not more than the area 'of the principal
peak in the chromatogram obtained with reference solution
(c) (0.65 per cent). Ignore any secondary peak with an area
less than the area of the principal peak in the chromatogram
obtained with reference solution (d).

Heavy metals (2.3.13). Moisten the residue obtained in the
test for Sulphated ash with a few drops of hydrochloric acid
and evaporate almost to dryness on a water-bath. Dissolve
the residue in 10 ml of water by warming, cool, transfer to a
test-tube with the aid of 10 ml of water and add 2 ml of dilute
acetic acid. The solution complies with the limit test for heavy
metals, MethodA (20 ppm). Prepare the standard using5 ml of
read standard solution(2 ppm Pb).

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

Loss on drying (2.4.19). Not more than 1.0per cent, determined
on 0.5 g by drying in an oven at 105° for 4 hours.

Assay. Weigh accurately about 0.5 g, dissolve in 60 ml of
anhydrous glacial acetic acid, add 10 ml of mercuric acetate
solution. Titrate with 0.1 M perchloric acid, using 0.1 ml of
crystal violet solutionas indicator to a green end-point. Carry
out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.05041 g of
C29HnN04,HCl.

Buprenorphine Injection
Buprenorphine Hydrochloride Injection

.~ -c-"

Buprenorphine Injection is a sterile solution ofBuprenorphine
Hydrochloride in Water for Injection.

Buprenorphine Injection contains not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
buprenorphine, C29H nN04•

Usual strength. The equivalent of 300 /lg of buprenorphine
perni!o

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with buprenorphine
hydrochloride RS.

B. When examined in the range 230 om to 360 om (2.4.7), a
0.01 per cent w/v solution in 0.01 M hydrochloric acid shows
an absorption maximum at about 286om; absorbance at about
286 om, about 0.33.

C. Dissolve about 5 mg in 5 ml of hot water, add 2 ml ofdilute
hydrochloric acid and 2 ml of a 2 per cent w/v solution of
sodium nitrite and allow to stand for 10 minutes; a yellow
colour is produced.

D. Dissolve 10 mg in 10 ml of hot water; add 2 rn1 of dilute
nitric acid, shake and add 1 ml of silver nitrate solution; a
white precipitate is produced.

8 hours; sublingually, the equivalent of upto 400 /lg of
buprenorphine every 6 to 8 hours. (108 /lg of buprenorphine
hydrochloride is approximately equivalentto 100 /lg of
buprenorphine) "

Description. Awhite to off-white, crystalline powder; ,

Identification

Related substances. Determine by liquid chromatography
(2.4.14).

Tests

Test solution. Dissolve 25 mg of the substance under
examination in 10.0 ml of the mobile phase.

Reference solution (a). Dissolve 5 mg ofthe substance under
examination in 2 ml of methanol, add 0.25 ml of 2 M
hydrochloric acid.

Reference solution (b). Dilute 0.5 ml of the test solution to
200.0 ml with the mobile phase.

Reference solution (c). Dilute 0.65ml of the test solution to
____...Ll00+0.mLwith.the.mobile.phase

Reference solution (d). Dilute 4.0 ml of the reference solution
(b) 10.0 ml with the mobile phase.

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

octadecy1silane bonded to porous silica (5/lID),
- column temperature 40",

mobile phase: a mixture of 10 volumes of 1per cent w/ v
solution of ammonium acetate and 60 volumes of
methanol,

- flow rate. 1 ml per minute,
- spectrophotometer set at 288 om,
- injection volume. 20 Ill.

Inject reference solution (a). The relative retention time for
first peak with reference to buprenorphine is about 0.93.
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Test solution. Transfer a volume of the injection containjng
1.5 mg ofBuprenorphine Hydrochloride toa 125..ml separator,
add 0.5 ml ofdilute ammonia solution, shake and extract with
three quantities, each of 10 ml, of chlorofonn, washing each
chloroform extract with the same 10 ml of water and discard
the water. Evaporate the combined chloroform extracts to
dryness on a water-bath and dissolve theresidue in 1.5 ml of
chloroform:

Reference solution. Dissolve 1.5 mg of buprenorphine
hydrochloride RS in 5 ml of0.01 M hydrochloric acid, transfer
the solution to a 125-ml separator and repeat the above
procedure beginning at the words "add 0.5 ml of dilute
ammonia solution.....".

Apply to the plate 10 f.Il of each solution. After development,
dry the plate in a current of air and examine in ultraviolet light
at 254 nm or expose to iodine vapours. The principal spot in
the chromatogram obtained with the test solution corresponds
to that in the chromatogram obtained with the reference
solution.

B. To a volume containing about 5 mg of Buprenorphine
Hydrochloride in a l25-ml separator, add 1 ml of dilute
ammonia solution and shake with three quantities, each of
10 ml, of chloroform. Wash each chloroform extract with the
same 10 ml of water and discard the washings. Evaporate the
combined chloroform extracts to dryness on a water-bath and
dissolve the residue in 50 ml of 0.1 M hydrochloric acid.
When examined in the range 230 to 360 nm (2.4.7) the resulting
solution shows an absorption maximum only at about 286 nm.

Tests

pH (2.4.24).3.5 to 6.5.

Other tests. Complies with the tests stated underParenteral
Preparations (Injections).

Assay. Measure accurately a volume containing 1.5 mg of
buprenorphine and transfer to a 25-ml volumetric flask. Add
1 ml of1 M hydrochloric acid, 2 ml ofa2 per cent w/v solution
of sodium nitrite and shake well. Stopper the flask and allow
to stand for 15 minutes. Dilute the solution to volume with
dilute ammonia solution and measure the absorbance of 1;he
resulting solution at the maximum at about 460 nm (2.4.7),
using as the blank a solution prepared in the same manner by
treating 5 ml of water instead of the preparation under
examination.

Calculate the content of C29H41N04 from the absorbance
obtained by repeating the procedure with 5 ml of a solution
containing buprenorphine hydrochloride RS equivalent to
0.03 per cent w/v ofbuprenorphine.

Labelling. The label states the strength in terms of the
equivalent amount ofbuprenorphine in a suitable dose-volume.

BUPRENORPHINE TABLETS

Buprenorphine Tablets
Buprenorphine Hydrochloride Tablets

Buprenorphine Tablets contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
buprenorphine, C29~IN04.]

Usual strengths. The equivalent of 200 f.Ig and 400 f.Ig of
buprenorphine .

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel HF254.

Mobile phase. A mixture of 85 volumes of toluene, 15 volumes
of methanol and 0.5 volume of strong ammonia solution.

Test solution. Extract a quantity of the powdered tablets
containing 1 mg of Buprenorphine Hydrochloride with three
quantities, each of 10 ml, of methanol, filtering each extract
through a sintered-glass filter (porosity No.4). Evaporate the
filtrate to dryness and dissolve the residue in 1 ml ofmethanol.

Reference solution. Dissolve 1 mg of buprenorphine
hydrochloride RS in 1 ml of methanol.

Apply to the plate 10 f.Il of each solution. After development,
dry the plate in a current of air and examine in ultraviolet light
at 254 nm or expose to iodinevapours. The principal spot in
the chromatogram obtained with the test solution corresponds
to that in the chromatogram obtained with the reference
solution.

B. Shake vigorously a quantity of the powdered tablets
containing 2 mg of Buprenorphine Hydrochloride with 20 ml
ofhot water, filter and cool. The filtrate, when examined in the
range 230 nm to 360 nm (2.4.7), shows an absorption maximum
at about 286 nm; absorbance at about 286 nm, about 0.33.

Tests

Disintegration. The requirement of Disintegration does not
apply.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 200 mcg of
buprenorphine and transfer to a 125-ml separator. Add 10 ml
of hot water, shake, add 1 ml of a 10 per cent w/v solution of
sodium bicarbonate and shake well. Add 3 ml of a 10 per cent
v/v solution of acetic acid, shake, add 3 ml of a 0.2 per cent
w/v solution of metanil yellow and again shake well. Shake
with 100 ml of chlorofann for about 5 minutes and allow the
two layers to separate over a period of45 minutes. Collect the
chloroform layer into another 250-ml separator and extract the
chloroform layer with 50.0 ml of 1 M hydrochloric acid.
Discard the chloroform layer, centrifuge the red acid layer and
measure the absorbance at the maximum at about 530 nm (2.4.7),
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Mol. Wt. 422.0

Buspirone HydrocWoride

Buspirone Hydrochloride is 8-[4-[4-(pyrimidin-2-yl) piperazin
1-yl]butyl]-8-azaspiro[4.5]decane-7,9-dione hydrochloride.

Buspirone Hydrochloride contains not less than 99.0 per cent
andnot more than 101,0 per cent ofCZIH31N50z,HCl, calculated
on the dried basis.

Mobile phase B
(per cent v/v)

10
10
58

58
100
o
o
10

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

octadecylsilane bonded to porous silica (5 Ilffi),
- column temperature 40°,

mobile pbase: A. 95 volumes of a solution containing
0.68 percent w/v of potassium dihydrogen phosphate
and 0.093 per cent w/v of sodium hexanesulphonate
monohydrate, previously adjusted to pH 3.4 with
orthophosphoric acid and 5 volumes of acetonitrile,

B. 25 volumes of a solution containing
0.34 per cent w/v of potassium dihydrogen phosphate
and 0.352 per cent w/v of sodium hexanesulphonate
monohydrate, previously adjusted to pH 2.2 with
orthophosphoric acid and 75 volumes of acetonitrile,

- flow rate. 1 ml per minute,
- a linear gradient programme using the conditions given

below,
spectrophotometer set at 240 DID and at 210 nm,

- injection volume. 20 ~.

Time Mobile phase A
(in min.) (per cent v/v)

o 90
6 90
34 42
45 42

55 0
56 100
IX) 100

61 90

Inject reference solution (b). The test is not valid unless the
peak-to-valley ratio at 240 nm is not less than 5.0, where Hp =
height above the baseline of the peak due to impurity A and
H v =height above the baseline of the lowest point of the
curve separating this peak from the peak due to buspirone.

Inject the test solution and reference solution (a) and set the
spectrophotometer at 240 DID. In the chromatogram obtained
Willi llietest solUtiOh, me area of any secondary peak o6tamed---
is not more than 3 times the area obtained with reference
solution (a) (0.3 per cent). The sum of the areas of all the
secondary peaks is not more than 5 times the area obtained
with reference solution (a) (0.5 per cent ). Ignore any peak
with an area less than 0.5 times the area of the principal peak in
the chromatogram obtained with reference solution (a) (0.05
percent).

Inject the test solution and reference solution (a) and set the
spectrophotometer at 210 DID. In the chromatogram obtained
with the test solution, the area of any secondary peak obtained
is not more than 3 times the area obtained with reference
solution (a) (0.3 per cent). The sum of the areas of all the
secondary peaks is not more than 5 times the area obtained
with reference solution (a) (0.5 per cent). Ignore any peakwith

,Hel

Related snbstances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 25 mg of the substance under
examination in 25.0 ml ofmobile phase A.

Reference solution (a). Dilute 1.0 ml of the test solution to
100.0 ml with mobile phase A. Dilute 1.0 ml of this solution to
1O.0ml with mobile phaseA.

Reference solution (b). A 0.05 per cent w/v solution of 2,2'
(piperazine-I, 4-diyl) dipyrimidine RS (buspirone impurity
A RS) in the test solution.

using I M hydrochloric acid as the blank. Calculate. the
content of CZ9H41N04 from the absorbance obtained by
repeating the procedure with 10.0 ml of a solution containing
buprenorphine hydrochloride RS equivalent to 0.002 per cent
wtv .~olution()f buprenorphine beginning at thewords.
"transfer to a 125-ml separator...." .

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

Category. Anxiolytic.

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with buspirone
hydrochloride RS. If the spectra obtained show differences,
dissolve the substance under examination and the reference

-- substance_separatelyjlune.thanQZ, evaporate to dryness on a
water-bath and record new spectra using the residues.

B. Gives reaction A ofchlorides (2.3.1).

Tests
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an area less than 0.5 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.05 per
cent).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Notmore than 0.5 percent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.15 g, dissolve in 10 ml of
glacial acetic acid and add 50 ml of acetic anhydride. Titrate
with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.021 g of
CZIH3ZClNjOZ'

Storage. Store protected from light.

Buspirone Tablets
Buspirone Hydrochloride Tablets

Buspirone Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of buspirone,
CzIH31NjOz.

Usual strengths. 5 mg; 10 mg.

Identification

A. Extract a quantity of the powdered tablets containing 50
mg ofbuspirone with 50 ml of chloroform, filter and evaporate .
to dryness. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with buspirone
hydrochloride RS or with the reference spectrum ofbuspirone
hydrochloride.

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

Tests
Dissolution (2.5.2).

Apparatus No.1
Medium. 0.01 M hydrochloric acid.

Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure
the absorbance of the filtered solution, suitably diluted with
the medium if necessary, at the maximum at about 235 nm
(2.4.7). Calculate the content of CilH31NjOz in the medium
from the absorbance obtained from a solution of known
concentration of buspirone hydrochloride RS in the same
medium.

BUSULPHAN

Uniformity of content. Comply with the test stated under
Tablets.

Determine by liquid chromatography (2.4.14), using the
chromatographic conditions and the reference solution as
described in the Assay.

Test solution. Disperse one tablet in the minimum amount of
1 M hydrochloric acid and dilute to 25.0 ml with water, and
filter.

Calculate the content of CZIH31NjOz in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity ofpowder containing 25 mg ofbuspirone, disperse
in 15 ml of 1 M hydrochloric acid and dilute to 50.0 ml with
water, filter. Dilute 10.0 ml offiltrate to 100.0 with water.

Reference solution. Dissolve 30 mg of buspirone
hydrochloride RS in 15 ml of 1 M hydrochloric acid and
dilute to 50.0 ml with water. Dilute 10.0 ml of the solution to
100.0ml with water.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with

octadecylsilane bonded to porous silica (5 !J111),
mobile phase: a mixture of65 volumes ofmethanol and
35 volumes of0.067M monobasicpotassiumphosphate
with the pH adjusted to 4.0 with orthophosphoric acid,

- flow rate. 2rnl per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 ,.u.

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

Inject the test solution and the reference solution.

Calculate the content of CZIH31NjOz in the tablets.

Storage. Store protected from moisture.

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

Busulpban

D. Not less than 80 per cent of the stated amount of CJI140 6Sz Mol. Wt. 246.3

CZIH31NjOz. Busulphan is 1,4-butanediol dimethanesulphonate.
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Busulphan contains not less than 99.0 per cent and not more
than 100.5 per cent ofC6HI40 6SZ, calculated on the dried basis.

Category. Anticancer.

Dose. 2. to 4 mg daily; maintenance dose, 0.5 to 2 mg daily.

Description. A white or almost white, crystalline powder.

Identification

TestA may be omitted iftests B, C and D are carried out. Tests
B, C and D may be omitted if test A is carried out.

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

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of equal volumes of acetone and
toluene. "

Test solution. Dissolve 1 g of the substance under examination
in 100 ml of acetone.

Reference solution. A 1 per cent w/v solution of busulphan
RS in acetone.

Apply to the plate 5 III of each solution. Mter development,
dry the plate in a currentof hot air, spray with anisaldehyde
solution and heat at 120°. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference solution.

C. Heat 0.1 g with 5 ml of 1 M sodiuin liydfoiideliIitila clear
solution is obtained and allow to cool. To 2 ml of the solution
add 0.1 ml of a 3 per cent w/v solution of potassium
permanganate; the purple colour changes to violet, then to
blue and finally to green. Filter and add 1 ml of ammoniacal
silver nitrate solution; a precipitate is produced.

-----.D__Euse_O.Lg_with-O.l,g'CoLp(Jla,ssiul12~nitrqte.."and_:'O.~5.."g.."oi:
potassium hydroxide, cool and dissolve the residue in 5 n1l of
water. Acidify with dilute hydrochloric acid and add a few
drops of barium chloride solution; a white precipitate is
produced.

Tests

Appearance of solution. Dissolve 0.25 g in 20.0 ml of
acetonitrile, dilute to 25 ml with water and examine
immediately. The solution is clear (2.4.1), and not more
intensely coloured than reference solution BS6 (2.4.1).

Acidity. Dissolve 0.2 g in 50 ml of warm ethanol previously
neutralised to methyl red solution and titrate with 0.1 M sodium
hydroxide using methyl red solution as indicator; not more
than 0.05 ml of 0.1 M sodium hydroxide is required.
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Sulphatec:l ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 2.0 per cent, determined
on 1.0 g by drying in an oven over phosphorus pentoxide at
600 at a pressure of 1.5 to 2.5 kPa.

Assay. Weigh accuratelyab()lltO.2.5 gaiicl. shikewiili.soITifof
water. Boil under a reflux condenser for 30 minutes and, if
necessary, restore the initial volume with water. Allow to cool
and titrate with 0.1 M sodium hydroxide, using 0.3 ml of dilute
phenolphthalein solution as indicator, until a pink colour is
produced.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.01232 g of
C6H1406SZ'

Storage. Store protected from light.

Busulphan Tablets

Busulphan Tablets contain not less than 90.0 per cent and not
more than 115.0 per cent of the stated amount of busulphan,
C6H1406SZ. The tablets are coated.

Usual strength. 2 mg.

Identification

A. Warm a quantity of the powdered tablets containing 10 mg
of Busulphan with 10 ml of acetone, fl1ter and evaporate the
fl1trate to dryness. Dry the residue at 60° at a pressure not
exceeding 0.7 kPa for 1 hour. The residue complies with the
following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with busulphan RS
or with the referencespectrum of busulphan.

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

Tests

Disintegration (2.5.1). Maximum time, 15 minutes.

Uniformity of content. Comply with the test stated under
Tablets.

Determine by gas chromatography (2.4.13).

Test solution. Add 1 ml of water to one tablet in a 50-ml
volumetric flask and place in an ultrasonic bath until
completely dispersed. Add 30 ml of acetone, shake for
15 minutes and dilute to 50.0 ml with acetone. Centrifuge and
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dilute a quantity of the supernatant' liquid with acetone to
produce a solution containing 0.0001 per cent w/v of
Busulphan. To 5.0 rnl of the resulting solution add 5 rnl of a
30 per cent w/v solution of sodium iodide in acetone, stopper
the flask lightly and heat in a water-bath at 50° for 90 minutes.
Cool, add 10 ml of a 0.0001 per cent w/v solution of
1,5-di-iodopentane (internal standard) in acetone, mix, add
10 rnl of water and 20.0 rnl of hexane, shake vigorously for 1
minute and allow to separate. Use the hexane layer.

Reference solution (a). Add 5 rnl of a 30 per cent w/v solution
of sodium iodide in acetone to 5.0 rnl of a 0.0001 per cent w/v
solution of busulphan RS in acetone, stopper the flask lightly
and heat in a water-bath at 50° for 90 minutes. Cool, add 10 rnl
of the internal standard solution, mix, add 10 rnl of water and
20.0 rnl of hexane, shake vigorously for 1 minute and allow to
separate. Use the hexane layer.

Reference solution (b). Prepare in the same manner as
reference solution (a) but using 10 rnl of acetone in place of
internal standard solution.

Chromatographic system

- a glass column 1.5 m x 4 mm, packed with acid-washed,
diatomaceous support (80 to 100 mesh) coated with
3 per cent w/w of phenyl methyl silicone fluid (50 per
cent phenyl),

- temperature:
column. 140°,

inlet port and detector at 240°,
- electron capture detector,

- flow rate. 30 rnl per minute of the carrier gas.

Calculate the content of C6H1406S2 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Determine by gas
chromatography (2.4.13) as given under the test for Uniformity
of content using the following test solution.

Test solution. Weigh accurately a quantity of the powdered
tablets containing about 2.5 mg of Busulphan, add 5 rnl of
water and place in an ultrasonic bath until completely
dispersed. Add 150 rnl of acetone, shake for 15 minutes and
dilute to 250.0 rnl with acetone. Centrifuge anddilllte 10.0 rnl
of the supernatant liquid to 100.0 rnl with acetone. To 5.0 rnl of
the resulting solution add 5 rnl of a 30 per cent solution of
sodium iodide in acetone, stopper the flask lightly and heat in
a water-bath at 50° for 90 minutes. Cool, add 10 rnl of the
internal standard solution, mix, add 10 rnl of water and 20.0 rnl
ofhexane, shake vigorously for 1minute and allowto separate.
Use the hexane layer.

Calculate the content of C6H1406S2 in the tablets.

Storage. Store protected from light.

BUTYLATED HYDROXYTOLUENE

Butylated Hydroxytoluene
BHT

OH

(H3CbC~C(CH3b

Y
CHs

C15H240 Mol. Wt. 220.4

Butylated Hydroxytoluene is 2,6-bis(1,1-dimethylethyl)- 4
methylphenol.

Category. Pharmaceutical aid (antioxidant).

Description. A white to yellowish white, crystalline powder.

Identification

Test A may be omitted if tests B, C, D and E are carried out.
Tests Band C may be omitted if tests A, D and E are carried
out.

A. Determine by infrared absOlption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with butylated
hydroxytoluene RS.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.005 per cent w/v solution in ethanol shows an absorption
maximum only at about 278 nm; absorbance at about 278 nm,
between 0.40 and 0.45.

C. Dissolve about 10 mg in 2 rnl of ethanol (95 per cent), add
1 rnl of a 0.1 per cent w/v solution of testosterone propionate
in ethanol (95 per cent) and 2 rnl of 2 M sodium hydroxide,
heat in a water-bath at 80° for 10 minutes and allow to cool; a
blue colour is produced.

D. Dissolve about 0.1 gin 10 rnl of ethanol (95 per cent), add
2 rnl of a 2.0 per cent w/v solution of sodium tetraborate and
a few crystals of2,6-dichloroquinone-4-chlorimide; not more
than a faint blue colour is produced (distinction from butylated
hydroxyanisole).

E. Dissolve a few crystals in 10 rnl of ethanol (95 per cent),
add 0.5 rnl of a 0.2 per cent w/v solution of potassium
ferricyanide and 0.5 rnl of a 0.2 per cent per cent w/v solution
offerrie ammonium sulphate in 0.5 M sulphuric acid; a green
to blue colour is produced. .~: .

Tests

Freezing point (2.4.11).69° to 70°.

Appearance of solution. A 10.0 per cent w/v solution in
methanol is clear (2.4.1), and not more intensely coloured
than reference solution YS5 or BYS5 (2.4.1).
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Relatedsubstances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. Dichloromethane.

Test solution. Dissolve2g of the substance under examination
in 100 ml ofmethanol.

Reference solution. Dilute I ml of the test solution to 200 ml
with methanol.

Apply to the plate 10 ,.u of each solution. After development,
dry the plate in air and spray with a freshly prepared mixture
of 70 volumes of water, 20 volumes of a 10.5 per cent w/v
solution of ferric chloride and 10 volumes of potassium
ferricyanide solution. Any secondary spot in the
chromatogram obtained with ·the test solution is not more
intense than the spot in the chromatogram obtained with the
reference solution.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Butylparaben

Butyl Hydroxybenzoate

CllH140 3 Mol. Wt. 194.2

Butylparaben is n-butyl p-hydroxybenzoate.

Butylparaben contains not less than 98.0 per cent and not
more than 102.0percentofCllH140 3•

Category. Pharmaceutical aid.

Description. A white or almost white, crystalline powder or
colourless crystals.

Identification

Test A may be omitted iftests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

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

IP 2010

B. In the test for Related substances, the principal spot
in the chromatogram obtained with test solution (b)
corresponds to that in the chromatogram obtained with
reference solution (b).

C. To about 10 mg in a test-tube, add 1 ml of sodium
carbonate solution, boil for 30 second and cool (solution
A). To a further 10 mg in a similar test-tube add 1 ml of
sodium carbonate solution; the substance partly dissolves
(solution B). Add at the same time to solution A and
solution B, add 5 ml of aminopyrazolone solution and
1 ml of potassium ferricyanide solution. Solution B is
yellow to orange-brown. Solution A is orange to red, the
color being clearly more intense than any similar color
which may be obtained with solution B.

Tests

Appearance of solution. A 10.0 w/v solution in ethanol (95
per cent) is clear (2.4.1) and not more intensely colored than
reference solution BYS7 (2.4.1).

Acidity. To 2 ml of solution A, add 3 ml of ethanol (95 per
cent), 5 ml of carbon dioxide-free water and 0.1 ml <;>f
bromocresol green solution. Not more than 0.1 ml of 0.1 M
sodium hydroxide is required to change the colour of the
indicator to blue.

Related substances. Determine by thin-layer chromatography
(2.4.17). Coating the plate with silica gel GF254.

Mobile phase. A mixture of 1 volume ofglacial acetic acid, 30
volumes of waierand70 vollimesof inidhiln()!:··

Test solution (a). Dissolve 0.1 g of the substance under
examination in 10 ml of acetone.

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml with
acetone.

Reference solution (a). Dilute 0.5 ml of test solution (a) to 100
ml with acetone.

Reference solution (b). A 0.1 per cent w/v solution of butyl
parahydroxybenzoate RS in acetone.

Reference solution (c). Dissolve 10 mg of propyl
parahydroxybenzoate in I ml of test solution (a) and dilute to
lOml with acetone.

Apply to the plate 2 ,.u of each solution. Allow the mobile
phase to rise 15 cm. Dry the plate in air and examine in ultraviolet
light at 254 nm. Any secondary spot in the chromatogram
obtained with test solution (a) is not more intense than the
principal spot in the chromatogram obtained with reference
solution (a) (0.5'per cent). I
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Sulphated ash (2.3.18). Not more than 0.1 percent.

Assay. To 1.0 g add 20.0 rn1 of 1 M sodium hydroxide. Heat at
about 70° for 1 hour, cool rapidly in an ice bath. Titrate the
excess sodium hydroxide with 0.5 M sulphuric acid to the

BUTYLPARABEN

second point of inflexion, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 rn1 of 1 M sodium hydroxide is equivalent to 0.1942 g of
CIlH I40 3•
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CalamineLotion 955
CalamineOintment 955
Calciferol 955
Calciferol Capsules 957
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Captopril

CaptoprilTablets

Carbamazepine

Carbama.zepine Extended-releaseTablets

CarbamazepineTablets

CarbenicillinSodium

CarbenicillinSodiumInjection

Carbenoxolone Sodium

Carbenoxolone SodiumTablets

Carbidopa

Carbimazole

CarbimazoleTablets

Carbomers

CarboprostTromethamine
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Cefixime

Cefixime Oral Suspension

CefiximeTablets

Cefoperazone Sodium

Cefoperazone fujection

Cefotaxime Sodium

Cefotaxime Sodiumfujection

Cefpodoxime Proxetil
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947

MONOGRAPHS

1012

1012

1013

1014

1016

1016

1017

1018

1019

1020

1021

1022

1023

1024

1025

1026

1027

1028

1029

1030

1031

1032

1033

1034

1035

1036

1037

1039

1039

1040

1041

1041

1042

1042



MONOGRAPHS

Activated Charcoal

Chlorambucil

ChlorambucilTablets

Chloramphemcol

ChloramphenicolCapsules

ChloramphenicolEye Drops

ChloramphenicolEye Ointment

ChloramphenicolPalmitate

Chloramphenicol Oral Suspension

Chloramphenicol SodiumSuccinate

ChloramphenicolSodiumSuccinate Injection

Chlorbutol

ChlorcyclizineHydrochloride
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ChlorhexidineAcetate

Chlorhexidine Gluconate Solution
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ChloroquinePhosphate Suspension

Chloroquine Phosphate Tablets

ChloroquineSulphate Injection
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Chlorothiazide

Chlorothiazide Oral Suspension

ChlorothiazideTablets

Chloroxylenol

Chloroxylenol Solution

ChlmphenirarnineMaleate
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ChlorphenirarnineInjection

ChlorphenirarnineTablets

Chlorpromazine Hydrochloride

ChlorpromazineInjection

Chlorpromazine Tablets

Chlorpropamide

Chlorpropamid~ Tablets

Chlorthalidone

ChlorthalidoneTablets

Cholecalciferol

Chorionic Gonadotrophin

Chorionic Gonadotrophin Injection

Chymotrypsin

Ciclesonide

CiclesonideInhalation

CilastatinSodium

Cimetidine

CimetidineTablets

Cinnarizine

CinnarizineTablets

Ciprofloxacin

CiprofloxacinInjection

CirpofloxacinHydrochloride

CiprofloxacinEye Drops

CiprofloxacinTablets

Cisplatin

CisplatinInjection
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CitalopramTablets

CitricAcid

CitricAcid Monohydrate

Oarithromycin

ClarithromycinTablets
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ClindamycinCapsules

Clobazam

ClobazamCapsules

Oofazinilile

ClofazimineCapsules

OomifeneCitrate

ClomifeneTablets

ClomipramineHydrochloride

Clomipramine Capsules

Clonazepam

ClonazepamInjection

ClonazepamTablets

ClonidineHydrochloride

Clonidine Injection

ClonidineTablets

ClopidogrelBisulphate

ClopidogrelTablets

Clotrimazole

Clotrimazole Cream

ClotrimazolePessaries

OoxacillinSodium

CloxacillinCapsules

OoxacillinInjection

OoxacillinSyrup

ClozapineTablets

Codeine Phosphate

Codeine Syrup

CodeineTablets

Colchicine

Colchicine Tablets

Colchicine and ProbenecidTablets

CortisoneAcetate

Cortisone Injection
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Cortisone Tablets

Absorbent Cotton

Cresol

Cresol with Soap Solution

Croscarmellose Sodium

Crospovidone

Cyanocobalamin

CyanocobalaminInjection

CyclizineHydrochloride

CyclizineTablets

Cyclophosphamide

Cyclophosphamide Injection

CyclophosphamideTablets

Cycloserine

Cycloserine Capsules

CycloserineTablets

Cyproheptadine Hydrochloride

Cyproheptadine Syrup

CyproheptadineTablets

CyproteroneAcetate

Cyproterone Tablets

Cytarabine

Cytarabine Injection
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Caffeine

o CHa

H3C'~:JcN/)
O~~::-'''N N

I
CHa

CSHlON40 2 Mol. Wt. 194.2 (anhydrous)

CSHlON402,H20 Mol. Wt. 212.2 (monohydrate)

Caffeine is 3,7-dihydro-1 ,3,7-trimethyl-1H-purine-2,6-dione or
its monohydrate.

Caffeine contains not less than 98.5 per cent and not more
than 101.5 per centofCSHlON40 2, calculated on the dried basis.

Category. Central nervous system stimulant.

Dose. 300 to 600 mg.

Description. Silky white crystals, white glistening needles or
a white crystalline powder; odourless; sublimes readily.

Identification

Test A may be omitted iftests BandD are carried out. Tests B,
e and D may be dmitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6),
after drying the substance under examination at 100° for
1 hour. Compare the spectrum with that obtained with caffeine
RS or with the reference spectrum of caffeine.

B. To 10 mg in a porcelain dish, add 1 rnl ofhydrochloric acid
and 0.1 g ofpotassium chlorate and evaporate to dryness on
a water-bath. Expose the residue to the vapours of dilute
ammonia solution; a purple colour is produced which
disappears on addition of a solution of a fixed alkali.

C. To a saturated solution add a few drops of ttmnic acid
solution; a white precipitate is produced which is soluhle in
excess of the reagent.

D. To 5 rnl of saturated solution add 1.5 rnl of 0.05 M iodine,
the solution remains clear. Add a few drops of dilute
hydrochloric acid; a brown precipitate is formed which
dissolves on neutralisation with sodium hydroxide solution.

Tests

Appearance of solution. A 1.0 per cent w/v solution is clear
(2.4.1) and colourless (2.4.1).

Acidity or alkalinity. Dissolve 0.2 gin 10 rnl ofboiling water
and cool. Add 0.1 rnl of bromothymol blue solution. The
solution is coloured green or yellow. Titrate with 0.02 M sodium
hydroxide to a blue colour; not more than 0.1 rnl is required.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

CAFFEINE

Mobile phase. A mixture of 40 volumes of I-butanol,
30 volumes of chloroform, 10 volumes of strong ammonia
solution and 3 volumes of acetone.

Test solution. A 2.0 per cent w/v solution of the substance
under examination in a mixture of 3 volumes of chloroform
and 2 volumes of methanol.

Reference solution. A 0.01 per cent w/v solution of the
substance under examination in a mixture of 3 volumes of
chloroform and 2 volumes of methanol.

Apply to the plate 10 III of each solution. Mter development,
dry in air and examine in ultraviolet light at 254 nm. Any
secondary spot in the chromatogram obtained with the test
solution is not more intense than the spot in the chromatogram
obtained with the reference solution.

Arsenic (2.3.10). Mix 3.3 g with 3 g of anhydrous sodium
carbonate, add 10 rnl of bromine solutionand mix thoroughly.
Evaporate to dryness on a water-bath, gently ignite and dissolve
the cooled residue in 16 rnl of brominated hydrochloric acid
and 45 rnl ofwater. Remove the excess ofbromine with 2 rnl of
stannous chloride solution AsT. The resulting solution
complies with thelirnit testfor arsenic (3 ppm).

Heavy metals (2.3.13). Mix 2.0 gm with 5 rnl of 0.1 M
hydrochloric acid and 45 rnl ofwater, warm gently until solution
is complete and cool to room temperature. The solution
complies with the limit test for heavy metals, Method A
(20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than 0.5 per cent (for the
anhydrous form) and 8.5 per cent (for the monohydrate form),
determinedon 1.0 g by drying in an oven at 100° for 1 hour.

Assay. Weigh accurately about 0.18 g and dissolve with
warming in 5 rnl ofanhydrous glacial acetic acid. For Caffeine
Hydrate, use material previously dried at 100° to 105°. Cool,
add 10 rnl of acetic anhydride and 20 rnl of toluene. Titrate
with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.4.25).

1 rnl 0.1 M perchloric acid is equivalent to 0.01942 g of
CSHllN40 2.

Storage. Store protected from light and moisture.

Labelling. The label states whether it is anhydrous or
monohydrate.

Calamine
Prepared Calamine

Calamine is Zinc Oxide w.ith a small proportion offerric oxide.

Calamine contains not less than 98.0 per cent and not more
than 100.5 per cent of ZnO, calculated on the ignited basis.
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Aqueous Calamine Cream

The residue obtained in the Assay is yellow when hot and
white when cool.

water.The resulting solution complies with the lirnittest for
sulphates (0.6 per cent).

Loss on ignition (2.4.20). Not more than 2.0 per cent,
determined on 2.0 g by igniting to constant weight at a
temperature not less than 900°.

Assay. Weigh accurately aboutl.5 g and digest with 50.0 rnl of
0.5 M sulphuric acid, applying gentle heat until no further
solution occurs. Filter and wash the residue with hot water
until the last washing is neutral to litmus paper: To the
combined filtrate and washings, add 2.5 g of ammonium
chloride, cool and titrate with 1 M sodium hydroxide using
methyl orange solution as indicator.

1 rnl of0.5 M sulphuric acid is equivalent to 0.04068 g ofZnO.

Storage. Store protected from light and moisture.

Tests

Acid-insoluble substances. Not more than 1 per cent w/w,
determined by the following method. Dissolve 1.0 g in 25 rnl of
warm dilute hydrochloric acid. If any insoluble residue
remains, fIlter, wash with water, dry to constant weight at
105°, cool and weigh.

Alkaline substances. Digest 1.0 g with 20 ml of warm water,
filter and add 2 drops of phenolphthalein solution to the
filtrate. If a red colour is produced, not more than 0.2 ml of
0.05 M sulphuric acid is required to decolorise it.

Water-soluble dyes. Shake 1.0 g with 10ml ofwater and fIlter;
the fIltrate is colourless.

Category. Topical protectant.

Description. A fine, amorphous, impalpable, pink or reddish
brown powder.

ld~lltificatioll.

A. Shake 1 g with 10 ml ofdilute hydrochloric acid and fIlter;
the fIltrate gives the reactions of zinc salts (2.3.1).

B. To 1 g add 10 ml ofdilute hydrochloric acid, heat to boiling
and filter. To the filtrate add a few drops of ammonium
thiocyanate solution; a reddish colour is produced.

Calamine 40 g

Zinc Oxide 30. g

Liquid Paraffin 200 g

Self-Emulsifying Glyceryl Monostearate 50 g

Cetostearyl Alcohol 40 g
Ethanol-soluble dyes. Shake 1.0 g with 10 rnl of ethanol CetomacrogollOOO 10 g
(90 per cent) and fIlter; the fIltrate is colourless. Phenoxyethanol 5 g

Arsenic (2.3.10). Dissolve 1.25 gin 15 ml of brominated Purified Water, freshly boiled and cooled 625 g

hydrochloric acid AsT, add 45 rnl of water and remove the Melt together the CetostearylAlcohol and CetomacrogollOOO,
excess of bromine with a few drops of stannous chloride stir until cold mCldissolve tlrls mixtllre and the Self-Elliulsifying
solution AsT. The resulting solution complies with the limit

Glyceryl Monostearate in the Liquid Paraffin at 60°. Add with
test for arsenic (8 ppm). rapid stirring to a solution of the Phenoxyethanol in 450 g of
Lead. Dissolve 2.0 g in a mixture of20 ml of water and 5 rnl of the Purified Water at the same temperature and stir until cold.
glacial acetic acid, filter and add 0.25 ml of potassium Triturate theCalarnine and the Zinc Oxide with the remainder
chromate solution; the solution remains clear for 5 minutes. of the PurifiedWater and incorporate in the cream with stirring.

-----Calcium.-Dissol:ve-0.5-g-in-a-mixture-oLlO-mLoLwateLanlL-AqueQus-Galarnine-Gream-contains-notless.than_6.30_pe.r.centL _
2.5 ml of glacial acetic acid by warming on a water-bath, if and not more th~ 7.67 per cent w/w of ZnO.
necessary and fIlter. To 0.5 rnl of the fIltrate, add 15 ml ofdilute
ammonia solution and 2 ml of a 2.5 per cent w/v solution of Identification
ammonium oxalate and allow to stand for 2 minutes; the
solution remains clear.

Soluble barium salts. To the remainder of the fIltrate obtained
in the test for Calcium add 2 rnl of 1 M sulphuric acid and
allow to stand for 5 minutes; the solution remains clear.

Chlorides (2.3.12). Dissolve 0.33 g in water with the addition
of 1 ml of nitric acid and dilute to 30 ml with water. The
resulting solution complies with the limit test for chlorides
(750ppm).

Sulphates (2.3.17). Dissolve 0.1 g inwater with the addition of
3 ml of 2 M hydrochloric acid, fIlter and dilute to 60 ml with

. ". .

Tests

Other tests. Comply with the tests stated under Creams.

Assay. Weigh accurately about 4 g. Heat carefully, taking care
to avoid spurting, until the liquid is completely evaporated
and the solid is charred. Ignite the residue to constant weight
at a temperature of not less than 900°.

Storage; Store at a· temperature not exceeding·30°.· Do not
freeze.
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Labelling. The label states (1) the concentrations ofCalamine
and Zinc Oxide in the preparation; (2) that the preparation is
intended for external use only; (3) the storage conditions.

Calamine Lotion

Triturate the calamine with part of the White Soft Paraffin
until smooth and gradually incorporate the remainder of the
White Soft Paraffm.

Calamine Ointment contains not less than 7.8 per cent and not
more than 9.4 per cent w/w ofZn.

Identification

Identification

A. To 2 ml add 2 ml ofperiodic acid reagent, shake, centrifuge
and add 0.5 ml of the supernatant liquid to 2 ml of ammonical
silver nitrate solution in a test-tube; a silver mirror is produced
on the walls of the tube.

B. Mix 2 ml with 50 ml of water, centrifuge and decant the
supernatant liquid. Suspend the residue in 20 ml ofwater, add
1 ml of hydrochloric acid, mix and filter. 5 ml of the filtrate,
after neutralisation by dropwise· addition of 2 M sodium
hydroxide, gives the reactions of zinc salts (2.3.1). CHsI

Ergocalciferol; Vitamin D 2

Calciferol

Other tests. Complies with the tests stated under Ointments.

Assay. Weigh accurately about 1.0 g. Heat gently until the
base is completely volatalised or charred. Increase the heat
until all the carbon is removed and ignite the residue until,
after further ignition, two successive weighings do not differ
by more than 0.2 per cent of the weight of the residue.

Ig of the residue is equivalent to 0.8034 g of Zn.

Storage. Store in well-closed containers, at a temperature not
exceeding 30°.

Labelling. The label states (1) the concentration of Calamine
in the preparation; (2) that the preparation is intended for
external use only; (3) the storage conditions.

The residue obtained in the Assay is yellow when hot and
white when cool.

Tests

150 g

50 g

30 g

5 g

5ml

50 ill

Calamine

Zinc Oxide

Bentonite

Sodium Citrate

Liquefied Phenol

Glycerin

Purified Water, freshly boiled and
cooled sufficient to produce 1000 ill

Triturate the Calamine, the Zinc Oxide and the Bentonite with
a solution of the Sodium Citrate in about 700 ml of Purified
Water and add the Liquified Phenol, the Glycerin and sufficient
Purified Water to produce 1000 ml.

Tests

Microbial contamination (2.2.9). 1 g is free from
Staphylococcus aureus and 10 g is free from Pseudomonas
aeruginosa.

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

Labelling. The label states (1) the concentrations ofCalamine
and Zinc Oxide in the preparation; (2) that the preparation is
intended for external use only; (3) that the contents should be
shaken before use; (4) the conditions under which the
preparation should be stored.

Calamine Ointment
Calamine

White Soft Paraffin

150g

850g

CHs

CHs

C28I-lM0 Mol. Wt. 396.7

Calciferol is (5Z,7E,22E)-(3S)-9,1O-secoergosta-5,7,10(19),22
tetraen-3-01.

Calciferol contains not less than-97.0 per cent and not more
than 103.0percentofC28I-lMO.

Category. VitaminD (antirachitic).

Dose. Or3ny, in prevention ofrickets, not more than 20 flg (800
Units) daily, allowance being made for vitamin D obtained
from other sources; in the treatment of rickets and osteomalacia,
125 flg to 1.25 mg (5,000 to 50,000 Units) daily; in the treatment
ofhypocalcaemia ofhypoparathyroidism, 1.25 to 5 mg (50,000
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CALCIFEROL

to 200,000 Units) daily. By intramuscular injection,S to 10 mg.

[Calciferol contains 40,000 Units of antiiachiticactivity
(vitamin D) in each mg].

Description. White Or almost white crystals or. a .white or
slightly yellowish, crystalline powder~ It is sensitive tomr,
heat and light. A reversible isomerisation to pre-ergocalciferol
may occur in solution, depending on temperature and time.

Identification

Test A may be omitted iftests E, C and D are carried out. Tests
E, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ergocalciferol
RS.

B. Dissolve 1 mg in 1 ml of 1,2-dichloroethane and 4 ml of
antimony trichloride solution; a yellowish-orange colour is
produced.

C. In the test for Ergosterol, the principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference solution
(a).

D. To a solution of about 0.5 mg in 5 ml of chloroform add
0.3 ml of acetic anhydride and 0.1 ml of sulphuric acid and
shake vigorously; a bright red colour is produced which rapidly
changes through violet and blue to green.

Tests

Specific optical rotation (2.3.22). +103° to +107°, determined
within 30 minutes of preparation, in a solution prepared by
dissolving 0.2 g rapidly and without heating in sufficient
aldehyde-free ethanol (95 per cent) to produce 25.0 ml.

Light absorption. Dissolve 10 mg rapidly and without heating
in sufficient aldehyde-free ethanol (95 per cent) to produce
100.0ml. Dilute 5.0 ml ofthis solution to 50.0 ml with aldehyde-
free ethanol (95 per cent). Absorbance of the resulting
solution at the maximum at about 265 urn (2.4.7), measured
within 30 minutes ofpreparation, 0.45 to 0.50.

Reducing substances. To 10 ml of a 1 per cent w/v solution in
aldehyde-free ethanol (95 per cent) add 0.5 ml of a 0.5 per
cent w/v solution of blue tetrazolium in aldehyde-free ethanol
(95 per cent) and 0.5 ml of a solution prepared by diluting 1
volume of tetramethylammonium hydroxide solution (10 per
cent) with aldehyde-free ethanol (95 per cent) to make 10
volumes. Allow to stand for exactly 5 minutes and add 1 ml of
glacial acetic acid. Measure the absorbance of the resulting
solution at the maximum at about 525 urn (2.4.7), using as the
blank a solution prepared by treating 10 ml of aldehyde-free
ethanol (95 per cent) in the same manner. The absorbance is
not more than that obtained by carrying out the procedure

IP 2010

described above simultaneously using a solution containing
0.2 Ilg per ml of hydroquinone in aldehyde-free ethanol
(95 per cent) and beginning at the words "add 0.5 ml of a 0.5
per cent w/v solution....".

Ergosterol. Determine by thin-layer chromatography (2.4.17),
coating the plate with silica gel G.

Mobile phase. A 0.01 per cent w/v solution of butylated
hydroxytoluene in a mixture of equal volumes of cyclohexane
and peroxide-free ether.

Test solution. Dissolve 0.25 g of the substance under
examination in sufficient 1,2-dichloroethane containing 1 per
cent w/v of squalane and 0.1 per cent w/v butylated
hydroxytoluene (solvent A) to produce 5 ml.

Reference solution (a). A 5.0 per cent w/v solution of
ergocalciferol RS in solvent A.

Reference solution (b). A 0.01 per cent w/v solution of
ergosterol RS in solvent A.

Reference solution (c). Mix equal volumes of reference
solution (a) and (b).

Apply to the plate 10 III of each solution. Develop the
chromatograms immediately, protected from light. After
development dry the plate in air and spray three times with
antimony trichloride reagent. Examine the chromatograms
for not more than 4 minutes after spraying. The principal spot
in the chromatogram obtained with the test solutionis initially
orange-yellow but becomes brown later. In the chromatogram
obtained with the test solution any violet spot with an
R f value slightly lower than that of the principal spot (due to
ergosterol andappearii:J.g slowly) isiiot·moreiritensetbmithe
spot in the chromatogram obtained with reference solution
(b). The chromatogram obtained with the test solution shows
no spot that does not correspond to one of the spots iri the
chromatograms obtained with reference solution (a) and (b).
The test is not valid unless the chromatogram obtained with
reference solution (c) shows two dearly separated principal
spots.

Assay. Carry out the following procedure as rapidly as
possible in subdued light and protected from air.

Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately about 50.0 mg of the substance
under examination, dissolve in 10 ml of toluene without heating
and dilute to 100.0 ml with the mobile phase; dilute 5.0 ml of
this solution to 50.0 ml with the mobile phase; further dilute
5.0ml of this solution to 50.0 ml with the mobile phase.

Reference solution (a). Dissolve 50.0 mg of ergocalciferol
RS in 10 ml of toluene without heating and dilute to 100.0 ml
with the mobile phase; dilute 5.0 ml of this solution to 50.0 ml
with the mObilephase; further dilute 5.0 ml of this solution to
50.0 ml with the mobile phase.
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Reference solution (b). Dissolve 50.0 mg of cholecalciferol
RS in 10 ml of toluene without heating and dilute to 100.0 ml
with the mobile phase. Dilute 5.0 ml of this solution to 50.0 ml
with the mobile phase.Heat under a reflux condenser 5.0 ml of
this solution, under nitrogen, using a water-bath for 60 minutes
to obtain a solution of cholecalciferol, precholecalciferol and
trans-cholecalciferol. Cool and dilute the refluxedsolution to
50.0 ml with the mobile phase.

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

porous silica or ceramic microparticles (3 to 10 /lID)
(Such as Nucleosil50-S 5 /lID),

- mobile phase: a mixture of 997 volumes of hexane and
3 volumes of I-pentanol,

- flow rate. 2 ml perminute,
spectrophotometer set at 254 urn,
injection volume. 10 or 20 !Jl.

Inject a suitable volume of reference solution (b) and adjust
the sensitivity so that the height of the peak due to
cholecalciferol is more than 50 per cent of full-scale
deflection.The approximate relative retention times calculated
with reference to cholecalciferol are 0.4 for precholecalciferol
and 0.5 for trans-cholecalciferol. The resolution between
precholecalciferol and trans-cholecalciferol should not be less
than 1.0; if necessary adjust the proportions of the
constituents and flow rate oithe mobile phase to obtain the
required resolution. .

Inject a suitable volume of reference solution (a) and adjust
the sensitivity so that height of the peak due to ergocalciferol
is more than 50 per cent of full-scale deflection. Inject the
same volume of the test solution. Measure the areas of the
major peaks.

Calculate the content ofC28~O.

Storage. Store protected from light in hermetically-sealed
containers under nitrogen in a refrigerator (2 Cl to 8°).
The contents of an opened container should be used
immediately.

Calciferol Capsules
Calciferol Capsules contain CholecalciferolorErgoC:alcife.rol
usually as a vegetable oil solution contained in soft gelatin
capsules.

Calciferol Capsules contain not less than 90.0 per ce~t .and
not more than 125.0 per cent of the stated amount of
cholecalciferol, C27~O or ergocalciferol, C28~O.

Usual strengths. 250 Ilg; 1.25 mg.
[Cholecalciferol and Ergocalciferol contain 40,000 Units of
antirachitic activity (vitamin D) in each mg].

CALCIFEROL CAPSULES

Identification

Extract a capsule with 5 ml of ethanol-free chloroform, filter
and to I ml of the filtrate add 9 ml of antimony trichloride
solution. The light absorption of the resulting solution shows
an absorption maximum at about 500 urn (2.4.7).

Tests

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Carry out the following procedure as rapidly as possible in
subdued light and protected from air.

Test solution. Mix the content of20 capsules. Weigh accurately
a quantity containing about 250 Ilg ofCalciferol, dispersein 4
ml of water. Add 12 ml of dimethyl sulphoxide, mix, extract
with 100 ml of hexane by shaking for 30 minutes, centrifuge
the hexane layer and use the clear supernatant liquid.

Reference solution (a). A 0.001 per cent w/v solution of
cholecalciferol RS or ergocalciferol RS, as appropriate.

Reference solution (b). Dissolve 50.0 mg of cholecalciferol
RS or ergocalciferol RS as appropriate in 10 ml of toluene
without heating and dilute with the mobile phase to 100.0 ml;
dilute 5.0 ml of this solutionto 50.0 nil with the mobile phase.
Reflux 5.0 ml of this solution, under nitrogen, using a water
bath, for 60 minutes to obtain a solution of cholecalciferol,
precholecalciferol and trans-cholecalciferol. Cool and dilute
the refluxed solution to 50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cmx4.6 mm, packed with

porous silica or ceramic microparticles (3 to 10 /lID) (Such
as Nucleosil50-S 5 /lID),

- mobile phase: a mixture of 997 volumes of hexane and
3 volumes of I-pentanol,

- flow rate. 2 ml per minute,
- spectrophotometer set at 254 urn,
- injection volume. 10 or 20 !Jl.

Inject a suitable volume of reference solution (b). Adjust the
sensitivity so that theheight of the peak due to cholecalciferol
is more than 50 per cent of the full-scale deflection. Record the
chromatograms after five more injections. The approximate
relative retention times calculated with reference to
cholecalciferol are 0.4 for precholecalciferoland 0.5 for trans
cholecalciferol. The resolution between precholecalciferol and
trans-cholecalciferol should be not less than 1.0; if necessary
adjust the proportions of the constituents and flow rate of the
mobile phase to obtain the required resolution.

Inject reference solution (a). Adjust the sensitivity so thatthe
height of the peak due to cholecalciferol or ergocalciferol is
more than 50 per cent of the full-scale deflection.

Inject the test solution and reference solution (a).
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Calculate the content of cholecalciferoli C27H440i or
ergocalciferol, C28~O in the capsules.

Storage. Store protected from light and moisture at a
temperatllfenot exceeding 30°.

Calciferol Injection
Calciferol Injection is a sterile solution of Cholecalciferol or
Ergocalciferol in Ethyl Oleate.

Calciferol Injection contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
cholecalciferol, C27~O or ergocalciferol, C28~O.

Usual strength. 7.5 mg of Cholecalciferol or Ergocalciferol
perml.
[Cholecalciferol or Ergocalciferol contains 40,000 Units of
antirachitic activity (vitamin D) in each mg].

Description. A pale yellow, oily liquid.

Identification

To 1 ml ofa 0.2 per cent v/v solution ofthe injection in ethanol
free chloroform add 9 ml of antimony trichloride solution.
The resulting solution shows an absorption maximum at about
500 DID (2.4.7).

Tests

Other tests. Comply with the tests stated under Parenteral
Preparations (Injections).

Assay. Determine by liquid chromatography (2;4;14);

Carry out the following procedure as rapidly as possible in
subdued light and protected from air.

Test solution. Weigh accurately a volume of injection
containing about 250 flg ofCalciferol, disperse in 4 ml ofwater.
Add 12 ml ofdimethyl sulphoxide, mix, extract with 100 ml of

____---'h""e""x:!±an~e"_'b~yshaking for 30 minutes, centrifuge the hexane layer
and use the clear supemataIlt liquid. .. ...... . . . . . ...

Reference solution (a). A 0.001 per cent w/v solution of
cholecalciferol RS or ergocalciferol RS, as appropriate.

Reference solution (b). Dissolve 50.0 mg of cholecalciferol
RS or ergocalciferol RS as appropriate in 10 ml of toluene
without heating and dllute with the mobile phase to 100.0 ml;
dilute 5.0 ml of this solution to 50.0 ml with the mobile phase.
Reflux 5.0 ml of this solution, under nitrogen, using a water':'
bath, for 60 minutes to obtain a solution of cholecalciferol,
precholecalciferol and trans-cholecalciferol. Cool and dilute
the refluxed solution to 50.0 ml with the mobile phase.

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

porous silicaor ceramic micropalticles (3 to 10 flID) (such
as Nucleosil50-S 5 flID),

IP 2010

- mobile phase: a mixture of 997 volumes ofhexane .and
3 volumes of I-pentanol,

- flow rate. 2 ml per minute,
- spectrophotometer set at 254 DID,

... "., .• injection volume. JOor20vL

Inject asuitable volume of reference solution (b). Adjust the
sensitivity so that the height of the peak due to cholecalciferol .
is more than 50 per cent ofthe full-scale deflection. Record the
chromatograms after five more injections. The approximate
relative retention times calculated with reference to
cholecalciferol are 0.4 for precholec·alciferol and 0.5 for trans
cholecalciferol. The resolution between precholecalciferol and
trans~cholecalciferolshould be not less than 1.0; if necessary
adjust the proportions of the constituents and flow rate of the
mobile phase to obtain the required resolution.

Inject reference solution (a). Adjust the sensitivity so that the
height of the peak due to cholecalciferol or ergocalciferol is
more than 50 per cent of the full-scale deflection.

Inject the test solution and reference·solution (a).

Calculate the content of cholecalciferol, C27H440, or
ergocalciferol, C28~O in the injection.

Storage. Store in a single dose container protected from light
at a temperature not exceeding 30°.

Labelling.• T4.e label states. (1 ) that the preparation is. for
mtraIDuscular use only; (2) thenlliriber ofUnits of antirachitic
activity (vitamin D) per ml.

Calciferol Oral Solution
Calciferol Oral Drops; Calciferol Solution

Calciferol Oral Solution is a solution of Cholecalciferolor
Ergocalciferol in a suitable vegetable oil and may be prepared
by warming to 40° a 1per centw/v suspension ofCholecalciferol
or Ergocalciferol ina suitable vegetable oil, sllt::lias AIaclll''''s--
Oil, carbon dioxide being bubbled through it to facilitate
solution, and adding a sufficient quantity of the oil to produce
a solution containing the stated amount of Cholecalciferol or
Ergocalciferol.

Calciferol Oral Solution contains not less than 85.0 per cent
and not more than 120.0 per cent of the stated amount of
cholecalciferol, C27~O or ergocalciferol, C28~O.

Usual strength. 75 flg of Cholecalciferol or Ergocalciferol
perml.

[Cholecalciferol or Ergocalciferol contains 40,000 Units of
antirachitic activity (vitamin D) in each mg].

Description. Apale yellow, oily liquid; odour, slight butnot
rancid.
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Identification

To 1 ml of a 20 per cent vIv solution in ethanol-free chloroform
add 9 ml ofantimony trichloride solution. The light absorption
of the resulting solution shows an absorption maximum at
about 500 nm (2.4.7).

Tests

Other tests. Complies with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Carry out the following procedure as rapidly as possible in
subdued light and protected from air.

Test solution. Weigh accurately a quantity containing about
250 Jlg of Calciferol, disperse in 4 ml of water. Add 12 ml of
dimethyl sulphoxide, mix, extract with 100 ml of hexane by
shaking for 30 minutes, centrifuge the hexane layer and use
the clear supernatant liquid.

Reference solution (a). A 0.001 per cent wlv solution of
cholecalciferol RS or ergocalciferol RS, as appropriate.

Reference solution (b). Dissolve 50.0 mg of cholecalciferol
RS or ergocalciferol RS as appropriate in 10 ml of toluene
without heating and dilute with the mobile phase to 100.0 ml;
dilute 5.0 ml of this solution to 50.0 ml with the mobile phase.
Reflux 5.0 ml of this solution, undernitrogen, using a water
bath, for 60 minutes to obtain a solution of cholecalciferol,
precholecalciferoland trans~cholecalciferoLCool and dilute
the refluxed solution to 50.0 m1 with the lllobile phase.

Chromatographic system

- a stainless steel column 25 crn x 4.6 mm, packed with
porous silica or ceramic microparticles (3 to 10 Jlill) .(such
as Nucleosil50-S 5 Jlill),
mobile phase: a mixture of 997 volumes of hexane and
3 volumes of l-pentanol,
flow rate. 2 m1 per minute,

- spectrophotometer set at 254 nm,
- injection volume. 10 or 20 J1l.

Inject a suitable volume of reference solution (b). Adjust the
sensitivityso that the height of the peak due to cholecalciferol
is more than 50 per cent of the full-scale deflection. Record the
chromatograms after five more injections. The approximate
relative retention times calculated with,. reference. to
cholecalciferol are 0.4 for precholecalciferol and 0.5 for trans
cholecalciferol. The resolutionbetweenprecholecalciferol and
trans-cholecalciferol should be not less than 1.0; if necessary
adjust the proportions of the constituents and flow rate of the
mobile phase to obtain the required resolution.

Inject reference solution (a). Adjustthe sensitivity so that the
height of the peak due to cholecalciferol or ergocalciferol is
more than 50 per cent of the full-scale d6flectison.

Inject the test solution and reference solution (a).

CALCIFEROL TABLETS

Determine the weight per m1 (2.4.29) of the oral solution and
calculate the content ofC271it40 or C281it40, weight in volume.

Storage. Store protected from light and moisture at a
temperature not exceeding 300

•

Labelling. The label states the number ofUnits of antirachitic
activity (vitamin D) per ml.

Calciferol Tablets
Calciferol Tablets contain Cholecalciferol or Ergocalciferol

Calciferol Tablets contain not less than 90.0 per cent and not
more than 125.0 per centofthe stated amount ofcholecalciferol,
C271it40 or ergocalciferol, C281it40.

Usual strengths. 250 Jlg; 1.25 mg. ,
[Cholecalciferol or Ergocalciferol contains 40,000 Units of
antirachitic activity (vitamin D) in each mg].

Identification

Powder a tablet, extract with 5 ml ofethanol-free chloroform,
filter and to 1ml of the filtrate add 9 ml ofantimony trichloride
solution; a brownish-red colour is produced.

Tests

Uniformity of content. Comply with the test stated under
Tablets. .

Determine by liquid chromatography (2.4.14), as described
under Assay using the following test solution.

Test solution. For tablets containing less than 250 Jlg, add 2 ml
of water to one tablet in an amber-coloured flask and disperse
with the aid of ultrasound. Add 6 ml of dimethyl sulphoxide,
mix, extract with 25 m1 of hexane by shaking for 30 minutes,
centrifuge the hexane layer and use the clear supernatant liquid.
For tablets containing more than 250 Jlg, prepare the solution
in the same manner but using 4 ml ofwater, 12 ml ofdimethyl
sulphoxide and 100 ml of hexane.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Carry out the following procedure as rapidly as possible in
subdued light and protected from air.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 250 Jlg ofCalciferol,
disperse in 4 ml of water. Add 12 m1 of dimethyl sulphoxide,
mix, extract with 100 ml of hexane by shaking for 30 minutes,
centrifuge the hexane layer and use the clear supernatant liquid.

Reference solution (a). A 0.001 ,per cent wlv solution of
cholecalciferol RS or ergocalciferol RS, as appropriate.

Reference solution (b). Dissolve 50.0 mg of cholecalciferol
RS or ergocalciferol RS as appropriate in 10 ml of toluene
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Tests

Calcitriol is (5Z,7E)-9, 10-secocholesta-5,7,10(l9)-triene~

la,3~,25-triol.
I

Calcitriolcontains not less thaIl 97.0 per cent and not more
thanl03.Opercent ofC27I4!0 3'

Category. Vitamin D analogue.

Dose. 0.5 flg.

Description. A white or almost white crystals.

A reversible isomerisation to pre-call;itriol takes place in
solution, depending on temperature and time. The activity is
due to both compounds.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with calcitriol RS
or with the reference specturmof calcitriol.

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

Related substances. Determine by liquid chromatography
(2.4.14).

Carry out the test as described under Assay.

In the chromatogram obtained with the test solution, the area
of any secondary peak, apart from pre-calcitriol, eluted within
twice the retention time of calcitriol. is not more than 0.5 times
the area of the peak obtained with reference solution (b) ( 0.5
per cent) and the sum of areas of all the secondary peaks is
not more than the area of the peaks obtained with reference
solution (b) (1.0 per cent). Ignore any peak with an area less
than 0.1 times that of the peak in the chromatogi:am obtained
with reference solution (b) (0.1 per cent).

Assay. Determine by liquid chromatography (2.4.14).

NOTE - Carry out the assay as rapllily as possl15le;avofiling
exposure to actinic light and air.

Test solution. Dissolve 1.0 mg of the substance under
examination in 10.0 ml of the mobile phase.

Reference solution (a). A 0.01 per cent w/v solution of
calcitriol RS in the mobile phase.

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

Reference solution (c). Keep 2 ml of reference solution (a) at
80° for 30 minutes.

Chromatographic system
- a stainless steel column 25cm x4.6 mm, packed with

(5 J.ID1);
Mol. Wt. 416.6 - column temperature. 40°,

Calcitriol

without heatingand;dilute with,the mobile phaseto 100.0 ml;
dilute 5.0 ml of this solution to 50.0 mlwith themobile phase.
Reflux 5,0,ml oftl,lls splution, under ¢trogen, using a water
bath, for 60 minutes to obtain a· solution.of c~olecalciferol,

prech()lecalciferol and trans-cholecalciferol..Cool and.dilute
the refluxed solution to 50.0 ml with the mobile phase.

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

porous silicaor ceramic microparticles (3 to 10 1J1Il) (Such
as Nucleosil50-S 5 1J1Il),

- mobile pha~e: a mixture of 997 volumes of hexane and
3 volumes of I-pentanol,
flow rate. 2 ml per minute;

- spectrophotometer set at 254 nm,
- injection volume. 10 or 20 f.ll.

Inject a suitable volume of reference solution (b). Adjust the
sensitivity so that the height ofthe peak due to cholecalciferol
is more than 50 per cent of the full-scale deflection. Record the
chromatograms after five more injections. The approximate
relative retention times calculated with reference to
cholecalciferol are 0.4 for precholecalciferol and 0.5 for trans
cholecalciferol. The resolution between precholecalciferol and
trans-cholecalciferol should be not less than 1;0; if necessary
adjust the proportions of the constituents and flow rate of the
mobile phase to obtain the required resolution.

Inject reference 'solution (a). Adjust the sensitivity Bothat the
height of the peak due to cholecalciferol or ergocalciferol is
more than 50 per cent of the full-scale deflection.

Inject the test solution and reference solution (a).

Calculate the content of cholecalciferol, C27H440, or
ergocalciferol, C28I4!Oin the tablets.

Stora~.e. Store protected from light and moisture, at a
temperature not exceeding 30°: .
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IP 2010 CALCIUM CARBONATE

Identification

Calcium Carbonate contains not less than 98.0 per cent and
not more than 100.5 per cent ofCaC03, calculated on the dried
basis.

Category. Fine, white, microcrystalline powder.

Dose. 1 to 5 g.

Description. Afme, white, microcrystalline powder.

A. Dissolve 5.0g in 80 ml of 2 M acetic acid. When
effervescence ceases,'boil the solutionfor 2 minutes, allowto
cool, dilute to 100ml with 2 M acetic acid and filter, if
necessary, through a sintered-glass filter reserving any residue
for the test for Substances insoluble in acetic acid; 0.2 ml of
the fIltrate (solution A) gives reactions A and B of calcium
salts (2.3.1).

B. Gives reactionA of carbonates (2.3.1).

- mobile phase: a mixture of 1 volume of propanol, 2
volumes of methanol, 40 volumes of hexane and 60
volumes of ethyl acetate,

- flow rate. 1.2ml per minute,
- spectrophotometer set at 265 nm,
- injection volume. 20 J1l.

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

Inject the test solution and the reference solution.

Calculate the content of C27!4103 in the capsules.

Mol. Wt.100.1

Calcium Carbonate
Precipitated Chalk

CaC03

- mobile phase: a mixture of 45 volumes of a solution
containing 0.1 per cent w/v of tris(hydroxymethyl)
aminomethane with the pH adjusted to 7.3 with
orthophosphoric acid and 55 volumes of acetonitrile,

- flow rate. 1ml per minute,
- spectrophotometer set at 230 nm,
- injection volume. 50 J1l.

Inject reference solution (c). The relative retention times with
reference to calcitriol for precalcitriol is about 0.9 and the
resolution between the peaks due to calcitriol and pre-calcitriol
is not less than 3.5. Inject reference solution (a) in replicate.
The relative standard deviation is not more than 2.0 per cent
and the column efficiency for calcitriol peak is not less than
10000 theoretical plates.

Inject the test solution and reference solution (a). Run the
chromatogram for twice the retention time ofcalcitriol.

Calculate the content of C27!4103.

Storage. Store under nitrogen, protected from. light and
moisture, in a refrigerator (2° to 8°). The contents ofan opened
container are to be used immediately.

Calcitriol Capsules contain a solution ofCalcitriol in a suitable
fixed oil.

Calcitriol Capsules contain not less than 90.0per cent and not
more than 110.0 per cent of the stated amount of calcitriol,

Cz7!41°3'

Calcitriol Capsules

Tests

Identification

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

Other tests. Comply with the tests stated under Capsules.

Assay.Determine by liquid chromatography (2.4.14).

Note-Carry out the test in subdued light.

Test solution. Dilute a quantity of the mixed contents of
capsules containing 1.5 IJg ofCalcitriol to 1ml with the mobile
phase.

Reference solution. A 0.00015 per cent w/v solution of
calcitriol RS in the mobile phase.

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

silica (5 1Jffi) (Such as Lichrosorb Si60),

Tests

Substances insoluble in acetic acid. Wash any residue
obtained in Identification test A with four quantities, each of
5 ml of hot water and dry at 100° for 1 hour; the residue
weighs not more than 10 mg (0.2 per cent).

Arsenic (2.3.10). Dissolve 2.5 g in 15 ml of brominated
hydrochloric acid and 45 ml of water and remove the excess
of bromine with a few drops of stannous chloride solution
AsT. The resulting solution complies with the limittestfor
arsenic (4 ppm).

Heavy metals (2.3.13). To 1.0 gadd5 ml of 'water, and 8 mlof
dilute hydrochloric acid, the latter being addedslowly, shake
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B. A 10 per cent w/v solution in carbon dioxide-fre~water

prepared from distilled water (solution A) gives reaction A of
chlorides (2.3.1).

Identification

A. Gives reactions A and B of calcium salts (2.3.1)~

Description. A white, crystalline powder or fragments or
granules; odourless; hygroscopic.

Calcium Chloride
Calcium Chloride Dihydrate

CaClz,2HzO

Calcium Chloride contains not less than 97.0 per cent and not
more than 103.0 per cent ofCaClz,2HzO.

Category. Calcium replenisher.

Dose. Orally,1 to 2 g; by slow intravenous injection,S to.10 rnl
of a 10 per cent w/v solution.

and evaporate to dryness on a water-bath. Dissolve the residue
in 20 rnl of water, fIlter, add to the fIltrate 3 rnl of dilute acetic
acid and water to make 25 rnl. The solution complies with the
limit test for heavy metals, Method A (20 ppm).

Barium. Dissolve 0.6 g in 10 rnlofZMqcetic aci(iby b()iling,
cool and add 10 rnl of calcium sulphate solution; the solution
remains clear for not less than 15 minutes.

Iron (2.3.14). Dissolve 0.2 g in 5 rnl water and 0.5 rnl of iron
free hydrochloric acid, boil and dilute to 40 rnl with water, the
solution complies with the limit test for iron (200 ppm). Tests

Magnesium and alkali metals. Dissolve 1.0 g in 10 rnl ofdilute Appearance of solution. Solution A is clear (2.4.1) and not
hydrochloric acid, neutralise the solution by adding dilute more intensely coloured than reference solution YS6 (2.4.1).

ammonia solution, heat the solution to boiling and add 50 rnl Acidity or alkalinity. To 10 rnl of a freshly prepared 10 per
ofhot ammonium oxalate solution. Cool, dilute to 100 rnl with cent wIv solution add 2 'drops of phenolphthalein solution.
water and fIlter. To 50 rnl of the fIltrate add 1.5 rnl of dilute Titrate with 0.01 M hydrochloric acid or 0.01 M sodium
sulphuric acid, evaporate to dryness on a water-bath, heat hydroxide; not more than 0.2 rnl is required.
the residue to redness, allow to cool and weigh. The residue
weighs not more than 5 mg (1.0 per cent). Arsenic (2.3.10). Dissolve 3.33 g in 15 rnl of brominated

hydrochloric acid and 45 rnl of water and remove the excess
Chlorides (2.3.12). 1.0 g dissolved in water by the addition of of bromine with a few drops of stannous chloride solution
3 rnl of nitric acid complies with the limit test for chlorides AsT. The resulting solution complies with the limit test for
(250 ppm). arsenic (3 ppm).

Sulphates (2.3.17). Suspend 50.0 mg in 5 rnl of water and add Aluminium and phosphate. To 10 rnl of a 5.0 per cent w/v
dropwise sufficient dilute hydrochloric acid to effect solution. solution, add 2 drops of dilute hydrochloric acid and 1 drop
Add 2 rnl of dilute hydrochloric acid; the resulting solution of phenolphthalein solution. Add ammonium chloride
complies with the limit test for sulphates (0.3 per cent). ammonium hydroxide solution dropwise until the solution is

Loss on drying (2.4.19). Not more than 2.0 per cent, determined faintly pink, add a few drops in excess and heat the liquid to
on 1.0 g by drying in an oven at 2000

• boiling; no turbidity or precipitate is produced.

A,ssay. vveigh accurately about 0.1 g and dissolve in 3 rnl of Barium. To 10 rnl of solution A add 1 rnlof calcium sulphate
dilute hydrochloric acid and 10 ml of water. Boil for solution. Mter not less than 15 minutes the solutionis-not
10 minutes, cool and dilute to 50 rnl with water. Titrate with more opalescent than a mixture ofl0 rnl of solution A and 1 rnl
0.05 M disodium edetate to within a few rnl of the expected of distilled water.

end-point, add 8 rnl of sodium hydroxide solution and 0.1 gof Heavy metals (2.3.13). 2.0 g complies with the limit test for
calcon mixture and continue the titration until the colour of heavy metals Method A (10 ppm).
the solution changes from pink to a full blue colour. '

.. .. Iron (2.3.14). Dissolve 2.0 g in 0.5 rnl of hydrochloric acid and
-----'1 rnl-oHW5-M-dlsodlum-edetatecls-eqrnvalenHo{),OOSOO4--g-of-z5ITil of water; the resultmg solution complies wll:ntheJ.ffiiit----

CaC03• test for iron (20 ppm).

Magnesium and alkali salts. Dissolve 1.0 g in 50 rnl ofwater,
add 0.5 g of ammonium chloride heat the solution to boiling
and add 50 rnl ofhot ammonium oxalate solution. Cool, dilute
to 100 rnl with waterand filter. To 50 rnl ofthe filtrate add 1.5 rnl
of dilute sulphuric acid, evaporate to dryness on a water
bath, heat the residue to redness; allow to cool and weigh.

Mol. Wt.147.0 The residue weighs not more than 5 mg (1.0 per cent).

_Sulphates (2.3.17). 0.5 g dissolved in 15 rnl ofdistilled water
complies with the limit test for sulphates (300 ppm)..

Assay. Weigh accurately about 0.15 g and dissolve in 50 rnl of
water. Titrate with 0.05 M disodiumedetate towithin afewrnl
of the expected erid:"point, add 8 rnl of sodiiiin hydroxide
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Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with calciumfolinate
RS.

Tests

Heavy metals (2.3.13). 4.0 g complies with the limit test for
heavy metals, Method B (5 ppm).

Water (2.3.43). Not more than 17.0 per cent determined on
0.5 g.

Assay. Use only freshly deionised water wherever water is
specified throughout this procedure. Protect the solutions
from unnecessary exposure to light and complete the Assay
without prolonged interruption.

Determine by liquid chromatography (2.4.14).

Solvent mixture. Add 15 ml ofa 25 per cent w/v solution of
tetrabutylammonium hydroxide in methanol to 900 ml of
water, adjust the pH to 7.5 ± 0.1 with 0.67M sodium dihydrogen
phosphate and dilute with water to 1000 ml.

Test solution. A 0.02 per cent w/v solution of the substance
under examination in the solvent mixture.

C2oH21CaN7~ Mol. Wt. 511.5

CalciumFolinate is calciumN-[4-(2-amino-5-fonnyl-1.4,5,6,7,8
hexahydro-4-oxo-6-pteridinyl)methylaminobenzoyl]-L
glutamate.

Calcium Folinate contains not less.than 95.0 per cent and not
more than 105.0 per cent of C2oH21CaN707, calculated on the
anhydrous basis.

Category. Antidote to folate antagonists.

Dose. Upto 120 mg in divided doses over 12 to 24 hours by
intramuscular or intravenous injection or infusion, followed
by 12 to 15 mg intramuscularly or 15 mg orally every 6 hours

. for the next 48 hours.

Description. A yellowish white or yellow powder; odourless.

solution and 0.1 g of calcon mixture and continue the titration Calcium Folinate
until the colour of the solution changes from pink to a full blue
colour. Leucovorin Calcium

1 ml of0.05 M disodium edetate is equivalent to 0.007351 g of
CaCl2,2H20.

Storage. Store protected from moisture.

A. Gives reaction A ofcalcium salts (2.3.1).

B. Dilute 1 volume of the injection to 50 ml with water. Gives
the reactions of chlorides (2.3.1).

Calcium Chloride Injection
Calcium Chloride Dihydrate Injection

Calcium Chloride Injection is a sterile solution of Calcium
Chloride Dihydrate in Water for Injections.

Calcium Chloride Injection contains not less than 95.0 per
cent and not more than 105.0 per cent of the stated amount of
calcium chloride dihydrate, CaCl2, 2H20.

Usual strengths. Each gram of calcium chloride dihydrate
represents approximately 6.8 mmol (13.6 mEq) calcium and
13.6 mmol (13.6 mEq) chloride. Each ml of the 5 ml ampoule
contains 1.01 mmol (2.20mEq) calcium. Each ml of the lOml
ampoule contains 0.68 mmol (1.36 mEq) calcium.

Identification

Tests

pH (2.4.24). 5.0 to 8.0.

Appearance of solution. The injection is not more intensely
coloured than reference solution BYS6 (2.4.1).

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Measure a volume of the injection containing about
0.3 g ofCalcium Chloride Dihydrate, add 300 mlofwater, 6.0
ml of sodium hydroxide solution (40 per cent w/v) and 15 mg
of calconecarboxylic acid triturate. Titrate with 0.1 M
disodium edetate until the colour changes from violet to blue.

1 ml of0.1 M disodium edetate is equivalent to 0.004008g of
Ca

Labelling. The label states (1) the percentage w/v of Calcium
Chloride Dihydrate; (2) the concentration of calcium ion as
millimoles in a suitable volume; (3) the concentration of
chloride ion as millimoles in a suitable volume; (4) that the
injection should be used in accordance with the
manufacturer's instructions; (5) that solutions containing
visible solid particles must not be used.
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Transfer a volume containing about 6 mg of folinic acid to a
glass~stoppered, 50"ml centrifuge tube, add about 40 mlof
acetone, mix, centrifuge for a few minutes and decant the
liquid phase. Repeat the washing with an additional 40 ml of
acetone. Dry the precipitate obtained with a stream of dry
nitrogen. The preCipita.te complies with the following'test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with calciumfolinate
RS.

Tests

pH (2.4.24). 6.5 to 8.5.

Reference solution. A solution contaiJring 0.0175 percent
w/v each of calcium folinate RS and folic acid RS in the
solvent mixture.

Chromatographic system
- a stainless steel column 30 cm x 4 mID, packed with

octaaecylsiIane bonded to porous silica (3 to 10 !Jlll),
- mobile phase: a mixture of 15ml of a 25 per cent w/v

solution of tetrabutylammonium hydroxide, 825 ml of
water and 125 ml of acetonitrile, previously adjusted
to pH 7.5 ± 0.1 with 0.67 M sodium dihydrogen
phosphate, diluted with water to 1000 ml,

- flow rate. 1 to 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 ,.u.

Inject the reference solution; The relative retention times for
calcium folinate and folic acid are 1.0 and about 1.6
respectively. The test is not valid unless the r~lative standard
deviation for replicate injections is not more than 3.6 per cent.

Inject the test solution and the reference solution.

Calculate the content of CZOHZICaN707..

Storage. Store protected from light and moisture.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Use only freshly deionised water wherever water is
specified throughout this procedure. Protect the solutions
from unnecessary exposure to light and complete the Assay
without prolonged interruption

Determine by liquid chromatography (2.4.14).

Solvent mixture. Add 15 ml of a 25 per cent w/v solution of
tetrabutylammonium hydroxide in methanol to 900 ml of
water, adjust the pH to 7.5 ± 0.1 with 0.67M sodium dihydrogen
phosphate and dilute with water to 1000 ml.

Test solution. Transfer an accurately measured volume of the
Injection containing about 9 mg of folinic acid to a 50 ml
volumetric flask, dilute to volume with a solution prepared by
adding 15 ml of a' 25 per cent w/v solution of tetrabutyl
ammonium hydroxide in methanol to 900ml ofwater, adjusting
the pH to 7.5 ± 0.1 with 0.67M sodium dihydrogen phosphate
and diluting with.water to 1000 ~. Transfer 25.0 ml of this
solution into a 60-ml separator, add 25 ml ofdichloromethane,
shake the mixture, allow the layers to separate and discard the
dichloromethane extract. Repeat the extraction with two more
quantities, each of 25ml, of dichloromethane, discarding the
dichloromethane extracts. Filter the aqueous layer, discarding

Calcium Folinate Injection the first 5 ml of the ftltrate, and collect the remaining filtrate in
a glass-stoppered conical flask.

Leucovorin Calcium Injection
Reference solution. A solution containing 0.0175 per cent w/v

Calcium Folinate Injection is a sterile solution of Calcium each of calcium folinate RS and folic acid·RS in the solvent
Folinate in Water for Injection. mixture. '

CalciumFolinate Injection contains, not less than90.0 per cent Chromatographic system

and not more than 120.0 per cent of the stated amount of _ a stainless steel column 30 cm x 4 mID, packed with

folinic acid, CZoH23N70 7. octadecylsilane bonded to porous silica, (3 to 10 !Jlll),
Usual strength. The equivalent of 3 mg offolinic acid p~rml· - mobile phase: a mixture. of 15 ml,of a 25, per c,ent w/v
(3.25 mg ofcalcium folinate is approximately equivalent to 3 solution of tetrabutylammonium hydroxide, 825 ml of
mg offolinic acid). water and 125 ml of acetonitrile, previously adjusted

.----DesGnption.Aclear,yellowish.solution..------------'t=-oRH 7.5 + 0.1 with 0.67 M sodium dihy"di:szgen ,,__., __.
phosphate, diluted withwater to 1000 ml,

Identification _ flow rate. 1 to 2 ml per minute,

- spectrophotometer set at 254 nm,
- injection volume. 20 ,.u.

Inject the reference solution. The relative retention times for
calcium folinate and folic acid are 1.0 and about
1.6 respectively. The test is not valid unless the relative
standard deviation for replicate injections is not more than 3.6
per cent.

Inject the test solution and the reference solution.

Calculate,the content ofCzoHz3N707 in the injection.

1mg calciumfolinate is approxiInately equivalentto 0.93mg of
folinic acid.
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Storage. Store in single dose containers preferably of type I
glass, protected from light

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

Calcium Gluconate

COO

H OH

++ HO H
Ca

H OH
,H2O

H OH

CH20H
2

C12H22Ca014,H20 Mol. Wt 448.4

Calcium Gluconate is calcium o-gluconate monohydrate.

Calcium Gluconate contains not less than 98.5 per cent and
not more than 102.0 per cent ofC12H22Ca014,H20.

Category. Calciumreplenisher.

Dose. Orally, upto 15 g daily, in divided doses. By intramuscular
or slow intravenous injection, 1 to 2 g. (500 mg ofcalcium
gluconate is approximately equivalent to 2.3 mmol of Ca++).

Description. A white, crystalline powder or granules.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gelG.

Mobile phase. A mixture of 50 volumes of ethanol (95 per
cent), 30 volumes of water, 10 volumes of strong ammonia
solution and 10 volumes of ethyl acetate.

Test solution. A 2.0 per cent w/v solution of the substance
under examination in water, heating ifnecessary, to 60° in a
water-bath to effect solution.

Reference solution. A 2.0 per cent w/v solution of calcium
gluconate RS in water, heating if necessary, to 60° in a water
bath to effect solution.

Apply to the plate 5 fll of each solution. After development,
dry the plate at 100° for 20 minutes, cool and spray witha5 per
cent w/v solution of potassium dichromate in a 40 per cent
w/w solution of sulphuric acid. After 5 minutes the principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with the
reference solution.

CALCIUM GLUCONATE INJECTION

B. To 1 ml of a3 per cent w/vsolution add 0.05ml offerric
chloride test solution; a yellow colour is produced.

C. A 2.0 per cent w/v solution gives reactions A and Bof
calcium salts (23.1).

Tests

Appearance of solution. A 2.0 per cent w/v solution at 60° is
not more intensely coloured than reference solution YS6
(2.4.1). On cooling to room temperature the solution is not
more opalescent than opalescence standard OS2 (2.4.1).

Acidity and alkalinity. Dissolve 0.5 gin 20 ml of water, add
0.1 ml of 0.01 M hydrochloric acid and 0.1 ml of phenol
phthalein solution; no colour is produced. Add 0.3 ml of
0.01 M sodium hydroxide; a pink colour is produced.

Arsenic (23.10). Dissolve 5.0 gin50ml ofwater and12 ml of
stannated hydrochloric acid AsT. The resultipg solution
complies with the limit test for arsenic (2 ppm).

Heavy metals (23.13). 1.0 g dissolved in 4 ml of dilute
hydrochloric acid and sufficient water to produce 25 ml
complies with the limit test for heavy metals, Method A
(20 ppm).

Chlorides (23~12). 1.0 g complies with the,limit testJor
chlorides (250 ppm). .

Sulphates(2.3.17). 1.0 gcomplies with the limit testfor
sulphates (150 ppm).

Sucrose and reducing sugars. To 10 ml of 5 per cent w/v
solution in hot water add 2 n:iI of dilute hydrochloric acid
and boil for 2 minutes. Cool, add 15 ml of sodium carbonate
solution, allow to stand for 5 minutes and filter. Add. 5 ml of
the clear filtrate to 2 ml of potassium cupri-tartrate solution
and boil for 2 minutes; no red precipitate is formed.

Assay. Weigh accurately about 0.5 g and dissolve in50 ml of
warm water; cool, add 5.0 ml of 0.05 M magnesium sulphate
and 10 ml of strong ammonia solution and titrate with 0.05 M
disodium edetate using mordant blacklImixture as indicator.
From the volume oW.05 M disodium edetate required subtract
the volume of the magnesium sulphate solution added.

1 ml ofthe remainder of0.05 M disodium edetate is equivalent
to.0.02242 g ofC12H22<:;a014,H20.

Calcium Gluconate Injection
Calcium Gluconate Injection is ~ sterile.solutipn pf Calcium
Gluconate in Water for Injections. Not more than 5.0 per cent
of the Calcium Gluconatemay be replaced with a suitable
calcium salt as a stabilising agent

Calcium Gluconate Injection contains a quantity of calcium
equivalent to not less than 8.5 per cent and not more than
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9.4 per cent of the stated amount of calcium gluconate,
CI2H220 14Ca, H20.

Usual strengths. The equivalent of500 mg and 1 g ofcalcium
gluconate in 5 ml; the equivalent of 1 g ofcalcium gluconate in
10 ml. (A 10 per cent w/v solution of Calcium Gluconat~

contains approximately 0.45 mmol ofCa++ per ml).

calcium present; (2) that solutions containing visible solid
particles must not be used; (3) the percentage of any. added
stabilising agent.

Calcium Gluconate Tablets

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml ofwater,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter through
a membrane filter. Measure the absorbance ofthe filtrate, diluted
if. :t;lecess.aryat422.7 ._ .. nmbyatomic·. absorption
spectrophotometry (2.4.2) using a calcium hollow-cathode

Calcium Gluconate Tablets contain not less than 95.0 per cent
and not more than 105.0 per cent of the stated amount of
calcium gluconate, CI2H22014Ca,H20.

Usual strengths. 325 mg; 500 mg; 650 mg; 1 g.

Identification

Tests

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 50 volumes of ethanol (95 per
cent), 30 volumes of water, 10 volumes of strong ammonia
solution and 10 volumes of ethyl acetate.

Test solution. Dilute a suitable volume of the substance under
examination to obtain a solution containing 2 per cent w/v of
Calcium Gluconate.

Reference solution. A 2 per cent w/v solution of calcium
gluconate RS in water, heating ifnecessary, to 60° in a water
bath to effect solution.

Apply to the plate 5 !Jl of each solution. After development,
dry the plate at 100° for 20 minutes, cool and spray with a 5 per
cent w/v solution of potassium dichromate in a 40 per cent
w/w solution of sulphuric acid. After 5 minutes the principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram· obtained with the
reference solution.

B. To 1 ml add 0.05 ml of ferric chloride test solution; an
intense yellQW cQlollr is produced.

C. Gives the reactions ofcalcium salts (2.3.1).

A warm filtered solution of the powdered tablets equivalent to
a 10 per cent wIv solution ofCalcium Gluconate complies with
the following tests.

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 50 volumes of ethanol (95 per
cent), 30 volumes of water, 10 volumes of strong ammonia
solution and 10 volumes of ethyl acetate.

Test solution. A 2 per cent w/v solution of the substance
under examination in water, heating if necessary, to 60° in a
water-bath to effect solution.

Reference solution. A 2 per centw/vsolution of calcium
gluconate RS in water, heating if necessary, to 60° in a water
bath to effect solution.

Apply to the plate 5 !Jl of each solution. After deVelopment,
dry the plate at 100° for 20 minutes, cool and spray with a 5 per
cent w/v solution of potassium dichromate in a 40 per cent
w/w solution of sulphuric acid. After 5 minutes the principal
spot in the chromatogram obtained with the test solution

pH (2.4.:44). 6.0 to 8.2. corresponds to that in the chromatogram obtained with the

Bacterialendotoxins (2.2.3). Not more than 0.17 Endotoxin reference solution.

----Unitoper~mgof-ealeium-glu00nate,.-c. ....,..".~~~.........,.-~~~~~B:-T01. mlof1l31fer-cent-w/v-sulutiun-adq-O:05-cml-offerric

Other tests. Complies with the tests stated under Parenteral chloride test solution; a yellow colour is produced.

preparations (Injections). C. A 2 per cent w/v solution gives reactions A and B of calcium

Assay. To an accurately measured volume equivalent to 0.5 g salts (2.3.1).
of Calcium Gluconate add 50 ml ofwater; cool, add 5.0 ml of
0.05 M magnesium sulphate and 10 ml of strong ammonia
solution and titrate with 0.05 M disodium edetate using
mordant black II mixture as indicator. From the volume_ of
0.05 M disodium edetate required subtract the volume of the
magnesium sulphate solution added.

1 ml of the remainder of O.05 M disodium edetate is equivalent
to 0.002004 g ofCa.

Labelling. The label states (1) the strength as a percentage
w/v of calcium gluconate equivalent to the total amount of
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lamp as the radiation source, an air-acetylene flame. Calculate
the total content of calcium in the medium using from the
absorbance obtained from a soluti6nof 100 ppm Calcium
concentration in calcium RS.

Calculate the content of calcium gluconate.

1 mg ofcalcium is equivalent to 11.21 mg ofC12H22CaOI4,H20.

D. Not less than 70 per cent of the stated amount of
CI2H22CaOI4,H20.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.5 g of Calcium
G1uconate and ignite, gently at ftrst, until free from carbon.
Cool, add 10 nil of water and sufficient dilute hydrochloric
acid, drop\Vise, to. effect COmPlete. solution. of. the .residue.
Neutralise with dilute ammonia solution, add 5.0 IIl1 of0.05 M
magnesium sulphate and;10IIl1 of strong ammonia solution
and titrate with 0.05 Mdisodium edetate using mordant black
II mixture as indicator. From the volume of 0.05 M disodium
edetate required subtract the volume. of the magnesium
sulphate solution added.

1 IIl1 of the remainder of0.05 M disodium edetate is equivalent
to 0.02242 g ofCI2H22014Ca,H20.

Calcium Lactate

Ca# [H~:X~:O{
C6HIOCa06,xH20 Mol.Wt. 218.2 (anhydrous)

Calcium Lac:~ate is hydrated calcium (RS)-2-hydroxy
propionate or mixtures of the calcium salts of (R)-, (S)- and
(RS)-2-hydroxypropionic acid.

Calcium Lactate contains. not less than 98.0 per cent and not
more than 102.0 per cent ofC6HIOCa06, calculated on the dried
basis.

Category. Calcium replenisher.

Dose. Upto 8 g daily, in divided doses.

Description. White granules or powder; odourless or· with
slight put not unIJleasaIlt odour. T.he pentahydrate is
somewhat efflorescent. .

Identification

A. A solution acidified with sulphuric acid and warmed with
potassium permanganate develops the odour of
acetaldehyde.

CALCIUM LACTATE TABLETS

B. Gives the reactions of calcium salts and oflactates (2.3.1).

Tests

Acidity oralkalinity. To 10 IIl1 ofa 5.0 percent w/v solution in
carbon dioxide-free water add 0.1 IIl1 of 0.1 M hydrochloric
acid and 0.1 IIl1 of phenolphthalein solution; no colour is
developed. Add 0.6 IIl1 of O.l;M sodium hydroxide; a pink
colour is produced.

Arsenic (2.3.10): Dissolve 5.0 g in 50 IIl1 ofwater and 12 IIl10f
stannated hydrochloric acid. The resulting solution complies
with the limit test for arsenic (2 ppm).

Heavy metals (2.3.13). 1.0 g dissolved in 2.5 IIl1 of dilute
hydrochloric acid and sufficient water to produce 25 IIl1
complies with the limit test for heavy metals, Method A
(20 ppm).

Iron (2.3.14). 0.5 g complies with the limit test for Iron
(80ppm).

Chlorides (2.3.12). Dissolve 1.25 gin 10IIl1 water, add 2 IIl1 of
nitric acid and sufficient water to produce 50 IIl1; the resulting
solution complies with the limit testfor· chlorides (200 ppm).

Sulphates (2.3.17). Dissolve 0.1 gin 10IIl1 ofwater, add 2IIl1 of
hydrochloric acid and sufficient water to produce 15 IIl1;.the
resulting solution complies with .the limit test for sulphates
(0.15 percent).

Reducing sugars. Dissoive 1 gin 10 IIl1 of water, add 5 IIl1 of
potassium cupri-tartrate solution and boil; not more than a
slight brick-red precipitate is produced.

Loss on drying (2.4.19). Not more than 30 per cent, determined
on 0.5 g by drying in an oven at 1200 for 4 hours.

Assay. Weigh accurately about 0.3 g, dissolve in 50 IIl1 of
water, add 5.0 IIl1 of0.05 M magnesium sulphate and 10 IIl1 of
strong ammonia solution and titrate with 0.05 M disodium
edetate using mordant black II mixture as indicator. From the
volume of 0.05 M disodium edetate required substract the
volume of the magnesium sulphate solution added.

1 IIl1 of the remainder ofO.05 M disodiumedetate is equivalent
to 0.01091 gofC~IOCa06'

Storage. Store protected from moisture.

Calcium·Lactate; Tablets
Calcium Lactate Tablets contain Calcium Lactate equivalent
to not less than 95.0 per cent and not more than 105.0 per cent
of the stated amount of calcium lactate pentahydrate,
C6HIOCa06,5H20.

Usual strengths. The equivalent of 300 mg and 600 mg of
calcium lactate pentahydrate (300 mg of calcium lactate
pentahydrate is approximately equivalent to 1 mmol ofCa*).
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Identificatioll Identification

A; Dissolv~O.5 ginS mlofwater,add5 ml of 1 Msodium
hydroxide and filter. To the fIltrate add 5 ml of iodine solution;
a precipitate of iodoform is produced.

B. Dissolve 0.1 gin 2 ml of water, add 5 ml ofdinitrophenyl
hydrazine solution and allow the mixture to stand in aD. ice
bath for 1 hour. Collect the precipitate on a fIlter, wash well
with cold water and dry at 105° for 1 hour; the hydrazone so
obtained melts between 198° and 206° (2.4.21).

C. Gives the reactions ofcalcium salts (2.3.1).

D. Melting range (2.4.21) 119° to 125°.

Tests

pH (2.4.24).7.0 to 8.5, detenninedin a 10.0percentw/v solution.

Arsenic (2.3.10). Dissolve 3.3 gin 50 ml ofwater and 12 ml of
stannated hydrochloric acid. The resulting solution complies
with the limit test for arsenic (3 ppm).

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

Reducing sugars. Dissolve 0.5 gin 10 ml ofwater, add 2 ml of
3 M hydrochloric acid, boil for about 10 minutes and cool.
Add 5 ml of sodium carbonate solution allow to stand for
5 minutes, dilute withwater to 20 ml and filter. Add 5 ml ofthe
clear filtrate to about 2 ml ofpotassium cupri-t{lrtrate solution
and boil for 1 minute; no red precipitate is formed immediately.

Loss on drying (2.4.19). 11.0 per cent to 12.5 per cent,
deterIllilled on 0.2 gby drying in an oven at 105°.

Assay. Weigh accurately about 0.2 g, dissolve in 50 ml of
water, add 5.0 ml of0.05 M magnesium sulphate and 10 ml of
strong ammonia solution and titrate with 0.05 M disodium
edetate using mordant black II mixture as indicator. From the

'l 0] volume 0(0;05 Mdisodium edetate required subtract the

ca++H3C~COO ~,2820-----;::;:~;::::::fu:~;~:;::~~~~:::t:~:~sd~quiValent
to 0.01351 gofCIOH14Ca:06.

Calcium Levulinate

A. Extract a quantity of the powdered tablets with water, filter
and a~idify.tl1e fIltrate with sulphuri~ acid, adp potassium
pertrJanganat¢ and warm; lOci odour of 'acetaldehyde is
prOduced.' ' , , ,: '

B., The powdered tablets, when moistened with hydrochloric
acid and introduced on a platinum wire into the, flame of a
bun~en bUfDer, gives a brick-red colour to the flame.

Tests

Disintegration (2.5.1). 30 minutes.

Other testS. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity ofthe powder containing about 0.3 g of calcium
lactate pentahydrate, dissolve as completely as possible In
50 ml of water, add 5.0 ml of0.05 M magnesium sulphate and
lOml of strong ammonia solution and titrate with 0.05 M
disodiuriz edetate using mordant black II mixture as indicator.
From the volume of0.05 M disodium edetate required subtract
the volume of the magnesium,sulphate solution added.

1 ml of the remainder of0.05 M disodium edetate is equivalent
toO.01542 gofC~IOCa06,5HzO.

Storage. Storeprotectedfrom moisture.

Labelling. The label states the strength in terms of the
equivalent amount of calcium lactate pentahydrate.

CIOH14Ca06,2HzO Mol. Wt. 306.3

Calcium Levullnate is calcium di(4-oxopentanoate) dihydrate.

Calcium LevuIinate contains ,ndt less than 97.5 per cent and
not more than 100.5 per cent ofCIOH14Ca06, calculated on the
dried basis. " . .

Category. Calciumreplenisher.

Dose. By intramuscular or intravenous injection, 1 g once a
day" .

Description;',Awhite,crystalline'or'amorphous'powder;'odour,
faint and suggestive of burnt sugar.

Calcium Levullnate Injection
Calcium Levulinate Injection is asterlles61ution ofcitldiim:
Levulinate in Water for Injections.

Calcium Levulinate Injection contains not less than 95~0 per
cent andnotmorethat1 105.0per cent of the stated amount of
calciumlevulinate, CuJI14Ca06,2HzO. "

Usual strength. 100 mg perml.
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Identification

A. To a volume of the injection containing 0.5 g Calcium
Levulinate addS ml of1 M sodium hydroxide and filter. To the
flltrate add 5 ml of iodine solution; a precipitate ofiodoform is
produced.

B. To a volume of the injection containing 0.1 g ofCalchim
Levulinate add 5 ml of dinitrophenylhydrazine solution and
allow the mixture to stand in an ice-bath for 1hour. Collect the
precipitate on a filter, wash well with cold water and dry at
105° for 1 hour; the hydrazone so .obtained melts between
198° and 206° (2.4.21).

C. Gives the reactions ofcalcium salts(2.3.1).

Tests

pH (2.4.24). 7.0 to 8.5.

Bacterial endotoxins (2.2.3). Not more than 35.7 Endotoxin
Units per mg ofcalcium levulinate.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. To a volume containing 0.2 g of Calcium Levulinate
add 50 ml pfwater, add5.0 ml of0.05 M magnesium sulphate
and 10 ml ofstrong ammonia solutionandtitrate with O.05M
dis~diumedetate using mordant blackJI mixture as indicator.
From the volumeofO.05 M disodium edetate requiredsubtract
the volume of the magnesium sulphate solution added.

1 ml of tI1e. remainder of0.05 M disodium edetate is equivalent
to 0.01532 g OfCIOH14Ca06,2HzO.

Storage..Store in single dose containers,

Calcium Pantothenate

Mol. Wt. 476.5

Calcium Pantothenate is the calcium salt of (R)-3-(2,4
dihydroxy-3,3-dimethylbutyramido)propionic acid.

Calcium Pantothenate contains notless than 98.0 per cent
and not more than 101.0percent ofClsH3ZCaNZOIO, calculated
on the dried basis.

Category. B-group vitamin (enzyme co-factor).

CALCIUM PANTOTHENATE

Dose. 10 to 100 mg daily, in divided doses;

Description. A white powder; slightly hygroscopic.

Identification

A. In the test for ~-Alanine, the principalspotinthe
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (a).

B. Boil 50 mg in 5 ml of 1 M sodium hydroxide for 1 minute,
cool, and add 5 ml of 1 M hydrochloric acid and 2 drops of
ferric chloride test solution; a strong yellow colour is
produced.

. C. To 50 mg in 2 ml of 1 M sodium hydroxide add 0.1 luIof
copper sulphate solution; a blue colour is produced.

D. Gives reaction Aofcalcium salts (2.3.1).

Tests

Appearance ofsolution. A5.0 percent w/v solution in carbon
dioxide-free wateris clear, (2.4.1) and colou,rless (2.4.1).

pH (2.4.24). 6.8 to 8.0, determined in a5.0percent w/v solution.

Specific opticalrotation(2.4.22)~ ...25.0° to +27.5°, dfltermined
at 20° in a 5.0 per cent w/v solution.· .

~.Alanine. Determine by thin-layer chromatography(2.4:17),
coating the plate with silica gel G.

Mobile phase. A mixture of 65 volumes of ethanol and
35 volumes ofwater.

Test solution (a). A 4 per cent w/v solution of the substance
under examination in water.

Test solution (b). A0.4 per cent w/v solution of the substance
under examination in water. .

Reference solution (a). A0.4 percent w/v solution ofcalciu11t
pantothenate·RS in water.

Reference solution (b). A 0.02 per cent w/v solution of
b-alanine in water.

Apply to the plate 5 ·1l1 of e~ch .solution. Allowtllfl mobile
phase to rise 12em.• pp; th~plate ina5urrentofair1spray with
ethanolic ninhydrin solution and heat at 110° for 10 minute~,

Any spot corresponding to ~-alanine in the chromatogram
obtained with test solution (a) is not more intense than tlie
spot in the chromatogram obtained with reference solution
(b). .

, ",1

Heavy metals (2.3.13).1.0gdissolved in~5ll:l1 ofrvatercoIIlpliflS
with the limit test for heavy metals, Method A(20 ppm), .

Loss ondrying (2.4.19). NotmorethlU1 3.0percent,determined
on 1.0 g by drying in an oven at 105°. .

Assay. Weigh accurately about 0.18 g and dissolve inSO ml of
anhydrous glacial acetic acid. Titrate O.lMperchloric acid,
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Tribasic Calcium Phosphate

CalciumHydroxide Phosphate; Calcium Phosphate

Tribasic' Calcium Phosphate consists mainly of.tri.calc::iulll
diorthophosphate, Ca3(P04h, togethirwifli" CalCium
phosphates of more'acidicotbasic'character.

Dibasic Calcium Phosphate
Calcium Hydrogen Phosphate

CaHP04 Mol. Wt. 136.1 (anhydrous)

CaHP04,2H20 Mol. Wt. 172.1 (dihydrate)

Dibasic Calcium Phosphate is anhydrous or contains two
molecules of water of hydration.

Dibasic Calcium Phosphate contains not less than 98.0 per
cent and not more than 105.0per centofCaHP04(for anhydrous
material) or ofCaHP04,2H20 (for the dihydrate).

Category. Calcium supplement; pharmaceutical aid (excipient).

Dose. As calcium supplement, 1 to 5 g.

Description. A white, crystalline powder; odourless.

Identification

A. Gives reaction B ofcalcium salts (2.3.1).

B. Dissolve 0.1 g in a mixture of5 ml of2 M nitric acid and 5 ml
of water; the solution gives reaction C of pliospliaies·(2.3.1}.

Tests

. determining the end point potentiometrically (2A.25). Carry
out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02383 g of
ClsH32CaN201O' .

Storage! Store protected from moisture.

Iron (2.3.14). 2.0 ml of solutionA diluted to lOmlwith water
complies with the limit test for Iron (400 ppm).

Carbonate. Suspend 1 gin 5m1 of water and.add 2. ml of
hydrochloric.acid;:p.oefferve~cenceis prodllced.

Chlorides (2.3.12). Dissolve 0.2 g in water by the addition of
2.ml ofnitric acid. Thesolution complies with the limit test for
chlorid~s (0.125 per cent).

Snlpbates (2.3.17). Dissolve 30.0 mg in 25 ml ofwater by the
addition: of 2 ml of hydrochloric acid. The solution complies
with the limit test for sulphates (2.3.17) (0.5 per cent).

Nitrate. To 0.1 g add 10 ml of water, 10 ml of nitrogen-free
sulphuric acid and 1 ml of indigo carmine solution and heat
to boiling; the blue colour does not disappear.

Reducing substances. Shake 1.0 g with 5 ml o/water and 5ml
of 3 M sulphuric acid for 1 minute. Add 0.1 ml of 0.005 M
potassiumpermanganate and shake for 20 seconds. The slight
pink colour is not less intense than that produced bytreatiIig
1 g of calcium carbonate in the same manner.

Proteinous impurities. Heat ().5 g gently in a dry test-tube;
no change in colour is observed and no unpleasant odour is
emitted.

Monoc;ucium and triclllcium phosphates. Dissolve 2.0 g in
30~0 ml. of 1 M hydrochloric acid, add 20 ml of water and
0.()5 mIof methyl orange solution and titrate the exc;ess of
acid with1 Msodium hydroxide. Not less than 14.0 mll:U1d not
more than 15.5 ml of [M hydrochloric acid (for anhydrous
material) and not less than 11.0 ml and not more than 12.5 ml of
1 M hydrochloric acid (for the"dihydrate) is required. ""

Acid-insoluble substances. Heat 5.0 g with a mixture of40 ml Loss on ignition (2.4.20). 6.5 to 8.5 per cent (for anhydrous
of water and 10 ml of hydrochloric acid and dilute to 100 ml material) and 24.5 to 26.5 per cent (for the dihydrate),
with water. Filter, wash with hot water until the last washing determined on 1.0 g by igniting at 500

0

•

is free from chloride and dry the residue at 1050 for 1 hour Assay. Weigh accurately about 0.3 g and dissolve in a mixture
(0.1 per cent). of5 ml ofwater and 1 ml of 7M hydrochloric acid, add 25.0 ml

-------'---'-- :-:-::-:--=:~~--;---'::----:~:-::--'-::--::~--:-,--'-;--of-O;-l-M-disodium-edetate-and-dilute-to-200-ml-with-watep-._ .._
Arsenic (2.3.10). Dissolve 1.0 g in 15 ml of brominated

Neutralise with strong ammonia solution, add 10 ml ofhydrochloric acid, add 45 ml of water and remove the excess
ammonia buffer pH 10.0 and 50 mg of mordant black

of bromine with a few drops of stannous chloride solution 11 mixture and titrate the excess of disodium edetate with 0.1
AsT. The resulting solution complies with the limit test for
arseriic(lOppiil). M zinc sulphate. Carry out the blank titration.

Heavy metals (2.3.13). Dissolve 2.5 g in 20 mr of 2 M 1 ml of 0.1 M disodium edetate is equivalent to 0.01361 g of
hydrochloric acid, fIlter if necessary, and add 6 M ammonia CaHP04or 0.01721 g ofCaHP04,2H20.

until a precipitate is formed. Add 2 M hydrochloric acid just
enough to dissolve the precipitate and dilute to 50 ml with
distilled water (solution A). 10 ml of this solution complies
with the limit test for heavy metals, Method A (40 ppm).

Barium.To 10 ml of solution A add 0.5 ml of 1 M sulphuric
acid, mix and set aside for 15 minutes. The solution is not
more opalescent thana mixture of 10 mlof solution A. and
0.5 ml of distilledwater treated in. thesame maImer.
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Tribasic Calcium Phosphate contains not less than 90.0 per
cent and not more than 1005 per cent of calcium phosphates,
calculated as Ca3(P04)2'

Category. Pharmaceutical aid (excipient).

Description. A white, amorphous powder; odourless or almost
odourless.

Identification

A. Gives reaction B ofcalcium salts (2.3.1).

B. Dissolve 0.1 g in a mixture of5 ml of2M nitric acidand 5 ml
of water; the solution gives reaction C of phosphates (2.3.1).

Tests

Acid-insoluble substances. Heat 5.0 g with a mixture of40 ml
of water and 10 ml of hydrochloric acid and dilute to 100 ml
with water. Filter, wash with hot water until the last washing
is free from chloride and dry the residue at 105° for 1 hour
(0.3 per cent).

Water-soluble substances. Digest 2.0 g with 100 ml of water
for 30 minutes on a water-bath, cool,add sufficient waterto
restore the original volume, stir wellandfilter. Evaporate 50 ml
of the filtrate to dryness and dry the residue at 105° to constant
weight (0.5 per cent).

Arsenic (2.3.10). Dissolve 2.0g ina mixture of 15 ml of
brominated hydrochloric acid, add 45 ml ofwater and remove
the excess of bromine with a few drops of stannous chloride
solution AsT. The resulting solution complies with the limit
test for arsenic (5 ppm).

Heavy metals (2.3.13). Warm 1.0 g with 4 ml of dilute
hydrochloric acid, add sufficient water to produce 50 ml and
fIlter. 25 ml of this solution complies with the limit test for
heavy metals, Method A (40 ppm).

Iron (2.3.14). Dissolve 0.2 g in a mixture of5 ml of water and
0.5 ml of iron-free hydrochloric acid with the addition of 1 g
of citric acid. Dilute the solution to 40 ml with water. The
solution complies with the limit test for iron (200 ppm).

Carbonate. Suspend 1 g in 10 ml of water and add 2 ml of
hydrochloric acid; no effervescence is produced.

Chlorides (2.3.12). Dissolve 0.25 gin 25 ml of water by the
addition of 1 ml ofnitric acid. The solution complies with the
limit test for chlorides (0.1 per cent).

SuIphates (2.3.17). Dissolve 100.0 mg in water with the aid of
3 ml of 1 M hydrochloric acid and dilute to 60 ml with water.
15 ml of the resulting solution complies with the limit test for
sulphates (0.6 per cent).

Proteinous impurities. Heat 0.5 g gently in a dry test-tube;
no change in colour is observed and no unpleasant odour is
emitted.

CALCIUM STEARATE

Loss on ignition (2.4.20). Notmore than 8.0 percent, determined
on 1.0 g by igniting at 800° for 30 minutes.

Water (2.3.43). Not more than 25 per cent, determined on
LOg.

Assay. Weigh accurately about 1.0 g and dissolve in 10 ml of
hydrochloric acid by heating on a water-bath, add 50 ml of
water, cool and dilute to 250.0 ml with water. To 25.0 mlofthe
resulting solution add 30.0 ml of 0.05 M disodium edetate,
10.0 ml of ammonia bufferpH 10.9 and 100 ml of water and
titrate the excess ofdisodium edetate with 0.05 M zinc chloride
using mordant black 11 solution as indicator. Carry out the
blank titration.

1 ml of0.05 M disodium edetate is equivalent to 0.00517g of
Ca3(P04h

Calcium Stearate
Octadecanoic acid, calcium salt

Calcium Stearate, is a compound ofcalcium with a mixture of
solid organic acids obtained frOIIl fats and consists chiefly of
variable proportions ofcalcium stearate and calciumpalmitate.

Calcium Stearate contains the equivalent of not less than
9.0 per cent and not more than 10.5per cent ofcalcium oxide
(CaO).

Category. Pharmaceutical aid.

Identification

A. Heat 1 g with a mixture of 25 ml of water and 5 ml of
hydrochloric acid; fatty acids are liberated and appear as an
oily layer floating on the surface of the liquid. The water layer
gives the tests for calcium (2.3.1).

B. Mix 25 g with 200 ml ofhotwater, add 60 ml of2 M sulphuric
acid, and heat the mixture, with· frequent stirring, until the
separated fatty acid layer is clear. Wash the fatty acids with
boiling water until freefrqm sulphate, collect them in a small
beaker, and warm on a steam bath until the waterhas separated
and the fatty acids are clear. Allow the acids· to cool, pour off
the water layer; melt the acids, filter into a dry beaker, and dry
at 1050 for 20 minutes; the fatty acids so obtained congeal at
a temperature not below540 (2.4.10).

Tests

Compositions offatty acids. Determineby gas chromatography
(2.4.13). .

Test solution. Dissolve 0.1 g of the substance under
exarninationin 5 ml of boron trifluoridec methanolsolution.
Boil under a reflux condenser for 10 minutes.' Add 4 ml of

971



CALCIUM STEARATE IP2010

Mol. Wt. 359.4

Capecitabine

Capl'lcitabiDe is, 5',.deoxy~5~fluoro,.N.,.[(pentyloxy)carbonyl]
cytidine.

wash down: the insides ofthe beakers with water.·Evaporate
carefuUy to dryness ,again, swirling near the dry point to ,avoid
spattering. Repeat the hydrochloric acidtreatrnent,then cool,
and dissolve the residues in ab.ollt 10 rnlof lfater. To .each
solution add 1 drop of ph~nolphthal~insolution·~d add
sodium hydroxide solution·until' the solutions just turn piillC,
then add 3 M hydrochloric acid until the solutions becom.e
colourless. Add 1ml of1 M acetic acid and a small amount of
charcoal to each solution, and filter through fIlter paper into
50 rnl Nessler cylinders. Wash with water, dilute with water to
40 rnl" add ~2 rnl.of thioacetamide reagent and 2. ml ofpH3.5
acetate buffer: to each tube, and allow to stand for 5 minutes;
the color of the test solution does not exceed that of the
control (10 ppm Pb).

Assay. Boil abollt 1.2g accurately weighed, with 50 rnl of1M
sulphuric acid for about 3 hours using a watch glass cover to
avoid splattering, .or until. the sl'lparated, fatty acid layer. is
clear, addingwater, ifnecessary to maintain the originalvolume.
[Note-Stirring may be helpful in obtaining a clew layer: and
decreasi1Jg extraction time.] Cool, fIlter, and wash the fIlter
and the flask thoroughly with water until the last washing is
not acid to litmus. Neutralize the fIltrate with 1 M sodium
hydroxide to litmus. While stirring, preferably with amagnetic
stirrer, titrate with 0.05 M disodium edetate as follows. Add
about 30 ml from a 50-ml burette, then add1 ml of1M sodium
hydroxide and 300 mg ofhydroxy naphthol blue, and continue
the titration to a blue end-point.

1mIof0.05 Mdisddiumedetate is equivalent to 0.002804 g of
calcium.

temperature
(")

70

70-240

240

time
(min)

0-2

2-36

3641

Inlet port at 2200 and detector at 2600
,

- flame ionization detector,
- flow rate. 2.4 ml per minute using nitrogen as carrier gas.

Inject 1 J.1l of the reference solution. The test is notvaIid iicless
the resolution between the peaks due to methyl stearate and
methyl palmitate is not less than 5.0. The relative retention
titn~. wtthreference to methyl stearate for methyl palmitate is
about 0.88.

Inject 1 J.1l ofthe test solutiop ancI the referel1ce solution.
~ 0 -_,____-_,_____,____ ---,-.,.._,c--

CalCUlate the content ofpallTI1;tic-acrcranasfeanc aCId; JC. , .. .., -...----..

~!=~:::f.J::E~!:~:~:~= .7!r.~~CH3
500mg portion in a second dish to provide the control, and to 00NJ .
each add 5 ml of a 1 in 4 solution of magnesium nitrate in ' \::)
alcohol. Cover the dishes with 7.5-cm short-stem funnels so H3C, , .. 0.....
that the stems are'straight up. Heat on a hot plate at low heat .
for 30 minutes, then heat at medium heat for 30 Ininutes, and
c()ol. Remove the funnels, add 2 ml of standard lead solution OH •0 H
(20 ppm Pb) to the control, and heat each dish over a suitable
burner until most of the carbon is burned off. Cool, add 10 rnl
ofnitric acid, and transfer the solutions into 250 ml beakers.
Add 5ml of70 per cent pefchloric acid, cautiously evaporate
to dryness, add 2 ml ofhydrochloric acid to the residues, and

heptane through the condenser. Boil under a reflux condenser
, for 10 minutes. Allow to cooL Add 20 rnl ofa saturated sodium
chloride .solution. Shake and allow the layers to separilte.
Re~ove about 2 ml of the organic laye~ and dry over 0.2 gof
anhydrous sodium sulphate. Dilute 1.0 ml of this solution to
10.0 mlwith heptane. '

Referenc:e solution. Dissolve 50 mg ea~h ofpalmitic acid RS
an~ stearic acid RS in 5 ml of boron trifluoride- methanol
s~lution. Boil under a reflux condenser for 10 minutes. Add 4
rnl of heptane through the condenser. Boil under a reflux
condenser for 10 minutes. Allow to cool. Add 20 rnl of a
saturated sodium chloride solution. Shake and allow the layers
to separate. Remove about 2 ml of the organic layer and dry
overO.2g ofanhydrous sodium sulphate. Dilute 1.0 ml of this
solution to 10.0 rnl with heptane.

Chromatographic system
- a glass column 30 m x 0.32 mm packed with silanised

diatomaceous support coated with macrogol20000 (film
thickness 0.5 Ilffi),

- temperature:
colUlnn
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Capecitabine contains not less than 98.0 per cent and not
more than 102.0 per cent of ClsH22FN306, calculated on the
anhydrous basis.

Category. Anticancer.

Description. A white to off-white crystalline powder.

Identification

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

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

Tests

Specific optical rotation (2.4.22). +96° to + 100°, determined
on 1.0 per cent w/v solution in methanol, at 20°.

Related substances. Determine by liquid chromatography
(2.4.14), as described under Assay.

Inject the reference solution and the test solution. Run the
chromatogram twice the retention time of the principal peak.
In the chromatogram obtained with the test solution the area
ofany secondary peak is not more than 1.0 per cent the area of
the principal peak. The sum of all the secondary peaks is not
more than 2.0 per cent the area of the principal peak

Heavy metals (2.3.13). 1.0 g ofcomplies with the limittest for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.3 per cent, determined on 0.5 g.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes ofwater, 35 volumes ofmethanol
and 5 volumes of acetonitrile.

Test solution. Dissolve about 60 mg of the substance under
examination in 100 m1 of the solvent mixture.

Reference solution. A 0.06 per cent w/v solution of
capecitabine RS in the solvent mixture.

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

. octadecylsilane bonded to porous silica (5 r.rm) (Such
as Inertsil ODS-3),
column temperature. 40°,

- sample temperature. 5°,
- mobile phase: A. a mixture of60 volumes of0.1 per cent

v/v solution of acetic acid, 35 volumes of methanol
and 5 volumes of acetonitrile,

B. a mixture of 80 volumes of methanol,

CAPECITABINE TABLETS

15 volumes of 0.1 per cent v/v solution of acetic acid
and 5 volumes of acetonitrile,
a linear gradient programme using the conditions given
below,

- flow rate. 1 m1 per minute,
- spectrophotometer set at 250 nm,

injection volume.10 Ill.
Time Mobile phase A

(in min) (per cent v/v)

0-5 100

5-20 100--749

20-30 49

30-31 49--7100

31-40 100

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 1.5 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solutioI,l.

Calculate the content of CIsH22FN306.

Storage. Store protected from moisture.

Capecitabine Tablets
Capecitabine Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
capecitabine, ClsH22FN306.

Usual strength. 500 mg:

Identification

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

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 m1 ofphosphate bufferpH6.8,
Speed and time. 50 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

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

Reference solution. Dissolve an accurately weighed quantity
of capecitabine RS in the mobile phase and dilute with
dissolution medium to obtain a solution having a known
concentration similar to the test solution.
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Use chromatographic system as described under Assay.

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

Inject the reference solution and the test solution.

Calculate the content ofClsH22FN306'

D. Not less than 80 per cent of the stated amount of
ClsH22FN306.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Disperse a quantity of powdered tablets
containing about 100 mg ofCapecitabine in the mobile phase,
sonicate for 30 minutes and dilute to 100.0 rnl with the mobile
phase.

Reference solution. A 0.001 per cent w/v solution of
capecitabine RS in the mobile phase.

Use chromatographic system as described under Assay.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 5.0 per cent.

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

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

IP2010

- flow rate. 1 rnl per minute,
- spectrophotometer set at 240 nm,

injection volume. 20 IJI.
Inject the reference solution. The test is not valid unless the
theoretical plates are not less than 2000, the tailing factor is
not more than 2.0 and the relative standard deviation for
replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of ClsH22FN306.

Storage. Store at a temperature not exceeding 30°.

Labelling. The label states the strength in terms of the amount
ofCapecitabine.

Capreomycin Sulphate

Mol. Wt. 864.7

Capreomycin Sulphate is the disulphate salt of capreomycin,
a polypeptide mixture produced by certain strains of
Streptomyces capreolus.

Test solution. Disperse a quantity of powdered tablets It has a potency equivalent to not less than 700 Ilg and not
-----eontaining-about-lOO-mg-of.Gapecitabine-in-the-mobile~phase,--more-than-lOSO-llg-of.eapreomYGin-per-mg:.-.----- _

sonicate for 30 minutes and dilute to 100.0 rnl with the mobile C tAn' b l'
h D'l 50rnl fthi l' 500rnl ·thth bil a egory. titu ercu OSIS.p ase. 1 ute. 0 s so ution to. WI e mo e

phase. Descriptiou. A white or almost white powder.

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

Chromatographic system
a stainless steel colunm 25 cm x 4.6 mm, packed with
octylsilane bonded to porous silica (5 Ilffi) (such as
YMC-pack),

- mobile phase: a mixtilre of60 volumes ofa buffer solution
prepared by dissolving 2.5 g of ammonium acetate in
1000 rnl ofwater, adjusted to pH 4.5 with trifluoroacetic
acid, 20 volumes of acetonitrile, and 20 volumes of
methanol,

Identification

A. When exanlined in the range 230 nm to 350 nm (2.4.7), a
0.004 per cent w/v solution in 0.1 M hydrochloric acid shows
an absorption maximum only at 268nm. Absorbance at
268 nm, about 1.2.

B. When examined in the range 230 nm to 350 nm (2.4.7), a
0.004 per cent w/v solution in 0.1 M sodium hydroxide shows
an absorption maximum only at 287 nm. Absorbance at
287 nm, about 0.8.

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

Appearance ofsolution. A 10.0 per cent w/v solution in water
is clear (2.4.1), when examined imniediately after preparation.

pH (2.4.24). 4.5 to 7.5, detenninedin a3.0 percent w/v solution.

Capreomycin I content. Detennine by liquid chromatography
(2.4.14).

Test solution. Dissolve 25 mg of the substance under
examination in 100 m1 of water.

Reference solution. A 0.025 per cent w/v solution of
capreomycin sulphate RS in w.ater.

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

nitrile groups chemically bonded to porous silica
particles (5 !lID) (such as Spherisorb CN),

- mobile phase: 55 volumes of the solution prepared by
dissolving 0.5 g of ammonium bisulphate in 1000 m1 of
water, fIlter and 45 volumes of methanol,
flow rate. 1.5 m1 per minute,

- spectrophotometer set at 268 urn,
- injection volume. 20 IJI.

Inject the reference solution. The test is not valid unless the
resolution between the two principal peaks is at least 1.5.

In the chromatogram obtained with the test solution, the sum
of the areas of the two principal peaks, due to capreomycins
lA and lB, is not less than 90 per cent of the total areas of all
the peaks.

Sulphated ash (2.3.18). Not more than 3.0 per cent.

Loss on drying (2.4.19). Notmore than 10.0percent, detennined
On 0.1 g by drying in an oven for 4 hours at 100° at a pressure
not exceeding 0.7 kPa.

Assay. Determine by the microbiological assay of antibiotics
(2.2.10). .

Caprof:!mycin Suphate intended for use in the manufacture
of parenteral preparations complies with the following
additional requirements.

Bacterial endotoxins (2.2.3). Not more than 0.35 Endotoxin
Unit per mg of capreomycin.

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

Storage. Store protected fn:>m moisture..

Capreomycin Injection
Capreomycin Injection is a sterile material consisting of
Capreomycin Sulphate with or without auxiliary agents. It is
filled in a sealed container.

CAPREOMYCIN INJECTION

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Usual strength. 1 g.

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Capreomycin injection contains an amount of Capreomycin
Sulphate equivalent to not less than 90.0 per cent and not
more than 115.0 per cent of the stated amount ofcapreomycin.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following requirements.

Identification

A. When examined in the range 230 urn to 350 urn (2.4.7), a
solution containing 0.004 per cent w/v of capreomycin in
0.1 M hydrochloric acid shows an absorption maximum only
at 268 nm. Absorbance at 268 urn, about 1.2.

B. When examined in the range 230 urn to 350 urn (2.4.7), a
solution containing 0.004 per cent w/v of capreomycin in
0.1 M sodium hydroxide shows an absorption maximum only
at 287 urn. Absorbance at 287 urn, about 0.8.

Tests

Appearance ofsolutiou. A 10.0 per cent w/v solution in water
is clear (2.4.1), when examined immediately after preparation.

pH (2.4.24). 4.5 to 7.5, detennined in a 3.0 per cent w/v solution.

Capreomycin I content. Detennine by liquid chromatography
(2.4.14). .

Test solution. Dissolve a quantity of the injection containing
about 25 mg of capreomycin in 100 m1 ofwater.

Reference solution. A 0.025 per cent w/v solution of
capreomycin sulphate RS in water.

Chromatographic system
a stainless steel column 15 em x 4.6 mm, packed with
nitrile groups chemically bonded to porous silica
particles (5 !lID) (such as Spherisorb CN),

- mobile phase: a mixture of 55 volumes of a solution
prepared by dissolving 0.5 g of ammonium bisulphate
in 1000 m1 ofwater, filtered and 45 volumes ofmethanol,
flow rate. 1.5 m1 per minute,
spectrophotometer set at 268 urn,
injection volume. 20 IJI.
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Captopril

Storage. Store protected from moisture, at a temperature not
exceeding 25°.

Labelling. The label states the quantity of Capreomycin
Sulphate in terms of the equivalent amount of capreomycin.

Inject the reference solution. The test is not valid unless the
resolution between the two principal peaks is at least 1.5.

In the chromatogram obtained with the test solution, the sum
of the areas of the two principal peaks, due to capreomycins
1A and lB, is not less than 90 per cent ofthe total areas of all
the peaks.

Loss on drying (2.4.19). Notmore than lO.Oper cent, determined
on 0.1 gby drying in an oven at 1000 at a pressure not exceeding
0.7 kPa for 4 hours.

Bacterial endotoxins (2.2.3). Not more than 0.35 Endotoxin
Unit per mg ofcapreomycin.

Assay. Determine by the microbiological assay of antibiotics
(2.2.10).

Reference solution. A 0.4 per cent w/v solution of captopril
RS in methanol.

Apply to the plate, in the form of 1-cm bands, 50 ~ of each
solution. Allow the mobile phase to rise 12 cm. Dry in air and
spray with a freshly prepared mixture of 1 volume of strong
ammonia solution and 6 volumes ofa0.04 percent w/v solution
of 5,5'-dithiobis(2-nitrobenzoic acid) in methanol and allow
to stand for 5 minutes. The principal band in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with the reference solution.

C. Melting range (2.4.21) 104° to 110°.

Tests

Specific optical rotation (2.4.22). -125° to -134°, determined
in a 1.0 per cent w/v solution in ethanol.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 50 mg of the substance under
examination in 100 ml of the mobile phase.

Reference solution (a). Dilute 2.0 ml of the test solution to 100
ml with the mobile phase.

a eOOH Reference solution (b). Dissolve 10 mg of the substance under
~ Jl I examination in the mobile phase, add 0.25 ml of0.05 M iodine

HS/HX'eH'.3N~ and dilute to 100.0 mlwith the mobile phase. Dilute 10 ml ofU this solution to 100 ml with the mobile phase.

O S 1 W 217 3 Chromatographic system
~H15N 3 Mo. t. .

- a stainless steel column 12.5 cm x 4.0 mm packed with
Captopril is 1-[(2S)-3-mercapto-2-methylpropionyl]-L-proline. octylsilanebondedto porous silica (5 1JlIl),

Captopril contains not less than 97.5 per cent and not more - mobile phase: a mixture of 0.05 volume of
than 102.0 per cent of C9H15N03S, calculated on the dried orthophosphoric acid, 50 volumes of methanol and 50
basis. volumes of water,

- flow rate. 1 m1 per minute,
Category. Antihypeltensive. _ spectrophotometer set at 220 nm,

Dose. Initially, 12.5 to 50 mg twice daily; usual maintenance - injection volume. 20 ~.

-------;Idose, 25 mg twiEedaily; maxlillum, 50 mg tWice aa:i.lvy.----I?l1'7de,-"c-C-t-Crecc:£?'er,-"e-cn-ce-c-··-csoC-:l-cuti--=-·o-c-n-c·--=(b--=-)-.T::::C-he-c---:chr:-c·-co-c-rn"-'-a'-"to=gr-C-am-c·-c.-cs-=-h'-"ow..,.,·-csC:;thiC"'"·=ee-·----

Description. Awhite to off~white, crystalline powder; odour, peaks. The test is not valid unless the resolution between the
characteristic, sulphide-like. last 2 eluting peaks is not less than 2.0.

Identification Inject the test solution and reference solution (a). Run the
chromatogram three times the retention time of the principal

A. Determine by infrared absorption spectrophotometry (2.4.6). peak. In the chromatogram obtained with test solution, the
Compare the spectrum with that obtained with captopril RS area ofany secondary peak is not more than 0.5 times the area
or with the reference spectrum of captopril. of the principal peale in the chromatogram obtained with

B. Determine by thin-layer chromatography (2.4.17), coating reference solution (a) (1.0 per cent) and sum of areas of all the
the plate with silica gel G secondary peaks is not more than the area of the principal

peak in the chromatogram obtained with reference solution
Mobile phase. Amixture of75 volumes of toluene, 25 volumes (a) (2.0 per cent). Ignore any peak with an area less than 0.1
of glacial acetic acid and 1 volume of methanol. times the area of the principal peak in the chromatogram

Test solution. A 0.4 percent w/v solution of the substance obtained with reference solution (a) (0.2 per cent). Ignore any
under examination in methanol. peak with a retention time less than 1.4 minutes.
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Heavy metals (2.3.13). 0.66 g complies with the limit test for
heavy metals, Method B (30 ppm).

Sulphated ash (2.3.18). Not more than 0.2 percent.

Loss ondrying (2.4.19). Not more than 1.0percent, detennined
on 1.0 g by drying in an oven at 60° at a pressure not exceeding
0.7kPa.

Assay. Weigh accurately about 0.3 g, dissolve in 100 ml of
water in a stoppered-flask, add 10 ml of 1.8M sulphuric acid
and 1 g of potassium iodide. Titrate with 0.025 M potassium
iodate using 3 ml of starch solution, added towards the end
point, as indicator.

1ml of0.025 M potassium iodate is equivalent to 0.03308 g of
<4IlsN03S.

Storage. Store protected from moisture.

Captopril Tablets
Captopril Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of captopril,
CgH1sN03S.

Usual strengths. 12.5 mg; 25 mg; 50'mg.

Identification

Detennine by thin-layer chromatography (2.4.17), coating the
plate with silica gel G.

Mobile phase. Amixture of75 volumes of toluene, 25 volumes
of glacial acetic acid and 1 volume of methanol.

Test solution. Extract a quantity of the powdered tablets
containing 100 mg of Captopril with 25 ml of methanol and
centrifuge. Use the clear supernatant liquid.

Reference solution. A 0.4 per cent w/v solution of captopril
RS in methanol.

Apply to the plate, in the form of 1-cm band$, 50 J.1l of each
solution. Allow the mobile phase to rise 12 cm. Dry in air and
spray with a freshly prepared mixture of 1 volume of strong
ammonia solution and 6 volumes ofa0.04 percent w/v solution
of 5,5'-dithiobis(2-nitrobenzoic acid) in methanol and allow
to stand for 5minutes. The principal band in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.2,
Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 50 rpm and 20 minutes.

CARBAMAZEPINE

Withdraw a suitable volume of the medium and fIlter. Measure
the absorbance (2.4.7) of the filtrate, suitably diluted if
necessary, at the maximum at about 212 urn. '

Calculate the content of C9H1SN03S in the medium from the
absorbance obtained from a solution of known concentration
of captopril RS.

D. Not less than 80 per cent of the stated amount of
CgH1SN03S.

Other tests. Complies with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

NOTE-Protect the solutions from exposure to air and use
within 8 hours ofpreparation.

Test solution. Dissolve aquantity of the finely powdered tablets
containing about 25 mg of Captopril in 25 ml of the mobile
phase with the aid of ultrasound for 15 minutes, centrifuge
and use the clear supernatant liquid.

Reference solution. A 0.1 per cent w/v solution of captopril
RS in the mobile phase.

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

octadecylsilane bonded to porous silica (3 to 10 1JIl1),
- mobile phase: a mixture of55 volumes ofmethanol and

45 volumes of water containing 0.05 volumes of
phosphoric acid,

- flow rate. 1ml per minute,
- spectrophotometer set at 220 urn,
- injection volume. 20 J.1l.

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

Inject the test solution and the reference solution.

Calculate the content of C9H1SN03S in the tablets.

Storage. Store protected from moisture.

Carbamazepine

Mol. Wt. 236.3

Carbamazepine is 5H-dibenz[b,f]azepine-5~carboxarnide.

Carbamazepine contains not less than 97.0 per cent and not
more than 103.0 per cent ofClsH12N20, calculated on the dried
basis.
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Carbamazepine Extended-release
Tablets

Storage. Store protected from moisture.

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

Inject alternately test solution (b) and reference solution (b).

- spectrophotometer set at 230 om,
injection volume. 20 J.t1.

Inject reference solution (a). The test is not valid unless the
resolution between the peaks due to carbamazepine and 10,11
dihydrocarbamazepine is more than 1.7.

Inject test solution (a). Run the chromatograms for 6 times the
retention time ofcarbamazepine (about 10 minutes). The areas 
of any peaks corresponding to 10, ll-dihydrocarbamazepine
and iminodibenzyl are not more than the areas of the
corresponding peaks in the chromatogram obtained with
reference solution (a) (0.1 per cent each). The area of any
other secondary peak is not more than the area of the peak
due to carbamazepine (0.1 per cent) and the sum of all the
secondary peaks is not more than 5 times the area of the peak
due to carbamazepine ( 0.5 per cent). Ignore any peak with an
area less than 0.5 times the area of the principal peak in the
chromatogram obtained with reference solution (a)
(0.05 per cent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals, Method B (10 ppm).

Chlorides (2.3.12). 1.5 gcomplies with the limit test for chlorides
(165 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 percent, detennined
on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Determine by liquid chromatography (2.4.14) as given
under the test for Related substances using test solution.(b)
and reference solution (b).

"Carbamazepine Extended-release· Tablets· manufactured by
different manufacturers, whilst complying with the
requirements of the monograph, are not interchangeable."

Carbamazepine Extended-releaseTablets contain not less than
95.0 per cent and not more than 105.0 per cent of the stated
amount ofcarbamazepine, ClsH12N20.

Usual strengths. 100 mg; 200 mg; 400 mg.

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

nitrile groups chemically bonded to porous silica
particles (10 flID),

- mobile phase: a mixture of3 volumes of tetrahydrofuran,
12 volumes ofmethanol and 85 volumes ofwater adding
0.2 ml of formic acid and 0.5 ml of triethylamine to
1000 ml of this solution,

- flow rate. 2 ml per minute,

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

Tests

Category. Anticonvulsant.

Dose. 200mg daily, increasing to 1.2 g daily, in divided doses,
in accordance with the needs of the patient.

Description. A white or yellowish-white, crystalline powder;
ahn.ost odourless; exhibits polymorphism.

Identification

A. Detennine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with carbamazepine
RS. .

Acidity or alkalinity. Stir 1.0 g with 20 ml ofcarbon dioxide
free water for 15 minutes and filter. Titrate 10 ml of the filtrate
with 0.01 M sodium hydroxide using 0.05 ml of
phenolphthalein solution as indicator; not more than 0.5 ml
is required. Add 0.15 ml of a 0.05 per cent w/v solution of
methyl red and titrate with 0.01 M hydrochloric acid until the
colour changes to red; not.more than 1.0 ml is required.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution (a). Dissolve 0.15 g of the substance under
examination in methanol and dilute to 50 ml with the same
solvent Mix with the aid ofultrasound and dilute 10 ml of this
solution to 20 ml with water.

Test solution (b). Dilute 10 ml of test solution (a) to 50 ml with
a mixture of equal volumes of methanol and water.

Reference solution (a). Dissolve 7.5 mg of carbamazepine
RS, 7.5 mg of 10,1l-dihydrocarbamazepine RS and 7.5 mg of
iminodibenzyl in methanol and dilute to 100 ml with the same

-----solvent:-Bilute-l-:Oml-of-this-solution-to-50-ml.with-a-mixture-of-Calculate.the_content.oLC1,sH121':!hQ. _
equal volumes of methanol and water.

Reference solution (b). Dissolve 0.15 g of carbamazepine RS
in methanol and dilute to 50 ml with the same solvent. Dilute
5 ml ofthis solution to 50 ml with a mixture ofequal volumes of
methanol and water.
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Identification

Boil a quantity of the powdered tablets containing 0.2 g of
Carbamazepine with 15 rnl of acetone, fIlter the hot solution,
wash the fIltrate with two quantities, each of 5 rnl, of hot
acetone, cool in ice, evaporate the combined fIltrates to
dryness. The residue complies with the following test

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with carbamazepine
RS.

Tests

Dissolution (2.5.2). Complies with the test stated under tablets.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Shake a quantity of the powdered tablets
containing 0.3 g ofCarbamazepine with 100 rnl ofmethanol for
15 minutes. Dilute to 200 rnl with water, mix and fIlter.

Reference solution. Dissolve 7.5 mg each of carbamazepine
RS, 10,1l-dihydrocarbamazepine and iminodibenzyl in
methanol and dilute to 100 rnl with the same solvent. Dilute 1
rnl of the resulting solution to 50 rnl with methanol (50 per
cent).

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

porous silica particles (10 !Jill) with chemically bonded
nitrile groups (such as NucleosillO CN),
mobile phase: a mixture of 30 volumes of
tetrahydrofuran, 120 volumes of methanol and 850
volumes ofwater, to which is added 0.2 rnl ofanhydrous
formic acid and 0.5 rnl of triethylamine,

- flow rate. 2 rnl per minute,
- spectrophotometer set at 230 TIm,

- injection volume. 20 ,.u..

Inject the reference solution. The test is not valid unless the
resolution between the peaks due to carbamazepine and 10,
11-dihydrocarbamazepine is at least 1.7.

Inject the test solution and·continue the chromatography for
6 times the retention time ofcarbamazepine (about 10 minutes).
In the chromatogram obtained with the test solution, the areas
of any peaks corresponding to 10,1l-dihydrocarbamazepine
and iminodibenzyl are not greater than the areas of the
corresponding peaks in the chromatogram obtained with the
reference solution (0.1 per cent). The area of any other
secondary peak is not greater than the area of the peak due to
carbamazepine (0.1 per cent) and the sum of the areas of any
such peaks is not greater than 5 times the area of the peak due
to carbamazepine (0.5 per cent). Ignore any peak with an area
less than 0.5 times the area of the peak due to carbamazepine

CARBAMAZEPINE TABLETS

in the chromatogram obtained with the reference solution
(0.05 percent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14) as given
under the test for Related substances using the following
solutions.

Test solution. Shake a quantity of the powdered tablets
containing about 0.3 g of Carbamazepine with 100.0 rnl of
methanol for 15 minutes. Dilute to 200.0 rnl with water, mix,
filter and further dilute 1 volume of the filtrate to 5 volumes
with methanol (50 per cent).

Reference solution. A 0.03 per cent w/v solution of
carbamazepine RS in methanol (50 per cent).

Inject the test solution and the reference solution.

Calculate the content of ClsHlzNzO in the tablets.

Storage. Store protected from moisture.

Carbamazepine Tablets
Carbamazepine Tablets contain not less than 95.0 per cent
and not more than 105.0 per cent of the stated amount of
carbamazepine, ClsHlzNzO.

Usual strength. 200 mg.

Identification

Boil a quantity of the powdered tablets containing 0.2 g of
Carbamazepine with 15 rnl of acetone, :I:ilter the hot solution,
wash the filtrate with two 5 rnl quantities of hot acetone, cool
in ice, evaporate the combined filtrates to dryness. The residue
complies with the following test

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with carbamazepine
RS.

Tests

Related substances. Determ.i,ne by liquid chromatography
(2.4.14).

Test solution. Shake a quantity of the powdered tablets
containing 0.3 g ofCarbamazepine with 100 rnl ofmethanol for
15 minutes. Dilute to 200 rnl with water, mix and filter.

Reference solution. Dissolve 7.5 mg each of carbamazepine
RS, 10, ll-dihydrocarbamazepine and iminodibenzyl in
methanol and dilute to 100 rnl with the same solvent. Dilute
1 rnl of the resulting solution to 50 rnl with methanol (50 per
cent).
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Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with
nitrile groups chemically bonded to porous silica
particles (10 flill) (such as NucleosillO CN),

.mobile phase: a mixture of 30 volumes of
tetrahydrofuran, 120 volumes of methanol and
850 volumes ofwater, adding 0.2 ml ofanhydrousfonnic
acid and 0.5 ml of triethylamine to 1000 ml of the
solution,

flow rate. 2 ml per minute,

spectrophotometer set at 230 Dill,

injection volume. 20 fll.
Inject the reference solution. The test is not valid unless the
resolution between the peaks due to carbamazepine and 10,
ll-dihydrocarbamazepine is at least 1.7.

Inject the test solution and continue the chromatography for
6 times the retention time of carbamazepine which is about
10 minutes.

In the chromatogram obtained with the test solution, the areas
of any peaks corresponding to 10, ll-dihydrocarbamazepine
and iminodibenzyl are not greater than the areas of the
corresponding peaks in the chromatogram obtained with the
reference solution (0.1 per cent). The area of any other
secondary peak is not greater than the area of the peale due to
carbamazepine (0.1 per cent) and the sum of the areas of any
such peaks is not greater than 5 times the area of the peak due
to carbamazepine (0.5 per cent). Ignore any peak with an area
less than 0.5 times the area of the peak due to carbamazepine
in the chromatogram obtained with the reference solution
(0.05 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14) as given
-----under-thecctest.,-for.,-Related."substanGes-using-the.,-following

solutions.

Test solution. Shake a quantity of the powdered tablets
containing about 0.3 g of Carbamazepine with 100.0 ml of
methanol for 15 minutes. Dilute to 200.0 ml with water, mix,
fIlter and further dilute 1 volume of the fIltrate to 5 volumes
with methanol (50 per cent).

Relerence sorui{on. A 0.63 per cel1.T-w/,,-sohiiion or
carbamazepine RS in methanol (50 per cent).

Inject alternately the test solution and the reference solution.

Calculate the content of C15HIZNzO in the tablets.

Storage. Store protected from moisture.

IP 2010

Carbenicillin Sodium
Carbenicillin Disodium

o H ,GOONa

() ~··~~~CH3
~wrrs GH3

NaOOG H H H

C17HltNzNaz06S Mol. Wt. 422.4

Carbenicillin Sodium is the disodium (6R)-6-[(2RS)-2
carboxylato-2-phenylacetamido]penicillinate.

Carbenicillin Sodium contains the equivalent of not less than
770 Ilg of carbenicillin per mg, calculated on the anhydrous
basis.

Category. Antibacterial.

Dose. By intravenous injection, the equivalent of 12 to 30 g of
carbenicillin daily, in divided doses; by intramuscular injection,

. the equivalent of 4 to 8 g of carbenicillin daily, in divided
doses.

Description. A white or slightly yellowish powder; odourless;
hygroscopic.

Identification

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

B. Heat 0.5 g in a small sealed container ona water-bath for .
3 minutes, remove the seal, and immediately replace by a cork
fitted with a platinum loop carrying a drop of a solution freshly
prepared by mixing 1 ml of a 0.5 per cent w/v solution of
sodium carbonate, 1 ml of phenolphthalein solution and
10 ml of water; the reagent is decolourised within 2 minutes.

C. AS. per cent w/v solution gives the reactions of sodium
salts (2.3.1). . .. .

Tests

pH (2.4.24). 6.5 to 8.0, determined in a 10.0percent w/v solution.

Specific optical rotation (2.4.22). +182° to +196°, determined
at 20° in a 1.0 per cent w/v solution.

Io_dine-ab.SJlrbing_@.bstances..Not.!QQfY. than 8.O_IJer_cent,
calculated on the anhydrous basis, determined by the following
method. Weigh accurately about 0.13 g and dissolve in
suffiCient mixed phosphate bufferpH 7.0 to produce 25.0 ml.
To 10.0 ml add 10 ml of mixed phosphate buffer pH 4.0 and
10.0 ml of 0.01 M iodine and titrate immediately with 0.01 M
sodium thiosulphate using starch solution, added towards
the end of the titration, as indicator. Repeat the operation
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without the substance under examination. The difference
between the titration represents the amount of iodine
absorbing substances present.

1 ml ofO.OIM sodium thiosulphate is equivalent to 0.000489 g
of iodine-absorbing substances.

Bacterial endotoxins (2.2.3). Not more than 0.05 Endotoxin
Unit per mg ofcarbenicillin.

Water (2.3.43). Notmore than 6.0 percent, detenninedon 0.15 g.

Assay. Determine by the microbiological assay of antibiotics,
Method A (2.2.10) and express the result in Ilg of carbenicillin
per mg.

Storage. Store in sterile containers, sealed so as to exclude
micro-organisms, in a refrigerator (2° to 8°).

Carbenicillin Sodium Injection
Carbenicillin fujection; Carbenicillin Disodium fujection

Carbenicillin Sodium Injection is a sterile material consisting
ofCarbenicillin Sodium, with or without auxilliary
substances. It is fIlled in sealed containers.

The injection is constituted by dissolving the contents of a
sealed container in the requisite amount ofWater for Injections
immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Carbenicillin Sodium Injection contains the equivalent of not
less than 90.0 per cent and not more than 110.0 per cent of the
stated amount ofcarbenicillin, C17HISN206S.

Usual strengths. The equivalent of 1 g and 5 g ofcarbenicillin.

Description. A white or almost white powder; odourless;
hygroscopic. .

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations (Powders
for Injection) and with the following requirements.

Identification

A. Detennine by infrared absorption spectrophotometrY (2.4.6).
Compare the· spectrum with that obtained with carbenicillin
sodium RS or with the reference spectrum of carbenicillin.

B. Heat 0.5 g in a small sealed container on a water-bath for
3 minutes, remove the seal, and immediately replace by a cork
fitted with a platinum loop carrying a drop ofa solution freshly
prepared by mixing 1 ml of a 0.5 per cent w/v solution of

CARBENOXOLONESOD~

sodium carbonate, 1 ml of phenolphthalein solution and
10 ml of water; the reagent is decolourised within 2 minutes.

C. A 5 per cent w/v solution gives the reactions of sodium
salts (2.3.1).

Tests

pH (2.4.24). 6.5 to 8.0, detennined in a 10.0per centw/v solution.

Specific optical rotation (2.4.22). +182° to +196°, determined
at 20° in a 1.0 per cent w/v solution.

Iodine-absorbing substances. Not more than 8.0 per cent,
calculated on the anhydrous basis, determined by the following
method. Weigh accurately about 0.13 g and dissolve in
sufficient mixed phosphate bufferpH 7.0 to produce 25;0 ml.
To 10.0 ml add 10 ml of mixed phosphate buffer pH 4.0 and
10.0 ml of 0.01 M iodine and titrate immediately with 0.01 M
sodium thiosulphate using starch solution, added towards
the end of the titration, as indicator. Repeat the operation
without the substance under examination. The difference
between the titration represents the amount of iodine
absorbing substances present.

1mlofO.OlM sodium thiosulphate is equivalent to 0.000489 g
of iodine-absorbing substances.

Bacterial endotoxins (2.2.3). Not more than 0.05 Endotoxin
Unit per mg ofcarbenicillin.

Water (2.3.43). Notmore than 6.0percent, detenninedon 0.15 g.

Assay. Determine the weight of the contents of 10 containers
and determine by the microbiological assay of antibiotics,
Method A (2.2.10) using the mixed contents of the
10 containers.

Labelling. The label states the quantity ofCarbenicillin Sodium
contained in the sealed container in terms of the equivalent
amount ofcarbenicillin.

Carbenoxolone Sodium

COONa

NaOOC

o~
C3Jl4sNa207 Mol. Wt. 614.7

Carbenoxolone Sodium is disodium 3p-(3
carboxylatopropionyloxy)-II-oxoolean-12-en-30-oate.
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Carbenoxolone Sodium Tablets

Carbenoxolone Tablets

1. When examined in the range 230 nm to 360 nm (2.4.7), a
0.0025 per cent w/v solution in a mixture of equal volumes of
111,eihanol and 0.02 M sodium carbonate shows an. absorption
maximum only at about 256 nm; absorbance at about 256 nm,
about 0.5.

2. Mix 5 mg with 50 mg of resorcinol and 2 ml of sulphuric
acid (80 per cent). Heat at 200° for 10 minutes, cool, pour into
200 ml of water and add sufficient 5 M sodium hydroxide to
make the mixture just alkaline; an intense green fluorescence
is produced.

B. A 5 per cent w/v solution of the residue obtained in test A
gives the reactions of sodium salts (2.3.1).

Water (2.3.43). Not more than 4.0 per cent, determined on 0.6 g.

Assay. Weigh accurately about 1.0 g and dissolve in 30 ml of
water. Add 30 ml of chloroform and 15 ml of a mixture of
10 volumes of2 M hydrochloric acid and 90 volumes ofwater,
shake and allow to separate. Add the chloroform layer to
40 ml of a 20 per cent w/v solution of sodium chloride, shake
and allow to separate. Repeat the extraction with four
quantities, each of 15 ml, of chloroform, combine the
chloroform extracts and add sufficient chloroform to produce
100.0 ml. Evaporate 25.0 ml, dry the residue at 100° at a pressure
of 2 kPa and dissolve in 10 ml of dimethylformamide. Titrate
with 0.1 M tetrabutylammonium hydroxide using thymol blue
solution as indicator. Carry out a blank titration.

1 ml of0.1 M tetrabutylammonium hydroxide is equivalent to
0.03073 g ofC34ILsNa207'

Spray with a 1.5 per cent w/v solution of vanillin in sulphuric
acid (60 per cent) and heat at 105° for 10 to 15 minutes. By
both methods of visualisation, any secondary spot in the
chromatogram obtained with the test solution IS not more
intense than the spot in the chromatogram obtained with the
reference solution.

Carbenoxo10ne Sodium contains not less than 97.0 per cent
and not more than 103.0 per cent of C34ILsNa207' calculated
on the anhydrous basis.

Category. Antiulcer.

Dose. 300 mg daily, in divided doses for 1 week; subsequently,
upto 150 mg daily, in divided doses.

Description. A white or pale cream powder; hygroscopic;
irritant to nasal membranes.

Identification

A. Dissolve 0.1 g in 5 ml of water, just acidify with 2 M
hydrochloric acid, stir well and fIlter. Wash the residue with
water until the washings are no longer acidic and dry to
constant weight at 105°. The residue complies with the
following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with carbenoxolone
sodium RS treated in the same manner or with the reference
spectrum of carbenoxolone.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.0025 per cent w/v solution in a mixture of equal volumes of
methanol and 0.02 M sodium carbonate shows an absorption
maximum only at about 256 nm; absorbance at about 256 nm,
about 0.5.

C.MixS mgwith 50 mg ofiesorcwoland 2ml of ~ulphuric
acid (80 per cent). Heat at 2000 for 10 minutes, cool, pour into

200 ml of water and add sufficient 5 M sodium hydroxide to Carbenoxolone Sodium Tablets contain not less than 95.0 per
make the mixture just alkaline; an intense green fluorescence cent and not more than 105.0 per cent of the stated amount of
is produced. carbenoxoloriesoditifu, C34ILsNa:i07'
D. A 5 per cent w/v solution gives the reactions of sodium

Usual strength. 50 mg.
salts (2.3.1).

Tests Identification

pH (2.4.24). 8.0 to 9.2, determined in a 10.0percentw/v solution. A. Shake a quantity of the powdered tablets containing 0.2 g
Specific optical rotation (2.4.22). +132° to +140°, determined of Carbenoxolone Sodium with 10 ml of methanol, fIlter and

-----:=in~a.:::1=:.0:.:::p...::e:.<::r.::::ce:.:::n::::t:..:w~/=-v::::s:.::ol:::u:.lti,::0:...:n:.:.:in:.:a:L:..-rmx:...:.::':tu:=--re=-o:"-f:-':e::":q::':u~al~v:::o~lu~m~e~s~o~f~evapnrate-to-dryness:-The-residue-complies-withihe-followingo-----

methanol and 0.02 M sodium carbonate. tests.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel F254 (such as
precoated Merck silica gel 60 F254 plates).

Mobile phase. A mixture of 60 volumes of ethyl acetate,
20 volumes ofmethanol, 11 volumes ofwater and 1 volume of
strong ammonia solution. _.

Test solution. A 1.5 per cent w/v solution of the substance
under examination in methanol.

Reference solution. A 0.03 per cent w/v solution of the
substance under examination in methanol.

Apply to the plate 5 ~ of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
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Tests

Related substances. Detennine by thin-layer chromatography
(2.4.17), coating the plate with silica gel F254 (such as
precoated Merck silica gel 60 F254 plates).

Mobile phase. A mixture of 60 volumes of ethyl acetate,
20 volumes ofmethanol, 11 volumes ofwater and 1 volume of
strong ammonia solution.

Test solution. Triturate a quantity of the powdered tablets
containing 0.1 g of Carbenoxolone Sodium with 20 ml of
methanol, fIlter, evaporate the fIltrate to low volume and add
sufficient methanol to produce 10 ml.

Reference solution. Dilute 3 volumes of the test solution to
100 volumes with methanol.

Apply to the plate 5 J.!l of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 om.
Spray with a 1.5 per cent wIv solution of vanillin in sulphuric
acid (60 per cent) and heat at 105° for 10 to 15 minutes. By
both methods of visualisation, any secondary spot in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with the
reference solution.

Other tests. Complies with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Triturate a quantity of
the powdered tablets containing about 75 mg of
Carbenoxolone Sodium with a small volume ofmethanol, fIlter
and add sufficient methanol to produce 250.0 ml. To 10.0 ml
add 10 ml of 0.02 M sodium carbonate and sufficient of a
mixture of equal voluIPes of methanol and 0.02 M sodium
carbonate to produce 100.0 ml and measure the absorbance
of the resulting solution at the maximum at about 256 om
(2.4.7). Calculate the content ofC3Jf4sNaZ07 taking 199 as the
specific absorbance at the maximum at about 256 om.

Carbidopa

~
COOH

I ~ HaC NHNH2
HO

OH

CIOHI~Z04,HzO Mol. Wt. 241.2

Carbidopais (S)-3-(3,4-dihydroxyphenyl)-2-hydrazino
2-methylpropionic acid monohydrate.

Carbidopa contains not less than 98.5 per cent and not more
than 101.0 per cent ofCIOHI~Z04'calculated with on the dried
basis.

Category. Antiparkinsonian.

CARBIDOPA

Dose. 10 to 25 mg in combination with Levodopa.

Description. A white to creamy white powder; odourless or
practically odourless.

Identification

Tests A and C may be omitted if tests B, D and E are carried
out. Tests B, D and E may be omitted if tests A and Care
carried out.

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

B. When examined in the range 230 om to 360 om (2.4.7), a
0.004 per cent wlv solution in a 1 per cent vlv solution of
hydrochloric acid in methanol shows an absorption maximum
only at about 282 om; absorbance at about 282 om, about 0.52.

C. Complies with the test for Specific optical rotation.

D. Shake vigorously about 5 mg with 10 ml of water for
1 minute and add 0.3 ml offerric chloride solution; an intense
green colour is produced, which quickly becomes reddish
brown.

E. Suspend 20 mg in 5 ml of water and add 5 ml of cupri
tartaric solution and heat; the colour of the solution changes
to dark brown and a red precipitate is produced.

Tests

Appearance of solution. Dissolve 0.25 g in 25 ml of 1 M
hydrochloric acid. The solution is clear (2.4.1) and not more
intensely coloured than reference solution BYS6 orBS6 (2.4.1).

Specific optical rotation (2.4.22). -22S to -26.5°, determined
in a solution prepared by dissolving 0.25 g in 25 ml of
aluminium chloride solution.

Hydrazine. Determine by thin-layer chromatography (2.4.17),
coating the plate with silanised silica gel G

Mobile phase. A'mixture of 2 volumes of methanol and
1 volume of water.

Test solution. Place 25 g of strongly basic anion exchange
resin into each of two stoppered conical flasks, add 150 ml of
carbon dioxide-free water to each flask and allow to stand for
30 minutes shaking occasionally. Decant the liquid from both
flasks and repeat the process with further quantities, each of
150 ml, of carbon dioxide-free water. Separately transfer the
resin portions into two 100-ml measuring cylinders, 3.5 to
4.5 cm in internal diameter, using 60 ml of carbon dioxide-free
water for one portion (A) and 20 ml of carbon dioxide-free
water for the other portion (B). Into each cylinder, insert a
gas-inlet tube, 2 to 3 rom in internal diameter at the end and
reaching almost to the bottom of the cylinder, and pass a rapid
current of nitrogenfor chromatography through each mixture
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so that homogeneous suspensions are produced. After
30 minutes, without interrupting the gas flow, add 1 ml of a
solution prepared by dissolving 0.5 g of the substance under
examination in sufficient 2 M hydrochloric acid to produce
2 ml to cylinderA. After 1minute stop the gas flow to cylinder
A and transfer the contents, through a moistened fIlter paper,
into cylinder B. After 1minute, stop the gas flow to cylinderB
and immediately pour the solution through a moistened fIlter
paper into a freshly prepared mixture of 1 ml of a 20 per cent
w/v solution of salicylaldehyde in methanol and 20 ml of
phosphate buffer solution pH 5.5, shake thoroughly for
1 minute and heat in a water-bath at 60° for 15 minutes; the
liquid becomes clear. Allow to cool, add 2 ml of toluene, shake
vigorously for 2 minutes and centrifuge. Vigorously shake the
toluene layer with two quantities, each of 20 ml, of a 20 per
cent w/v solution of sodium metabisulphite and then with
two quantities, each of 50 ml, of water and use the toluene
layer.

Reference solution. Prepare at the same time and in the same
manner but using 1 ml of a 0.002 per cent w/v solution of
hydrazine sulphate in 2 M hydrochloric acid in place of 1 ml
of the solution of the substance under examination.

Apply to the plate 10 IiI of each solution. Mter development,
dry the plate in air and examine in ultraviolet light at 365 nm.
Any secondary spot in the chromatogram obtained with the
test solution showing a yellow fluorescence is not more intense
than the corresponding spot in the chromatogram obtained
with the reference solution.

Methyldopa and 3-0-methylcarbidopa. Determine by liquid
chromatography(2.4.14)...

IP 2010

Inject the test solution and reference solution (a)

In the chromatogram obtained with the test solution, the areas
of any peaks corresponding to methyldopa and 3-0
methylcarbidopa are not greater than the areas of the
corresponding peaks in the chromatogram obtained with
reference solution (a).

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

Sulphated ash (2.3.18). Not more than 0.1 per cent

Loss on drying (2.4.19). 6.9 to 7.9 per cent, determined on
1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.15 g and dissolve in 75 ml of
anhydrous glacial acetic acid with the aid of gentle heat.
Titrate with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02262 g of
ClOHl~Z04'

Storage. Store protected from light.

Carbimazole

Test A may be omitted if tests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with carbimazole
RS or with the reference spectrum ofcarbimazole.

C7HlONzOzS Mol. Wt. 186.2

Carbimazole is ethyI3-methyl-2-thioxo-4-imidazoline-1
carboxylate.

Test solution. Dissolve 0.1 g in sufficient 0.1 M hydrochloric
acid to produce 10 ml.

Reference solution (a). Dissolve 5 mg of methyldopa RS and
5 mg of 3-0-methylcarbidopa RS in sufficient 0.1 M
hydrochloric acid to produce 100 ml. Carbimazole contains not less than 98.0 per cent and not more

-----Reference-solution-(b;);--Bissolve-5-mg-of-carbidop a-R-S"'ful.d-th~Q2.0_p-eLC_enLQLC7HlONzQzS,_calculated: on the dp..ed
5 mg of methyldopa RS in sufficient 0.1 M hydrochloric acid basIs.
to produce 10 ml. Category. Antithyroid.

Chromatographic system Dose. Controlling dose, 30 to 60 mg daily, in divided doses;
- a stainless steel column 25 cm x 4.6mm, packed with maintenance dose, 5 to 20 fig daily.

octylsilane bonded to porous silica (5 fJlIl),
_ mobile phase: a mixture of98 volumes of a 1.4 per cent" Description. A white or creamy-white, crystalline powder;

odour, characteristic.w/v solution of potassium dihydrogenphosphateand
-- --2voltimesof methanol,--- --~------ ------ ----- .--- Identification

- flow rate. 1ml per minute,
- spectrophotometer set at 282 nm,
- injection volume. 20 IiI.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to methyldopa and carbidopa
is greater than 4.0.
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B. In the test for Thiamazole and other related substances, the
principal peak in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with reference solution (b).

C. To a solution prepared by dissolving about 10 mg in a
mixture of 50 ml of water and 0.05 ml of dilute hydrochloric
acid, add 1 ml of potassium iodobismuthate solution; a red
precipitate is produced.

Tests

Thiamazole and other related substances. Determine by liquid
chromatography (2.4.14).

Note -Use freshly prepared solutions.

Solvent mixture. 20 volumes of acetonitrile and 80 volumes
of water.

Test solution. Dissolve 5 mg of the substance under
examination in 10.0 ml of the solvent mixture.

Reference solution (a). A solution containing 0.005 per cent
w/v of thiamazole (carbimazole impurity A) and 0.0001 per
cent w/v of carbimazole RS in the solvent mixture. Dilute
1.0 ml of this solution to 10.0 ml with the solvent mixture.

Reference solution (b). Dissolve 5 mg of thiamazole in
10.0 ml of the solvent mixture. Dilute 1.0 ml of this solution to
100 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm packed with

octadecylsilane bonded to porous silica (5 ,.un.),
- mobile phase: a mixture of 10 volumes of acetonitrile

and 90 volumes of water,
- flow rate. 1ml per minute,
- spectrophotometer set at 254 urn,
- injection volume. 20 fll.

Inject reference solution (a). The test is not valid unless the
resolution between the peaks due to carbimazole impurity A
and carbimazole is not less than 5.0.

Inject the test solution and reference solution (b). Run the
chromatogram 1.5 times the retention time of the principal
peak. In the chromatogram obtained with test solution, the
area ofsecondary peak corresponding to carbimazole impurity
A is not more than 0.5 times the area of the principal peak in
the chromatogram obtained with reference solution (b)
(0.5 per cent) and the areas of any other secondary peak is not
more than 0.1 times the area of the principal peak in the
chromatogram obtained with reference solution (b) (0.1 per
cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 percent, determined
on 1.0 g by drying over phosphorus pentoxide at a pressure
not exceeding 0.7 kPa for 24 hours.

CARBIMAZOLE TABLETS

Assay. Weigh accurately about 50 mg and dissolve in sufficient
water to produce 500.0 mI. To 10.0ml of the solution add 10ml
of 1 M hydrochloric acid and sufficient water to produce
100.0 ml and measure the absorbance of the resulting solution
at the maximum at about 291 urn (2.4.7). Calculate the content
of C7H lON20 2S taking 557 as the specific absorbance at
291 urn.

Storage. Store protected from light.

Carbimazole Tablets
Carbimazole Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
carbimazole, C7HlON20 2S.

Usual strengths. 5 mg; 20 mg.

Identification

A. Shake a quantity of the powdered tablets containing 50 mg
ofCarbimazole with two quantities, each of5 mI ofchloroform.
Combine the chloroform extracts, filter and evaporate the filtrate
to dryness. Dry the residue at 60° at a pressure not exceeding
0.7 kPa for 30 minutes The residue complies with.the following
test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with carbimazole
RS or with the reference spectrum ofcarbimazole.

B. To a small quantity of the powdered tablets add 1 drop of
dilute potassium iodobismuthate solution; a scarlet colour is
produced.

Tests

Thiamazoleand other related substances. Determine by liquid
chromatography (2.4.14).

Note -Usefreshlypreparedsolutions andprotectfrom light.

TestiiJlution. Disperse a quantity of the powdered tablets
containing about 20 mg ofCarbimazole in 10 mI ofacetonitrile
with the aid of ultrasound for 5 minutes, filter. Dilute 1ml of
this solution to 4 ml with 5 per cent v/v of acetonitrile.

Reference solution (a). A 0.00025 per cent w/v ofcarbimazole
RS in 5 per cent v/v of acetonitrile.

Reference solution (b). A 0.0005 per cent w/v of thiamazole in
5 per cent v/v of acetonitrile.

Reference solution (c). A solution containing 0.01 per cent
w/v of carbimazole RS and 0.0005 per cent w/v of thiamazole
in 5 per cent v/v of acetonitrile.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm packed with

octadecylsilane bonded to porous silica (5 J.I11l),
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B. 20.0 per cent v/v solution of

- mobilephase:A. 5.0 per cent v/v solution of
acetonitrile,

Mobile phase B
(per cent v/v)

o
o

100

100

o
o

CARBIMAZOLE TABLETS

acetonitrile,
a linear gradient programme using the conditions given
below,

- flow rate. 1ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 ~.

Time Mobile phase A
(min.) (per cent v/v)

o 100

4.5 100

4.6 0

30 0

30.1 100

40 100

Inject reference solution (c). The test is ilot valid unless the
resolution between the peaks due to thiamazole (carbimazoie
impurity A) and carbimazole is not less than 5.0.

Inject the test solution, reference solution (a) and (b). In the
chromatogram obtained with test solution, the area of
secondary peak corresponding to thiamazole is not more than
the area of the principal peak in the chromatogram obtained
with reference solution (b) (1.0 per cent) and the area of any
other secondary peak is not more than the area of the principal
peak in the chromatogram obtained with reference solution
(li)(0.5 pet cent).

Uniformity of content. Comply with the test stated under
Tablets.

Test solution. Powder one tablet, add 300 ml of water warmed
to a temperature not exceeding 35°, shake for a few minutes
and add sufficient water to produce 500.0 ml. Mix well, ftlter

-----an,---,aoilute ffirtlier, ifnecessary willi water. Complete the Assay
beginning at the words "Measure the absorbance....".

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 40 mg ofCarbimazole,
add 300 ml of water warmed to a temperature not exceeding
35°, shakefor a few minutes and add sufficientwater to produce
506.6 mJ.. M1X well. allel fIlter. Dilute 5.0 mI6f t:b.e ltlt:iatef6
50.0 ml with water and mix well. Measure the absorbance of
the resulting solution at the maximum at about 291 nm (2.4.7).
Calculate the content ofC7HlON20 2S taking 557 as the specific
absorbance at the maximum at about 291 nm.

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

IP 2010

Carbomers
Carbomers are high molecular mass polymers of acrylic acid
cross-linked with polyalkenyl ethers of sugars or polyalcohols.

Carbomerscontains not less than 56.0 per cent and notmore
than 68.0 per cent of carboxylic acid (-COOH) groups,
calculated on the dried basis.

Category. Excipient.

Description. A white, fluffy powder, hygroscopic.

Identification

Test A may be omitted if tests B, C, D and E are carried out.
Tests B, C, D may be omitted if tests A and E are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with carbomers RS.

B. Adjust a 1per cent w/v dispersion to about pH 7.5 with 1 M
sodium hydroxide. A higWy viscous gel is formed.

C. Add 2 ml of a 10 per cent w/v solution of calcium chloride
with continuous stirring to 10 ml of the gel obtained in test B.
A white precipitate is immediately produced.

D. Add 0.5 ml of thymol blue solution to 10 ml of a 1 per cent
w/v dispersion. An orange colour is produced. Add 0.5 ml of
cresol red solution to 10 ml of a 1 per cent w/v dispersion. A
yellow colour is produced.

E. It complies with the test for viscosity (2.4.28).

Tests

Apparent viscosity. The nominal apparent viscosity is in the
range 300 mPa s to 115000 mPa s. For aproduct with a nominal
apparent viscosity of 20000 mPa s or greater, the apparent
viscosity is 70.0 per cent to 130.0 per cent of the value stated
on the label; for a product with a nominal apparent viscosity
less than 20 000 mPa s, the apparent viscosity is 50.0 per cent
Lo-150:0-per-cenrohhe-valuecstatedcon-the-labelc--.--------

Dry the substance under examination in vacuum at 80° for
1 hour. Carefully add 2.5 g of the previously dried substance
under examination to 500 ml ofwater in a 1000ml beaker while
stiI'I'i.Dg continuously at 1bOO ± 5brpm, with the stirrer shaft
set at an angle of 60° to one side of the beaker. Add the
previously dried substance over a period of 45 to 90 seconds,
aLa uniform rate, ensuring thaUoose aggregatesofp9wder
are broken up and continue stirring at 1000 ± 50 rpm for
15 minutes. Remove the stirrer, and place the beaker containing
the dispersion in a water-bath at 25 ± 0.2° for 30 minutes.
Insert the stirrer to a depth necessary to ensure that air is not
drawn into the dispersion, and while stirring at 300 ± 25 rpm,
titrate with a glass-calomel electrode system·to .pH 7.3 to
7.8 by adding a 18 per cent wIv solution of sodium hydroxide
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Reference solution. Dissolve 62.5 mg of acrylic acid RS in
100 ml ofa 2.5 per cent wIv solution of aluminium potassium
sulphate. Dilute 1.0 ml of this solution to 50.0 ml with 2.5 per
cent w/v solution of aluminium potassium sulphate.

Chromatographic system

Inject alternately the test solution and the reference solution.
The retention time for acrylic acid is about 6.0 minutes. The
area of the peak in the chromatogram obtained with the test
solution is not more than the area of the corresponding peak
in the chromatogram obtained with the reference solution
(0.25 per cent).

Close the vials with a tight rubber membrane stopper coated
with polytetrafluoroethylene and secure with an aluminium
crimped cap. Shake to obtain a homogeneous dispersion.

Chromatographic system
- a capillary column 30 m x 0.53 mm, packed with

cyanopropyl phenyl polysiloxane,
- temperature:

column at 130°,
inlet port and detector at 240°,

- flow rate. 30 ml per minute of the carrier gas.
Stratic head-space conditions which may be used:

- equilibration temperature 80°,
- equilibration time 60 minutes,
- transfer line temperature 90°.

Inject 1 ml of the gaseous phase of the test solution and 1 ml
of the gaseous phase of the reference solution; repeat these
injections twice more. Maximum relative standard deviation
of the differences in area between the analyte peaks obtained
from the 3 replicate pair injections of the reference solution
and the test solution is 15 per cent. The test is not valid unless
the relative standard deviation for replicate injections is not
more than 15 per cent.

The mean area of the peak corresponding to benzene in the
chromatograms obtained with the test solution is not more
than half the mean area of the peak corresponding to benzene
in the chromatograms obtained with the reference solution
(2 ppm).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method C (20 ppm). Use 2 ml of lead standard
solution (10 ppm Pb).

Sulphated ash (2.3.18). Not more than 4.0 per cent, determined
on 1.0 g.

Loss ondrying (2.4.19). Not more than 3.0 per cent, determined
on 1.0 g by drying in vacuum at 80° for 60 minutes.

Assay. Weigh accurately about 0.12 g, add 50 ml of water
slowly with stirring and heating at 60° for 15 minutes. Stop
heating, add 150 ml of water and continue stirring for

Benzene. Determine by gas chromatography (2.4.13).

Diluent. Dissolve 0.1 g of benzene in 100 ml of dimethyl
sulphoxide. Further dilute 1.0 ml of the solution to 100.0 ml
with water. Further dilute 1.0 ml of this solution to 100.0 ml
with water.

Test solution. Weigh 50.0 mg of the substance under
examination, add 5.0 ml of water and 1.0 ml of dimethyl
sulphoxide.

Reference solution. Weigh 50.0 mg of the substance under
examination, add 4.0 ml ofwater, 1.0 ml ofdimethyl sulphoxide
and 1.0 ml of the diluent.

isocratic

Comments

linear gradient.

isocratic

Mobile
phase B

(per cent v/v)

o
100
o

a stainless steel column 12 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 Iffil),

- mobile phase: A. dissolve 0.136 g in 100 ml ofpotassium
dihydrogen phosphate, adjust to pH 2.5 using dilute
phosphoric acid,

B. equal volumes of a solution of 0.136 g
ofpotassium dihydrogen phosphate in 100 ml of water
and acetonitrile,
flow rate. 1ml per minute,
a linear gradient programme using the conditions given
below"
spectrophotometer set at 205 nm,
injection volume. 20 ,n.
Time Mobile

phase A
(inmin.) (per cent v/v)

0-8 100-?0

9-20 0 -? 100

21-30 100-?0

below the surface, determining the end-point
potentiometrically (2.4.25). The total volume ofthe 18 per cent
w/v solution of sodium hydroxide used is about 6.2 ml. Allow
2-3 minutes before the final pH determination. If the final pH
exceeds 7.8, discard the preparation, and prepare another using
a smaller amount of sodium'hydroxide for titration. Return the
neutralised preparation to the water-bath at 25° for 1 hour,
then perform the viscosity determination without delay to
avoid slight viscosity changes that occur 75 minutes after
neutralisation. Determine the viscosity (2.4.28) with a rotating
viscometer with a spindle rotating at 20 rpm, using a spindle
suitable for the expected apparent viscosity.

Free acrylic acid. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 0.125 g of the substance under
examination in 25 ml ofa 2.5 per cent w/v solution ofaluminium
potassium sulphate. Heat the suspension at 50° for 20 minutes
with shaking. Then shake the suspension at room temperature
for 60 minutes. Centrifuge and use the clear supernatant
solution.
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2-naphthacyl ester of 15R-epimer, the 2-naphthacyl ester of
carboprost and the 2-naphthacyl ester of the 5-trans isomer
with retention times of about 7, 8, 11 and 13 D;linutes
respectively. Measure the peak areas for the four components
and calculate the contents, of the 15R-epimer and 5-trans
isomer. The percentages ofI5R-epimer (as tromethamine salt)
and 5-trans isomer are not more than 2.0 per cent and 4.0 per
cent respectively.

Loss on drying. Not more than 1.0 per cent, detennined on 20
mg by Method B.

Assay. Detennine by liquid chromatography (2.4.14).

Test Solution. Weigh accurately about 5 mg of the substance
under examination, transfer to a stoppered 50-ml centrifuge
tube. Add 20.0 ml ofdichloromethane and 2 ml ofcitrate buffer
prepared by dissolving 10.5 g of citric acid monohydrate in
about 75 ml ofwater, adjusting the pH of the solution to 4.0 by
addition of sodium hydroxide solution slowly and diluting to
100 ml with water. Shake the stoppered tube for about
10 minutes and centrifuge. Transfer 4.0 ml of the lower
dichloromethane layer to .a suitable vial and evaporate the
solvent with the aid of a stream of nitrogen. To the dried
material add 100 fll of a freshly prepared 2 per cent w/v solution
of a-bromo-2'-acetonaphthone in acetonitrile and swirl to
wash down the sides ofthe vial. Add 50 mI ofa freshly prepared
1 per cent v/v solution of diisopropylethylamine in
acetonitrile, swirl again and place the vial,at a temperature of
30° to 35° for not less than 15 minutes. Evaporate the
ac(';:toninile from the vial with the aid of a stream of nitrogen,
add 2.0 ml of a 0.7 per cent w/v 'solution of gUaipllenesin
(internal standard) in the mobile phase, mix and filter the

. resulting solution through a fine porosity filter.

Reference solution. Prepare in the same manner but using
caroboprost tromethamine RS in place of the substance under
examination.

CHs

HO
\

Identification

Carboprost Tromethamine

Tests

30 minutes. Add 2 g of potassium chloride and titrate with
0.2 M sodium hydroxide determining the end-point
potentiometrically (2.4.25).

1 ml of 0.2 M sodium hydroxide is equivalent to 0.009 g of
carboxylic acid (-COOH) groups.

Storage. Store protected from moisture.

Labelling. The label states the nominal apparent viscosity.

Detenmne by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with carboprost
tromethamine RS. Examine the substances as mulls.

Specificoptical rotation. (2.4.22) +18.0° to +24.0°, determined
in a 1.0 per cent w/v solution in ethanol (95 per cent).

15R-Epimer and 5-trans isomer. Determine by liquid
chromatography (2.4.14).

Follow the method described under Assay but using injection
volume 25 fll. The usual order of elution is guaiphenesin, the

CZIH360S,CJIIlN03 Mol. Wt. 489.70

Carboprost Tromethamine is a salt of (5Z,13E)-
(8R,9S, 11R,12R,15S)-9,11,15-trihydroxy-15-methylprosta
5,13-dienoic acid with 2-amino-2-hydroxymethyl-1,3
propanediol. ,

Carboprost Tromethamine contains not less than 95.0 per cent
and not more than 105.0 percent 6fCZIH360s;C.iHIlN03,
calculated on the dried basis.

Great care should be taken to prevent inhaling particles of
Carboprost Tromethamine and exposing the skin to it.

Category. Uterine stimulant; abortifacient.

Dose. By deep intramuscular injection, 250 flg repeated if
necessary at l.5-hour intervals, the total dose not exceeding
12 mg. Continuous administration should not be longer than 2
days. Chromatographic system

------nDescription. A-wffite powdOier....-.---,- -- -~-stainless-steelco1l.lIIlll.:3D-clll.X:..4.JJlDl,.packed.wjt1:Lpomus,----

silica particles (3 to 10 flID),
- mobile phase: a mixture of7 ml of1,3-butanediol, 0.5 ml

of water and 992 ml of dichloromethane,
- flow rate. 1.5 ml per minute,
- spectrophotometer set 254 nm,
- injection volume. 10 fll.

Inject the reference solution. The retention times for
guaiphenesin and the 2=naphthacylesterofcarboprostare
about 7 minutes and 11 minutes respectively. The test is not
valid unless the resolution between these two peaks is greater
than 4.0 and the relative standard deviation for replicate
injections is not morethan 2.0 per cent.

Inject alternately the test solution and the re~erencesolution.

Calculate the content OfCZIH360S,C4HIIN03.
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Storage. Store in a refrigerator (20 to 8°).

Carboprost Tromethamine Injection
Carboprost Tromethamine Injection is a sterile solution of
Carboprost Tromethamine in Water for Injections. It may
contain Benzyl alcohol, Sodium Chloride and Tromethamine.

Carboprost Tromethamine Injection contains not less than
90.0 per cent and not more than 110.0 per cent of the stated
amount of carboprost, CZ1H360S'

Usual strengths. the equivalent of 250 Ilg and 500 Ilg of
carboprost in 1 ml.

Description. A colourless solution.

Identification

Extract a volume of the injection containing 2.5 mg of
Carboprost Tromethamine with 1.5 to 2 times its volume of
chloroform. Discard the chloroform layer and acidify the
aqueous layer with 3 to 5 drops of hydrochloric acid. Extract
the acidified solution with an equivalent volume ofchloroform.
Filter the chloroform layer through a pledget of cotton and
concentrate the filtrate to a volume of less than 1 ml. To the
resulting solution add 150 mg to 180 mg ofpotassium bromide
IR and mix well. Dry the potassium bromidemixture in vacuum
overnight and prepare a disc from the dried mixture.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with carboprost
tromethamine RS treated in the same manr.rost.

Tests

pH (2.4.24). 7.0 to 8.0.

Bacterial endotoxins. Not more than 714.3 Endotoxin Units
per mg of carboprost tromethamine.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Determine by liquid chromat9graphy (2.4.14).

Test solution. Transfer a volume of the injection containing
500 Ilg of carboprost to a stoppered 50-ml centrifuge tube.
Add 20.0 ml of dichloromethane and 1.0 ml of citrate buffer
prepared by dissolving 10.5 g of citric acid monohydrate in
about 75 ml of water, adjusting the pH ofthe solution to 4.0 by
addition of sodium hydroxide solution slowly and diluting to
100.0 ml with water. Shake the stoppered tube for about
10 minutes and centrifuge. Transfer 8.0 ml of the lower
dichloromethane layer to a suitable vial and evaporate the
solution with the aid ofa stream of nitrogen (The residue may
not evaporate to dryness because of the presence of benzyl

SODIUM CARBOXYMETHYL CELLULOSE

alcohol). Add 100 III of a freshly prepared 2 per cent w/v
solution of a-bromo-2'-acetonaphthone in acetonitrile and
swirl to wash down the sides of the vial. Add 50 III of a freshly
prepared 1 per cent v/v solution of diisopropylethylamine in
acetonitrile, swirl again and place the vial at a temperature of
30° to 35° for not less than 15 minutes. Evaporate the
acetonitrile from the vial with the aid of a stream of nitrogen,
add 1.0 ml of a 0.3 per cent w/v solution of guaiphenesin
(internal standard) in the mobile phase, mix and filter the
resulting solution through a fine porosity filter.

Reference solution. Prepare an aqueous solution containing
about 0.332 mg of carboprost tromethamine RS and 9 mg of
benzyl alcohol per ml. Transfer 2.0 ml of the resulting solution
to a stoppered 50-ml centrifuge tube and proceed as given
under the test solution beginning at the words "Add 20.0 ml
ofdichloromethane.... ".

Chromatographic system
- a stainless steel column 30cmx 4 nun, packed with porous

silica particles (3 to 10 /lID),
- mobile phase: a mixture of 7 ml of 1,3-butanediol,

0.5 ml of water and 992 ml of dichloromethane,
- flow rate. 1.5 ml per minute,
- spectrophotometer set 254 nm,

injection volume. 10 Ill.
Inject the reference solution. The retention times for
guaiphenesin and the 2-naphthacyl ester of carboprost are
about 7 minutes and 11 minutes respectively. The test is not
valid unless the resolution between these two peaks is greater
than 4.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the quantity, in Ilg, ofcarboprost CZ1H360S per ml of
the injection from the ratios of the peak response of the
2-naphthacyl ester of carboprost and the internal standard
obtained with the test solution, the ratios of the peak response
of the 2-naphthacyl ester of carboprost and the internal
standard obtained with the reference solution and the
concentration, in Ilg per ml, of carboprost in carboprost
tromethamine RS in the reference solution.

Storage. Store in a refrigerator (2° to 8°).

Labelling. The label states the strength in terms of the
equivalent amount of carboprost in a suitable dose-volume.

Sodium Carboxymethyl Cellulose
Carmellose Sodium

Sodium Carboxymethylcellulose is the sodium salt of a
partially-substituted poly(carboxymethyl) ether of cellulose.
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Carnauba Wax

the limit test for arsenic (l ppm). Prepare the standard using
0.5 ml of arsenic standard solution (10 ppm As).

Heavy metals (2.3.13). To the residue obtained in the test for
Sulphated ash add 1 ml of hydrochloric acid, evaporate to
dryness on a water-bath and dissolve the residue in 20 ml of
water. 12 ml of the solution complies with the limit test for
heavy metals, Method D ( 20 ppm). Prepare the standard using
lead standard solution (1 ppm Ph).

Chlorides (2.3.12). 10 ml of solution A complies with the limit
test for chlorides (0.25 per cent).

Sulphated ash (2.3.18). 20.0 to 33.3 per cent, calculated on the
dried basis, determined on 1.0 g dispersed in a mixture of
equal volumes of sulphuric acid and water.

Loss on drying (2.4.19). Not more than 10.0 per cent,
determined on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.2 g and disperse in 80 ml of
anhydrous glacial acetic acid. Heat on a water-bath for
2 hours, cool. Titrate with 0.1 M perchloric acid determining
the end-point potentiometrically (2.4.25). Carry out a blank
titration.

Iml of 0.1 M perchloric acid is equivalent to 0.002299 g of
Na

Storage. Store protected from light.

Labelling. The lalJel states (1) the apparent viscosity in
riiillipascalsecoridsof a 2 percerifwlV sohitiori or,where the
viscosity is low, the concentration of the solution to be used
and the apparent viscosity in mPa s;(2) that the contents are
not intended for· use in the manufacture of an injectable
preparation.

Tests

A. Sprinkle a quantity containing 1.0 g of the dried substance
on to 90 ml of carbon dioxide-free water at 40° to 50°, stir
vigorously until a colloidal solution is produced, cool and
dilute to 100 ml with carbon dioxide-free water (solution A).
To 10 ml of solution A add 1 ml of copper sulphate solution; a
blue, cotton-like precipitate is produced.

B. BoilS ml of solution A for a few minutes; no precipitate is
produced.

C. Solution A gives the reactions of sodium salts (2.3.1).

Sodium Carboxymethylcellulose contains not less than
6.5 per cent and not more than 10.8 per cent of sodium, Na,
calculated on the dried basis.

Category. Pharmaceutical aid (suspending agent; viscosity-
increasing agent; excipient). . .

Description. A white or almost white, granular powder;
odourless or almost odourless; hygroscopic.

Identification

Appearance of solution. Solution A is not more opalescent
than opalescence standard OS4 (2.4.1), and no~more intensely
coloured than reference solution YS6 (2.4.1).

pH (2.4.24). 6.0 to 8.0, determined in solution A.

Apparent viscosity. 75 to 140 per cent of the declared value,
determined by the following method. To 50 ml ofwater heated
to 90° add, with stirring, a quantity containing 2 g of the dried
substance under examination or,for a product oflow viscosity,
use the quantity required to give the concentration on the
label. Allow to cool, dilute to 100 ml with water and continue
stirring until solution is complete. Determine the viscosity by
Method C (2A.28), at 20° using a shear rate of·1O g-l. If
necessary, use rates slightly below and slightly above 10 S·1 Carnauba Wax is obtained from the leaves of Copernicia
and interpolate. cerifera Mart. (Fam. Palmae) after purification to remove

-------:-A-rs-e---m---·c-(---2.---3---.1---0---). P""la-c---e---5.---O-g---in-a-dry-:-------K---je---I---dahl~---fl-as.,..k-, a-d---d---2""0-ml--:---Cforelgn matter. ----

of nitric acid, and warm cautiously until the reaction Category. Pharmaceutical aid (tablet coating agent).
commences. Allow the reaction to subside without further
heating, then add a mixture of 20 ml of nitric acid and 5 ml of Description. A pale yellow to light brown coarse powder, flakes

or lumps of hard brittle wax; odour, characteristic and free
sulphuric acid and heat until browiifumes cease to De

from rancidity.
evolved. Add 0.5 ml of perchloric acid (60 per cent), heat

. until white fumes appear, and if the liquid is still dark add Identification
furth~r~IIlal1Qll311tities ()f nitric {lcirj 3ll<l h~a.t llIltil.tl1e liqlli<l
becomes pale yellow. Heat again until the white fumes appear Uetermiiie15ftl:ili1~layerc:trroii:i.atograpny(2~4.17),·c6allilirtlie

and continue heating for a further 15 minutes. Add 0.5 rnl of plate with silica gel G
perchloric acid (60 per cent) and continue heating for a few Mobile phase. A mixture of 98 volumes of chloroform and
minutes. Allow the solution to cool add 10 ml of water, and 2 volumes of ethyl acetate.

heat until white fumes appear. Repeat the heating with a further Test solution. Dissolve 0.1 g of the substance under
5 ml ofwater,cool and add40 rnlofwaterand.10 ml ofstannated examination,with warming, in 5 mlof chlotofotm and use the
hydrochloric acid AsT..The resulting solution complies with warm solution.
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Reference solution. Dissolve 5 mg of (+)-menthol, 5 ~ of
menthyl acetate and 5 mg of thymol in 10 ml of toluene.

Apply separately to the plate, as bands 20 mm x 3 mm, 30~ of
test solution and 10 ~ of reference solution.

After development, dry the plate in air and spray with a freshly
prepared 20 per cent w/v solution of phosphomolybdic acid
in ethanol (95 per cent) and heat at 105° for 15 minutes. The
chromatogram obtained with the reference solution shows in
the lower part a dark blue band due to menthol, a reddish band
above it due to thymol and a dark blue band in the upper part
due to menthyl acetate. The chromatogram obtained with the
test solution shows a large blue band due to triacontanol
(melissyl alcohol) at an Rf value between those of the bands
due to menthol and thymol in the chromatogram obtained
with the reference solution and blue bands at R f values
between those of the bands due to menthyl acetate and thymol
in the chromatogram obtained with the reference solution. In
addition, the chromatogram obtained with the test solution
shows further bands at higher Rf values than menthyl acetate,
that with the highest R f value being very pronounced, and a
number of faint bands below that due to triacontanol; a band
on the line of application is blue.

Tests

Melting range (2.4.21). 78° to 88°, determined by Method II.

Heavy metals (2.3.13). 0.5 g complies with the limit test for
heavy metals, Method B (40 ppm).

Acid value. Not more than 12.0, determined by the following
method. Weigh accurately about 2.0 g (w) in a flask fitted with
a reflux condenser, add 40 ml of xylene and heat until the
substance has dissolved. Add 20 ml of ethanol (95 per cent)
and titrate the hot solution with 0.5 M ethanolic potassium
hydroxide, using phenolphthalein solution as indicator, until
a pink colour persists for at least 10 seconds (ni ml). Repeat
the operation without the substance under examination
(n2 ml). Calculate the acid value from the expression
28.05(nrnI)/w'

Saponification value. Between 78 and 95, determined by the
following method. To the titrated solution from the
determination of theAcid value, add 20.0 ml of0.5 M ethanolic
potassium hydroxide and boil under a reflux condenser for
3 hours. Titrate the hot solution immediately with 0.5 M
hydrochloric acid, using 1 ml of phenolphthalein solution
as indicator, until the red colour is discharged. Reheat the
solution to boiling and continue the titration, if necessary,
until the red colour no longer reappears on heating (n3 ml).
Repeat the operation without the substance under examination
(n4 ml). Calculate the saponification value from the expression
a+[28.05(nrn3)/w] where a is the acid value.

Sulphated ash (2.3.18). Not more than 0.25 percent, determined
on2.0g.

CARVEDILOL

Storage. Store protected from light and moisture.

Carvedilol

OH H

2U
O~N~O

1
0 &OCH3

HN / ~ ~ I
.---::

C~2tN204 Mol. Wt. 406.5

Carvedilol is (RS)-I-(9H-carbazol-4-yloxy)-3
[[2-(2-methoxyphenoxy)ethyl]amino]propan-2-ol.

Carvedilol contains not less than 99.0 per,cent an!i not more
than 101.0 per cent of C24H2tN204, calculated on the dried
basis.

Category. Antihypertensive.

Description. A white or almost white, crystalline powder.

Identification

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

Tests

Related snbstances. Determine by liquid chromatography .
(2.4.14).

Test solution. Dissolve 25.0 mg of the substance under
examination in sufficient mobile phase to produce 25.0 ml.

Reference solution (a). Dilute 1.0 ml of the test solution to
100.0ml with the mobile phase. Dilute 1.0ml ofthis solution to
10.0 ml with the mobile phase.

Reference solution (b). Dissolve 0.005 g of 2RS -1-[benzyl[2
(2 -methoxyphenoxy)ethyl]-amino]3-(9H-carbazol-4
yloxy)propan-2-ol) RS (carvedilol impurity A RS) in 5.0 ml of
the test solution and dilute to 100.0 ml with the mobile phase.

Reference solution (c). Dilute 1.0 ml ofreference solution (b)
to 100.0ml with the mobile phase. Dilute 2.0 ml of this soiution
to 10.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm packed with

octylsilane bonded to porous silica (5 1JIll) (Such as
YMC- Packpro C8),

- column temperature. 55°,
- mobile phase: dissolve 1.77 g ofpotassium dihydrogen

_phosphate in water and dilute to 650 ml with the same
solvent, adjust the pH to 2.0 with dilute
orthophosphoric acid and add 350 ml of acetonitrile,
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Carvedilol Tablets contain not less than 95.0 per cent and not
more than 105.0 per cent of the stated amount of carvedilol,
Cz4Hzc;Nz0 4'

Usual strengtbs. 3.125 mg; 6.25 mg; 12.5 mg.

Identification

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

Tests·

Dissolution (2.5.2).
Apparatus No.1,

- flow rate. 1:rillper minute,
- spectrophotometer set at 240 nm,
- injection volume. 20 IJI.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to carvedilol and carvedilol
impurity A is not less than 1.7.

Inject the test solution and the reference solutions. Run the
chromatograms for eight times the retention time of the
principal peak. In the chromatogram obtained with the test
solution, the area of the peak due to carvedilol impurity A is
not more than twice the area of the peak in the chromatogram
obtained with reference solution (c) (0.02 per cent), the area of
the peak due to any other impurity is not more than twice the
area of the principal peak in the chromatogram obtained with
reference solution (a) (0.2 per cent) and the sum of the areas
ofall the secondary peaks is not more than five times the area
of the principal peak in the chromatogram obtained with
reference solution (a) (0.5 per cent). Ignore any peak with an
area less than the area ofthe principal peakin the chromatogram
obtained with reference solution (c) (0.01 per cent).

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy
metals, Method B (10 ppm Pb).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 percent, determined
on 1 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.35 g and dissolve in 60:rlll of
glacial acetic acid. Titrate with 0.1 M perchloric acid,
determining the end~point potentiometricany (2.4.25). Carry
out a blank titration.

1 :rill of 0.1 M perchloric acid is equivalent to 0.04065 g of
CZ~Zc;NZ04'

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

Medium. 900 ml ofgastric bufferpH 1.3 prepared by dissolving
2g ofsodium chloride in 7 ml ofhydrochloric acid and 500 ml
of water lpld diluting to 1000ml with water,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14) using the
chromatographic conditions as described in the Assay.

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

Reference solution. Prepare a solution using carvedilol RS in
the dissolution medium to obtain the same concentration as
expected in the test solution.

Calculate the content ofCz4Hzc;Nz04'
D. Not less than 70 per cent of the stated amount of
Cz4Hzc;Nz0 4'
Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Shake a quantity of the powdered tablets
containing 25 mg ofCarvedilol with 15 ml of the mobile phase,
dilute to 25 ml with the mobile phase and filter.

Reference solution (a). A 0.1 per cent w/v solution of
carvedilol RS in the mobile phase.

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

Chromatographic system
a stainless steel column 12.5 cm x 4.6 rom packed with
octylsilane bonded to porous silica (5 /lffi) (such as
YMC-Packpro C8),

- cbltiIIlri te:rllperattite 55°,
- mobile phase: dissolve 1.77 g ofpotassium dihydrogen

phosphate in water, dilute to 650 ml with the same
solvent, adjust the pH to 2.0 with dilute
orthophosphoric acid and add 350 in! of acetonitrile,

- flow rate. 1ml per minute,
- spectrophotometer set at 240 nm,

----C---·-a-r-v-e-d-n-o-l-l1-a-b---l---e-t-s--------,-------,-----,mJection volume. 20lTI· - ..-------

Inject reference solution (a). The test is not valid unless the
column efficiency in not less than 2000 theoretical plates and
the tailing factor is not more than 2.0.

b1ject the test solution arid reference solution (b). Run the
chromatograms for eight times the retention time of the
principal peak. In the chromatogram obtained with the test
solution, the.areaofanys.econdarypeakisnotmorethanQ.5
times the area of the peak in the chromatogram obtained with•reference solution (b) (0.5 per cent) and the sum ofareas ofall
the secondary peaks is not more than twice the area· of the
peak in the chromatogram obtained with reference solution
(b)(2.0percent).

Uniformity of content. Comply with the test stated under
Tablets.
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Determine by liquid chromatography (2.4.14), using the
chromatographic conditions as described under Assay.

Test solution. Disperse one tablet in 5 ml ofwater and dilute to
25 ml with the mobile phase and filter.

Reference solution. Prepare a solution using carvedilol RS in
the mobile phase to obtain the same concentration as expected
in the test solution.

Calculate the content of C24H26N204 in the tablet.

Other tests. Comply with the tests ·stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 50 mg ofCarvedilol,
disperse in 10 ml of water and dilute to 50 ml with the mobile
phase and filter. Dilute 5.0ml of the solution to 50.0ml with the
mobile phase.

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

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 rom, packed with

octylsilane bonded to porous silica (5 Iffil) (such as
YMC- Packpro C8),

- mobile phase: amixtureof50volumesof2percentw/v
solution of sodium heptane sulphonate in water, 25
volumes of acetonitrile and 25 volumes of methanol
with the pH adjusted to 3.1 with orthophosphoric acid,

- flow rate. 1ml per minute,
- spectrophotometer set at 285 nm,
- injection volume. 10 fll.

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

Inject the test solution and the reference solution.

Calculate the content of C24H26N204 in the tablets.

Storage. Store protected from light, at a temperature not
exceeding 300

•

Cefaclor

ClsH14ClN304S,H20 Mol. Wt 385.8
. Cefacloris (6R,7R)-7-[[(2R)-2-amino-2-phenylacetyl]amino]

3-chloro-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2
carboxylic acid monohydrate.

CEFACLOR

Cefaclor contains not less than 96.0 per cent and not more
than 102.0 per cent of ClsHI4CIN304S, calculated on the
anhydrous basis.

Category. Antibacterial.

Description. Awhite or slightly yellow powder.

Identification

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

Tests

pH (2.4.24).3.0 to 4.5, determined in a suspension, prepared
by dispersing 0.25 g in 10 ml of carbon dioxide-free water;

Specific optical rotation (2.4.22). +1010 to +11e, determined
in 1.0 per cent w/v solution in a 1.0 per cent w/v solution of
hydrochloric acid.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. A 0.27 per cent w/v solution of sodium
dihydrogen phosphate, adjusted to pH 2.5 with phosphoric
acid.

Test solution. Dissolve 50 mg of the substance under
examination in 10 ml of the solvent mixture.

Reference solutipn (a) A solution containing 0.0025 per cent
w/v cefaclorRS and 0.005 per cent w/v delta-3-cefaclor RS in
the solvent mixture.

Reference solution (b) Dilute 1 m1 of the test solution to
100ml with the solvent mixture.

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

octadecylsilane bonded to porous silica (5 Iffil),
- mobile phase: A. a 0.78 per cent w/v solution of sodium

dihydrogen phosphate adjusted to pH 4.0 with
phosphoric acid,

B. mix 450 ml ofacetonitrile with 550ml
of mobile phase A,

- flow rate. 1ml per minute,
- a linear gradient programme using the conditions given

below,
- spectrophotometer set at 220 nm,
- injection volume. 20 fll.

Increase the concentration of mobile phase B continuously
and linearly by 0.67 per cent v/v per minute for 30 minutes
(25 per cent v/v). Then increase the concentration of mobile
phase B continuously and linearly by 5 per cent vIv per minute
for 15 minutes (100 per cent v/v). Finally elute with mobile
phase B for 10 minutes.
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Cefaclor Capsules

validunless the tailing factor of the cefaclor peak is not more
than 1.5.

Solvent mixture. A 0.27 per cent w/v solution of sodium
dihydrogen orthophosphate, adjusted pH to 2.5,if necessary,
with orthophosphoric acid.

Cefaclor Capsules contains not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of cefaclor,
CI5H14CIN30';S.

Usual strengths. 250 mg; 500 mg.

Identification

A. Shake a quantity of the contents of the capsules containing
0.3 g of anl1ydrous cefaclor ·with 100 rnl of water, filter and
dilute 1 rnl of the filtrate to 100 rnl with water.

When examined in the range 190 nm to 310 nm (24.7), the
resulting solution shows an absorption maxinlum only at about
264nm.

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

Inject reference solution (a) 6 times. The testis not valid unless
the relative standard deviation of the peak area of cefacloris
not more than 1.0 per cent.

Inject alternately the test solution and reference solution (a).

Calculate the content OfCI5HI4CIN304S,

Storage. Store protected from moisture.

Equilibrate the column with a mixture of5 volumes ofmobile
phase B and 95 volumes of mobile phase A for at least 15
minutes between each analysis. Inject the solutions. At the
end of the programme change the composition of the mobile
phase to a mixture of 5 volumes of mobile phase B and 95
volumes of mobile phase A to re-equilibrate the column.

Inject reference solution (a). The test is not valid unless the
resolution between the peaks due to cefaclor and delta-3
cefaclor is not less than 2.0 and the tailing factor of the cefaclor
peak is not more than 1.2. If necessary, adjust the acetonitrile
content of the mobile phase.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
peak, other than the principal peak and any peaks due to the
mobile phase, is not greater than 0.5 times the area of the
principal peak in the chromatogram obtained with reference
solution (b) (0.5 per cent) and the sum of the areas of all such
peaks is not more than twice the area of the principal peak in
the chromatogram obtained with reference solution (b) (2.0
per cent). Ignore any peak with an area less than 0.1 times the
area of the principal peak in the chromatogram obtained with
r~ference solution (b).

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

Water (2.3.43).3.0 to 6.5 per cent, determined on 0.2 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 15 mg of the substance under
examination in the mobile phase and dilute to 50.0 rnl with the
mobile pha.se.

Reference solution (a). AO.03 per cent w/v solution of cefaclor Tests
RS in the mobile phase.

Dissolution (2.5.2).
Reference solution (b). A solution containing 0.03 per cent
w/v each of cefaclorRS and delta-3-cefaclor RS in the mobile Apparatus No.1,
phase. Medium. 900 rnl ofwater,

-------:=--~---:-::----------------~Speed-and-time;-50-rpm-aild·45-minute·;-. ---,------.---.--=---.--
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with Withdraw a suitable volume of the medium and filter. Measure
octadecylsilane bonded to porous silica (5 Ilffi), the absorbance of the filtered solution, suitably diluted with

- mobile phase: a mixture prepared by adding 220 volumes the medium if necessary, at the maxinlum at about 264 nm
of methanol to a mixture of 780 volumes of water, 10 (2.4.7). Calculate the content OfC15H14CIN304S in the medium
volumes of triethylamine and 1 g of sodium from the absorbance obtained from a solution of known
pentanesulphonate, adjusted to pH 2.5 with concentration of cefaclor RS in the same medium.

()!'tlz()phosPlzoris:qcicl.~ D, Not less-than 70 per-centofthe.stated amounLof
- flow rate. 1.5 ml per minute, ClN 0 SC15H14 3 4 .
- spectrophotometer set at 265 nm,
_ injection volume. 20 ~. Related substances. Determine by liquid chromatography

Inject reference solution (b). The test is not valid unless the (2.4.14).

resolution between the peaks due to cefaclor and delta-3
cefacloris n()tjessthan 2.5. Adjust the concentration of
methanol in the mobile phase, if necessary. The test is not
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Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantitY of the contents of capsules
containing about 75 mg of anhydrous cefaclor with 200 ml of
the mobile phase, dilute to 250.0 ml with the mobile phase and
filteL . .

Reference solution (a). A0.03 per cent w/v solution ofcefaclor
RS in the mobile phase. .

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

octadecylsilane bonded to porous silica (51JIl1) (such as
Beckman Ultrasphere ODS and Supelcosil LC-18-DB),

- mobile phase: a solution prepared by dissolving 1 g of
sodiumpentanesulphonate in a mixture of780 volumes
of water and 10 volumes of triethylamine, adjusting
the pH to 2.5 with orthophosphoric acid adding 220
volumes of methanol and mixing,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 265 nm,
- injection volume. 20 ,n.

Inject reference solution (b). The test is not valid unless ,the
resolution between the peaks due to cefaclor and delta-3
cefaclor is not less than 2.5.

Inject alternately the test solution and reference solution (a).

Calculate the content of ClsH14C1N304S in the capsules.

Storage. Store protected from moisture.

Labelling. The quantity of active ingredient is stated in terms
of the equivalent amount of anhydrous cefaclor.

isocratic

re-equilibration

Comments

linear gradient

Mobile
phase B

(per cent v/v)

5-25

25 100

100

100-5

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

octadecylsilane bonded to porous silica (5 1JIl1) (Such
as Spherisorb ODS-2),

- mobile phase: A. a 0.78 per cent w/v solution ofsodium
dihydrogen orthophosphate adjusted to pH 4.0 with
orthophosphoric acid,

B. a mixture of450 volumes ofacetonitrile
and 550 volumes of mobile phase A,

- flow rate. 1 mlper minute,
- a linear gradient programme using the conditions given

below,
spectrophotometer set at 220 ~,
injection v<;>lume. 20 ,n.

Time Mobile
phase A

(inmin.) (per cent v/v)

o 30 95-7'5

30-45 75-0

45 -55 0

55 70 0 95

Test solution. Shake a quantity of the contents of the capsules
containing 0.5 g of anhydrous cefaclor with 200 ml of the
solvent mixture, dilute to 250 ml with the solvent mixture and
filter.

Reference solution (a). A 0.002 per cent w/v solution of
cefaclor RS in the solvent mixture.

Reference solution (b). A solution containing 0.0025 per cent
w/v of cefaclor RS and 0.005 per cent w/v of delta-3-cefaclor
RS in the solvent mixture. . Reference solution (b). A solution containing 0.03 per cent

w/v each of cefaclorRS and delta-3-cefaclor RS in the mobile
phase.

Equilibrate the column with a mixture of5 volumes ofmobile
phase B and 95 volumes of mobile phase A for at least 15
minutes.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to cefaclor and delta-3
cefaclor is not less than 2.0. Ifnecessary,adjust the proportion
of acetonitrile in the mobile phase.

Inject the test solution and reference solution (a). In the
chromatogram obtained with the test solution the area of any
secondary peak is not greater than half the area of the principal
peak in the chromatogram obtained with reference solution
(a) (0.5 percent) and the sum of the areas of any such peaks is
not greater than twice the area of the principal peak in the
chromatogram obtained with reference solution (b) (2 per
cent). Ignore any peak with an area less than 0.1 times the area
of the principal peak in the chromatogram obtained with
reference solution (a) (0.1 per cent).

Other tests. Comply with the tests stated under Tablets.

Cefaclor Oral Suspension
Cefaclor Oral Suspension is a mixture consisting of Cefaclor
with buffering agents and other excipiertts. It contains a
suitable flavouring agent. It is filled in a sealedcontainer.

The suspension is constitUted by dispersing the contents of
the sealed container in the specified volume of Water just
before use.

Cefaclor Oral Suspension contains not less than 90.0 per cent
and not more than 120.0 per cent of the stated amount of
cefaclor, ClsH14C1N304S,

When stored at the temperature and for the period stated on
the label during which the constituted suspension may be
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Time Mobile Mobile Comments
phase A phase B

(inmin.) (per cent v/v) (per cent v/v)

0-30 95 -75 5 - 25 linear gradient

30=45 75 =0 25 -100 linear gradient

45 - 55 0 100 isocratic

55 - 70 0 - 95 100 - 5 re-equilibration

Equilibrate the column with a mixture of5 volumes ofmobile
phase B and 95 volumes of mobile phase A for at least 15
minutes.

Related substances. Determine by liquid chromatography
(2.4.14).

A. Shake a quantity of the oral suspension containing 0.3 g of
anhydrous cefaclor with 500 ml ofwater and filter.

When examined in the range 190 nm to 310 nm (2.4.7), the
filtrate shows an absorption maximum only at about 264 nm.

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

Tests

Identification

expected to be satisfactory for use, it contains not less than
80·.0 per cent of the stated amountofcefaclor, ClsH14C1N304S,

Usual strengths. 15 mg per 5 ml; 375 mg per 5 ml.

Storage. Store protected from moisture at a temperature Il()t
exceeding 30°.

The constituted suspension complies with the tests stated
under Oral liquids and with the following tests.

Inject reference solution (b). The test is not valid unless
resolution between the peaks due to cefaclor and delta-3
cefaclor is not less than 2.0. Ifnecessary, adjust the proportion
of acetonitrile in the mobile phase.

Inject the test solution and reference solution (a). In the
chromatogram obtained with the test solution the area of any
secondary peak is not greater than the area of the principal
peak in the chromatogram obtained with reference solution
(a) (1 per cent) and the sum of the areas of any such peaks is
not greater than three times the area of the principal peak in
the chromatogram obtained with reference solution (a) (3 per

Solvent mixture. A 0.27 per cent w/v solution of sodium cent). Ignore any peak with an area less than 0.1 times the area
dihydrogen orthophosphate, adjusted to pH 2.5 with of the principal peak in the chromatogram obtained with
orthophosphoric acid. reference solution (a) (0.1 per cent).

Test solution. Shake a quantity of the oral suspension Other tests. Complies with the tests stated under Oral Liquids.

contaIDingabout 0.25 g of anhydt:{)US cefaCIor with 200 ml of Assay. Determine by liquid chromatography (2.4.14).
the solventmixture, diluteto 250 ml with the solvent mixture
and filter. Test solution. Shake a quantity of the oral suspension

containing about 75 mg of anhydrous cefaclor with 200 ml of
Reference solution (a). A 0.001 per cent w/v solution of the mobile phase, dilute to 250.0 ml with the mobile phase and
cefaclor RS in the solvent mixture. filter.

Reference solution (b). A solution containing 0.0025 per cent Reference solution (a). A 0.03 per cent w/v solution ofcefaclor
w/v of cefaclor RS and 0.005 per cent w/v of delta-3-cefaclor RS in the mobile phase.

----RS-in-the-solvent-mixture.~------------_==~~=_c_;_~">T7_c_;_~....._:_,_,__~___c:_.
Reference solution (b). A solution containing O-.m-per cent

Chromatographic system w/v each ofcefaclor RS and delta-3-cefaclor RS in the mobile
- a stainless steel column 25 cm x 4.6 mm, packed with phase.

octadecylsilane bonded to porous silica (5 1J.lll) (such as
Spherisorb ODS-2), Chrorpatogra.phic systerp

a stainless steel column 25 cm x 4.6 mm, packed with
mobile phase: A. a 0.78 per cent w/v solution ofsodium octadecylsilane bonded to porous silica (5 1J.lll) (such as
dihydrogen orthophosphate,djusted to pH 4.0 with Beckman UltrasphereODS and SupelcosilLC-18-DB),

_!!-,,:.~1I.,oJZ~<!.§Rhq!..~c_.tJ:f!.j!J_L ----------- -:-------mobilephase:asolutionprepared-bydissolvingl-.gof
B. a mixture of450 volumes ofacetonitrile sodium pentanesulphonate in a mixture of 780 ml of

and 550 volumes of mobile phase A, water and 10 ml of triethylamine, adjusting the pH to
flowrate. 1ml per minute, 2.5 using orthophosphoric acid, adding 220ml of
a linear gradient programme using the conditionsgiven methanol and miXing,
below, flow rate. 1.5 mlper minute,
spectrophotometer set at 220 nm, spectrophotometer set at 265 nriJ.,
injection volume. 20~. injection volume. 20 ~.
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Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to cefaclor and delta-3
cefaclor is not less than 2.5 and the tailing factor of the peak
due to cefaclor is not more than 1.5.

Inject alternately the test solution and reference solution (a).

Determine the weight per rnl of the oral suspension (2.4.29)
and calculate the content ofClsH14C1N304S, weight in volume.

Repeat the procedure using a portion of the constituted
suspension that has been stored at the temperature and for
the period stated on the label.

Storage. Store at the temperature and use within the period
stated on the label.

Labelling. The label states the quantity in terms of the
equivalent amount of anhydrous cefaclor.

Cefaclor Sustained-release Tablets
Cefaclor Sustained-release Tablets are prolonged-release
tablets containing Cefaclor. The appropriate release of the
active ingredient is demonstrated by a suitable dissolution
test

Cefaclor Tablets contains not less than 90.0 per cent and not
more than 105.0 per cent of the stated amount of cefaclor,
ClsH14C1N304S.

Usnal strengths. 125 mg; 250 mg.

Identification

A. Shake a quantity of the powdered tablets containing 0.3 g
of anhydrous cefaclor with 100 rnl of water, filter and dilute
1 rnl of the filtrate to 100 rnl with water.

When examined in the range 190 nm to 310 nm (2.4.7), the
resulting solution shows an absorption maximum only at about
264nm.

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

Tests

Dissolntion (2.5.2). Complies with the test stated under tablets.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. A 0.27 per cent w/v solution of sodium
dihydrogen orthophosphate, adjusted pH to 2.5, ifnecessary,
with orthophosphoric acid.

Test solution. Shake a quantity of the powdered tablets
containing 0.75 g of anhydrous cefaclor with 200 rnl of the

CEFACLOR SUSTAINED-RELEASE TABLETS

solvent mixture, dilute to 250 rnl with the solvent mixture and
filter.

Reference solution (a). A 0.003 per cent w/v solution of
cefaclor RS in the solvent mixture.

Reference solution (b). A solution containing 0.0025 per cent
w/v of cefaclor RS and 0.005 per cent w/v of delta-3-cefaclor
RS in the solvent mixture.

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

octadecylsilane bonded to porous silica (51lffi) (such as
Spherisorb ODS-2),

- mobile phase: A. a 0.78 per cent w/v solution ofsodium
dihydrogen orthophosphate adjusted to pH 4.0 with
orthophosphoric acid

B. a mixture of450 volumes ofacetonitrile
and 550 volumes of mobile phase A.

- flow rate. 1 rnl per minute,
a linear gradient programme using the conditions given
below,

- spectrophotometer set at 220 nm,
- injection volume. 20 J.t1.

Time Mobile Mobile Comment
phase A phase B

(in min.) (per cent v/v) (per centv/v)

0-30 95 -75 5 - 25 linear gradient

30 - 45 75 - 0 25 - 100 linear gradient

45 - 55 0 100 isocratic

55 - 70 0 - 95 100 - 5 re-equilibration

Equilibrate the column with a mixture of5 volumes ofmobile
phase B and 95 volumes of mobile phase A for at least 15
minutes.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to cefaclor and delta-3
cefaclor is not less than 2.0. Ifnecessary, adjust the proportion
of acetonitrile in the mobile phase.

Inject the test solution and reference solution (a). In the
chromatogram obtained with test solution the area of any
secondary peak is not greater than 0.6 times the area of the
principal peak in the chromatogram obtained with reference
solution (a) (0.6 per cent) and the sum ofthe areas of any such
peaks is not greater than twice the area of the principal peak in
the chromatogram obtained with reference solution (a) (2 per
cent). Ignore any peak with an area less than 0.1 times the area
of the principal peak in the chromatogram obtained with
reference solution (a) (0.1 per cent).

Assay. Determine by liquidchromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 75 mg ofanhydrous
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cefaclor, disperse in the mobile phase, shake, dilute to 250.0 ml
with the mobile phase and ftlter.

Reference solution (a). A 0.03 per cent w/v solution ofcefaclor
RS in the mobile phase.

Reference solution (b). A solution containing 0.03 per cent
w/v each of cefadorRS and delta-3-cefaclor RS in the mobile
phase.

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

octadecy1silane bonded to porous silica (5 !JlIl) (such as
Beckman Ultrasphere ODS and Supelcosil LC-18-DB),
mobile phase: a solution prepared by dissolving 1 g of
sodium pentanesulphonate in a mixture of780 volumes
of water and 10 volumes of triethylamine, adjusting
the pH to 2.5 with orthophosphoric acid, adding 220
volumes of methanol and mixing,

- flow rate. 1.5 ml per minute,
spectrophotometer set at 265 nm,

- injection volume. 20 fll..
Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to cefaclor and delta-3
cefaclor is not less than 2.5.

Inject the test solution and reference solution (a).

Calculate the content of ClsH14CIN304S in the tablets.

Storage. Store protected from moisture.

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

IP 2010

Identification

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

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel H and impregnating the dry plate by
placing it in a tank containing a shallow layer of about 1 cm of
a mixture of 95 volumes of n-hexane and 5 volumes of
1-tetradecane, allowing the solvent to ascend to the top,
removing the plate and allowing the solvent to evaporate.

Mobile phase. A mixture of 60 volumes of 0.1 M citric acid,
40 volumes of 0.1 M disodium hydrogen phosphate and
1.5 volumes of a 6.66 per cent w/v solution of ninhydrin in
acetone.

Test solution. A 0.2 per cent w/v solution of the substance
under examination in water.

Reference solution (a). A 0.2 per cent w/v solution ofcefadroxil
RSin water. .

Reference solution (b). A mixture of equal volumes of the test
solution and reference solution (a).

Apply to the plate 20 fll. of each solution. After development,
dry the plate in air, spray with a 0.2 per cent w/v solution of
ninhydrin in ethanol, dry at 110° for 10 minutes and examine.
The principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with reference solution (a). The principal spot in the
chromatogram obtained with reference solution (b) appears
as a single compact spot.

Cefadroxil
Tests

pH (2.4.24). 4.0 to 6.0, determined in a 5.0 per cent w/v
suspension.

~
COOH Specific optical rotation (2.4.22). +165° to +178°, determined

HO~_9_O~~~ s:: CHs . ,1"I20--,,-----"'in"-'a~I"'_'..0"'_Rer cent w/v solution. _

~N~~S Related substances Determine by liquid chromatography

NH
2

H H H (2.4.14).

Test solution. Dissolve 50 mg of the substance under
CH;H17N30S~,H20 Mol. Wt. 381.4 examination in 50.0 ml ofmobile phase A.

Cefadroxilis7-[(R)-2-amino-2-(4-hydroxypheny1)acetarnido]- Reference solution (a). Dissolve 10 mg of D-a-(4
3-methyl-3-cephem-4-carboxylic acid monohydrate. hydroxyphenyl)glycine RS (cefadroxil monohydrate impurity

Ceradroxil-contains nOiless thari-95.0percent aiid-nofmore A-RS)in-1O.0.ml-ofthe.mobile.phaseA.-------- .-----=-

than 101.0 per cent of C16H17N30SS, calculated on the Reference solution (b). Dissolve 10 mg of 7
anhydrous basis. aminodesacetoxycephalosporanic acid RS (cefadroxil

monohydrate impurity B RS) in 10.0 ml of the phosphate buffer
Category. Antibacterial.

pH 7.0.

Dose. 500 mg to 2 g daily,ill divideddoses. R ,f'. I fl' () Dil t 1 0 ml h f fi 1 tl'eJerence so u on c . u e .eac 0 re erence so u on
Description.A white to off-white, crystalline powder. (a) and (b) to 100.0 ml with the mobile phase A.
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Mobile phase B
(per cent v/v)

2

2-30

30-2

2
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Reference solution (d). Dissolve 10 mg each of
dimethylformamide and dimethylacetamide in 10.0 ml of the
mobile phaseA. Dilute 1.0 of this solution to 100.0 ml with the
mobile phase A.

Reference solution (e). Dilute 1.0 ml of the reference solution
(c) to 25.0 ml with the mobile phaseA.

Chromatographic system
- a stain~ess steel column 10 cm x 4.6 rom packed with

octadecylsilane bonded to porous silica (5 /lID),
- mobile phase: A. phosphate buffer pH 5.0,

B. methanol,
a linear gradient programme using the conditions given
below,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume. 20 Ill.

Time Mobile phase A
(in min) (per cent v/v)

0-1 98

1-20 98-70

20-23 70-98

23-30 98

Inject reference solution (c). The relative retention time with
reference to cefadroxil for dimethylformamide is about 0.4 and
for dimethylacetamide is about 0.75. The test is not valid unless
the resolution between the peaks due to cefadroxil impurity A
and C is not less than 5.0. In the chromatogram obtained with
reference solution (e) signal- to- noise ratio for the second
peak is not less than 10.

Inject the test solution and reference solutions (c). In the
chromatogram obtained with the test solution, the area of
secondary peak due to cefadroxil impurity Ais not more than
the area of the first peak in the chromatogram obtained with
reference solution (c) (1.0 per cent), the area ofany secondary
peak is not more than the area of the second peak in the
chromatogram obtained with reference solution (c) (1.0 per
cent). The sum of areas of all the secondary peaks is not more
than 3 times the area of the second peak in the chromatogram
obtained with reference solution (c) (3.0 per cent). Ignore any
peak with an area less than 0.05 times the area of the second
peak in the chromatogram obtained with reference. solution
(c) (0.05 per cent). Ignore the peaks due to dimethylformamide
and dimethylacetamide.

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm,
determined by Method B.

Water (2.3.43).4.2 to 6.0 per cent, determined on 0.5 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. A freshly prepared 0.1 per cent w/v solution of
the substance under examination in phosphate bufferpH 5.0.

CEFADROXIL CAPSULES

Reference solution. Afreshly prepared 0.1 per cent w/v solution
of cefadroxil RS in phosphate buffer pH 5.0.

Chromatographic system
- a stainless steel column 25 cm x 4·rom, packed with

octadecylsilane bonded to porous silica (3 to 10 /lID),
- mobile phase: a mixture of 96 volumes of phosphate

buffer pH 5.0 and 4 volumes of acetonitrile,
- flow rate. 1.5 ml per minute,
- spectrophotometer set at 230 nID,

- .injection volume. 20 Ill.
Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of C16HI7N30sS.

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

Cefadroxil Capsules
Cefadroxil Capsules contain not less than 90.0 per cent and
not more than 120.0 per cent of the. stated amount of
anhydrous cefadroxil, C16HI7N30SS.

Usual strength. The equivalent of 50.0 mg of anhydrous
cefadroxil.

Identification

Determine by thin-layer chromatography (2.4.17), coating the
plate with silica gel H and impregnating the dry plate by
placing it in a tank containing a shallow layer ofabout 1cm of
a mixture of 95 volumes of n-hexane and 5 volumes of
1-tetradecane, allowing the solvent to ascend to the top,
removing the plate and allowing the solvent to evaporate.

Mobile phase. Amixture of60 volumes of0.1 M citric acid, 40
volumes of 0.1 M disodium hydrogen phosphate and
1.5 volumes of a 6.66 per cent w/v ~olution of ninhydrin in
acetone.

Test solution. Shake a quantity of the contents of a capsule
with sufficient water to produce a solution containing 0.2 per
cent wIv ofCefadroxil.

Reference solution (a). A 0.2per cent w/v solution of
cefadroxil RS in water.

Reference solution (b). Amixture ofequal volumes of the test
solution and reference solution (a).

Apply to the plate 20 III of each solution. After development,
dry the plate in air, spray with a 0.2 per cent w/v solution of
ninhydrin in ethanol, dry at 110° for 10 minutes and examine.
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The principal spot in the chromatogram obtained with the test Inject the test solution, reference solution (a), (b) and (c). Run
solution corresponds to that in the chromatogram obtained - the chromatogram 6 times the retention times of the principal
with reference solution (a). The principal spot in the peale In the chromatogram obtained with the test solution,
chromatogram obtained with reference solution _(b) appears the area ofpeak corresponding to cefadroxil impurity A is not
as a single compact spot. more than theareaofthe princiPal peakin the chromatogram

obtained with reference solution (b) (1.0 per cent), the area of
Tests peak corresponding to cefadroxil impurity B is not more than
Dissolution (2.5.2). the area of the principal peak in the chromatogram obtained
Apparatus No.1, with refen;mce solution (c) (1.0 per cent) and the area of any
Medium. 900 ml ofwater, other secondary peak is not more than the area of the principal

peak in the chromatogram obtained with reference solution
Speed and time. 100 rpm and 45 minutes. (a) (1.0 per cent). Ignore any peak with an area less than 0.1

Withdraw a suitable volume of the medium and fIlter. Measure times the area of the principal peak in the chromatogram
the absorbance (2.4.7) of the filtrate, suitably diluted if obtained with reference solution (a)(O.l per cent).

necessary, at the maximum at about 263 nm. Water (2.3.43). Not more thari 7.0 per cent, determined on

Calculate the content of CI6H17N30sS in the medium from the 0.5 g of the mixed contents of 20 capsules.
absorbance obtained from a solution of known concentration Other tests. Comply with the tests stated under Capsules.

of cefadroxil RS. Assay. Determine by liquid chromatography (2.4.14).

D. Not less than 75 per cent of the stated amount of NOTE _ Use freshly prepared solutions.
CI~I7N30SS.

Test solution. Weigh accurately a quantity of the mixed
Related substances. Determine by liquid chromatography contents of 20 capsules containing about 0.2 g of Cefadroxil,
(2.4.14). add sufficient phosphate bufferpH 5.0, shake for 30 minutes,
Test solution. Dissolve a quantity of content of capsules dilute to 200.0 ml with the same solvent and fIlter.

containing 0.5 g ofanhydrous cefadroxil in 50 ml of the mobile Reference solution. A 0.1 per cent w/v solution of cefadroxil
phase, mix for 10 minutes and fIlter. RS inph()sphate buffer pH 5.0.

Reference solution (a). A 0.01 per cent Vi/v solution of Chromatographic system
cefadroxil RS in the mobile phase. - a stainless steel column 25 cm x 4 mm, packed with

Reference solution (b). A 0.01 per cent w/v solution of D_a_octadecylsilane bondedto porous silica (5 f..llD.),
(4-hydroxyphenyl) glycine RS (cefadroxil impurity A RS) in - mobile phase: a mixture of 96 volumes of phosphate
the mobile phase. buffer pH 5.0 and 4 volumes of acetonitrile,

- flow rate. 1.5 ml per minute,
Reference solution (c). A 0.01 per cent w/v solution of 7- _ spectrophotometer set at 230 nm,
aminodesacetoxycephalosporanic acid RS (cefadroxil _ injection volume. 20,.u.
impurity B RS) in the mobile phase.

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

_______.._----'a~st""'ainl~·~e""s",os_'!s~te""e~l""co~I""umn='_'3~0'-c"'m~x~3"".~9.:-mm=~p~a~c~k~ed~w~ith~-than.2.0-p.e:r..cent. __.._-------_
octadecylsilane bonded toporous silica (10~) (such Inject alternately the test solution and the reference solution.
as BondapakC18),

_ column temperature. 40°, Calculate the content of CI6H17N30sS in the capsules.

- mobile phase: add 200 volumes of 1M potassium Storage. Store protected from moisture at a temperature not
hydroxide, 40 volumes of 0.4 M tetrabutylammonium exceeding 30°.
hydroxide and 80 volumes ofmethanol in 1600 volumes Labelling. The label states the strength in terms ofanhydrous
of water and dilute to 2000 volume with water, adjust cefadroxil.

- flow rate. 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 50 ,.u.

Inject reference solution (a). The test is not valid unless the
theoretical plates are not less than 1500 and symmetry factor
is not more than 1.6 and the relative standard deviation for
replicate injection is not more than 2.0 per cent.

Cefadroxil Oral Suspension
Cefadroxil Mixture

Cefadroxil Oral Suspension is a mixture of Cefadroxil with
buffering agents -and-other excipients. _It -contains a suitable
flavouring agent. It is filled in a sealed container.
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The suspension is constituted by dispersing the contents of
the sealed container in the specified volume of water just
before use.

Cefadroxil Oral Suspension contains not less than 90.0 per
cent and not more.than 120.0 per cent of the stated amount of
C1JI17N30SS.

When stored at the temperature and for the period stated on
the label during which the constituted suspension may be
expected to be satisfactory for use, it contains not less than
80.0 per cent of the stated amount of cefadroxil.

Usual strengths. The equivalent of 125 mg and 250 mg of
anhydrous cefadroxil per 5 ml after reconstitution.

Identification

Determine by thin-layer chromatography (2.4.17), coating the
plate with silica gel H and impregnating the dry plate by
placing it in a tank containing a shallow layer ofabout 1em of
a mixture of 95 volumes of n-hexane and 5 volumes of
1-tetradecane, allowing the solvent to ascend to the top,
removing the plate and allowing the solvent to evaporate.

Mobile phase. A mixture of 60 volumes of 0.1 M citric acid,
40 volumes of 0.1 M disodium hydrogen phosphate and
1.5 volumes of a 6.66 per cent w/v solution of ninhydrin in
acetone.

Test solution. Dilute a suitable quantity of the freshly prepared
suspension with water to obtain a solution containing 0.2 per
cent w/v ofcefadroxil. Filter the solution.

Reference solution (a). A0.2 per cent w/v solution ofcefadroxil
RSin water.

Reference solution (b). A mixture ofequal volumes of the test
solution and reference solution (a).

Apply to the plate 20 ~ of each solution Mter development,
dry the plate in air, spray with a 0.2 per cent w/v solution of
ninhydrin in ethanol, dry at 110° for 10 minutes and examine.
The principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with reference solution (a). The principal spot in the
chromatogram obtained with reference solution (b) appears
as a single compact spot.

Water (2.3.43). Not more than 2.0 per cent, determined on
1.0 g, using a mixture of 2 volumes of carbon tetrachloride,
2 volumes of chloroform and 1volume ofmethanol in place of
methanol in the titration vessel.

The constituted suspension complies with the tests stated
under Oral liquids and with the following tests.

Tests

pH (2.4.24). 4.5 to 6.0.

CEFADROXIL TABLETS

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Transfer an accurately weighed quantity of the
suspension containing about O.lg of cefadroxil to a 100-ml
volumetric flask, add phosphate buffer pH 5.0, shake for
30 minutes, dilute to 100.0 ml with the same solvent and filter.

Reference solution. A 0.1 per cent w/v solution of cefadroxil
RS in phosphate buffer pH 5.0.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with

octadecylsilane bonded to porous silica (5 flID),
- mobile phase: a mixture of 96 volumes of phosphate

buffer pH 5.0 and 4 volumes of acetonitrile,
- flow rate. 1.5 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume. 20 ~.

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

Inject alternately the test solution and the reference solution.

Determine the weight per ml (2.4.29) of the suspension and
calculate the content of C16H17N30SS, weight in volume.

Repeat the procedure using a portion of the suspension that
has been stored at the temperature and for the period stated
on the label during which it may be expected to be satisfactory
for use.

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

Labelling. The label states the quantity ofactive ingredient in
terms of anhydrous cefadroxil.

Cefadroxil Tablets
Cefadroxil Tablets contain not less than 90.0 per cent and
not more than 120.0 per cent of the stated amount of
anhydrous cefadroxil, C16H17N30 SS.

Usual strengths. The equivalent of 500 mg and 1 g of
anhydrous cefadroxil.

Identification

Determine by thin-layer chromatography (2.4.17), coating the
plate with silica gel H and impregnating the dry plate by
placing it in a tank containing a shallow layer ofabout 1cm of
a mixture of 95 volumes of n-hexane and 5 volumes of
1-tetradecane. allowing the solvent to ascend to the top,
removing the plate and allowing the solvent to evaporate.

Mobile phase. A mixture of 60 volumes of 0.1 M citric acid,
40 volumes of 0.1 M disodium hydrogen phosphate and
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Tests

1.5 volumes of a 6.66 per cent w/v solution of ninhydrin in
acetone.

Reference solution (a). A 0.2 per cent wlv solution ofcefadroxil
RS in water.

Reference solution (b). A mixture of equal volumes of the test
solution and reference solution (a).

Test solution. Shake a quantity of the powdered tablets with
sufficient water to produce a solution containing 0.2 per cent
wIv of cefadroxil. Filter the solution. .

Apply to the plate 20 III of each solution After development,
dry the plate in air, spray with a 0.2 per cent w/v solution of
ninhydrin in ethanol, dry at 110° for 10 minutes and examine.
The principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with reference solution (a). The prinCipal spot in the
chromatogram obtained with reference solution (b) appears
as a single compact spot.

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of water,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure
the absorbance of the flltrate, suitably diluted if necessary, at
the maximum at about 263 nm (2.4.7). Calculate the content of
C16H17I--hOsSm the medium from the absorbance obtame(BT()Ill
a solution of known concentration of cefadroxil RS.

D. Not less than 75 per cent of the stated amount of
CJ(#17N30SS.

Related substances. Determine by liquid chromatography
(2.4.14).

column temperature. 40°,
mobile phase: add 200 volumes of 1M potassium
hydroxide, 40 volumes of 0.4 M tetrabutylammonium
hydroxide and 80 volumes ofmethanol in 1600 volumes
of water and dilute to 2000 volume with water, adjust

.. the pH to 7.0 with orthoi;h()spho~ic·{lcid, ... ..... .....

flow rate. 1 ml per minute,
spectrophotometer set at 254 nm,

- injection volume. 50 Ill.
Inject reference solution (a). The test is not valid unless the
theoretical plates are not less than 1500 and symmetry factor
is not more than1.6 and the relative standard deviation for
replicate injections is not more than 2.0 per cent.

Inject the test solution, reference solution (a), (b) and (c). Run
the chromatogram 6 times the retention times of the principal
peak. In the chromatogram obtained with the test solution,
the area ofpeak corresponding to cefadroxil impurity A is not
more than the area of the principal peak in the chromatogram
obtained with reference solution (b) (1.0 per cent), the area of
peak corresponding to cefadroxil impurity B is not more than
the area of the principal peak in the chromatogram obtained
with reference solution (c) (1.0 per cent) and the area of any
other secondary peak is not more than the area of the principal
peak in the chromatogram obtained with reference solution
(a) (1.0 per cent). Ignore any peak with an area less than 0.1
times the area of the principal peak in the chromatogram
obtained with reference solution (a) (0.1 per cent):

Other tests. Comply with the tests stated under Tablets.

Wa.ter(7,3.4~)~.N<:>t !Il()r~.thaIl~.:()pe! Eel1tL cle.te.rmined on
0.5 g of the powdered tablets.

Assay. Determine by liquid chromatography (2.4.14).

NOTE-Prepare the following solutions freshly.

Test solution. Weigh and powder 20 tablets. Weigh accurately
Test solution. Dissolve a quantity of powdered tablets a quantity of the powder containing about 0.2 g of cefadroxil,

-----'containiug-about0:5-g-ofanhydrous-cefadroxiI-in-50·ml-of-the-disso1:ve-incphosphate-buffer-pH5.D-by-shaking.for30 minutes _
mobile phase, mix for 10 minutes and filter. and dilute to 200.0 ml the same solvent. Filter the solution,

Reference solution (a). A 0.01 per cent w/v solution of Reference solution. A 0.1 per cent w/v solution of cefadroxil
cefadroxil RS in the mobile phase. RS in phosphate buffer pH 5.0.

Reference solution (b). A 0.01 per cent wlv solution of D-a- Chromatographic system
(4-hydroxyphenyl) glycine RS (cefadroxil impurity ARS) in - a stainless steel column 25 cm x 4 mm, packed with
the mobile phase. octadecylsilane bonded to porous silica (3 to 10 ~),

- mobile phase: a mixture of 96 volumes of phosphate
ReJereni:esoliifion(cJ.~A-0:Orpeicenfw7v·solufionof7: buffer pH 5.0 and 4 volumes of acetonitrile, --
aminodesacetoxycephalosporanic acid RS (cefadroxil flowrate.1.5mlperminute,
impurity B RS) in the mobile phase. spectrophotometer set at 230 nm,

Chromatographic system - injection volume. 20 Ill.
- a stainless steel column 30 cm x 3.9 mm packed with Inject the reference solution. The test is not valid unless the

octadecylsilane bonded to porous silica relative standard deviation for replicate injections is not more
(10 fl1ll)(such as @on<ipakC18), than 2.0 per cent.
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(per cent v/v)

.0

~100

100

100~
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Inject alternately the test solution and the reference solution.

Calculate the content of C16H17N30SS in the tablets.

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

Labelling. The label states the strength in terms of anhydrous
cefadroxil.

Cefamandole Nafate

o COONa
)l 0 ~

H 0 H N.... ) ..;'.S

~N-1=rs j--WCH,
I H H \ I
~. 0 N=N

Mol. Wt. 512.5

Cefamandole Nafate is 7-n-mandelamido-3-[[(1-methyl-1H
tetrazol-5~yl)thio]methyl]-3-cephem-4-carboxylic acid

Cefamandole Nafate contains not less than 93.0 per cent and
not more than 102.0 per cent of C19H17N~a06SZ'calculated
on the anhydrous and sodium carbonate-free basis, for the
sum of the content of cefamandole nafate, and cefamandole
sodium expressed as cefamandole nafate.

Cefamandole Sodium contains not more than 10.0 per cent of
C1sH17N6NaOsSz, calculated on the anhydrous and sodium
carbonate-free basis.

Sodium Carbonate contains not less than 4.8 per cent and not
more than 6.4 per cent of NaZC03.

Category. Antibacterial.

Description. A white or almost white powder.

Identification

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

B. Gives the reactions of sodium salt (2.3.1).

Tests

Appearance ofsolntion. A 10.0per cent w/v solution in carbon
dioxide-free water (solution A) is clear (2.4.1) and its
absorbance at 475 nm (2.4.7) is not more than 0.03.

pH(2.4.24). 6.0 to 8.0, measured after 30 minutes, determined
in solution A.

CEFAMANDOLE NAFATE

Specific optical rotation (2.4.24). - 35.0° to - 45.0°, determined
in a 10.0 per cent w/v solution in acetate buffer pH 4.7
calculated on anhydrous .and sodium carbonate-free basis.

Related substances. Deterffiine by liquid chromatography
(2.4.14).

NOTE-Prepare the solutions immediately before use.

Solvent mixture. 18 volumes of acetonitrile and 75 volumes
of a 10 per centv/v solution of triethylamine, adjusted to pH
2.5 with orthophosphoric acid.

Test solution. Dissolve 100 mg of the substance under
examination in 10.0 rnl of the solvent mixture.

Reference solution (a). Dilute 1.0 rnl of the test solution to
10.0 rnl with the solvent mixture, then heat at 60 °for 30 minutes.

Reference solution (b). Dilute 1.0 rnl of the test solutionto
100.0 rnl with the solvent mixture.

Chromatographic system .
- a stainless steel column 25 cmx 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 Iilll),
- mobile phase: A. a mixture of 1 volume of triethylamine

phosphate buffer prepared by dissolving 2.0 g of
sodium pentanesulphonate in 350 rnl of water, add
40 rnl of triethylamine, adjusted to pH 2.5 with ortho
phosphoric acid and dilute to 700 rnl with water, and 2
volumes of water,

B. a mixture of equal volumes of
triethylamine phosphate buffer, methanol and
acetonitrile,

- a linear gradient programme using the conditions given
below,

- flow rate. 1.5 rnl per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 Ill.

Time Mobile phase A
(inmin) (per cent v/v)

0-1 100

1-35 100~

35~5 0

45-50 ~100

Inject reference solution (a). The test is not valid unless the
resolution between the peaks due to cefamandole and
cefamandole nafate is not less than 5.0. The relativeretention
time with reference to cefamandole nafate for cefamandole is
about 0.8.

Inject reference solution (b) and the test solution. In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of principal peak in
the chromatogram obtained in the with reference solution (b)
(1.0 percent). The sum of the areas ofall the secondary peaks
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Labelling. The label states that the substance contains sodium
carbonate.

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

octadecylsilane bonded to porous silica (5 !Jill),
- mobile phase: a mixture of 25 volumes of acetonit'rile

and 75 volumes of a 10 per cent v/v solution of
triethylamine, adjusted to pH 2.5 with orthophosphoric
acid,

- flow rate. 1ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 Ill.

Inject reference solution (b). The test is not valid unless the
resolution between the two principal peaks is not less than
7.0. The relative standard deviation for replicate injections is
not more than 3.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of C19H17Nt;Na06Sz as the sum of the
areas of the two peaks corresponding to cefamandole nafate
and cefamandole sodium expressed as cefamandole nafate.

I :mg of ClsH17N6NaOsSz is equivalent to 1.0578 mg of
C19H17N~a06SZ'

Sodium carbonate. Dissolve 500 mg of the substance under
examination in50 ml of water. Titrate with 0.1 M hydrochloric
acid, detenhining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

Iml of 0.1 M hydrochloric acid isequivalentto 0.0053 g of
NaZC03•

Storage. Store protected from light and moisture, ifthe
substance is sterile, store in a sterile, air tight, tamper proof
container.

is not more than 5 times the area of the principal peak in the
chromatogram obtained with reference solution (b) (5.0 per
cent). Ignore any peaks with an area less than 0.1: times the
area of the principle peak in the chromatogram obtained with
reference solution (b) (0.1 per cent).

2-Ethylhexanoic acid. Not more than 2.0 per cent.

Determine by gas chromatography (2.4.13).

Test solution. Prepare a 1.0 per cent w/v solution of valerie
acid (internal standard) in hexane (solution A). Dissolve 1.0 g
of the substance under examination in 5 ml ofwater in a glass
stoppered flask, add 3 ml of 2 M hydrochloric acid, 1 ml of
solution Aand 5 ml of hexane, shake vigorously for I minute,
centrifuge if necessary and use the clear supernatant layer.

Reference solution (a). Prepare in the same manner as the test
solution but using an extra 1 ml of hexane in place of solution
A.

Reference solution (b). Prepare in the same manner as the test
solution but using 20 mg of 2-ethylhexanoic acid suspended
in 5 ml of water in place of the substance under examination.

Chromatographic system
- a glass column 1.8 m x 4 mm, packed with a support

impregnated with a stationary phase suitable for the
separation of free fatty acids (such as a column
containing 10 per cent of SP 1200 and 1 per cent of
phosphoric acid on Chromosorb WAW, 80-100 mesh),

- temperature:
column. 145°,

- inlet port and detector. 150°,
- flow ra.te. 45 Inl. per m.IDllte ofthe carrier gas.

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

Water (2.3.43). Not more than 2.0 per cent, deten'l.l.ined on
0.5g.

____--'Ceiamandole Naiate intended for use in the manufacture of_ __ _ __0 0 ,- _

parenteral preparations without a further appropriate Cefamandole Injection
procedure for the removal of bacterial endotoxins complies C ~ d 1 Nat t In' ti'

. h h fi II . dd' . 1 . elaman 0 e a e ~ec onWIt teo owmg a ltiona requIrement.

Bacterial endotoxins (2.2.3). Not more than 0.15 Endotoxin
Unit per mg ofcefamandole nafate.

Assay. Determine by liquid chromatography (2.4.14).

N()1'E-Frepare the solutions immediately before use.

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

Reference solution (a). A 0.05 per cent w/v solution of
cefamandole nafate RS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to
10.0 ml with the mobile phase, then heat at 60° for 30 minutes.

Cefamandole Injection is a sterile material consisting of
Cefamandole Nafate with or withollt buffering agents and other
excipients. It is filled in a sealed container.

The injection is constituted by dissolving the contents of the
-sealed-container-in-the--requisite··amount-of-sterileWater-for·
Injections, immediately before use.

The constituted solution complies with the requiremens for
the Clarity of Solution and Particulate matter stated under
Parental Preparations (Injections).

Usual strengths. The equivalent of 1 g;2 g and 10 g of
cefamandole.
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Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Cefamandole Injection contains not less than 90.0 per cent
and not more than 115.0 per cent of ClsHI7N6NaOsSz.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G

Mobile phase. A mixture of 50 volumes of ethyl acetate, 20
volumes of acetone, 10 volumes of glacial acetic acid and 10
volumes of water.

Test solution. Dilute a volume of the injection containing about
100 mg ofCefamandole in 10.0 ml of the mobile phase.

Reference solution. A 1.0 per cent w/v solution ofcefamandole
.nafate RS in the mobile phase.

Apply to the plate 10 ,.u of each solution. Allow the mobile
phase to rise 8.0 cm. Dry the plate in air ~d examine in
ultraviolet light. The principal spot in the chromatogram
obtained with the test solution corresponds to the spot in the
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 6.0 to 8.0, determined in a 1.0percent w/v solution
ofcefariJ.andole.

Bacterial endotoxins (2.2.3). Not more than 0.15 Endotoxin
Unit per mg ofcefamandole.

Sterility (2.2.11). Complies with the tests for sterility.

Water (2.3.43). Not more than 3.0 per cent, determined on 0.1
g.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Determine by liquid chromatography(2.4.14).

NOTE-Prepare the solutions immediately before use.

Test solution. Dilute a quantity of the injection containing
about 50 mg ofCefamandole Nafate withlOO.O mlofthe mobile
phase.

Reference solution (a). A 0.05 per cent w/v solution .of
cefamandole nafate RS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to.
10.0 ml with the mobile phase, then heat at 60 ° for 30 minutes.

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

octadecylsilane bonded to porous silica (5 fllll),
- mobile phase: a mixture of 25 volumes of acetonitrile

and 75 volumes of a 10 percent v/v solution of

CEFAZOLIN SODIUM

triethylamine, adjusted to pH 2.5 with orthophosphoric
acid,

- flow rate. 1ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 ,.u.

Inject reference solution (b). The test is not valid unless the
resolution between the tV/o principal peaks is not less than
7.0. The relative standard deviation for replicate injections is
not more than 3.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of C19H17N6Na06S2 as the sum of the
areas of the two peaks corresponding to cefamandole nafate
and cefamandole sodium expressed as cefamandole nafate.

1 mg of ClsH17N6NaOsSz is equivalent to 1.0578 mg of
Cl~17N;Na06SZ'

Sodium carbonate. Dilute a quantity ofthe injection containing
about 500 mg of Cefamandole Nafate with 50 ml of water.
Titrate with 0.1 M hydrochloric acid, determining the end
point potentiometrically (2.4.25). Carry out a blank titration.

1ml of 0.1 M hydrochloric acid· is equivalent to 0.0053 g of
NaZC03•

Storage. Store protected from moisture, in a sterile, tamper
evident sealed container so as to exclude micro-organism, at
a temperature not exceeding 30°.

Cefazolin Sodium
Cephazolin Sodium

COONa N-N
o y. )l ;>-CH3

,N:::N 0 ~~( ~ S s
N~~J.lw~s .

H H H

Mol.Wt. 476.5

Cefazolin Sodiumis sodium 7-[(lH)-tetrazol-l-ylacetamido]
3-(5-methyl-l,3,4-thiadiazol-2-ylthiomethyl)-3-cephem-4
carboxylate.

Cefazolin Sodium contains not less than 85.0 per cent and not
more than 105.0 per centofcefazolin C14Hl~S04S3, calculated
on the anhydrous basis.

Category. Antibacterial.

Dose. By intramuscular or intravenous injection or infusion, 1
to 4 g daily, in divided doses.
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Description. A white to off-white; crystalline powder;
odourless.

Tests

pH (2.4.24). 4.0 to 6.0, determinedin a 10.0per centw/v solution.

Specific optical rotation (2.4.22). -10.0° to -24.0°, determined
in a 5.5 per cent w/vsolution in 0.1 M sodium bicarbonate.

Related substances. Determine by liquid chromatography
(2.4.14).

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that. obtained with cefaioline
sodium RS or with the reference spectrum ofcefazolin sodium.

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

Inject reference solution (b). The testis nbt valid unless the
resolution .between the peaks .due to cefazolin and cefazolin
impurity L is not less than 2.0.

Inject the test solution and reference solution (a). In the
chromatogram obtained with the testsolution the area of any
secondary peak is not more than the area of the principal peak
in the chromatogram obtained with reference soltitioIl(a) (LO
percent), the sum .ofarea of all the secondary peaksis not
more than 3.5 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (3.5 per
cent). Ignore any peak with an area less than 0.05 times the
area of the principal peak in'the chromatogram obtained with
reference solution (a) (0.05 per cent).

Water (2.3.43). Not more than 6.0 per cent, determined on
0.15g.

Assay. Determine by liquid chromatography (2.4.14).

Solution A. Prepared by dissolving 0.75 g of salicylic acid
(internal standard) in 5 ml ofmethanol and diluting to 100.0 ml

Test solution. Dissolve 50 mg of the substance under with mixed phosphate buffer pH 7.0.

exarninationin 20.0 ml of mobile phase A. Test solution. A 0.1 per cent w/v solution of the substance

Reference solution (a). Dilute 1.0 ml of the test solution to under exammation in mixedphosphate bufferpH 7.0. to 5.0niJ.
100.0ml with mobile phaseA. of this solution add 5.0 ml of solution A and add sufficient

Reference solution (b). Dissolve 20mg of the substance under volume ofmixedphosphate bufferpH 7.0 to produce 100.0 ml

examination in 10 ml of 0.2 per cent w/v solution of sodium andmix.
hydroxide, allow to stand for 30rninutes. Dilute 1.0 ml of this Reference solution. A 0.1 per cent w/v solution of cefazolin
solution to 20.0 ml with mobile phase A. sodium RS in mixedphosphate bufferpH 7.0. To 5.0 ml ofthi~

solution add 5.0 ml ofsolution A imd add sufficient voiume ofChromatographic system
_ a stainless steel column 12.5 cm x 4mm packed.with mixedphosphate bufferpH 7.0 to produce 100.0 mlandmix;

octadecylsilane bonded to porous silica (3JllIl), Chromatographic system

- column temperature 45°, a stainless steel column 30 cm x 4 mm, packed with
- mobile phase: A. a solution containing 1.45 per cent octadecylsilane bonded to porous silica (3 to 10 JllIl),

w/v of disodium hydrogen phosphate and 0.35 per cent _ mobile phase: a mixture of9 volumes ofphosphate buffer
w/v of potassium dihydrogen phosphate, pH 3.6 and 1 volume of acetonitrile,

B. acetonitrile, _ flow rate. 2mlperminute,
-------a-linear-gradient-programme-using-thecconditions-given----,-spectrophotometerset-at-254-mn:-,-,---------'-'--------

below, _ injection volume. 20 fll.
- flow rate.1.2 ml per minute,
_ spectrophotometer set at 254 nm, Inject the reference solution. The test is not valid unless the
_ injection volume. 5 fll. relative retention times of salicylic acid and cefazolin are 0.7

and 1.0 respectively.
Time Mobile phase A Mobile phase B
(min.) (per cent v/v) (per cent v/v) Inject alternately the test solution and the reference solution.

0-2 98 Calculate the content of C14Hl~804S3'
2 - 4 98.-785 2.-715 Cefazolin Sodium. intended for use in the manufacture .oJ
4-10 85-760 15-740 parenteral preparations complies with the following

10-11.5 60.-735 40-765 additional requirements.

11.5-12 35 65 Bacterial endotoxins (2.2.3). Not more than 0.15 Endotoxin
12- 15 35.-798 65.-72 Unit per mg ofcefazolin.

15 - 21 98 2 Sterility (2.2.11). Complies with the test for sterility.
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Storage. Store in sterile containers, sealed so as to exclude
micro-organisms protected from moisture at a temperature not
exceeding 30°.

Labelling. The label states the quantity of Cefazolin Sodium
contained in the sealed container in terms of the equivalent
amount ofcefazolin.

Cefazolin Sodium Injection
Cefazolin Injection; Cephazolin Sodium Injection;
Cephazolin Injection

Cefazolin Sodium Injection is a sterile material consisting of
Cefazolin Sodium with or without excipients. It is filled in sealed
containers.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, iJ:rn]:J.ediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Usual strengths. The equivalent of 125 mg; 250 mg; 500 mg;
and 1 g of cefazolin.

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Cefazolin Sodium Injection contains not less than 90.0 per
cent and not more than 115.0 per cent of the stated amount of
cefazolin, Cl<Jll~804S,

Description. A white to off-white, crystalline powder;
odourless.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following requirements

Identification

A. Determine by infra-red absorption spectrophotometry
(2.4.6). Compare the spectrum with that obtained with
cefazoline sodium RS or with the reference spectrum of
cefazolin sodium.

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

Tests

pH (2.4.24). 4.0 to 6.0, determined in a 10.0percent w/v solution.

Specific optical rotation (2.4.22). _10.0° to -24.0°, determined
in a 5.5 per cent w/v solution in 0.1 M sodium bicarbonate.

Related substances. Determine by liquid chromatography
(2.4.14).

CEFAZOLIN SODIUM INJECTION

Test solution. Dissolve· an accurately weighed quantity of
powder containing 0.25 g ofcefazolin in 100 m1 ofmobile phase
A.' ... .

Reference solution (a). Dilute 1.0 m1 of the test solution to
100.0 m1 with mobile phaseA.

Reference solution (b). Dissolve 20 mg of cefazolin RS in
10 m1 of 0.2 per cent w/v solution of sodium hydroxide, allow
to stand for 30 minutes. Dilute 1.0 m1 of this solution to 20.0 m1
with mobile phase A.

Chromatographic system
- a stainless steel column 12.5 cm x 4 mm packed with

endcapped octadecylsilane bonded to porous silica
(31JID) (such as Nucleosil C18),

- column temperature 45°,
- mobile phase: A.. a solution containing 1.45 per cent

w/v of disodium hydrogen phosphate and 0.35 per cent
w/v of potassium dihydrogen phosphate,

B. acetonitrile,
a linear gradient programme using the conditions given
below,

- flow rate.1.2 m1 per minute,
- spectrophotometer set at 254 urn,
- injection volume. 5 ~.

Time Mobile phase A
(min.) (per cent v/v)

0-2 98

\ 2-4 98~85

4-10 85~

10-11.5 6O~35

11.5-12 35

12-15 35~98

15-21 98

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to cefazolin and cefazolin
impurity L is not less than 2.0.

Inject the test solution and reference solution (a). In the
chromatogram obtained with the test solution the area of any
secondary peak is not more than the area of the principal peak
in the chromatogram obtained with reference solution (a)
(1.0 per cent), the sum of areas of all the secondary peaks is
not more than 3.5 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (3.5 per
cent). Ignore any peak with an area less than 0.05 times the
area of the principal peak in the chromatogram obtained with
reference solution (a) (0.05 per cent).

Bacterial endotoxins (2.2.3). Not more than 0.15 Endotoxin
Unit per mg of cefazolin.

Water (2.3.43). Notmore than 6.0 percent, determined on 0.15 g;
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Cefepime Hydrochloride is 1-[[(6R, 7R)-7-[[(22)-(2
arninothiazol-4-yl) (methoxyimino)acetyl]arnino]-2"carboxy
8-oxo-5-thia-l-azabicyclo[4.2.0]oct-2-en-3-yl]methyl]-I
methylpyrrolidinium chloride monohydrochloride
monohydrate.

Cefepime Hydrochloride contains not less than 825 Ilg and
not more than 911 Ilg of cefepime, C19H24N60sS2, per mg,
calculated on the anhydrous basis.

Category. Antibacterial.

Description. A white to off-white, crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with cefepime
hydrochloride RS or with the reference spectrum of cefepime
hydrochloride.

Tests

Appearance of solution. A 10 per centw/v solutionis clear
(2.4.1) and is not more intensely coloured than reference
solution YS3 (2.4.1).

N-methylpyrrolidine. Not more than 0.3 per cent.

Determine by liquid chromatography (2.4.14).

Note - Prepare the solutions immediately before use.

Test solution. Dissolve 0.1g of the subsfiilice tiridei'exarninatioIl
in 10.0 ml of 0.01 Mnitricacid.

Reference soiuiion(a). :I5i.1ute0.15 g ofN-meihylpyrr(}lid.lne
to 100.0 ml with water and mix. Dilute 2.0 ml of this solution to
100.0 ml with 0.01 M nitric acid.

Cefepime Hydrochloride

Assay. Determine by liquid chromatography (2.4.14).

Solution A. Prepare by dissolving 0.75 g of salicylic acid
(internal standard) in 5 ml ofmethanol and diluting to 100.0 ml
with mixed phosphate bufferpH 7.0.

Test solution. Determine the weighf()fthe contents of 10
containers. Weigh accurately a quantity of the mixed contents
of the 10 containers, dissolve in the mixed phosphate buffer
pH 7.0 and dilute to obtain a solution containing 0.1 per cent
w/v ofcefazolln. To 5.0 ml ofthis solution add 5.0 ml ofsolution
A and add sufficient volume of mixed phosphate buffer pH
7.0 to produce 100.0 ml and mix.

Reference solution. A 0.1 per cent w/v solution of cefazolin
sodiumRS in mixedphosphate bufferpH 7.0. To 5.0 ml of this
solution add 5.0 ml of solution A and sufficient volume of
mixedphosphate bufferpH 7.0 to produce 100.0 ml and mix.

Chromatographic system
- a stainless steel column 30 cm x 4 rom, packed with

octadecylsilane bonded to porous silica (3 to 10 pm),
- mobile phase: amixture of9 volumes ofphosphate buffer

pH 3.6 and 1 volume of acetonitrile,
- flow rate. 2 ml per minute,
- spectrophotometer set at 254 urn,
- injection volume. 20 !Jl.

Inject the reference solution. The test is not valid unless the
relative retention times of salicylic acid and cefazolin are 0.7
and 1.0 respectively.

Inject alternately the test solution and the reference solution.

Calculate the content of C14H1<tNs04S3 in the injection.

Storage. Store protected from moisture at a temperature not
-exceeding 30°. The constituted solution should be stored
protected from light and used within 24 hours when stored at
a temperature not exceeding 30° or within 4 days when stored
between 2° and 8°.

Reference solution (b). Dilute 0.15 g of pyrrolidine to
100.0 ml with water and mix. Dilute 2.0 ml of this solution to
100.0 mlwith 0.01 M nitric acid. Mix 5.0 ml ofthis solutioIl
with 5.0 ml ofreference solution (a).

Chromato~aphic sy=cstc:..em===-._-::-__-:-:-:--__-::--::--:-:: _
- a stainless steel column 5 cm x 4.6 mm, packed with a

strong cation exchange resin (5 pm),
- mobile phase: a mixture of 100 volumes of0.01 M nitric

acid and 1 volume of acetonitrile,
- flow rate. 1ml per minute,
- conductivity detector,
- injection volume. 100!Jl.

-- ---------------------G00-:---------------Inject-reference...solutions ..(a)...and(b).In-the-chromatogram
S 01=r~+O obtained with reference solution (a) the symmetry factor for

H N~yO N ~ IN , HCI, H20 the peak due to N-methylpyrrolidine is not more than 2.5 and
2 N N' S H3C the relative standard deviation for replicate injections of

~ H H H reference solution (a) is not more than 5.0 per cent. In the
"'OCH3 chromatogram obtained with reference solution (b) the peak

_to valley ratio between the peaks due to pyrrolidine. and
Mol. wt. 571.5 - N-methylpyrrolidine is not less than 3.

_____L..,abelling._Th.e_lab_eLsJat~iLthequantitY- of Cefazolin Sodium
contained in the sealed container in terms of the equivalent
amount ofcefazolin.
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mobile phase B
( per cent v/v)

o
0-750

50

50-70

o
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Inject the test solution. Continue the chromatography for 1.1
times the retention time ofcefepime (about50 minutes), eluting
as a broadened peale.

Calculate the content of N-methylpyrrolidine.

Related substances. Determine by liquid chromatography
(2.4.14).

Note - Prepare the solutions immediately before use.

Test solution. Dissolve 70 mg of the substance under
examination in mobile phase A, stir with the aid of ultrasound
for about 5 minutes and add sufficient mobile phase to produce
50.0ml

Reference solution (a). A0.14 per cent w/v solution ofcefepime
hydrochloride RS in mobile phase A. .

Reference solution (b). Dilute 1.0 ml of reference solution (a)
to 10.0 ml with mobile phase A. Dilute 2.0 ml of this solution to
100.0 ml with mobile phase A.

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

octadecylsilane bonded to porous silica (5 /lID),
mobile phase: A. a mixture of 10 volumes ofacetonitrile
and 90 volumes of a 0.068 per cent w/v solution of
potassium dihydrogen phosphate, adjusted to pH 5.0
with dilute phosphoric acid,

B. a mixture of equal volumes of
acetonitrile and a 0.068 per cent w/v solution of
potassium dihydrogen phosphate, adjusted to pH 5.0
with dilute orthophosphoric acid,
flow rate. 1mlper minute,
a linear gradient programme using the conditions given
below,
spectrophotometer set at 254 urn,
injection volume. 10 Ill.

Time mobile phase A
(in min.) (per cent v/v)

0-10 100

10-30 100-750

30-35 50

35-36 50-7100

3645 100

Inject reference solution (a). The test is not valid unless the
column efficiency is not less than 4000 theoretical plates and
the tailing factor is not more than 1.5. The relative retention
times with reference to cefepime are 2.5 for [(6R,7R)-7-[[(2E)
(2-aminothiazol-4-yl)(methoxyimino)acetyl]amino]-3-[(1
methylpyrrolidinio) methyl]-8-oxo-5-thia-1-azabicyclo[4.2.0]
oct-2-ene-2-carboxylate] (cefepime impurityA) and about 4.1
for [(6R,7R)-7-[[(2Z)-(2-arninothiazol-4-yl)(methoxyimino)
acetyl]amino]thiazol-4-yl](methoxyimino)acetyl]amino]-3-[(1-

CEFEPIME HYDROCHLORIDE

methylpyrrolidinio) methyl-8-oxo-5-thia-1-azabicyclo[4.2.0]
oct-2-ene-2-carboxylate] (cefepime impurity B).

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area ofany
secondary peak due to cefepime impurity A is not more than
1.5 times the area of the principal peak in the chromatogram
obtained with the reference solution (b) (0.3 per cent), the area
ofany secondary peak due to cefepime impurity B is not more
than the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.2 per cent) and the sum
ofthe areas ofall the secondary peaks is not more than 5 times
the area of the principal peak in the chromatogram obtained
with· the reference solution (b) (1.0 per cent). Ignore any peal,<:
with an area less than 0.25 times the area of the principal peak
in the chromatogram obtained with reference solution (b) (0.05
per cent).

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

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 3.0 per cent to 4.5 per cent, determined on
O.4g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 70 mg of the substance under
examination in 50.0ml of the mobile phase.

Reference solution. A 0.14 per cent w/v solution of cefepim~
hydrochloride RS in the mobile phase.

Chromatographic system
- a stainless steel column 30cm x 3.9 mm, packed with

octadecylsilane bonded to porous silica (5 /lID),
- mobile phase: a mixture of 94 volumes of a solution

prepared by dissolving 5.76 g of sodium 1
pentanesulfonate in 2000 ml of water, adjusting the pH
to 3.4 with glacial acetic acid and then pH 4.0 with
potassium hydroxide, and 6 volumes of acetonitrile,

- flow rate. 2ml per minute,
- spectrophotometer set at 254 urn,
- injection volume~ 10 Ill.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0. The column efficiency is not
less than 1500 theoretical plates. The relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of C19H2~605S2'

Cefepime Hydrochloride intendedfor use in the manufacture
of parenteral preparations without a further appropriate
procedure for the removal ofbacterial endotoxins complies
with the following additional requirement.
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Bacterial endotoxins (2.2.3). Not more than 0.04 Endotoxin
Unit per mg.

CefepimeHydrochloride intendedfor use in the manufacture
of parenteral preparations without a further appropriate
sterilization procedure complies with the following
additional requirement.

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

Storage. Store protected from light and moisture. If it is
intended for use in the manufacture ofparenteral preparations,
the container should be sterile and sealed so as to exclude
micro-organisms.

Labelling. The label states whether or not the contents are
intended for use in the manufacture ofparenteral preparatioI1s.

Reference. solution. Weigh accurately about 0.2 g of
L~arginineRS and dissolve in 10 ml ofwater.

Apply to the- plate 5 III of each solution. After de~elopment,
dry the plate at 100° until thearnmonia disappears completely.
Spray tlle plate with a 0.2 per c~nt.w/v solution of ninhydrin
in a mixture of 95 volumes of butyl alcohol and 5 volumes of
2 M acetic acid. Heat the plate at 105° for 15 minutes. Cool
and exarI1ine in daylight. The dark red spot due to arginine in
the chromatogram obtained with the test solution corresponds
to the spot in the chromatogram obtained with the reference
solution.

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

Tests

pH (2.4.24). 4.0 to 6.0, deterrninedin asolution containing
about 100 mg ofcefepime per ml.

N-methylpyrrolidine. Not more than 1.0 per cent.

Determine by liquid chromatography (2.4.14).

Note - Prepare the solutions immediately before use.

Test solution. Dissolve LO g of the substance under
examination in 100.0 ml ofO.OIM nitric acid.

Reference solution (a). Dilute 0.15 g of N-methylpyrrolidine
to 100:0ml with water and mix. Dilute 2.0 ml ofthis ~olution to
100.0 ml with 0.01 M nitric acid.

Cefepime Injection

Identification

A. Determine by thin-layer chromatography (2.4.17),coating
the plate with silica gel G.

Mobile phase. A mixture of 70 volumes of n-propyl alcohol,
50 volumes of water and 40 volumes of strong ammonia
solution.

Test solution. Weigh accurately a quantity equivalent to about
O.4g of cefepime and dissolve in sufficient water to produce
IOml.

Cefepime Injection is sterile mixture ofCefepime Hydrochloride
and Arginine. It is filled in a sealed container.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirements for
Clarity of solutiol}qnd ['qrticulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be usedimmecliately
after preparation but, in any case, within the period not
exceeding 7 days, recommended by the manufacturerprovided

the solution is stored in a refrigerator (20 to 8°). Reference solution (b). Dilute 0.15 g of pyrrolidine to

Cefepime Injection contains Cefepime Hydrochloride 100.0 ml with water and mix. Dilute 2.0 ml of this solution to
equivalent to not less than 90.0 per Gent and 110t !l19!:e than 100.0 ml with 0.01 M nitric acid. Mix. 5.0 ml of this solution
115.0 per cent of the stated amount ofcefepime, C19H2~605S2' with 5.0 ml ofreference solution (a).

Usual strengths. 225 mg; 500 mg;.1 g. Chromatographic system

-----cD~es=c.....nO"'·p-:-.;tiO"'·O=..l=.-A.,..·=w".hi:;-;·t=e7-to=p=a1"'i"·e=-=ye'""l"lo=w=··=po'''''w=···-'de=r=.. """'=--=--=-----=-a-stainless-steel-colurnn-5-cm-x-4:6-mm,packed-with-a-----··
strong cation exchange resin (5 !J1I1),

The contents of the sealed container comply with the _ mobile phase: a mixture oflOO volumes of0.01 Mnitric
requirements stated under Parenteral Preparations acid and 1 volume of acetonitrile,
(Powdersfor injection) and with the following requirements.

- flow rate. 1ml per minute,
- conductivity detector,

- injection volume. 100 Ill.
Inject reference solution (a) and (b). In the chromatogram
obtained with reference solution (a) the symmetry factor for
the peak due to N-methylpyrrolidine is not more than 2.5 and
the relative standard deviation for replicate injections of
reference solution (a) is not more than 5.0 per cent. In the
chromatogram obtained with reference solution (b) the peak
to valley ratio between the peaks due to pyrrolidirie and
N-methylpyrrolidine is not less than 3.
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Note Prepare the solutions immediately before use.

Test solution. Dissolve 70 mg of the substance under
examination in mobile phase A, stir with the aid of ultrasound
for about 5 minutes and add sufficientmobile phase to produce
50.0mi.

Inject the test solution. Continue the chromatography for 1.1
times the retention time ofcefepime (about 50 minutes), eluting
as a broadened peak.

Calculate the content of N-methylpyrrolidine.

Related substances. Determine by liquid chromatography
(2.4.14).

Inject the reference solution (li). The test is not valid unless
the column efficiency is not less than 4000 theoretical plates
and the tailing factor is not more than 1.5. The relative retention
times with reference to cefepime are 2.5 for (6R,7R)-7-[[(2E)
(2-arninothiazol-4-yl)(methoxyimino) .acetyl]arnino]-3-[(1
methylpyrrolidinio)methyl]-8-oxo-5-thia-1-azabicyclo[4.2.0]
oct-2-ene-2-carboxylate (cefepime impurityA) and about4.1
for (6R,7R)-7-[[(2Z)-(2-arninothiazol-4-yl)(methoxyimino)
acetyl]amino]-4-yl](methoxyimino acetyl]ami110]~4-yl]

Reference solution (a). A0.14 per cent w/v solution ofcefepime
hydrochloride RS in mobile phase A.

Reference solution (b). Dilute 1.0 ml ofreference solution (a.)
to 10.0 ml with mobile phaseA. Dilute 2.0 ml ofthis solution to
100.0 ml with mobile phase A.

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

octadecylsilane bonded to porous silica (5 Ilffi),
- mobile phase: A. a mixture of10 volumes ofacetonitrile

and 90 volumes of 0.068 percent w/v solution of
potassi/,fm dihydrogen phosphate, adjusted to pH 5.0
with dilute orthophosphoric acid;

B. a mixture of equal volumes of
acetonitrile and a 0.068 per cent w/v solution of
potassium dihydrogen phosphate, adjusted to pH 5.0
with dilute or:thophosphoric;acid,

- flow rate. 1ml per minute, '
- a linear gradient programme using the conditions given

below,
spectrophotometer set at 254 urn,

- injection v?lume. 10 Ill.

(methoxyimino)acetyl]amino]-3-[(1-methylpyrrolidinio)
methyl]-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2
carboxylate (cefepime impurity B).

Inject the test ,solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
peak due to cefepime impurity Ais not more than 2.5 times the
area of the peak in the chromatogram obtained with reference
solution (b) (0.5 per cent), the area ofany peak due to cefepime
impurity B is not more than 2.5 times the area of the peak in the
chromatogram obtained with reference solution (b) (0.5 per
cent) and the sum of the areas of all the secondary peaks is
not more than 7.5 times the area of the principal peak in the
chromatogram obtained with the reference solution (b)
(1.5 percent). Ignore any peak with an area less than 0.25
times the area of the principal peak in the chromatogram
obtained with referencesolution (b) (0.05 per cent).

Bacterial Endotoxins (2.2.3). Not more than 0.06 Endotoxin
Unit per mg ofcefepime.

Water (2.3.43). Not more than 4.0 percent, determined on 0.5 g

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Determine the weight of the contents of 10
containers. Dissolve, with sQaking, a quantity of the mixed
contents of the 10 colitainerscontaining about 70 mg of
cefepime in 50 mlof the mobile phase.

Reference solution. A 0.14 per cent w/v solution of cefepime
hydrochloride RS in the mobile phase.

Chromatographic system
a stainless steel column 30 cm x 3.9 mm packed with
octadecylsilane bonded to porous silica (5 Ilffi),

- mobile phase: a mixture of 94 volumes of a solution
prepared by dissolving 5.76 g of sodium 1
pentanesulphonate in 2000 ml of water, adjusting the
pH to 3.4 with glacial acetic acid and then pH 4.0 with
potassium hydroxide, and 6 volumes of acetonitrile,

- flow rate. 2 ml per minute,
- spectrophotometer set at 254 urn,
- injection volume. 10 Ill.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0. The column efficiency is not
less than 1500 theoretical plates. The relative standard
deviation for replicate injections is 110tmore than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of C19H24N60sS2 in the injection.

Storage. Store protected in sterile containers so as to exclude
micro-organisms, at a temperature not exceeding.30°. Protect
from light.

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

mobile phase B
( per cent v/v)

o
0--750

50

5(H{)

o

mobile phase A
( per cent v/v)

100

10D--750

50

50--7100

100

Time
(in min.)

0-10

10-30

30-35

35-36

3645
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Cefixime Oral Suspension
Cefixime Oral Suspension is amixture consisting ofCefIxime
with buffering agents and other excipients.Itcdntains a.
suitable flavouring agent. It is filled in a sealed container.

Mol. Wt. 507.5

Cefixime is (6R,7R)-7-[[(2Z)-2-(2-aminothiazol-4-yl)
[(carboxymethoxy)imino]acetyl]amino]-3-ethenyl-8-oxo-5-thia
1-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid trihydrate.

Cefixime contains not less than 95.0 per cent and not more
than 101.0 per cent of CI6HlsNs07Sz, calculated on the
anhydrous basis.

Category. Antibacterial.

Description. Awhite to light yellow, crysta.lline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with cefixime RS. If
the spectra obtained show differences, dissolve the substance
under examination and the reference substance separately in
methanol, evaporate to drYness and record new spectra using
the residues.

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

Assay. Determine by liquid chromatography(2.4.14).

Phosphate buffer pH 7.0. Dissolve 7.1 g dibasic sodium
phosphate in water and dilute to 500 ml with water. Adjust the
pH ofthe solutionto 7.0 with monobasicpotassiumphosphate
solution.

Monobasic potassium phosphate solution. Dissolve 6.8 g of
monobasic potassium phosphate in water and dilute to
500 ml with water.

Test solution. Disperse abo].lt 25 mg of the substance under
examination in 25.0 ml ofphosphate bufferpH 7.0.

Reference solution (a). Dissolve 25 mg of cefixime RS in
25.0 ml of phosphate bufferpH 7.0.

Reference solution (b). Dilute 1.0 ml ofreference solution (a)
to 100.0 ml with phosphate bufferpH 7.0.

Reference solution (c). Dissolve 10 mg of cefixime RS in 10 ml
ofwater. Heat on a water-bath for 45 minutes. Cool and inject
immediately.

Chromatographic system
- a stainless steel column 12.5 cm x 4 rom, packed with

octadecylsilane bonded to porous silica (5 !J111),
_- column temperature 40°,

- mobile phase: a mixture of 25 volumes of acetonitrile
and 75 volumes of a tetrabutylammonium hydroxide
solution prepared by diluting 25 ml of 0.4 M
tetrabutylammoniumhydroxide solution to 1000mlwith

Tests water and adjusting the pH to 6.S· with 1.5 M
orthophosphoric acid,

pH (2.4.24). 2.6 to 4.1, determined in a 5.0 per cent w/v - flow rate. 1mlperminute,
suspension-in carbon dioxide-free water. - spectrophotometer set at 254 nm,
Related substances. Determine by liquid chromatography - injection volume. 10 ~.

(2.4.14) a.sdescribed underAssay. Inject reference solution (c). The relative retention tillles are
Inject reference solution (b). Adjust the sensitivity of the about 0.9 for cefixime E-isomer and 1.0 for cefIxime and the
system so that the height of the principal peak in the resolution between cefixime and cefixillle E-isomeris not less

-----c'O-hr-o-m-a-to-gr-am---o:-bt-am7"·-e--::d7is"-n-o""'t7Ie-s-s--::th-'an"-'-=5-;:-0-p"-er-c~e"-n-t o-cf:-th:-e-fu::-::ll:--"'than 2:0.

scale of the recorder. Inject the test solution and continue the Inject reference solution (a). The column efficiency is not less
chromatography for 3 times the retention time of the principal than 4000 theoretical plates, the tailing factor is not less than
peak. In the chromatogram obtained with the test solution, 0.9 and not more than 2.0.

the area dfllliy peak, other thllli the principal peak, is ndt Inject the test solution and reference solution (a).
greater than half the area of the principal peak in the
chromatogram obtained with reference solution (b) (0.5 per Calculate the content of CI6HlsNs07Sz.

~~I1t); ..th~ .~tl!I1.()Ktl1~~e~s.(lL~.th.~IJf?.ll!s,()th.f?l:"th.!lI1.th.~ .Stor;!gf,t_Sto~~PlotecJ~(lfrom light. · .. _
principal peak, is not greater than 3 times the area of the
principal peak in the chromatogram obtained with reference
solution (b) (3 per cent). Ignore any peak with an area less
than 0.1 times that of the principal peak in the chromatogram
obtained with reference solution (b).

Water (2.3.43). 9.0 per cent to 12.0 per cent, determined on
0.20g.
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The suspension is constituted by dispersing the contents of
the sealed container in the specified volume of Water just
before use.

Cefixime Oral Suspension contains not less than 90.0 per cent
and not more than 120.0 per cent of the stated amount of
cefixime CU;H1SNs0 7S2.

When stored at the temperature and for the period stated on
the label during which the constituted suspension may be
expected to be satisfactory for use, it contains not less than
80.0 per cent of the stated amount ofcefixime CH;H1SNs0 7S2.

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

Usual strengths. 100 mg per 5 ml; 200 mg per 5 ml; 400 mg per
5ml.

Identification

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

Water (2.3.43). Not more than 2.0 per cent.

The constituted suspension complies with the tests stated
under Oral Liquids and with the following tests.

Tests

pH (2.4.24).2.5 to 4.5.

Assay. Determine by liquid chromatography (2.4.14).

Phosphate buffer pH 7.0. Dissolve 7.1 g dibasic sodium
phosphate in water and dilute to 500 m1 with water. Adjust the
pH of the solution to 7.0 with monobasicpotassiumphosphate
solution.

Monobasic potassium phosphate solution. Dissolve 6.8 g of
monobasic potassium phosphate in water· and dilute to
500 ml with water.

Test solution. Dilute an accurately weighed quantity of the
oral suspension with phosphate buffer pH 7.0 to obtain a
solution having a concentration of 0.2 mg of cefixime per ml.

Reference solution (a). A 0.02 per cent w/v solution ofcefixime
RS inphosphate buffer pH 7.0.

Reference solution (b). Dissolve 10 mg of cefixime RS in 10
ml ofwater. Heat this solution at 95° for 45 minutes. Cool and
inject immediately.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mID, packed with

octadecy1silane bonded to porous silica (51JIl1),
- column temperature 40°,
- mobile phase: a mixture of 30 volumes of

tetrabutylammonium hydroxide solution prepared by
diluting 25 ml of0.4 M tetrabutylammonium hydroxide

CEFIXIME TABLETS

solution to 1000 ml with water and adjusting the pH to
6.5 with 1.5 M orthophosphoric acid, and 10 volumes
of acetonitrile,

- flow rate adjusted so that the retention time ofceftxime
is about 10 minutes,

- spectrophotometer set at 254 nm,
- injection volume. 10 f.1l.

Inject reference solution (b).The relative retention times are
about 0.9 for cefixime E-isomer and 1.0 for ceftxime and the
resolution between ceftxime and ceflXime E-isomer is not less
than 2.0.

Inject reference solution (a). The column efficiency is not less
than 4000 theoretical plates, the tailing factor is not less than
0.9 and not more than 2.0 and the relative standard deviation
for replicate injections is not more than 2.0 per cent.

Inject the test solution and reference solution (a).

Determine the weight per ml (2.4.29) of the oral suspension
and calculate the content of Cl6H1SNs07S2 weight in volume.

Repeat the procedure using a portion of the constituted
suspension that has been stored at a temperature not exceeding
30°, for the period stated on the label. Calculate the content of
Cl6H1SNs07S2 weight in volume.

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

Labelling. The label states (1) the quantity ofactive ingredient
in terms of the equivalent amount of cefixime; (2) the
temperature of storage and the period during which the
constituted suspension may be expected to be satisfactory
for use.

Cefixime Tablets
Ceftxime Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount ofceftxime,
Cl~ISNs07S2'

Usual strengths. 50 mg; 100 mg; 200 mg.

Identification

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

Tests
Dissolution (2.5.2).

Apparatus No.2,
Medium. 0.05 M potassiumphosphate bufferpH 7.2; prepared
by dissolving 6.8 g of monobasic potassium phosphate in
1000 ml ofwater, adjusted to pH 7.2 with 1 M sodium hydroxide,
Speed and time. 100 rpm and 45 minutes.
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Identification

Tests

pH (2.4.24). 4.5 to 6.5, determinedin a25.0 percentw/v solution.

Related snbstances. Determine by liquid chromatography
(2.4.14)~

Note -Use freslily prepared solutions.

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

B. Gives the reactions of sodium salts

Cefoperazone Sodium

resolution betweencefixime and cefiximeE-isomer is not less
than 2;0.

Inject reference solution (a). The column efficiency is notless
than 2000 theoretical plates; the tailing factor is not less than
0.9·andnot more than 2.0 and the relative standard deviation
for replicate injections is not more than 2.0per cent.

Inject alternately the testsolution and reference' solution (a).

Calculate the content OfCl6H1SNs07SZ in the tablets.

Storage. Store protected from moisture.

Withdraw a suitable volume ofthe medium and filter.Measure
theabsorbarice .of the filtered solution, suitably diluted with
the medium if nec~ssary, at the maximum at about 288 um
(2.4.7). Calculate the content of C1JflsNs0 7Szinthe medium
from the absorbance obtained from a solution ofknown
concentration of cefixime RS in the same medium.

Note - A small amount of metlianol not exceeding 0.1 per
cent oftlie total volume may be used to dissolve cefixime and
tlie solution may be mixed witli tlie aid ofultrasound to assure
complete dissolution.

D. Not less than 75 per cent of the stated amount of
C1JflSNs0 7SZ'

Other tests. Comply with the tests stated under Tablets.

Water (2.3.43). Notmore than 10.0percent, determined on 0.5 g.

Assay. Determine by liquid chromatography (2.4.14).

Pliospliate buffer pH 7.0. Dissolve 7.1 g dibasic sodium
pliospliate in water and dilute to 500 mI with water. Adjust the
pH ofthe solution to 7.0 with monobasicpotassiumpliospliate
solution.

Monobasic potassium pliospliate solution. Dissolve 6.8 g of
monobasic potassium pliospliate in water and dilute to 500
mI with water.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity ofthe powder containing about O.4g ofcefixime,
disperse in 100.0mI ofpliospliate bufferpH 7.0, mix with the CzsHz~gNaOgSz Mol Wt. 667.7
aid ofultrasound and centrifuge.. Dilute.5.0mI of the clear Cefoperazone sodium is sodium salt of7-n+)-a.-(4-ethyl
supernatant to 100.0 mI with pliospliate bufferpH 7. O. 2,3-dioxo~ 1-piperazinecarboxamido)-a.-(4-hydroxyphenyl)

Reference solution (a). A0.02 per cent w/v solution of cefixime acetaIIrldo-3-[(l-niethYI~lH~fetrazoF5-YI)thio]:riiethYI:3:··

RS in pliospliate buffer pH 7.0. cephem-4-carboxylic acid.

Referencesolution(b).DissolvelOmgofcefiximeRSin10mI Cefoperazone Sodium contains not less than 95.0 per cent
of water. Heat this solution at 95° for 45 minutes. Cool and andnot more than 102.0per cent ofCzsHz6NgNaOgSz, calculated
inject immediately. on the anhydrous and solvent-free basis.

_____C::.:hr==o=m=a:;:..to:s·graphic system Category. Antibacterial.
- a stainle~ss-s~te-"e"l-c--:o"'lu~mn~"1:12;;;-.-;;5--:c--:m--:x:::-4A.r6--:mm~=;p=a--:c"'k:::-edT=w:!';ith:;::-=D=e-sc~n--·p=ti--·o--'n--'.--'A=w--'--'hi=·te--'o-r~alm-=-'-o-st-w--'hi=·-te--'c--'ry-st--'al=li-·n-e--'p-o-w-d=er-'-.~---

octadecylsilane bonded to porous silica (5!J111),
column temperature 40°,

- mobile phase: a mixture of 30 volumes of
tetrabutylammonium liydroxide solution prepared by
diluting 25 mI of0.4 M tetrabutylammonium liydroxide
solution to 1000 mI with water and adjusting the pH to
6.5 with 1.5 M and 10 volumes
of acetonitrile,

- flow rate adjusted so that the retention time ofcefixime
is about 10 minutes,

- spectrophotometer set at 254 nm,
- injection volume. 10Ill.

Injectreference solution (b).The relative retention times are
about 0.9 for cefixime E-isomer and 1.0 for cefixime and the
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Test solution (a). Dissolve 25 mg of the substance under
examination in 250 rnl of the mobile phase.

Test solution (b). Dissolve 25 mg of the substance under
examination in 50 rnl of the mobile phase.

Reference solution (a). A 0.01 per cent w/v solution of
cefoperazone dihydrate RS in the mobile phase.

Reference solution (b). Dilute 5.0 rnl of reference solution (a)
to 100.0 rnl with the mobile phase.

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

endcapped octadecylsilane bonded to porous silica
(5 fJIIl),

- mobile phase: a mixture of 884 volumes of water,
110 volumes ofacetonitrile, 3.5 volumes ofa 6 per cent
w/v solution of acetic acid, 2.5 volumes of
triethylammonium acetatesolution prepared by diluting
14 rnl of triethylamine and 5.7 rnl ofglacial acetic acid
to 100 rnl with water,

- flow rate.1.0 rnl per minute,
- spectrophotometer set at 254 DID,

injection volume. 20 Ill.
Inject reference solution (a). The test isnot valid unless the
theoretical plates is not less than.5000 and symmetary factor
is not more than 1.6.

Inject test solution (b) and reference solution (b). Run the
chromatogram 2.5 times the retention time of the principal
peak. In the chromatogram obtained with test solution (b) the
area of any secondary peak is not more 1.5 times the area of
the principal peak in the chromatogramobtained with reference
solution (b) (1.5 per cent), the sum ofarea ofall the secondary
peaks is not more than 4.5 times the area of the principal peak
in the chromatogram obtained with reference solution (b)
(4.5 per cent). Ignore any peak with an area less than 0.1 times
the area of the principal peak in the chromatogram obtained
with reference solution (b) (0.1 per cent).

Acetone. Not more than 2.0 per cent.

Determine by gas chromatography(2.4.13).

Test solution. Dissolve 0.5 g of the substance under
examination in 10.0 rnl ofwater.

Reference solution. Dissolve 0.35 g of acetone in 100.0 rnl of
water. Dilute 10.0 rnl of the solution to 100.0 rnl with water.

Chromatographic system
- a fused-silica capillary or wide-bore column 30 mlong

and 0.32 mm or 0.53 mm, coated with macrogo120 000
(0.25 fJIIl),

- temperature:
column.1650

,.

inlet port. 140°,

CEFOPERAZONE SODIUM

- a flame ionisation detector at 2500
,

- flow rate. 30 rnl per minute of the carrier gas.

Head-space injection conditions:
- equilibration time: 15 minutes,
- transfer-line temperature: 110°,

Calculate the percentage content of acetone.

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

Assay. Determine by liquid chromatography (2.4.14).

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

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

Chromatographic system
- a stainless steel column 30 cm x 4.0 mm, packed with

octadecylsilane bonded to porous silica (5 j.lm),
mobile phase: a mixture of 884 volumes of water, 110
volumes of acetonitrile, 3.5 volumes of a 6 per cent
w/v solution ofacetic acid and 2.5 volumes ofa solution
prepared by dissolving 14 m1 of triethylamine and
5.7 rnl ofglacialacetic acidin 100rnl ofwater, andmixed,

- flow rate. 2 rnl per minute,
- spectrophotometer set at 254 DID,

- injection volume. 10 Ill.
Inject the reference solution. The test is not valid unless the
theoretical plates is not less than 5000, the symmetry factor is
at most 1.6 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of C25H26NgNaOgS2 by multiplying the
content of cefoperazone by 1.034.

Cefoperazone Sodium intendedfor use in the manufacture of
parenteral preparations without a further appropriate
procedure for the removal of bacterial endotoxins complies
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.20 Endotoxin
Unit per mg ofcefoperazone sodium.

Cefoperazone Sodium intendedfor use in the manufacture of
parenteral preparations without afurther appropriate
sterilisation procedure complies with the following
additional requirement.

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

Storage. Store protected from moisture.

Labelling. The label states whether it is intended for use in
the manufacture of parenteral preparations.
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Cefoperazone Injection
Cefoperazone Sodium Injection

Cefoperazone Injection is a sterile material consisting of
Cefoperazone Sodium with or without excipients. It is filled in
a sealed container.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Usual strengths. The equivalent of 250 mg; 500 mg; 1 g and
2 g of cefoperazone.

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Cefoperazone Injection contains not less than 90.0 per cent
and not more than 120.0 per cent of the stated amount of
cefoperazone, C25Hz7N908SZ'

Description. A white or almost white powder.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following requirements.

Chromatographic system

- a stainless steel column 30 cm x 4.0 mm, packed with
octadecylsilane bonded to porous silica (5 Ilffi),
mobile phase: a mixture of 884 volumes of water, 110
volumes of acetonitrile, 3.5 volumes of a 6 per cent
w/v solution ofacetic acid and 2.5 volumes ofa solution
prepared by dissolving 14 ml of triethylamine and
5.7 ml of glacial acetic acid in 100 ml of water, and
mixed,

- flow rate. 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 10 ~.

Inject the reference solution. The test is not valid unless the
theoretical plates is not less than 5000, the symmetry factor is
at most 1.6 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of CZSHZ7N908SZ in the injection.

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

Labelling. The label states the quantity of Cefoperazone
Sodium contained in the sealed container in terms of the
equivalent amount of cefoperazone.

Identification Cefotaxime Sodium·

ClJIl~sNa07SZ Mol. Wt. 477.4

Cefotaxime Sodiumis sodium (7R)-3-acetoxymethyl-7-[(Z)-2
(2-aminothiazol-yl)-2-(methoxyimino)acetamido]-3-cepham
4-carboxylate.

Cefotaxime Sodium contains the equivalent of not less than
91.6 per cent and not more than 96.4 per cent of cefotaxime,
ei6Hi'lNsO iSi;calculatedonthe··anhydrousbasis;

Category. Antibacterial.

Dose. By intramuscular or intravenous injection, the equivalent
of 1 to 2 g of cefotaxime every 8 to 12 hours depending on
severity of infection; by intravenous infusion, 1 to 2 g given
over 20 to 60 minutes. For children, the equivalent of 100 to
150 mg of cefotaxime per kg of body weight daily in 2 to 4

Assay. Determine by liquid chromatography (2.4.14).
----------"..•._-------_."_. -------" -- - - _.._--"--_. - -"- - - --_ .._---

Test solution. Determine the weight of the contents of 10
containers. Weigh accurately a quantity of the mixed contents
of 10 containers containing about 25 mg of cefoperazone,
dissolve in the mobile phase and dilute to 250.0 ml with the
mobile phase.

Reference solution. A 0.01 per cent w/vsolution of
cefoperazone dihydrate RSin the mobile phase.

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

B. It gives the reactions of sodium salts (2.3.1).

H N COONa 0

2i:N 0 °1tYO~H'
~NH'H H S

Tests N
HsCO"

-----pH:-(2.4.24).-4.S.to6.5,.detennined.in.a.25.0.per-cent.wfv-solution.------------------------

Bacterial endotoxins (2.2.3). Not more than 0.20 Endotoxin
Unit per mg of cefoperazone.

Water (2.3.43). Not more than 5.0 per cent, except that where it .
is in tb.e freeze-dried :form, tl:1e lirmils nofmore than 2.0 per
cent.
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divided doses increasing to 200 mg per kg of body weight
daily, if necessary. (Each g of cefotaxime sodium is
approximately equivalent to 0.95 g ofcefotaxime).

Description. An off-white to IJale yellow, crystalline powder.

Identification

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

B. Gives the reactions of sodium salts (2.3.1).

Tests

pH (2.4.24). 4.5 to 6.5, determined in a 10.0percent w/v solution.

Water (2.3.43). Not more than 3.0 per cent, determined on
0.15g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. A 0.01 per cent w/v solution of the substance
under examination in water.

Reference solution. A 0.01 per cent w/v solution of cefotaxime
sodium RS in water.

Chromatographic system
- a stainless steel column 30 em x 3.9 mm, packed with

octadecylsilane bonded to porous silica (3 to 10 1JlIl),
- mobile phase: a solution prepared by dissolving 60 mg

of potassium dihydrogen phosphate and 1.2 g of
disodium hydrogen phosphate in 1000 ml of water and
mixing with 120 ml ofmethanol,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 ,n.

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

Inject alternately the test solution and the reference solution.

Calculate the content ofCI6H17Ns07Sz,

Cefotaxime Sodium intended for use in the manufacture of
parenteral preparations without a further appropriate
procedure for removal ofbacterial endotoxins complies with
the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.20 Endotoxin
Unit per mg ofcefotaxime.

Cefotaxime Sodium intended for use in the manufacture of
parenteral preparations without a further appropriate
sterilisation procedure complies with the following
additional requirement.

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

CEFOTAXIME SODIUM INJECTION

Storage. Store protected from moisture in tamper-evident
containers.

Labelling. The label states whether or not the contents are
intended for use in the manufacture ofparenteral preparations.

Cefotaxime Sodium Injection
Cefotaxime Injection

Cefotaxime Sodium Injection is a sterile material consisting of
Cefotaxime Sodium with or without excipients. It is filled in
sealed containers.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Cefotaxime Sodium Injection contains a quantity ofCefotaxime
Sodium equivalent to not less than 90.0 per cent and not more
than 115.0 per cent of the stated amount of cefotaxime,
C1Jf17Ns0 7Sz,

Usual strengths: The equivalent of 250 mg, 1 g and 2 g of
cefotaxime.

Description. An off-white to pale yellow, crystalline powder.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with thefollowing requirements.

Identification

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

B. Gives the reactions of sodium salts (2.3.1).

Tests

pH (2.4.24). 4.5 to 6.5, determinedin a 10.0percent w/v solution.

Bacterial endotoxins (2.2.3). Not more than 0.20 Endotoxin
Unit per mg ofcefotaxime.

Water (2.3.43). Not more than 6.0 per cent, determined on
0.15g.

Assay. Determine by liquid chromatography (2.4.14).
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Tests

Chromatographic system

Note - Prepare the solutions immediately before use.

Solvent mixture. 20 volumes of water and 10 volumes of
acetonitrile.

Specific optical rotation (2.4.22). +35,° to +48°,
determined in a 1.0 per cent w/v solution in 'methanol;

Relatedsubs~J:lces. Determine by. liquid chromatography
(2.4.14). '

Test solution. Dissolve 50 mg of the substance under
examination in 5 rnl ofmethanol and dilute to 50.0 rnl with the
solvent IitiXture. This solution should be injected promptly.

Reference solution. Dissolve a quantity of cefpodoxime
proxetil RS in the solvent mixture to obtain a solution
containing about 10 Ilg per rnl.

Note - A volume ofmethanol not exceeding 10 per cent of
the total volume in the final solution may be used to facilitate
dissolution.

prqxetil RS or with the reference .spectrum of cefpodoxime
proxetiL

Cefpodoxime Proxetil

Test solution. Determine the weight of the contents of
10 containers. Weigh accurately a quantity of the mixed
contents of the 10 containers dissolve in water and dilute to
obtain a solution containing 0.01 per centw/v of cefotaxime.

Reference solution. A0.01 per cent w/v solution ofcefotaxime
sodium RS in water.

Chromatographic system
a stainless steel column 30cmx 3.9 rom, packedwith
octadecylsilane bonded to porous silica (3 to 10 1Jll1),

- mobile phase: a solution prepared by dissolving 60 mg
of potassium dihydrogen phosphate and 1.2 g of
disodium hydrogen phosphate in 1000 rnl of water and
mixing with 120 rnl ofmethanol,

- flow rate. '1.5 rnl per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 Ill.

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

Inject alternately the test solution and the reference solution.

Calculate the content ofC16H17NS07S2 in the injection.

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

Cz,H27Ns09S2 Mol. Wt. 557.6

Cefpodoxime Proxetil is 1-(isopropoxycarbonyloxy)ethyl
(6R, 7R)-7-[2-(2-amino-4-thiazolyl)-(Z)-2-(methoxyimino)
acetamido]-3-methoxymethyl-3-cephem-4-carboxylate.

Cefpodoxime Proxetil contains not less than 690 Ilg and not
more than 8041lg of cefpodoxime, ClsH17Ns06S2, calculated

- a stainless steel column 25 cm x 4.6 rom, packed with
octadecylsilane bonded to porous silica (5 1Jll1),
column temperature30°,
mobile phase: A. O.02M ammonium acetate,

,B. acetonitrile,
CHs 0 CHs flow rate. 2 rnl perminute,

0y000)loA~~s' ~~~:~ gradient programme using the conditions given

S O++: spectrophotometer set at 260 nm,
H

2
N{N) ., •~. ~. N. '-':::.. OCHs injection volume. 20 Ill.

In"N
H

H H S Time Mobile phase A Mobile phase B
N (in min.) (per cent v/v) (per cent v/v)

....OCHs----------~------___c~~==~_c__ ~O ~~ _c__~IO~== ..,.--,

10 68 32

40 68 32

80 50 50
~ ~' 50

~ 25 75

95 25 75

Category. Antibacterial.

Description. Awhite to light brownish-white powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with cefpodoxime

Inject the reference solution. The retention time for the
cefpodoxime proxetilR-:epimeris between 37 and 42minutes.
The relative retention times for cefpodoxime proxetil S-epimer
is about 0.9 and for cefpodoxime proxetil R-epimer is about
1.0, the resolution between cefpodoxime proxetilS-epimer
and cefpodoxime proxetilR-epimer is not less 'than 4.0. The test is
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not valid unless the column efficiency for cefpodoxime proxetil
R-epimer peak is not less than 15,000 theoretical plates.

Inject the test solution and measure the areas of all the peaks.
Calculate the percentage of each impurity in the portion' of
cefpodoxime proxetil taken, from the expression, 100 (r/rs)

where, rj is the peak area for each impurity and rs is the sum of
the areas ofall the peaks. Any peak ata relative retention time
of aboutO.86is not more than 3.0 per cent, any peak at relative
retention times of about 1.27, 1.39 is not more than 1.0 per
cent, and other individual peaks having relative retention times
higher than 2.0 is not more than 0.5 per cent and the sum of the
areas of all the secondary peaks is not more than 6.0 per cent.
Ignore any peak with an area less than 0.05 per cent.

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

Isomer ratio. Using the chromatogram of the test solution
obtained in the Assay, calculate the ratio of the cefpodoxime
proxetil R-epimer peak response to the sum of the peak
responses of the cefpodoxime proxetil S-epimer peak and the
cefpodoxime proxetil R-epimer peak: the ratio is between 0.5
and 0.6.

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

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

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A mixture of 60 volumes of water and 40
volumes of acetonitrile.

Test solution. Dissolve 50 mg of the substance under
examination in 10 ml ofmethanol, dilute to 100.0 ml with the
solvent mixture. Dilute 5.0 ml of this solution to 100.0 ml with
the solvent mixture and mter.

Reference solution. Dissolve 25 mg of cefpodoxime proxetil
RS in 5 ml of methanol, dilute to 50.0 ml with the solvent
mixture. Dilute 5.0 ml of this solution to 100.0 ml with the
solvent mixture.

Chromatographic system
- a stainle&s steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 llll),
- column temperature 30°,
- mobile phase: 60 volumes of0.02 M ammonium acetate

and 40 volumes of acetonitrile,
- flow rate. 2 ml per minute,
- spectrophotometer set at 235 urn,
- injection volume. 20 JJ1.

Inject the reference solution. The test is not valid unless the
relative retention time for cefpodoxime proxetilS":epimer is
about 0.9 and for cefpodoxime proxetil R-epimer is about 1.0.
The resolution between cefpodoxime proxetil S-epimer and

CEFPODOXIME ORAL SUSPENSION

cefpodoxime proxetil R-epimer is not less than 2.5, the
tailing factor for cefpodoxime proxetil R-epimer is not more
than 1.5 and the relative standard deviation determined from
the sum of the areas of the cefpodoxime proxetil S-epimer
and cefpodoxime proxetil R-epimer peaks for replicate
injections is not more than 2.0 per cent.

Inject the test s9lution and the reference solution:

Calculate the content of ClsH17Ns06S2'

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

Cefpodoxime Oral Suspension
Cefpodoxime Proxetil Oral Suspension

Cefpodoxime. Oral Suspension is a mixture consisting of
Cefpodoxime Proxetil with buffering agents and other
excipients. It contains a suitable flavouring agent.

The suspension is.constituted by dispersing the contents of
the sealed container in the specified volume of water just
before issue,

Cefpodoxime Oral Suspension contains not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount of
cefpodoxime, ClsH17Ns06S2'

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

Usual strength. 30ml.

Identification

In the Assay, the principal peaks of cefpodoximeproxetil S
epimer and cefpodoximeproxetilR-epimer in the chromatogram
obtained with the test solution correspond to the peaks in the
chromatogram obtained with the reference solution.

Tests

Water (2.3.43). Not more than 1.5 per cent, determined on 1.0 g.

The constituted suspension complies wiih· the tests stated
under Oral liquids and with the following tests.

pH (2.4.24).4.0 to 5.5.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A mixture of 60 volumes of water and 40
·volumes of acetonitrile.

Test solution. Weigh accurately a quantity of the suspension
containing about 50 mg of cefpodoxime, disperse in 10 ml of
water, add 20 ml ofacetonitrile, mix with the aid ofultrasound
for 15 minutes and dilute to 100.0ml with the solvent mixture.
Dilute 5.0ml ofthis solution to 100.0ml with the solvent mixture
and mter.
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Reference solution. Dissolve a quantity of cefpodoxime
proxetil RS in the solvent mixture to obtain a solution
containing about 30 Ilg per ml.

Note - A volume ofmethanol not exceeding 10 per cent of
the total volume in the final solution may be used to facilitate
dissolution.

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

octadecylsilane bonded to porous silica (5 /lID),
- column temperature 30°,
- mobile phase: 60 volumes of0.02 M ammonium acetate

and 40 volumes of acetonitrile,
- flow rate. 2 ml per minute,
- spectrophotometer set at 235 nID,

- injection volume. 20 Ill.
Inject the reference solution. The test is not valid unless the
relative retention time for cefpodoxime proxetil S-epimer is
about 0.9 and for cefpodoxime proxetil R-epimer is about 1.0.
The resolution between cefpodoxime proxetil S-epime~ and
cefpodoxime proxetil R-epimer is not less than 2.5, the tailing
factor for cefpodoxime proxetil R-epimer is not more than 1.5
and the relative standard deviation determined from the sum
of the areas of the cefpodoxime proxetil S-epimer and
cefpodoxime proxetil R-epimer peaks for replicate injections is
not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of ClsH17Ns06S2 in the suspension.

Labelling. The label states (1) the quantity of active ingredient
in terms of the equivalent amount of cefpodoximei (2) the
temperature of storage and the period during which the
constituted suspension may be expected to be satisfactory
for use.

Cefpodoxime Tablets

Apparatus No.1,
Medium. 900 ml of a solution prepared by dissolving 3.03 g
of glycine and 3.37 g of sodium chloride in about 500 ml of
water, adding cautiously with swirling 0.8 ml ofhydrochloric
acid, adjusting the pH to 3.0 and diluting to 1000 ml with
water,
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure
the absorbance of the filtered solution, suitably diluted with
the medium if necessary, at the maximum at about 259 urn
(2.4.7). Calculate the content of ClsH17Ns06S2 in the medium
from the absorbance obtained from a solution of known
concentration ofcefpodoximeproxetil RS in the same medium.

D. Not less than 70 per cent of the stated amount of
ClsH17Ns06S2'

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A mixture of 60 volumes of water and 40
volumes of acetonitrile.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity ofpowder containing about 50 mg ofcefpodoxime,
disperse in 100.0 ml of the solvent mixture. Dilute 5.0 ml of the
solution to 100.0 ml with the solvent mixture and filter.

Reference solution. Dissolve a quantity of cefpodoxime
proxetil RS in the solvent mixture to obtain a solution
containing about 30 Ilg per ml.

Note - A volume ofmethanol not exceeding 10 per cent of
the total volume in the final solution may be used to facilitate
dissolution.

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

octadecylsilane bonded to porous silica (5 /lID),
- column temperature 30°,
- mobile phase: 60 volumes of0.02 M ammonium acetate

- flow rate. 2 ml per minute,
- spectrophotometer set at 235 urn,
- injection volume. 20 Ill.

Inject the reference solution. The testisn()t valid unless the
relative retention time for cefpodoxime proxetil S-epimer is
about 0.9 and for cefpodoxime proxetil R-epimer is about 1.0.

~~~~~~~~~~~~~~~-,Th::.=e~r:::e~so~l:::uti=:· o~n~b:::,et:..cw~e~e:::n~c~efuodoxime proxetil S-epimer and
cefpodoxime proxetilR-epimer is not less than 2.5, the tailing
factor for cefpodoxime proxetil R-epimer is not more than 1.5
and the relative standard deviation determined from the sum
of the areas of the cefpodoxime proxetil S-epimer and
cefpodoxime proxetil R-epimer peaks for replicate injections is
not more than2.0 per cent.

Inject the test solution and the reference solution.

In the Assay, the principal peaks of cefpodoxime proxetil S
epimer and cefpodoxime proxetilR-epimerin the chromatogram
obtained with the test solution correspond to the peaks in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Cefpodoxime Proxetil Tablets

Cefpodoxime Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
cefpodoxime, ClsH17Ns06S2'

Usual strengths. 50 m~; 100 mg; 200 mg.

Identification
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Calculate the content of C15H17N506S2 in the tablets.

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

Labelling. The label states the strength in terms of the
equivalent am01.1nt ofCefpodoxime.

Ceftazidime

C22H22N607S2,5H20 Mol. Wt. 636.6

Ceftazidime is pentahydrate of the inner salt of (7R)-7-[(Z)-2
(2-aminothiazol-4-yl)-2-(1-carboxy-1-methylethoxyimino)
acetamidoJ-3-(1-pyridinomethyl)-3-cepham-4-carboxylate
pentahydrate.

Ceftazidime contains not less than 95.0 per cent and not more
than 102.0 per cent of C22H22N607S2, calculated on the dried
basis.

Category. Antibacterial.

Dose. By intramuscular or slow intravenous injection or
intravenous infusion, 1 to 2 g, every 8 to 12 hours.

Description. A white to cream-coloured, crystalline powder.

Identification

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

Tests

pH (2.4.24). 3.0 to 4.0, determined in a 0.5 per cent wlv solution.

Pyridine. Not more than 0.4 per cent.

Determine by liquid chromatography (2.4.14);

Test solution. Weigh accurately a quantity containing 0.5 g of
ceftazidime and dissolve in sufficient mixedphosphate buffer
pH 7.0 to produce 100.0ml.

Reference solution. Weigh accurately about 200 mg of
pyridine and dissolve in sufficient water to produce 100.0 ml.

CEFTAZIDIME

Immediately prior to chromatography add to 2.0 ml of the
resulting solution sufficient mixed phosphate buffer pH 7.0
to produce 200.0 ml and mix well.

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

octadecylsilane bonded to porous silica (3 to 10 Illl),
- mobile phase: a mixture of 10 volumes ofa 2.88 per cent

w/v solution of ammonium dihydrogen phosphate'
previously adjusted to pH 7.0 with dilute ammonia
solution, 30 volumes of acetonitrile and 60 volumes of
water;
column temperature. 38° to 42°,

- flow rate. 1.6 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 10,.u..

Inject the reference solution. Adjust the sensitivity of the
system so that the height of the principal peak in the
chromatogram obtained is at least 50 per cent of the full scale
deflection of the recorder.

Inject the reference solution six times. The test is not valid
unless the relative standard deviation ofthe area of the principal
peak in replicate injections is not more than 3.0 per cent.

Inject alternately the test solution and the reference solution.
Record the chromatograms and measure the areas of the
pyridine peaks.

Calculate the content of pyridine.

Loss on drying (2.4.19). 13.0 to 15.0 per cent, determined on
0.3 g by drying in an oven over phosphorus pentoxide at 60°
at a pressure not exceeding 0.7 kPa for 3 hours.

.Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve about 30 mg of the substance under
examination in 2.5 ml of phosphate buffer pH 7.0, dilute to
25.0 ml with water and mix. Protect this solution from light.
Immediately before chromatography, dilute 5.0 ml of this
solution to 50.0 ml with water.

Reference solution. Treat 30 mg cejtazidime RS in a similar
manner.

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

octadecylsilane bonded to porous silica (5 Illl),
- mobile phase: a mixture of 100 ml ofphosphate buffer

pH 7.0 and 20 ml ofacetonitrile diluted to 1000 ml with
water,

- flow rate. 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 10 ,.u..

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

Calculate the content of CzzHzzN607Sz,

Ceftazidime intended for use in the manufacture of
parent'eral preparations without a further appropriate
procedure for the·removal of baCterial enddtoxiifs·complies
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.10
Endotoxin Unit per mg.

Ceftazidime intended for use in the manufacture of
parenteral preparations without a further appropriate
sterilisation procedure complies with the following
additional requirement.

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

Storage. Store protected from light and moisture.

Ceftazidime for Injection
Ceftazidime for Injection is a sterile mixture of sterile
Ceftazidime and Sodium Carbonate.

Ceftazidime for Injection contains not less than 90.0 per cent
and not more than 105.0 per cent ofceftazidime, CzzHzzN607Sz,
calculated on the dried and sodium carbonate-free basis.

Description. A white or almost white powder.

Identification

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

B. Gives the reactions of sodium salts and reaction A of
carbonates (2.3.1).

Tests

pH (2.4.24). 5.0 to 7.5, determined in a solution containing
100 mg of anhydrous ceftazidime per ml.

Pyridine. Not more than 0.4 per cent.

IP2010

Chromatographic system
a stainless steel column 25 em x 4.6 rom, packed with
octadecylsilane bonded to porous silica (3 to 10 /lID),

- mobile phase: a mixture of 10 volumes of a 2.88 per cent
w/v solution of ammonium ·dihydrogen phosphate
previously adjusted to pH 7.0 with dilute ammonia
solution, 30 volumes of acetonitrile and 60 volumes of
water,

- flow rate. 1.6 ml per minute,
spectrophotometer set at 254 nm,

- injection volume. 10 Jil.
Inject the reference solution and adjust the sensitivity of the
system so that the height of the principal peak in the
chromatogram obtained is at least 50 per cent of the full-scale
deflection of the recorder.

Inject the reference solution six times. The test is not valid
unless the relative standard deviation ofthe area of the principal
peak in replicate injections is not more than 3.0 per cent.

Inject alternately the test solution and the reference solution.
Measure the areas of the pyridine peaks.

Calculate the content of pyridine.

Sodium carbonate. Weigh accurately a quantity containing
about 50 mg of anhydrous ceftazidime and dissolve in
sufficient water to produce 100.0 ml. Dilute the resulting
solution appropriately with water and determine by Method
A for flame photometry (2.4.4), measuring at 589 nm or by
Method A for atomic absorption spectrophotometry (2.4.2),
llsing sodium solution FP, suitably diluted with water for the
reference solutions.

1g ofNa is equivalent to 2.305 g of NazC03•

Bacterial endotoxins (2.2.3). Not more than 0.10 Endotoxin
Unit per mg ofceftazidime.

Sterility (2.2.11). Complies with the tests for sterility.

Loss on drying (2.4.19). Not more than 13.5 per cent,
determined on 0.3 g by drying at 250 for 4 hours at a pressure
not exceeding 0.7 kPa and continuing the drying by heating in
an oven at 1000 for 3 hours at a pressure not exceeding
0.7kPa.

Assay. Determine by liquid chromatography (2.4.14).

Determine by liquid chromatography (2.4.14). Test solution: Weigh accurately a quantity containing about

Test solution. Weigh accurately a quantity containing about 50 mg of anhydrous ceftazidimedissolve in water and dilute
0.5 g ofceftazidime and dissolve in sufficient mixedphosphate--fc)50-:-0 mlwiilltliesame solvent. Protect tliis solution from -~-~-

bufferpH 7.0 to produce 100.0 ml. light. Immediately before chromatography, dilute 5.0 ml to

Reference solution. Weigh accurately about 200 mg ofpyridine 50.0 ml with water.
and dissolve in sufficient water to produce 100.0 ml. Reference solution. Dissolve about 29 mg ceftazidime RS in
Immediately prior to chromatography add to 2.0 ml of the 2.5 ml of mixed phosphate buffer pH ZO and dilute to 25.0 ml
resulting solution sufficient mixed phosphate buffer pH 7.0 with water. Protectthis solution from light. Immediately before
to produce 200.0 ml and mix well, chromatography, dilute 5.0 ml to 50.0 ml with water.
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Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 /JITI),
- mobile phase: a mixture of 100 rnl ofphosphate buffer

pH7.0 and 20 rnl of acetonitrile diluted to 1000 rnl with
water,

- flow rate. 2 rnl per minute,
- spectrophotometer set at 254 om,
- injection volume. 10 Ill.

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

Inject alternately the test solution and the reference solution.

Calculate the content of CzzHzzN607Sz,

Storage. Store in sterile containers, sealed so as to exclude
microorganisms, protected from moisture, at a temperature
not exceeding 30°.

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

Ceftazidime Injection
Ceftazidime Injection is a sterile material consisting of
Ceftazid.iJ.ile for Injection with or without auxiliary substances.
It is filled in a sealed container.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount ofWater for Injections
imrilediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Ceftazidime Injection contains not less than 90.0per cent and
not more than 120.0 per cent of the stated amount of
ceftazidime, CzzH22N607Sz,

.Usual strengtbs: The equivalent of 250 mg; 500 mg; 1 g of
ceftazidime.

Descriptiou. A white or almost white crystalline pOWder.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following requirements.

Identification

A. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in
the chromatogram 16btained with the reference solution.

CEFTAZIDIME INJECTION

B. Gives the reactions of sodium salts and reaction A of
carbonates (2.3.1).

Tests

pH (2.4.24).5.0 to 7.5, determined in a solution containing
100mg ofceftazidime per rnl.

Pyridine. Not more than 0.4 per cent.

Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately a quantity containing about
0.5 g ofceftazidime and dissolve in sufficient mixedphosphate
bufferpH 7.0 to produce 100.0 rnl.

Reference solution. Weigh accurately about 200 mg ofpyridine
and dissolve in sufficient water to produce 100.0 ml.
Immediately prior to chromatography add to 2,0 rnl of the
resulting solution sufficient mixed phosphate buffer pH 7.0
to produce 200.0 rnl and mix well.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 /JITI),

- mobile phase: a mixture of 10 volumes ofa 2.88 per cent
w/v solution of ammonium dihydrogen phosphate
previously adjusted to pH 7.0 with dilute ammonia
solution, 30 volumes of acetonitrile and 60 volumes of
water,

- flow rate. 1.6 rnl per minute,
- spectrophotometer set at 254 om,

injection volume. 10 Ill.
Inject the reference solution and adjust the sensitivity oithe
system so that the height of the principal peak in the
chromatogram obtained is at least 50 per cent of the full-scale
deflection of the recorder.

Inject the reference solution six times. The test is not valid
unless the relative standard deviation of the area ofthe principal
peak in replicate injections is not more than 3.0 per cent.

Inject alternately the test solution and the reference solution.
Measure the areas of the pyridine peaks.

Calculate the content of pyridine.

Bacterial endotoxins (2.2.3). Not more than 0.10 Endotoxin
Unit per mg ofceftazidime.

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

Loss on drying (2.4.19). Not more than 13.5 per cent,
determined on 0.3 g by drying at 25° for 4 hours at a pressure
not exceeding 0.7 kPa and continuing the drying by heating
in an oven at 100° for 3 hours at a pressure not exceeding
0.7kPa.

. Assay. Determine by liquid chromatography (2.4.14).

Test solution. Determine the weight of the contents of
10 containers. Weigh accurately a quantity of the mixed
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Test solution. Dissolve 30.0 mg of the substance under
examination in the mobile phase and dilute to 100.0 rnl with the
mobile phase.

Reference solution (a). AO.03 per cent w/v solution of
ceftriaxone sodium RS in the mobile phase.

Reference solution (b). A solution containing 0.005 per cent
w/v each of ceftriaxone sodium RS ariel ceftriaxone sodium
E- isomer RS in the mobile phase.

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

Description. A white or yellowish, crystalline powder,
slightly hygroscopic.

Identification

Tests

Appearance of solution. Dissolve 2.4 g in 20 rnl of carbon
dioxide-free water (Solution A). Dilute 2 rnl of solutionA to
20 rnl with water; the resulting solution is clear (2.4.1) and not
more intensely coloured than reference solution BYS5 or YS5
(2.4.1).

pH (2.4.24). 6.0 to 8.0, determined in solutionA.

Specificoptical rotation (2.4.22). -155.00 to -170.0°, determined
in a 1.0 per cent w/v solution in water.

Related substances. Determine by liquid chromatography
(2.4.14). .

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

B. Gives reaction A of sodium salts (2.3.1).

Ceftriaxone Sodium

contents of the. 10 containers containing about 50 mg of
ceftazidime, di~solve in water and dilute to 50.0 rnl with the
same solvent. Protect this solution from light. Immediately
before chromatography, dilute 5.0 rnl to 50.0 rnl with water.

Reference solution. Dissolve about 29 mg ceftazidime RS in
2.5 rnl ofmixed phosphate buffer pH 7.0 and dilute to 25.0rnl
with water. Protect this solution from light. Immediately before
chromatography, dilute 5.0 rnl to 50.0 rnl with water.

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

octadecylsilanebonded to porous silica (5 1J1l1),
- mobile phase: a mixture of 100 rnl ofphosphate buffer

pH 7.0 and 20 ml ofacetonitrile diluted to 1000 rnl with
water,

- flow rate. 2 rnl per minute,
- spectrophotometer set at 254 urn,
- injection volume. 10 IJI.

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

Inject alternately the test solution and the reference solution.

Calculate the content of CzzHzzN607Sz in the injection.

Storage. Store in sterile containers, sealed so as to exclude
microorganisms, protected from moisture, at a temperature
not exceeding 30 0

•

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

o
yHs COONa N~ONa Chromatographic system

·······_···········:,N~r\~~QRT~~~:~······,3';,H~ ~ a~;f~~i!~~g;'
a mixture of 440 rnl of water, 55 rnl of 0.067 M mixed

CI8Hl~8Naz07S3'3Y:iH20 Mol. Wt. 662.0 phosphate buffer solution pH 7.0, 5.0 fu} of abUffer

Ceftriaxone sodium is disodium (6R 7R)-7_[[(Z)-(2- solution prepared by dissolving 20.17 g of citric acid in
. thi 1 4- 1)( th .. )' tyl] . ] 3 [[(2 800 rnl of water, adjusting the pH to 5.0 with strongammo azo - y me oxymnno ace ammo - - -. . .

~---- .~-~nrethyl:;6;;;oxido:;5:;oxo:;2-5:;dihydro:;c1-2-4""1riazin:;c3-=y1)--~~ sodlumhydroxide solution and diluting.JQ.1000.0 rnl_

1 h 1] th 1] 8 ' 5 thO 1 'b: 1 [4 2 0] t 2 with water, and 500 rnl of acetonitrile,su p any me y - -oxo- - la- -aza lCYC 0 . . oc - - .
ene-2-carboxylate hemilleptahydrate. . - flow rate. 1.5 rnl per mmute,

. . spectrophotometer set at 254 urn,
Ceftriaxone sodium contains not less than 96.0 per cent and - injection volume. 20 IJI.
not more than 102.0 per cent of CI8H16N8Naz07S3, calculated In' tth ttl ti' fi 1 ti' (b) d ( ) C tin'th anh dr b' ~ec e es so u on,re erence so u on an c. on ue
on e y ous aSlS. the .chromatography for twice the retention ti~e of the
Category. Antibacterial. ceftriaxone· peak. The test is not .valid unless the resolution

1024



IP 2010

between the peaks due to ceftriaxone and ceftriaxone sodium
E-isomer is at least 3.0; the area of any peak other than the
principal peak is not more than the area ofthe principal peak in
the chromatogram obtained with reference solution (c) (1 per
cent); the sum of the areas of all such peaks is not more than
4 times the area of the principal peak in the chromatogram
obtained with reference solution (c) (4 per cent). Ignore any
peak with an area 0.1 times the area of the principal peak in the
chromatogram obtained with reference solution (c) (0.1 per
cent).

Water (2.3.43).8.0 per cent to 11.0 per cent, determined on
O.lg.

Assay. Determine by liquid chromatography (2.4.14) as
described under Related substances.

Inject alternately the test solution and reference solution (a).

Calculate the content of CIsHI6NsNa207S3,

Ceftriaxone sodium intended for use· in the manufacture of
parenteral preparations without a further appropriate
procedure for removal ofbacterial endotoxins complies with
the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.20 Endotoxin
Unit per mg ofceftriaxone sodium.

Ceftriaxone Sodium intended for use in the manufacture of
parenteral preparations without a further appropriate
sterilisation procedure complies with following requirement.

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

Storage. Store protected' from light and moisture.

Labelling. The label states, where applicable, that the
substance is free from bacterial endotoxins.

Ceftriaxone Injection
Ceftriaxone Injection is a sterile material consisting of
Ceftriaxone Sodium with or without excipients. It is filled in a
sealed container.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirements
for Clarity of solution and· Particulate matter stated under
Parenteral Preparations (Injections).

Usual strengths. The equivalent of 250 mg; 500 mg; 1 g and
2 g ofceftriaxone.

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by themanufacturer.

CEFfRIAXONE INJECTION

Ceftriaxone Injection contains not less than 90.0 per cent and
not more than 115.0 per cent of the stated amount of
ceftriaxone, ClsHlsNs07S3'

Description. A white or almost white powder;

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following requirements.

Identification

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

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

C. It gives the reaction A of sodium salts (2.3.1).

Tests

Appearance ofsolution. A 1.2 per cent w/v solution in carbon
dioxide-free water is clear (2.4.1) and not more intensely
colouredthan reference solution BYS5 or YS5 (2.4.1).

pH (204,24). 6.0 to 8.0, determined in a 10.0percent w/v solution.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve the substance under examination
containing about 30 mg ofceftriaxone in 100 ml of the mobile
phase and filter.

Reference solution (a). A 0.03 per cent w/v solution of
ceftriaxone sodium RS in the mobile phase.

Reference solution (b). A solution containing 0.005 per cent
w/v each of ceftriaxone sodium RS and ceftriaxone sodium
E-isomer RS in the mobile phase.

Reference solution (c). Dilute 1.0 ml ofreference solution (a)
to 100.0 ml with the mobile phase.

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

octadecylsilane bonded to porous silica (5 /llIl) (such
as Lichrosphere RP-18),

- mobile phase: dissolve 2 g of tetradecylammonium
bromide and 2 g of tetraheptylammonium bromide in a
mixture of 440 ml of water, 55 ml of 0.067 M mixed
phosphate buffer pH 7.0, 5 ml of a buffer prepared by
dissolving 20.17 g of citric acid in 800 ml of water,
adjusting the pH to 5.0 with 10 M sodium hydroxide
and diluting to 1000 ml with water, and 500 ml of
acetonitrile,
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- flow rate. 1.5 In1 per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 IJI.

Inject reference solution (b). The test is not valid unless the
resolution between the two principal peaks is at least 3.0.

Inject the test solution and reference solution (c). Run the
chromatogram at least twice the retention time ofthe principal
peak. In the chromatogram obtained with the test solution the
area of any secondary peak is not greater than the area of the
principal peak in the chromatogram obtained with reference
solution (c) (1.0 per cent) and the sum of the areas of all the
secondary peaks is not greater than 5 times the area of the
principal peak in the chromatogram obtained with reference
solution (c) (5.0 per cent). Ignore any peak with an area less
than 0.1 times the area ofthe principal peak in the chromatogram
obtained with reference solution (c) (0.1 per cent).

Bacterial endotoxins (2.2.3). Not more than 0.2Endotoxin Unit
per mg ofceftriaxone.

Water (2.3.43). Not more than 11.0 per cent, determined on
0.1 g.

Assay. Determine by liquid chromatography (2.4.14), as
described under Related substances.

Inject alternately the test solution and reference solution (a).

Calculate the content of ClsHlSNs07S3 in the injection.

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

J:.,a!J~lling. The la1:l~J onthe seal~d container:state~ the qu~tity
ofCeftriaxone Sodium contained in it in terms ofthe equivalent
amount ofceftriaxone.

Cefuroxime Axetil

IP 2010

Cefuroxime Axetil contains not less than 79.8 per cent and not
more than 84.8 per cent of cefuroxime, ClIiHu;N"40SS, calculated
on the anhydrous and acetone-free basis.

Category. Antibacterial.

Description. A white or almost white pOWder.

Identification

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

B. In the Assay, the principal peaks in the chromatogram
obtained with the test solution corresponds to the peaks due
to diastereomer A and B in the chromatogram obtained with
reference solution (d).

Tests

Diastereoisomer ratio. Determine by liquid chromatography
(2.4.14).

Use chromatographic system, test solution, reference solution
(a), (b), (c) and (d), as described under Assay.

In the chromatogram obtained with the test solution, the ratio
of the peak due to cefuroxime axetil diastereoisomer A to the
sum ofthe peaks due to cefuroxime axetil diastereoisomers A
and Bis between 0.48 and 0.55 by the normalisation procedure.

Related substances. Determine by liquid chromatography
(2.4.14).

Use chromatographic system, test solution, reference solution
(a), (b), (c) and (d), as described under Assay.

The percentage sum of the pair of peaks corresponding to the
E-isomers located by comparison with the chromatogram
obtained with reference solution (c) is not more than 1.0 per
cent, the percentage sum of the pair of peaks corresponding
to the D3-isomers located by comparison with the
chromatogram obtained with reference solution (b) is not

Cefuroxime Axetil is a mixture of the 2 diastereoisomers of
(1RS)-1-(acetyloxy)ethyl (6R,7R)-3-[(carbamoyloxy)methyl]
7-[[(Z)-2-(furan-2-yl)-2-(methoxyimino)acetyl]amino]-8-oxo
5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylate.

Mol. Wt. 510.5

greater than 1.5pefcent and iliearea 6nmy6theisec6ndary
peak is not more than 0.5 per cent and the sum of all the
secondary peaks found is not more than 3.0 per cent.

A<:~t(tI1_~{5 ·:D· !,l()tlll()r:eth~U per ce!1t. _

Water (2.3.43). Not more than 1.5 per cent, determined on
O.4g.

Assay. Determine by liquid chromato~aphY-,(c::::2.=-:4=-=.1-,,4)<-:-. _

NOTE - Prepare the solutions immediately before use.

Test solution. Dissolve 10.0 mg of the substance under
examination in the mobile phase and dilute to 50.0 ml with the
mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to
100.0 ml with the mobile phase.
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Reference solution (b). Wann 5 m1 of the test solution to 60° .
for one hour to generate the D3-isomers.

Reference solution (c) Expose 5 m1 of the test solution to
ultraviolet light at 254 nm for 24 hours to generate E-isomers.

Reference solution (d). A 0.02 per cent w/v solution of
cefuroxime axetil RS in the mobile phase.

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

trimethylsilane bonded to porous silica (5 fllll),
- mobile phase: a mixture of 38 volumes ofmethanol and

62 volumes of a 2.3 per cent solution of ammonium
dihydrogen phosphate,

- flow rate. 1 m1 per minute,
- spectrophotometer set at 278 nm,
- injection volume. 20 Ill.

. Inject reference solution (d). The test is not valid unless the
relative standard deviation for replicate injections for the sum
of diastereomer A and B peaks is not more than 2.0 per cent.

Inject the test soiution, and reference solutions (a),(b)and
(c). The retention times relative to cefuroxime axetil
diastereoisomer A (second peak) are approximately 0.9 for
cefuroximeaxetil diastereoisomerB, 1.2for the cefuroximeaxetil
D3-isomers and 1.7 and 2.lforthe E-isoniers. The test is not
valid· unless in the chromatogram obtained with reference
solution (d), the resolution between the peaks corresponding
to cefuroxime axetil diastereoisomers A and B is at least 1.5. In
the chromatogram obtained with reference solution (b), the
resolution between the peaks corresponding to cefuroxime
axetil diastereoisomerA and cefuroxime axetil D3-isomer is at
least 1.5.

Calculate the content of C16Hl~40gSas the sum of areas of
the two diastereoisomer peaks.

1 mg of C20H22N40lOS is i:lquivalent to 0.8313 mg of
C16H16N40gS.

Storage. Store protected from light and moisture.

CefuroximeAxetil Tablets
CefuroximeAxetilThblets contain CefuroximeAxetil. They may
be coated.

Cefuroxime Axetil Tablets contain not less than 90.0 percent
and not more than 110.0 per cent of the stated amount of
cefuroxime, C16Hl~40gS.

Usual strengths. 125 mg; 250 mg; 500 mg.

Identification

A. Extract a quantity of the powdered tablets containing 0.1 g
of cefuroxime with 5 m1 of dichloromethane, filter and
evaporate the fJ.ltrate to dryness.

CEFUROXIME AXETIL TABLETS

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with cefuroxime
axetil RS or with the reference spectrum of cefuroxime axetil.

B. In the Assay, the principal peaks in the chromatogram
obtained with the test solution corresponds to the peaks due
to diastereomer A and B in the chromatogram obtained with
referencesolution (c).

Tests

Dissolutiou (2.5.2).

Apparatus No.1,
Medium. 900 m1 of 0.1 M hydrochloric acid,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and fJ.lter promptly.
Dilute the fJ.ltrate, if necessary, with the dissolution medium.
Measure the absorbance of the resulting solution at the
maximum at about 278 nm (2.4.7). Calculate the content of
Cl~16N408Sin the medium from the absorbance obtained from
a solution of known concentration of cefuroxime axetil RS.

D. Not less than 70 per cent of the stated amount of
Cl~1~408S,

Related substances. Determine by liquid chromatography
(2.4.14).

Use chromatographic system, test solution, reference solution
(a), (b), and (c), asdescnbed under Assay.

In the chromatogram obtained with the test solution the sum
of the areas ofthe pair ofpeaks corresponding to the E-isomers
in the chromatogram obtained with reference solution (b) is
not more than 1.5 per cent by normalisation, the sum of the
areas of any peaks corresponding to the D3-isomers in the
chromatogram obtained with reference solution (a) is not more
than 2.0 per cent by normalisation and the area of any other
secondary peak is not more than 1.0 per cent by normalisation.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

NOTE - Prepare the solutions immediately before use.

Test solution. Disperse 10 tablets in 0.2 M ammonium
dihydrogen orthophosphate with the pH previously adjusted
to 2.4 with orthophosphoric acid, using 10 m1 per g of the
stated content of cefuroxime. Immediately add sufficient
methanol to produce a solution containing the equivalent of
0.5 per cent w/v of cefuroxime and shake vigorously. Filter
and dilute a quantity of the fJ.ltrate with sufficient ofthe mobile
phase to produce a solution containing 0.025 per cent w/v of
cefuroxime.

Reference solution (a). Wann a quantity of the test solution
at 60° for one hour or until sufficient impurities (D3-isomers)
have been generated.
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Reference solution (b). Expose a quantity of the testsolution
to ultraviolet light at 254 nm for 24 hours or until sufficient
impurities (E~isomers) have been generated.

Reference solution (c). A 0.03 per cent w/v solution of
cefuroxime axetilRS in the mobile.phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mID, pa.cked with

particles of silica (5 /lID) the surface of which has -been
modified by chemically-bonded trimethylsilyl groups
(Such as Hypersil SAS),

- mobile phase: a mixture of38 volumes of methanol and
62 volumes of 0.2 M ammonium dihydrogen
orthophosphate, adjusted, if necessary, so that the
resolution between the peaks corresponding to the
cefuroxime axetil diastereoisomers A andB in reference
solution (c) and between the peaks corresponding to
cefuroxime axetil diastereoisomerA and the cefuroxi.n1e
axetil D3-isomer in reference solution (a) is in each case
not less than 1.5,

- flow rate. 1.2 ml per minute,
- spectrophotometer set at 278 nm,
- injection volume. 20 !iI.

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

Inject the test solution, reference solution (a), (b) and (c). The
retention time relative to cefuroximeaxetil diastereoisomerA
are approximately 0.9 for cefuroxime axetil diastereoisomerB,
1.2 for the cefuroxime axetil D3-isomers and 1.7 and 2.1 for the
E-isomers.

Cefuroxime Sodium contains not less than 90.0 percent and
not more than 105.0 per cent of cefuroxime, CI6Hl~40SS,
calculated on the anhydrous basis.

Category. Antibacterial.

Dose. Orally, 250 mg twice' daily; by .intramuscular' or
intravenous injection or intravenous infusion, 750 mg to 1.5 g,
every 6 to 8 hours.

Description. A white or faintly yellow powder.

Identification

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

B. Gives the reactions of sodium salts (2.3.1).

Tests

pH (2.4.24). 6.0 to 8.5, detenninedin a 10.0percent w/v solution.

Water (2.3.43). Not more than 3.5 per cent, determined on
0.15g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately a quantity of the substance
under examination containing 25 mg ofcefuroxime and dissolve
in sufficient water to produce 25.0 ml. Immediately transfer
5.0 ml of the resulting solution to a 100-ml volumetric flask,
add 20.0ml of a 0.15 per cent w/v solution oforcinol (internal
standard) in water; dilute to volume with water and mix.

Inject alternately the test solution and the reference solution.

Calculate the content ofC16Hl~40SS.

Cefuroxime Sodium intended for use in the manufacture
of parenteral preparations complies with the following
additional requirements.

Cefuroxime Sodium

C16H15N~aOsS Mol. Wt. 446.4

Cefuroxime Sodium is sodium (7R)-3-carbamoyloxymethyl-7
[(Z)-furan-2-y1-2-methoxyiriiinollcetamidoF3-cephem-4
carboxylate.

Calculate the content of C16H16N40SS as the sum of the areas Reference solution. Treat a quantity of cefuroxime sodium RS
of the two peaks corresponding to d1astereoisomers A and B. equivalent to 25 mg ofcefuroxime in a similar manner.

1 mg of CzoHzzN40lOS is equivalent to 0.8313 mg of Chromatographic system
C16H16N40SS. - a stainless steel column 15 cm x 4.6 mID, packed with

Labelling. The quantity ofactive ingredient is stated in terms hexylsilane chemically bonded to totally porous silica
--------of-the-equivalent-amount-of-cefuroxime:------------------particles-(5-r-un),-----------~--_.--.---

- mobile phase: a mixture of 100 volumes ofacetate buffer
pH 3.4 and 10 volumes of acetonitrile,

- flow rate. 2 ml per minute,
OOONa 0 - spectrophotometer set at 254 nm,

o ~)l - injection volume. 10 !iI.

I 0 0 :~:J 0 NH
2 :l:~~~h~:~::~n~:~~~~o~r~;~~:~:~n~~~:~:i:~~s~~:

- .~~ c!=/fS.-- _.-~._----- -- -ilian 2:0 percenC- --- -- ----- - - ....----

HsOO..-
N
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Bacterial endotoxins (2.2.3). Not more than 0.10 Endotoxin
Unit per mg ofcefuroxime.

Sterility (2.2.11). Complies with the test for sterility, using
the membrane mtration method.

Storage. Store protected from moisture. If it is intended for
use in the manufacture of parenteral preparations, it should
be sterile and sealed so as to exclude nllcro-organisms.

Labelling. The label states whether or not the contents are
intended for use in the manufacture of injectable preparations.

Cefuroxime Injection
Cefuroxime Sodium Injection

Cefuroxime Injection is a sterile material consisting of
Cefuroxime Sodium: with or without auxiliary substances. It
is filled in a sealed container.

The injection is constituted by dissolving the contents of a
sealed container in the requisite amount ofWater for Injections
immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Cefuroxime Injection contains a quantity ofCefuroxime Sodium
equivalent to not less than 90.0 per cent and not more than
120.0 per cent of the stated amount of cefuroxime, Cl6HuiN40gS.

Usnal strengths: The equivalent of 250 mg, 750 mg and 1.5
g of cefuroxime.

Description. A white or faintly yellow powder.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following requirements.

Identification

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

B. Gives the reactions of sodium salts (2.3.1).

Tests

pH (2.4.24). 6.0 to 8.5, determined in a 10.0 per cent w/v
solution.

Related substances. Determine by liquid chromatography
(2.4.14).

CEFUROXIME INJECTION

Test solution. Dissolve a quantity of the mixed content of 10
containers containing 0.1 g of cefuroxime in 100 mI ofwater.

Reference solution (a). A 0.1 per cent w/v solution of
cefuroxime sodium RS in water.

Reference solution (b). Heat 20.0 mI of reference solution (a)
in water bath at 60° for·10 minutes, cool.

Reference solution (c). Dilute 1.0 mI ofreference solution (a)
to 100.0 ml with water.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm packed with

silica chemically bonded to hexylsilane groups (5 J.lll1)
(such as Spherisorb S5 C6),

- mobile phase: a mixture of 1 volume ofacetonitrile and
99 volumes of acetate buffer pH 3.4,

- flow rate. 1.5 mI per minute,
- spectrophotometer set at 273 nm,
- injection volume. 20 f.Il.

Inject reference solution (b). The chromatogram obtained
shows peaks corresponding to cefuroxime and descarbamoyl
cefuroxime. The test is not valid unless the resolution factor
between the two principal peaks is not less than 2.0.

Inject the test solution, reference solution (a) and (c). Run the
chromatogram 3 times the retention time ofthe principal peak.
In the chromatogram obtained with the test solution, the area
ofpeak due to descarbamoyl-cefuroxime is not more than the
area of the principal peak in the chromatogram obtained with
reference solution (c) (1.0 per cent), the area of any other
secondary peak is not more than· the area of the principal
peak in the chromatogram obtained with reference solution
(c) (1.0 per cent). The sum of areas of all the secondary
peaks is not more than 3 times the area of the principal peak
in the chromatogram obtained with reference solution (c)
(3.0 per cent). Ignore any peak with an area less than 0.1
times the area of the principal peak in the chromatogram
obtained with reference solution (c) (0.1 per cent).

Bacterial endotoxins (2.2.3). Not more than 0.1 Endotoxin
Unit per mg of cefuroxime.

Water (2.3.43). Not more than 3.5 per cent, determined on
0.15g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Determine the weight of the contents of
10 containers. Weigh accurately a quantity of the mixed
contents of the 10 containers containing about 25 mg of
cefuroxime and dissolve in sufficient water to produce
25.0 mI. Immediately transfer 5.0 mI of the resulting solution
to a 100-ml volumetric flask, add 20.0 ml of a 0.15 per cent w/v
solution of orcinol (internal standard) in water, dilute to volume
with water and mix.
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Tests

and 200 rnl of water; the solution shows a vivid green
fluorescence.

where;c = Yollllfie,iIirnl;of·O.l Mhydfochloric··acid
consumed

w = weight, in g, of the sample, calculated with
. .r.efer.enc_e.J5Lanbydrous substance

p = percentage of hydrogen phthaloyl groups as
determined in Assay for hydrogen phthaloyl
groups

s = percentage of free acid.

For hydrogen phthaloyl groups - ... Weigh accurately about
0.4 g (calculated on the anhydrous basis) and dissolve without

Cellulose Acetate Phthalate

Reference solution. Treat a quantity of cefuroxime sodium
RS equivalent to 25 mg of cefuroxirne in a similar manner.

Chromatographic system
a stainless steel column 15 ern x 4.6 mm, packed with
hexylsilane chemically bonded to totally porous silica
particles (51Jin),

- mobile phase: a mixture of 100 volumes ofacetate buffer
pH 3.4 and 10 volumes of acetonitrile,

- flow rate. 2 rnl per minute,
- spectrophotometer set at 254 DID,

injection volume. I 0 ~.

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

Inject alternately the test solution and the reference solution.

Calculate the content of CI6HI6N40sS in the injection.

Storage.Store in tightly-closed containers protected from
moisture at a temperature not exceeding 30°.

Labelling. The label on the sealed container states the quantity
ofCefuroxirne Sodium contained in it in terms ofthe equivalent
amount ofcefuroxirne.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the·spectrum wITlitJlat obtained- with cellulose··
acetate phthalate RS or with the reference spectrum of
cellulose acetate phthalate.

B. To about 10 mg contained in a small test-tube add 10 mg of
resorcinol, mix, add 0.5 rnl of sulphuric acid and heat in a
liquid paraffirl bath at 160° for 3 minutes. Cool and pour the
solution into a mixture of 25 rnl of sodium hydroxide solution

Viscosity (2.4.28). 50 mm2s-1 to 90 mm2s-l , determined in
the following manner. Weigh accurately about 15 g,
previously dried at 105° for 2 hours, and dissolve in 85 g of
a mixture of 249 parts of dry acetone and I part of water.
Determine at 25° the viscosity of the resulting solution by
Method A, using a size D viscometer.

Appearance of a fIlm. Dissolve 3.0 g in 17 rnl of acetone
with a water content of 0.35 to 0.45 per cent w/w. Allow 1
rnl of this solution to flow over a glass plate and dry; a thin,
colourless, transparent and glossy film is produced.

Free acid. Not more than 3.0 per cent, qalculated as phthalic
acid, CSH60 4, on the anhydrous basis and determined in the
following manner. Weigh accurately 1.0 g, in fine powder, shake
for 5 minutes with 100 rnl of boiled water and ftlter. Wash the
flask and theftlter with two quantities, each of 10 rnl, ofwater.
Combine the filtrate and washings, add 5 drops of
phenolphthalein solution and titrate with 0.1 M sodium
hydroxide until a faint pink colour is obtained.

1 rnl of 0.1 M sodium hydroxide is equivalent to 0.0083 g of
phthalic acid.

Heavy metals (2.3.13). 1.0 gcomplies with lirnittest for heavy
metals, Method B (20 ppm).

Cellacephate; Cellacefate Sulphated ash(2.3.18).Notmore than O.lpercent·

Cellulose Acetate Phthalateis a,.celll!lose, some ofth~ . Water (2.3.43). Not more than 5.0 percent, us41g 0.5 g dissolved
hydroxyl groups of which are esterified by acetyl groups in 20 rnl ofa mixture ofequal volumes of anhydrous methanol
and others by hydrogen phthaloyl groups. and chlorofomz.

Cellulose Acetate Phthalate contains not less than 17.0 per Assay. For acetyl groups Weigh accurately about 0.1 g
centartdIiot more than 26.0 per cent of acetyl groups,C2H30 and heat on a water-bath for 30 minutes with 25.0 rnl of 0.1 M
and not less than 30.0 per cent and not more than 40.0 per cent sodium hydroxide under reflux. Cool, add 5 drops of
of hydrogen phthaloyl groups, CSHS0 3 both calculated on the phenolphthalein solution and titrate with 0.1 M hydrochloric

-----dried-,acid=free-basis.-:-.---c--;--~---~~----~--= """---acid unilltfie colour iSiliSCliarged:-Carry outabla:n:lCfitTat1on.

Category. Pharmaceutical aid (for enteric coating of tablets). Calculate the acetyl groups, C2H30, from the expression

Description. A white, free-flowing powder or colourless flakes; 0.43c1w - (0.578p +0.518s),
odourless or with a fainJ odour of acetic acid; hygroscopic.
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heating in 20 ml of 2-methoxyethanol, previously neutralised
in the presence of 5 drops ofphenolphthalein solution. Titrate
with 0.1 M sodium hydroxide until a faint pink colour is
produced. Calculate the hydrogen phthaloyl groups, C8H50 3,
from the expression .

1.49b/w - 1.795s

where, b = volume, in ml, of 0.1 M sodium hydroxide
consumed

w = weight, in g, of the sample, calculated with
reference to the anhydrous substance

s = percentage of free acid.

Storage. Store protected from moisture at a temperature
between 8° and 15°.

Cephalexin

eOOH

r) . ··9 O~~~eH3 , H
2
0

~Wt--}-s)
NH H H H

2 .

ClJI17N304S,H20 Mol. Wt. 365.4

Cephalexin·is (7R)-3-methyl-7-(a-D-phenylglycylamino)
3-cephem-4-carboxylic acid monohydrate.

Cephalexin contains not less than 95.0 per cent and not more
than 101.0 per cent of C16H17N304S, calculated on the
anhydrous basis.

Category. Antibacterial.

Dose.. 1 to 4 gdaily, in divided doses.

Description..A.white or almost white, crystalline powder;
odour, characteristic.

Identification

A. Determineby infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with cephalexin RS
or with the reference spectrum of cephalexin.

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

Tests

pH (2.4.24). 4.0 to 5.5, determined in a0.5 percent w/v solution.

CEPHALEXIN

Specific optical rotation (2.4.22)..+149° to +158°, determined
in a 0.5 per cent w/v solution in phthalate buffer solution pH
4.4 and in a 2-dm tube.

Light absorption (2.4.7). Dissolve 50 mg in sufficient water to
produce 100.0 ml. Absorbance of the solution at about
330 urn, not greater than 0.05 (2.4.7). Dilute 2 mlto 50.0 ml.
When examined between 230 urn and 360 urn the solution
shows an absorption maximum at about 262 urn; absorbance
at about 262 urn, 0.44 to 0.49.

Related substances.. Determine by liquid chromatography
(2.4.14).

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

Reference solution (a). Dissolve 10 mg of D-phenylglycine in
mobile phase A and dilute to 10 ml with the same solvent.

Reference solution (b). Dissolve 10 mg of 7-amino
desacetoxycephalosporanic acid RS in phosphate buffer
solution pH 7.0 and dilute to 10 ml with the same solvent.

Reference solution (c). Dilute 1 ml of reference solution (a)
and 1 ml of reference solution (b) to 100 ml with mobile
phase A.

Reference solution (d). Dissolve 10 mg ofdimethylformamide
and 10 mg ofdimethylacetamide in mobile phase Aand dilute
to 10 ml with the same solvent. Dilute 1 ml to 100ml with
mobile phase A.

Reference solution (e). Dilute 1 ml of reference solution (c) to
20 ml with mobile phase A.

Reference solution (f). Dissolve 10 mg of cefotaxime sodium
RS in mobile phase Aand dilute to 10 ml with the same solvent.
To 1ml ofthe solution, add 1ml of the test solution and dilute
to 100 ml with mobile phase A.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 /lill),
mobile phase: A. phosphate buffer solution pH 5.0,

, B. methanol,
- flow rate. 1.5 ml per minute,
- a linear gradient programme using the conditions given

below,
- spectrophotometer set at 220 urn,

injection volume. 20 IJI.
Time Mobile phase A
(min) (per cent v/v)
0-1 98
1.:..20 98.-770
20-23 70.-798
23 - 30 98
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Tests

Cephalexin Capsules
Cephalexin Capsules contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
anhydrous cephalexin, C16H17N304S,

Usual strengths. 250 mg; 500 mg.

Identification

Shake a quantity of the contents of the capsules containing
0.5 g ofanhydrous cephalexin with 1 ml ofwater and 1.4 ml of
1 M hydrochloric acid, filter and wash the filter with 1 ml of
water. Add slowly to the filtrate a saturated solution ofsodium
acetate until precipitation occurs. Add 5 ml ofmethanol, filter
and wash the precipitate with two quantities, each of 1 ml~ of
methanol. The residue after drying at a pressure not exceeding
0.7 kPa complies with the following tests.

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

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

Inject reference solution (c) and (t). In the chromatogram
obtained with reference· solution (c) the resolution between
the peaks due to o-phenylglycine and 7-aminodesacetoxy
cephalosporanic acid is not less than 2.0 and in the
chromatogram obtained with reference solution (t). the
resolution between the peaks due to cephalexin and cefotaxime
is not less than 1.5.

Inject the test solution and reference solution (c) (d) and (e).
In the chromatogram obtained with the test solution the area
of peak corresponding to o-phenylglycine is not more than
the area of the fIrst peak in the chromatogram obtained with
reference solution (c) (1.0 per cent). Ignore any peaks due to
dimethylformamide and dimethylacetamide The area of any
other secondary peak is not more than the area of the first
peak in the chromatogram obtained with reference solution
(c) (1.0 per cent). The sum of the secondary peaks is not more
than the three times the area of the first peak in the
chromatogram obtained with reference solution (c). Ignore
any peak with an area less than the second peak in the
chromatogram obtained with reference solution (e) (0.05 per
cent).

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

Water (2.3.43).4.0 to 8.0 per cent, determined on 0.3 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under Related substances. Determine by thin-layer
examination in water and dilute to 100.0 ml with the same chromatography (2.4.17), coating the plate with silica gel
solvent. HF (such as Analtech plates). Impregnate the plate by

Reference solution (a). Dissolve 50 mg of cephalexin development with a 5 per cent v/v solution6fn~tetradecdiie

monohydrate RS in water and dilute to 100.0 mlwith the same in hexane. Allow the solvent to evaporate and carry out .the
solvent. chromatography in the same direction as the impregnation.

Reference solution (b). Dissolve 10 mg of cephradine RS in Mobile phase. A mixture of 3 volumes of acetone, 80
20 ml ofreference solution (a) and dilute to 100 ml with water. volumes of a 7.2 per cent w/v solution of disodium hydrogen
Chromatographic system orthophosphate and 120 volumes of a 2.1 per cent w/v solution

- a stainless steel column 25 cm x 4.6 mm, packed with of citric acid.

______--=o:=;.ct:::ad=e=cylsilane bonded to porous silica (5 ~), -Testsolution..Shake.a.quantity.,.oLtheccontents...oLthe...capsules__._
- mobile phase: a mixture of:2 volumes·of methanol, containing about 0.25 g of anhydrous cephalexin with 10 ml of

5 volumes of acetonitrile, 10 volumes of a 13.6 g per· 2 M hydrochloric acid, filter and use the filtrate.
litre solution of potassium dihydrogen phosphate and
83 volumes ofwater, Refe'rence solution (a). Dilute 1 ml of the test solution to

_ flow rate. 1.5 ml per rriililite, 100 ml with 2 M hydrochloric acid.

- spectrophotometer set at 254 nm, Reference solution (b). A 0.025 per cent w/v solution of
- injection volume. 20,.u. 7-amino-desacetoxycephalosporanic acid RS in 2 M

·········Inject-reference·solution·(b);In·the·chromatogram·obtained, ...hydrochloric..acid._. ...

the resolution between the peaks due to cephalexin and Reference solution (c). A 0.025 per cent w/v solution of
cephradine is not less than 4.0. oL-phenylglycine in 2 M hydrochloric acid.

Inject alternately the test solution and reference solution (a). Reference solution (d). A solution containing 2.5 per cent

Calculate the content of C16H17N304S. w/v of cephalexin RS and 0.025 per cent w/v each of7-amino

Storage. Store proteCted from light at a temperature not desacetoxycephalosporanic acid RS and DL-phenylglycine
exceeding 30°. in 2 M hydrochloric acid.
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Apply to the plate 5 J.1l of each solutions. After development,
dry the plate at 90° for 3 minutes, spray the hot plate with a 0.1
per cent w/v solution of ninhydrin in the mobile phase, heat
the plate at 90° for 15 minutes and allow to cool. In the
chromatogram obtained with the test solution any spot
corresponding to 7-aminodesacetoxy-cephalosporanic acid
is not more intense than the spot in the chromatogram obtained
with reference solution (b) (1 percent), any spot corresponding
to DL-phenylglycine is not more intense than the spot in the
chromatogram obtained with reference solution (c) (l per cent)
and any other secondary spot is not more intense than the
spot in the chromatogram obtained with reference solution (a)
(l per cent). The test is not valid unless the chromatogram
obtained with reference solution (d) shows three clearly
separated spots.

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of water freshly prepared by distillation,
Speed and time. 100 rpm and 45 minutes.

Wiihdraw a suitable volume ofthe medium and fIlter promptly
through a membrane fIlter disc with an average pore diameter
not great~r than 0.8 JllIl. Reject the fIrst few ml of the fIltrate
and dilute a suitable volume of the fIltrate with water. Measure
the absorbance of the resulting solution at the maximum at
about 261 urn (2.4.7). Calculate the content of C16H17N304S
taking 235 as the specifIc absorbance at 261 urn.

D. Not less than 75 per cent of the stated am~>unt of
Cl~17N304S,

Other tests. Comply with the tests stated under Capsules.

Water (2.3.43). Not more than 10.0 per cent, determined on
0.3 g of the contents of the capsules.

Assay. Determine by liquid chromatography (2.4.14).

. Test solution. Shake a quantity ofthe powdered mixed contents
of 20 capsules containing about 0.25 g of anhydrous
cephalexin with 100.0ml ofwater for 30 minutes, add sufficient
amount ofwater to produce 250.0 ml and fIlter. Dilute 25.0 ml
ofthe fIltrate to 50.0 ml with water.

Reference solution (a). A 0.05 per cent w/vsolution of
cephalexin RS in water.

Reference solution (b). A solution containing 0.01 per cent
w/v each of cephalexin RS and cephradine RS in water.

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

octadecylsilane bonded to porous silica (5 JllIl) (such as
Nucleosil C 18),

- mobile phase: a mixture of 2 volumes of methanol,
5 volumes of acetonitrile, 10 volumes of a 13.6 g per
litre solution of potassium dihydrogen phosphate and

CEPHALEXIN ORAL SUSPENSION

83 volumes of water,
- flow rate. 1.5 ml per minute,
- spectrophotometer set at 254 urn,
- injection volume. 20 J.1l.

Inject reference solution (b). Adjust the sensitivity so that
the height of the peaks in the chromatogram obtained is at
least half the full-scale defle.ction on the recorder. The test
is not valid unless the resolution between the peaks
corresponding to cephalexin and cephradine is at least 4.0.

Inject reference solution (a). The test is not valid unless the
relative standard deviation for replicate injections is not more
than 1.0 per cent.

Inject alternately the test solution and reference solution (a).

Calculate the content of C16H17N304S in the capsules.

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

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

Cephalexin Oral Suspension
Cephalexin Dry Syrup; Cephalexin Mixture

Cephalexin Oral Suspension isa mixture of Cephalexin
with buffering agents and other excipients. It contains a
suitable flavouring agent. It is fIlled in a sealed container.

The suspension is constituted by dispersing the contents of
the sealed container in the specifIed volume of water just
before use.

Cephalexin Oral Suspension contains not less than 90.0 per
cent and not more than 120.0 per cent of the stated amount of
Cl~17N304S.

When stored at the temperature and for the period stated on
the label during which the constituted suspension may be
expected to be satisfactory for use, it contains not less than
80.0 percent of the stated amount ofcephalexin, C16H17N304S.

Usual strengths. 125 mg; 250 mg ofanhydrous cephalexin per
5ml.

Identification

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

B. Weigh a quantity containing 0.1 g ofanhydrous cephalexin,
shake with 20 ml of methanol, fIlter and evaporate the fIltrate
to dryness using a rotary evaporator. Dissolve the residue in
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Tests

Remove any coating. Shake a quantity of the powdered tablet
cores containing 0.5 g of anhydrous cephalexin with 1 ml of
water and 1.4 ml of 1 M hydrochloric acid, add 0.1 g of
decolorising charcoal, shake, filter and wash the filter with
1 ml ofwater. Add slowly to the filtrate a saturated solution of
sodium acetate until precipitation occurs. Add 5 m1 of
methanol, filter and wash the precipitate with two quantities,
each of 1 ml, of methanol. The residue, after drying at a
pressure not exceeding 0.7 kPa, complies with the following
test.

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

B. In the Assay, the principal peak in the chiomatogram
obtained with the test solution corresponds to the peak in the
chiomatogram obtained with the reference solution (a).

Cephalexin Tablets
Cephalexin Tablets contain not less than 90.0 per cent and
not more than 120.0 per cent of the stated amount of
anhydrous cephalexin, C16H17N304S.

Usual strengths. 250 mg; 500 mg.

Identification

Reference solution (b). A solution containing 0.01 per cent
w/v each of cephalexin RS and cephradine RS in water.

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

octadecy1silane bonded to porous silica (5 Jilll) (such
as Nuc1eosil C 18),

- mobile phase: a mixture of 2 volumes of methanol,
5 volumes of acetonitrile, 10 volumes of a 13.6 g per
litre solution of potassium dihydrofen phosphide arid
83 volumes of water,

- flow tate-.I.5 mlpetminute;-
__ . spectrophotometer s.et at 254nm,

injection volume. 20 Iil.

Related substances. Determine by thin-layer chiomatography
(2.4.17), coating the plate with silica gel HF . Impregnate the
plate by development with a 5 per cent v/v solution of n
tetradecane in hexane. Allow the solvent to evaporate and

Inject reference solution (b).Adjust the sensitivity so that the carry out the chiomatography in the same direction as the
height of the peaks in the chiomatogram obtained is at least impregnation.
half the full-scale deflection on the recorder. The test is not Mobile phase. A mixture of3 volumes ofacetone, 80 volumes
valid unless the resolution between the peaks corresponding of a 7.2 per cent w/v solution of disodium hydrogen
to cephalexin and cephiadine is at least 4.0. or.thophosphate_andJ20_volumes_ofa2.~peLcenLwLv_solutionll-__

Inject reference solution (a). The relative standard deviation of citric acid.

for replicate injections is not more than 1.0 per cent. Test solution. Shake a quantity of the powdered tablets

Inject alternately the test solution and reference solution (a). containing 0.25 g of anhydrous cephalexin with 10 ml of 2 M

Determine the weightper ml (2:4:29) of the sllspellsionaiid hydrochloric acid, filter and use the filtrate.

calculate the content of C16H17N304S, weight in volume. Reference solution (a). Dilute 1 ml of the test solution to

Repeat the procedure using a portion of the suspension that 100 ml with 2 M hydrochloric acid.

has-been-stored-at-the-temperature-aiid-for-the-period-stated--Reference-solution-(b):-A-O;025-per-cent-w/v-solution-of----------
on the label during which it may be expected to be satisfactory 7-aminodesacetoxycephalosporanic acid RS in 2 M
for use. hydrochloric acid.

Storage. Store protected from moisture, at a temperature not Reference solution (c). A 0.025 per cent w/v solution of DL-

exceeding 30°. phenylglycine .in 2 M hydrochloric acid.

Labelling. The .label states the strength in terms of the Reference solution (d). A solution containing 2.5 per cent
equivalent amount of anhydrous cephalexin. w/v ofcephalexin RS and 0.025 per cent w/v each of7-amino-

the minimum volume of a 1 per cent v/v solution of glacial
acetic acid, decolorise ifnecessary by the addition of sufficient
decolorising charcoal, shake and filter. To 0.25 ml of the
resulting solution add 0.1 ml of a 1 per cent w/v solution of
cupric sulphate and. 0.05.ml of 2 M sodium hydroxide; an
olive-green colour is produced.

The constituted suspension complies with the tests stated
under Oral liquids and with the following tests.

Assay. Determine by liquidchiomatography (2.4.14).

Test solution. Shake an accurately weighed quantity of the
oral suspension containing about 0.25 g of anhydrous
cephalexin with 100.0 ml ofwater for 30 minutes, add sufficient
of water to produce 250.0 ml and filter. Dilute 25.0 ml of the
filtrate to 50.0 ml with water.

Reference solution (a). A 0.05 per cent w/v solution of
cephalexin RS in water.
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desacetoxycephalosporanic acid RS and DL-phenylglycine
in 2 M hydrochloric acid.

Apply separately to the plate 5 ill of each solution. After
development, dry the plate at 90° for 3 minutes, spray the hot
plate with a 0.1 per cent w/v solution of ninhydrin in the
mobile phase, heat the plate at 90° for 15 minutes and allow to
cool. In the chromatogram obtained with the test solution any
spot corresponding to 7-arninodesacetoxycephalosporanic
acid is not more intense than the spot in the chromatogram
obtained with reference solution (b) (1.0 per cent), any spot
corresponding to DL-phenylglycine is not more intense than
the spot in the chromatogram obtained with reference solution
(c) (1.0 per cent) and any other secondary spot is not more
intense than the spot in the chromatogram obtained with
reference solution (a) (1.0 per cent). The test is not valid unless
the chromatogram obtained with reference solution (d) shows
three clearly separated spots.

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of water freshly prepared by distillation,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and fIlter promptly
through a membrane fIlter disc with an average pore diameter
not greater than 1.0 f..lITl. Reject the fIrst few ml of the fIltrate
and dilute a suitable volume of the fIltrate with water. Measure
the absorbance of the resulting solution at the maximum at
about 261 nm (2.4.7). Calculate the content of C16H17N304S
taking 235 as the specifIc absorbance at 261 nm.

D. Not less than 75 per cent of the stated amount of
Cl~17N304S,

Tests

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Shake a quantity
of the powdered tablets containing about 0.25 g of anhydrous
cephalexin with 100.0ml ofwater for 30minutes, add sufficient
amount ofwater to produce 250.0 ml and fIlter.Dilute 25.0 ml
of the fIltrate to 50.0 ml with water.

Reference solution (a). A 0.05 per cent w/v solution of
cephalexin RS in water.

Reference solution (b). A solution containing 0.01 per cent
w/v each of cephalexin RS and cephradine RS in water.

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

octadecylsilane bonded to porous silica (5 f..lITl) (such as
NucleosilC 18),

- mobile phase: a mixture of 2 volumes of methanol,
5 volumes of acetonitrile, 10 volumes of a 13.6 g per

CEPHALORIDINE

litre solution of potassium dihydrogen phosphate and
83 volumes of water,

- flow rate. 1.5 m1 per minute,
- spectrophotometer set at 254 nm,

injection volume. 20 ill.
Inject reference solution (b). Adjust the sensitivity so that
the height of the peaks in the chromatogram obtained is at
least half the full-scale deflection on the recorder. The test
is not valid unless the resolution between the peaks
corresponding to cephalexin and cephradine is at least 4.0.

Inject reference solution (a) six times. The relative standard
deviation is not more than 1.0 per cent.

Inject alternately the test solution and reference solution (a).

Calculate the content of C16H17N304S in the tablets.

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

Labelling. The label states the strength in terms of the
equivalent amount of anhydrous cephalexin. If the tabletsare
dispersible, the label also states that the tablets should be
dispersed in water immediately before use.

Cephaloridine

C19H17N304S2 Mol. Wt.415.5

Cephaloridine is (7R)-3-(1-pyridiniomethyl)-7-[(2-thienyl)
acetamido]-3-cephem-4-carboxylate (a-form or 0-form)..

Cephaloridine contains not less than 96.0 per cent and not
more than 102.0 per cent of CI9H17N304S2, calculated on the
anhydrous basis.

Category. Antibacterial.

Dose. By intravenous, intramuscular or deep subcutaneous
injection, 1 to 4 g daily, in divided doses.

Description. A white or almost white, crystallinepowder; odour,
slight and resembling that of pyridine.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with cephaloridine
(a1orm) RS or cephaloridine (01orm) RS or with the reference
spectrum of cephaloridine (a-form) or cephaloridine (0 -form).
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Cephaloridine intended for use in the manufacture ofparenteral
preparations complies with the following additional tests.

Pyrogens. Complies with the test for pyrogens (2.2.8), using
not less than 50 mg per kg of the rabbit's weight, dissolved in
1 ml ofWater for injections.

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

Storage. Store protected from light and moisture in a refrigerator
(8° to 15°). If the material is intended for use in the manufacture
of parenteral preparations, the container should be sterile,
tamper-evident and sealed so as to exclude micro-organisms.

Labelling. The label states (1) whether the contents are
Cephaloridine (a-form) or Cephaloridine (&-form); (2}whether
or not it is intended for use in the manufacture of injectable
preparations.

Titrate the excess of iodine with 0.02 M sodium thiosulphate
using starch solution, added towards the end of the titration,
as indicator. To a further 10.0 ml of the solution add 20 ml of
the buffer solution and 25.0 ml of 0.01 M iodine,. allow to
stand for 3 hours in a water-bath at 30°, protected from light.
Titratei:l1e excess of iocline with o.()2 M sodium ihiosulphate
using starch solution, added towards the end of the titration,
as indicator. The difference between the titrations represents
the volume of 0.01 M iodine equivalent tothe cephaloridine
present. Calculate the content of C19H17N304S2 from the
difference obtained by simultaneously carrying out the Assay
using cephaloridine CO-form) RS instead of the substance
under examination.

Cephaloridine Injection is a sterile material consisting of
Cephaloridine with or without auxiliary substances. It is filled
in a sealed container.

Tests

B. Mix 20 mg with a few drops of an 80 per cent v/v solution
of sulphuric acid containing 1 per cent v/v of nitric acid; a
bluish-green colour is produced.

C. To a 0.5 per cent w/v solution add 1 ml of chloramine
solution and 2 ml of0.1 M sodium hydroxide; a dull red colour
is produced which persists for 1 minute.

D. Gives the reactions ofpenicillins and cephalosporins (2.3.1).

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

Water (2.3.43). Not more than 0.5 per cent w/w (a-form) and
not more than 3.0 per cent w/w (&-form), determined on 0.25 g.
Use as the solvent a mixture of equal volumes of dehydrated
methanol and dehydrated pyridine in place of methanol.

Appearance ofsolution (2.4.1). SolutionAis clear.

pH (2.4.24). 4.0 to 6.0, detennined in a 10.0percent w/v solution
(solution A) prepared by dissolving in carbon dioxide-free
water, warming to 30° and cooling to 20°.

Specific optical rotation (2.4.22). +46.0° to +50.0°, detennined
at 25° in a 1.0 per cent w/v solution.

Light absorption. When examined in the range 230 nm to
360 nm (2.4.7) a 0.0012 per cent w/v solution shows absorption
maxima at about 240 nm and 255 nm; absorbance at the
maximum at about 240 nm, 0.43 to 0.48. The ratio of the
absorbance at the maximum at about 240 nm to that at about
255 nm is not more than 1.10.

Pyridine. Dissolve about 25 mg in 10 ml of water and add
2.5 ml of a buffer solution prepared by adjusting a 5 per cent
w/v solution of disodium hydrogen phosphate to pH 6.0 with
phosphoric acid and adding 1 per cent v/v of aniline. Add
1.25 ml of a solution prepared by decolorising a 0.5 per cent
v/v solution of bromine with potassium cyanide solution,
shaking and allowing to stand for 2 minutes, and sufficient
water to produce 25 ml and allow to stand for 25 minutes. Cephaloridine Injection
Measure the absorbance of the resulting solution at the
maximum at about 462 nm, using as the blank a solution
prepared in a similar manner but omitting the substance under
examination (2.4.7). The absorbance is not more than that of a
solution prepared by treating 2.5 ml of a 0.005 per cent w/v__The in!ectio? is ~onstitute~?y dissolvin! th~ c~ntent~ o~ the
solution ofpyridine iil a similar manner. sealed contamerm theTequlSlte-amountol-WaLerlor-IDJectlODs---

immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period

----------Assay.-Weigh-accurately-about-60-mg-and-dissolvein-sufficient--recommended-by-themanufacturer.-- _

wflatk,er tdodP5romlducfe15Mo.0 ml
d

.· Tr
h
an

d
sfer.

d
10.0 dmlallto a stoPPde.r;d Cephaloridine Injection contains not less than 90.0 per cent

as a 0 so zum y roxz e an ow to stan lor f
20 ' Add 20 ml f buffi I' .. 35 0 and not more than 105.0 per cent of the stated amount 0

mmutes. 0 a er so ution contammg . per anh dr hal'di C H NOS.. . y ous cep on ne, 19 17 3 4 2.
cent w/v of sodzum acetate and 42.4 per cent v/v of glaczal
acetic acid, 5 ml of 1 M hydrochloric acid and 25.0 ml of Usual strengths. 250 mg; 500 mg; 1 g.

0.01 M iodine, close the flask with a wet stopper and allow to . Description. A white or almost white, crystalline powder;
stand for 3 hours in a water-bath at 30°, protected from light. odour, slight and resembling that of pyridine.
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Assay. Determine the weight of the contents of 10 containers
Weigh accurately a quantity of the mixed contents of the
10 containers containing about 60 mg of cephaloridine and
dissolve in sufficient water to produce 50.0 ml. Transfer
10.0 ml to a stoppered flask, add 5 ml of1M sodium hydroxide
and allow to stand for 20 minutes. Add 20 ml ofa bUffer solution
containing 35.0 per cent w/v of sodium acetate and 42.4 per
cent v/v of glacial acetic acid, 5 ml of 1 M hydrochloric acid
and 25.0 ml of0.01 M iodine, close the flask with a wet stopper
and allow to stand for 3 hours in a water-bath at 30°, protected
from light. Titrate the excess of iodine with 0.02 M sodium
thiosulphate using starch solution, added towards the end
of the titration, as indicator. To a further 10.0 ml of the solution
add 20 ml of the buffer solution and 25.0 ml of 0.01 M iodine,
allow to stand for 3 hours in a water-bath at 30°, protected
from light. Titrate the excess of iodine with 0.02 M sodium
thiosulphate using starch solution, added towards the end of
the titration, as indicator. The difference between the titrations
represents the volume of 0.01 M iodine equivalent to the
cephaloridine present. Calculate the content Of CI9H17N304S2
from the difference obtained by simultaneously carrying out
the Assay using cephaloridine (S-form) RS instead of the
substance under examination.

Cephaloridine intended for use in the manufacture ofparenteral
preparations complies with the following additional tests.

Pyrogens. Complies with the test for pyrogens (2.2.8), using
not less than 50 mg per kg of the rabbit's weight, dissolved in
1 ml ofWater for Injections.

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

Storage. Store protected from light and moisture at a
temperature not exceeding 30°. The constituted solution
should be used within 24 hours when stored at a temperature
not exceeding 20° or within 4 days when stored in a refrigerator
(2° to 8°).

Labelling. The label states (1) the weight of Cephaloridine
contained in the sealed container; (2) whether the contents
are Cephaloridine (ct.-form) or Cephaloridine (S-form).

CI

Cetirizine Dihydrochloride

Mol. Wt. 461.8

Cetirizine Hydrochloride

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powdersfor Injection) and with thefollowing requirements.

Identification

A. Determine by infrared absorption spectrophotometry
(2.4.6). Compare the spectrum with that obtained with
cephaloridine (a40rm) RS or cephaloridine (o-form) RS
or with the reference spectrum of cephaloridine (ct.-form)
or cephaloridine (S-form).

B. Mix 20 mg with a few drops of an 80 per cent v/v solution
of sulphuric acid containing 1 per cent v/v of nitric acid; a
bluish-green colour is produced.

C. To a 0.5 per cent w/v solution add 1 ml of chloramine
solution and 2 ml of0.1 M sodium hydroxide; a dull red colour
is produced which persists for 1 minute.

D. Gives the reactions ofpenicillins and cephalosporins (2.3.1).

Tests

Appearance of solntion (2.4.1). Solution A is clear.

pH (2.4.24). 4.0 to 6.0, determined in a 10.0 per cent w/v
solution (solution A) prepared by dissolving in carbon
dioxide-free water, warming to 30° and cooling to 20°.

Specific optical rotation (2.4.22). +46.0° to +50.0°,
determined at 25° in a 1.0 per cent w/v solution.

Light absorption. When examined in the range 230 nm to
360 nm (2.4.7) a 0.0012 per cent w/v solution shows absorption
maxima at about 240 nm and 255 nm; absorbance at the
maximum at about 240 nm, 0.43 to 0.48. The ratio of the
absorbance at the maximum at about 240 nm to that at about
255 nm is not more than 1.10.

Pyridine. Dissolve about 25 mg in 10 ml of water and add
2.5 ml of a buffer solution prepared by adjusting a 5 per cent
w/v solution of disodium hydrogen phosphate to pH 6.0 with
phosphoric acid and adding 1 per cent v/v of aniline. Add
1.25 ml of a solution prepared by decolorising a 0.5 per cent
v/v solution of bromine with pota~sium cyanide solution,
shaking and allowing to stand for 2 minutes, and sufficient
water to produce 25 ml and allow to stand for 25 minutes.
Measure the absorbance of the resulting solution at the
maximum at about 462 nm, using as the blank a solution
prepared in a similar manner but omitting the substance under
examination (2.4.7). The absorbance is notmore than that of a
solution prepared by treating 2.5 ml of a 0.005 per cent w/v
solution of pyridine in a similar manner.

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

Water (2.3.43). Not more than 0.5 per cent w/w (ct.-form) and not
more than 3.0 per cent w/w (S-form), determined on 0.25 g.
Use as the solvent a mixture of equal volumes of dehydrated
methanol and dehydrated pyridine in place of methanol. C2IH2sCIN203,2HCI
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pH (2.4.24). 1.2 to 1.8, determined in solution A.

Related substances. Determine by liquid chromatography
(2.4.14).

Tests

Appearance ofsolution. A5.0 per cent w/v solution in carbon
dioxide-free water (solution A) is clear (2.4.1) and not more
intensely coloured than reference solution BYS7 (2.4.1).

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

B. Dissolve 20.0 mg in 50 ml of a 1.03 per cent w/v solution of
hydrochloric acid and dilute to 100.0 ml with the same acid.
Dilute 10.0 ml of this solution to 100.0 ml with the acid.

When examined in the range 210 nm to 350 nm (2.4.7), the
resulting solution shows an absorption maximum at about
231 nm. The specific absorbance at231 nmis 359 to 381.

C. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture oU volume ofammonia, 10 volumes
of methanol and 90 volumes of dichloromethane.

Test solution. Dissolve 10 mg of the substance under
eXa@ll~Q()nill wClt(!r~cldilllt~to5rnLw.i til tlle.sa,rne_s..().l\~~!1t.

Reference solution (a). Dissolve 10 mg of cetirizine
hydrochloride RS in water and dilute to 5 ml with the same
solvent.

Cetirizine Hydrochloride is [2-[4-[(4-chlorophenyl)
phenylmethyl]-l-piperazinyl]ethoxy]acetic acid
dihydrochloride.

Cetirizine Hydrochloride contains not less than 99.0 per cent
and not more than 100.5 per cent of C21H25CIN203,2HC1,
calculated on the dried basis.

Category. Antihistaminic.

Description. A white or almost white powder.

Identification

Test solution. Dissolve 20 mg of the substance under
examination in themobile phase and dilute to 100 ml with the
mobile phase.

Reference solution (a). A solution containing 0.02 per cent
w/v each of cetirizine dihydrochloride RS and (RS)-1-[(4
chlorophenyl)phenylmethyljpiperazine RS ( cetirizine
impurity A) in the mobile phase. Dilute 1 ml of the solution to
100 ml with the mobile phase.

Reference solution (b). Dilute 2 ml of the test solution to 50 ml
with the mobile phase. Dilute 5 ml of the solution to 100 ml
with the mobile phase.

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

silica gel (5 !JII1),
- mobile phase: a mixture of 0.4 volume ofdilute sulphuric

acid, 6.6 volumes of water and 93 volumes of
acetonitrile,

- flow rate. 1ml per minute,
- spectrophotometer set at 230 nm.
- injection volume. 20 f.ll.

Inject reference solution (a). The test is not valid unless the
resolution between the peaks due to cetirizine and impurity A
is not less than 2 and the ta.ilipg factors are not more than 2.0.

Inject the test solution and reference solution (b). Run the
chromatogram for 3 times the retention·time of cetirizine, In
the chromatogram obtained with the test solution, the area of
any impurity peak is not more than 0.5 times the area of the
principal peak in the chromatogram obtained with reference
solution (b) (0.1 per cent). The sum of the areas of all such

Reference solution (b). Dissolve 10 mg of chlorphenamine peaks is not more than 1.5 times the area of the principal peak
maleate RS in water and dilute to 5 ml with the same solvent. in the chromatogram obtained with reference solution (b) (0.3

_____1JJ.!o..1.mLof.the~solution-add~LmLofrefer,enc_e_s-Ql.u.tiQn_(a)""..------11per-cent)dgnore"'arlycpeak~with~an"'area-O;chtimes~the~area-af----

Apply to the plate 5 f.ll of each solution. Mter development, the principal peak in the chromatogram obtained with
dry in a current of cold air and examine in ultraviolet light at reference solution (b) (0.02 per cent).

254 nm. The principal spot in the chromatogram obtained with Sulphated ash (2.3.18). Not more than 0.2 per cent.
the test solution corresponds to the principal· spat in the
chromatogram obtained with reference solution (a). The test Loss on drying (2.4.19). Not more than 0.5 per cent,
is not valid unless the chromatogram obtained with reference determined on 1.0 g by drying in an oven at 1000 to 1050

•

solution (b) shows 2 clearly separated spots.
--------------------------Assay:._Weigh..accurately_abouLO..Lg,_dissolv.:e.iILIO_mLof..a. _

D. It gives reactionAof chlorides (2.3.1). mixture of 30 volumes of water and 70 volumes of acetone.
Titrate with 0.1 M sodium hydroxide to the second point of
inflexion. Determine the end-pointpotentiometrically (2.4.25).
Carry out a blank titration.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.01539 gof

C21H27C13N203'
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Storage. Store protected from light.

Cetirizine Syrup
Cetirizine Oral Liquid

Cetirizine Syrup contains not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of cetirizine
hydrochloride CZ1H25ClNz03, 2HCl.

Usual streugth. 5 mg per mi.

Identification

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

Tests

pH (2.4.24). 4.5 to 5.5.

Other tests. Complies with the tests stated under Oral Liquids.
Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes of water and 40 volumes of
acetonitrile.

Test solution. Weigh accurately a quantity of the syrup
containing 5 mg of Cetirizine Hydrochloride, dissolve in
100.0 mI of the solvent mixture and filter.

Reference solution. A 0.005 per cent w/v solution ofcetitizine
dihydrochloride RS in the solvent mixture.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
octylsilane chemically bonded to porous silica (5 flill),

- mobile phase: a mixture of 40 volumes of acetonitrile
and 60 volumes of 0.0025 M I-heptane sulphonic acid
prepared by dissolving 0.55 g of I-heptane sulphonic
acid sodium in 1000 mI of water; adjusting the pH to
3.5 with 0.1 M sulphuric acid,

- flow rate. 1 mI per minute,
- spectrophotometer set at 210 urn,
- injection volume. 20 Ill.

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

.deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Determine the weight per mI (2.4.29 ) ofthe syrup and calculate
the content ofCZ1H25ClNZ03,2HCI, weight in volume.

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

CETIRIZINE TABLETS

Cetirizine Tablets
Cetirizine HydrocWoride Tablets

Cetirizine Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of cetirizine
hydrochloride, CZ1H25ClNZ03.2HCl.

Usual strengths. 10 mg; 20 mg.

Identification

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

Tests

Dissolution (2.5.2).

Apparatus No. 1,
Medium. 900 mI of 0.1 M hydrochloric acid,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure
the absorbance of the filtrate, suitably diluted with the
dissolution medium if necessary, at the maximum at about
230 urn (2.4.7). Calculate the content ofCZ1H25ClNZ03.2HCI in
the medium from the absorbance obtained from a solution of
known concentration of cetirizine hydrochloride RS in the
same medium.

D. Not less than 75 per cent of the stated amount of
Cz1H25ClNz0 3.2HCl.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing 20 mg of Cetirizine
Hydrochloride, add 50 m1 of the mobile phase, mix and dilute
to 100 mI with the mobile phase.

Reference solution (a). A solution containing 0.02 per cent
w/v each of cetirizine hydrochloride RS and (RS)-I-[(4
chlorophenyl)phenylmethyljpiperazine RS ( cetirizine
impurity A) in the mobile phase. Dilute 1 mI of the solution
to 100 m1 with the mobile phase.

Reference solution (b). Dilute 1 mI of the test solution to
100 mI with the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
silica gel (5 flill),

- mobile phase: a mixture of 0.4 volume of dilute
sulphuric acid, 6.6 volumes of water and 93 volumes
of acetonitrile,

- flow rate. 1 mI per minute,
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Tests

Melting range (2.4.21). 47° to 56°, determined by Method II.
Introduce the substance under examination into the capillary
tubes and allow to stand at 2° to 8° for 12 hours before carrying
out the determination.

In the Assay, the two principal peaks in the chromatogram
obtained with the test solution corresponds to the principal
spots in the chromatogram obtained with the reference
solution.

Cetostearyl Alcohol
Cetostearyl Alcohol is a rrllxtureof solid aliphatic alcohols
consisting chiefly of stearyl and cetyl alcohols.

Category. Pharmaceutical aid (ointment base).

Description. A white or pale yellow, wax like mass, plates,
flakes or granules.

Identification

Calculate the content ofC21H2sClN203.2HCl in the tablets.

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

Assay. Determine by liquid chromatography (2.4.14).

- spectrophotometer set at 230 nm,
injection volume. 20 ,n.

Inject reference solution (a). The test is not valid unless the
resolution between the peaks due to cetirizine and impurity A
is not less than 2 and the tailing factors not more than 2.O.

Inject the test solution and reference solution (b). Run the
chromatogram 3 times the retention. time of cetirizine. In
the chromatogram obtained with the test solution the area of
any impurity peak is not more than 0.5 times the area of the
principal peak in the chromatogram obtained with reference
solution (b) (0.5 per cent). The sum of the areas of all such
peaks is not more than the area Of the principal peak in the
chromatogram Obtained with reference solution (b) (1.0 per
cent). Ignore any peak with an area 0.05 times the area of the
principal peak in the chromatogram obtained with reference
solution (b) (0.05 per cent).

Uniformity of content. Comply with the test stated under
Tablets.

Determine by liquid chromatography (2.4.14), as described
under Assay, using the following solution as the test solution.

Test solution. Disperse 1 tablet in the mobile phase, mix and
dilute to 100.0 rnl with the mobile phase, fllter. Dilute.5.0rnl of
the solution to 10.0 rnl with mobile phase.

Other tests. Comply with the tests stated under Tablets.

Appearance of solution. Dissolve 0.5 g in 20 rnl of boiling
Test solution. Weigh and powder 20 tablets. Weigh accurately efh(JrwU9~ Pf!rqgnt),Ih~soJ1,Itioll is c:lelll"(2A.1}aI1d _not
a quantity of the powder containing about 25 mg ofCetirizine more intensely coloured than reference solution BS6 (2.4.1).
Hydrochloride, add the mobile phase, mix and dilute to50.0 rnl
with the mobile phase, filter. Dilute 1.0 rnl of the solution to Acid value (2.3.23). Not more than 1.0.

10.0 rnl with mobile phase. Hydroxyl value (2.3.27). 208 to 228.

Reference solution. A 0.05 per cent w/v solution of cetifizine Saponification value (2.3.37). Not more than 2.0.
hydrochloride RS in the mobile phase. Dilute 1.0 m1 of the .. d b

. 00 ·th th b' h Iodine value (2.3.28). Not more than 3.0, determme y
solution to 1 . rnl WI e mo lIe p ase. Method B in a 8.0 per cent w/v solution in chloroform.

----Chromato~aphic-system--------------------.---Hydrocartions. Dissolve 2:0girrtoO ml-of-Ugnt petrlJleum----' -
- a stamless steel column 25 cm x 4.6 mm, packed WIth (400 600) . li htl if d fi th

d 1 '1 h·" 11· b d d' . '1' to, warmmg s g y necessary, an trans er e
octa ecy Sl ane c ermca y on e to porous Sl lca I' I (25 10 ) f h d l'(5 ) so ution to a co umn cm x mm 0 an y rous a umma

_ mo':e'phase: dissolve 0.19 g ofheptane suiphonic acid which h.as been slm:ned with light petroleum. (40° to 60°).

d · l' 300 rnl dd' 700 rnl ' -. ;1' 'd Elute WIth two portions, each of 50 rnl, of hght petroleumso tum sa t m water a acetonztn e an ° 0' •

. Ad' H 3 2 ·th 0 05 M 1 h' 'd fill (40 to 60 ) mto a flask, remove the hght petroleum and dry
ffilX. Just P to 0 WI. su p unc aCl, ter, 800 th °d . h th 30
fl t 1 2 rnl

. t at ; e reSl ue welg s not more an mg.
- ow ra e.. per rmnu e,

-------~-spectrophotometer-set-al230-nm,--------------As_~ay:. Determine by_gas chromatogr~pl!y_(2.4.13):.:_. _

- injection volume. 20,n. Test solution. Dissolve 0.1 g of the substance under

Inject the reference solution. The test is not valid unless the examination in 10 m1 of the ethanol (95 per cent).

tailing factor is not more.than 2.0, the column ~fficiency is Reference solution. A solutioncontirining 0.6 per cent w/v of
not ~e~s than 200? the~r~tic~ pl~tes and the relative standard cetyl alcohol RS and 0.4 per cent w/v of stearyl alcohol RS in
deVIation for replicate mJections IS not more:, th~112.0 per cent. ethanol (95per cent), Dilute 1.0 ml of this solution to 1O.0rnl

Inject alternatively the test solution and the reference solution. with the same solvent.
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Cetrimide

Acidity or alkalinity. Dissolve 1.0 g in 50 ml of water and
add 2 drops of bromocresol purple solution. Not more than
0.1 ml of either 0.1 M hydrochloric acid or 0.1 Msodium
hydroxide is required to change the colour of the soiution.

Amine salts. Carry out the Assay described below using a
further 25.0 ml of the original solution and 10 ml of 0.1 M
hydrochloric acid instead of the 0.1 M ·sodium hydroxide.
The difference between the volume of 0.05 M potassium
iodate required in the titration and that required in the Assay
is not more than 1.0 ml for each g of the substance used.

Sulphated ash (2.3.18). Not more than 0.5 percent.

Loss on drying (2.4.19). Not more than 2.0 per cent, determined
on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Weigh accurately about 2.0 g and dissolve in sufficient
water to produce 100.0 ml. Transfer 25.0 ml of the solution to
a separator, add 25 ml of chloroform, 10 ml of 0.1 M sodium
hydroxide and 10.0 ml of a freshly prepared 5.0 per cent w(v
solution of potassium iodide. Shake well, allow to separate,
and discard the chloroform layer. Shake the aqueous solution
with three quantities, each of lOml, of chloroform and discard
the chloroform solution. Add 40 ml ofhydrochloric acid, allow
to cool and titrate with 0.05 M potassium iodate until the
deep brown colour is almost discharged. Add 2 ml ofchloroform
and continue the titration, with shaking, until the chloroform
layer no longer changes colour. Carry out a blank titration on
a mixture of 20 ml of water, 10.0 ml of the freshly prepared
potassium iodide solution and 40 ml of hydrochloric acid.
The difference between the titrations represents the amount
of potassium iodate required.

I ml of0.05 M potassium iodate is equivalent to 0.03364 g of
C17H38BrN.

temperature
(0)

150- 250

250

time
(min)

0-20

20-40

Chromatographic system
- a glass column 30 m x 0.32 mm packed with

poly(dimethyl)siloxane (1 /-lID),
- temperature:

column

- Inlet port and detector at 250°,
- detector. flame ionization,
- flow rate. 1ml per minute using nitrogen as carrier gas,

Inject 1~ of the reference solution. The test is not valid unless
the resolution between the peaks due to cetyl alcohol and
stearyl alcohol is not less than 5.0.

Inject the test solution and the reference solution.

Calculate the content of cetyl alcohol, C16H340 and stearyl
alcohol, C18H380.

Cetrimide consists chiefly of tetradecyltrimethylammonium
bromide together with smaller amounts of dodecyl- and
hexadecyltrimethylammonium bromides.

Cetrimide contains not less than 96.0 per cent and not more
than 101.0 per cent of alkyltrimethylammonium bromides,
calculated as C17H38BrN (336.4) on the dried basis.

Category. Pharmaceutical aid; bactericide.

Description. A white or creamy-white, voluminous, free-
flowing powder; odour, faint and characteristic. .

Identification

Melt the Cetostearyl Alcohol and heat with the Liquid
Paraffin to about 60°. Dissolve the Cetrimide in sufficient
Purified Water to produce about 450 g. Add the aqueous
solution to the oily phase when both are at about 60° and
mix. Stir gently until cool, add sufficient of the Purified
Water to produce· 1000 g and mix.

Cetrimide Cream contains not less than 88.0 per cent and not
more than 106.0 per cent w/w of the stated amount of cetrimide,
C17H38BrN.

Usual strength. 0.1 per cent w/w.

A. To 10 ml of a 1 per cent wIv solution add 2 ml ofpotassium
ferricyanide solution; a yellow precipitate is produced.

B. To 10 ml of a 1 per cent w/v solution add 2 ml of a 10 per
cent w/v solution of sodium silicate; a white flocculent
precipitate is produced.

C. To 10 ml of a 1 per cent w/v solution add 2 ml of dilute
nitric acid; a yellow precipitate is produced. Filter and to
the filtrate add 2 ml of dilute nitric acid and 1 ml of silver
nitrate solution; a yellow precipitate is produced.

D. Dissolve 0.25 g in sufficient ethanol (95 per cent) to
produce 25 ml. Absorbance of the resulting solution between
260 urn and 280 urn (2.4.7) is not more than 0.05.

Tests

Appearance of solution. A 2.0 per cent w/v solution is clear
(2.4.1) and colourless (2.4.1).

Cetrimide Cream
Cetrimide

Cetostearyl Alcohol

Liquid Paraffin

Purified Water

5g

50 g

500 g

1000 g
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temperature
(")

150-250
250

Chromatographic system
- a glass column 30 m x 0.32 mm packed with

poly(dimethyl)siloxane (1!JID),
- temperature:

column

Hydroxyl value (2.3.27). 218 to 238.

Saponification value (2.3.37). Not more than 2.0.

Iodine value (2.3.28). Not more than 2.0, determined by
Method Bin a 8.0 per cent w/v solution in chloroform.

Assay. Determine by gas chromatography (2.4.13).

Test solution. Dissolve 0.1 g of the substance under
examination in 10 ml of the ethanol (95 per cent).

Reference solution (a). Dissolve 50 mg ofcetyl alcohol RS in
5.0 ml of the ethanol (95 per cent).

Reference solution (b). Dissolve 50 mg of stearyl alcohol RS
in 10.0 ml of the ethanol (95 per cent).

Reference solution (c). Mix 1.0 ml each of reference solution
(a) and (b) and dilute to 10.0 with the ethanol (95 per cent).

time
(min)

0-20
20-40

- inlet port and detector at 250°,
- flame ionization detector,
- flow rate. 1ml per minute using nitrogen as carrier gas.

Inject 1III ofreference solution (c). The testis not valid unless
the resolution between the peaks due to cetyl alcohol and
stearyl alcohol is noi less than 5.0:
Inject the test solution and reference solution (a).

Calculate the content of cetyl alcohol, C16H340.

Tests

Identification

Mix 1 g with 50 ml of water. The diluted cream complies
with the following tests:

A. To 10 ml, add 2 ml of potassium ferricyanide solution; a
yellow precipitate is produced.

B. Shake 3 ml of water with 1 ml of 1 M sulphuric acid, 2
ml of chloroform and 0.5 ml of methyl orange solution.
Add 2 ml of the diluted cream shake and allow to separate; a
yellow colour develops in the chloroform layer.

Otber tests. Complies with the tests stated under Creams.

Assay. Weigh accurately a quantity of the cream containing
5 mg of Cetrimide add 10 ml of hot water and shake gently
until dispersed. Add 5 ml of 1 M sulphuric acid, 20 ml of
chloroform and 0.25 ml of dimethyl yellow solution and
titrate with 0.001 M dioctyl sodium sulphosuccinate.

1 ml of 0.001 M dioctyl sodium sulphosuccinate is
equivalent to 0.0003364 g of C 17H38BrN.

Labelling. The label states the strength as the percentage
w/w ofCetrimide.

CHs(CH014COOCH2(CH2h4CHs

C32H640 2 Mol. Wt. 480.9

Tests Cetyl Palmitate is hexadecyl palmitate.

Melting range (2.4.21). 46° to 52°, determined by Method Cetyl Palmitate is a mixture of C I4 to C I8 esters of lauric

____-=:II:.:...-:-:?:-In.:.:tr~o:.::d:::u:::ce=--.:th~e~su~b::::s:::ta~n.:.:c:::e.....:u~n.:.:d:::e:::...r ...:e~x:::am~in::a:::ti:::o~n-:.i~nt:::o~th:::e:-..-_acid (dodecanoic), myristic acid (tetradecanoic), palmitic
capillary tubes and allow to stand at 2° to 8° for 12 hours acia-(liexadecanoiC) andS-fearic aci<r(octadecanoicnCetyl----
before carrying out the determination. . esters wax).

Appearance of solution. Dissolve 0.5 g in boiling ethanol Cetyl Palmitate contains not less than 10.0 per cent and not
(95 per cent), cool and dilute to 20 ml with the same solvent. more than 20.0 per cent for cetyl palmitate 15; not less than
The resulting solution is clear (2.4.1) and not more intensely 60.0 per cent and more than 70.0 per cent for cetyl palmitate 65
coloured than reference solution BS6 (2.4.1). and not less than 90.0 per cent for Cetylpalmitate 95.

Acid value (2.3.23). Not more than 1.0. Category. Pharmaceutical aid.

Cetyl Alcohol

PalmitylAlcohol; n-HexadecyIAlcohol; I-Hexadecanol

CetylAlcohol is a mixture of solid alcohols consisting mainly
of 1-hex.adecanol, C lIiH340.

Category. Pharmaceutical aid (stiffening, emulsifying and
tablet coating agent).

Description. A white, unctuous mass, powder, flakes or
granules; odour, slight.

-----Identificatio!l-----:-__

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the principal peak in
the chromatogram obtained with reference solution (a).
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Description. A white or almost white, waxy plates, flakes or
powder.

Identification

In the Assay, the principal peaks in the chromatogram obtained
with the test solution corresponds to the principal peak in the
chromatogram obtained with reference solution (a) and (b).

Tests

Appearance of solution. A 20.0 per cent w/v solution in
dichloromethane, is not more intensely coloured than
reference solution YS6 (2.4.1).

Melting point (2.4.21). About 45° for Cetyl palmitate 15 and
Cetyl palmitate 65 and about 52° for Cetyl palmitate 95.

Acid value (2.3.23). Not more than4.0. Dissolve 10 g in 50 m1 of
the solvent mixture described by heating under reflux on a
water-bath for 5 minutes.

Hydroxyl value (2.3.27). Not more than 20.

Saponification value (2.3.37).105 to 120. Heat underreflux for
2 hours.

Iodine value (2.3.28). Notmore than 2.0.

Alkaline substances. Dissolve 2.0g with gentle heating in a
mixture of 1.5 m1 ofethanol (95percent) and 3 ml of toluene.

. Add 0.05 m1 of a 4 per cent w/v solution of bromophenol blue
in ethanol (95 per cent). Not more than 0.4 m1 of 0.01 M
hydrochloric acid is required to change the colour of the
solution to yellow.

Nickel. Dissolve 10.0 g in sufficient water to produce 20 ml,
add 3 m1 of bromine water and 2 m1 of a 20 per cent w/v
solution of citric acid, mix and add 10 m1 of6M ammonia and
1ml ofa 1 per cent w/v solution ofdimethylglyoxime in ethanol
(95 per cent). Mix, dilute to 50 m1 with water and alloW to
stand for 5 minutes; any colour produced is not more intense
than that produced by treating in the same manner and at the
same time 1.0 ml of nickel standard solution (10 ppm Ni)
diluted to 20 ml with water (l ppm).

Total ash (2.3.19). Not more than 0.2 percent.

Water (2.3.43). Not more than 0.3 per cent w/w, determined on
1.0 g using a mixture of equal volumes of anhydrous
methanol and dichloromethane.

Assay. Determine by gas chromatography (2.4.13).

Test solution. Dissolve 25 mg of the substance under
examinatioriin 25 m1 ofhexane.

Reference solution (a). Dissolve 25 mg of cetyl palmitate 95
RS in 25 m1 of hexane.

Reference solution (b). Dissolve 25 mg of cetyl palmitate
15 RS in 25 m1 of hexane.

ACTIVATED CHARCOAL

Chromatographic system
- a capillary column 10 m x 0.53 mm, packed with

poly(dimethyl)siloxane (film thickness 2.65 !JIll),
temperature:
column100° to 300° @ 10°per minute,
inlet port and detector 350°,

- a flame ionisation detector,
- flow rate. 6.5 m1 per minute using nitrogen as carrier gas.

The relative retention time with reference to cetyl palmitate
is about 9 minutes, for cetyl alcohol is about 0.3, for palmitic
acid is about 0.4, for lauric ester is about 0.8, for myristic
ester is about 0.9 and for stearic ester is about 1.1

Inject 1 III of reference solution (b). The test is not valid
unless the resolution between the peaks due to cetyl palmitate
and cetyl stearate is not less than 1.5.

Inject 1 III each of reference solution (a), (b) and the test
solution.

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

Labelling. The label states the type of cetyl palmitate.

Activated ·Charcoal
Decolorising Charcoal

Activated Charcoal is obtained from vegetable matter by
suitable carbonisation processes intended to confer a high
adsorbing power.

Category. Adsorbent.

Dose.50g.

Description. A light, black powder, free from grittiness;
odourless.

Identification

A. When heated to redness, bums slowly without flame.

B. Complies with the test for Adsorbing power.

Tests

Acidity or alkalinity. Boi12.0 g with 40 m1 ofwater for 5 minutes.
Cool, restore to the original volume with carbon dioxide-free
water and filter, discarding the first 20 m1 of the filtrate. To
10 m1 of the filtrate add 0.25 m1 of bromothymol blue solution
and 0.25 m1 of 0.02 M sodium hydroxide. The solution is blue
and not more than 0.75 ml of 0.02 M hydrochloric acid is
required to change the colour to yeliow.

Acid-soluble substances. Boi11.0 g with a mixture of 20 m1 of
water and 5 m1 of hydrochloric acid for 5 minutes, filter whilst

1043



ACTIVATED CHARCOAL IP2010

Mol. Wt. 304.2

Identification

Test A may be omitted if tests B and C are carried out. Tests B
and C may be omitted if test A is carried out.

CWorambucil

hydrochloric acid, for preparing the standard solutions
(25 ppm).

Sulphated ash (2.3.18). Not more than 5.0 per cent.

Loss on drying (2.4.19). Not more than 15.0 per cent,
determined oIll.Og by drYing in an oven at 1200 for 4 hours.

Adsorbing power. Not less than 40 per cent of its own weight
of phenazone, calculated on the dried basis, determined by
the following method. To 0.3 g add 25 ml of a freshly prepared
1 per cent w/v solution of phenazone, shake thoroughly for
15 minutes, filter and discard the frrst 5 ml of the filtrate. To
10 ml of the filtrate add 1 g ofpotassium bromide and 20 ml of
2 M hydrochloric acid and titrate with 0.0167 M potassium
bromate, using 0.1 ml of methyl red solution as indicator, until
the colour changes from reddish pink to yellowish pink and
titrate slowly towards the end of the titration (a ml). Repeat
the titration using 10 ml of the phenazone solution beginning
at the words "add 1 g..... titration" (b ml). Calculate the
percentage ofphenazone adsorbed with reference to the dried
substance using the expression 2.353 (a-b)/w where wis the
weight, in g, of the substance under examination.

Storage. Store protected from moistiJre.

Reserve the solution for the tests for Lead and Zinc.

hot and collect the filtrate in a previously weighed porcelain
crucible, washthe residue with 10 ml of hot water, adding the
washing to· the filtrate. To the combined filtrate and washing
add 1 ml of hydrochloric acid, evaporate to dryness and ignite
gently to constant weight; the residue weighs not more than
30 mg.

Ethanol-soluble substances. Boil 2.0 g with 50 ml of etlumol
(95 per cent) under a reflux condenser for 10 minutes. Filter
immediately, cool and adjust the volnme to 50 ml with ethanol
(95 per cent). The filtrate is not more intensely coloured than
reference solution BYS6 or YS6 (2.4.1). Evaporate 40 ml of the
filtrate to dryness; the residue, after drying to constant weight
at 1050

, weighs not more than 8 mg.

Alkali-soluble coloured matter. Boil 0.25 g with 10 ml of 2 M
sodium hydroxide for 1 minute, cool and filter; the filtrate,
when diluted to 10 ml with water, is not more intensely coloured
than reference solution GYS4, (2.4.1).

Chlorides (2.3.12). Boil 3.0 g with 75 ml ofwaterfor 5 minutes,
cool. Dilute to 100.0 ml with water and filter; 6.0 ml of the
filtrate complies with the limit test for chlorides. (0.14 per cent).

Sulph~tes (2.3.17). 10.0 ml of the filtrate obtained in the
test for Chloride complies with the limit test for sulphates
(450 ppm).

Sulphide. Heat 1.0 g with a mixtiJre of 20 ml ofwater and 5 ml
of 7 M hydrochloric acid to boiling; the fumes evolved do
not turn lead acetate paper brown.

Uncarbonised constituents. Boil0.25 g with 10ml of1 M sodium
hydroxide for few seconds and filter; the filtrate is colourless.

Copper. Determine by atomic absorption spectrophotometry
(2.4.2), measuring at 325.0 nm using an air-acetylene flame and

a solution prepared in the following manner. Boil 2.0 g with C14H19C12N02
50 ml of 2 M hydrochloric acid under a reflux condenser for
1 hour. Filter, wash the filter with 2 M hydrochlor{c acid and Chlorambucil is 4-[4-bis(2-
evaporate the combined filtrate to dryness on a water-bath. chloroethyl)amino]phenylbutyric acid.

-----I>issolve-the-residue-in-sufficient-0.1-M-hydroahloria.,aaid-:to-ehlorambucil-contains-not-less-than-98:0-per-cent-and-not----·
produce 50.0 ml. Use copper solution AAS, suitably diluted more than 101.0 per cent of CI4HI9ChN02, calculated on
with 0.1 M hydrochloric acid, for preparing the standard the anhydrous basis.
solutions (25 ppm). .

Category. Anticancer.

Dose. 100 to 200 mg per kg of body weight daily for 4 to 8
weeks.Lead. Determine by atomic absorption spectrophotometry

(2.4.2), measuring at 283.3 nm or 217.0 nm using an air-acetylene
____--llfiame._Use_the_so1utiou-prepared-iILthe_tesLfoLCoppeLas,__D_e_sc_r_ip_ti_·o_n_._A_w_hi_·_te_,_c_ry_s_talli_·n_e__p_ow_d_er_. _

the test solution and lead solutionAAS, suitably diluted with CAUTiON - Chlorambucil must be handled with care;
0.1 M hydrochloric acid, for preparing the standard solutions contact with the skin and inhalation of airborne particles
(10 ppm). must be avoided.

Zinc. Determine by atomic absorption spectrophotometry
(2.4.2), measuring at 214.0 nm using an air-acetylene flame.
Use the solution prepared in the test for Copperas the test
solution and zinc solution AAS, suitably diluted with 0.1 M
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A. Detennine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with chlorambucil
RS.

B. Shake 0.4 g with 10 mlof 2 M hydrochloric acid and allow
to stand for 30 minutes, shaking occasionally. Filter, wash the
residue with two quantities, each of 10 ml, of water and add
0.5 ml of potassium mercuri-iodide solution to 10 ml of the
mixed filtrate and washings; a buff precipitate is produced. To
a further 10 ml add 0.5 ml of potassium permanganate
solution; the purple colour is immediately discharged.

C. Dissolve 50 mg in 5 ml of acetone and dilute to 10 ml with
water. Add 0.05 ml of 2 M nitric acid and 0.2 ml of dilute silver
nitrate solution; no opalescence is produced immediately.
Heat on a water-bath; an opalescence is produced.

Tests

Related substances. Carry out all operations as rapidly
as possible, protected from light, and prepare the solutions
immediately before use.

Detennine by thin-layer chromatography (2.4.17), coating the
plate with silica gel GF254.

Mobile phase. Amixture of40 volumes of toluene, 25 volumes
of methanol, 20 volumes of 2-butanone and 20 volumes of
n-heptane.

Test solution. A 2 per cent w/v solution in acetone.

Reference solution (a). Dilute 1 ml of the test solution to
50 ml with acetone.

Reference solution (b). Dilute 5 ml of reference solution
(a) to 20 ml with acetone.

Apply to the plate 5 III of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254
nm. Any secondary spot in the chromatogram obtained with
the test solution is not more intense than the spot in the
chromatogram obtained with reference solution (a) and not
more than one such spot is more intense than the spot in the
chromatogram obtained with reference solution (b).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 percent, detennined on 1.0 g.

Assay. Weigh accurately about 0.2 g, dissolve in 10 ml of
acetone, add 10 ml of water and titrate with 0.1 M sodium
hydroxide using dilute phenolphthalein solution as indicator.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.03042 g
of C14H19ChN02.

Storage. Store protected from light.

CHLORAMBUCIL TABLETS

Chlorambucil Tablets
Chlorambucil Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
chlorambucil, C14H19ChN02. The tablets are coated.

Usual strengths. 2mg; 5 mg.

Identification

Shake 0.4 g of the powdered tablets with 10 ml of 2 M
hydrochloric acid and allow to stand for 30 minutes, shaking
occasionally. Filter, wash the residue with two quantities, each
of 10 ml, of water and add 0.5 ml ofpotassium mercuri-iodide
solution to 10 ml of the mixed filtrate and washings; a buff
precipitate is produced. To a further 10 ml add 0.5 ml of
potassium permanganate solution; the purple colour is
immediately discharged.

Tests

Uniformity of content. Comply with the test stated under
Tablets.

Detennine by liquid chromatography (2.4.14).

Test solution. Dissolve one tablet as completely as possible
in 10 ml of 0.1 M hydrochloric acid, add 40 ml of acetonitrile
and mix in an ultrasonic bath for 5 minutes. Add sufficient
acetonitrile to produce a solution containing 0.002 per cent
w/v of Chlorambucil. Filter the solution, preferably through
a glass microfibre filter paper (such as Whatman OF/C),
discarding the frrst 20 ml of the filtrate, and use the filtrate.

Reference solution. A 0.002 per cent w/v solution of
chlorambucil RS in a mixture of 90 volumes of acetonitrile
and 10 volumes of 0.1 M hydrochloric acid.

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

octadecylsilane bonded to porous silica (5 f.lill),
- mobile phase: a mixture of 60 volumes of acetonitrile

and 40 volumes of 0.02 M potassium dihydrogen
phosphate,

- flow rate. 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 Ill.

Calculate the content of C14H19ChN02 in the tablet

Other tests. Comply with the tests stated under Tablets.

Assay. Detennine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Dissolve as
completely as possible a quantity of the powder containing
about 10 mg of Chlorambucil in a mixture of 25 ml of 0.1 M
hydrochloric acid and 100 ml of acetonitrile byinixing in
an ultrasonic bath for at least 10 minutes. Dilute to 250.0 ml with
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acetonitrile and fIlter the solution, preferably through a glass
microfibre fIlter paper (such as Whatman GF/C), discarding
the first 20 rnl of the fIltrate. Dilute 50.0 rnl of the fIltrate
to 100.0 ml with a mixture of 90 volumes of acetonitrile and
10 volumes of 0.1 M hydrochloric acid.

Reference solution. A 0.002 per cent w/v solution of
chlorambucil RS in a mixture of 90 volumes of acetonitrile
and 10 volumes of 0.1 M hydrochloric acid.

Carry out the chromatographic procedure described !.lDder
Uniformity of content.

Calculate the content of CI4HI9Cl2NOz in the tablets.

Chloramphenicol

Mol. Wt. 323.1

Chloramphenicol is 2,2-dichloro-N-[(IR,2R)-2-hydroxy
I-hydroxymethyl-2-(4-nitrophenyl)ethyl]acetarnide. It is
produced by the growth of certain strains ofStreptomyces
venezuelae in a suitable medium, but is normally prepared
by_ synthesis.

Chloramphenicol contains not less than 98.0 per cent and not
more than 102.0 per cent of CIIHlzCl2NzOs, calculated on the
dried basis.

Category. Antibacterial.

Dose. For an adult, 1.5 to 3 g daily, in divided doses; for a
child, 25 to 50 mg per kg of body weight daily, in divided
doses.

IP 2010

C. Dissolve 10 mg in 1 rnl of ethanol (50 per cent), add 3 rnl of
a 1 per cent w/v solution of calcium chloride and 50 mg of
zinc powder and heat on a water-bath for 10 minutes. Decant
the clear supernatant liquid into a test-tube, add 0.1 g of
anhydrous sodium acetate and O~1 rnl of benzoyl chloride,
shake for 1 minute and add 0.5 ml of a 10.5 per cent w/v solution
offerric chloride hexahydrate and, ifnecessary, add sufficient
dilute hydrochloric acid to produce a clear solution; a red
violet to purple colour is produced. Repeatthe test omitting
the zinc powder; no red colour is produced.

D. Heat 50 mg with 2 rnl of ethanolic potassium hydroxide
solution in a covered test-tube on a water-bath for 15 minutes;
the resulting solution gives the reactions of chlorides (2.3.1).

Tests

pH (2.4.24).4.5 to 7.5, determined in a suspension prepared by
shaking 50 mg with 10 rnl of carbon dioxide-free water.

Specific optical rotation (2.4.22). +17.0° to +20.0°, determined
in a 5.0 per cent w/v solution in ethanol.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 90 volumes of chloroform,
10 volumes of methanol and 1 volume of water.

Test solution. Dissolve 1 g of the substance under examination
in 100 rnl of acetone.

Reference solution (a). A I per cent w/v solution of
chloramphenicol RS in acetone.

Reference solution (b). Dilute 0.5 rnl of reference solution (a)
to 100 rnl with acetone. .

Apply to the plate 1 III and 20 III of the test solution, 1 III of
reference solution (a) and 20 III of reference solution (b).
After development, dry the plate in air and examine in
ultraviolet light at 254 nm. Any secondary spot in the
chromatogram obtained with 20 III of the test solution is not

Identification

Description. Awhite to greyish-white or yellowish-white, fine
crystalline powder or fine-crystals, needles or elongated plates;
odourless.

more intense than the spot in the chromatogram obtained
with reference solution (b).

Chlorides (2.3.12). To 2.0 g add 20 rnl of water and 10 rnl
of nitric acid and shake for 5 minutes. Filter through a fIlter
paper previously washed by fIltering 5-rnl quantities of water

Test A may be omitted if tests B, C and D are carried out. until 5 rnl of the fIltrate is no longer opalescent on addition
Tests B, C and D may be omitted if test A is carried out. of 0.1 rnl of nitric acid and 0.1 rnl of a 4.25 per cent w/v

--------------.:-----~---------solution-of-silver-nitrate.-'I'he--resulting-filtrate-complies ._
A. Determine by infrared absorption spectrophotometry with the limit test for chlorides (125 ppm).
(2.4.6). Compare the spectrum with that obtained with
chloramphenicol RS or with the reference spectrum of Sulphated ash (2.3.18). Not more than 0.1 per cent.

chloramphenicol. Loss on drying (2.4.19). Not more than 0.5 per cent,

B. In the test for Related substances, the principal spot in determined on 1.0 g by drying in an oven at 105°.

the chromatogram obtained with the test solution corresponds to Assay. Weigh accurately about 0.125 g and dissolve in
that in thechromatogram obtained with reference solution (a). sufficient water to produce 250.0 rnl. Dilute 10.0 rnl with
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sufficient water to produce 250.0 ml. Measure the absorbance
ofthe resulting solution at the maximum at about 278 nm (2.4.7).
Calculate the content of CllHlzClzNzOs taking 297 as the
specific absorbance. at 278 nm.

Chloramphenicol intended for use in the manufacture of
parenteral preparations without a further process for the
removal ofbacterial endotoxins complies with the following
additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit
per mg of chloramphenicol.

Chloramphenicol intended for use in the manufacture of
parenteral or ophthalmic preparations without a further
sterilisation procedure complies with the following
additional requirement.

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

Storage. Store protected from light and moisture. Ifthe material
is intended for use in the manufacture of parenteral or
ophthalmic preparations without a further appropriate
procedure of sterilisation, the container should be sterile,
tamper-evident and sealed so as to exclude micro-organisms.

Labelling. The.label states whether or not the contents are
intended fOf use in the manufacture of parenteral or
ophthalmic preparations.

Chloramphenicol Capsules
Chloramphenicol Capsules contain not less than 92.5 per
cent and not more than 107.5 per cent of the stated amount
of chloramphenicol, CllH1ZClzNzOs.

Usual strengths. 250 mg; 500 mg.

Identification

Suspend a quantity of the contents o.f the capsules containing
about 1.25 g ofChloramphenicol in 60 ml ofwater and extract
with two quantities, each of 20 ml, of light petroleum (60° to
80°) or light petroleum (100° to 120°). Wash the combined
extracts with two quantities, each of 15 ml, of water, add the
washings to the aqueous layer, extract with four quantities,
each of 50 ml, of ether and remove the ether from the
combined e?Ctracts. The residue, after drying to constant
weight at 105°, complies with the following tests.

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

B. Heat 50 mg with 2 ml of ethanolic potassium hydroxide
solution in a covered test-tube on a water-bath for 15 minutes;
the resulting solution gives the reactions of chlorides (2.3.1).

CHLORAMPHENICOL EYE DROPS

Tests

Specific optical rotation (2.4.22). +17.0° to +20.0°,
determined in a 5.0 per cent w/v solution in ethanol of the
residue obtained in the test for Identification.

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter promptly
through a membrane filter disc having an average pore diameter
not greater than 1.0 flITl, rejecting the frrst 1.ml of the filtrate.·
Dilute 5.0 ml of the filtrate to 100.0 ml with the same solvent.
Measure the absorbance of the resulting solution at the
maximum at about 278 nm (2.4.7). Calculate the content of
CllH1ZClzNzOs taking 297 as the specific absorbance at
278nm.

D. Not less than 85 per cent of the stated amount of
CllH1ZClzNzOs·

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents of
20 capsules containing about 0.2 g of Chloramphenicol,
dissolve in 800 ml of water, warming if necessary to effect
solution and add sufficient water to produce 1000.0 ml. Dilute
10.0 ml of this solution to 100.0 ml with water and measure the
absorbance of the resulting solution at the maximum at about
278 nm (2.4.7). Calculate the content OfCllH1ZClzNzOs, taking
297 as the sp,;ecific absorbance at 278 nm.

Storage. Store protected from moisture.

Chloramphenicol Eye Drops
Chloramphenicol Eye Drops are a sterile solution of
Chloramphenicol in Purified water.

Chloramphenicol Eye Drops contain not less than 90.0 per
cent and not more than 130.0 per cent of the stated amount of
chloramphenicol, CllH1ZClzNzOs.

Usual strength. 0.5 per cent w/v.

Identification

To a volume containing 50 mg of Chloramphenicol add 15
ml of water and extract with four quantities, each of 25 ml,
of ether. Combine the extracts and evaporate to dryness. The
residue complies with the following tests.

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G F254.

Mobile phase. A mixture of 90 volumes of chloroform,
10 volumes of methanol and 1 volume of water.
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Test solution. Dissolve 0.1 g of the residue in sufficient
ethanol (95 per cent) to produce 10 ml.

Reference solution. Dissolve 0.1 g of chloramphenicol RS
in sufficient ethanol (95 per cent) to produce 10 ml.

Apply to the plate 1fll of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate in a current of warm air and
examine in ultraviolet light at 254 nm. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference solution.

B. Dissolve 10 mg in 2 ml of ethanol (50 per cent), add 4.5 ml
of 1 M sulphuric acid and 50 mg of zinc powder and allow to
stand for 10 minutes. Decant the supernatant liquid or fIlter, if
necessary. Cool the resulting solution in ice and add 0.5 ml of
sodium nitrite solution and, after 2 minutes, 1 g of urea
followed by 1 ml of 2-naphthol solution and 2 ml of 10 M
sodium hydroxide; a red colour is produced. Repeat the test
omitting the zinc powder; no red colour is produced.

Tests

pH (2.4.24). 7.0 to 7.5.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a suitable volume of the eye drops
containing about 50 mg of chloramphenicol to 100.0 ml with
the mobile phase. Dilute 5.0 ml of this solution to 25.0 ml with
t:1J.~ lllo\)ile phase and .fIlt~r tl1rough a 0.5 ".UTI ()r fi,I).~r porosity
fIlter and use the clear fIltrate.

Reference solution. A 0.01 percent w/vsolution of
chloramphenicol RS in the mobile phase. Filter this solution
through a 0.5 "UTI or fmer porousity fIlter and Use the clear
filtrate.

Chromatographic system
- a stainless steel colUmn 25 cm x 4,6 mrn, packed with

octadecylsilane bonded to porous silica (5 Iilll),
- mobile phase: a mixture of 55 volumes of water,

45 volumes ofmethanol and 0.1 volume ofglacial acetic
acid,

- flow rate. 1 ml per minute,
- spectrophotometer set at 280 nm,
- injection volume. 20 fll.

Inject alternately the test solution and the reference solution.

Calculate the content of ClIHlzChNzOs in the drops.

Storage. Store in light resistant containers at a temperature
not exceeding 30°.

Chloramphenicol Eye Ointment
Chloramphenicol Eye Ointment contains not less than
90.0 per cent and not more' than 120.0 per cent of the stated
amount of chloramphenicol, CIJ.HlzClzNzOs.

IP 2010

Usual strength. 1 per cent w/w.

Identification

Mix a quantity of the ointment containing 30 mg of
Chloramphenicolwith 10 mlof lightpetroleum (40° to 60°),
centrifuge and discard the supernatant liquid. Repeat this
procedure using three quantities, each of 10 ml, of the same
solvent. Combine the extracts and evaporate to dryness. The
residue complies with the following tests.

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

B. Heat 50 mg with 2 ml of ethanolic potassium hydroxide
solution in a covered test-tube on a water-bath for 15 minutes;
the resulting solution gives the reactions of chlorides (2.3.1).

Tests

Other tests. Complies with the tests stated under Eye
Ointments.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Transfer an accurately weighed quantity of the
ointment, containing about 25 mg of Chloramphenicol, to a
suitable conical flask, add 20 ml of cyclohexane, mix with the
aid of ultrasound for about 2 minutes add 60 ml of methanol,
and mix. Filter this mixture, collecting the fIltrate in a 100- ml
volumetric flask. Wash the fIlter with methanol; collecting the
washings in the' volumetric flask.' Dilute with methanol to
volume, and mix. Transfer 50.0 ml of the resulting solution to a
suitable round-bottom flask, and evaporate to dryness by
rotating the flask under vacuum in a water-bath at 35°.
Dissolve the residue in 50.0 ml of methanol. Transfer 10.0
ml of the resulting solution to a 25-ml volumetric flask, dilute
with the mobile phase to volume, and mix. Filter a portion of
this..solution-through-a..:Q.5-J.U!l-of-cfmer..porosity-filter,-an.ud--
use the clear fIltrate.

Reference solution. A 0.01 per cent w/v solution of
chloramphenicol RS in the mobile phase. Filter this solution
through a 0.5 Iilll or finer porosity fIlter and use the clear
fIltrate.

Chromatographic system
a_sJainle.s..s_sJ~_el colunm 25 cm x 4.6 mm,.packed with
octadecylsilane bonded to porous silica (5 Iilll),

- mobile phase: a mixture of 55 volumes of water,
45 volumes of methanol and 0.1 volume of glacial
acetic acid,

- flow rate. 1 ml per minute,
spectrophotometer' set at 280nm,

- injection volume. 20 fll.
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Inject alternately the test solution and the reference solution.

Calculate the content of CllHl2C12N20S in the ointment.

Storage. Store at a temperature not exceeding 30°.

Chloramphenicol Palmitate

Mol. Wt. 561.6

Chloramphenicol Palmitate is (2R,3R)-2-(2,2
dichloroacetamido)-3-hydroxy-3-(4-nitrophenyl)propyl
hexadecanoate.

Chloramphenicol Palmitate contains not less than 97.0 per
cent and not more than 103.0 per cent of C27~~ChN206'
calculated on the dried basis.

Category. Antibacterial.

Dose. For an adult, the equivalent of 1.5 to 3 g of
chloramphenicol daily, in divided doses; for a child, the
equivalent of 25 to 50 mg of chloramphenicol per kg of body
weight daily, in divided doses. (175 mg of chloramphenicol
palmitate is approximately equivalent to 100 mg of
chloramphenicol).

Description: A fme, white or almost white, unctuous powder;
odour, faint.

Identification

A. When examined in the range 230 nm to 360 nm (2.4.7), a
0.003 per cent w/v solution in ethanol (95 per cent) shows an
absorption maximum only at about 271 nm; absorbance at
about 271 nm, about 0.53.

B. Determine by thin)ayer chromatography (2.4.17), coating
the plate with silanised silica gel H.

Mobile phase. A mixture of 70 volumes of ethanol (95 per
cent) and 30 volumes of a 10 per cent w/v solution of
ammonium acetate.

Test solution: Dissolve 50 mg of the substance under
examination in a mixture of 1 m1 of 1 M sodium hydroxide
and 5 m1 of acetone, allow to stand for 30 minutes and add
1.1 m1 of 1 M hydrochloric acid and 3 m1 of acetone.

Reference solution (a). A 0.2 per cent w/v solution of
chloramphenicol RS in acetone.

CHLORAMPHENICOL PLAMITATE

Reference solution (b). A 0.2 per cent w/v solution ofpalmitic
acid in acetone.

Reference solution (c). A 0.2 per cent w/v solution of the
substance under examination in acetone.

Apply to the plate 4 !Jl of each solution. After development,
dry the plate in air and spray with a solution containing
0.02 per cent w/v of2, 7-dichlorofluorescein and 0.01 per cent
w/v of rhodamine B in ethanol (95 per cent). Allow the plate
to dry in air and examine in ultraviolet light at 254 urn. The
chromatogram obtained with the test solution shows three
spots corresponding in position to the principal spots in
chromatograms obtained with reference solutions (a), (b) and (c).

C. Dissolve 10 mg in 4 m1 of ethanol (95 per cent) add 1 m1
of 1 M sulphuric acid and 50 mg of zinc powder and allow
to stand for 10 minutes. Filter, cool the fIltrate in ice and add
0.5 m1 of sodium nitrite solution and, after 2 minutes, 1 g
of urea followed by 1 m1 of 2-naphthol solution and 2 m1
of 10M sodium hydroxide; a red colour develops. Repeat
the test omitting the zinc powder; no red colour is produced.

D. Heat 50 mg with 2 m1 of ethanolic potassium hydroxide
solution in a covered test-tube on a water-bath for 15 minutes;
the resulting solution gives the reactions of chlorides (2.3.1).

Tests

Free acid. Dissolve 1.0 g by warming to 35° in 5 m1 ofa mixture
of a equal volumes of ethanol (95 per cent) and ether and
add 0.2 m1 ofphenolphthalein solution; not more than 0.4 m1
of 0.1 M sodium hydroxide is required to produce a pink
colour persisting for 30 seconds.

Specific optical rotation (2.4.22). +21.0° to +25.0°,
determined in a 5.0 per cent w/v solution in ethanol.

Related substances. Determine by thin-layer
chromatography (2.4.17), coating the plate with silica gel
GF254.

Mobile phase. A mixture of 50 volumes of cyclohexane,
40 volumes of chloroform and 10 volumes of methanol.

Test solution. Dissolve 1 g of the substance under examination
in 100 m1 ofacetone.

Reference solution. Dilute 2 m1 of the test solution to 100 m1
with acetone.

Apply to the plate 10 !Jl of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with the reference solution.

Free chloramphenicol. Not more than 450 ppm, determined
by the following method. Dissolve, with the aid of gentle heat,
1.0 g in 80 m1 of xylene, cool and extract with three successive
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Tests
pH (2.4.24). 4.5 to 7.0.

Polymorph A. To a volume of the suspension containing
125 mg ofchloramphenicol add 35 rnl ofwater, mix, centrifuge
for 40 minutes at not less than 18,000 rpm and discard the
supernatant liquid. Wash the residue by adding 2 rnl of water,
triturating to form a paste, adding 18 rnl of water, mixing
thoroughly centrifuging and discarding the supernatant liquid.
Wash the residue twice more in a similar manner, dry at 200 for
16 hours at a pressure not exceeding 0.7 kPa and grind to a
fine powder. Prepare a mull of the residue by triturating a small
quantity with about twice its weight of liquid paraffin until a
smooth creamy paste is obtained. Determine by infrared
absorption spectrophotometry (2.4.6) over the range 770 cm'!
to 910 cm-! using conditions such that between 20 per cent
and 30 per cent transmittance occurs at 810 cm-l to 910 cm
l. Repeat the operation using a mull prepared with a standard
mixture obtained by mixing together thoroughly 1 part by
weight of chloramphenicol palmitate (polymorph A) RS and
9 parts by weight of chloramphenicol palmitate
nonpolymorph A RS. On each of the spectra, draw a straight
base line between the minima occurring at about 880 cm-l and
790 cm-l and using these base lines measure the heights of
the peaks occuring at the maxima at about 858 cm-! and 840
cm-l. In the spectrum obtained with preparation under
examination, the ratio of the peak height at about 858 cm-l to
that at the maximum at abeut840 cm"Lis greater than the
corresponding ratio in the spectrum obtained with the standard
mixture.Cltloramphenicol Oral Suspension'

Usual strength. The equivalent of 125 mg of
chloramphenicol per 5 rnl. (175 mg of chloramphenicol
palmitate is approximately equivalent to 100 mg of
chloramphenicol).

Extract a quantity'of the suspension containing about 7.5 mg
of chloramphenicol with 10 rnl of chloroform and carefully
evaporate the clear chloroform solution on a water-bath to
dryness. Dissolve the residue in 250 rnl of ethanol (95 per cent.
When examinedin the range 230nm to 360nm (2.4.7) theresulting
solution shows an absorption maximurri orily at about 271 nm.

Chloramphenicol Palmitate Oral Suspension;
Chloramphenicol Palmitate Mixture

quantities, each of 15 rnl, of water; discard the xylene and
dilute the combined aqueous extracts to 50 rnl with water.
Extract the solution with 10 rnl of carbon tetrachloride, allow
to separate, discard the carbon tetrachloride and centrifuge a
portion of the aqueous solution. Measure the absorbance of
the dear-aqu.eous solUtioh at the inaxihiunl at about 278 nm,
using as the blank a solution obtained by repeating the
procedure without the substance under examination; the
absorbance of this blank solution must not be greater than
0.05 (2.4.7). Calculate the content of free chloramphenicol,
in ppm, from the expression (A x 104)/5.96, where A is the
absorbance of the clear aqueous solution of the substance
under examination.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven over phosphoruspentoxide at
800 at a pressure not exceeding 0.1 kPa for 3 hours.

Assay. Weigh accurately about 60 mg and dissolve in sufficient
ethanol (95 per cent) to produce 100.0 rnl. Dilute 10.0 rnl of
this solution to 200.0 rnl with ethanol (95 per cent) and measure
the absorbance of the resulting solution at the maximum at
about 271 nm (2.4.7). Calculate the content of CZ7HtzClzNz06
taking 178 as the specific absorbance at 271 nm.

Storage. Store protected from light and moisture.

Other tests. with the tests stated u.lnld,:,e",:r,~O~r~al~~~:. . .

Assay. Weigh accurately a quantity of the suspension
containing about 125 mg of chloramphenicol, add 10 rnl of
water and shake with four quantities, each of 20 rnl, of

Chloramphenicol Oral Suspension is a suspension of chloroform, filtering each extract through cotton wool,
Chloramphenicol Palmitate in a suitable flavoured vehicle. previously washed with chloroform, into a 100-rnl volumetric
Chloramphenicol Oral Suspension contains not less than flask. Dilute to volume with chloroform and mix well. Dilute

-----'9~d)cpercent7and-net-me>re7than..,.1_l§;Ocper-eent7ef-,the7stated-2,07tnl7Qf.th,iscl>011ltiQn-to....1QO.0..,.wi1:lLethallOL(95.per...cent)_and, _
amount ofchloramphenicol, ClIHlZClzNzOs. measure the absorbance of the resulting solution at the

maximum at about 271 nm using 1 rnl of chloroform diluted to
50 rnl with ethanol (95 per cent) as the blank (2.4.7). Calculate
the content of chloramphenicol palmitate, CZ7HtzClzNz06,
taking 178 as the specific absorbance at 271 nm.

Determine the weight per rnl of the suspension (2.4.29) and
calculate the content of chloramphenicol, ClIHlZClzNzOs,

--------cIdentification----------------weight11rvolume-using-a-factor-of-OS75-for-the-cenversien-ef---
the content of chloramphenicol palmitate to chloramphenicol.

Storage. Store protected from light.

Labelling. The label states (1) the strength in terms of the
equivalent amount of chloramphenicol; (2) that if the
preparation is diluted, it must be used immediately after
dilution.
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Chloramphenicol Sodium Succinate

CisHlSChN2NaOg Mol. Wt. 445.2

Chloramphenicol Sodium Succinate is a mixture of variable
proportions of sodium (2R,3R)-2-(2,2-dichloroacetamido)
3-hydroxy-3-(4-nitrophenyl)propyl succinate (3-isomer)
and of sodium (1R,2R)-2-(2,2-dichloroacetamido)-3
hydroxy-1-(4-nitrophenyI)propyl succinate (I-isomer).'

Chloramphenicol Sodium Succinate contains not less than
98.0 per cent and not more than 102.0 per cent of
ClsHlSChN2NaOg, calculated on the anhydrous basis.

Category. Antibacterial.

Dose. By intravenous injection, the equivalent of 3 to 4 g of
chloramphenicol daily, in divided doses. (140 mg of
chloramphenicol sodium succinate is approximately equivalent
to 100 mg of chloramphenicol)..

Description. A white or yellowish-white powder; hygroscopic.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of 85 volumes of chloroform,
14 volumes of methanol and 1 volume of 2 M acetic acid.

Test solution. Dissolve 0.1 g of the substance under
examination in 10 ml ofacetone.

Reference solution (a). A 1 per cent w/v solution of
chloramphenicol sodium succinate RS in acetone.

Reference solution (b). A 1 per cent w/v solution of
chloramphenicol RS in acetone.

Apply to the plate 2 fll of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
The two principal spots in the chromatogram obtained with
the test solution are similar in position and size to those in the
chromatogram obtained with reference solution (a) and their
positions are different from that of the principal spot in the
chromatogram obtained with reference solution (b).

B. Dissolve 10 mg in 2 ml of ethanol (95 per cent) add 4.5
ml of 1 M sulphuric acid and 50 mg of zinc powder, allow
to stand for 10 minutes and decant the supernatant liquid or
fllter, if necessary. Cool the resulting solution in ice and add

CHLORAMPHEmCOLSOD~succmATE

0.5 ml of sodium nitrite solution and, after 2 minutes? 1 g of
urea followed by 1ml of2-naphthol solution and 2 ml of10M
sodium hydroxide; a red colour develops. Repeat the test
omitting the zinc powder; no red colour is produced.

C. To 5 ml of a 0.1 per cent w/v solution add a few drops of
silver nitrate solution; no precipitate is produced. Heat 50 mg
with 2 ml of ethanolic potassium hydroxide solution on a
water-bath for 15 minutes, add 50 mg ofdecolorising charcoal,
shake and fllter. The flltrate when treated with silver nitrate
solution, yields a curdy precipitate which is insoluble in nitric
acid but soluble, after being well washed with water, in dilute
ammonia solution from which it is reprecipitated on addition
of nitric acid.

D. A 5 per centw/v solution gives the reactions of sodium
salts (2.3.1).

Tests

pH (2.4.24).6.4 to 7.0, determined in a25.0 percent w/v solution.

Specific optical rotation (2.4.22). +5.0° to +8.0°, determined in
a 5.0 per cent w/v solution.

Free chloramphenicol. Determine by thin-layer chromato
graphy (2.4.17), coating the plate with silica gel GF25~.

Mobile phase. A mixture of 90 volumes of chloroform,
10 volumes of methanol and 1 volume of water.

Test solution. Dissolve 0.1 g of the substance under
examination in 10 ml of acetone.

Reference solution. A 0.02 per cent w/v solution of
chloramphenicol RS in acetone.

Apply to the plate 10 fll of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
Any spot corresponding to chloramphenicol in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with the
reference solution.

Water (2.3.43). Not more than 2.0 per cent, determined on 0.3 g.

Assay. Weigh accurately about 0.2 g and dissolve in sufficient
water to produce 500.0 ml; dilute 5.0 ml of this solution to
100.0 ml with water and measure the absorbance of the
resulting solution at the maximum at about276 nm (2.4.7).
Calculate the content of CisHlSChN2NaOg taking 220 as the
specific absorbance at 276 nm.

Chloramphenicol Sodium Succinate intended for use in
the manufacture of parenteral preparations without a
further appropriate procedure for the removal of bacterial
endotoxins complies with the following additional
requirement.

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit
per mg of chloramphenicol.
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pH (2.4.24). 6.4 to 7.0, determined in a 25.0 percent wlv
solution.

Reference Solution (a). A 1 per cent wlv solution of
chloramphenicol sodium succinate RS in acetone.

Reference solution (b). ,A 1 per cent wlv solution of
chloramphenicol RS in acetone.

Apply to the plate 2 ~ of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 urn.
The two principal spots in the chromatogram obtained with
the test solution are similar in position and size to those in the
chromatogram obtained with reference solution (a) and their
positions are different from that of the principal spot in the
chromatogram obtained with reference solution (b).

B. Dissolve 10 mg in 2 ml of ethanol (95 per cent) add 4.5 ml
of 1 M sulphuric acid and 50 mg of zinc powder, allow to
stand for 10 minutes and decant the supernatant liquid or
filter, if necessary. Cool the resulting solution in ice and add
0.5 ml of sodium nitrite solution and, after 2 minutes, 1 g of
urea followed by 1 ml of2-naphthol solution and 2 ml of10M
sodium hydroxide; a red colour develops. Repeat the test
omitting the zinc powder; no red colour is produced.

C. To 5 ml of a 0.1 per cent wlv solution add a few drops of
silver nitrate solution; no precipitate is produced. Heat 50 mg
with 2. ml of ethanolic potassium hydroxide solution on a
water-bath for 15 minutes, add 50 mg of decolorising charcoal,
shake and filter. The filtrate when treated with silver nitrate
solution, yields a curdy precipitate which is insoluble in nitric
acid but soluble, after being well washed with water, in dilute
ammonia solution from which it is reprecipitated on addition
of nitric acid.

D. A 5 per cent wlv solutiol}giy~~ 1:b~ J:~J!<::!JoQ~.QLs.Q(:lill!!l

salts (2.3.1).

Tests

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of 85 volumes of chloroform,
14 volumes of methanol and 1 volume of 2 M acetic acid.

Test solution. Dissolve 0.1 g of the substance under
examination in 10 ml of acetone.

Chloramphenicol Sodium Succinate
Injection

Chloramphenicol Sodium Succinate ilitended for use in the
manufacture of parenteral preparations without· a fUrther
sterilisation procedure complies with the following
additional requirement.

Sterility (2.2.11); Complies with the test for sterility.

Storage. Store protected from light and moisture. If the
material is intended for use in the manufacture of parenteral
preparations, the container should be sterile, tamper-evident'
and sealed so as to exclude micro-organisms.

Labelling. The label states whether or not the material is
intended for use in the manufacture ofparenteral preparations.

Chloramphenicol Sodium Succinate Injection is a· sterile
material consisting ofChloramphenicol Sodium Succinate with
or without excipients. It is filled in a sealed container.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injection$).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Chloramphenicol Sodium Succinate Injection contains not less
than 90.0 per cent and not more than 110.0 per cent of the
stated amount of chloramphenicol, CIlHI2Cl2N20S.

Usual streugths. The equivalent of 300 mg and 1 g of
chloramphenicol. (140 mg of chloramphenicol sodium

__--"'-su::::c"-'c~i=nate is ap.Qroximately equivalent to 100 mg,-,o""f=--_Specific optical rotatiou (2.4.22). +5.0° to+8.0°, detennined in
chloramphenicol). . ... . a 5.0 per cent wlv solution..

Description. A white or yellowish-white powder; hygroscopic. Free chloramphenicol. Oetermine by thin-layer chromato

The contents of the sealed container comply with the graphy (2.4.17), coating the plate with silica gel GF254.

requirements stated under Parenteral Preparations Mobile phase. A mixture of 90 volumes of chloroform,
(Powders for Injection) and with the following requirements. 10 volumes of methanol and 1 volume of water.

Test solution. Dissolve 0.1 g of the substance under
examination..and_dissolv.e~O-.mLoLacetQne. _

Reference solution. A 0.02 per cent wlv solution of
chloramphenicol RS in acetone.

Apply to the plate 10 ~ of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 urn.
Any spot corresponding to chloramphenicol in the
chromatogram obtained with the test solution is not more
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intense than the spot in the chromatogram obtained with the
reference solution.

Water (2.3.43}. Not more than 2.0 per cent, determined on
O.3g.

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit
per mg ofcWoramphenicol.

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

Assay. Determine the weight of the contents of 10 containers.
Weigh accurately about 0.2 g of the mixed contents of the
10 containers and dissolve in sufficient water to produce
500.0 ml; dilute 5.0 ml of this solution to 100.0 ml with water
and measure the absorbance of the resulting solution at the
maximum at about 276 om (2.4.7). Calculate the content of
ClsHlsCl2N2NaOs taking 220 as the specific absorbance at
276nm.

Storage. Store protected from light and moisture.

Labelling. The label states the quantity of CWoramphenicol
Sodium Succinate in the sealed container in terms of the
equivalent amount of chloramphenicol.

Chlorbutol
Chlorobutanol

OH

HsC+CCls ,1/2H20
CHs

C4H7C130, Y2 H20 Mol.Wt. 186.5

Chlorbutol is 1,1,1-trich10ro-2-methylpropan-2-01
hemihydrate.

CWorbutol contains not less than 98.0 per cent and not more
than 101.0 per cent ofC~7CI30,calculated on the anhydrous
basis.

Category. Pharmaceutical aid (antimicrobial preservative),
analgesic; local anaesthetic.

Description. 'Colourless crystals or a white, crystalline
powder; odour, characteristic and somewhat camphoraceous;
sublimes readily.

Identification

A. To 5 ml of a fresWy prepared 0.5 per cent w/v solution add
1 ml of 1M sodium hydroxide and then, slowly, 2 ml of iodine
solution; a yellow precipitate of iodoform is produced.

B. Heat about 20 mg with 2 ml of 10 M sodium hydroxide
and 1 ml ofpyridine on a water-bath and shake; the separated
pyridine layer becomes red.

CHLORCYCLIZINE HYDROCHLORIDE

C. Warm gently about 20 mg with 5 ml of ammoniacal silver
nitrate solution; a black precipitate is produced.

Tests

Appearance of solution. A 50.0 per cent w/v solution in
ethanol (95 per cent) is not more opalescent than
opalescence standard OS2 (2.4.1), and not more intensely
coloured. than reference solution BYS5 (2.4.1).

Acidity. Dissolve 2.0 g in 20 ml of ethanol (95 per cent),
add 0.1 ml of bromothymol blue solution and titrate with
0.1 M sodium hydroxide; not more than 0.1 ml of 0.1 M
sodium hydroxide is required to change the colour of the
solution.

Chlorides (2.3.12). 0.5 g dissolved in 10 ml of ethanol (95
per cent) complies with the limit test for chlorides (500
ppm). Use 5 ml of ethanol (95 per cent) in place of 5 ml of
water to prepare the standard.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 4.5 per cent to 6.0 per cent, determined on
O.3g.

Assay. Weigh accurately about 0.2 g and dissolve in 5 ml of
ethanol (95 per cent). Add 5 ml of sodium hydroxide solution
and boil under a reflux condenser for 15 minutes. Cool, dilute
with 20 ml ofwater, add 5 ml ofnitric acid, 1 ml ofnitrobenzene
and 50.0 ml of 0.1 M silver nitrate and shake vigorously for
1 minute. Add 4 ml of ferric ammonium sulphate solution and
titrate the excess of silver nitrate with 0.1 M ammonium
thiocyanate.

1 ml of 0.1 M silver nitrate is equivalent to 0.005917 g of
C4H7CI30.

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

Chlorcyclizine Hydrochloride

HCI

ClsH21ClN2,HCl Mol. Wt. 337.3

CWorcyclizine HydrocWoride is 1-(4-cWorobenzhydryl)-4
methylpiperazine hydrocWoride.
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Chlorcyclizine HydrocWoride contains not less than 99.0
per cent and not more than 101.0 per cent of the stated amount
of ClsHzICINz,HCI, calculated on the dried basis.

Category. Antihistaminic.

Dose. 50 mg thrice daily.

Description. A white crystalline powder.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests
Band C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry
(2.4.6). Compare the spectrum with that obtained with
chlorcyclizine hydrochloride RS or with the reference
spectrum of cWorcyclizine hydrocWoride.

B. Weigh accurately about 10 mg, dissolve in 100 ml of 0.5 per
cent wlv of suphuric acid. Dilute 10 ml of the solution to 100
ml with 0.5 per cent wlv sulphuric acid. When examined in the
range 215 to 300 nm (2.4.7), exhibits maximum only at about
231 nm; absorbance at about 231 nm, about 0.475 to 0.525.

C. In the test for Related substances, the principle spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (a).

D. Gives the reactions of cWorides (2.3.1).

Tests

Apply to the plate 10 J1l of each solution. After development,
dry the plate in air and expose to iodine vapours for 10 minutes.
Any secondary spot in the chromatogram obtained with the
test solution (a) is not more intense than the corresponding
spot in the chromatogram obtained with the test solution (b).
Any spot other than the principle spot but corresponding to
the spot obtained with reference solution (a) is not more intense
than the spot in the chromatogram obtained with reference
solution (c) (0.50 per cent). The test is not valid unless the
chromatogram obtained with reference solution (d) shows
to clearly separated spot.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined
on 1.0 g by drying in an oven at 130·.

Assay. Weigh accurately about 0.2 g, dissolve in 1 ml of 0.1 M
hydrochloric acid and add 50 ml of methanol. Titrate with 0.1
M sodium hydroxide, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.03373 g
of ClsHzICINz,HCI.

Storage. Store protected from light and moisture.

C~ordiazepoxide

Appearance of solution. A 5.0 per cent wlv solution is clear
(2::4:i) and colollrless (2.4.1).

pH (2.4.24). 5.0 to 6.0, deteririiIied iIi a 1.0 per ceIit wlV
solution.

Related snbstance. Determine by thin layer
chromatography (2.4.17). coating the plate with silica gel.

Mobile phase. A mixture of 85 volumes of dichloromethane,
13 volumes of methanol and 2 volumes of strong ammonia Cl6H14ClN30

CI

Mol. Wt. 299.8

Test solution (a). A 2.0 per cent wlv solution of the substance
under examination in methanol.

Test solution (b). A 0.1 per cent wlv solution of the substance
under examination in methanol.

3H-1,4-benzodiazepine 4-oxide.

CWordiazepoxide contains not less than 99.0 per cent and
not more than 101.0 per cent of C16H14ClN30, calculated on
the dried basis.

TestA may be omitted if tests B andC are carried out. TestsB
and C may be omitted if test A is carried out.

Identification
Reference solution (d). 0.10 per cent wIv each of hydroxyzine
hydrochloride RS and chlorcyclizine hydrochloride RS in
methanol. '

Reference solution (a). A 0.10 per cent wlv solution of C tAn' 1 .
chlorcyclizine hydrochloride RS in methanol. a egory. XlO yuc.

-----ReferenCe-S7:illltion(bJ:-A-O:Ol-pl~rcencw/v-solution-of-Dose.-lO-to-lOO-mg-daily,-in-&videcLdoses.,---------

methylpiperzine RS in methanol. Description. An almost white to light yellow, crystalline

Reference solution (c). A 0.004 per cent wlv solution of the powder; practically odourless.
substance under examination in methane.
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A. Detennine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with
chlordiazepoxide RS.

B. When examined in the range 230 urn to 360 urn (2.4.7) a
0.0005 per cent w/v solution prepared immediately before use
in subdued light in 0.1 M hydrochloric acid shows absorption
maxima at about 246 urn and 308 urn. Absorbance at the
maximum at about 246 urn, 0.56 to 0,60 and at the maximum at
about 308 urn, 0.16 to 0.17.

C. Dissolve 0.2 g in 4 ml of hot dilute hydrochloric acid, heat
at 100° for 10 minutes, cool and f1lter. 2 ml of the f1ltrate gives
the reactions of primary aromatic amines (2.3.1).

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Note-Use freshly prepared solutions and protected from
light.

Test solution. Dissolve 20 mg of the substance under
examination in 100 ml of the mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to
100.0 ml with the mobile phase. Dilute 2.0 ml ofthis solution to
10.0 ml with the mobile phase.

Reference solution (b). Dissolve 5 mg of chlordiazepoxide
impurity A RS in the mobile phase, add 25.0 ml of the test
solution and dilute to 100ml with the mobile phase. Dilute 2.0
ml of this solution to 50.0 ml with the mobile phase.

Reference solution (c). Dissolve 4 mg of
aminochlorobenzophenone in 100 ml of the mobile phase.
Dilute 1.0 ml of this solution to 100.0ml with the mobile phase.

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

octadecylsilane bonded to porous silica
(51ffil),

- mobile phase: a mixture of 50 volumes of acetonitrile
and 50 volumes of water,

- flow rate. 1ml per minute,
- spectrophotometer set at 254 urn,
- injection volume. 10 Ill.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to chlordiazepoxide
impurity A and cWordiazepoxide is not less than 5.0.

Inject the test solution and reference solution (a). Run the
chromatogram 6 times the retention time of the principal peak.
In the chromatogram obtained with the test solution, the area
of any secondary peak is not more than 0.5 times the area of
the principal peakin the chromatogramobtained with reference
solution (a) (1.0 per cent) and sum ofareas of all the secondary

CHLORDIAZEPOXIDE TABLETS

peaks is not more than the area of the principal peak in the
chromatogram obtained with reference solution (a) (2.0 per
cent). Ignore any peak with an area less than 0.1 times the area
of the principal peak in the chromatogram obtained with
reference solution (a) (0.2 per cent). Ignore any peak with a
retention time less than 1.4 minutes.

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

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent,
determined on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.25 g and dissolve by heating,
ifnecessary, in 80 ml ofanhydrous glacial acetic acid. Titrate
with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02998 g of
C16H14ClN30.

Storage. Store protected from light and moisture.

Chlordiazepoxide Tablets
CWordiazepoxide Tablets contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
cWordiazepoxide, C16H14ClN30.

Usual strengths. 5 mg; 10 mg; 25 mg.

Identification

A. Dilute 1 ml of the fmal solution obtained in the Assay to
2 ml with 0.1 M hydrochloric acid. When examined in the
range 230 urn to 360 urn (2.4.7) the resulting solution shows
absorption maxima at about 246 urn and 308 urn.

B. To a quantity of the powdered tablets containing 0.2 g of
CWordiazepoxide add 4 ml ofhot 2 M hydrochloric acid, heat
at 100° for 10 minutes, cool and f1lter; 2 ml of the f1ltrate gives
the reactions ofprimary aromatic amines (2.3.1).

Tests

Related substances. Determine by thin-layer
chromatography (2.4.17), coating the plate with silica gel
GF254.

Mobile phase. A mixture of 85 volumes of chloroform,
14 volumes of methanol and 1 volume of strong ammonia
solution.

Test solution. Shake a quantity of the powdered tablets
containing 0.1 g of Chlordiazepoxide with 10 ml of a mixture of
acetone containing 2 per cent v/v of strong ammonia solution
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and 8 per cent v/v of water, allow to settle and use the clear
supernatant liquid.

Refere~ce solution (q),. tilute5. volllmes of ~e test solu~on
to lOO volumes with the same solventmixture.

Reference solution (b). Dilute 1 volume of the test solution to
100 volumes with the same solvent mixture.

Reference solution (c). A 0.001 per cent w/v solution 'of
2-amino-5-chlorobenzophenone.

Apply to the plate 2 III and 20 III quantities of the test solution,
2 III of each of reference solutions (a) and (b) and 20 III of
reference solution.(c). After development, dry the plate in air
and examine in ultraviolet light.at, 254 nm Any secondm.y spot
in the chromatogram obtained with 2 III of the test solution is
not more intense than the spot in the chromatogram obtained
with reference solution (a) and not more than one such spot
is more intense than the spot in the chromatogram obtained
with reference solution (b). Spray the. plate with a freshly
prepared 1 per cent w/v solution of sodium nitrite in 1 M
hydrochloric acid, dry it in a current of air and spray with a
0.4 per cent w/v solution of N-(l-naphthyl)ethylenediamine
dihydrochloride in ethanol (95 per cent). Any violet spot
corresponding to 2-amino-5-chlorobenzophenbne iIi the .
chromatogram obtained with 20 III of the test solution is not
more intense than the spot in the chromatogram obtained
with reference solution (c).

Uniformity of content. Comply with the test stated under
Tablets.

Chlorhexidine Acetate

Mol. Wt. 625.6

Chlorhexidine Acetate is 1, I '-(hexane-1 ,6-diyl)bis[5-(4
chlorophenyl)biguanide] diacetate.

CWorhexidine Acetate contains not less than 98.0 per cent
and not more than 101.0 per cent of chlorhexidine diacetate,
CzzH30ClzNIO,2CzRt02' calculated on the dried basis.

Category. Antiseptic.

Description. A white or almost white, microcrystalline
powder.

Identification

Test A may be omitted if tests B, C and D are carried out.
rests l},C and D may be omitted, if test A is carried out:

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with chlorhexidine
acetate RS.

Chloroaniline. Dissolve 0.2 g of the substance under
examination in 25 ml ofwater'with shaking ifnecessmy. Add 1
ml of hydrochloric acid and dilute to 30 ml with water. Add
rapidly and with thorough mixing after each addition, 2.5 ml of
diltttehydrochloric aeid,0.35mlof sodium nitrite solution,
2 ml of a 5.0 per cent w/v solution of ammonium sulphamate,

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

Powder one tablet, shake with 50 ml of 0.1 M hydrochloric B. Dissolve about 5 mg in 5 ml of a warm 1.0 per cent w/v
acid for 20 minutes and add sufficient 0.1 M hydrochloric solution ofcetrimide and add 1 ml of strong sodium hydroxide
acid to produce 100.0 ml. Filter and dilute a suitable volume of solution and 1 ml of bromine water. A deep red colour is
the filtrate contaiuing 0.8 mg ofChlordiazepoxide with sufficient produced.

0.1 M hydrochloric acid to produce 50.0 ml. Measure the C DissolveO 3 . 10 nil of a mixture of equal volumes of
b b fth . l' th· b . . gIn

a sor ~ce 0 e resulting so utionat e maxmmm at ~ out hydrochloric acid and water. Add 40 ml of water, filter if
____3.q8..mn..,~2.4~1).C"CalcculateC"~eC"c-8ntenLof'C"C16Hl4-Cll~hO--JnJhe,--necessmyal1d-cooliu1.ce-water;-Makealkaline-to-titan-yellow---_..-

tablet huang 327 as the speCIfic absorbance at 308 nm. paper by adding dropwise and with stirring strong sodium

Other tests. Complies with the tests stated under Tablets. hydroxide solution and add 1 ml in excess. Filter, wash the
precipitate with water until the washings are free from alkali
and recrystallise from alCohol (70 per cent vlv). Dry at
100° to 105°. Melting point (2.4.21).132° to 136°.

D. It gives reaction (a) of acetates (2.3.1).

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 20 mg of
Chlordiazepoxide and shake with 150 ml of0.1 M hydrochloric
acid for 20 minutes. Add sufficient 0.1 M hydrochloric acid

-----to-produce-250;0-ml-and-fllter-;-Bilute-10;0-ml-of-the-flltrate-TestS
to 50.0 ITJ1 with 0.1 M hydrochloric acid and measure the
absorbance of 1:he resulting solution-at the maximurp. at about
308 nm (2.4.7). Calculate the content of C16H14CIN30 taking
327 as the specific absorbance at 308 nm.
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5 ml of a 0.1 per cent w/v solution of naphthylethylenediamine
dihydrochloride and 1 ml of alcohol, dilute to 50.0 ml with
water and allow to stand for 30 minutes. Any reddish-blue
colour in the solution is not more intense than that in a standard
prepared at the same time in the same manner using a mixture
of 10.0 ml of 0.001 per cent w/v solution of chloroaniline in
dilute hydrochloric acid and 20 ml of dilute hydrochloric
.acid instead of the solution of the substance under examination
(500 ppm).

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 0.2 g of the substance under
examination in 100 ml of the mobile phase.

Reference solution (a). A 0.15 per cent w/v solution of
chlorhexidine acetate RSin the mobile phase.

Reference solution (b). Dilute 2.5 ml of the test solution to
100 ml with the mobile phase.

Reference solution (c) Dilute 2 ml of reference solution (b) to
10 ml with the mobile phase. Further dilute 1ml of this solution
to 10 ml with the mobile phase.

Chromatographic system
- a stainless steel column 20 cm x 4 rom, packed with

octadecylsilane bonded to porous silica (5 1JlIl),
- mobile phase: 2.0 g of sodium octanesulphonate in a

mixture of 120ml ofglacial acetic acid, 270 ml ofwater
and 730 ml of methanol,

- flow rate. 1ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 10 Ill.

Equilibrate the column with the mobile phase for at least
1 hour. Adjust the sensitivity of the system so that the height
of the principal peak in the chromatogram obtained with
reference solution (b) is at least 50 per cent of the full scale of
the recorder.

illject the test solution and reference solutions (a), (b) and (c).
Record the chromatograms of reference solutions (b) and (c)
until the peak due to chIorhexidine hasbeen eluted and record
the chromatogram of the test solution for six times the retention
time of the peak due to chlorhexidine. ill the chromatogram
obtained with the test solution, the sum of the areas of all
the peaks, other than the principal peak is not greater than the
area of the principal peak in the chromatogram obtamed with
reference solution (b) (2.5 per cent). Ignore any peak with a
relative retention time of 0.25. or less with respect to the
principal peak and any peak whose area is less than that of the
principal peak in the chromatogram obtained with reference
solution (c).

Loss on drying (2.4.19). Not more than 3.5 per cent, detennined
on 1.0 g by drying in an oven at 105°.

CHLORHEXIDINE GLUCONATE SOLUTION

Sulphated ash (2.3.18). Not more than 0.15 per cent.

Assay. Dissolve 0.14 g in 100 ml of anhydrous acetic acid
and titrate with 0.1 M perchloric acid determining the end
point potentiometrically (2.4.25).

1 ml of 0.1 M perchloric acid is equivalent to 0.01564g of
C26H3sC12NlQ04.

Chlorhexidine GIuconate Solution
Chlorhexidine Gluconate Solution is an aqueous solution of
1,1' -hexamethylenebis [5-(4-chlorophenyl)biguanide]
digluconate.

Chlorhexidine Gluconate Solution contains not less than
19.0 per cent w/v and not more than 21.0 per cent w/v of
C22H30Cl2NlQ,2C~1207'

Category. Antiseptic.

Description. An almost colourless or pale yellowish, clear
or slightly opalescent liquid; almost odourless.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests
C and D may be omitted if tests A and B are carried out

A. To 2 ml add 80 ml of water, cool in ice, add 5 M sodium
hydroxide dropwise with stirring until the solution is slightly
alkaline to titan yellow paper and add 2 ml in excess. Filter,
wash the precipitate with water until the washings are free
from alkali, dissolve it in about 25 ml of ethanol on a boiling
water-bath and heat until the volume is reduced to about 5 ml.
Cool in ice, induce crystallisation, ifnecessary, by scratching
the side of the vessel with a glass rod, fJ.Iter and dry the crystals
at 105°. The residue complies with the following test. .

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with chlorhexidine
RS or with the reference spectrum of chlorhexidine. Examine
the substance as a dispersion in potassium bromide IR
without excessive grinding.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 50 volumes of ethanol (95 per
cent), 30 volumes of water, 10 volumes of strong ammonia
solution and 10 volumes of ethyl acetate.

Test solution. Dilute 10 ml of the substance under
examination to 50 ml with wate1:

Reference solution. A 2.5 per cent w/v solution of calcium
gluconate RS in water.

Apply to the plate 5 III of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate at 100° for 20 minutes, allow
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,2HCI

Mol. Wt. 578.4

Test A may be omitted if tests B, C and D are carried out.
Tests B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with chlorhexidine
hydrochloride RS.

Identification

Chlorhexidine Hydrochloride

of N-(l-naphthyl) ethylenediamine dihydrochloride. Add
1 ml of ethanol (95 per cent) and sufficient water to produce
50 rnl, mix and set aside for 30 minutes. Any reddish blue
colour produced is not more intense than that produced by
treating at. the same time in the same manner a mixture of
10.0 ml of 0.001 per cent w/v solution of 4-chloroaniline in
2 M hydrochloric acid and 10 ml of water in place of the
dilution of the substance under examination.

Assay. Weigh accurately about 1.0 g and evaporate to a low
bulk. Dissolve in 50 ml of anhydrous glacial acetic acid.
Titrate with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02244 g of
C22H30C12N1O,2C6HI20 7·

Determine the weight per rnl (2.4.29) and calculate the
percentage content of C22H30C12NIO,2C6HI207, weight in
volume.

Storage. Store protected from light.

Tests

C. To 0.5 ml add 10 rnl of water and 0.5 ml of cupric
sulphate solution; a white precipitate is produced which on
boiling flocculates and changes to a pale purple colour.

D. To 0.05 ml add 5 ml of a 1 per cent w/v solution of
cetrimide, 1 ml of 10M sodium hydroxide and 1 ml of
bromine water; a deep red colour is produced.

to cool, spray with a 5 per cent w/v solution of potassium
dichromate ina 40 per cent w/w s~lution of sulphuric acid
and allow to stand for 5 minutes. The principal spot in the
chromatogram obtained with the test solution corresponds
to that in the chromatogram obtained with the reference
solution.

pH (2.4.24). 5.5 to 7.0, determined in a solution obtained
by diluting 5 ml to 100 ml.

Weight per ml (2.4.29). 1.06 g to 1.07 g, determined at 20°.

Related substances. Determine by thin-layer
chromatography (2.4.17), coating a 0.5-rom thick plate with
a slurry consisting of 8 g of silica gel GF254 and 16 ml of
water containing 1 g of sodium formate.

Mobile phase. A mixture of 50 volumes of chloroform,
50 volumes of ethanol (95 per cent) and 7 volumes offormic
acid.

Test solution. Dilute 1 ml of the substance under examination
to 20ml with 1.5 M acetic acid.

Apply to the plate, in the form of a band 4 cm wide, ~O !Jl ofthe
test solution. After development, dry the plate in airand examine
in ultraviolet light at 254 nm. Mark the area around each group
of bands above and below the principal band, transfer
quantitatively the enclosed areas of silica gel to a glass
stoppered tube, add 5.0 ml ofmethanol, shake for 15 minutes,

centrifuge and measure the absorbance of the clear, supernatant Chlorhexidine Hydrochloride is 1,1'-(hexane-l ,6-diyl)bis[5-
-----';'liqui<:i at the maximum at about 256 nm (2.4.7)., using as the (4-Ghlorophenyl)biguanidel-dihydrochloride..-------

blank a solution prepared by heating in a similar manner
equivalent-sized areas of silica gel removed from the coating Chlorhexidine Hydrochloride contains not less than
adjacent to the areas previously removed. The absorbance is 98.0 per cent and not more than 101.0 per cent of
not more than that obtained with a solution prepared by chlorhexidine dihydrochloride, C22H30C12N 10, 2HCl
diluting 2 ml ofthe substance under examination with sufficient calculated on the dried basis.

1.5 M acetic acid to produce 10 ml and diluting 0.2 ml of this Category. Antiseptic.
solution to 50 ml with methanol.

Description. A white or almost white, crystalline powder.
-----4-eWoroaniline:-Not1ll0re-than-O:-25-per-cent;-calculated-with.----------------------------

reference to chlorhexidine solution at a nominal concentration
of 20 per cent w/v, detennined by the following method. Dilute
2.0 ml to 100.0 with water. To 10.0 rnl of this solution add 2.5 rnl
of 2 M hydrochloric acid and dilute to 20 rnl with water. Add
rapidly, with continuous mixing after each addition, 0.35 rnl of
sodium nitrite solution, 2 ml of a 5 per cent w/v solution of
ammonium sulphamate and 5 ml ofa 0.01 per cent w/v solution
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B. Dissolve about 5 mg in 5 ml of a warm 1.0 per cent w/v
solution of cetrimide and add 1 ml of strong sodium hydroxide
solution and 1 ml of bromine water. A deep red colour is
produced.

C. Dissolve 0.3 g in 10 ml of a mixture of equal volumes of
hydrochloric acid and water. Add 40 ml of water, mter if
necessary and cool in ice water. Make alkaline to titan yellow
paper by adding dropwise and with stirring strong sodium
hydroxide solution and add 1 ml in excess. Filter, wash the
precipitate with water until the washings are free from alkali
and recrystallise from alcohol (70 per cent v/v). Dry at 100°
to 105°. Melting point (2.4.21). 132° to 136°.

D. It gives reaction (a) of chlorides (2.3.1).

Tests

Chloroaniline. To 0.2 g of the substance under examination,
add 1 ml of hydrochloric acid, dilute to 30 ml with water and
shake until a clear solution is obtained. Add rapidly and with
thorough mixing after each addition, 2.5 ml of dilute
hydrochloric acid, 0.35 ml of sodium nitrite solution, 2 ml of
a5.0 per cent w/v solution of ammonium sulphamate, 5 ml
of a 0.1 per cent w/v solution of naphthylethylenediamine
dihydrochloride and I ml of alcohol, dilute to 50.0 ml with
water and allow to stand for 30 minutes. Any reddish-blue
colour in the solution is not more intense than that in a standard
prepared at the same time and in the same manner using a
mixture of 10.0 ml ofa 0.001 per cent solution ofchloroaniline
in dilute hydrochloric acid and 20 ml of dilute hydrochloric
acid instead of the solution ofthe substance under examination
(500 ppm).

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 0.2 g of the substance under .
examination in 100 ml of the mobile phase.

Reference solution (a). A 0.15 per cent w/v solution of
chlorhexidine hydrochloride RS in the mobile phase.

Reference solution (b). Dilute 2.5 ml of the test solution to
100 ml with the mobile phase.

Reference solution (c). Dilute 2 ml of reference solution
(b) to 10 ml with the mobile phase. Dilute 1 ml of the solution to
10 ml with the mobile phase.

Chromatographic system .
- a stainless steel column 20 cm x 4 mm, packed with

octadecylsilane bonded to porous silica (5 /illl),
mobile phase: 2.0 g of sodium octanesulphonate in a
mixture of 120 ml.of glacial acetic acid, 270 ml of
water and 730 ml of methanol,

- flow rate. 1 ml per minute,
- spectrophotometer set at 254 urn,
- injection volume. 10 fJI.

CHLOROCRESOL

Equilibrate the column with the mobile phase for at least
1 hour. Adjust the sensitivity of the system so that the height
of the principal peak in the chromatogram obtained with
reference solution (b) is at least 50 per cent of the full scale of
the recorder.

Inject the test solution and reference solutions (a), (b) and (c).
Record the chromatograms until the peak due to cWorhexidine
has been eluted and record the chromatogram of the test
solution for six times the retention time of the peak due to
cWorhexidine. In the chromatogram obtained with the test
solution, the sum of the areas of all the peaks, other than the
principal peak is not greater than the area of the principal
peak in the chromatogram obtained with reference solution
(b) (2.5 per cent). Ignore any peak with a relative retention
time of 0.25 or less with respect to the principal peak and
any peak whose area is less than that of the principal peak in
the chromatogram obtained with reference solution (c).

Loss on drying (2.4.19). Not more than 1.0 per cent,
determined on 1.0 g by drying in an oven at 105°.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Assay. Dissolve 0.1 gin 5 ml of anhydrousforinic acid and
add 70 ml of acetic anhydride. Titrate with 0.1 M perchloric
acid determining the end-point potentiometrically (2.4.25).

1 ml of 0.1 M perchloric acid is equivalent to 0.01446 g of

~H32CLtNlO'

Chiorocresoi

6..Y"CH3

CI

Mol. Wt. 142.6

Chlorocresol is 4-chloro-3-methylphenol.

Chlorocresol contains not less than 98.0 per cent and not
more than 101.0 per cent of C7H7CIO.

Category. Antiseptic; pharmaceutical aid (antimicrobial
preservative).

Description. Colourless or almost colourless crystals or a
white, crystalline powder; odour, characteristic and not tarry;
volatile in steam.

Identification

A.To a saturated solution in water add one drop of ferric
chloride test solution; a bluish colour is produced.
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Chloroform is trichloromethane to which either 1.0 per cent to
2.0 per cent v/v of ethanol or 50 mg per litre of amylene has
been added.

Category; General anaesthetic; pharmaceutical aid (solvent
and antimicrobial preservative).

Description. A colourless, volatile liquid; odour,
characteristic.

NOTE - Care should be taken not to vaporise chloroform
in the presence of a flame because of the production of
harmful gases. .

Identification

Test A may be omitted if tests Band C are carried out.
Tests Band C may be omitted if test A is carried out.

A. Shake with an equal. volume of water and dry with
anhydrous sodium sulphate. Determine by infrared absorption
spectrophotometry (2.4.6). Compare the spectrum with that
obtained with the reference spectrum of chloroform.

B. Non-flammable. The vapour introduced into a Bunsen flame
produces a green colour and gives rise to noxious vapours
having a characteristic odour.

C.WmmO.5miwiiliO.05ml of anillne all.d 1 ml of5 !VI sodium
hydroxide. The characteristic odour of phenyl isocyanide is
produced.

Tests

Weight per ml (2.4.29). 1.474 g to 1.478 g.

Boiling range (2.4.8). Not more than 5.0 per cent v/v distils
below 60° and the remainder distils between 60° and 62°.

Acidity or alkalinity. Shake 10 ml with 20 ml of freshly boiled
and coolc~d water for 3 minutes and allow to separate. To 5 ml
of the aqueous layer (solution A) add 0.1 ml of litmus solution; -----
the colour produced is similar to that produced on adding
0.1 ml of litmus solution to 5 ml offreshly boiled and cooled water.

CWorides. To 5 ml of solution A add 5 ml of water and 0.2 ml
of silver· nitrate solution; the solution is clear.

Free cWorine. To 10 ml of solution A add 1 ml of cadmium
iodide solution and 2 drops of starch solution; no blue colour
is produced: .---------- ------- -- ----.-----.-

Aldehyde. Shake 5 ml with 5 ml of water and 0.2 ml of
alkaline potassium mercuri-iodide solution in a stoppered
bottle and set aside in the dark for 15 minutes; not more than
a pale yellow colour is produced.

Foreign chlorine compounds. Shake 20ml with 10 ml of
sulphuric acid in a stoppered flask for 5 minutes, allow to

RTo 0.1 gadd 0.2 ml ofbenzoyl chloride and 0.5 ml of 2 M
sodium hydroxide. Shake vigorously until a white precipitate
is produced, add 5 ml ofwater and fJ.1ter. The melting range of
the residue, after crystallisation from methanol and drying at
70°, is 85° to 88° (2.4.21).

Tests

Appearance of solution. A 5.0 per cent w/v .solution in
ethanol (95 per cent) is clear (2.4.1) and not more intensely
coloured than reference solution BYS6 (2.4.1).

Acidity or alkalinity. To 10 ml of a 5.0 per cent w/v solution
add 0.1 ml of methyl red solution. The solution is orange or
red and not more than 0.2 ml of 0.01 M sodium hydroxide is
required to change the colour of the solution to yellow.

Related substances. Determine by gas chromatography
(2.4.13).

Test solution. A 1 per cent w/v solution of the substance under
examination in acetone.

Chromatographic system
- a glass column 1.8m x 3.5 rom, packed with silanised

diatomaceous support (80 to 120 mesh) impregnated
with 3 to 5 per cent w/w of phenyl methyl silicone
fluid (50 per cent phenyl) (such as OV-17),

- temperature:
column.125°,
inlet port. 210°,
detector. 230° ,

- flow rate. 30 ml per minute of the carrier gas (nitrogen).

Allow the chromatography to proceed JorJhre_etirnt:lsJhe
retention time of chlorocresol (about 8 minutes).

The sum of the. areas of any secondary peaks in the
chromatogram is not greater than 1.0 per cent of the total area
of the peaks.

Non-volatile matter. Not more than 0.1 per cent, determined
on 2.0 g by volatilising on a water-bath and drying at 105°.

Assay. Weigh accurately about 70 mg;dIssolve in 30illI of
glacial acetic acid, add 25.0 ml of 0.0167 M potassium
bromate, 20.0 ml of a 15 per cent w/v solution of potassium
bromide and 10 ml of hydrochloric acid. Stopper the flask
and allow to stand in the dark for 15 minutes, shaking
occasioilally. Add 1 g of potassium iodide and 100 ml of
water. Titrate with 0.1 M sodium thiosulphate, shaking
vigorously and using starch solution, added towards the end

Of the titratiOJ:i,-as-indicatoJ:~Repeattheprocedurewlthout

the substance under examination. The difference between
the titrations represents the amount of potassium bromate
required.

1 ml of 0.0167 M potassium bromate is equivalent to
0.003565 g of C7H7ClO.

storage. Store protected from light and moisture.

Chloroform
CHCh Mol. Wt. 119.4
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stand in the dark for 30 minutes and discard the acid layer.
Shake 15 ml of the chloroform layer with 30 ml of water in
a stoppered flask for 3 minutes and allow to separate. To the
aqueous layer add 0.2 ml of silver nitrate solution and set
aside in the dark for 5 minutes; no opalescence is produced.

Related substances. Determine by gas chromatography
(2.4.13).

Test solution (a). A solution containing 0.2 per cent v/v of
carbon tetrachloride, 0.2 per cent v/v of i, i, i-trichloroethane
(internal standard), 0.2 per cent v/v of dichloromethane,
0.2 per cent v/v of ethanol, 0.5 per cent v/v of
bromochloromethane and 0.2 per cent v/v of the substance
under examination in i-propanol.

Test solution (b). The substance under examination.

Reference solution (a). A solution containing 0.2 per cent vi
v of the internal standard in the substance under examination.

Reference solution (b). i-propanol.

Chromatographic system
- a glass column 4m x 3 rom, packed with acid-washed

kieselguhr (60 to 100 mesh) coated with 15 per cent w/w
of di-2-cyanoethyl ether,

- temperature:
columnAO°,
inlet port and detector. 100°,

- flow rate. 30 ml per minute of tlie carrier gas.
- Inject 0.1 III of each solution.

The test is not valid unless the column efficiency, determined
using the chloroform peak in the chromatogram obtained with
test solution (a), is greater than 700 plates per metre and the
total number of plates is greater than 2,500.

In the chromatogram obtained with test solution (a) the peaks,
in the order of emergence, are due to carbon tetrachloride,
1,1,I-trichloroethane, dichloromethane, chloroform, ethanol,
bromochloromethane and I-propanol (solvent).

Using the chromatogram obtained with reference ~olution

(b) make any corrections due to the contribution of secondary
peaks from the solvent to the peaks in the chromatogram
obtained with test solution (a).

In the chromatogram obtained with reference solution (a),
the ratio of the areas of any peaks due to carbon tetrachloride,
dichloromethane and bromochloromethane to the area of the
peak due to the internal standard is not greater than the
corresponding ratios in the chromatogram obtained with test
solution (a) and the ratio of the area of any other secondary
peak that elutes prior to the solvent peak, except for the peak
corresponding to ethanol, to the area of the peak due to the
internal standard is not greater than the ratio of the area of
the peak due to chloroform to the area of the peak due to the
internal standard in the chromatogram obtained with test
solution (a).

CHLOROQUINE PHOSPHATE

Calculate the percentage content of each of the specified
impurities and also calculate the percentage content of each
of any other impurities assuming the same response per unit
volume as with chloroform. The total content of all
impurities is not more than 1.0 per cent v/v.

Ethanol (if present). Determine by gas chromatography
(204.13).

Test solution (a). The substance under examination.

Test solution (b). A solution containing 1.0 per cent v/v of
i-propanol (internal standard) in the substance under
examination.

Reference solution. A solution containing 1.0 per cent v/v
of ethanol and 1.0 per cent v/v of the internal standard in
water.

Inject 0.1 III of each solution.

Follow the chromatographi~ procedure described under
Related substances.

The test is not valid unless the height of the trough separating
the ethanol peak from the chloroform peakin the chromatogram
obtained with test solution (a) is less than 15 per cent of the
height of the ethanol peak.

Calculate the percentage content of ethanol from the areas of
the peaks due to ethanol and the internal standard in the
chromatograms obtained with reference solution and test
solution (b).

Non-volatile matter. Not more than 0.004 per cent w/v,
determined on 25 ml by evaporation to dryness and drying at
105°.

Storage. Store protected from light in tightly-closed, glass
stoppered containers.

Labelling. The label states whether it contains ethanol or
amylene.

Chloroquine Phosphate

Mol. Wt. 515.9

Chloroquine Phosphate is (RS)-7-chloro-4-(4-diethylamino
l-methylbutylarnino)quinoline diphosphate.
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Chloroquine Phosphate contains not less than 98.5 per cent
and not more than 101.0 per cent of ClsHz6C1N3,2H3P04.
calculated on.the imhydrous basis.

Category. Antimalarial; antiamoebic.

Dose. Chloroquine. Prophylactic, 300 mg once weekly;
therapeutic, initial dose, 600 mg followed by a single dose of
300 mg after 6 to 8 hours and then by a single dose of 300 mg
daily for the next 2 to 4 days; by slow intravenous infusion,
200 to 300 mg (antimalarial); by intramuscular injection, 160 to
200 mg repeated at intervals of 12 hours until oral therapy is
possible (antimalarial and in hepatic amoebiasis) 600 mg daily
for 5 to 7 days followed by 300 to 450 mg daily or twice a week
for 2 weeks or longer; by intramuscular injection, same dose
as for malaria therapy (in hepatic amoebiasis).

(250 mg of chloroquine phosphate is approximately
equivalent to 155 mg of chloroquine).

Description. A white or almost white, crystalline powder;
odourless. It slowly gets discoloured on exposure to light. It
may exist in two polymorphic forms differing in theirbehaviour,
one of which melts at about 195° and the other at about 218°.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests
Band C may be omitted if tests A and D are carried out.

A. Dissolve 0.1 gin 10 ml of water, add 2 ml of 2 M sodium
hydroxide and extractwith two quantities, each of20ml,of
chloroform. Wash the combined chloroform extracts with water,
dry over anhydmus, sodium sulphat.e, evaporate, to, dryness
and dissolve the residue in 2 ml of chloroform. The resulting
solution complies with thefollowing 'test.

Determine by infrared absorption spectrophotometry
(2.4.6). Compare the spectrum with that obtained with 80
mg of chloroquine phosphate RS treated in the same manner.

B. When examined in the range 210 nm to 360 nm (2.4.7), a
0.001 per cent w/v solution shows absorption maxima at about

at about 220 nm, 0.60 to at about 235 nm, 0.35 to 0.39,
at about 256 nm, 0.30 to 0.33, at about 329 nm, 0.325 to
0.355 and at about 342 nm, 0.36 to 0.39.

C. Dissolve 25 mg in 20 ml of water and add 8 rn1 ofpicric acid
solution; the precipitate, after washing successively with
water, ethanol (95 per cent) and ether, melts at 205° to 210°
(2.4.21).

D. Neutralise with dilute nitricacid the aqueous layer obtained
in test A. Add an equal volume of ammonium molybdate
solution and warm; a yellow precipitate is produced.

Tests

Appearance ofsolution. A 10.0per cent w/v solution in carbon
dioxide-free 'water is clear (2.4.1), and not more intensely
coloured than reference solution BYS5 or GYS5 (2.4.1).

IP2010

pH (2.4.24). 3.5 to 4.5, determined in a 10.0per centw/v solution.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254. .

Mobile phase. A mixture of 50 volumes of chloroform,
40 volumes ofcyclohexane and 10 volumes of diethylamine.

Test solution. A 5 per cent wIv solution of the substance under
examination in water.

Reference solution (a). Dilute 1 ml of the test solution to
100 ml with water.

Reference solution (b). Dilute 25 ml of reference solution (a)
to 50 ml with water.

Apply to the plate 2 III of each solution. Allow the mobile
phase to rise 12 cm. Dry theplate in air and examine in ultraviolet
light at 254 nm. Any secondary spot in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with reference solution (a)
and not more than one such spot is more intense than the
spot in the chromatogram obtained with reference solution (b).

Heavy metals (2.3.13). 2.0 g complies with the limit test
for heavy metals, Method A (10 ppm).

Water (2.3.43). Not more than 2.0 per cent, determined on
1.0g.

Assay. Weigh accurately about 0.2 g and dissolve in 50 ml of
anhydrous glacial acetic acid with the aiel ofheat (ifnecessary,
heat under a reflux condenser). Titrate with 0.1 M perchloric
acid, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

Tml"of -0:1M percliloric'iiCia-is'flqiiivalent to '0;02579'gof
ClsHz6C1N3,2H3P04.

Storage. Store protected from light.

Chloroquine Phosphate Injection
Chloroquine Injection is a sterile solution of
Chloroquine Phosphate in Water for Injections.

Chloroquine Phosphate Injection contains not less than
95.0 per cent and not more than 105.0 per cent of the stated
amount ofchloroquine, ClsHz6C1N3'

Usual strength. The equivalent of 40 mg of chloroquine per
mI. (250 mg of chloroquine phosphate is approximately
equlvalenttoI33'mg''olchIoroquliie).----,- -- -,------------------
Description. A clear, colourless or almost colourless
solution.

Identification

A. To a volume of the injection containing 60 mg ofchloroquine
add 2 ml of 2 M sodium hydroxide and extract with two
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quantities, each of 20 ml, of chloroform. Wash the combined
chloroform extracts with water, dry over anhydrous sodium
sulphate, evaporate to dryness and dissolve the residue in 2
ml of chloroform. The resulting solution complies with the
following test.

Determine by infrared absorption spectrophotometry
(2.4.6). Compare the spectrum with that obtained with 80
mg of chloroquine phosphate RS treated in the same manner.

B. Dilute a volume of the injection containing 15 mg of
chloroquine to 20 ml with water and add 8 ml of picric acid
solution; the precipitate, after washing successively with
water, ethanol (95 per cent) and ether, melts at about 2070

(2.4.21).

C. Neutralise the aqueous layer obtained in testA with dilute
nitric acid, add .an equal volume of ammonium molybdate
solution and warm; a yellow precipitate is produced..

Tests

pH (2.4.24). 3.5 to 4.5.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. To an accurately measured volume of the injection
containing 0.4 g of chloroquine add 20 ml of 1 M sodium
hydroxide and extract with four quantities, each of 25 ml, of
chloroform. Combine the chloroform extracts and evapor~te

to a volume of about 10 ml. Add 40 ml of anhydrous glacial
acetic acid and mix. Titrate with 0.1 M perchloric acid,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 nil of 0.1 M perchloric acid is equivalent to 0.01599 g of
chloroquine, ClsH26C1N3.

Storage. Store protected from light.

Labelling. The label states the strength in terms of the
equivalent amount of chloroquine in a suitable dose"volume.

CWoroquine Phosphate Suspension
Chloroquine Phosphate Suspension is a suspension of
Chloroquirie Phosphate in a suitable flavoured vehicle.

Chloroquine Phosphate Suspension contains not less than
95.0 per cent and not more than 105.0 per cent of the stated
amount of chloroquine, ClsH26C1N3'

Usual strength. The equivalent of 50 mg of chloroquine in
5 ml.

(80 mg ofchloroquine phosphate is approximately equivalent
to 50 mg of chloroqUine).

CHLOROQUINE PHOSPHATE TABLETS

Identification

To a volume of the suspension containing 50 mg of
chloroquine add 2 ml of 2 M sodium hydroxide and extract
,with two quantities, each of 20 ml, of chloroform. Wash the
combined chloroform extracts with water, dry over
anhydrous sodium sulphate, evaporate to dryness and
dissolve the residue in 2 ml of chloroform. The resulting
solution complies with the following test.

Determine by infrared absorption spectrophotometry
(2.4.6). Compare the spectrum with that obtained with 80
mg of chloroquine phosphate RS treated in the same manner.

Tests

pH (2.4.24). 5.5 to 6.5.

Other tests. Complies with the tests stated under Oral Liquids. .

Assay. Weigh accurately a quantity of the suspension
containing about 100 mg of chloroquine, add 50 ml of 1 M
hydrochloric acid, shake well and dilute to 100.0 ml with 1
M hydrochloric acid. Filter and discard the frrst few ml of
the filtrate. Dilute 10.0 ml of the filtrate to 100.0 ml with 1
M hydrochloric acid and mix. Further dilute 10.0 ml to 100.0
ml with the same solvent and mix. Measure the absorbance
of the resulting solution at the maximum at about 342 nm
(2.4.7). Calculate the content of ClsH26ClN3 from the
absorbance obtained by repeating the operation using
chloroquine phosphate RS in place of the substance under
examination.

. CWoroquine Phosphate Tablets
Chloroquine Phosphate Tablets contain not less than 92.5
per cent and not more than 107.5 per cent of the stated amount
of chloroquine phosphate, ClsH26C1N3,2H3P04 The tablets
are coated.

Usual strength. 250 mg. (250 mg of chloroquine phosphate
is approximately equivalent to 155 mg of chloroquine).

Identification

A. To a quantity of the powdered tablets containing 0.1 g of
Chloroquine Phosphate add 10 ml of water and 2 ml of 2 M
sodium hydroxide and extract with two quantities, each of
20 ml, of chloroform. Wash the combined chloroform
extracts with water, dry over anhydrous sodium sulphate,
evaporate to dryness and dissolve the residue in 2 ml of
chloroform. The resulting solution complies with the
following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with 80 mg of
chloroquine phosphate RS treated in the same manner.
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B. Extract a quantity of the powdered tablets containing. 25
mg of Chloroquine Phosphate with 20 ml of water, filter
and to the filtrate add 8 ml of picric acid solution; the
pJ;tlcipitate, .after washingsu~cessiyelywithwater,f!thanol
(95 per cent) and ether, Illelts at about 2070 (2.4.21).

C. Extract a quantity of the powdered tablets containing. 0.5
g of CWoroquine Phosphate with 25 ml of water and filter.
To the filtrate add .2.5 ml of 5 M sodium hydroxide and
extract with three quantities, each of 10 ml, of ether. The
aqueous layer, after n.eutralisation with 2 M nitric acid, gives
the reactions of phosphates (2.3.1).

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.5 g ofCWoroquine
Phosphate, add 20 ml of 1 M sodium hydroxide and extract
with four qUantities, each of25ml, of chloroform. Combine
the cWoroform extracts and evaporate to a volume of about
10 ml. Add40 ml of anhydrous glacial acetic acid aIld mix.
Titrate with Q,l M perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blallk titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02579 g of
ClsH26ClN3;2H3P04.

Storage. Store protected from light.

Tests

Test A may be omitted if tests B, C and D are carried out. Tests
Band C may be omitted if tests A and D are carried out.

A. Dissolve 0.1 g in 10 ml of water, add 2 ml of 2 M sodium
hydroxide.and extract with two quantities, eachof20ml,of
chloroform. Wash the combined cWoroform extracts with
water, dry with anhydrous sodium sulphate, evaporate to
dryness and dissolve the residue in 2 ml of chloroform. The
resulting solution cQmplies with the' following' test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrllnl with that obtained bytreating O,lg of
chloroquine sulphate RS in the same manner.

Identification

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 50 volumes of chloroform,
40 volumes of cyclohexane and 10 volumes of diethylamine.

Test solution. Shake a quantity of the powdered tablets
containing 1 g of Chloroquine Phosphate with 20 ml of water
for 30 minutes, centrifuge and use the clear, supernatant
liquid.

Reference solution (a). Dilute 1 ml of the test solution to
100 ml with water.

Reference solution (b). Dilute 25 ml of reference solution (a)
to 50rrilwith water.'
Apply to the plate 2 III of each solution. Allow the Illobile
phase to rise 12 cm. Dry the plate in air and examine in
ultraviolet light at 254 nm. Any secondary spot in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with
reference solution (a) and not more than one such spot is
more intense than the spot in the chromatogram obtained
with reference solution (b).

Chloroquine Sulphate
ClsH26ClN3,H2S04,H20 Mol. Wt. 435.9

Chloroquine Sulphate is (RS)-4-(7-cWoro-4- quinolyl
amino) pentyldiethylamine sulphate monohydrate.

CWoroquine Sulphate contains not less than 98.5 per cent
and not more than 101.0 per cent of ClsH26CIN3,H2S04,
calculated on the anhydrous basis.

Category. Antimalarial; antiamoebic.

Dose. Chloroquine. Prophylactic, 300 mg once weekly;
therapeutic, initial dose, 600 mg followed by asingle dose of
300 mg after 6 to 8 hours and then by a single dose.of300
mg daily for the next 2 to 4 days; by slow intravenous

iJ1fusio~.'~QQ.t() ~9Q rrlg(1lIl~irrl~aria!);bY)l1tJ:l;\rrlu~~l:l!~
injection, 160 to 200 mg repeated at intervals of 12 hours
until oral therapy is possible (antimalarlal and in hepatic
amoebiasis) 600 mg daily for 5 to 7 days followed by 300 to
400 mg daily or twice a week for 2 weeks or longer (in hepatic
amoebiasis).

(200 mg of cWoroquine sulphate is approximately equivalent
to 147 mg of cWoroquine).

.__Dissolntion_(2.5..2)..,-_..,-,__. _'..- ..-.,,----....,..,.....,..,.~~....,..,.~.-Description.-A.-white-or-almost...white,-cr.ystalline~po:wder;-----.

Apparatus No.1, odourless.

Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter promptly
through a membrane filter disc with an average pore diameter
not greater than 1.0 J1Il1. Reject the ftrst few ml of the filtrate
and dilute a suitable volume of the filtrate with 0.1 M
hydrochloric acid. Measure the absorbance of the resulting
solution at the maximum at about 344 nm (2.4.7). Calculate
the content of ClsH26ClN3,2H3P04 per tablet taking 371 as
the specillc absorbance at 344 nm.

D. Not less than 70 per cent of the stated amount of
ClsH26C1N3,2H3P04.

Other tests. Comply with the tests stated under Tablets;
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B. When examined in the range 210 nm to 360 nm, a 0.001 per
cent w/v solution shows absorption maxima at about 220 nm,
235 nm, 256 nm, 329 nm and 342 nm; absorbance at about
220 nm, 0.73 to 0.81, at about 235 nm, 0.43 to 0.47, at about
256 nm, 0.37 to 0.41, at about 329 nm, 0.40 to 0.44 and at about
342 nm, 0.43 to 0.47 (2.4.7).

C. Dissolve 25 mg in 20 ml of water and add 8 ml of picric
acid solution; the precipitate, after washing successively with
water, ethanol (95per cent) and ether, melts at 2050 to 2100 (2.4.21).

D. Gives reaction A of sulphates (2.3.1).

Tests

Appearance ofsolution. An 8.0 per cent w/v solution in carbon
dioxide1ree water is clear (2.4.1), and not more intensely
coloured than reference solution BYS5 or GYS5 (2.4.1).

pH (2.4.24). 4.0 to 5.0, determined in an 8.0 per cent w/v
solution.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 50 volumes of chloroform,
40 volumes of cyclohexane and 10 volumes of diethylamine.

Test solution. A5 per cent w/v solution of the substance under
examination in water.

Reference solution (a). Dilute 1 ml of the test solution to
100ml with water.

Reference solution (b). Dilute 25 ml of reference solution
(a) to 50 ml with water.

Apply to the plate 2 ,.u of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in airand examine in ultraviolet
light at 254 nm. Any secondary spot in the chromatogram
obtained with the. test solution is not more intense than the
spot in the chromatogram obtained with reference solution (a)
and not more than one such spot is more intense than the spot
in the chromatogram obtained with reference solution (b).

Heavy metals (2.3.13). 1.0 g dissolved in 25 mI of water
complies with the limit test for heavy metals, Method A (20
ppm).

Chlorides (2.3.12). 1.25 g complies with the limit test for
cWorides (200 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 3.0 to 5.0 per cent, determined on 0.5 g.

Assay; Weigh accurately about 0.5 g and dissolve in 50 ml of
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric
acid, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

1 mI of 0.1 M perchloric acid is equivalent to 0.0418 g of
ClsH26C1N3,H2S04'

Storage. Store protected from light.

CHLOROQUINE SULPHATE INJECTION

Chloroquine Sulphate Injection
Chloroquine Sulphate Injection is a sterile solution of
CWoroquine Sulphate in Water for Injections.

Chloroquine Sulphate Injection contains not less than
95.0 per cent and not more than 105.0 per cent of the stated
amount ofcWoroquine, ClsH26C1N3'

Usual strength. The equivalent of 40 mg of chloroquine
per ml. (200 mg of cWoroquine sulphate is approximately
equivalent to 147 mg of cWoroquine).

Description. A clear, colourless or almost colourless solution.

Identification

A. To a volume of the injection containing 70 mg of
cWoroquine add sufficient water to produce 10 mI, add 2 mI of 2
M sodium hydroxide and extract with two quantities, each
of 20 ml, of chloroform. Wash the combined chloroform
extracts with water, dry with anhydrous sodium sulphate,
evaporate to dryness anddissolve theresiduein2mIofchlorof01m.
The resulting solution complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained by treating 0.1 g
of chloroquine sulphate RS in the same manner.

B. When examined in therange 210 nm to 360 nm, a 0.001 per
cent w/v solution shows absorption maxima at about 220 nm,
235 nm, 256 nm, 329 nm and 342 nm; absorbance at \lbout
220 nm, 0.73 to 0.81, at about 235 nm, 0.43 to 0.47, at about
256 run, 0.37 to 0.41, at about 329 nm, 0.40 to 0.44 and at about
342 nm, 0.43 to 0.47 (2.4.7).

C. Gives reaction A of sulphates (2.3.1).

Tests

pH (2.4.24). 4.0 to 5.5.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections);

Assay. To an accurately measured volume of the injection
containing 0.4 g of cWoroquine add 20 ml of 1 M sodium
hydroxide and extract with four quantities, each of 25 ml, of
chlorofonn. Combine the cWoroform extracts and evaporate
to a volume of about 10 mi. Add 40 ml of anhydrous glacial
acetic acid and mix.· Titrate with 0.1 M perchloric acid,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 ml 0.1 M perchloric acid is equivalent to 0.01599 g of
ClsH26ClN3.

Storage. Store protected from light.

Labelling. The label states the strength in terms of the
equivalent amount of cWoroquine in a suitable dose-volume.
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Chloroquine Sulphate Tablets
Chloroquine Sulphate Tablets contain not less than 92.5 per
cent and not more than 107.5 per cent of the stated amount of
chloroquine sulphate, ClsH26C1N3,H2S04. The tablets are
coated.

Usual strength. 200 mg. (200 mg of chloroquine sulphate
is approximately equivalent to 147 mg of chloroquine).

Identification

A. To a quantity of the powdered tablets equivalent to 0.1 g
of Chloroquine Sulphate add 10 ml of water and 2 ml of 2M
sodium hydroxide and extract with two quantities, each of
20 ml, of chloroform. Wash the combined chloroform extracts
with water, dry with anhydrous sodium sulphate, evaporate
to dryness and dissolve the residue in 2 ml of chloroform.
The resulting solution complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained by treating 0.1 g
of chloroquine sulphate RS in the same manner.

B. Extract a quantity of the powdered tablets containing 25
mg of Chloroquine Sulphate with 20 ml of water, filter and
to the filtrate add 8 ml ofpicric acid solution; the precipitate,
after washing successively with water, ethanol (95 per cent)
and ether, melts at about 2070 (2.4.21).

C. Extract a quantity of the powdered tablets containing about
0.1 g of Chloroquine Sulphate with 10 ml ofwater and 1 ml of
dilute hydrochloric acid and filter. To the filtrate add 1 ml
of barium chloride solution; a white precipitate is produced.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of 0.1 M hydrochloric acid,

Withdraw a suitable volume of the medium and filter promptly
through a membrane filter disc with an average pore diameter
not greater than 1.0 /lIl1. Reject the fIrst few ml of the filtrate
and dilute a suitable volume of the filtrate with 0.1 M
hydrochloric acid. Measure the absorbance of the resulting
solution at the maximum at about 344 om (2.4.7). Calculate the
content of ClsH26C1N3,H2S04 per tablet taking 450 as the
specifIc absorbance at 344 om.

D. Not less than 70 per cent of the stated amount of
ClsH26C1N3,H2S04.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.5 g ofChloroquine

IP 2010

. Sulphate, add 20 ml of 1 M sodium hydroxide and extract
with four quantities, each of 25 ml, of chloroform. Combine
the chloroform extracts and evaporate to a volume of about
10 ml. Add 40 ml of anhydrous glacial acetic acid and mix.
Titrate with 0.1 M perchloriCileid, determii:ili:lg the end-point
potentiometrically (2.4.25). carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.0436 g of
ClsH26C1N3,H2S04.

Storage. Store protected .from light.

Chloroquine Syrup .
Chloroquine Syrup is a solution of Chloroquine Phosphate
or Chloroquine Sulphate in a suitable flavoured vehicle.

Chloroquine Syrup contains Chloroquine Phosphate or
Chloroquine Sulphate equivalent to not less than 95.0 per
cent and not more than 105.0 per cent of the stated amount
of chloroquine, ClsH26C1N3'

Usual strength. The equivalent of 50 mg of chloroquine in
5 ml. (80 mg of Chloroquine Phosphate or 67 mg of
Chloroquine Sulphate is approximately equivalent to 50 mg
of chloroquine).

Identification

To a volume of the syrup containing 50 mg of chloroquine
add 2 ml of 2 M sodium hydroxide aiidextracnvitlf two
quantities, each of 20 ml, of chloroform. Wash the combined
chloroform extracts with water, dry withanhydrous·sodium
sulphate, evaporate to dryness and dissolve the residue in 2
ml of chloroform. The resulting solution complies with the
following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained by treating 0.1 g of
chloroquine sulphate RS in the same manner.

pH (2.4.24). 4.0 to 6.5.

Other tests. Complies with the tests stated under Oral
Liquids.

Assay. To an accurately measured volume of the syrup
containing about 0.4 g of chloroquine add 20 ml of 1 M
sodium hydroxide and extract with four quantities, each of
25ml; ofehlofOfofm.·Combirfe· the chloroform-extracts and
evaporate to a volume of about 10 ml. Add 40 m1 of
anhydrous glacial acetic acid and mix. Titrate with 0.1 M
perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blank: titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.01599 g of
ClsH26C1N3'
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Storage. Store protected from light.

Labelling. The label states (1) whether the syrup contains
Chloroquine Phosphate or Chloroquine Sulphate; (2) the strength
in terms of equivalent amount of chloroquine in each 5 mI.

Chlorothiazide

C7H6CIN304S2 Mol. Wt. 295.7

Chiorothiazide is 6-chloro-2H-l ,2,4-benzothiadiazine-7
sulphonamide 1,I-dioxide

Chlorothiazide contains not less than 98.0 per cent and not
more than 102.0 per cent of C7H6CIN304S2, calculated on the
dried basis.

Category. Diuretic; antihypertensive.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B, C and D are carried out.
Tests B, C and D may be omitted if test A is carried out.

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

B. Dissolve 80 mg in 100 mI of 0.1 M sodium hydroxide
and dilute to 1000.0 mI with water. Dilute 10.0 mI of the
solution to 100.0 mI with 0.01 M sodium hydroxide. When
examined in the range 220 DID to 320 DID (2.4.7), shows two
absorption maxima at about 225 DID and 292 nm. The specific
absorbance at the maxima are 72.5 to 800 and 425 to 450
respectively.

C. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. Ethyl acetate.

Test solution. Dissolve 25 mg of the substance under
examination in 5 mI of acetone.

Reference solution. A 0.5 per cent w/v solution of
chlorothiazide RS in acetone.

Apply to the plate 2 ~ of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate in air and examine in
ultraviolet light at 254 nm. The principal spot in the
chromatogram obtained with the test solution corresponds
to that in the chromatogram obtained with reference solution.

CHLOROTHIAZIDE

D. To 0.1 g, add a pellet of sodium hydroxide and heat
strongly. Gas is evolved which turns red litmus paper to blue.
After cooling, take up the residue with 10 mI of dilute
hydrochloric acid. Gas is evolved which turns lead acetate
paper to black.

Tests
Solution A. Dissolve 1.0 g of the substance under examination
in 50 mI of water.

Acidity or alkalinity. To 10 mI of solution A, add 0.2 mI
of 0.01 M sodium hydroxide and 0.15 ml of methyl red
solution. The solution is yellow. Not more than 0.4 ml of
0.01 M hydrochloric acid is required to change the colour
of the indicator to red.

. Related substances. Determine by thin-layer
chromatography (2.4.17) coating the plate with silica gel G.

Mobile phase. A mixture of 15 volumes of 2-propanol and
85 volumes of ethyl acetate.

Test solution. Dissolve 25 mg of the substance under
examination in 5.0 ml ofacetone.

Reference solution. Dilute 1.0 ml of the test solution to
100.0 ml with acetone.

Apply to the plate 5 ~ of each solution. Allow the mobile
phase to rise 15 cm. Dry the plate in air and spray with a
mixture of equal volumes of alcoholic solution of sulphuric
acid and alcohol. Heat the plate at 105° for 30 minutes and
immediately place the plate in the tank having 10 ml of a
saturated solution of sodium nitrite in a beaker. Carefully add
0,5 ml of sulphuric acid to the sodium nitrite solution,
close the tank, and allow to stand for 15 minutes. Remove the plate,
heat in a ventilated oven at 40° for 15 minutes and spray with
three quantities, each of 5 mI, of a freshly prepared 0,5 per cent
w/v solution of naphthylethylenediamine dihydrochloride
in alcohol. Examine the plate in day light. Any secondary
spot in the chromatogram obtained with the test solution is
not more intense than the spot in the chromatogram obtained
with the reference solution (1.0 per cent).

Chlorides (2.3.12). 15 mI of Solution A complies with the limit
test for chlorides (160 ppm).

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

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent,
determined on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.25 g in 50 mI of dimethylfonnamide. Titrate
with 0.1 M tetrabutylammonium hydroxide in 2-propanol to
the first point of inflexion. Determine the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent
to 0.02957 g of C7H6CIN304S2'
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Chlorothiazide Oral Suspension
Chlorothiazide Oral Suspension is a dry mixture of
Chlorothiazide with buffering agent and other excipients. It
contains a suitable flavouring agent. It is filled in a sealed
container.

The suspension is constituted by dispersing the content of
the sealed container in the specified volume of water just
before use.

CWorothiazide Oral Suspension contains not less than 90.0
per cent and not more than 110.0 per cent of the stated amount
ofcWorothiazide, C7H6ClN304S2'

When stored at the temperature and for the period stated on
the label during which the constituted suspension may be
expected to be satisfactory for us~, it contains not less than
80.0 per cent of the stated amount of chlorothiazide,
C7H6ClN304S2'

Usual strength. 50 mg per ml.

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

The constituted suspension complies with the tests stated
under Oral Liquids and with the following tests.

Identification

When examined in the range 230 nm to 360 lin. (2.4.7), the
solution obtained in the assay shows an absorption maxima
iiftlie-same waveIengthiistliiitofsoliition6fchiorofhiazide
RS prepared inthe same TIlanIler.

Tests

IP 2010

Chlorotbiazide Tablets
.'CWorothiazide Tablets contain not less than' 90.0 per cent
and Ilot more than 110.0 per cent of the stated amount of
cWorothiazide, C7HiiClN304S2.

Usual strengths. 250 mg; 500 mg.

Identification

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

B. Gives the reaction of sulphite (2.3.1).

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of phosphate buffer pH 8.0,
Speed and time. 75 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter. Dilute
the filtrate, ifnecessary, with the dissolution medium. Measure
the absorbance of the resulting solution at the maximum at
about 294 nm (2.4.7). Calculate the content of C7H6ClN304S2
in the medium from the absorbance obtained from a solution
of known concentration of chlorothiazide RS.·

D. Not less than 75 per cent of the .stated amount of

g?!!§~l:>4~~.

Other tests. Comply with tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

NOTE-Prepare the solutions immediately before use.

Reference solution. Dissolve 25 mg of chlorothiazide RS
in 5.0 ml of 0.05 M monobasic sodium phosphate buffer,
add 10.0 ml of acetonitrile and dilute to 50.0 ml with water.

pH (2.4.24). 3.2 to 4.0, determined on constituted solution. Test. solution. Weigh. and powder 20 Tablets. Disperse a

Other tests. Complies with tests stated under Oral Suspension. quantity of the powder containing about 250 mg of

A nr . h t 1 t't f th . CWorothiazide with 50.0 ml of 0.05 M monobasic sodiumssay. vve1g accura e y a quan 1 yo . e suspenslOn .' . .
contaming .aoouC250 mg ofclilorotlllaziOe-di1Uled-lo-250-phosphate_bujfer,_shake-for..15_lllinutes_and__ad.!:LLO-O-mLQf----.

ml 'th d' h d "d I t' (1' '250) d '. acetonitrile, dilute to 500 ml with water, filter.W1 so lum y roXI e so u ton m an m1X.
Dilute 10.0 mi of this solution to 100 ml with diluted
hydrochloric acid (1 in 100) and mix. Transfer 50.0 ml of
the resulting solution to a 125 ml separator, and wash with
two, 25 ml portions of chlorofonn, discarding the washing.
Dilute 10.0 ml of the washed solution to 100 ml with sodium Chromatographic system

- a stainless steel colunm 30 cm x 3.9 mm, packed with
hydroxide solution (1 in 250) and mix~ Dissolve an t d 1'1 b ddt '1'oc a ecy Sl ane on e 0 porous Sl 1ca

. accurately weighed quantity of chlorothizide RS in sodium (10 1J1ll),
hydroxide solution (1 in 250) to obtain a concentration of
about 10 pg per ml and measure the absorbance of the both mobile phase: a mixture of 95 volumes of 0.08 M

monobasic sodium phosphate, adjusted to pH 2.9 with
solutions at the maxima (2.4.7) at about 292 nm.

orthophosphoric acid and 5 volumes of methanol,
Determine the weight per ml of the suspension (2.4.29) and flow rate. 2 ml per minute,
calculate the content ofcWorothiazide C7H6ClN304S2 weight spectrophotometer set at 254 nm,
in OJ:al suspension. injection volume. lOIJI.
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. Inject the reference solution. The test is not valid unless the
theoritical plates is not less than 1300, the capacity factor is
not less than 4.3. The tailing factor is not less than 2.0 and
the relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C7H6ClN304S2 in the tablets.

Storage. Store protected from moisture.

Chloroxylenol

CgHgCIO Mol. Wt. 156.6

Chloroxylenol is 4-chloro-3,5-dimethylphenol.

Chloroxylenol contains not less than 98.0 per cent and not
more than 103.0 per cent of CgHgCIO.

Category. Antiseptic; disinfectant.

Description. A white or creamy-white crystals or crystalline
powder; odour characteristic. It is volatile in steam.

Identification

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

B. Dissolve 0.1 gin 5 ml of chloroform and add 0.5 ml of a
filtered 1 per cent w/v solution of ferric chloride in
chloroform and 0.1 ml ofpyridine; a blue colour is produced.

C. To 5 ml of a saturated solution in water add 0.5 ml of
ferric chloride test solution; no blue colour is produced.

D. Mix 50 mg with OS g of anhydrous sodium carbonate
and ignite strongly, cool, boil the residue with 5 ml of water,
acidify with nitric acid, fl1ter and add 2 ml of silver nitrate
solution; a white precipitate is produced.

Tests

Related substances. Determine by gas chromatography
(2.4.13).

Test solution. A 2 per cent w/v solution of the substance
under examination in chloroform.

CHLOROXYLENOL SOLUTION

Reference solution. A solution containing 2 per cent w/v of
the substance under examination and 0.04 per cent w/v of
4-chloro-o-cresol (internal standard) in chloroform.

Chromatographic system
- a glass column l.5m x 4 rom, packed with acid-washed

diatomaceous support (80 to 100 mesh) coated with
3 per cent w/w ofpolyethylene glycol (such as Carbowax
20M),
temperature:
column.160°,
inlet port and detector. 220°,

- a flame ionisation detector,
- flow rate. 30 ml per minute of the carrier gas.

In the chromatogram obtained with the reference solution
the sum of the areas of any secondary peaks is not greater
than the area of the peak due to internal standard.

Assay. Weigh accurately about 70 mg, dissolve in 30 ml of
glacial acetic acid, add 25.0 ml of 0.0167 M potassium
bromate, 20 ml of a 15 per cent w/v solution of potassium
bromide and 10 ml of hydrochloric acid, stopper the flask
and allow to stand protected from light for 15 minutes. Add
1 g ofpotassium iodide and 100 ml of water and titrate with
0.1 M sodium thiosulphate, shaking vigorously and using
1 ml of starch solution as indicator. Repeat the procedure
without the substance under examination. The difference
between the titrations represents the amount of potassium
bromate required.

1 ml of 0.0167 M potassium bromate is equivalent to
0.003915 gofCgHgCIO.

Chloroxylenol Solution
Chloroxylenol solution is a solution of Chloroxylenol
solubilised in a saponaceous base containing Ethanol (95
per cent) and essential oils. Ethanol (95 per cent) may be
replaced by Industrial Methylated Spirit in making
Chloroxylenol Solution.

Chloroxylenol Solution contains not less .than 4.75 per cent
and not more than 5.25 per cent of CgHgCIO.

Usual strength. 5 per cent w/v.

Thsts

pH (2.4.24). 7.0 to 11.0.

Ethanol content (2.3.45). 16 to 21 per cent v/v.

Assay. Determine by gas chromatography (2.4.13).

Test solution. Extract 4 ml of the solution.under examination
with 20.0 ml of chloroform after adding 4 ml of 2 M
hydrochloric acid. Extract with two further quantities, each
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Identification

Test A may be omitted if tests B, C and D are carried out.
Tests B, C and D. may be omitted if test A is carried out.

A. Detefuiine by infrared absorption spectrophotometry
(2.4.6). Compare the spectrum with that obtained with
chlorpheniramine maleate RS or with the reference
spectrum of chlorpheniramine maleate.

B. When examined in the range 230 urn to 360 urn, a 0.002
per cent w/v solution in 0.05 M sulphuric acid shows an
absorption maximum only at about 265 urn; absorbance at
about 265 urn, about 0.42 (2.4.7).

C. To 0.2 g add 3 ml of water and 1 ml of 10M sodium
hydroxide and extract with three quantities, each of 5 ml, of
ether. To 0.1 ml of the aqueous layer add a solution of 10
mg of resorcinol in 3 ml of sulphuric acid and heat in a
water-bath for IS minutes; the solution is colourless. To the
remainder ofthe aqueous layer add 2 ml ofbromine solution,
heat in a water-bath for 15 minutes, heat to boiling and cool.
To 0.2 ml of the resulting solution add a solution of 10 mg
of resorcinol in 3 ml of sulphuric acid and heat in a water
bath for 15 minutes; a blue colour is produced.

D. Dissolve 0.1 gin 10 ml of water and add dropwise with
shaking 25 ml of a 1 per cent w/v solution of picric acid.
Collect the precipitate on a sintered-glass filter, wash with 3 ml
of ethanol (95 per cent), recrystallise from ethanol (50 per
cent) and dry at 100° to 105°. The crystals melt between 196°
and 200° (2.4.21).

Tests

(COOH
,~

COOHCI

...... "CHs '
N'CHs
~

//

N
-...::

ChlorpheniraminecMaleate.c"""" "

of 10.0 ml, ofchloroform. Combine the chloroform extracts,
shake with anhydrous sodium sulphate and filter.

Reference solution (a). Dissolve 0.1 g of chloroxylenoi RS
in 10.0 ml ofa 0.8 per centw/v solution of4.~chloro~o....cresol
(internal standard) in chloroform (solution A) and dilute to
20.0 ml with chloroform.

Reference solution (b). Prepare in the same manner as the test
solution but use 20.0 ml of solution A instead of 20 ml of
chloroform.

Chromatographic system
- a glass column 1.5m ~ 4 mm, packed with acid-washed,

silanised diatomaceous support (80 to 100 mesh)
coated with 3 per cent w/w of polyethylene glycol
(such as Carbowax 20M),

- temperature:
column.160°,
inlet port and detector. 220°,
a flame ionisation detector,
flow rate. 30 ml per.minute ofthe carrier gas.

Calculate the content of CgH9CIO in the solution.

Labelling. The label states. that the preparation is meant for
external use only.

Appearance of solution. A 10.0 per cent w/v solution is
clear (2.4.1), and not more intensely coloured than reference
solution BYS6 (2.4.1).

pH(2,4.~4). 4,Q to 5.0, deterDlined in a 1.0 percent w/v
solution.

CI6HI9CINZ,CJf404 Mol. Wt. 390.9 Related substances. Determine by thin-layer chromatography

----ehlorpheniramine-:-Maleate....is..(-RB-)~_3-(4-chlorophenyl)-3_-(-2.4"LI), ....Goating....tl1e..plate.,-,witlLSilica....geLGE25A..:-.~~:--:----
(pyrid-2-yl)propyldimethylamine hydrogen maleate.

Chlorpheniramine Maleate contains not less than 98.0 per
cent and not more than 101.0 per cent OfCI6H19CINz,CJf404,
calculated on the dried basis.

Category. Antihistaminic.

Dose. Orally, 4 to 16 mg daily, in divided doses. By
subcutaneous or intramuscular injection, 10 to 20 mg,
repeated if required; maximum 40 mg in 24 hours. By slow
intravenous injection over 1 minute, 10 to 20 mg diluted in
the syringe with 5 to 10 ml of blood.

Description. A·white, crystalline powder; odourless.

Mobile phase. A mixture of 50 volumes of cyclohexane,
40 volumes of chloroform and 10 volumes of diethylamine.

Test solution. A 5 per cent w/v solution ofthe substance under
examination in chloroform.

Reference solution. Dilute 1 ml of the test solution to 100
ml with chloroform and mix. Dilute 5 ml of the resulting
solution to 25 ml withchloroform... . . .

Apply to the plate 10 III ofeach solution. After development,
dry the plate in air and examine in ultraviolet light at 254
urn. Any secondary spot in the chromatogram obtained with
the test solution is not more intense than the spot in the
chromatogram obtained with the reference solution. Ignore
any spot remaming· on the line of application.
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Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent,
determined on 1.0 g by drying in an oven at 105° for 4 hours.

Assay. Weigh accurately about 0.2 g and dissolve in 20 mI
of anhydrous glacial acetic acid. Titrate with 0.1 M
perchloric acid, determining the. end-point
potentiometrically (2.4.25). Carry out a blank titration.

I mI of 0.1 M perchloric acid is equivalent to 0.01954 g of
C16H19CIN2,C4~04'

Storage. Store protected from light and moisture.

CWorpheniramine Injection
CWorpheniramine Maleate Injection

Chlorpheniramine Injection is a sterile solution of
Chlorpheniramine Maleate in Water for Injections free from
dissolved air and containing suitable buffering and stabilising
agents.

Chlorpheniramine Injection contains not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount
of chlorphenirarnine maleate,C16H19CIN2,C4~04.

Usual strength. 10 mg in 1 mI.

Description. A colourless solution.

Identification

Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254. Heat the plate at 105° for
30 minutes before use.

Mobile phase. A mixture of 50 volumes of ethyl acetate,
30 volumes of methanol and 20 volumes of 1 M acetic acid.

Test solution. Evaporate an appropriate volume of the
injection to dryness in a current of nitrogen using the
minimum amount of heat, dissolve the residue as completely
as possible in sufficient chloroform to produce a solution
containing 0.5 per cent w/v of Chlorpheniramine Maleate
and centrifuge.

Reference solution. A 0.5 per cent w./v solution of
chlorpheniramine maleate RS in chloroform.

Apply to the plate 2 III of each solution. Mter development,
dry the plate in air and examine in ultraviolet light at 254
urn. The two principal spots in the chromatogram obtained
with the test solution correspond to those in the
chromatogram obtained with the reference solution. Spray
the plate with dilute potassium iodobismuthate solution.
The principal spot in the chromatogram obtained with the
test solution corresponds to that in the chromatogram
obtained with the reference solution.

CHLORPHENIRAMINE TABLETS

Tests

pH (2.4.24). 4.0 to 5.2.

Related substances. Carry out the method described under
the Identification test using as the test solution a solution
prepared in the following manner. Evaporate an appropriate
volume of the injection to dryness in a current of nitrogen
using the minimum amount of heat. Dissolve the residue in
sufficient chloroform to produce a solution containing 5.0
per cent w/v of Chlorpheniramine Maleate and centrifuge.
For the reference solution, dilute 1 volume of the test
solution to
500 volumes with chloroform. Mer development, dry the plate
in air and spray with dilute potassium iodobismuthate
solution. Any secondary spot in the chromatogram obtained
with the test solution is not more intense than the spot in the
chromatogram obtained with the reference solution.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Dilute an accurately measured volume of the injection
containing 10 mg of Chlorphenirarnine Maleate to 500.0 mI
with 0.25 M sulphuric acid. Measure the absorbance of the
resulting solution at the maximum at about 265 urn (2.4.7).
Calculate the content of C16H19CIN2,C4~04taking 212 as
the .specific absorbance at 265 urn.

Storage. Store protected from light.

Chlorpheniramine Tablets
CWorpheniramine Maleate Tablets

Chlorpheniramine Tablets contain not less than 95.0 per cent
and not more than 105.0 per cent of the stated amount of
chlorpheniramine maleate, C16H19CIN2,C4~04'

Usual strengths. 4 mg; 8 mg.

Identification

Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254. Heat the plate at 105° for
30 minutes before use.

Mobile phase. A mixture of 50 volumes of ethyl acetate,
30 volumes of methanol and 20 volumes of 1 M acetic acid.

Test solution. Extract a quantity of the powdered tablets
containing 5 mg ofChlorpheniramine Maleate with chloroform,
filter, evaporate the filtrate to dryness and dissolve the
residue in 1 mI of chloroform.

Reference solution. A 0.5 per cent w/v solution of
chlorpheniramine maleate RS in chloroform.

Apply to the plate 2 III of each solution. Mter development,
dry the plate in air and examine in ultraviolet light at 254 urn.
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The two principal spots obtained in the chromatogram
obtained with the test solution correspond to those in the
chromatogram obtained with the reference solution. Spray
the plate with dilute potassium iodobismuthate solution. The
pritidpal spot iIi the chrolliaiogramootairied with the test ..
solution corresponds to that in the chromatogram obtained
with the reference solution.

of C16H19CINZ,CJil04' taking 212 as the specific absorbance
at 265 urn.

Storage. Store protected from light and moisture.

Chlorpromazine Hydrochloride
Tests

C17H 19CINzS,HCl Mol. Wt. 355.3

Chlorpromazine Hydrochloride is 2-chloro-10-(3
dimethylaminopropyl)phenothiazine hydrochloride.

Chlorpromazine Hydrochloride contains not less than
99.0 per cent and not more than 101.0 per cent of
C17H19CINZS,HCl, calculated on the dried basis.

Category. Antipsychotic; antiemetic.

Dose. As antipsychotic, orally, 75 to 300 mg daily, in divided
doses; by intramuscular injection, 25 to 50 mg. As antiemetic,
orally, 10 to 25 mg every 4 to 6 hours; by deep intramuscular
injectioii, 25mgiliitially folloWed oy 25m 50mgevety3 to 4
hours until necessary.

Description. A white or creamy-white, crystalline powder;
odourless. It decomposes on exposure to air and light
becoming yellow, pink and fmally violet.

,Hel

Identification

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 50 volumes of cyclohexane,
40 volumes of chloroform and 10 volumes of diethylamine.

Test solution. Extract a quantity of the powdered tablets
containing 100 mg of Chlorpheniramine Maleate with
chloroform, filter, evaporate to dryness and dissolve the
residue in 2 ml of chlorofoml.

Reference solution. Dilute 1 ml of the test solution to 50
ml with chloroform and dilute 1.0 ml of the resulting solution
to 10.0 ml with the same solvent.

Apply to the plate 10 ~ of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254
nm. Any secondary spot in the chromatogram obtained with
the test solution is notIIl()re intense. than the spot in. the
chromatogram obtained with the reference solution. Ignore
any spot remaining on the line of application.

Uniformity ofcontent. Comply with test stated under Tablets.

Powder one tablet and carry out the Assay beginning at the
words "shake with 20 ml of 0.05 M sulphuric acid....".
Calculate the content of C16H19CINZ,CJil04 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
_____~quantity_oLthe_p~o-w-deLc.ontaining-~abcocut~4cclIlg.,....of_=Te=s=t=A~m=a..,yc-"b:.:::e...:07m=l""'·tt':"'e=d,:"i,f_.::ote':"'s~ts'c-'B:::.",--C=-c:a=-n=d:...:D~a::'cr,,:::e-,,c=a::,crrc,.::i=::ed=-:::o-,,,=uo.:.t._

Chlorpheniramine Maleate, shake with 20 ml of 0.05 M Test ii may he omittedij tests A, C and Dare carried out.

sulphuric acid for 5 minutes, add 20 ml of ether; shake carefully A. Determine by infrared absorption spectrophotometry
and filter the acid layer into a second separator. Extract the (2.4.6). Compare the spectrum with that obtained with
ether layer with two quantities, each of 10 ml, of 0.05 M chlorpromazine hydrochloride RS or with the reference
sulphuric acid, filter each acid layer into the second separator spectrum of chlorpromazine hydrochloride.
and wash the filter with 0.05 M sulphuric acid. Make the
combined acid extracts and washing just alkaline to litmus B. When examined in the range 230 urn to 360 nm, a 0.0005
paper with LM sodium hydroxide,add2mlin excess, and per cent w/v solution in 0.1 M hydrochloric acid shows
extract with two quantities, each of50 ml, of ether. Wash each absorptloiiinaxIffia iiiabout254i1.l'Ii and 306nm;3.bsorb"ance
ether extract with the same 20 ml of water and extract in at about 254 urn, 0.45 to 0.48 (2.4.7).

succession with 20, 20 and 5 ml of 0.25 M sulphuric acid, C. Complies with the test for identification of phenothiazines
dilute the combined acid extracts to 50.0 ml with 0.25 M (2.3.3) ,
sulphuric acid; dilute 10.0 ml to 50.0 ml with 0.25 M sulphuric
acid and measure the absorbance of the resulting solution at D. A 5 per cent w/v solution gives reaction B of chlorides

the maximum at about 265 urn (2.4.7). Calculate the content (2.3.1).
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Tests

pH (2.4.24). 3.5 to 4.5, determined in a 10.0 per cent solution.

Related substances. Complies with the test for Related
substances in Phenothiazines (2.3.5), using mobile phase (a).

Heavy metals (2.3.13). 2.0 g complies with the limit test
for heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent,
determined on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.6 g, dissolve in 200 ml of
acetone and add 15 ml of mercuric acetate solution. Titrate
with 0.1 M perchloric acid, using a saturated solution of
methyl orange in acetone as indicator. Carry out a blank
titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03553 g of
C17H19CIN2S,HCl.

Storage. Store protected from light and moisture.

Chlorpromazine Injection
Chlorpromazine Hydrochloride Injection

Chlorpromazine Injection is a sterile solution of
Chlorpromazine hydrochloride in Water for Injections free
from air and containing buffering and stabilizing agents.

Chlorpromazine Hydrochloride contains not less than
95.0 per cent and not more than 105.0 per cent of the stated
amount ofchlorpromazine hydrochloride, C17H19CIN2S,HCl.

NOTE Protect the solutions from light throughout the
tests.

Usual strength. 25 mg perml.

Description. A colourless or almost colourless solution.

Identification

A. To a volume containing 0.1 g of Chlorpromazine
Hydrochloride, add 20 ml ofwater and 2 ml of10 M sodium
hydroxide. Extract with 25 ml ofether, wash the ether extract
with two quantities, each of5 ml, ofwater, dry the ether extract
with anhydrous sodium sulphate, evaporate the ether and
dissolve the residue in 1 ml of chloroform. The resulting
solution complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with chlorpromazine
hydrochloride RS treated in the same manner or with the
reference spectrum of chlorpromazine hydrochloride.

CHLORPROMAZINE TABLETS

B. Dilute a volume of the injection with sufficient 0.1 M
hydrochloric acid to produce a solution containing
0.0005 per cent w/v of Chlorpromazine Hydrochloride. The
resulting solution, when examined in the range 230 nm to
360 nm shows absorption maxima at about 254 nm and 306 nm;
absorbance at about 254 nm, 0.45 to 0.48 (2.4.7).

C. Gives reaction B of chlorides (2.3.1).

Tests

Related substances. Complies with the test for Related
substances in Phenothiazines (2.3.5), using mobile phase (a)
and the following solution.

Test solution. Dilute a volume of the injection with sufficient
of a mixture of 95 volumes of methanol and 5 volumes of
diethylamine to produce a solution containing 2.0 per cent
of Chlorpromazine Hydrochloride.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Dilute an accurately measured volume of the injection
with sufficient 0.1 M hydrochloric acid to produce a solution
containing 0.0005 per cent w/v of Chlorpromazine
Hydrochloride and measure the absorbance of the resulting
solution at the maximum at about 254 nm (2.4.7). Calculate
the content of C17H19CIN2S,HCI, taking 915 as the specific
absorbance at 254 nm.

Storage. Store protected from light.

Chlorpromazine Tablets
Chlorpromazine Hydrochloride Tablets

Chlorpromazine Tablets contain not less than 92.5 per cent
and not more than 107.5 per cent of the stated amount of
chlorpromazine hydrochloride, C17H19CIN2S,HCl. The tablets
are coated.

NOTE - Protect the solutions from light throughout the
tests.

Usual strengths. 10 mg; 25 mg; 50 mg; 100 mg; 200 mg.

Identification

A. To a quantity of the powdered tablets containing 40 mg of
Chlorpromazine Hydrochloride add 10 ml of water and 2
ml of 10 M sodium hydroxide. Extract with 15 ml of ether
and wash the ether extract with two quantities each of 5 ml,
of water, dry with anhydrous sodium sulphate. Evaporate
the ether and dissolve the residue in 0.4 ml of chloroform.
The resulting solution complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with chlorpromazine
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CWorpropamide

Identification

Test A may be omitted if tests B, C, D and E are carried out.
Tests B, C, D and E may be omitted if test A is carried out.

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

C IOH 13CIN20 3S Mol. Wt. 276.7

CWorpropamide is 1-(4-cWorobenzenesulphonyl)-3
propylurea.

CWorpropamide contains not less than 99.0 per cent and not
more than 101.0 per cent of C IOH 13CIN20 3S, calculated on the
dried basis.

Category. Hypoglycaemic.

Dose. 100 to 500 mg daily.

Description. A white, crystalline powder; odourless or
almost odourless.

hydrochloride RS treated in the same manner or with the
reference spectrum of cWorpromazine hydrocWoride.

B. Digest a quantity of the powdered tablets containing 25
mg of·GWorpromazineHydrocWoride-with-2'§-ml-of-water~--
and ftlter. Reserve a portion of the filtrate for Identification
C. Dilute a volume of the filtrate with sufficient 0.1 M
hydrochloric acid to produce a solution containing 0.0005
per cent w/v of CWorpromazine HydrocWoride. The resulting
solution, when examined in the range 230 om to 360 nm
shows absorption maxima at about 254 om and 306 om;
absorbance at about 254 om, 0.45 to 0.48 (2.4.7).

C. The ftltrate reserved in test B gives reaction B of cWorides
(2.3.1).

Tests

.Related substances. Complies with the test for Related
substances in Phenothiazines (2.3.5), using mobile phase (a)
and the following solutions.

Test solution. Extract a quantity of the powdered tablets
containing 0.2 g of CWorpromazine HydrocWoride with 10 ml
of a mixture of 95 volumes of melhanol and 5 volumes of
dielhylamine and filter.

Reference solution. Dilute 1 volume of the test solution to
200 volumes with the same solvent mixture.

UIliformity of content. Comply with the test stated under
Tablets.

o 0 0
\\ II II· . .

c~I-f)~I-.=-:~.s,~~~~eH:::-3------

Related su~stances.Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.Storage. Store protected from light.

Powder one tabIet,shaICewlt:h Tint o!duutenydrocnlorlC
acid and 40 ml ofwater for 15 minutes, add sufficient waterto
produce 100.0 m1 and mix. Centrifuge about 15 ml and to 10.0
ml of the clear, supernatant liquid add 2 ml of1 M hydrochloric
acid and sufficient water to produce a solution containing
about 0.0005 per cent w/v ofCWorpromazine HydrocWoride.
Measure the absorbance of the resulting solution at the

-B~Dissolve-O~16-g-in-50-ml-ofmethanol;-di1ute-5lIl1-to-l00-------.

ml with 0.01 M hydrochloric acid and dilute ml of this
solution to 100 ml with 0.01 M hydrochloric acid. When
examined in the range 220 nm to 360 nm, the resulting
solution shows an absorption maximum only at about 232
nm; ~bsorbl:Ulce at about 23ZDlll, about 0.48. (2.4.7).

C. Boil 0.1 g with 8 ml of a 50 per cent w/w solution of
maximum at about 254 om (2.4.7). Calculate the content of sulphuric acid under a reflux condenser for 30 minutes, cool

-----CI7H19C1J."if2S,HCl-in-the-tableUaking-9J5-as.the.specific--and·ftlter,reserving-the·f1ltrate·for-test-B;-'Fhe·precipitate~:-,----
absorbance at 254 om. after recrystallisation from water and drying, melts at about

Other tests. Comply with the tests stated under Tablets. 143
0

(2.4.21).

As§ay. Weigh and powder 20 tablets. Weigh accurately a D. Make the ftltrate reserved in test C alkaline with sodium
quantity of the powder containing about 0.1 g of hydroxide solution and heat; an ammoniacal odour is
Chlorpromazine Hydrochloride, add 5 ml of dilute produced.

hydrochloric acid and 200 ml of water. Shake for 15 minutes E. Heat 0.1 g with 1 g of anhydrous sodium carbonate at a
l:Uld acid sufficient water to produce 500.0 mI. Centrifuge dull red-heat for 10 minutes. Gool,extract the residue with
about 15 ml and to 5.0 ml of the clear, supernatant liquid add water and ftlter. Acidify the ftltrate with dilute nitric acid
10 ml of dilute hydrochloric acid and sufficient water to and add silver nitrate solution; a white precipitate is
produce 200.0 ml. Measure the absorbance of the resulting produced.
solution at the maximum at about 254 om (2.4.7). Calculate
the content of C17HI9CIN2S,HCI, taking 915 as the specific Tests
absorbance at 254 om.

1074



IP 2010

Mobile phase. A mixture of 100 volumes of chloroform,
50 volumes of methanol, 30 volumes of cyclohexane and
11.5 volumes of strong ammonia solution.

Test s9lution. Dissolve 0.6 g of the substance under
examination in 10 mI of acetone.

Reference solution (a). A 0.02 per cent w/v solution of
4-chlorobenzenesulphonamide in acetone.

Reference solution (b). A 0.02 per cent w/v solution of
1,3-dipropylurea RS in acetone.

Reference solution (c). A 0.02 per cent w/v solution of the
substance under examination in acetone.

Apply to the plate 5 III of each solution. After development,
dry the plate in a current of cold air, heat at 110° for 10
minutes, place the plate, while hot, in a tank of chlorine gas
prepared by adding hydrochloric acid to a 5per cent w/v
solution of potassium permanganate contained in a beaker
placed in the tank and allow to stand for 2 minutes. Dry it in
a current of cold air until an area of the plate below the line
of application gives at most a very faint blue colour with a
0.5 per cent w/v solution of potassium iodide in starch
solution; avoid prolonged exposure to cold air. Any spots
corresponding to 4-chlorobenzenesulphonamide and 1,3
dipropylurea in the chromatogram obtained with the test
solution are not more intense than the spots'in the chromato
gram obtained withreferencesolutions (a) and (b) respectively.
Any other secondary spot in the chromatogram obtained with
the test solution is not more intense than the spotin the
chromatogram obtained with reference solution (c).

Heavy metals (2.3.13). 0.66 g complies with the limit test
for heavy metals, Method B (30 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent,
determined on 2.0 g.

Loss on drying (2.4.19). Notmore than 1.5 per cent,
determined on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.5 g and dissolve in 50 mI
of ethanol (95 per cent) previously neutralised to
phenolphthalein solution. Add 25 mI of water and titrate
with 0.1 Msodium hydroxide using phenolphthalein
solution as indicator.

1 mI of 0.1 M sodium hydroxide is equivalent to 0.02767 g
of CIOH13ClN203S.

CWorpropamide Tablets
Chlorpropamide Tablets contain not less than 92.5 per cent
and not more than 107.5 per cent of.the stated amount of
chlorpropamide, CIOH13CIN20 3S. '

Usual strengths. 100 mg; 250 mg.

CHLORPROPAMIDE TABLETS

Identification

Extract a quantity of the powdered tablets containing 1 gof
Chlorpropamide with five quantities, each of4 mI, ofacetone,
filter and carefully evaporate the filtrate to dryness on a water
bath. The residue complies with the following tests.

A. Boil 0.1 g with 8 mI ofa 50 per cent w/w solution ofsulphuric
acid under a reflux condenser for 30 minutes, cool and filter,
reserving the filtrate for test B. The precipitate, after
recrystallisation from water and drying, melts at about 143°
(2.4.21).

B. Make the filtrate reserved in test A alkaline with sodium
hydroxide solution and heat; an ammonical odour is produced.

C. Heat 0.1 g with 1 g of anhydrous sodium carbonate at a dull
red heat for 10 minutes. Cool, extract the residue with water
and filter. Acidify the filtrate with dilute nitric acid and add,
silver nitrate solution; a white precipitate is produced.

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 100 volumes of chloroform,
50 volumes of methanol, 30 volumes of cyclohexanearid
n.5 volumes' of strong ammonia solution.

Test solution. Shake a quantity of the powdered tablets
containing 0.6 g of Chlorpropamide with 10 mI of acetone
and filter. .
Reference solution (a). A 0.02 per cent w/v solution of
4-chlorobenzenesulphonamide in acetone.

Reference solution (b). A 0.02 per cent w/v solution of
1,3-dipropylurea RS in acetone.

Reference solution (c). A 0.02 per cent w/v solution of the
substance under examination in acetone.

Apply to the plate 5 III of each solution. After development,
dry the plate in a current ofcold air, heat at 110° for 10 minutes,
place the plate, while hot, in a tank ofchlorine gas prepared by
adding hydrochloric acid to a 5 per cent w/v solution of
potassium permanganate contained in a beaker placed in
the tank and allow to stand for 2 minutes. Dry it in a current of
cold air until an area of the plate below the line of application
gives at most a very faint blue colour with a 0.5 percent w/v
solution of potassium iodide in starch solution; avoid
prolonged exposure to cold air. Any spots corresp~Ilding to
4-chlorobenzenesulphonamide and 1,3-dipropylurea :in the
chromatogram obtained with the test solution are not more
intense than the spots in the chromatogram obtained with
reference solutions (a) and (b) respectively. Any other
secondary spot in the chromatogram obtained with the test
solution is not more intense than the spot in the chromatogram
obtained with reference solution (c).
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Description. A white to yellowish~white,crystalline powder;
almost odourless.

Test solution. Dissolve 0.1 g of the substance under
examination in 100 ml ofacetone.

D. Dissolve 10 mg in 1 ml of sulphuric acid; an intense
yellow colour is produced.

Apply to the plate 5 ~ of each solution. Mter development,
dry the plate in air and examine in ultraviolet light at 254 nm.
The principal spot in the chromatogram obtained with ,the test
solution corresponds to that in the chromatogram obtained
with the reference solution.

Dissolution (2.5.2).

Apparatus. No 1

Medium. 900 ml ofaO.68 per cent w/v solution ofpotassium Identification
.. dihydrogen-phosphate-adjusted-to-cpH-7..4-by-the.addition···---'_._._-~--'.'.._'_._----'_.'-'-_.._--'---_._--C-'--_..._..-...
of 1 M sodium hydroxide Test A may be omitted if tests B, C,and Dare carried out.
Speed and time. 100 rpm and 60 minutes. Tests B, C and D may be omitted if test A is carried out. ,

Withdraw a suitable volume of the medium and fIlter through A. Determine by infrared absorption spectrophotometry (2.4.6).
a membrane fIlter with an average pore diameter not greater Compare the spectrum with that obtained with chlorthalidone
than 1.0 1JIIl. Reject the ftrst few ml of the fIltrate and dilute RS or with the reference spectrum of chlorthalidone.

a suitable volume of the filtrate with 0.1 M hydrochloric B. When examined in the range 230 nm to 360 nm, a 0.01 per
acid to obtain a solution containing about 10 Ilg of cent w/v solution in ethanol (95 per cent) shows absorption
chlorpropamide per ml. Measure the absorbance of the maxima at about 275 nm and at about 284 nm; absorbance at
resulting solution at the maximum at about 232 nm (2.4.7). about275nm, about 0.6 and at about 284nm, about 0.45 (2.4.7).
Calculate the content of ClOH13ClNZ03S taking 598 as the
specifIc absorbance at 232 nm. C. Determine by thin-layer chromatography (2.4.17), coating

the plate with silica gel GF254.
D. Not less than 75 per cent of the stated amount of

Mobile phase. A mixture of 197 volumes of ethyl acetate
CIOH13ClNZ03S, and 3 volumes of water.
Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.25 g of

Reference solution. A 0.1 per cent w/v solution of
Chlorpropamide and shake with 40 ml of methanol for chlorthalidone RS in acetone.
20 minutes, add sufficient methanol to produce 50.0 ml, mix,
fIlter and dilute 5.0 ml of the fIltrate to 100.0 ml with 0.1 M
hydrochloric acid. Mix, dilute 10.0 ml of this solution to 250.0
ml with 0.1 M hydrochloric acid and measure the absorbance
of the resulting solution at the maximum at about 232 nm
(2.-,4.7). Cl!Jf:1!ll!t~ 1:h~ f:Q1!t~!1tQf <:lo!i13<:lJ'hQ3S,t~gS28
as the specifIc absorbance at 232 nm.

Mol. Wt 338.8

o

Tests
Appearance ofsolution. Dissolve 1.0 g in sufficient 2M sodium
hydroxide to produce 10 ml. The solution is clear (2.4.1), and
not more intensely coloured than degree 6 of the appropriate

¥::......\~-=--=-~~-=-----:c-=--=--=-.~-=-..::.:ran=ge of reference solutions (2.4.1):-,.-=-.....-:-c-=--=--=-.-,--~-

NH q,P Acidity. Dissolve 1 g in a mixture of 25 ml of acetone and 25 ml

I
~ S..... NH

2
of carbon dioxide-free water with the aid of heat, cool and
titrate with, 0.1 M sodium hydroxide using methyl red solution

h- CI as indicator. Repeat the operation without the substance
under examination. The difference between the titrations is
not more than 0.75 ml.

Related substances. Determine by thin-layer
chromatography (2.4.17), coating the plate with silica gel
GF254.

Mobile phase. A mixture of 30 volumes of dioxan, 30
volumes of 2-propanol, 30 volumes of toluene and 20
volumes of strong ammonia solution.

Test solution. A 2 per cent w/v solution of the substance
under examination in acetone.

Chlorthalidone

Chlorthalidone is (RS)~2~chloro~5~(1~hydroxy-3

oxoisoindolin-l-yl)benzenesulphonamide.

Chlorthalidone contains not less than 98.0 percent and not
more than 102.0 per cent of C14Hl1ClNZ04S, calculated on
the dried basis.

Category. Diuretic.

Dose. 50 to 200 mg daily.
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Reference solution (a). Dilute 10 ml of the test solution to
20 ml with acetone and mix. Dilute I ml ofthe resulting solution
to 100 ml with acetone.

Reference solution (b). A 0.02 per cent w/v solution of 2-(4
chloro-3-sulphamoylbenzoyl)benzoic acid RS in acetone.

Apply to the plate 10 ~ of each solution. Mer development,
dry the plate in air and examine in ultraviolet light at 254 run.
Any spot corresponding to 2-(4-chloro-3-sulphamoyl
benzoyl)benzoic acid in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with reference solution (b) and any
other secondary spot is not more intense than the spot in the
chromatogram obtained with reference solution (a).

Heavy metals (2.3.13). 2.0 g complies with the limit test
for heavy metals, Method B (10 ppm).

Chlorides (2.3.12). Triturate 0.5 g with 30 ml of water, shake
for 5 minutes and fIlter. 15 ml of the fIltrate complies with the
limit test for chlorides. Use 5.0 ml ofchloride standardsolution
(25 ppm el) to prepare the standard (500 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Notmore than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.2 g and dissolve in 50 ml of
acetone. Titrate with 0.1 M tetrabutylammonium hydroxide
in an atmosphere of nitrogen, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to
0.03388 g of CI4HnC1N204S.

Chlorthalidone Tablets
Chlorthalidone Tablets contain not less than 92.5 per cent
and not more than 107.5 per cent of the stated amount of
chlorthalidone, CI4HnC1N204S.

Usual strength. 50 mg.

Identification

Heat a quantity of the powdered tablets containing 0.2 g of
Chlorthalidone with 20 ml of acetone on a water-bath for
10 minutes, cool and fIlter. Add 40 ml of water to the fIltrate
and heat on a water-bath for 20 minutes using a gentle current
of air to remove the solvent. Cool to room temperature and
allow to stand, fIlter and dry the crystals at 105° for 4 hours.
The crystals comply with the following tests.

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

CHOLECALCIFEROL

B. When examined in the range 230 nm to 360 nm, a 0.01
per cent w/v solution in ethanol (95 per cent) shows
absorption maxima at about 275 nm and at about 284 nm;
absorbance at about 275 nm, about 0.6 and at about 284 nm,
about 0.45 (2.4.7).

C. Wash with water a quantity of the crystals obtained in test
A and dissolve 50 mg in 3 ml of sulphuric acid; an intense
yellow colour is produced.

Tests

Related substances. Determine by thin~layerchromatography
(2.4.17), coating the plate with silica gel GF254.

Test solution. Shake a quantity of the powdered tablets
containing 50 mg of Chlorthalidone with 5 ml of acetone,
centrifuge and use the supernatant liquid.

Reference solution. A solution containing 0.01 per cent w/v of
2-(4-chloro-3-sulphamoylbenzoyl)benzoic acid RS in
acetone.

Apply to the plate 10 ~ of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 run.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with the reference solution.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.1 g of
Chlorthalidone, boil with 30 ml of methanol under a reflux
condenser for 5 minutes, shake vigorously for 15 minutes,
cool and fIlter; wash the residue with methanol and fIlter.
Dilute the combined fIltrate and washings to 100.0 ml with
methanol. To 5.0 ml add 2 ml of 1 M hydrochloric acid and
sufficient methanol to produce 50.0 ml. Measure the'
absorbance of the resulting solution at the maximum at about
275 nm (2.4.7). Calculate the content ofC14HnC1N204S taking
57.4 as the specific absorbance at 275 nm.

Cholecalciferol·

VitaminD3

CHs

CHs

C27~O Mol Wt. 384.6

Cholecalciferol is (52;7E)-(3S)-9,10-secocholesta-5,7,10(19)
triene-3-ol.
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Identification

Tests

Specific optical rotation (2.4.22). +105° to +112°, determined,
within 30 minutes of preparation, in a solution prepared by
dissolving 0.2 g rapidly and without heating in sufficient
aldehyde-free ethanol (95 per cent) to produce 25.0 rnl.

Light absorption. Dissolve 10 mg, rapidly and without heating,
in sufficient aldehyde-free ethanol (95 per cent) to produce
100.0 ml. Dilute 5.0 ml of this solution to 50.0 ml with aldehyde
free ethanol (95 per cent). Absorbance of the resulting
solution at the maximum at about 265 nm, measured within
30 minutes of preparation, 0.46 to 0.50 (2.4.7).

'-Dehydrocholesterol. Determine by thin-layer
chromatography (2.4.17), coating the plate with silica gel G,

Cholecalciferol contains not less than 97.0 per cent and not Mobile phase. A 0.01 per cent w/v solution of butylated
more than 103.0 per cent ofC27l4tO. hydroxytoluene in a mixture of equal volumes of cyclohexane

Category. Vitamin D (antirachitic). and peroxide-free ether.

Dose. Orally;iiiprevention ofrickets, not:--m-or:-e-:than'---'2;;c;O~I.I-g-(H8v;0:n0- N()TE--Prepare~the1ollowing-solutions-immediately~brifore-use:,-. ---

Units) daily, allowance being made for vitamin D obtained Test solution. Dissolve 0.25 g of the substance under
from other sources; in the treatment ofrickets and osteomalacia, examination in sufficient of 1,2-dichloroethane containing
1251.1g to 1.25 mg (5,000 to 50,000 Units) daily; in the treatment 1 per cent w/v ofsqualane and 0.01 per cent w/v of butylated
ofhypocalcaemia ofhypoparathyroidism, 1.25 t05mg (50,000 hydroxytoluene (solvent A) to produce 5 rnl.

to 200,000 Units) daily. By intramuscular injection, 5 to 10 mg. Reference solution (a). A solution containing 0.005 per cent

[Cholecalciferol contains 40,000 Units of antirachitic w/v of 7-dehydrocholesterol RS in solvent A.

activity (vitamin D) in each mg]. Reference solution (b). A solution containing 2.5 per cent

Description. White or almost white crystals; odourless or w/v of cholecalciferol RS in solvent A.

almost odourless. It is sensitive to air, heat and light. A Reference solution (c). Mix equal volumes of reference
reversible isomerisation to precholecalciferol may occur in solutions (a) and (b).

solution, depending on temperature and time. Apply to the plate 10' J.Il of each solution. Develop the

chromatograms immediately, protected from light. After
development, dry the plate in air and spray three times with

TestA may be omitted iftests B, C andD are carried out. Tests antimony trichloride reagent. Examine the chromatograms
B, C and D may be omitted if test A is carried out. for not more than 4 minutes after spraying. The princip~

spot in the chromatogramobtained with the test solutionis initially
A. Determine by infrared absorption spectrophotometry (2.4.6). orange-yellow butbecomes brown later. In the chromatogram
Compare the spectrum with that obtained with cholecalciferol obtained with the test solution any violet spot with an Rf
RS. value slightly lower than that of the principal spot (due to 7

B. Dissolve 1 mg in 1 rnl of 1,2-dichloroethane and 4 rnl of dehydrocholesterol and appearing slowly) is not more intense
aniliiionyirichtor'fdesollitioii; il)rellowish"orange colOur than the spot in the chromatogram obtained with reference
is produced. solution (a). The test is not valid unless the chromatogram

-. ~--'-----~--------~ -------------------~~ -- -obtained_with reference solution (c) shows two clearly
C. In the test for 7-Dehydrocholesterol, the principal spot separated principal spots.
in the chromatogram obtained with the test solution -- .. -.
corresponds to that in the chromatogram obtained with Assay. Determine by liquid chromatography (2.4.14).

reference solution (b). NOTE-"':'Carry out the following procedure as rapidly as

D. To a solution of about 0.5 mg in 5 rnl of chloroform add possible in subdued light and protected from air.

0.3 rnl of acetic anhydride and 0.1 rnl sulphuric acid and Test solution. Weigh accuraiely about 50.0 mg 6fthe
shake vigorously; a bright red colour is produced which rapidly substance under examination, dissolve in 10 rnl of toluene
changes through violet and blue to green. without heating and dilute to 100.0 rnl with the mobile phase;

-------'='------'='--------·....:::.---------allute 5:-0 IDloflliis solution to 50:0ITil wlthtlie mobl1"e---

phase; further dilute 5.0 rnl of this solution to 50.0 rnl with
the mobile phase.

Reference solution (a). Dissolve 50.0 mg of cholecalciferol
RS in 10rnl of toluene without heating and dilute to 100.0
rnl with the mobile phase; dilute 5.0 rnl of this solution to
50.0 rnl with the mobile phase (Solution A); further dilute
5.0 rnl of solution A to 50.0 rnl with the mobile phase.

Reference solution (b). Reflux 5.0 rnl of solution A, under
nitrogen, on a water-bath for 60 minutes to obtain a solution
of cholecalciferol, precholecalciferol and trans
cholecalciferol.

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

porous silica particles (5 J.IID) (such as Nucleosil 50-S),
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mobile phase: a mixture of 997 volumes of hexane and
3 volumes of i-pentanol,

- flow rate. 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 Ill.

Inject reference solution (b) and record the chromatogram
adjusting the sensitivity so that the height of the peak due to
cholecalciferol is more than 50 per cent offull-scale deflection.
The approximate relative retention times calculated with
reference to cholecalciferol are 0.4 for precholecalciferol and
0.5 for trans-cholecalciferol. The resolution between
precholecalciferol and trans-cholecalciferol should be not
less than 1.0; if necessary adjust the proportions of the
constituents and flow rate of the mobile phase to obtain the
required resolution.

Inject reference solution (a) and record the chromatogram
adjusting the sensitivity so that the height of the peak due to
cholecalciferol is more than 50 per cent of full-scale
deflection.

Inject the test solution. Measure. the areas for the major peaks.

Calculate the content OfC27:H440.
Storage. Store protected from light in hermetically sealed
containers under nitrogen in a refrigerator. The contents ofan
opened container should be used immediately.

Chorionic Gonadotrophin
Human Chorionic Gonadotrophin

Chorionic Gonadotrophin is a dry, sterile preparation of
placental glycoproteins that has luteinising activity. It is
extracted from the urine of pregnant women. The material is
sterilised· by fIltration and dried under reduced pressure or
freeze-dried.

Chorionic Gonadotrophin contains not less than 2500 Units
per mg.

Category. Gonadotrophic hormone.

Dose. By intramuscular injection, 500 to 5000 Units twice
weekly or in accordance with the needs and response of the
patient.

Description. A white or almost white, amorphous powder.

Identification

It causes an increase in the weight of the seminal vesicles or
of the prostate glands of immature male rats when
administered as directed in the Assay.

Tests

Appearance of solution. A 1.0 per cent w/v solution is clear
(2.4.1), and colourless (2.4.1).

CHORIONIC GONADOTROPHIN

Water. Not more than 5 per cent, determined by the
following method.

Determine by gas chromatography (2.4.13).

NOTE-Use throughout dry glassware that may be
siliconised.

Internal standardsolution. Dilute 15 III ofanhydrous methanol
with sufficient anhydrous 2-propanol to produce 100 ml.

Test solution (a). Dissolve 4 mg of the substance under
examination in 0.5 ml of anhydrous 2-propanol.

Test solution (b). Dissolve 4 mg of the substance under
examination in 0.5 ml of internal standard solution.

Reference solution. Add 10 III of water to 50 ml of internal
standard solution.

Chromatographic system
a stainless steel column 1m x 2 mm, packed with
porous polymer beads (60 to 80 mesh) (such as
Chromosorb 102),

- temperature:
column.120°,
inlet port and detector. 150°,

- thermal conductivity detector,
- flow rate. 30ml perminute of the carrier gas (helium).

From the chromatograms obtained, and taking into account
any water detectable in internal standard solution, calculate
the percentage ofwater taking 0.9960 g as the weight perml at
25°.

Assay. Carry out the biological assay of chorionic
gonadotrophin described below.

Standard preparation. The 3rd International Standard for
Chorionic Gonadotrophin, human, established in 1986,
consisting of a freeze-dried extract of human chorionic
gonadotrophin with human albumin (supplied. in ampoules
containing 650 Units), or another suitable preparation the
potency of which has been determined in relation to the
International Standard.

Dissolve a sufficient quantity corresponding to the daily
doses to be used in sufficient albumin-phosphate buffer
pH 7.2 so that the daily dose is about 0.2 ml. Add a suitable
antimicrobial preservative such as 0.4 per cent w/v ofphenol
or 0.002 per cent w/v of thiomersal. Store the solution at a
temperature of 2° to 8°.

Test preparation. Dissolve a sufficient quantity of the
preparation under examination corresponding to the daily
doses to be used in sufficient albumin-phosphate buffer
pH 7.2 so that the daily dose is about 0.2 ml. Add a suitable
antimicrobial preservativesuch as 0.4 per cent w/v ofphenol
or 0.002 per cent w/v of thiomersal. Store the solution at a
temperature of 2° to 8°.
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Chorionic Gonadotrophin Injection

The injection is constituted by dissolving the contents of
the sealed container in the requisite amount of sterile Water
for Injections, immediately before use.

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

The constituted solution complies with the requirements
for Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Chorionic Gonadotrophin Injection is a sterile material
consisting of Chorionic Gonadotrophin with or' without
excipients such as buffers, diluents or other inert substances
such as Lactose or Sodium CWoride. It may also contain an
antimicrobial agent. It is filled in a sealed container.

Use immature male rats of the same strain, approximately Labelling. The label states (1) the number ofUnits contained
21 days old and of approximately equal weight within the in the container; (2) the number of Units per mg; (3) whether
range 25 to 35 g. Assign the rats at random to four equal or not it is intended for use in the manufacture of parenteral

........groU12sQ.tJl1J~.f\~t~jghL!@Jnals.!.JLsets ofJ.QlJ!..1i.tt~tmates _.J2!~~l!.ti~l!~~

are available, allot one littermate from each set at random to
each group and mark according to the litter.

Choose two doses of the standard preparation and two of the
test solution such that the smaller dose is sufficient to produce
a positive response in some of the rats and the larger dose
does not produce a maximum response in all of the rats. As
an initial approximation, doses of 7.5 and 15 Units may be
tried although the dose will depend on the sensitivity of the
animals used, which may vary widely.

Inject subcutaneously into each rat the daily dose allocated
to its group on 4 consecutive days at the same time each day.
On the fIfth day, about 24 hours after the last injection, kill
the rats and remove the seminal vesicles or the prostate glands
from each animal. Remove any extraneous fluid and tissue
from the vesicles or glands and weigh them immediately.
Calculate the result of the assay by standard statistical
methods using the weight of the vesicles or prostate glands
as the response.

pH (2.4.24). 6.0 to 8.0, determined in a 1.0 per cent w/v
solution.

Identification

Tests

Assay. Carry out the biological assay of chorionic
gonadotrophin described below.

Standard preparation. The 3rd International Standard for
Chorionic Gonadotrophin, human, established in 1986,
consisting of a freeze-dried extract of human chorionic
gonadotrophin with human albumin (supplied in ampoules

Chorionic Gonadotrophin Injection contains not less than
80.0 per cent and not more than 125.0 per cent of the stated
potency.

Usual strengths. 500, 1000, 2000, 5000 and 10,000 Units
in each sealed container .

Description. A white or almost white powder.

The contents of the sealed container comply with the
requirements for Powders for Injections stated under
Parenteral Preparations and with the following
requirements.

It causes an increase in the weight of the seminal vesicles or
of the prostate glands of immature male rats when
administered as directed in the Assay.

The estimated potency is not less than 80 per cent and not
more than 125 per cent of the stated potency. The fIducial
limits of error are not less than 64 per cent and not more than
156 per cent ofthe stated potency;'

Chorionic Gonadotrophin intended for use in the
manufacture of pareizieriifpreparaiioni wlihoiifiijiirilier
appropriate procedure for the removal of bacterial
endotoxins complies with the following additional
requirement.

Bacterial endotoxins (2.2.3). Notmore than 15 Endotoxin Units
perml ofa solution prepared in the following manner. Dissolve
a quantity in water BET to obtain a solution containing
500 units of chorionic gonadotrophin per ml' Carry out the

-----test using Maximum ValidOilution ofiliis solutioncalcula:ted--------------------------

from the declared sensitivity of the lysate used in the test.

Chorionic Gonadotrophin intended for use in the
manufacture of parenteral preparations without a further
appropriate sterilisation procedure complies with the
following additional requirements.

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

Abnormal toxicity (2.2.1). Complies with the test for
abnormal toxicity (2.2.1) using a quantity equivalent to 1000
Units dissolved in 0.5 ml of sodium chloride injection and
observing the animals for 48 hours.

Storage. Store protected from light in a tamper-evident
container, which is sealed so as to exclude micro-organisms;
in a refrigerator (20 to 8°).
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containing 650 Units), or another suitable preparation the
potency of which has been determined in relation to the
International Standard.

Dissolve a sufficient quantity corresponding to the daily
doses to be used in sufficient albumin-phosphate buffer
pH 7.2 so that the daily dose is about 0.2 ml. Add a suitable
antimicrobial preservative such as 0.4 per cent w/v ofphenol
or 0.002 per cent w/v of thiomersal. Store the solution at a
temperature of 2° to 8°.

Test preparation. Dissolve a sufficient quantity of the
injection under examination corresponding to the daily doses
to be used in sufficient albumin-phosphate buffer pH 7.2
so that the daily dose is about 0.2 ml. Add a suitable
antimicrobial preservative such as 0.4 per cent w/v ofphenol
or 0.002 per cent w/v of thiomersal. Store the solution at a
temperature of 2° to 8°.

Use immature male rats of the same strain, approximately
21 days old and of approximately equal weight within the
range 25 to 35 g. Assign the rats at random to four equal
groups of at least eight animals. If sets of four littermates are
available, allot one littermate from each set at random to each
group and mark according to the litter.

Choose two doses of the standard preparation and two of the
test solution such that the smaller dose is sufficient to produce
a positive response in some of the rats and the larger dose
does not produce a maximum response in all of the rats. As
an initial approximation, doses of 7.5 and 15 Units may be
tried although the dose will depend on the sensitivity of the
animals used that may vary widely.

Inject subcutaneously into each rat the daily dose allocated
to its group on 4 consecutive days at the same time each day.
On the fifth day, about 24 hours after the last injection, kill
the rats and remove the seminal vesicles or the prostate glands
from each animal. Remove any extraneous fluid and tissue
from the vesicles or glands and weigh them immediately.
Calculate the result of the assay by standard statistical
methods using the weight of the vesicles or prostate glands
as the response.

The estimated potency is not less than 80 per cent and not
more than 125 per cent of the stated potency. The fiducial
limits of error are not less than 64 per cent and not more
than 156 per cent of the stated potency.

Bacterial endotoxins (2.2.3). Not more than 15 Endotoxin Units
perml ofa solution prepared in the following manner. Dissolve
the contents of a sealed container in water BET to obtain a
solution containing 500 units of chorionic gonadotrophin per
ml. Carry out the test using Maximum Valid Dilution of this
solution calculated from the declared sensitivity of the lysate
used in the test.

CHYMOTRYPSIN

Abnormal toxicity (2.2.1). Use a quantity equivalent to
1000 Units dissolved in 0.5 ml of sodium chloride injection
and observing the animals for 48 hours.

Storage. Store protected from light in containers, which are
sealed so as to exclude micro-organisms, at a temperature not
exceeding 20°.

Labelling. The label states (1) the number of Units contained
in the sealed container; (2) the name(s) of any added
substance(s).

Chymotrypsin
Chymotrypsin is a proteolytic enzyme obtained by the
activation of chymotrypsinogen extracted from the pancreas
of beef (Bos taurus L.). It has an activity of not less than 5.0
microkatals per milligram. In solution it has maximal enzymic
activity at about pH 8; the activity is reversibly inhibited at
pH 3, the pH at which it is most stable.

Category. Proteolytic enzyme.

Production

The animals from which chymotrypsin is derived must fulfil
the requirements for the health of animals suitable for human
consumption. Furthermore, the tissues used shall not include
any specified risk material as defined by any relevant
international or, where appropriate, national legislation.

The method of manufacture is validated to demonstrate
that the product, if tested, would comply with the following
test.

Histamine (2.2.7). Not more than 1 flg (calculated as
histamine base) per 5 microkatals of chymotrypsin activity.
Before carrying out the test, heat the solution of the substance

. under examination on a water-bath for 30 minutes.

Description. A white or almost white, crystalline or
amorphous powder.

Identification

Substrate solution. To 24 mg of acetyltyrosine ethyl ester
add 0.2 ml of ethanol (95 per cent), and swirl until solution
is effected. Add 2.0 ml of 0.067 M phosphate buffer
solution pH 7.0 and 1 ml of methyl red mixed solution and
dilute to 10.0 ml with water.

A. A 1.0 per cent w/v 'solution in carbon dioxide-free water
(SolutionA). Dilute 1ml ofsolutionA to 10ml with water. In a
depression in a white spot plate, mix 0.05 ml of this solution
with 0.2 ml of substrate solution; a purple colour develops.
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B. Dilute 0.5 ml of solution A to 5 ml with water. Add 0.1 ml of
a 2 per cent w/v solution of tosylphenylalanylchloromethane
in ethanol (95 per cent). Adjust to pH 7.0 and shake for 2
hours. ill a depression in a white spot plate, mix 0.05 ml of this
solution with 0.2 ml .of the substrate solution; no colour
develops within 3 minutes of mixing.

Tests

Appearance of solution. Solution A is not more opalescent
than Opalescence standard OS2 (2.4.1).

pH (2.4.24). 3.0 to 5.0, determined in solution A.

Light absorption. Dissolve 30 mg in 100.0 ml of 0.001 M
hydrochloric acid. The solution shows an absorption
maximum at 281 om and a minimum at 250 om (2.4.7). The
specific absorbance at the absorption maximum is 18.5 to 22.5
and at the absorption minimum is not more than 8.

Trypsin. Transfer to a depression in a white spot plate 0.05 ml
of tris (hydroxymethyl)aminomethane buffer solution pH 8.1
and 0.1 ml of solution A. Add 0.2 ml of substrate solution. At
the same time and in the same manner, prepare a reference
solution using the substance under examination to which not
more than 1 per cent w/w of trypsin has been added. Start a
timer. No colour appears in the test solution within 3-5
minutes after the addition of the substrate solution. A purple
colour is" producedoin'thecontrolcsolution. "

Substrate solution. To 98.5 mg of tosylarginine methyl
. ester hydrocfiloria~suifiifjleIor assayiilg lrypsin,'ado5 i:iil
of tris(hydroxymethyl)aminomethane buffer solution pH
8.1 and swirl to dissolve. Add 2.5 ml of methyl red mixed
solution and dilute to 25.0 ml with water.

Loss on drying (2.4.19). Not more than 5.0 per cent,
deterJllined on 1.0 gby dryirig aI 60° at a pressure not
exceeding 0.7 kPa for 2 hours.

comparing the rate at which it hydrolyses acetyltyrosine ethyl
ester with the rate at which chymotrypsin RS hydrolyses
the same substrate under the same conditions.

Apparatus

Use a reaction vessel of about 30 ml capacity provided with:

- a device that will maintain a temperature of 25.0 :!:O.1 0;

- a stirring device, for example a magnetic stirrer;

- a lid with holes for the insertion of electrodes, the tip
of a burette, a tube for the admission of nitrogen and
the introduction of reagents.

An automaticot manual titration apparatus may be used. For
the latter the. burette is graduated in 0.005 ml andthe pH meter

IP 2010

is provided with a wide scale and glass- calomel or glass
silver-silver chloride electrodes.

Test solution. Dissolve 25 mg of the substance under
.exarnination-in.250.0.ml.oW.OOLM-kydr.ochlor.ic.acid_· _

Reference solution. A 0.01 per cent w/v solution of
chymotrypsin RS in 0.001 M hydrochloric acid.

Store the solutions at below 5°. Warm 1 ml ofeach solution to
about 25° over 15 minutes and use 50 f.ll of each solution
(corresponding to about 25 nanokatals) for each titration.
Carry out the titration in an atmosphere of nitrogen. Transfer
10.0 ml of 0.01 M calcium chloride solution to the reaction
vessel and, while stirring, add 0.35 ml of 0.2 M
acetyltyrosine ethyl ester solution . When the temperature
is steady at 25.0 ± 0.1° (after about 5 minutes) adjust the pH
to exactly 8.0 with 0.02 M sodium hydroxide. Add 50 f.ll of
the test solution (equivalent to about 5 Ilg of the substance
under examination) and start a timer. Maintain the pH at 8.0
by the addition of 0.02 M sodium hydroxide, noting the
volume added every 30 seconds. Calculate the volume of
0.02 M sodium hydroxide used per second between 30
seconds and 210 seconds. Carry out a titration in the same
manner using the reference solution and calculate the volume
of 0.02 M sodium hydroxide used per second.

Calculate the activity in microkatals per milligram.

Storage; Store protectedfrom light,' in a refrigerator (2°· to 88);

Labelling. The quantity ofchymotrypsin and the total activity
i.iliillcrokataIspercontamer;-f6i-tlie amorpnoiiSSiibstance,
that it is hygroscopic.

Ciclesonide

Mol. Wt. 540.7

Ciclesonide is (11~,16a.)-16,17-[(R)-cyclohexylmethylene]
bis(oxyH I-hydroxy~21-(2-methyl-l-oxopropoxy)pregna-l,4

diene-3,20-dione.
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Tets

Mobile phase B
(per cent v/v)

35

75
75
35

35

IP 2010

Ciclesonide contains not less than 98.0 per cent and not more
than 102.0 per cent of ciclesonide, C32:H4407, calculated on the
anhydrous basis.

Category. Glucocorticoid.

Description. A white to-off white powder.

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

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

Specific optical rotation (2.4.22). +90.0° to +98.0°, determined
in a 0.5 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 50 mg of the substance under
examination in 50 ml of me,thanol.

Reference solution. A 0.001 per cent w/v solution of
ciclesonide RS in methanol.

Chromatographic system
a stainless steel column 25 cm'x 4.6 mm, packed with
octylsilane bonded to porous silica (5 llIIl),

- mobile phase: A. dilute 1 volume of orthophosphoric
acid to 1000 ml with water,

B. acetonitrile,
flow rate. 1.5 ml per minute, .
a linear gradient programme using the conditions given
below,
spectrophotometer set at 240 urn,
injection volume. 20 Ill.
Time Mobile, phase A
(min.) (per cent v/v)

o 65

20 25

40 25

45 65

55 65

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0 and the column efficiency
is' not less than 30000 theoretical plates.

Inject the reference solution and the test solution. Any
individual impurity is not more than 0.5 per cent and the sum
of all the impurities found is not more than 1.0 per cent.

CICLESONIDE INHALATION

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

Sulpbated asb (2.3.18). Not more than 0.1 per cent.

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

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under
examination in 50.0 ml of methanol. Dilute 5 ml of the
resulting solution to 50.0 ml with methanol.

Reference solution. A 0.01 per cent w/v solution of
ciclesonide RS in methanol.

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

octylsilane bonded to porous silica (5 llIIl),
mobile phase: a mixture of 30 volumes of 0.1 per cent
orthophosphoric acid and 70 volumes of
acetonitrile,
flow rate. 1.5 ml per minute,
spectrophotometer set at 245 urn,
injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless relative
standard deviation for replicate injections is not more than 1.0
per cent.

Inject the test solution and the reference solution.

Calculate the content of C32:H4407'

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

Ciclesonide Inhalation
Ciclesonide Inhalation is a suspension of microfine
Ciclesonide in a suitable liquid filled in a suitable pressurized
container. It may contain suitable pharmaceutical aids such
as surfactants, stabilizing agents.

Ciclesonide Inhalation delivers not less than 80.0 per cent
and not more than 120.0 per cent of the stated amount of
ciclesonide, C32H440 7, per inhalation by actuation of the
valve.

Usual strengtbs. 80 Ilg per metered dose; 160 Ilg per
metered dose.

Identification

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

Other tests. Complies with the tests stated under Inhalation
Preparations (pressurised Metered-dose Preparations).

Labelling. The label states the amount of active ingredient
delivered per inhalation.

Mol. Wt. 380.4

o 0

HO~S~ONa
H NH2 HN H CHs

lr~VCHs
o

Test solution. Dissolve 32 mg of the substance· under
examination in 20.0 ml of water.

Tests

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

B. It gives reaction A of sodium (2.3.1).

Identification

CiIastatin Sodium

Cilastatin sodium is sodium (Z)-7-[[(R)-2-arnino-2
carboxyethyl]sulphanyl]-2-[[[(1S)-2,2
dimethylcyclopropy1]carbony1]amino]hept-2-enoate.

Cilastatin Sodium contains not less than 98.0 per cent and
not more than 101.5 per cent of CI6H25N2NaOsS, calculated
on the anhydrous and solvent free basis.

Category. Antibacterial.

Description. A white or light yellow amorphous powder,
h.y~tosc-(jpic.-- -------- ------------

Appearance ofsolution. A 1.0per cent w/v solution in carbon
dioxide free water (Solution A) is clear (2.4.1) and not more
intensely coloured than reference solution YS6 (2.4.1).

pH (2.4.24). 6.5 to 7.5, determined in solution A.

Specific ltptical rotation (2.4.22). + 41.5° to + 44.5°,
determined in 1.0 per cent w/v solution in a mixture of 1
volume of hydrochloric acid and 120 volumes of methanol.

Related substances. Determine by liquid chromatography
(2.4.14).

Follow the procedure described under Assay with suitable
dilution of the reference solution wherever the amount of
active substance is to be determined in any test.

Assay. Carry out the test for Content of active ingredient
delivered per actuation stated under Inhalation Preparations
(pressurised Metered-dose Preparations).

Determine by liquid chromatography (2.4.14).

Solvent mixture. A mixture of equal volumes of water and
acetonitrile.

Test solution. Prepare using the solvent mixture as described
under the test for Content of active ingredient delivered per
actuation stated under Inhalation Preparations (Pressurised
Metered-dose Preparations).

Reference solution (a). A 0.04 per cent w/vsolution of
ciclesonide RS in acetonitrile.

Reference solution (b). Dilute reference solution (a) with
the solvent mixture to obtain a solution containing 32 Ilg of
Ciclesonide per ml.

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

oco/l_s.illl?ebon~~dt()E()~()llssi~ca(~1JDl)'_
mobile phase: a mixture of30 volumes ofa buffer solution
prepared by diluting 1 ml of orthophosphoric acid to
1000 ml with water and 70 volumes of acetonitrile,
flow rate. 3 ml per minute,
spectrophotometer set at 245 nm,

injection volume. 200 Ill.
Inject reference solution (b). The test is not valid unless the

___,cohnDlLefficieDcy3sJ1otJess.,-than_3.5_0D_the-Ore_tic_aLplale-s-cand'-- _
the tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and reference solution (b).

Calculate the content of C32I4l07 in the solution and the
amount of C32I4l07 delivered per actuation of the valve.

Determine the content of active ingredient a second and third
tiIiu:~ by repeating the procedure on the middle ten and on the
last ten successive combined actuations of the valve. For
each of the three determinations the average content of
C32H440 7 delivered per actuation of the valve meets the
requirements.

Storage. Store protected from moisture at a temperature not
exceeding 30°.
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(per cent v/v)
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o
o~ 85
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Reference solution (a). Dilute 2.0 ml of the test solution to
100.0 ml with water. Dilute 5.0 ml of the solution to 100.0 ml
with water.

Reference solution (b). Dilute 5.0 ml the test solution to
100.0 ml with water. Dilute 5.0 ml of this solution to 50.0
ml with water.

Reference solution (c). Dissolve 16 mg of the substance
under examination in dilute hydrogen peroxide solution and
dilute to 10.0 ml with the same solvent. Allow to stand for
30 minutes. Dilute 1 ml of this solution to 100 ml with water.

Reference solution (d). Dissolve 32 mg of mesityl oxide in 100
ml of water. Dilute 1 ml of the solution to 50 ml with water.

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

octadecylsilane bonded to porous silica (5 Iffil),
column temperature. 500

,

mobile phase: A. a mixture of30 volumes of acetonitrile
and 70 volumes of a 0.1 per cent v/v solution of
orthophosphoric acid in water,

B. a 0.1 per cent v/v solution of
orthophosphoric acid in water,
a linear gradient programme using the conditions given
below,
flow rate. 2.0 ml per minute,
spectrophotometer set at 210 nm,
injection volume. 20 Ill.

Time Mobile phase A
(min.) (per cent v/v)

0-30 15 ~ 100

30-46 100

46-56 100 ~ 15

Equilibrate the column with a mixture of 15 per cent v/v of
mobile phase A and 85 per cent vIv of mobile phase B. Inject
separately each solution. Adjust the sepsitivity of the system
so that the height of the principal peak in the chromatogram
obtained with reference solution (b) is at least 15 per cent of
the full scale of the recorder.

Inject reference solution (a) and (c). The test is not valid unless,
the chromatogram obtained with reference solution (c) shows
three principal peaks: the first two peaks (cilastatin impurity I

A) may elute without being completely resolved and the
capacity factor of the third peak (cilastatin) is not less than 10;
in the chromatogram obtained with reference solution (a), the
principal peak has a signal-to-noise ratio is not less than5~0.

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

CILASTATIN SODIUM

(b) (0.5 per cent); the sum of the areas of all secondary peaks
is not more than twice the area of the principal peak in the
chromatogram obtained with reference solution (b) (1.0 per
cent). Ignore any peak with an area less than the area of the
principal peak in the chromatogram obtained with reference
solution (a) and any peak corresponding to the principal peak
in the chromatogram obtained with reference solution (d).

Mesityl oxide, acetone and methanol. Not more than 1.0 per
cent w/w of acetone, 0.5 per cent w/w of methanol and 0.4 per
cent w/w of mesityl oxide.

Determine by gas chromatography (2.4.13).

Internal standard solution. Dissolve 0.5 ml of propanol in
water and dilute to 1000 ml with the same solvent.

Test solution. Dissolve 0.2 g of the substance under
examination in water, add 2.0 ml of the internal standard
solution and dilute to 10.0 ml with water.

Reference solution. Dissolve 2.0 m1 of acetone, 0.5 ml of
methanol and 0.5 ml of mesityl oxide in water and dilute to
1000 ml with the same solvent. To 2.0 ml of this solution add
2.0 ml of the internal standard solution and dilute to 10.0 ml
with water. This solution contains 316 flg ofacetone, 79 flg of
methanol and 86 flg of mesityl oxide per milliliter.

Chromatographic system
a fused-silica column 30 m x 0.53 mm, packed with
macrogol20000 (film thickness 1.0 Iffil),

- temperature:
column 50° from 0 to 2.5 minutes, 50° - 70° from 2.5 to 5
minutes and hold at 70° from 5 to 5.5 minutes,
inlet port at 1600 and detector at 220°,
a flame-ionisation detector,
flow rate. 9 ml per minute using nitrogen as carrier gas.

Inject 1 III of the reference solution and the test solution.
Calculate the contents ofacetone, methanol and mesityl oxide.

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

Water (2.3.43). Not more than 2.0 per cent, determined on
0.5 g.

Cilastatin Sodium intended for use in the manufacture of
parenteral preparations without a further appropriate
procedure for the removal of bacterial endotoxins complies
with the following additional requirement.

Bacterial endotoxins (2.2.3): Not more than 0.17
Endotoxin Units per mg of cilastatin sodium.

Assay. Dissolve 0.3 gin 30 m1 of methanol and add 5 ml of
water. Add 0.1 M hydrochloric acid to a pH of about 3.0.
Titrate with 0.1 M sodium hydroxide, determining the end
point potentiometrically (2.4.25). Three jumps of potential are
observed, titrate to the third equivalence point.

1085



CIMETIDINE IP2010

1 ml of 0.1 M sodium hydroxide is equivalent to 0.01902 g
of CI6H25N2NaOsS.

Storage. Store protected from moisture, at a temperature
, nQ.Le.xke.e,ding_8~.,Itthe_substance.issterile,.store,in,a sterile,

airtight, tamper-proof container .

. Labelling. The label states, where applicable, that the
substance is free from bacterial, endotoxins.

Cimetidine

D. Dissolve about 1 mg in a mixture of 1 rn1 of ethanol and
5 rn1 of a fresWy prepared 2 per cent w/v solution of citric
acid in acetic anhydride. Heat in a water-bath for 10 to 15
minutes; a reddish violet colour is produced.

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase (a). A mixture of 65 volumes of ethyl acetate,
20 volumes of methanol and 15 volumes of strong ammonia
solution.

Test solution (a). Dissolve 0.5 g of the substance under
exarninationin sufficient methanol to produce 10 ml.

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml with
methanol.

Mobile phase (b). A mixture of 84 volumes of ethyl acetate,
8 volumes of methanol and 8 volumes of strong ammonia
solution.

ClOHI~6S, Mol Wt. 252.3

Cimetidine is 2-cyano-l-methyl-3-[2-(5-methylimidazol
4-ylmethylthio)ethyl]guanidine.

Cimetidine contains not less than 98.5 per cent and not more
than 101.5 per cent of ClOHI6N6S, calculated on the dried
basis.

Category. Antiulcer.

Dose. Orally, 400 mg twice daily (with breakfast and at night)
or800mg-as'a'single'daily'dose-atnight;'byintramuscularor
slow intravenous injection, 200 lllg t'J"t'J1)' 4 to 6 hOllfs. The
oral or parenteral dose should not exceed 2.4 g daily.

Description. A white or almost white powder.

Identification

Reference solution (a). Dilute 1 ml of solution (a) to 100 ml
with methanol and dilute 20 ml of this solution to 100 ml with
methanol.

Reference solution (b). Dilute 5 ml of reference solution
(a) to 10 rn1 with methanol.

Reference solution (c). Dilute,S ml of reference solution
JbLtQ}flJnl.witb metllaRQL .

Reference solution (d). Dissolve 10 mg of cimetidine RS in
2 rn1 of methanol.

Apply separately to two plates 4 ~ of each solution. Allow
the fIrst plate to stand for 15 minutes in the tank saturated
with vapour from mobile phase (a). Develop the second plate

Test A may be omitted if tests B, C and D are carried out. using mobile phase (b). After development, dry the plates in a
Tests B, C and D may be omitted if test A is carried out. current of air, expose to iodine vapour until maximum contrast

------------...:------,-,"=.,....,..,.--,-,--,-,~~,......"..,......"..,......"..-,oftlre-spnts-ha:s-he-en-obtairred-and-examine-in-mtravroletligh,rt----
A. Determine by infrared absorption spectrophotometry at 254 DID. The following limits apply to both methods. Any
(2.4.6), using a potassium bromide dispersion obtained from secondary spot in the chromatogram obtained with test
the solid state without prior solvent treatment. Compare the solution (a) is not more intense than' the spot in the
spectrum with that obtained with cimetidine RS or with the chromatogram obtained with reference solution (a) and not
reference spectrum of cimetidine. No shoulder or peak more than two such spots are more intense than the spot in
should be discernible at 1190 cm'I. • the chromatogram obtained with reference solution (b). The

B. When examined in the range 210 DID to 360 DID, a 0.0008 test is not valid unless the chromatogram obtained with
per cent wlV solution in 1 Msalphuricnicid' ShoWsah reference solution (c) shows a clearly visible spot ,..
absorption maximum at about 218 DID and a minimum at about Heavy metals (2.3.13). 1.0 g complies with the limit test for
260 DID (2.4.7). heavy metals, Method B (20 ppm).
C. In the test for Related substances, the principal spot in
the chromatogram obtained with test solution (b) corresponds Sulphated ash (2.3.18). Not more than 0.2 per cent.

to that in the chromatogram obtained with reference solution Loss ondrying (2.4.19). Not more than 0.5 per cent, determined
(d). on 1.0 g by drying in an oven at 105°.
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Assay. Weigh accurately about0.25 g and dissolve in 75 ml
of anhydrous glacial acetic acid. Titrate with 0.1 M
perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02523 g of
C IOH I6N6S.

Storage. Store protected from light.

Cimetidine Tablets

Mobile phase (a). A mixture of 65 volumes of ethyl acetate,
20 volumes ofmethanol and 15 volumes ofstrong ammonia
solution.

Mobile phase (b). A mixture of 84 volumes of ethyl acetate,
8 volumes of methanol and 8 volumes of strong ammonia
solution.

Test solution (a). Add 20 ml ofmethanol to a quantity of the
powdered tablets containing 1 g of Cimetidine, mix with the
aid ofultrasound for 2 minutes, shake for 3 minutes and filter
using a suitable 0.2 J.lm filter.

Reference solution (a). Dilute 1.0 ml of test solution (b) to
20.0 ml with methanol.Usual strengths. 200 mg; 400 mg; 800 mg.

Cimetidine Tablets contain not less than 95.0 per cent and Test solution (b). Dilute 1 ml of test solution (a) to 10 ml
with methanol.not more than 105.0 per cent of the stated amount of

cimetidine', C IOH I6N6S.

Identification

A. Shake a quantity of the powdered tablets containing 0.1 g
of Cimetidine with 10 ml of methanol, filter, evaporate the
filtrate to dryness using gentle heat and dry the residue at 60°
at a pressure not exceeding 0.7 kPa. The residue complies
with the following test.

Determine by infrared absorption spectrophotometry
(2.4.6). Compare the spectrum with that obtained with
cimetidine RS or with the refer~nce spectrum of cimetidine.

B. In the test for Related substances, the principal spot in
the chromatogram obtained with test solution (b) corresponds
to that in the chromatogram obtained with reference solution
(d).

Tests

Dissolution (2.5.2).

Apparatus No.2,

Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 100 rpm and 15 minutes.

Withdraw a suitable volume ofthe medium and filter through
a membrane filter. Measure the absorbance (2.4.7) of the
filtrate, suitably diluted ifnecessary with dissolution medium
at 218 om. Calculate the content of cimetidine, C IOHI6N6S
in the medium from the absorbance obtained from a
solution of known concentration of cimetidiene RS in the

. same medium.

D. Not less than 80 per cent of the stated amount of
C IOH I6N6S.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Reference solution (b). Dilute 1.0 ml oftest solution (a) to
100.0 ml with methanol. Dilute 20 ml of this solution to
100.0 ml with methanol.

Reference solution (c). Dilute 5 ml ofreference solution (b) to
10 ml with methanol.

Reference solution (d). Dissolve 10 mg of cimetidine RS in
2 ml of methanol.

Apply separately to two plates 4 J.ll of each solution. Allow
the first plate to stand for 15 minutes in the tank saturated
with vapour from mobile phase (a). Develop the second plate
using mobile phase (b). After development:, dry the plates in a
current ofair, expose to iodine vapour until maximum contrast
of the spots has been obtained and examine in ultraviolet light
at 254 om. The following limits apply to both methods. Any
secondary spot in the chromatogram obtained with test
solution (a) is not more intense than the spot in the
chromatogram obtained with reference solution (a) and not
more than two such spots are more intense than the spot in
the chromatogram obtained with reference solution (b). The
test is not valid unless the chromatogram obtained with
reference solution (c) shows a clearly visible spot.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity ofthe powder containing about 0.25 g ofCimetidine
and stir with 20 ml of warm methanol. Filter and repeat the
extraction with three quantities, each of 20 ml, of warm
methanol. Evaporate the combined filtrate and washings to
dryness and dissolve the residue in 75 ml of anhydrous
glacial acetic acid. Titrate with' 0.1 M perchloric acid,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02523 g of
C IOH I6N6S.
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Cinnarizine Related substances. Determine by liquid chromatography
(2.4.14).

----------..-- ..-...-.-.- ..--.----.--. - -_.- .-- -- ----------H-- -------.-.-.

rN~N-J ~ U

Test solution. Dissolve 25 mg of the substance under
examination in 10.0ml of the methanol.

Reference solution (a). Dissolve 12.5 mg of cinnarizine RS
and 15.0 mg offlunarizine dihydrochloride RS in 100.0 ml of
the methanol. Dilute 1.0 ml of this solution to 20.0 ml with the
same solvent.

Reference solution (b). Dilute 1.0 ml of the test solution to
100.0 ml with methanol. Dilute 5.0 ml ofthis solution to 20.0 ml
with the same solvent.

90

Mobile phaSe B
(per cent v/v)

20~25

Chromatographic system
- a stainless steel column 10 cm x 4 mm packed with

base-deactivated octadecylsilane bonded to porous
silica (3 1Jlll),

- mobile phase: A. 1per cent w/v solution ofammonium
acetate,

B. 0.2 per cent v/v solution of glacial
acetic acid in acetonitrile,

- a linear gradient programme using the conditions given
below,

- flow rate.1.5 ml per minute,
- spectrophotometer set at 230 nm,

injection volume. 10 J1l.
Tinle Mobile phase A

(min.) (per cent v/v)

Mol. Wt. 368.5

Appearance of solution. A 2.5 per cent w/v solution in
dichloromethane is clear (2.4.1) and not more intensely
coloured than referencesoltition BYS6-(2.4.1).

Acidity or Alkalinity. Suspend 0.5 gin 15 ml of water. Boil for
2 minutes, cool and filter. Dilute the filtrate to 20 ml with carbon
dioxide-free water. To 10 ml add 0.1 ml of phenolphthalein
solution and 0.25 ml of 0.01 M sodium hydroxide; the solution
is pink. To 10 ml add 0.1 ml ofmethyl red solution and 0.25 ml
of 0.01 M hydrochloric acid; the solution is red.

Tests

Identification

Cinnarizine is (E)-I-(diphenylmethyl)-4-(3-phenylprop-2
enyl)piperazine.

Cinnarizine contains not less than 99.0 per cent and not more
than 101.0 per cent ofC26H2SN2, calculated on the dried basis.

Category. Antihistaminic.

Dose. 25 to 50 mg, thrice daily.

Description. A white or almost white powder.

A. Determine by infrared absorption spectrophotometry
(2.4.6). Compare the spectrum with thai obtaIned with
cinnarizine RS.

Test A may be omitted if tests Band C are carried out.
Tests Band C be omitted test A is carried out.

Inject reference solution (a). The test is not valid unless the
B. In the test for Related substances the principal spot in the resolution between the peaks due to cinnarizine and flunarizine
chromatogram obtained with test solution (b) corresponds to is not less than 5.0.

that in the chromatogram obtained with reference solution (a). Inject the test solution and reference solution (b). In the

C. Dissolve 0.2 g of anhydrous citric acid in 10 ml of acetic chromatogram obtained with the test solution the area of any
-----=im=h=-"y-d;-crl7'·d;-ce7in=-=a=w""a=te=r_7b=ac:-::th<..,.a=tc::8-=0-=-0 =ai1=d-=-m=-=ain;-C·=tam7

.• =--C-;th~e~te~m""'-·""'pe""'r"':'a""'tur=e=· -s::::e:-::c-:::Con=dary peilk is not more than the area ofHle prmclpalpea:K"""""---
of the water-bath at 800 for 10 minutes. Add about 20 mg ofthe in the chromatogram obtained with reference solution (b) (0.25
substance under examination; a purple colour is produced. per cent), the sum of area of all the secondary peaks is not

more than twice the area of the principal peak in the
chromatogram obtained with reference solution (b) (0.5 per
cent). Ignore any peak with an area less than 0.2 times the area
of the principal peak in the chromatogram obtained with
reference solution (b) (0.05 per cent).

Heavy metals (2.3.13). Dissolve 1.0 g in a mixture of 85 volumes
of acetone and 15 volumes of water and add dilute
hydrochloric acid until dissolution is complete. Dilute to
20 ml with the same mixture of acetone and water. 12 ml of the
resulting solution complies with the limit test for heavy metals,
Method D (20 ppm). Prepare the standard using 10 mlof lead
standard solution (1 ppm Pb) obtained by diluting lead
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standard solution (100 ppm Pb) with the mixture of acetone
and water.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent,
deterrrrined on 1.0 g by drying in an oven at 60° at a pressure
not exceeding 0.7 kPa for 4 hours.

Assay. Weigh accurately about 0.15 g and dissolve in a
mixture of 70 volumes of 2-butanone and 10 volumes of
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric
acid, using a-naphtholbenzein solution as indicator. Carry
out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.01843 g of
C26H2sN2.

Cinnarizine Tablets
Cinnarizine Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
cinnarizine, C26H2sN2.

Usual strength. 25 mg.

Identification

A. Extract a quantity of the powdered tablets containing 0.1
gof Cinnarizine with 20 ml of dichloromethane, fJ.lter and
evaporate the fJ.ltrate to dryness. The residue complies with
the following test.

Determine by infrared absorption spectrophotometry
(2.4.6). Compare the spectrum with that obtained with
cinnarizine RS.

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

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Shake a suitable quantity of the powdered
tablets containing 25 mg of Cinnarizine with methanol, dilute
to 10 ml with the same solvent and fJ.lter.

Reference solution (a). Dissolve 12.5 mg of cinnarizine RS
and 15 mg of flunarizine dihydrochloride RS in methanol
and dilute to 100 ml with the same solvent. Dilute 1 ml of this
solution to 20 ml with methanol.

Reference solution (b). Dilute 1 ml of the test solution to 100
ml with methanol. Dilute 5 ml of this solution to 20 ml with
methanol.

CINNARIZINE TABLETS

Chromatographic system
- a stainless steel column 10 cm x 4 mm, packed with

base-deactivated octadecylsilane bonded to porous
silica (3/ffil),

- mobile phase: A. a 1.0 per cent wIv solution of
ammonium acetate,

B. a 0.2 per cent v/v solution of glacial
acetic acid in acetonitrile,

- flow rate. 1.5 ml per minute,
- a linear gradient programme using the conditions given

below,
- spectrophotometer set at 230 urn,
- injection volume. 10 fll.

Time Mobile Mobile Comment
phase A phase B

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

o- 20 75 -.710 25 -.7 90 linear gradient

20 - 25 10 90 isocratic elution

25 - 30 75 25 switch to initial
eluent
composition

30 =0 75 25 restart gradient

Equilibrate the column for at least 30 minutes at the initial
eluent composition.

Inject reference solution (b). Adjust the sensitivity of the
system so that the height of the principal peak in the
chromatogram obtained is at least 50 per cent of the full scale
of the recorder. Ifnecessary, adjust the concentration of glacial
acetic acid in mobile phase B to obtain a horizontal base-line
in the chromatogram.

Inject reference solution (a). When the chromatogram is
recorded in the prescribed conditions, the retention times
are: cinnarizine about 11 min and flunarizine about 11.5 min.
The test is not valid unless the resolution between the peaks
corresponding to cinnarizine and flunarizine is at least 5.0.
If necessary, adjust the time programme for the gradient
elution.

Inject the blank, the test solution and reference solution (b).
hi the chromatogram obtained with the test solution: the area
of any peak, other than the principal peak, is not greater than
the area of the principal peak in the chromatogram obtained
with reference solution (b) (0.25 per cent); the sum of the
areasofthe peaks, other than the principal peak, is not greater
than twice the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.5 per cent). Ignore
any peak due to the blank and any peak with an area less than
0.2 times the area of the principal peak in the chromatogram
obtained with reference solution (b).

Other tests. Comply with the tests stated under tablets.
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Heavy metals (2.3.13). 1.0 g complies with the limit test
for heavy metals, Method B (20 ppm).

Chlorides (2.3.12). To 2.0 g add 30 ml of water, shake for
5 minutes and filterthrough a cWoride~free filterpaper.15 m1
of the filtrate complies with the limit test for chlorides
(250 ppm).

Sulphates (2.3.17). Dissolve 0.75 gin5.0mlof2 M acetic acid
and 20.0 ml of water. 10 ml of the resulting solution complies
with the limit test for sulphates (400 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Appearance of solution. A 2.5 per cent w/v solution in 0.1
M hydrochloric acid is clear (2.4.1).

Related substances. Carry out the method described in the
Assay and calculate the percentage of each impurity from
the chromatogram obtained with the test solution. The content
of ciprofloxacin ethylenediamine analog or of any other
individual impurity peak found is not more than 0.2 per cent
and the sum of all the impurity peaks is not more than 0.5
per cent.

Fluoroquinolonic acid. Determine by thin-layer
chromatography (2.4.17), coating the plate with silica gel
GF254.

Mobile phase. A mixture of 40 volumes of dichloromethane,
40 volumes of methanol, 20 volumes of strong ammonia
solution and 10 volumes of acetonitrile.

Test solution. Dissolve 0.1 g of the substance under
examination in 10 ml of 0.1 M acetic acid.

Apply to the plate, as l-cm bands, 5 ~ ofeach solution. Place
the plate in an atmosphere of ammonia for about 15 minutes
and transfer it to an unsaturated chamber containing the
mobile phase. Allow the mobile phase to rise 12 cm. Dry the
plate in air for 15 minutes and examine in ultraviolet light at
254 nm and at 365 nm. The principal band in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with the reference solution.

Tests

Mol. Wt. 331.4

HNl Y
~NXXf?"NI I

F ~ eOOH

a

Ciprofloxacin

Assay. Determine by liquid chromatography (2.4.14) as given
under the test for Related substances using the following
solutions.

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

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

MolJilephase. A mixfufeof40 voillriiesof diChloromeihane,
40 volumes of methanol, 20 volumes of strong ammonia
solution and 10 volumes of acetonitrile.

Test solution. Dissolve 0.1 g of the substance under
examination in 10 ml of6 M ammonia.

Reference solution. A 1 per cent w/v solution of ciprofloxacin
RS in 6 M ammonia.

... -Test·solution. Weigh and powder 20 tablets. Shake a quantity
of the powdered tablets containing about 25 mg ofCinnarazine
with methanol, dilute to 50.0 ml with the same solvent and
filter. Dilute 5.0 ml of this solution to 50.0 ml with methanol.

Reference solution. A 0.005 per cent w/v solution ofcinnarzine
RS in methanol.

CalcUlate the content of CZ6Hz8Nz in the tablets.

Storage. Store protected from light.

Ciprofloxacin is l-cyclopropyl-6-fluoro-l,4-dihydro-4
oxo-7-(piperazin-l-yl)quinoline-3-carboxylic acid.

Ciprofloxacin contains not Jess than 98.0 perc.ent and not
more than 102.0 per cent of C17H18FN303, calculated on the Reference solution. Weigh 10 mg of fluoroquinolonic acid
dried basis; RS,add O.lml of6 Mammoniaand dilute to 100;Oml with

Category. Antibacterial. water. Dilute 2.0 ml of this solution to 10.0 ml with water.

Dose. Orally, 250 to 750 mg twice daily; by intravenous Apply to the plate 5 ~ of each solution. Place the plate in an.
atmosphere of ammonia for about 15 minutes. Remove the

infusion, 100 mg to 200 mg twice daily.
plate and place it in a chamber containing the mobile phase.

Description. A white to pale yellow, crystalline powder. After development, dry the plate in air for 15 minutes and

_____Identification ....,..- ....,..- ~e~x~amm..,.,.-·~e-,in-ul~tr~a;-v~io~le~t~li...::· g:...h...t.,-at 254 nm. Any secondary spot
in the chromatogram obt~ined wiTh tIie test soluti7b=-n---
corresponding to the spot offluoroquinolonic acid is not more
intense than the spot in the chromatogram obtained with the
reference solution.
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Loss on drying (2.4.19). Not more than 1.0 per cent, determined
on 1.0 g by drying in an oven at 120° for 6 hours at a pressure
not exceeding 0.7 kPa.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately about 25 mg, add 0.2 ml of
a solution contairiing 7 per cent v/v of phosphoric acid and
add sufficient of the mobile phase to produce 50.0 ml.

Reference solution (a).Prepare in the same manner as the test
solution using an accurately weighed quantity of
ciprojloxacin RS in place of the substance under examination.

Reference solution (b). A 0.05 per cent w/v solution of
ciprofloxacin ethylenediamine analog RS in reference
solution (a).

Chromatographic system
- a stainless steel column 25 cm X 4 rom, packed with

octadecylsilane bonded to porous silica (5 fllIl),
- mobile phase: a mixture of 87 volumes of 0.025 M

phosphoric acid, previously adjusted with
triethylamine to a pH of 3.0 ± 0.1, and 13 volumes of
acetonitrile,
flow rate. 1.5 ml per minute,

- column temperaure. 30° ± 10,

- spectrophotometer set at 278 om,
- injection volume. 10 Ill.

Inject reference solution (b) and record the chromatogram
adjusting the sensitivity and flow rate suitably so that the
retention time for ciprofloxacin is between 6.4 and 10.8
minutes, the relative retention times are about 0.7 for
ciprofloxacin ethylenediamine analog and 1.0 for
ciprofloxacin and the resolution between ciprofloxacin
ethylenediamine analog peak and ciprofloxacin peak is not
less than 6.

Inject reference solution (3.). The column efficiency,
determined from ciprofloxacin peak, is not less than 2500
theoretical plates, the tailing factor for the ciprofloxacin peak
is not more than 2.0 and the relative standard deviation for
replicate injections is not more .than 1.5 per cent.

Inject alternately the test solution and reference solution (a).

Calculate the content of C17HlSFN303'

Storage. Store protected from light.

Ciprofloxacin Injection
Ciprofloxacin Injection is a sterile solution of Ciprofloxacin
in 5 per cent Dextrose Injection or. in Sodium Chloride
Injection prepared with the aid of Lactic Acid.

Ciprofloxacin Injection contains not less than 90.0 per cent
aI).d not more than 110.0 per cent of the stated amount of
ciprofloxacin, C17H1SFN303'

CIPROFLOXACIN INJECTION

Usual strength. 2 mg per ml.

Identification

Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G. Place the plate in an atmosphere
of ammonia for about 15 minutes and transfer it to an
unsaturated chamber.

Mobile phase. A mixture of 40 volumes of dichloromethane,
40 volumes of methanol, 20 volumes of strong ammonia
solution and 10 volumes of acetonitrile.

Test solution. Dilute sufficient of the injection with water to
'obtain a solution containing the equivalent of 0.05 per cent
w/v of Ciprofloxacin.

Reference solution. A 0.05 per cent w/v solution of
ciprojloxacin RS in 6 M ammonia.

Apply to the plate, as 1-cm bands, 5 III ofeach solution. Place
the plate in an atmosphere of ammonia for about 15 minutes
and transfer it to an unsaturated chamber containing the
mobile phase. Allow the mobile phase to rise 12 cm. Dry the
plate in air for 15 minutes and examine in ultraviolet light at
254 om and at 365 nm. The principal band in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 3.5 to 4.6.

Ciprofloxacin ethylenediamine analog. Not more than
0.5 per cent, determined by the method described in theAssay.
Calculate the percentage of ciprofloxacin ethylenediamine
analog from the chromatogram obtained with the test solution
from the following expression.

Per cent of the analog =100[0.7 X ra /(0.7 x ra + rc)], where
0.7 is the response factor for ciprofloxacin ethylenediamine
analog relative to that of eiprofloxacin, ra and rc are the
responses of ciprofloxacin ethylenediamine analog peak and
the ciprofloxacin peak respectively.

Lactic acid. 0.288 mg to 0.352 mg for each mg of
Ciprofloxacin stated on the label.

Determine by liquid chromatography (2.4.14).

Test solution. The substance under examination.

Reference solution. A 0.08 per cent w/v solution of sodium
lactate RS in water.

Chromatographic system
- a stainless steel column 30 cm X 7.8 rom, packed with a

strong cation-exchange resin consisting of sulphonated
cross-linked styrene-divinylbenzene copolymer in the
hydrogen form (7 to 11 fllIl),
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solution (a) so as to obtain a solution containing 0.025 per
cent w/v of the reference substance.

Chromatographic system
a stainless steel column 25 cm x 4 mm, packed with
octadecylsilane bonded to porous silica (5 f.Ull),

- mobile phase: a mixture of 87 volumes of 0.025 M
phosphoric acid, previously adjusted with triethyl
amine to a pH of 3.0 ± 0.1, and 13 volumes of
acetonitrile,
flow rate. 1.5 ml per minute,

- column temperaure. 30° ± 10,

- spectrophotometer set at 278 nm,
- injection volume. 10 Ill.

Inject reference solution (b) and record the chromatogram
adjusting the sensitivity and flow rate suitably so that the
retention time for ciprofloxacin is between 6.4 and 10.8 minutes,
the relative retention times are about 0.7 for ciprofloxacin
ethylenediamine analog and 1.0 for ciprofloxacin and the
resolution between ciprofloxacinethylenediamine analog
peak and ciprofloxacin peak is not less than 6.

Inject reference solution (a). The column efficiency, determined
from ciprofloxacin peak, is not less than 2500 theoretical plates,
the tailing factor for the ciprofloxacin peak is not more than 2.0
and the relative standard deviation for replicate injections is
not more than 1.5 per cent.

Inject alternately the test solution and reference solution (a).

Calkyla.1e the_ contentQf C17H1sEbhQ3jnthe injection.

Storage. Store protl'lcted. fro.1111igllt. at. a temperature. not
exceeding 30°. The contents should not be allowed to freeze.

Labelling. The label states whether Dextrose or Sodium
Chloride has been used for preparing the injection.

- mobile phase: a mixture of 85 volumes of 0.0025 M
sulphuric acid and 15 volumes of acetonitrile,

- column temperature. 40° ± 10,

- flow rate. 0.6 ml per minute,
- spectrophotometer set at 208 nm,
- injection volume. 20 Ill. .

Inject the reference solution and record the chromatograms
adjusting the sensitivity and flow rate suitably so that the
tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject alternately the test solution and reference solution,
record the chromatograms and measure the peak responses,
for the major peaks. Calculate the content oflactic acid, C3~03,
in the substance under examination.

NOTE - After each analysis, the column should be rinsed
with a mixture of85 volumes of0.005 M sulphuric acid and
15 volumes ofacetonitrile to elute the ciprojloxacin from the
column. The column may be regenerated with 0.005 M
slilphuric acid and may be reused or stored.

Dextrose (ifpresent). 4.75 per cent to 5.25 per cent w/v of
CJI1Z06,HzO, determined by the following method. To 50.0 ml
add 0.2 ml of 6 M ammonia and dilute to 100.0 ml. Mix well
and determine the optical rotation at 25° in a 2-dm tube
(2.4.22). The observed rotation in degrees multiplied by
2.085 represents the percentage of dextrose monohydrate,
C6H1Z06,HzO, in the preparation under examination.

Sodium chloride (if present). 0.855 per cent to 0.945 per
cent w!vofNiCl; det~i1iiliied by tliefollowmg method: To
10.0 mladd150mlofwater and titrate withO.1M silver
nitrate using potassium chromate solution as indicator.

1 ml of 0.1 M silver nitrate is equivalent to 0.005844 g of NaCl.

Bacterial endotoxins (2.2.3). Not more than 0.25 Endotoxin
Unit per mg of ciprofloxacin.

Sterility (2.2.11). Complies with the test for sterility, using
----Method-A-.------ --------'Ciprof1oxaci!l-H~drochJodde:----------------------

Particnlate contamination (2.5.9). Complies with the limit C17H1SFN303,HCI,HzO Mol. Wt. 385.8

test for particulate contamination. Ciprofloxacin Hydrochloride is 1-cyc1opropyl-6-fluoro-1,

Other tests. Complies with the tests stated under Parenteral 4- dihydro-4-oxo-7-Cl-piperazinyl)-3-quinolinecarboxylic
Preparations (Injections). acid hydrochloride monohydrate.

Assay. Deteremine by liquid chromatography (2.4.14). Ciprofloxacin Hydrochloride contains not less than 98.0 per
cent and not more than 102.0 per cent of C17H1SFN303,HCI,

Test solution. Dilute a volume of the injection containing calculated on the anhydrous basis: .
25 mg of Ciprofloxacin to 100.0 ml with the mobile phase
and mix. Category. Antibacterial.

Reference solution (a). A 0.03 per cent w/v solution of Dose. The equivalent of 250 to 750 mg ofciprofloxacin twice
ciprojloxacin hydrochloride RS in the mobile phase. daily (116 mg of ciprofloxacin hydrochloride is

Reference solution (b). Dissolve a sufficient quantity of approximately equivalent to 100 mg of ciprofloxacin).

ciprojloxacin ethylenediamine analog RS in reference Description. A pale yellow, crystalline powder.
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Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ciprofloxacin
hydrochloride RS.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G. Place the plate in an atmosphere of
ammonia for about 15 minutes and transfer it to an unsaturated
chamber.

Mobile phase. A mixture of 40 volumes of dichloromethane,
40 volumes of methanol, 20 volumes of strong ammonia
solution and 10 volumes of acetonitrile.

Test solution. Dissolve 0.1 g of the substance under
examination in 10 ml of water.

Reference solution. A 1 per cent wlv solution of ciprofloxacin
hydrochloride RS in water.

Apply to the plate, as 1-cm bands, 5 fll of each solution. Place
the plate in an atmosphere of ammonia for about 15 minutes
and transfer it to an unsaturated chamber containing the
mobile phase. Allow the mobile phase to rise 12 cm. Dry the
plate in air for 15 minutes and examine in ultraviolet light at
254 nm and at 365 nm. The principal band in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with the reference solution.

C. Gives the reactions of chlorides (2.3.1).

Tests

pH (2.4.24). 3.0 to 4.5, determined in a 2.5 per cent wlv solution.

Related substances. Carry out the method described in the
Assay and calculate the percentage of each impurity peak in
the chromatogram obtained with the test solution. The content
of ciprofloxacin ethylenediamine analog or of any other
individual impurity peak found is not more than 0.2 per cent
and the sum of all the impurity peaks is not more than 0.5 per
cent.

Fluoroquinolonic acid. Determine by thin-layer
chromatography (2.4.17), coating the plate with silica gel
GF254.

Mobile phase. A mixture of 40 volumes of dichloromethane,
40 volumes of methanol, 20 volumes of strong ammonia
solution and 10 volumes of acetonitrile.

Test solution. Dissolve 0.1 g of the substance under
examination in 10 ml of water.

Reference solution. Weigh 10 mg of fluoroquinolonic acid
RS, add 0.1 ml of 6 M ammonia and dilute to 100.0 ml with
water. Dilute 2.0 ml of this solution to 10.0 ml with water.

Apply to the plate 5 fll of each solution. Place the plate in an
atmosphere of ammonia for about 15 minutes. Remove the

CIPROFLOXACIN HYDROCHLORIDE

plate and place it in a chamber containing the mobile phase.
After development, dry the plate in air for 15 minutes and
examine in ultraviolet light at 254 om. Any secondary spot
in the chromatogram obtained with the test solution
corresponding to the spot offluoroquinolonic acid is not more
intense than the spot in the chromatogram obtained with the
reference solution.

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

Sulphates (2.3.17). 0.375 g complies with the limit test
for sulphates (400 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.4.19). 4.7 to 6.7 per cent, determined on 0.2 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately about 50 mg of the substance
under examination and dissolve in 100.0 ml of water.

Reference solution (a). A 0.05 per cent wlv solution of
ciprofloxacin hydrochloride RS in water.

Reference solution (b). A 0.05 per cent wlv solution of
ciprofloxacin ethylenediamine analog RS in reference
solution (a).

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with

octadecylsilane bonded to porous silica (5 1J1Il),
- mobile phase: a mixture of 87 volumes of 0.025 M

phosphoric acid, previously adjusted with
triethylamine to a pH of 3.0 ± 0.1, and 13 volumes of
acetonitrile,

- flow rate. 1.5 ml per minute,
column temperature. 300 ± 10

,

spectrophotometer set at 278 nm,
- injection volume. 10 fll.

Inject reference solution (b) and record the chromatogram
adjusting the sensitivity and flow rate suitably so that the
retention time for ciprofloxacin is between 6.4 and 10.8 minutes,
the relative retention times are about 0.7 for ciprofloxacin
ethylenediamine analog and 1.0 for ciprofloxacin and the
resolution between ciprofloxacin ethylenediamine analog peak
and ciprofloxacin peak is not less than 6.

Inject reference solution (a). The column efficiency, determined
from ciprofloxacin peak, is not less than 2500 theoretical plates,
the tailing factor for the ciprofloxacin peak is not more than 2.0
and the relative standard deviation for replicate injections is
not more than 1.5 per cent.

Inject alternately the test solution and reference solution (a).

Calculate the content of C17HlSFN303,HCl.

Storage. Store protected from light.
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Ciprofloxacin Eye Drops
Ciprofloxacin Eye Drops are a sterile solution of
Ciprofloxacin Hydrochloride in Purified water.

Ciprofloxacin Eye Drops contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
ciprofloxacin, C17HlSFN303'

Usual strength. 0.3 per cent w/v.

Identification

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

B. Give reaction A of chlorides (2.3.1).

Tests

pH (2.4.24). 3.5 to ~.5.

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Transfer an accurately measured volume of
Eye drops containing 6 mg of ciprofloxacin, to a 50-rnl
volumetric flask, dilute with water to volume, and mix.

Beferep,c? ~ollltion (a). A 0.014 per cent w/v solution of
ciprofloxacin hydrochloride RS in water.

Reference solution (b). A 0.001 per cenLwlv:solution of
ciprofloxacin ethylenediamine analog RS in reference
soliitiijii (a).

Chromatographic system
a stainless steel column 25 cm x 4.6 mm packed with
octadecylsilane bonded to porous silica (5 /lID),

- column temperature. 30°,
- mobile phase: a mixture of 75 volumes of 0.005 M

---__~~tetrab.utJ7JaWmQl1illm,p_b-Q~p1La1g,adjusted to pH 2.0 with
orthophosphoric acid and 25 volumes of methanol,
flow rate. 1.5 rnl per minute,

- spectrophotometer set at 280 nm,
- injection volume. 20 ,n.

Inject reference solution (b). The relative retention time are
about 0.8 for the ciprofloxacin ethylenediamine analog and
1.0 for ciprofloxacin and the resolution between the
ciprofloxacin ethylenediamine analog peak and the
ciprofloxacin peak is not less than 1.5.

Inject reference solution (a). The test is not valid unless the
column efficiency is not less than 500 theoretical plates,
the tailing factor not more than 2.0, and the relative standard
deviation for replicate injections is not more than 2 per cent.

Inject alternatively the test solution and reference solution (a).

IP 2010

Calculate the content of C17HlSFN303 in· the eye drops.

Storage. Store protected from light.

Ciprofloxacin Tablets

Ciprofloxacin Hydrochloride Tablets

Ciprofloxacin Tablets contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
ciprofloxacin, C17HlSFN303'

Usual strengths. The equivalent of 250 mg; 500 mg; 750
mg of ciprofloxacin.

Identification

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

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G. Place the plate in an atmosphere of
ammonia for about 15 minutes and transfer it to an
unsaturated chamber.

Mobile phase. A mixture of 40 volumes of dichloromethane,
40 volumes of methanol, 20 volumes of strong ammonia
solution and 10 volumes of acetonitrile.

test solution. Shltke-a quantIty ofihepowderedfa.blets
containing about 0.15 g of ciprofloxacin with 75 rnl of water
f0r'20jj:fu1Utes~dilUfeto"TOO:Orrrr witlfwaurr;-mix,centrifuge
and use the clear supernatant liquid.

Reference solution. A 0.15 per cent w/v solution of
ciprofloxacin hydrochloride RS in water.

Apply to the plate, as l-cm bands, 5 ,n of each solution. Place
the plate in an atmosphere of ammonia for about 15 minutes
and transfer it to an unsaturated chamber containing the
mobile 2hase. Allow the mobile phase to rise 12 cm. Dry the
plate in air for 15 minutes and examine in ultraviolet light at
254 nm and at 365 nm. The principal band in the
chromatogram obtained with the test solution corresponds
to that in the chromatogram obtained with the reference
solution.

Tests

Dissolution (2.5.2). ".

Apparatus No.1,
Medium. 900 rnl of water,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure
the absorbance of the filtrate, suitably. diluted with water if
necessary, at the maximum at about 276 nm(2.4.7). Calculate
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the content of ciprofloxacin, C17HlSFN303, in the medium
from the absorbance obtained by repeating the determination
using a solution of known concentration of ciprofloxacin
hydrochloride RS.

D. Not less than 80 per cent of the stated amount of
C17HlSFN303'

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 1.25 g of
ciprofloxacin, add about 400 ml of 0.01 M hydrochloric acid,
shake for 20 minutes, dilute to 500.0 ml with 0.01 M
hydrochloric acid. and fIlter. Dilute 10.0 ml of the fIltrate to
100.0 ml with 0.01 M hydrochloric acid.

Reference solution (a). A 0.03 per cent w/v solution of
ciprofloxacin hydrochloride RS in 0.01 M hydrochloric acid.

Reference solution (b). A 0.05 per cent w/v solution of
ciprofloxacin ·ethylenediamine analog RS in reference
solution (a).

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with

octadecylsilane bonded to porous silica (5/lID),
- column temperature. 300 ± 10

,

- mobile phase: a mixture of 87 volumes of 0.025 M
phosphoric acid, previously adjusted with
triethylamine to a pH of 3.0 ± 0.1, and 13 volumes of
acetonitrile,
flow rate. 1.5 ml per minute,

- spectrophotometer set at 278 nm,
- injection volume. 10 Ill.

Inject reference solution (b) and record the chromatogram
adjusting the sensitivity and flow rate suitably so that the
retention time for ciprofloxacin is between 6.4 and 10.8 minutes,
the relative retention times are about 0.7 for ciprofloxacin
ethylenediamine analog and 1.0 for ciprofloxacin and the
resolution between ciprofloxacin ethylenediamine analog peak
and ciprofloxacin peak is not less than 6.

Inject reference solution (a). The column efficiency determined
from ciprofloxacin peak, is not less than 2500 theoretical plates,
the tailing factor for the ciprofloxacin peak is not more than 2.0
and the relative standard deviation for replicate injections is
not more than 1.5 per cent.

Inject alternately the test solution and reference solution (a).

Calculate the content of C17HlSFN303 in the tablets.

Storage. Store protected from light.

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

·CISPLATIN

Cisplatin

H6Cl2N2Pt Mol. Wt. 300.0

Cisplatin is cis-diamminedichloroplatinum(II).

Cisplatin contains not less than 97.0 per cent and not more
than 102.0 per cent of H6CI2N2Pt.

Description. A yellow powder or orange yellow crystals.

CAUTION - Cisplatin is potentially cytotoxic. Great care
should be taken in handling the powder and preparing
solutions.

NOTE - Carry out all tfze tests and the Assay, except
Identification tests A and C and the test for Silver, protected
from light.

Category. Anticancer.

Dose. By intravenous infusion, 15 to 20 mg per sq. m. ofbody
surface daily for 5 days.

Identification

Test A may be omitted if tests Band C are carried out. Test C
may be omitted if tests A and B are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with cisplatin RS.

B. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (b).

C. Add 50 mg to 2 ml of 2 M sodium hydroxide, evaporate to
dryness, .dissolve the residue in a mixture of 0.5 ml of nitric
acid and 1.5 ml ofhydrochloric acid and evaporate to dryness
again; the residue is orange. Dissolve the residue in 0.5 ml of
water and add 0.5 ml ofammonium chloride solution; a yellow
crystalline precipitate is produced.

Tests

Appearance of solution. Solution A is clear (2.4.1) and not
more intensely coloured than reference solution GYS5 or BYS5
(2.4.1). A 2.0 per cent w/v solution in dimethylformamide is
clear (2.4.1).

pH (2.4.24). 4.5 to 6.0, determined in a 0.1 per cent w/v
solution in normal saline prepared in carbon dioxide-free
water (solution A), measured immediately after preparation

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with microcrystalline cellulose and
activating the plate by heating at 1500 for 1 hour.
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Mobile phase. A mixture of 90 volumes of
dimethylformamide and 10 volumes of acetone.

Test solution (a). A 2 per cent w/v solution of the substance
under examination in dimethylformamide.

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml with
dimethylformamide.

Reference solution (a). Dilute 5 ml of test solution (b) to
25 ml with dimethylformamide.

Reference solution (b). A 0.2 per cent w/v solution of
cisplatin RS in dimethylformamide.

Apply to the plate 5 f.Il of each solution. After development,
dry the plate in air and spray with a 5 per cent w/v solution of
stannous chloride in 1 M hydrochloric acid. Mter 1hour, the
chromatogram obtained with the test solution shows no
secondary spot with an Rfvalue lower than that ofthe principal
spot and any secondary spot with an Rf value higher than that
of the principal spot is not more intense than the spot in
the chromatogram obtained with reference solution (b).

Silver. Determine by atomic absorption spectrophotometry
(2.4.2), measuring at 328 urn using a silver hollow-cathode
light as a radiation source, a fuel-lean air-acetylene flame,
preferably a spectral width of 0.5 urn.

Test solution. Dissolve 0.1 g of the substance under
eXa.tniIla.tion in 15 n1l of nitrzcacid by heaMg1.1pt{) 800

: tool
and dilute to 25.0 ml with water.

Reference solutions. Add 50 ml of nitric acid to suitable
volumes (10 to 30 ml) of silver solution AAS and dilute to
100.0ml with water.

Carry out a blank determination (250 ppm).

Assay. Determine by liquid chrolIla.tography (2.4.14).

Test solution. Prepare immediately before use a 0.05 per cent
_____wl.Y_solutiolLoLthe_substanc.e_undeLexaminati.Qn in normal

saline.

Reference solution. A 0.05 per cent w/v solution of cisplatin
RS in normal saline.

Chromatographic system
a stainless steel column 25 cm x 4.6 rom, packed with
strong anion-exchange silica gel (10 /lID),

- mobile phase: a mixture of90 volumes of methanol and
10 volumes of normal saline

- flow rate. 1.2 ml per minute,
spectrophotometer set at 220 urn,

- injection volume. 20 f.Il.

Calculate the content of H6ChNzPt.

Storage. Store protected from light.

IF 2010

Cisplatin Injection
Cisplatin Injection is a sterile, freeze-dried mixture of Cisplatin,
Mannitol and Sodium Chloride. It is filled in a sealed container.

The injection is constituted by dissolving the contents of
the sealed container in the requisite amount of sterile Water
for Injections, immediately before use.

The constituted solution complies with the requirements
for Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Cisplatin Injection contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of cisplatin,
~ClzNzPt.

Usual strength. 50 mg.

Description. A yellow powder.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following requirements.

CAUTION - Cisplatin is potentially cytotoxic. Great care
should be taken in handling the powder and preparing
solutions;

A. When examined in the range 230 urn to 360 urn, a 0.1 per
cent w/v solution in 0.1 M hydrochloric acid shows an
absorption maximum only at about 300 urn (2.4.7).

B. In the test for Related substances, the principal spot in the
chromatogram obtained' with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (b).

Tesls,---:- _

pH (2.4.24).3.5 to 6.5, determined in a solution constituted
as directed in the label, in water for injections.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with microcrystalline cellulose and
activating the plate by heating at 1500 for 1 hour.

Mobile phase: A mixture of 90 volumes of
dimethylformamide and 10 volumes of acetone;

Test solution. Shake the contents of one vial with
dimethylformamide to produce a solution containing 0.5 per
cent w/v of Cisplatin, mix with the aid of ultrasound for
10 minutes and fIlter.

Reference solution (a); Dilute 5 ml of the test solution to 50 ml
with dimethylformamide.
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Reference solution (b). Dilute 1 ml of the test solution to 50 ml
with dimethylformamide.

Reference solution (c). A solution containing 0.05 per cent
w/v of cisplatin RS in dimethylformamide.

Apply to the plate 20 fll of each solution. After development,
dry the plate in air and spray with a 5 per cent w/v solution of
stannous chloride in 1 M hydrochloric acid. After 1 hour,
the chromatogram obtained with the test solution shows no
secondary spot with an Rfvalue lower than that of the principal
spot and any secondary spot with an Rf value higher than that
of the principal spot is not more intense than the spot in the
chromatogram obtained with reference solution (b).

Bacterial endotoxins (2.2.3). Not more than 2.0 Endotoxin
Units per mg of cisplatin.

Sterility (2.2.11). Comply with the test for sterility, Method A.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Determine the weight of the contents of
10 containers. Dissolve the mixed contents of 10 containers
in dimethylformamide to obtain a solution containing about
0.1 per cent w/v of cisplatin.

Reference solution. A 0.1 per cent w/v solution of cisplatin
RS in dimethylformamide (use within one hour).

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

strong anion-exchange silica gel (10 /lill),
- mobile phase: a mixture of 90 volumes of methanol

and 10 volumes of normal saline,
- flow rate. 1.2 ml per minute,
- spectrophotometer set at 220 Dill,

- injection volume. 20 fll.
Calculate the content of H6ChN2Pt in the injection.

Storage. Store protected from light.

Citalopram Hydrobromide

NC

• HBr

F

Mol.Wt. 405.3

Citalopram Hydrobromide is (RS)-1-(3-dimethylaminopropyl)
1-(4-fluoropheny1)-1,3-dihydroisobenzofuran-5-carbonitrile
hydrobromide.

CITALOPRAM HYDROBROMIDE

Citalopram Hydrobromide contains not less than 98.0 per
cent and not more than 102.0 per cent of C2oH21FN20,HBr,
calculated on the anhydrous basis.

Category. Antidepressent.

Description. A white to off-white crystalline powder.

Identification

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

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

C. It gives the reactions of bromides (2.3.1).

Tests

pH (2.4.24). 5.5 to 6.5, determined in a 0.5 per cent w/v
solution in water.

Specific optical rotation (2.4.22). -0.2° to +0.2°,
determined at 20°, in a 2.5 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography
(2.4.14).

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

Test solution. Dissolve 62.5 mg of the substance under
examination in 100.0 ml ofthe solvent mixture and fIlter.

Reference solution (a). A 0.625 /lg per ml solution of
citalopram hydrobromide RS in the solvent mixture.

Reference solution (b). A solution containing 0.0001 per cent
w/v of each of citalopram hydrobromide RS and [1-(4
Fluorophenyl)-l-( -3-(methylamino[propyl-1,dihydroiso
benzofuran-5-carbonitrile hydrochloride] RS (citalopram
impurity A RS) in the solvent mixture.

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

octylsilane bonded to porous silica (5 /lill),
- column temperature 50°,
- mobilephase: a mixture of 80 volumes ofa buffer solution

prepared by dissolving 1.0 g of sodium acetate in 800
ml of water, adding 6 ml of triethylamine, adjusting the
pH to 4.6 with acetic acid, and diluting to 1000 ml with
water, and 20 volumes of acetonitrile,

- flow rate. 1 ml per minute,
- spectrophotometer set at 239 Dill,

- injection volume. 20 fll.
Inject reference solution (b). The relative retention time for
impurity A with respect to citalopram is about 0.9. The test is
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not valid unless the resolution between impurity A and
citalopram is not less than 1.8, the tailing factor is not more
than 1.5 and the relative standard deviation for replicate
injections is not more than 5.0 per cent.

Inject the test solution and reference solution (a). In the
chromatogram obtained with the test solution, the area of
any secondary peak is not more than the area of the peak in
the chromatogram obtained with the reference solution (a)
(0.1 per cent) and the sum of the areas of all the secondary
peaks is not more than 5 times the area of the peak in the
chromatogram obtained with the referenc~ solution (a) (0.5
per cent).

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

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on
0.25g.

Assay. Determine by liquid chromatography (2.4.14).

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

Test solution. Weigh accurately about 62.5 mg of the
substance under examination, dissolve in 100.0 ml of the
solventmixture and filter. --"_c,

Reference solution. A 0.0625 per cent w/v solution of
"-- -- citalopram nyarobromiaeRS-ilr-1he-sulvenrmixture:----

Citalopram Tablets
Citalopram Hydrobromide Tablets

Citalopram Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
citalopram, CzOHZ1FNzO.

Usual streugths. 10 mg; 20 mg; 40 mg.

Identification

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

Tests

Dissolution (2.5.2).

Apparatus No.2,
Medium. 900 ml of a buffer solution prepared by mixing 118 ml
of 1 M hydrochloric acid and 82 ml of 1 M sodium hydroxide
and diluting to 1000 ml with water. Adjust the pH to 1.5 with
1 M sodium hydroxide,
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.
Measure the absorbance of the filtered solution, suitably
diluted with the medium if necessary, at the maximum at

!!1;>gJlt~;?2))IIl,g~·t7)"·,=G.~~1.1.!.1l.!~" ..~~,,C;2l.1!!?l.1!.2fS;,zQ!I;<} F!"J2()
in the medium from the absorbance obtained from a solution
of known concentration of citalopram hydrobromide RS in
the same medium.

Calculate the content of CZOHZ1FNZO, HBr.

Inject the test solution and the reference solution.

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

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 3000 theoretical plates, the
tailing factor is not more than 3.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Chromatographic system D. Not less than 80 per cent of the stated amount of
- a stainless steel column 15 cm x 4.6 mm, packed with CZoHZIFNZO.

octylsilane bonded to porous silica (5 1JIIl), Related substances. Determine by liquid chromatography
column temperature 50°, (2.4.14).
mobile phase: a miXtufe of 80 volumes of a buffer .

I t· d b d' I' 1 0 f d' Test solution. Weigh a quantity of the powdered tabletsso u IOn prepare y ISS0 vmg . g 0 so lum . . . ..
t t . 800 1ft dd' 6 I f contammg 50.0 mg of cltalopram, disperse ill 100.0 ml oface a e m m 0 wa er, a mg mo.

-------,--,-.-:-ihC---;l---'-·--a-·--·-lli---~A--=·lli--·--A-the-mobile-phase-ancLfl1ter.--------------tnet y amme, a ~usting e pn to 't.U WI acetlc aClu -
and diluting to 1000 ml with water, and 20 volumes Reference solution (a). A 0.625 Ilg per ml solution of
of acetonitrile, citalopram hydrobromide RS in the mobile phase.

flow rate. 1 ml per minute, Reference solution (b). A solution containing 0.0001 per cent
spectrophotometer set at 239 nm, w/v of [3-(3N,N-dimethylamino)-1-(4-fluorophenyl)-6-c
injection volume. 20 Ill· vano-l(3H)-isobenzofuranoneJRS (citalopram impurity B

RS) and 0.025 per cent w/v of citalopram hydrobromide RS in
the mobile phase.

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

octadecylsilane bonded to porous silica (5 1JIIl),
column temperature. 45°,

- mobile phase: amixture of 55 volumes ofabuffer solution
prepared by dissolving 3.15 g ofpotassium dihydrogen
phosphate and 3.6 g of disodium hydrogen phosphate
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in 1000 m1 of water, 38 volumes of methanol and 7
volumes of acetonitrile, with the pH adjusted to 6.5
with orthophosphoric acid,

- flow rate. 0.8 m1 per minute,
- spectrophotometer set at 239 nm,

injection volume. 20 Ill.
Inject reference solution (b). The test is not valid unless the
resolution between impurity Band citalopram is not less than
3.0.

Inject reference solution (a). The test is not valid unless the
column efficiency is not less than 5000 theoretical plates, the
tailing factor is not more than 1.5 and the relative standard
deviation for replicate injections is not more than 5.0 per cent.

Inject the test solution and reference solution (a). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 2.5 times the area of the peak
in the chromatogram obtained with the reference solution (a)
(0.25 per cent) and the sum of the areas of all the secondary
peaks is not more than 8 times the area of the peak in the
chromatogram obtained with the reference solution (a) (0.8
per cent).

Uniformity of content (For tablets containing 10 mg or less).
Comply with the test stated under Tablets.

Determine by liquid chromatography (2.4.14).

Use the chromatographic system described in the Assay using
the following test solution.

Test solution. Powder one tablet, disperse in 10 m1 of a 0.142
per cent w/v solution of anhydrous dibasic sodium phosphate,
add 40 m1 of methanol and mix with the aid of ultrasound for 5
minutes. Add sufficient volume of the internal standard
solution and dilute stepwise, if necessary with the solvent
mixture to obtain a solution containing 0.01 per cent w/v of
citalopram and 0.0025 per cent w/v of internal standard
solution and filter.

Calculate the content of CZOHZIFNZO in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 80 volumes of methanol and 20 volumes of a
0.142 per cent w/v solution of anhydrous dibasic sodium
phosphate.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of powder containing about 100 mg of citalopram,
disperse in 100.0 m1 of the solvent mixture and filter. To 5.0 m1
of this solution, add 5.0 rnl of the internal standard solution
and dilute to 50.0 m1 with the solvent mixture.

Reference solution. A 0.125 per cent w/v solution of
citalopram hydrobromide RS (equivalent to 0.1 per cent w/v
of citalopram) in the solvent mixture. To 5.0 m1 of this solution,

CITRIC ACID

add 5.0 m1 of the internal standard solution and dilute to 50.0
m1 with the solvent mixture.

Internal standard solution. A 0.025 per cent w/v solution of
dimethyl-(1-methyl-3,3-diphenylallyl)amine hydrochloride
RS (citalopram impurity C RS) in the solvent mixture.

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

octadecylsilane bonded to porous silica (5 J.UD),
- column temperature 45°,
- mobile phase: a 0.077 per cent w/v solution of

dodecyltrimethylammonium bromide,
- flow rate. 1 m1 per minute,
- spectrophotometer set at 254 nm,
- injection volume. 10 Ill.

Inject the reference solution. The relative retention time for
citalopram impurity C is about 1.36 and the resolution between
citalopram and citalopram impurity C is not less than 1.5. The
test is not valid unless the column efficiency is not less than
2000 theoretical plates and the relative standard deviation for
replicate injections is not more than 1.5 per cent.

Inject the test solution and the reference solution.

Calculate the content of CZOHZIFNZO in the tablets.

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

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

CitricAcid

HO eOOH
Hooe~eooH

C6Hs0 7 Mol. Wt. 192.1

Citric Acid is 2-hydroxypropane-1,2,3-tricarboxylic acid.

Citric Acid contains not less than 99.0 per cent and not more
than 101.0 per cent of C6Hs0 7, calculated on the anhydrous
basis.

Category. Pharmaceutical aid; an*oagulant for storage of
whole blood (along with sodium citrate).

Description. Colourless crystals or a white powder; slightly.
hygroscopic in moist air.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with citric acid RS
or with the reference spectrum of citric acid. Dry the substance
under examination and the reference substance at 105° for 2
hour.
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B. Gives reaction A of citrates (2.3.1).

C. A 10 per cent w/v solution is strongly acidic.

Tests

Appearance of solution. Dissolve 2.0 g in sufficient water
to produce 10 ml. The solution is clear (2.4.1), and not more
intensely coloured than reference solution YS7, BYS7 or
GYS7 (2.4.1).

Arsenic (2.3.10). Dissolve 10.0 g in 50 ml of water and add
10 ml'of stannated hydrochloric acid; the resulting solution
complies with the limit test for arsenic (1 ppm).

Barium. Dissolve 5.0 g in several portions in 39 ml of 2 M
sodium hydroxide and dilute to 50 ml with distilled water
(solution A). To 5 rnl of solution A add 5 ml of 1 M sulphuric
acid and allow to stand for 1 hour. Any opalescence produced
is not more intense than that of a mixture of 5 ml of solution
A and 5 ml of distilled water.

Calcium. To 0.2 ml of ethanolic calcium standard solution
(100 ppm CaY add 1 ml of a 4 per cent w/v solution of
ammonium oxalate. After 1 minute add 1 ml of 2 M acetic acid
and 5 ml of solution A diluted to 10 ml with distilled water and
shake. After 15 minutes any opalescence produced is not more
intense than that of a standard prepared in the same manner
using a mixture of lOml of calcium standard solution
(10 ppmCa) and 5 mlof water in place 'of solution'A (200
ppm).

Heavy metals (1.:n3). :Hf gComplieswillillie liiiiiffesf
for heavy metals, Method A (10 ppm).

Iron (2.3.14).8 ml of solution A diluted to 10 ml with water
complies with the limit test for iron (50 ppm).

CWorides (2.3.12). Dissolve 5.0 gminlO ml ofwater, add 1ml
of2 M nitric acid and dilute to 15 ml with water. The resulting
solution complies with the limit test for chlorides (50 ppm).

Snlphates (2.3.I1fl5isso1ve r:ngin sufficient diSfillea water
to produce 15 ml. The resulting solution complies with the
limit test for sulphates (150 ppm).

Oxalic acid. Dissolve 0.8 g in 4 ml of water, add 2 rnl of
hydrochloric acid and 1 g of granulated zinc and heat in a
water-bath for 1 minute. Allow to stand for 2 minutes, decant
the liquid into a test-tube containing 0.25 ml of a 1 per cent
w/v solution of phenylhydrazine hydrochloride and heat to
boiling. Cool rapidly, transfer to a graduated measuring
cylinder, add an equal volume of hydrochloric acid and
0.25 ml of a 5 per cent solution of potassium ferricyanide,
shake and allow to stand for 30 minutes. Any pink colour
produced is not more intense than that produced by carrying
out the test using 0.2 mg of oxalic acid dissolved in 4 rnl of
water.

IF 2010

Readily carhonisable snbstances. Heat 0.75 g in powder, with
10 ml of sulphuric acid (containing 94.5 to 95.5 per cent w/w
of HZS04) in a water-bath at 90° ± 1°, Shake after one minute,
continue the heating for a total of 1 hour and cool rapidly and
immediately. Any colour produced is not more intense than
that of a mixture of 1.0 ml ofCCS and 9.0 ml ofFCS (2.4.1).

Snlphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 1.0 per cent, determined on 2.0 g.

Assay. Weigh accurately about 2 g and dissolve in 100 ml of
water. Titrate with 1 M sodium hydroxide using 0.5 ml of
phenolphthalein solution as indicator.

1 ml of 1 M sodium hydroxide is equivalent to 0.06403 g of
C6Hg0 7•

Storage. Store protected from moisture.

Citric Acid Monohydrate
C6H80 7,HzO Mol. Wt. 210.1

Citric Acid Monohydrate is 2-hydroxypropane-l,2,3
tricarboxylic acid monohydrate.

Citric Acid Monohydrate contains not less than 99.0 per cent
and not more than 101.0 per cent of C6Hg0 7, calculated on
the,anhydrous basis...

Category. Pharmaceutical aid; anticoagulant for storage of
whole-b100d-(along-with-sodium-citrate);---------·---

Description. Colourless crystals or a white, crystalline
powder; slightly efflorescent in warm, dry air.

Identification

A. Determine by infrared absorption spectrophotometry
(2.4.6). Compare the spectrum with that obtained with citric
acid monohydrate RS or with the reference spectrum of
citric acid monohydrate." Dry the substance una-=-er=-'-
examination and the reference substance at 105° for 2 hour.

B. Gives reaction A of citrates (2.3.1).

C. A 10 per cent w/v solution is strongly acidic.

Tests

Appearance of solntion. Dissolve 2.0 g in sufficient water
to produce 10 ml. The solution is clear (2.4.1), and not more
intensely coloured than reference solution YS7, BYS7 or GYS7
(2.4.1).

Arsenic (2.3.10). Dissolve 10 g in 50 ml of water and add
10 ml of stannated hydrochloric acid; the resulting solution
complies with the limit test for arsenic (1 ppm).
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Identification

Clarithromycin

Reference solution (a). Dissolve 7.5 mg of clarithromycin
RS in 2.5 rnl of acetonitrile and dilute to 5.0 rnl with water.

o

~0"Y.O
~.

CH3

CH3
L::..-O O------l...

H3'Z.<N-,CH3-';)

~
OH

C3S~gN013 Mol. Wt. 748.0

Clarithromycin is (3R,4S,5S,6R,7R,9R, l1R, 12R, 13S,14R)
4-[(2,6-Dideoxy-3-C-methyl-3-0-methyl-a-L-ribo
hexopyranosyl)oxy]-14-ethyl-12,13-dihydroxy-7-methoxy
3,5,7,9,11,13-hexamethyl-6-[[3,4,6-trideoxy-3-(dimethylamino)
a-D-xylo-hexopyranosyl]oxy]oxacyclotetradecane-2,1O-dione
(6-0-methylerythromycin A).

Clarithromycin contains not less than 96.0 per cent and not
more than 102.0 per cent of C3sH69N013, calculated on the
anhydrous basis.

Category. Antibacterial.

Description. A white or almost white, crystalline powder.

1 rnl of 1 M sodium hydroxide is equivalent to 0.06403 g of
C6Hs0 7•

Storage. Store protected from moisture.

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

Tests

Specific optical rotation (2.4.22). -94° to _102°, determined on
a 1 per cent w/v solution in methylenechloride at 20°.

Related substances. Determine by liquid chr()matography
(2.4.14).

Test solution. Dissolve 75 mg of the substance under
examination in 25 ml of acetonitrile and dilute to 50 rnl with
water.

Barium. Dissolve 5.0 g in several portions in 39 rnl of 2 M
sodium hydroxide and dilute to 50 rnl with distilled water
(solution A). To 5 rnl of solution A, add 5 rnl of1 M sulphuric
acid and allow to stand for 1 hour. Any opalescence produced
is not more intense than that of a mixture of 5 rnl of solution
A and 5 rnl of distilled water.

Calcium. To 0.2 rnl of ethanolic calcium standard solution
(100 ppm Cay add 1 ml of a 4 per cent w/v solution of
ammonium oxalate. After 1 minute add 1 rnl of 2 M acetic acid
and 5 rnl of solution A diluted to 10 ml with distilled water and
shake. After 15 minutes any opalescence produced is notmore
intense than that of a standard prepared in the same manner
using a mixture of 10 ml of calcium standard solution
(10 ppm CaY and 5 ml of water in place of solution A (200
ppm).

Heavy metals (2.3.13). 2.0 g complies with the limit test
for heavy metals, Method A (10 ppm).

Iron (2.3.14). 8 rnl of solution A diluted to 10 rnl with water
complies with the limit test for iron (50 ppm).

Chlorides (2.3.12). Dissolve 5.0 g in 10 ml of water, add 1 ml of
2 M nitric acid and dilute to 15 rnl with water. The resulting
solution complies with the limit test for chlorides (50 ppm).

Snlphates (2.3.17). Dissolve 1.0 g in sufficient distilled
water to produce 15 rnl. The resulting solution complies
with the limit test for sulphates (150 ppm).

Oxalic acid. Dissolve 0.8 g in 4 rnl of water, add 2 rnl of
hydrochloric acid and 1 g of granulated zinc and heat in a
water-bath for 1 minute. Allow to stand for 2 minutes, decant
the liquid into a test-tube containing 0.25 ml of a 1 per cent
w/v solution of phenylhydrazine hydrochloride and heat to
boiling. Cool rapidly, transfer to a graduated measuring
cylinder, add an equal volume of hydrochloric acid and
0.25 rnl of a 5 per cent solution of potassium ferricyanide,
shake and allow to stand for JO minutes. Any pink colour
produced is not more intense than that produced by carrying
out the test using 0.2 rn:g of oxalic acid dissolved in 4 rnl of
water.

Readily carbonisable substances. Heat 0.75g with 10 rnl
of sulphuric acid (containing between 94.5 and 95.5 per
cent w/w of H2S04) in a water-bath maintained at 90° ± 1°.
Shake after 1 minute, continue the heating for a total of one
hour and cool rapidly and immediately. Any colour produced
is not more intense than that of amixture of 1.0 ml of CCS
and 9.0 ml of FCS (2.4.1).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 7.5 to 9.0 per cent, determined on 0.5 g.

Assay. Weigh accurately about 2 g and dissolve in 50 rnl of
water. Titrate with 1 M sodium hydroxide using 0.5 rnl of
phenolphthalein solution as indicator.
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Loss on drying (2.4.19). Not more than 6.0 per cent,
determined on 1 g by drying in an oven at 110°, under vacuum,
for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity of powdered tablet
containing 125 mg of Clarithromycin in 200.0 ml with
methanol and fIlter. Dilute 5.0 ml of the solution to 25.0
ml with mobile phase.

Reference solution. A 0.0625 per cent w/v solution of
clarithromycin RS in methanol. Dilute 5.0 ml of the solution
to 25.0 ml with mobile phase.

Reference solution. Weigh accurately a suitable quantity of
clarithromycin RS, dissolve in methanol, dilute with
dissolution medium to obtain a solution having a known
concentration of about 0.125 mg per ml.

Clarithromycin Tablets

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

Clarithromycin Tablets contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
clarithromycin, C3s~9N0I3'

Usual strengths. 250 mg; 500 mg.

Identification

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

Inject the test solution and the .reference solution.

Calculate the content of C3sH69N013.

Storage. Store protected from moisture.

. Tests

Dissolution (2.5.2).

Apparatus. No.1,
Medium. 900 ml of acetate buffer pH 5.0,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and fIlter.

Deterrnineby liquid chromatography (2.4.14).

Test solution. Use the fIltrate.

Mobile phase B
(per cent v/v)

25

60

60

25

25

- a linear gradient programme using the conditions given
below,

- flow rate. 1.1 ml per minute,
- spectrophotometer set at 205 nm,
- injection volume. 10 ,.u.

Time Mobile phase A
(in mins.) (percent v/v)

o 75

32 40

34 40

36 75

42 75

Reference solution. Dissolve 15 mg of the clarithromycin RS
in5mlofacetonitrileanddiluteto 10.0 ml withwatel:

Chromatographic system

Reference solution (b). Dilute. 1 ml ofreferencesolution (a)to
100 ml with equal volumes of acetonitrile and water.

Chromatographic system as described under Assay.

Inject reference solution (b). Test is not valid unless the
tailing factor is not more than 2.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 2.5 times the area of the peak
in the chromatogram obtained with reference solution (b) (2.5
per cent) and the sum of areas of all the secondary peaks is
not more than 5 times the area of the peak in the chromatogram
obtained with the reference solution (b) (5.0 per cent).

Heavy metals (2.3.13). Dissolve I g in a mixture of 15 volumes
of water and 85 volumes of dioxan and dilute to 20 ml with the
same mixture of solvents. 12 ml of the solution complies with
limit test for heavy metals, Method D (20 ppm). Prepare
reference solution using I ml of lead standard solution (100
ppm) using the same mixture of solvents.

Water (2.3.43). Not more than 2.0 per cent w/w, determined on
0.5 g using pyridine as solvent.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 75 mg of the substance under
examination in 25 ml ofacetonitrile and dilute to 50.0 ml with
water.

- . a stainless steel column 10 cm x 4.6 rnrn packed with
octadecylsilane bonded to porous silica (3.51lID),
column temperature 40°,
mobile phase: A. 0.476 per cent w/v solution .of
potassium dihydrogen phosphate adjusted to pH 4.4
with dilute orthophosphoric acid or a 4.5 per cent Chromatographic system as described under Assay.

. ..~ ~so""lution of potassium hydro~id~, filter,-·------.--Galculate-the-cont~nt-of-G3sH69NQI3-in,-the,-tablet-.--.-.-._.. .._
B. acetomtnle,

D. Not less than 75 per cent of the stated amount of
C3sH69N0I3'
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Chromatographic system
a stainless steel column 15 cm x 4.6 mm packed with
octadecy1silane bonded to porous silica (5 !JIIl),

- column temperature 50°,
- mobile phase: a mixture of65 volumes of methanol and

35 volumes of0.067M monobasicpotassiumphosphate
adjusted to pH 4.0 with orthophosphoric acid,

- flow rate. 1 rnl per nnnute,
spectrophotometer set at 210 nm,

- injection volume. 50 fll.
Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0, the column efficiency in not
less than 750 theoretical plates and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of C3sH69N013.

Storage. Store protected from moisture.

Clindamycin Hydrochloride

CHsI

CHs 0 H H9-C1

HCb
).-N-CH HCI

s -N' HO~ ,
H OHO

SCHs
OH

ClSH33C1NzOsS,HCI Mol. Wt. 461.5

Clindamycin HydrocWoride is methyl 7-cWoro-6,7,8
trideoxy-6-[[[(2S,4R)-1-methyl-4-propyl-2
pyrrolidinyl]carbonyl]amino]-l-thio-L-threo-a-n-galacto
octopyranoside hydrochloride.

Clindamycin HydrocWoride contains not less than 91.0 per
cent and not more than 102.0 per cent ofClsH33C1NzOsS,HCI
calculated on the anhydrous basis.

Category. Antibacterial.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B, C and D are carried out.
~B~C~~~~if~A~D~~~

out.

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

CLINDAMYCIN HYDROCHLORIDE

B. Determine by thin- layer chromatography (2.4.17),
coating the plate with silica gel G

Mobile phase. A mixture of 19 volumes of 2-propanol, 38
volumes of a 15 per cent w/v solution of ammonium acetate,
adjusted to pH 9.6 with ammonia and 43 volumes of ethyl
acetate.

Test solution. Dissolve 10 mg of the substance under
examination in 10 rnl of methanol.

Reference solution (a). A 0.1 per cent w/v solution of
clindamycin hydrochloride RS in the methanol.

Reference solution (b). A solution containing 0.1 per cent
w/v each of clindamycin hydrochloride RS and lincomycin
hydrochloride RS in the methanol.

Apply to the plate 5 fll of each solution. Allow the mobile
phase to rise 15 cm. Dry the pate in air, spray with a 0.1 per
cent w/v solution ofpotassium permanganate. The principal
spot in the chromatogram obtained with the test solution .
corresponds to that in the chromatogram obtained with
reference solution (a). The test is not valid unless the
chromatogram obtained with reference solution (b) shows 2
clearly separated spots.

C. Dissolve about 10 mg of the substance under examination
in 2 rnl of dilute hydrochloric acid and heat on a water-bath
for 3 minutes, add 3 rnl ofsodium carbonate solution and 1rnl
of a 2 per cent w/v solution ofsodium nitroprusside, a violet
red colour is produced.

D. A 1 per cent w/v solution gives reaction A of cWorides
(2.3.1).

Tests

pH (2.4.24). 3.0 to 5.0, determined in a 10 per cent w/v
solution in carbon dioxide-free water.

Specific optical rotation (2.4.22). +135 ° to +150°,
determined in a 4.0 per cent w/v solution.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 50 mg of the substance under
examination in 50.0 rnl of the mobile phase.

Reference solution (a). A 0.1 per cent w/v solution of
clindamycin hydrochloride RS in the mobile phase.

Reference solution (b). Dilute 2.0 rnl of the test solution to
100.0 rnl with the mobile phase.

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

octadecylsilane bonded to porous silica (5 !JIIl),
mobile phase: a mixture of 45 volumes of acetonitrile
and 55 volumes of a 0.68 per cent w/v solution of
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potassium dihydrogen phosphate, adjusted to pH 7.5
with a 25 per cent w/v solution of potassium
hydroxide,

- flow rate. 1 m1 per minute,
spectrophotometer set at 210 nm,

- injection volume. 20 fll.

The relative retention time with reference to clindamycin for
methyl 6,8-dideoxy-6-[[[(2S,4R)-I-methyl-4-propylpyrrolidin
2-y1] carbonyl] amino] -1-thio-D-erythro-a-D~galacto
octopyranoside (c1indamycin impurity A) is about 0.4; for
methyI7-chloro-6,7,8-trideoxy-6-[[[(2S,4R)-4-ethyl-l
methylpyrrolidin-2-yl]carbonyl]amino]-I-thio-L-threo-a-D
galacto- octopyranoside (clindamycin impurity B) is about
0.65 and for methyl 7-cWoro-6,7,8-trideoxy-6-[[[(2S,4R)-I
methyl-4-propylpyrrolidin-2-yl]carbonyl]amino]-I-thio-D
erythro-a-D"galacto- octopyranoside (clindamycin impurity
C) is about 0.8.

Inject reference solution (b) and the test solution. In the
chromatogram obtained with test solution the area of the peak
due to clindamycin impurity B is not more than the area of the
principal peak in the chromatogram obtained with reference
solution (b) (2.0 per cent). The area of peak corresponding to
clindamycin impurity C is not more than twice the area of the
principal peak in the chromatogram obtained with reference
solution (b) (4.0 per cent). The area of any other secondary
peak is 'not more than 0.5 times the area of the principal peak in
the chroma{()gramo15tamea"with referenceSolUtioll (15}(1:0
per cent). The sum of the areas of all the secondary peaks is
not more than 3 times the area of the principal peak in the
chromatogram obtained with reference solution (b) (6.0 per
cent). Ignore any peak with an area less than 0.025 times the
area of the principal peak in the chromatogram obtained with
reference solution (b) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Water (2.3.43). 3.0 per cent to 6.0 per cent, determined on ,
0.5 g.

Assay. Determine by liquid chromatography (2.4.14), as
described under Related substances.

Inject reference solution (a). The test is not valid unless the
relative standard deviation for replicate injections is not more
than 1.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of ClsH33CIN20SS,HCl.

Storage. Store protected from moisture.

Clindamycin Capsules
Clindamycin Capsules contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
clindamycin, ClsH33CIN20SS.

IP 2010

Usual strength. 150 mg.

Identification

A. Shake a quantity of the content of capsules containing
about 30 mg of c1indamycin with 15 m1 of chloroform, ftlter
and evaporate the ftltrate to dryness. On the residue, determine
by infrared absorption spectrophotometry (2.4.6). Compare
the spectrum with that obtained with clindamycin
hydrochloride RS or with the reference spectrum of
clindamycin hydrocWoride.

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

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Shake a quantity of the content of capsules
containing about 50 mg of clindamycin with 50 m1 of the
mobile phase for 15 minutes and ftlter.

Reference solution (a). Dilute 1.0 m1 of the test solution to
50.0 m1 with the mobile phase.

Reference solution (b). A 0.1 per cent w/v solution of
clindamycin hydrochloride RS in the mobile phase.

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

octadecylsilane bonded to porous silica (51J1Il) (such as
Hypersil BDS),

- mobile phase: a mixture of 45 volumes of acetonitrile
and 55 volumes of 0.68 per cent w/v solution of
potassium dihydrogen orthophosphate, adjusted to
pH 7.5 with 25 per cent w/v solution of potassium
hydroxide,
flow rate. 1 m1 per minute,

- spectrophotometer set at 210 nm,
injeetion-volume.20-fll,-·--------------

Inject reference solution (b). The relative retention time with
reference to clindamycin for methyI6,8-dideoxy-6-[[[(2S,4R)
I-methyl-4-propylpyrrolidin-2-yl]carbonyl]arnino]-I-thio-D
erythro-a-D-galacto- octopyranoside (lincomycin)
(clindamycin impurity A) is about 0.4, for methyl 7-cWoro
6,7,8-trideoxy-6-[[[(2S,4R)-4-ethyl- I-methylpyrrolidin-2
yl]carbonyl] amino] -1-thio-L-threo-a-D-galacto
octopyranoside (clindamycin B) (clindamycin impurity B) is
about 0.65 and for methyl 7-cWoro-6,7,8-trideoxy-6-[[[(2S,4R)
I-methyl-4-propylpyrrolidin-2-yl]carbonyl]arnino]-I-thio-D
erythro-a-D-galacto- octopyranoside (7-epiclindamycin)
(clindamycin impurity C) is aboiIt 0.8.

Inject reference solution (a) and the test solution. Run the
chromatogram twice the retention time of the principal peak.
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In the chromatogram obtained with the test solution the area
ofpeak corresponding to clindamycin impurity B is not more
than the area of the principal peak in the chromatogram
obtained with reference solution (a) (2.0 per cent), the area of
peak corresponding to clindamycill impurity C is not more
than twice the area of the principal peak in the chromatogram
obtained with reference solution (a) (4.0 per cent), the area of
any other secondary peak is not more than 0.5 times the area
of the principal peak in the chromatogram obtained with
reference solution (a) (1.0 per cent) and the sum of the areas
of all the secondary peaks is not more than 3 times the area of
the principal peak in the chromatogram obtained with reference
solution (a) (6.0 per cent). Ignore any peak with an area less
than 0.025 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.05 per
cent).

Other tests. Comply with the tests stated under Capsules.

Water (2.3.43). Not more than 7.0 per cent, determined on 1 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity of the content of 20 capsules
containing about 50 mg ofclindamycin with 50 ml ofthe mobile
phase for 15 minutes and filter.

Reference solution. A0.11 per cent w/v sqlution ofclindamycin
hydrochloride RS in the mobile phase.

Use chromatographic system as described under Related
substances.

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

Inject the reference solution and the test solution.

Calculate the content of ClsH33C1N20SS in the capsules.

1 mg of ClsH33C1N20SS, HCI is equivalent to 0.9209 mg of
ClsH33C1N20SS.

Labelling. The quantity of active ingredient is stated in terms
of the equivalent amount of clindamycin.

Clobazam

Mol. Wt. 300.7

CLOBAZAM

Clobazam is 7-chloro-1-methyl~5-phenyl-1 ,5-dihydro-3H
1,5-benzodiazepine-2,4-dione.

C10bazam contains not less than 97.0 per cent and not more
than 103.0 per cent of C16H13CIN202, calculated on the dried
basis.

Category. Anticonvulsant.

Description. A white or almost white, crystalline powder.

Identification

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

':Ci'

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 10 mg of the substance under
examination in the mobile phase and dilute to 50 rnl with the
mobile phase.

Reference solution (a). Dissolve 5.0 mg of 7-chloro-5-phenyl
1,5-dihydro-3H-l,5-benzodiazepine-2,4-dione RS (clobazam
impurity A) in the mobile phase and dilute to 50 ml with the
mobile phase. Dilute 1 ml of this solution to 100 ml with the
mobile phase.

Reference solution (b). Dissolve 5 mg of chlordiazepoxide
RS and 5 mg of clobazam RS in the mobile phase and dilute
to 50 ml with the mobile phase. Dilute 1 ml of the solution
to 100 ml with the mobile phase.

Reference solution (c). Dilute 1 ml of the test solution to
200 ml with the mobile phase.

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

octadecylsilane bonded to porous silica (5 IJID),
mobile phase: a mixture of 40 volumes of acetonitrile
and60vommesofwarer,

- flow rate. 1 ml per minute,
- spectrophotometer set at 230 urn,
- injection volume. 20 Ill.

Inject reference solution (b). The resolution between the peaks
due to chlordiazepoxide and clobazam is not less than 1.3.

Inject the test solution and reference solutions (a) and (c).
Continue the chromatography for 5 times the retention time of
clobazam (about 15 minutes). In the chromatogram obtained
with the test solution the area of the peale obtained due to
impurity A is not more than the area of the principal peak in
the chromatogram obtained with reference solution (a) (0.5 per
cent). The area of any other impurity peak is not more than 0.4
times the area of the principal peak in the chromatogram
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Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh 20 capsules. Open the capsules without
losing any part of the shells and transfer the contents as

Clobazam Capsules

Tests

obtained with reference'solution(c) (0.2 per cent). The sum of
the areas ofall other impurity peaks is not more than twice the
area of the principal peak in the chromatogram obtained with
reference solution (c) (1.0 per cent). Ignore any peak with an
area less than 0.1 times the area of the principal peak in the
chromatogram obtained with reference solution (c) (0.05 per
cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined
on the residue obtained in the test for Loss on drying.

Loss on drying (2.4.19). Not more than 0.5 per cent,
determined on 1.0 g by drying in an oven at 100°-105°.

Assay. Weigh accurately about 50 mg and dissolve in 100.0
rnl of ethanol (95 per cent). Dilute 2.0 rnl of the solution to
250.0 rnl with the same solvent. Measure the absorbance of
the resulting solution at the maximum at about 232 nm
(2.4.7), taking 1380 as the specific absorbance at 232 nm.

Calculate the content of C16H13ClN202.

Storage. Store protected from moisture.

Reference solution (b). Dilute 1 volume of reference solution
(a) to 2.5 volumes with methanol.

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

octadecylsilane bonded to porous silica (5 /lID),
- mobile phase: a mixture of 40 volumes of acetonitrile

and 60 volumes of water,
flow rate. 1 rnl per minute,

- spectrophotometer set at 230 nm,
- injection volume. 20 fll.

Inject the test solution and reference solutions (a) and (b).
Continue the chromatography for 5 times the retention time
of clobazam (about 15 minutes). In the chromatogram
obtained with the test solution the area of any impurity peak
is not more than the area of the principal peak in the
chromatogram obtained with reference solution (b). The sum
of the areas of all the impurity peaks is not more than twice
the area of the principal peak in the chromatogram obtained
with reference solution (a).

Dissolution (2.5.2).

Apparatus. No 1
Medium. 900 rnl of 0.1 M hydrochloric acid.
Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine ~y liquid chromatography (2.4.14).

Test solution. The flltrate obtained as given above.

Reference solution. Weighac:curateIya sui6ible·ql.lootiij·of
clobazam RS, dissolve in methanol, and dilute with the

Shake a quantity of the capsules containing 20 mg ofClobazam dissolution medium to obtain a solution having the same
with 10 rnl of dichloromethane, fllter and evaporate the flltrate concentration as that of the test solution.

to dryness. Dissolve the residue in the minimum amount of Chromatographic system
metha~ol, evaporate to dryness and dry the residue al105° - a stainless steel column ·12.5cm x 4.0 rmn, packed
for 10 minutes. The residue complies with the following test. with octadecylsilane bonded to porous silica (5

Determin~ infrared absorptionspectrophotolIletry (b4.6). i m)(such as Superspher ~00RP-18),
ColJ:ipan~ tl1espectrUffi wIth that obiilinedwith thespectrum'-'------· mol5i1ejiliase: a miXture of470 volumes of acetonitfile------
obtained with clobazam RS treated in the same manner or and 530 volumes of water,
with the reference spectrum of clobazam. - flow rate. 0.7 rnl per minute,

- spectrophotometer set at 230 nm,
- injection volume. 50 fll.

Inject alternatively the test solution and the reference solution.

Calculate the content of C16H13ClN202in the medium.

D. Not less than 75 per cent of the stated amount of
C16H13ClN202.

Clobazam Capsules contain not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
clobazam, CI6H13ClN202'

Usual strength. 10 mg.

Identification

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Extract a quantitY of the contents of the capsules
containing 40 mg of Clobazam with three quantities, each of
10 rnl, of dichloromethane, combine the filtered extracts,
evaporate to dryness and dissolve the residue in 2 rnl of
methanol. .

Reference solution (a). Dilute 1 volume of the test solution
to 200 .volumes.with methanol.
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completely as possible to a flask. Wash the shells with three
quantities, each of 30 ml, of methanol, add the washings to
the flask and dilute to 200.0 ml with methanol. Allow the shells
to dry at room temperature and weigh. The difference between
the weights represents the weight of the total contents. Mix
the contents of the flask with the aid of ultrasound for 10
minutes and stir magnetically for 20 minutes. Centrifuge a
portion of the suspension and dilute a volume of the resulting
supernatant liquid containing 5 mg of Clobazam to 100.0 ml
with methanol.

Reference solution (a). A 0.005 per cent w/v solution of
clobazam RS in methanol.

Reference solution (b). A solution containing 0.006 per cent
w/v of 7-chloro-1,5-dihydro-5-phenyl-1,5-benzodiazepine~
2,4(3H)-dione RS (desmethylclobazam) and 0.0125 per cent
w/v of clobazam RS in methanol.

Chromatographic system
a stainless steel column 20 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 1lID),

- mobile phase: a mixture of 470 volumes of acetonitrile
and 530 volumes of water,

- flow rate 0.7 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume. 20 Ill.

Inject reference solution (b). The resolution between the peaks
corresponding to desmethylclobazam and clobazam is not less
than 3.

Inject reference solution (a). The test is not valid unless the
relative standard deviation for replic;ate injections is not
more than 2.0 per cent.

Inject alternatively the test solution and reference solution (a).

Calculate the content of CI6H13CIN202 in the capsules.

Clofazimine

CI

¢ t'
~N~N CH3

~N~N-o-CI
H ~ /;

Mol. Wt. 473.4

Clofazimine is 3-(4-chloroanilino)-1O-(4-chlorophenyl)- 2,10
dihydro-2-(isopropylimino)phenazine.

CLOFAZIMINE

Clofazimine contains not less than 98.5 per cent and not more
than 101.5 per cent of C27H22Cl2N4' calculated on the dried
basis.

Category. Antibacterial (antileprotic).

Dose. For leprosy, for previously untreated patients, 100 mg
three times weekly; for sulphone-resistant patients, 100 mg
six times weekly. For the suppression of lepra reactions, 200
mgdaily.

Description. Dark red crystals or areddish-brown, fine powder;
almost odourless.

Identification

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

B. When examined in the range 230 nm to 600 nm, a 0.0005
per cent w/v solution in 0.01 M methanolic hydrochloric
acid shows absorption maxima, at about 283 nm and 487
nm; absorbance at about 283 nm, about 0.65 and at about
487 nm, about 0.32 (2.4.7).

C. Dissolve 2 mg in 3 ml of acetone and add 0.1 ml of
hydrochloric acid; an intense violet colour is produced. Add
0.5 ml of 5 M sodium hydroxide; the colour changes to
orange-red.

Tests

Related substances. Determine by thin-layer
chromatography (2.4.17), coating· the plate with silica gel
F254 and exposing the plate to ammonia vapour immediately
before use by suspending the plate for 30 minutes in a tank
containing a shallow layer of 0.2 Mammonia.

Mobile phase. A mixture of 85 volumes of dichloromethane
and 4 volumes of 1-propanol.

Test solution. Dissolve 0.2 g of the substance under
examination in 10 ml of choroform.

Reference solution (a). A 0.016 per cent w/v solution of the
substance under examination in chloroform.

Reference solution (b). A 0.01 per cent w/v solution of the
substance under examination in chloroform.

Apply to the plate 5 III of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in air for 5 minutes and
replace it in the tank. When the mobile phase has agam risen
12 cm dry the plate in air for 5 minutes and examine in daylight
and then in ultraviolet light at 254 run. Spray the plate with
sulphuric acid (50 per cent) and examine again in daylight.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with reference solution (a) and not
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more than two such spots are more intense than the spot in
the chromatogram obtained with reference solution (b).

Heavy metals (2.3.13). 2.0 g complies with the limit test
for heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent,
determined on 1.0 g by drying in an oven at 105°,

Assay. Weigh accurately about 0.5 g and dissolve in 20 ml
of chloroform. Add 50 ml of acetone and titrate with 0.1 M
perchloric acid in dioxan, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.04734 g of
C27H22ClzN4.

50.0 ml. Calculate the content of C27H22ClzN4. taking 650 as
the specific absorbance at 491 run.

Storage. Store protected from moisture.

Clomifene Citrate
Clomiphene Citrate

HO eOOH
.Hooc~eooH

Tests

Identification

NOTE - In the following tests, the solutions should be
protected from light in amber-coloured glassware. Ensure

C26H2gClNO,C6Hg07 Mol. Wt. 598.1

Clomifene citrate is a mixture of E- and Z-isomers of 2-[4-(2
chloro-1,2-diphenylvinyl)phenoxy]triethylariiine dihydrogen
citrate.

Clomifene Citrate contains not less than 98.0 per cent and
not more than 101.0 per cent of C26H2gCINO,C6Hg07,
calculated on the anhydrous basis.

C~lte~~or'y, Ovulation inducer.
""""""""""""","',

Dose. 50 mg daily for 5 consecutive days starting on fifth
(l~y oflnellstruation.

Description. A white or pale yellow, crystalline powder.

Clofazimine Capsules

A. When exariiined in the range 260 Ilrrit0600 l1ill(2.4.7},"ji
0.0005 per cent w/v solution in a mixture preparedby dissolving
2.25 g of sodium dodecyl sulphate, 0.85 g of
tertbutylammonium hydrogen sulphate and 0.885 g of
disodium hydrogen orthophosphate in 500 ml of water
adjust the pH to 3.0 with orthophophoric acid and 65
volumes of acetonitrile, shows two absorbance maximum
at 289 run and 491 run.

Clofazimine Capsules contain not less than 95.0 per cent
and not more than 105.0 per cent of the stated amount of
clofazimine, C27H22C12N4'

Usual strength. 100 mg.

Identification

Tests

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents of
20 capsules containing about 0.15 g ofClofazimine and dissolve
in sufficient chloroform to produce 100.0 ml. Filter through a
chloroforin-washed plug of cotton wool. Dilute 5.0 ml of the
clearfiltrate to 100.0 ml with chloroform. To 5.0 ml add 5.0 ml of
0.1 M methanolic hydrochloric acid and sufficient
chloroform to produce 50.0 ml. Measure the absorbance of
the resulting solution at the maximum at about 491 run (2.4.7),
using as the blank amixture of 5.0ml of 0.1 M inethanolic
hydrochloric acid and sufficient chloroform to produce

Tests B and C may be omitted if tests A and D are carried out.
Test A may be omitted if Tests B, C and D are carried out.

B. To 5 mg of the contents of a capsule add 3 ml of A. Determine by infrared absorption spectrophotometry
chloroform and 1 ml of 2 M hydrochloric acid; the colour (2.4.6). Compare the spectrum with that obtained with

-----of the-ehlorofonn-layer ehanges-t0-cvioletTAdd 2-ml-of-2-M--czomifene citrate RS. . .
sodium hydroxide; the colour changes to brownish-yellow.

B. Dissolve about 5 mg in 5 ml of a mixture of 10 volumes
of acetic anhydride and 50 volumes of pyridine and heat in
a water-bath; a deep red colour is produced.

C. In the test for Related substances, the principal peak in
the chromatogram obtained with the test solution corresponds
to the peak in the chromatogram obtained with the reference
solution (a).

D. A 5 per cent w/v solution gives the reactions of citrates
(2.3.1).
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minimum exposure of the solutions to daylight until they·are
required for chromatography.

Related substances. Determine by liquid chromatography
(2.4.14)

Test solution. A 0.125 per cent w/v solution of the substance
under examination in the mobile phase.

Reference solution (a). A solution containing 0.125 per cent
w/v of clomifene citratefor performance test RS in the mobile
phase.

Reference solution (b). Dilute 1 ml of the test solution to
50 ml with the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 rom, packed with
butylsilane bonded to porous silica (Such as Vydac C4),

- mobile phase: mix 400 volumes of acetonitrile with
600 volumes of water and add 8 ml of diethylamine,
adjust the pH of the mixture to 6.2 by the addition of
about 1 to 2 ml of phosphoric acid taking care to
reduce progressively the volume of each addition as
the required pH is approached,

- flow rate. 1.2 ml per minute,
- spectrophotometer set at 233 nm,
- injection volume. 10 Ill.

Equilibrate the column with the mobile phase at a flow rate
of 1.2 ml per minute for about one hour.

Inject reference solution (a). Continue the chromatography
for twice the retention time of the principal peak. Measure
the height (a) above the baseline of the peak due to clomifene
impurity A and the height (B) above the baseline of the lowest
point of the curve separating this peak from the peak due to
clomifene. The test is not valid unless A is greater than
15 times B and the chromatogram obtained resembles the
reference chromatogram. If necessary, adjust the
concentration of acetonitrile in the mobile phase.

Inject separately the test solution and reference solution (b).
Continue the chromatography for four times the retention time
of the principal peak. In the chromatogram obtained with the
test solution the area of any peak due to 2- [4-(1,2
diphenylvinyl)phenoxy]triethylamine is not greater than that
of the principal peak in the chromatogram obtained with
reference solution (b) (2 per cent) and the area of any other
secondary peak is not greater than half the area of the principal
peak in the chromatogram obtained with reference solution
(b) (l per cent); the sum of the areas of any secondary peaks
is not greater than 1.25 times the area of the principal peak in
the chromatogram obtained with reference solution (b)
(2.5 per cent). Ignore any peak with a retention time relative to
the clomifene peak of 0.2 or less and any peak with an area
less than 0.025 times the area of the principal peak in the

CLOMIFENE CITRATE

chromatogram obtained with reference solution (b) (0.05
per cent).

Z-isomer. 30 to 50 per cent.

Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under
examination in 25 ml of 0.1 M hydrochloric acid, add 5 ml of
1 M sodium hydroxide and shake with three quantities, each
of 25 ml, of ethanol-free chloroform. Wash the combined
extracts with 10 ml of water, dry over anhydrous sodium
sulphate and dilute to 100.0 ml with ethanol-free chloroform
To 20.0 ml of the solution add 0.1 ml of triethylamine and
dilute to 100.0ml with hexane.

Reference solution. Dissolve 25 mg of clomifene citrate RS in
25 ml of 0.1 M hydrochloric acid, add 5 ml of 1 M sodium
hydroxide and shake with three quantities, each of 25 ml, of
ethanol-free chloroform. Wash the combined extracts with
10 ml of water, dry over anhydrous sodium sulphate and dilute
to 100.0 ml with ethanol-free chloroform. To 20.0 ml of the
solution add 0.1 ml of triethylamine and dilute to 100.0 ml with
hexane.

Chromatographic system
a stainless steel column 30 cm x 4 rom, packed with
porous silica particles (10 f.Iill) (Stich as Parasol),

- mobile phase: a mixture of 1 volume of triethylamine,
200 volumes of ethanol-free chloroform and
800 volumes of hexane,

- flow rate. 2 ml per minute,
- spectrophotometer set at 302 nm,

injection volume. 50 Ill.
Equilibrate the column with the mobile phase for about 2 hours.

Inject the reference solution. The chromatogram obtained
shows a peak due to E-isomer just before a peak due to
Z-isomer. The test is not valid unless the resolution between
the peaks corresponding to E- and Z-isomers is at least 1.0.
If necessary, adjust the relative proportions of ethanol-free
cWoroforrn and hexane in the mobile phase. Measure the area
of the peak due to the Z-isomer in the chromatogram obtained
with the test solution and the reference solution.

Calculate the content of Z-isomer as a percentage of the total
clomifene citrate present.

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

Assay. Weigh accurately about 0.5 g and dissolve in 50 ml.
of anhydrous acetic acid. Titrate with 0.1 M perchloric acid,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.05981 g of
C26H2sClNO,C6Hs07'
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CI

CI9HZ3ClNz,HCI Mol. Wt. 351.3

Clomipramine-is.3~(3-chloro-10,11-dihydro~5H~dibenzo[bfJ

azepin-5-yl)-N,N-dimethylpropan-1-arnine hydrochloride.

gteaterthan 10,000 theoreticalplates per metre determine
using the peak due to E-isomer.

Calculate the percentage ofZ-isomer from the expression
100AJ(1.08AE+Az) where Az andAE are the areas of the peaks
due to the Z- and E-isomers respectively.

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of water,
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and fllter promptly
through a membrane filter disc having an average pore diameter
not greater than 1.0 f11ll, rejecting the ftrst 1 ml of the flltrate.
Dilute a suitable volume of the filtrate with 0.1 M
hydrochloric acid. Measure the absorbance of the resulting
solution at the maximum at about 232 nm (2.4.7). Calculate
the content of CZ6HzsClNO,C6Hs07 in the medium taking 317
as the speciftc absorbance at 232 nm.

D. Not less than 80 per cent of the stated amount of
CZ6HzsClNO,C6Hs07'

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 50 mg of Clomifene
Citrate, shake for 30 minutes with 70 ml oro.1 M hydrochloric
acid prepared in a 30 per cent v/v solution of 2-propanol
(instead of water normally used for the purpose as solvent),
dilute to 100.0 ml With the propanolic hydrochloric acid and
filter. Dissolve 5.0 ml of the flltrate to 100.0 ml with 0.1 M
hydrochloric acid and measure the absorbance oftheresulting
solution at the maximum at about 292 nm (2.4.7), using a
solution prepared by diluting 5 ml of the propanolic
hydrochloric acid to 100 ml with 0.1 M hydrochloric acid as
the blank. Calculate the content of CZ6HzsClNO,C6Hs07 taking
175 as the specific absorbance at 292 nm.

Tests

Clomifene Tablets
Clomifene Citrate Tablets; Clomiphene Tablets;
Clomophene Tablets

Clomifene Tablets contain not less than 92.5 per ceiit and not
more than 107.5 per cent of the stated amount of clomifene
citrate, CZ6HzsClNO,C6Hs07.

Usual strengths. 25 mg; 50 mg.

Identification

A. When examined in the range 230 nm to 360 nm (2.4.7),
the solution obtained in the Assay shows absorption maxima
at about 235 nm and 292 nm.

E. Dissolve a quantity of the powdered tablets containing
5 mg of Clomifene Citrate in 5 ml of a mixture of 10 volumes
of acetic anhydride and 50 volumes of pyridine and heat in
a water-bath; a deep red colour is produced.

Z-isomer. 30 to 50 per cent of the content of clomifene
citrate as determined in the Assay.

Determine by liquid chromatography (2.4.14)

Test solution. Shake a quantity of the powdered tablets
containing about 50 mg of Clomifene Citrate with 50 ml of
O.LM,hydrochIQric (u;id for lOIIriIlute::;a,IlclJilter, To 25 ml
of the flltrate add 5 ml of 1 M sodium hydroxide and extract
with three quantities, each of 25 ml, of. ethanol-free
chloroform. Wash the combined extracts with 10 ml of water,
dry over anhydrous sodium sulphate and add sufficient
ethanol-free chloroform to produce 100.0 ml. To 20.0 ml
of the resulting solution add 0.1 ml of triethylamine and
sufficient hexane to produce 100 ml.

Chromatographic system
- a stainless' steel column 30 cm x 4 mID, packed with

porous silica particles (10 f11ll) (Such as Parasol),
·---------,--~m=oJjile-phllse:a rrnxtutfH5f'ethanol::jteechlorofcJrtfrarrd--Clomipramine Hydrocliloriae-----·_------·

hexane, each containing 0.10 per cent v/v of
triethylamine, adjusted so that the baseline separation
is obtained between E- and Z-isomers of clomifene (a
mixture of 20 volumes of ethanol-free chloroform and
80 volumes of hexane is suitable),

- flow rate. 2 ml per minute,
spectrophotometer set at 302 nm,

- injection volume. 50 Ill.
Stabilise the system by passing about 250 ml of the mobile
phase.

Inject the test solution. In the chromatogram a peak due to
the E-isomer precedes that due to the Z-isomer of clomifene.
The test is not valid unless .baseline separation is. achieved
between E- and Z-clomifene and the column efficiency is
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Chromatographic system

Mobile phase B
(per cent v/v)

25

35
35
25

IP 2010

Clomipramine Hydrochloride contains not less than 99.0 per
cent and not more than 101.0 per cent ofC19H23CIN2,HCl,
calculated on the dried basis.

Category. Antidepressant.

Description. A white or slightly yellow, crystalline powder,
slightly hygroscopic.

Identification

Test A may be omitted if tests B, C and D are carried out.
Tests B, C and D may be omitted if test A is carried out.

A. Detennine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with clomipramine
hydrochloride RS.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of5 volumes ofammonia, 25 volumes
of acetone and 75 volumes of ethyl acetate.

Test solution. Dissolve 20 mg of the substance under
examination in 10 ml ofmethanol.

Reference solution. A 0.2 per cent w/v solution of
clomipramine hydrochloride RS in methanol.

Apply to the plate 5 f.ll of each solution. Allow the mobile
phase to rise 15 cm. Dry the plate in air, spray with 0.5 per cent
solution of potassium dichromate in a 20 per cent solution of
sulphuric acid. The principal spot in the chromatogram
obtained with the test solution corresponds to the principal
spot in the chromatogram obtained with the reference solution.

C. Dissolve about 5 mg in 2 ml of nitric acid. An intense blue
colour develops.

D. Dissolve about 50 mg in 5 ml of water and add I ml ofdilute
ammonia. Allow to stand for 5 minutes and filter. Acidify the
filtrate with dilute nitric acid. The solution gives reaction A
of chlorides (2.3.1).

Tests

Appearance of solution. A 10 per cent w/v solution in carbon
dioxide-free water (Solution A) is clear (2.4.1) and not more
intensely coloured than reference solution Y5 (2.4.1).

pH (2.4.24). 3.5 to 5.0, determined in solution A.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. 25 volumes ofmobile phase B and 75 volumes
of mobile phase A. .

Test solution. Dissolve 20 mg of the substance under
examination in 10 ml of solvent mixture.

Reference solution (a). A 0.2 per cent w/v solution of
clomipramine hydrochloride RS in solvent mixture.

Reference solution (b). Dilute I ml of reference solution (a) to
100 ml with solvent mixture.

CLOMIPRAMINE CAPSULES

- a stainless steel column 25 cm x 4.6 nim packed with
cyanopropylsilyl silica (5 1JIIl),
mobile phase: A. 1.2 g of sodium dihydrogen phosphate
in water, add 1.1 ml of nonylamine, adjust to pH 3.0 with
phosphoric acid and dilute to1000 ml with wate"r,

B. acetonitrile,
a linear gradient programme using the conditions given
below,
flow rate. 1.5 ml per minute,
spectrophotometer set at 254 nm,
injection volume. 20 f.ll.

Time Mobile phase A
(in min.) (per cent v/v)

o 75
10 65

32 65
44 75

Inject reference solution (a). Test is not valid unless the
column effciency is not less than 2000 theoretical plates
and the tailing factor is not more than 2.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 0.5 times the area of the peak
in the chromatogram obtained with reference solution (b)
(0.5 per cent) and the sum of areas of all the secondary peaks
is not more than the area of the peak in the chromatogram
obtained with the reference solution (b) (1.0 per cent).

Heavy metals (2.3.13). 2 g complies with limit test for heavy
metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent,
determined on 1 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.25 g, dissolve in 50.0 ml of
ethanol and add 5.0 ml of 0.01 M hydrochloric acid. Titrate
with 0.1 M sodium hydroxide. Determine the end-point
potentiometrically (2.4.25).

I ml of 0.1 M sodium hydroxide is equivalent to 0.03513 gof

C19H24Cl2N2'

Storage. Store. protected from light and moisture.

Clomipramine Capsules
Clomipramine Hydrochloride Capsules

Clomipramine Capsules contain Clomipramine Hydrochloride.

Clomipramine Capsules contains not less than 95.0 per cent
and not more than 105.0 per cent of the stated amount of
clomipramine hydrochloride, C19H23CIN2,HCl.
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Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Mol. Wt. 315.7

Clonazepam is 5-(2-chlorophenyl)-7-nitro-1 ,3~dihydro~

2H-1,4-benzodiazepin-2-one..

Clonazepam contains not less than 99.0 per cent and not more
than 101.0 per cent of ClsHIOC1N303, calculated on the dried
basis.

Category. Anticonvulsant.

Description. A slightly yellowish, crystalline powder.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 0.5 times the area of the peak
in the chromatogram obtained with reference solution (b)
(0.5 per cent) and the sum of areas of all the secondary peaks
is not more than the area of the peak in the chromatogram
obtained with the reference solution (b) (1.0 per cent).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately a quantity of the mixed
contents of 20 capsules containing about 50 mg of
Clomipramine, disperse in 100.0 rnl of methanol. Dilute
5.0 rnl of the solution to 50.0 rnl with methanol.

Reference solution. A 0.0125 per cent wlv solution of
clobazam RS in methanol.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mID packed with

octadecylsilane bonded to porous silica (5 1J1l1),
- mobile phase: a mixture of 47 volumes of acetonitrile

and 53 volumes of water,
- flow rate. 0.7 rnl per minute,
- spectrophotometer set at 230 urn,
- injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not
l]1Q:r~Jhf-!!t:2.Qp~r,p~l1t.,,

Inject the test solution and the reference solution.

Calciilate the content of C I6H 13CIN20i.

Clonazepam

Mobile phase B
(per cent v/v)

25

35

35

25

below,
- flow rate. 1.5 rn1 per minute,

spectrophotometer set at 254 urn,
- injection volume. 20 Ill.

Time Mobile phase A
(in min.) (per cent v/v)

o 75

10 65

32 65

44 75

Test solution. Disperse a quantity of the mixed contents of
20 capsules containing 20 mg of Clomipramine Hydrochloride
with 5 rn1 of mobile phase A with the aid of ultrasound for
15 minutes, dilute to 10 rnl with the same solvent and fllter.

Reference solution (a). A 0.2 per cent w/v solution of
clomipramine hydrochloride RS in mobile phase A.

Reference solution (b). Dilute 1 rnl of reference solution
(a) to 100 rnl with mobile phase A.

Chromatographic system
, "'-' a stainless steel"column"2Sernx4;6,mmpacked,with

cyanopropylsilyl silica (5 1J1l1) (Such as Hypersil BDS
CN),

- mobile phase: A. a mixture of 75 volumes of solution
prepared by dissolving 1.2 g of sodium dihydrogen
orthophosphate in 950 rnl of water, add 1.1 rnl of
nonylamine, adjust to pH 3.0 with orthophosphoric
acid and add sufficient water to produce 1000 rnl
(solution A) and 25 volumes of acetonitrile.

B. a mixture of 65 volumes of solution
A and 35 volumes of acetonitrile,

Inject reference solution (a). Test is notvalid unless the column
effciency is not less than 2000 theoretical plates and the tailing
factor is not more than 2.0.

Triturate a quantity of the contents of the capsules containing
0.15 g ofClomipramine Hydrochloride with 10 rn1 ofchloroform,
filter and evaporate the filtrate to dryness. The residue complies
with the following test.

Determine by infrared absorption spectrophotometry (2.4.6 ).
Compare the spectrum with that obtained with clomipramine
hydrochloride RS.

Usual strengths. 25 mg; 75 mg; 100 mg.

Identification
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Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with clonazepam RS.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. 10 volumes of tetrahydrofuran, 42 volumes
of methanol and 48 volumes of water.

Test solution. Dissolve 0.05 g of the substance under
examination in 10 ml of methanol and dilute to 100 ml with the
solvent mixture.

Reference solution (a). Dissolve 25 mg of clonazepam RS in
5 ml of methanol and dilute to 50 ml with the solvent mixture.

Reference solution (b). Dilute 1 ml of reference solution
(a) to 100 ril1 with solvent mixture.

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

octylsilane bonded to porous silica (5 /ffil),
- mobile phase: a mixture of 10 volumes of. tetra

hydrofuran, 42 volumes of methanol and
48 volumes of a 0.66 per cent solution of ammonium
phosphate previously adjusted to pH 8.0 with a 4 per
cent w/v of sodium hydroxide or orthophOsphoric
acid,

- flow rate. 1 ml per minute,
- spectrophotometer set at 254 nm,

injection volume. 10 !Jl.
Inject reference solution (a). Test is not valid unless the
column effciency is not less than 2000 theoretical plates
and the tailing factor is not more than 2.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 0.5 times the area of the peak
in the chromatogram obtained with reference solution (b)
(0.5 per cent) and the sum of areas of all the secondary peaks
is not more than the area of the peak in the chromatogram
obtained with the reference solution (b) (1.0 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent,
determined on 1 g by drying in an oven at 105° for 4 hours.

Assay. Weigh accurately about 0.275 g, dissolve in 50 ml of
acetic anhydride. Titrate with 0.1 M perchloric acid.
Determine the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03157g of
ClsHIOClN303.

Storage. Store protected from light.

CLONAZEPAM INJECTION

Clonazepam Injection
Clonazepam Injection is a sterile material consisting of
Clonazepam with orwithout excipients. It is filled in a sealed
container.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Usual strength. 1 mg per ml.

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Clonazepam Injection contains not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
clonazepam, ClsHIOClN303'

Description. A slightly yellowish, crystalline powder.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following
requirements.

Identification

Determine by thin-layer chromatography (2.4.17), coating the
plate with silica gel GF254.

Mobile phase. A mixture of 2 volumes of strong ammonia
solution, 15 volumes of n-heptane, 30 volumes of
nitromethane and 60 volumes of ether.

Test solution. Dilute 3 ml of a solution containing 3 mg of
Clonazepam in a stoppered tube with an equal volume ofwater,
shake with 1 ml of chloroform, allow to separate and use the
chloroform layer.

Reference solution. Dissolve 3 mg of clonazepam RS in 1 ml
of chloroform.

Apply to the plate 10 !Jl of each solution. Allow the mobile
phase to rise 10 cm. After development, dry the plate in a
current of cold air, spray with 2 M sodium hydroxide and heat

. at 120° for 15 minutes. The yellow spot in the chromatogram
obtained with test solution corresponds to that in the
chromatogram obtained with reference solution.

Tests
pH (2.4.24). 3.4 to 4.3.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 20 volumes of chloroform and 80
volumes of ether.
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Test solution. Dilute, if necessarY, 'l;t volufi?e. of the sOllltion
containing 10 mg of Clonazepam to 20 ml with water and
extract with three 3ml qmmtities of chloroform. Wash each
chloroform extract separately with· the same 10 ml'volume
of water, combine the extracts and add sufficient chloroform
to produce 10 ml.

Reference solution (a). A 0.0005 per cent w/v solution of 2
amino-2'-chloro-5-nitrobenzophenone RS ('nitrobenzo
phenone') in chloroform.

Reference solution (b). A 0.0002 per cent w/v solution of 2
amino-2'-chloro-5-nitrobenzophenone RS ('nitrobenzo
phenone') in chloroform.

Reference solution (c). A 0.0002 per cent w/v of 3-amino
4-(2-chlorophenyl)-6-nitroquinolin-2-one RS
('carbostyril') in chlorofonn.

Apply to the plate 50 ,n of each solution. After development,
dry the plate in a current of cold air. For the second
development use a mixture of 10 volumes'of ether and 90
volumes of nitromethane. After development, dry the plate,
heat at a pressure of 2 kPa at 120° for 3 hours, allow to cool
and spray with a 10 per cent w/v solution of zinc chloride in
0.1 M hydrochloric acid. Dry the plate in air and examine in
visual light. Any spots in the chromatogram obtained with
test solution corresponding to the nitrobenzophenone and
carbostyril impurities are not more intense than the spots in
the chrolllatogram.s obtmned with reference solutions (b) arid
(c) respectively (0.2 per cent). Any other secondary spot in
the chromatogram obtained with test solutionis not more
intense than the spot in the chromatogram obtained with
reference solution (a) (0.5 per cent).

Assay. Protect the solutions from light throughout the assay.

To a volume of the sohltion containing 20mg of Clonazepam,
dilute to 100.0 ml with propan-2-ol. Dilute 10.0 ml of the
solution to 100.0 ml with propan-2-ol. Measure the
absorbance of the resulting solution at the maximum at 310 nm
(2.4.7). C-alcrilale'the content of C~sHioClN303taking 364 as
the specific absorbance at 310 nm.

Storage. Store protected from light.

Labelling. The label states (1) 'Sterile Clonazepam
Concentrate'; (2) that the diluted injection is to be given by
intravenous injection.

Clonazepam Tablets
Clonazepam Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
clonazepam, ClsHIOClN303'

Usual strengths. 0.5 mg; 1 mg; 2 mg.

IF 2010

Identification

A. To an amount of the finely powdered tablets containing
about 10 mg of Clonazepam in a small separator add 25 ml
of water, shake for 2 minutes, and extract with two quantities,
each of 40 ml, of chloroform. Pass the extracts through
anhydrous sodium sulphate, combine them, and evaporate to
dryness at room temperature with the aid of a stream of
nitrogen; the residue complies with the following test.

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

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

Tests

Dissolution (2.5.2).

Apparatus No.1
Medium. 900 ml of degassed water.
Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter,
discarding about 10 ml of the filtrate.

Determine by liquid chromatography (2.4.14).

Test solution. The filtrate obtained as given above.

Reference solution. A 0.005 per cent w/v solution of
clonazepam RS in methanol. Dilute suitably with the
dissolution medium to produce a solution with a known
concentration similar to the expected concentration of the
test solution.

Chromatographic system
- a stainless steel column 30 cm x 4.0 mID, packed with

octadecylsilane bonded to porous silica (5 J.lIll),
- mobile. phase: a mixture of 40 volumes of water, 30

¥01I1mes-of-m~thanol,..an.cL30,.,.v:olumes_o:LacetonitJ:ile,__,__ .
- flow rate. 1 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 100 ,n.

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

Inject .the test. solution and the reference. solution.

D. Not less than 70 per cent of the stated amount of
ClsHIOCIN303'

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. A mixture of 10 volumes of tetrahydrofuran,
42 volumes of methanol and 48 volumes of water.
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Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing 10 mg of Clonazepam,
dissolve in 75 ml of the solvent mixture and dilute to 100.0 ml
with the solvent mixture and ftlter.

Reference solution (a). Dissolve 25 mg of clonazepam RS in
150 ml of the solvent mixture and dilute to 250.0 ml with the
solvent mixture.

Reference solution (b). Dilute 1 ml of the reference solution
(a) to 100.0 ml with the solvent mixture.

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

octylsilane bonded to porous silica (5 Illl),
- mobile phase: a mixture of 10 volumes of

tetrahydrofuran, 42 volumes of methanol and 48
volumes of a 0.66 per cent w/v solution of ammonium
phosphate, with the pH previously adjusted to 8.0 with
a 4 per cent w/v solution of sodium hydroxide or
orthophosphoric acid,

- flow rate. 1 ml per minute,
- spectrophotometer set at 254 urn,
- injection volume. 50 ~.

Inject reference solution (a). The test is not valid unless the
column efficiency is not less than 2000 theoretical plates and
the tailing factor is not more than 2.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the testsolution, the area of any
secondary peak is not more than the area of the·peak in the
chromatogram obtained with reference solution (b) (1.0 per
cent) and the sum of areas of all secondary peaks is not more
than twice the area of the peak in the chromatogram obtained
with the reference solution (b) (2.0 per cent). Ignore any peaks
with an area 0.05 times the area of the principal peak in the
chromatogram obtained with reference solution (b) (0.05 per
cent).

Uniformity of content. Comply with the test stated under
Tablets.

Determine by liquid chromatography (2.4.14), as described
under Assay.

Test solution. To one tablet add 5 ml of the solvent mixture,
disperse with the aid of ultrasound for. 10 minutes, dilute, if
necessary, with sufficient of the solvent mixture to produce a
solution containing 0.01 percent of Clonazepam and ftlter.

Calculate the content of C 1sHlQClN30 3 in the tablet.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A mixture of 10 volumes of tetrahydrofuran,
42 volumes of methanol and 48 volumes of water.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing 10 mg of Clonazepam,

CLONIDINE HYDROCHLORIDE

dissolve in 75 ml of the solvent mixture and dilute to 100.0
ml with the solvent mixture and ftlter.

Reference solution. Dissolve 25 mg of clonazepam RS in
150 ml of the solvent mixture and dilute to 250.0 ml with
the solvent mixture.

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

octylsilane bonded to porous silica (5 Illl),
- mobile phase: a mixture of 10 volumes of

tetrahydrofuran, 42 volumes of methanol and 48
volumes of a 0.66 per cent w/v solution of ammonium
phosphate, with the pH previously adjusted to 8.0 with
a 4 per cent w/v solution of sodium hydroxide or
orthophosphoric acid,

- flow rate. 1 ml per minute,
- spectrophotometer set at 254 urn,
- injection volume. 50 ~.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0 and the relative standard
deviation for replicate inje,ctions is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of C1sHlQClN30 3in the tablets.

Storage. Store protected from moisture.

Clonidine Hydrochloride

H CI

CrN~·,HCI
HCIN

C9H9ClzN3,HCl Mol. Wt. 266.6

Clonidine Hydrochloride is 2-[(2,6-dichlorophenyl)irnino]
irnidazolidine hydrochloride.

Clonidine Hydrochloride contains not less than 98.5 per cent
and not more than 101.0 per cent of C9H9C12N3,HCl,
calculated on the dried basis.

Category. Antihypertensive.

Dose. Orally, 50 to 100 /lg thrice daily increased gradually
according to the needs and response of the patient; maximum
daily dose 1.2 mg. By slow intravenous injection, 150 to
300 /lg; maximum daily dose 750 /lg.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omittediftests B, C and D are carried out. Tests
Band C may be omitted if tests A and D are carried out.

1115



CLONIDINE HYDROCHLORIDE IP 2010

Tests

Clonidine Injection
Clonidine Hydrochloride Injection

Clonidine Injection is a sterile solution of Clonidine
Hydrochloride in Water for Injections.

Clonidine Injection contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of clonidine
hydrochloride, C9H9C12N3,HCl.

Usual strength. 150 Ilg in 1 ml.

Identification

A. Dilute a volume containing 300 Ilg of Clonidine
Hydrochloride to 5 ml with 0.01 M hydrochloric acid. When
examined in the range 230 nm to 360 nm, the resulting solution
shows absorption maxima at about 272 nm and 279 nm and an
inflection at about 265 nm (2.4.7).

B. To a volume containing 150 Ilg of Clonidine Hydrochloride
add 1 ml of a 10 per cent w/v solution ofammonium reineckate
and keep aside for 5 minutes; a pink precipitate is obtained.

Reference solution. Dilute 1 volume of the test solution to
100 volumes with methanol.

A. Detennine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with clonidine
hydrochloride RS or with the reference spectrum of clonidine
hydrochloride.

B. When examined in the range 230 nm to 600 nm, a 0.03 per
cent w/v solution in 0.01 M hydrochloric acid shows
absorption maxima, at about 272 nm and 279 nm and an
inflection at about 265 nm (2.4.7)

C. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds
to that in the chromatogram obtained with reference solution (b).

D. Gives reaction A of chlorides (2.3.1).

Tests

Appearance of solution. A 5.0 per cent w/v solution in
carbon dioxide-free water is clear (2.4.1), and not more
intensely coloured than reference solution YS7 (2.4.1).

pH (2.4.24). 4.0 to 5.0, determined in a 5.0 per cent w/v
solution.

Related substances. Detennine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. Shake together 50 volumes of water, 40
1 f 1 b l d 0 1 f l

. l d pH (2.4.24). 4.0 to 7.0.
vo urnes 0 - utano an 1 vo urnes 0 g acza acetic aci
and allow the layers to separate. Use the filtered upper layer. Related substances. Detennine by thin-layer chromatography

Test solution (a). Dissolve 0.1 g pf the supstance lln<:Ier (2.4.17), coating the plate with silica gel G.
examination in lOmlofmethanol. Mobile phase. Shake together 50 volumes water,

Test-solution (b). Dilute 1.0 ml of test solution (a) to 10ml with volumes of I-butanol and 10 volumes of glacial acetic acid
methanol. arid anow the hiyers to separate.Use'thefJ.1fered upper layer.

Reference solution (a). Dilute 5 ml of test solution (b) to Test solution. Add 10 ml of methanol to a volume containing
100 ml with methanol. 750 Ilg of Clonidine Hydrochloride, evaporate to dryness

and dissolve the residue in 0.5 ml of methanol.Reference solution (b). A 0.1 per cent w/v solution of
clonidine hydrochloride RS in methanol.

Apply to the plate 10 III of each solution. After development,
dry the plate in air and spray with modified potassium Apply to the plate 20 III of each solution. After development,

-----,iodobismuthate-solution.Allow-to,dry...in,air-for-1...hour:,-spr:ay.--dry-the-plate-in-air-and-spray-with-modified-potassium---
again with the same reagent and immediately spray with a iodobismuthate solution. Allow to dry in air for 1.hour, spray
5 per cent w/v solution of sodium nitrite. Any secondary spot again with the same reagent and immediately spray with a
in the chromatogram obtained with test solution (a) is not 5 per cent w/v solution of sodium nitrite. Any secondary
more intense than the spot in the chromatogram obtained spot in the chromatogram obtained with the test solution is
with reference solution (a). not more intense than the spot in the chromatogram obtained

Sulphated ash (2.3.18). Not more than 0.2 per cent w/w. with the reference solution.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined Other tests. Complies with the tests stated under Parenteral
on 1.0 g by drying in an oven at 105°. Preparations (Injections).

Assay. Weigh accurately about 0.2 g and dissolve in 70 ml of Assay. To an accurately measured volume of the injection
ethanol (95 per cent). Titrate with 0.1 M ethanolic sodium containing 150 Ilg of Clonidine Hydrochloride add 25 ml of
hydroxide, determining the end-point potentiometrically citrophosphate buffer pH 7.6, 5 ml of water, and 1 ml of a
(2.4.25). solution containing 0.15 per cent w/v of bromothymol blue
1 ml of 0.1 Methanolic sodium hydroxide is equivalent to and 0.15 per cent w/v of anhydrous sodium carbonate. Add
0.02666 g of C9H9C12N3,HCl. 30 ml of chloroform, shake for 1 minute and centrifuge. To

1116



IP 2010

15.0 ml of the chlorofonn layer add 10 ml of boric acid
solution and measure the absorbance of the resulting solution
at the maximum at about 420 nm (2.4.7), using as the blank a
solution prepared by diluting 10 ml of boric acid solution
to 25.0 ml with chloroform. Repeat the operation by adding
to 5.0 ml of a 0.003 per cent w/v solution of clonidine
hydrochloride RS, previously dried to constant weight at
105°,20 inl of citrophosphate buffer pH 7.6 and completing
the procedure described above beginning at the words "5 ml
of water". Calculate the content of CgHgCI2N3;HCI from the
absorbance obtained using clonidine hydrochloride RS in
place of the substance under examination.

Storage. Store in single dose containers.

Clonidine Tablets
Clonidine Hydrochloride Tablets

Clonidine Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of clonidine
hydrochloride, CgHgChN3,HCl.

Usual strengths. 25 Ilg; 100 Ilg; 300 Ilg

Identification
••................•.•..•-_..•... ,,, ..•...•

To a quantity of the powdered tablets containing 500 Ilg of
Clonidine Hydrochloride add 30 ml of water and 5 ml of 1
M sodium hydroxide. Swirl gently and extract with 20 ml of
chloroform. Remove the chloroformlayer, dry with anhydrous
sodium sulphate, fIlter and evapora;te the fIltrate to dryness.
Dissolve the residue in 8 rnl of 0.01 M hydrochloricacid.
The resulting solution complies with the following .tests.

A. When examined in the range 230 nm to 360 nm, it shows
absorption maxima at about 272 nm and 279 nm and aninflection
at about 265 nm (2.4.7).

B. To 2 rnl add 1ml ofa 10 per cent w/v solution ofammonium
reineckate and allow to stand for 5 minutes; a pink precipitate
is produced.

Tests

Uniformity of content. Comply with the test stated under
Tablets.

For tablets containing 300 pg or more of Clonidine
Hydrochloride - To one tablet add 200 ml of citrophosphate
buffer pH 7.6, shake until disintegrated and dilute with
citrophosphate buffer pH 7.6, if necessary, to give a solution
containing about 0.0015 per cent w/v of Clonidine
Hydrochloride. To 5 rnl of the supernatant liquid add 1 rnl of a
solution containing 0.15 per cent w/v of bromothymol blue
and 0.15 per cent w/v of anhydrous sodium carbonate. Add
10 rnl of chloroform, shake for 1 minute and centrifuge. To 5 rnl

CLOPIDOGREL BlSULPHATE

of the supernatant liquid add 5 rnl of boric acid solution and
measure the absorbance ofa 2-cm layer of the resulting solution
at the maximum at about 420 nm (2.4.7), using as the blank a
mixture of 5 rnl of boric acid solution and 5 ml of chloroform.
Repeat the operation by using a solution prepared by diluting
5 rnl of a 0.03 per cent w/v solution of clonidine hydrochloride
RS to 100 ml with citrophosphate buffer pH 7.6, transferring
5 ml to a separator and completing the procedure described
above beginning at the words "add 1 ml of a solution...".

Calculate the content of CgHgCI2N3,HCI in the tablet from the
absorbance obtained using clonidine hydrochloride RS in
place of the tablet.

For tablets containing less than 300 pg of Clonidine
Hydrochloride - Use the same procedure but with a
concentration of 0.001 per cent w/v or 0.0005 per cent w/v of
Clonidine Hydrochloride as appropriate and with
corresponding smaller concentrations of clonidine
hydrochloride RS.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. To an accurately weighed
quantity of the powder containing about 100 Ilg of Clonidine
Hydrochloride add 25 ml of citrophosphate buffer pH 7.6 and
shake for 15 minutes. Add 5 rnlofwaterand 1 rnl ofa solution
containing 0.15- per centw/v of bromothymol blue and
0.15 per cent w/v of anhydrous sodium carbonate and shake
to disperse. Add 30 rnl of chloroform, shake for 1 minute and
centrifuge. To 15.0 ml of the chloroform layer add 10 mlof
boric acid solution and measure the absorbance of the
resulting solution at the maximum at about 420 nm (2.4.7),
using as the blank a solution prepared by diluting 10 ml of
boric acid solution to 25.0 rnl with chloroform. Repeat the
operation by adding to 5.0 rnl of a 0.003 per cent w/v solution
of clonidine hydrochloride RS, previously dried to constant
weight at 105°, 20 rnl of citrophosphate buffer pH 7.6 and
completing the procedure described above beginning at the
words "5 ml of water'. Calculate the content ofCgHgChN3,HCI
from the absorbance obtained using clonidine hydrochloride
RS in place of the substance under examination.

Clopidogrel Bisulphate

0yOCHs
I

~~~ ,H2S04

\S--VCI~

C16H16ClN02S, H2S04 Mol. Wt. 419.9

Clopidogrel Bisulphate is methyl (S)-a.-(0-chloropheny1)-6,7
dihydrothieno[3 ,2-c]pyridine-5-(4H)-acetate sulphate.
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Clopidogrel Bisulphate contains not less than 97.0 per cent
and not more than 101.5 per cent of CU;H16ClNOzS,HzS04,
calculated on the dried basis.

Category. Antidepressant.

Description. A white to off-white powder.

Identification

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

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

C. Gives reaction A of sulphates (2.3;1).

Tests
Related substances. Determine by liquid chromatography
(2.4.14).

NOTE - For all clopidogrel related compounds, the
concentrations are expressed as bi-sulphate salts. Use bi
sulphate salt equivalents stated on reference substances
labels to calculate the concentrations as appropriate.

Test solution. Dissolve 100 mg of the substance under
examination in 5.0 ml of methanol and dilute to 200.0 ml with
the mobile phase.

Reference solution. A solution containing 20 /lg per ml of
clopidogrelbisulphate RS, 40/lgper mlof (+);;(S);;(O"
chlorophenyl)-6, 7-dihydrothieno(3,2-c]pyridine-5(4H)
acetic acid RS (clopidogrel impurity A RS), 120 /lg per ml of
methyl(±)-(0 )-chlorophenyl)-4,5 dihydrothieno(2,3
c)pyridine-6(7H)-acetate, hydrochloride RS (clopidogrel
impurity B RS), and 200 /lg per ml of methyl(-)-(R)-o
chlorophenyl)-6,7 dihydrothieno(3,2-c)pyridine-5(4H)
acetate,hydrogen sulphate RS (clopidogrel impurity C RS),
in methanol. Dilute 5.0 ml of the solution to 200.0 ml with the
lllobile phase.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packed with
chiral recognition protein, ovomucoid, chemically
bonded to porous silica (5 J.lill),

- mobile phase: a mixture of 75 volumes ofa buffer solution
prepared by dissolving 1.36 g of potassium phosphate
in 1000 ml of water and 25 volumes of acetonitrile,
flow rate. 1 ml per minute,

- spectrophotometer set at 220 nm,
- injection volume. 10 fll.

Inject the reference solution. The relative retention time with
respect to clopidogrel, for impurity A is about 0.5, for
enantiomers ofclopidogrel impurity B, about 0.8 and 1.2 and
for clopidogrel impurity C, about 2.0.. The test is not valid

IP 2010

unless the resolution between clopidogrel and the first
enantiomer of clopidogrel impurity B.is not less than 2.5.

Inject the test solution and the reference solution. In the
chromatogram obtained with the test· solution the area of the
peak due to clopidogrel impurity A is not more than the area
of the corresponding peak in the chromatogram obtained with
the reference solution ( 0.2 per cent ), the area of the peak due
to the first enantiomer of clopidogrel impurity B is not more
than the area of the corresponding peak in the chromatogram
obtained with the reference solution ( 0.3 per cent) and the
area of the peak due to clopidogrel impurity C is not more
than the area of the corresponding peak in the chromatogram
obtained with the reference solution (.1.0 per cent ). The area
of any peak due to other impurities is not more than the area of
the peak due to clopidogrel bisulphate RS in the chromatogram
obtained with the reference solution (0.1 per cent). The sum of
all the impurities is not more than 1.5 per cent.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105° for.2 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately about 100mg of the substance
under examination and dissolve in 100.0 rnl ofmethanol. Dilute
5.0 ml of this solution to 50.0 rnl with the mobile phase.

Reference solution (a). A 0.1 per cent w/v solution of
cliJpidogiel bisulphdte RSih }ifethanol. Dilute 5:0mlof
this solution to 50.0 rnl with the mobile phase.

Ke!erence solidian (o):ksoliiti6ncontaimn!nOOlig--pef1nl
of clopidogrel bisulphate RS and 200 /lg per ml of
clopidogrel impurity B RS in methanol. Dilute 5.0 rnl of
this solution to 50.0 rnl with the mobile phase.

Chromatographic system
a stainless steel column 15cm x 4.6mm, packed with
chiral recognition protein, ovomucoid, chemically
bonded to porous silica{5 J.lill),
mobile-phase-:-a-mixture-of...,..75-cvolumes..-of-a..-buffer----- -
solution prepared by dissolving 1.36 g of monobasic
potassium phosphate in 1000 rnl of water and 25
volumes of acetonitrile,

- flow rate. 1 ml per minute,
- spectrophotometer set at 220 nm,

injection volume. 10 fll.
Inject reference solution (b). The relative retention times with
respect to clopidogrel, for enantiomers of clopidogrel impurity
B are about 0.8 and 1.2 and the resolution between clopidogrel
and the first enantiomer of clopidogrel impurity B is not less
than 2.5.

Inject reference solution (a). The test is not valid unless the
relative standard deviation for replicate injections is not
more than2.0 per cent.
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Inject the test solution and reference solution (a).

Calculate the content of C16H16CIN02S,H2S04.

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

Clopidogrel Tablets
Clopidogrel Bisulphate Tablets

Clopidogrel Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
clopidogrel, Cl~16ClN02S,

Usual strength. 75 mg.

Identification

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

Tests
Dissolution (2.5.2).

Apparatus No.1,

Medium. 900 ml of 0.1 M hydrochloric acid,

Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.
Measure the absorbance of the filtered solution, suitably
diluted with the medium if necessary, at the maximum at
about240 nm (2.4.7). Calculate the content of C16H16ClN02S
in the medium from the absorbance obtained from a solution
of known concentration of clopidogrel prepared by
dissolving a suitable quantity of clopidogrel bisulph(lte RS
in 20 ml of methanol and further diluting with the medium.

D. Not less than 80 per cent of the stated amount of
Cl~16ClN02S,

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing 75 mg of Clopidogrel,
add 5 ml of methanol and dilute to 200.0 ml with the mobile
phase. Allow to stand for 10 minutes and mix and filter.

Reference solution (a). A solution containing clopidogrel
bisulphate RS equivalent to 40 flg per ml of clopidogrel,
250 flg per ml of [(+)-(S)-(o-chlorophenyl)-6,7
dihydrothieno(3,2-c]pyridine-5(4H)-aceticacid] RS
(clopidogrel impurity A RS) and 300 flg per ml of [methyl(
)-(R)-o-chlorophenyl)-6,7 dihydrothieno(3,2-c)pyridine
5(4H)-acetate,hydrogen sulphate]RS (clopidogrel impurity
C RS) in methanol. Dilute 5.0 ml of the solution to 200.0 ml
with the mobile phase.

Reference solution (b). A solution containing clopidogrel
btsulphate RS equivalent to 100 flg per ml of clopidogrel, and

CLOPIDOGRELTABLETS

200 flg per ml of [methyl(±)-(o)-chlorophenyl)-4,5
dihydrothieno(2, 3-c)pyridine-6(7H)-acetate, hydrogen
sulphate] RS (clopidogrel impurity B RS) in methanol. Dilute
5.0 ml of the solution to 200.0 ml with the mobile phase.

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

chiral recognition protein, ovomucoid,chemically
bonded to porous silica (5 /lffi),

- mobile phase: a mixture of75 volumes ofa buffer solution
prepared by dissolving 1.36 g of potassium phosphate
in 1000 ml of water and 25 volumes of acetonitrile,

- flow rate. 1ml per minute,
spectrophotometer set at 220 nm,
injection volume. 10 fll.

Inject reference solution (b). The relative retention times with
respect to clopidogrel for enantiomers of clopidogrel impurity
B are about 0.8 and 1.2. The resolution between clopidogrel
and the first enantiomer of clopidogrel impurity B is not less
than 2.5. Inject reference solution (a). The relative retention
time with respect to clopidogrel for clopidogrel impurity A is
about 0.5 and for clopidogrel impurity C is about 2.0. The
relative standard deviation for replicate injections is not more
than 15.0 per cent for each peak.

In the chromatogram obtained with the test solution the area
of the peak due to clopidogrel impurity A is not more than 0.7
times the area of the corresponding peak in the chromatogram
obtained with reference solution (a) (1.2 per cent ), and the
area of the peak due to clopidogrel impurity C is not more
than 0.75 times the area of the corresponding peak in the
chromatogram obtained with reference solution (a) (1.5 per
cent). The area of any peak due to other impurities is not more
than twice the area of the peak due to clopidogrel bisulphate
RS in the chromatogram obtained with reference solution (a)
(0.2per cent, excluding impurityB). The sum ofall the impurities
is not more than 2.5 per cent, excluding impurity B.

Uniformity of content (For tablets containing 10 mg or
less). Comply with the test stated under Tablets.

Disperse one tablet in 50 ml of 0.1 M hydrochloric acid.
Dilute 5.0 ml of the solution to 50.0 ml with 0.1 M
hydrochloric acid and filter. Measure the absorbance of the
filtered solution at the maximum at about 270 nm (2.4.7).
Calculate the content of C16H16ClN02S from the absorbance
obtained from a solution of known concentration of
clopidogrel bisulphate RS in 0.1 M hydrochloric acid.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder equivalent to 75 mg of clopidogrel,
disperse in 100.0 ml of the methanol. Dilute 5.0 ml of the
solution to 50.0 ml with the methanol and filter.
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Reference solution (a). A 0.01 per cent w/v solution of
clopidogrel bisulphate RS in methanol. .

Reference solution (b). A solution containing clopidogrel
bisulphate RS equivalent to 100 Ilg per ml of clopidogrel and
200 Ilg per ml of [methyl(±)-(o)-chlorophenyl)-4,5
dihydrothieno(2,3-c)pyridine-6(7H)-acetate, hydrogen
sulphate] RS (clopidogrel impurity B RS) in methanol. Dilute
5.0ml of the solution to 200.0 ml with the mobile phase.

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

chiral recognition protein, ovomucoid, chemically
bonded to porous silica (5 flID),

- mobile phase: a mixture of 75 volumes of a buffer
solution prepared by dissolving 1.36 g of monobasic
potassium phosphate in 1000 mlof water and 25
volumes of acetonitrile,

- flow rate. 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume. 10 fll.

Inject reference solution (b). The relative retention times with
respect to c1opidogrel, for enantiomers ofclopidogrel impurity
B are about 0.8 and 1.2 and the resolution between
c1opidogrel and the fIrst enantiomer of c1opidogrel impurity
B is not less than 2.5.

Inject reference solution (a). The test is not valid unless the
. relatlves'fandaid 'deviation'ror"replicafe' InjeCtl0I11tis'not

more than 2.0 per cent.

Inject the test solution and reference solution (a).

Calculate the content of C16H16CINOzS in the tablets.

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

Labelling. The label states the strength in terms of the
equivalent amount of c1opidogrel.

Clotrimazole

Mol. Wt. 344.8

Clotrimazole is 1-[(2:chlorophenyl)diphenylmethyl]-lH-
imidazole. . . __._. ._ ___ ". ._. .... _

IP 2010

Clotrimazole contains not less than 98.0 per cent and not more
than 102.0 per cent of C22H17CINz, calculated on the dried basis.

Category. Antifungal.

Description. A white or pale yellow, crystalline powder.

Identification

A. Detennine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with clotrimazole
RS or with the reference spectrum of c1otrimazole.

B. When examined in the range 230 nm to 360 nm, a 0.04 per
cent w/v solution in a mixture of 1 volume of0.1 M hydrochloric
acid and 9 volumes of methanol shows absorption maxima at
about 262 and 265 nm; absorbance at about 262 nm, about
0.9 and at about 265nm, about 0.92 (2.4.7).

Tests

Appearance ofsolution. A5.0 per cent w/v solution in ethanol
(95 per cent) is clear (2.4.1), and not more intensely coloured
than reference solution BYS6 (2.4.1).

2·Chlorotritanol. Determine by liquid chromatography
(2.4.14).

Solvent mixture. A mixture of 70 volumes of methanol and
30 volumes of 0.02 M phosphoric acid.

Test solution. Dissolve 0.1 g of the substance under
eXamination in 100 ml with solvent mixture.

Reference solution (a). A 0.0002 per cent w/v solution of
Z:i:hlor()trital'lo[ RS iif the same solVeriffuiX.tiife.'

Reference solution (b). Dilute I volume of the test solution
to 50 v;olumes with the same solvent mixture.

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

octadecylsilane bonded to porous silica (5 flID),
- mobile phase: a mixture of 70 volumes of methanol and

30 volumes of 0.02 M acid to
per

in methanol,
- flow rate. 1.5 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume. 20 fll.

Inject the test solution and reference solution (a). Allow the
chromatography to proceed for 1.5 times the retention time of
the principal peak in the chromatogram obtained with thetest
solution. The area of any peak corresponding to
2-chlorotritanol in the chromatogram obtained with the test
solution is not greater then the area of the peak in the
chromatogram obtained with reference solution (a). The test
is not valid unless the column efficiency, determined using
the principal peak in the chromatogram obtained with
referenc..e.s.Ql!Jtion.(btis_r!oJ:JeJl.s.thJ!J1..9J:>OO th~Q[flli<;;~plf!t~_~

1120



IP 2010

hnidazole. Determine by thin-layer chromatography (2.4.17),
coating the plate with silica gel G.

Mobile phase. A mixture of 180 volumes of toluene, 20 volumes
of I-propanol and 1 volume of strong ammonia solution.

Test solution. Dissolve 0.5 g of the substance under
examination in 10 ml ofchloroform.

Reference solution. A 0.01 per cent w/v solution of imidazole
in chloroform.

Apply to the plate 10 III of each solution. Mer development,
dry the plate in air, place in a tank of chlorine prepared by the
addition of hydrochloric acid to potassium permanganate
and allow to stand for 2 minutes. Remove any excess chlorine
from the plate with a current of air and spray with potassium
iodide and starch solution. Any spot corresponding to
imidazole in the chromatogram obtained with the test solution
is not more intense than the spot in the chromatogram obtained
with the reference solution.

Sulphated ash (2.3.18). Not more than 0,1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, detennined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.3 g and dissolve in 50 ml
of anhydrous glacial acetic acid. Titrate with 0.1 M
perchloric acid, using 1-naphtholbenzein solution as
indicator to a green end-point. Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03448 g of
C22H17C1N2'

Storage. Store protected from light.

Clotrimazole'Cream
[

Clotrimazole Cream contains Clotrlmazole in a suitable base.

Clotrimazole Cream contains not less than 95.0 per centand
not more than 105.0 per cent of the stated amount of
clotrimazole, C22H 17C1N2.

Usual strengths. 1 per cent w/w; 2 per cent w/w.

Identification

A. Mix a quantity ofthe creamcontaining 40 mg ofClotrirnazole
with 20 ml of a mixture of 1 volume.of 1 M sulphuric acid an.d
4 volumes of methanol and shake with two quantities, each of
50 ml, of carbon tetrachloride, discarding the' organic layers.
Make the aqueous phase alkaline with dilute ammonia
solution, add a further 5 ml of dilute ammonia' solution and
extract with two quantities, each of 40 ml, of chloroform.
Combine the chloroform extracts, shake with 5 g of anhydrous
sodium sulphate, fIlter and add sufficient chloroform to the
ffitrate to produce 100 ml. Evaporate 50 ml to dryness and
dissolve the residue in 50 ml of a mixture of 1volume of 0.1 M

CLOTRIMAZOLE CREAM

hydrochloric acid and 9 volumes of methanol. When examined
in the range 230 urn to 360 urn, the resulting solution shows
absorption maxima at about 262 urn and 265 urn (2.4.7).

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. Di-isopropyl ether in a chromatography tank,
containing 25 ml of strong ammonia solution in a beaker.

Test solution. Shake a quantity of the cream containing 20
mg of Clotrimazole with 4 ml of dichloromethane for 30
minutes, centrifuge and use the supernatant liquid.

Reference solution. A 0.5 per cent w/v solution of
clotrimazole RS in dichloromethane.

Apply to the plate 10 III of each solution. After development,
dry the plate in a current of air and spray with dilute potassium
iodobismuthate solution. The spot in the chromatogram
obtained with the test solution is reddish brown and
corresponds to the spot in the chromatogram obtained with
the reference solution.

Tests

2-Chlorotritanol. Determine by liquid chromatography
(2.4.14).

Test solution. Extract a quantity of the cream containing 20 mg
ofClotrirnazole by warming with 20 ml ofmethanol in a water
bath at 50° for 5 minutes, shaking occasionally. Remove from
the water-bath, shake the mixture vigorously while cooling to
room temperature, cool in ice for 15 minutes, centrifuge for 5
minutes and decant the supernatant liquid. Repeat the
extraction with further quantities, each of 20 ml, of methanol.
To the combined methanol extracts add 10 ml of methanol and
dih,lte to 100.0 ml with 0.02 M phosphoric acid. Cool in ice
and ffiter through a membrane ffiter.

Reference solution (a). A 0.0002 per cent w/v solution of
2-chlorotritanol RS in a mixture of 70 volumes of methanol
and 30 volumes of 0.02 M phosphoric acid.

Reference solution (b). Dilute 1 volume of the test solution to
50 volumes with the same solvent mixture.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mID, packed with

octadecylsilane bonded to porous silica (5 /lID),
- mobile phase: a mixture of 70 volumes of methanol

and 30 volumes of 0.02 M phosphoric acid adjusted
to pH 7.5 with a 10 per cent w/v solution of
triethylamine in methanol,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 215 urn,
- injection volume. 20 Ill.

Inject reference solution (b).The column efficiency, determined
using the principal peak in the chromatogram obtained is not
less than 9000 theoretical plates.
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Chromatographic system
- astainless steel colunm 20 cm x 4.6 IIllri,'packed with

octadecylsilane bonded to porous silica (5 fllll),

Clotrimazole Vaginal Tablets

Clotrimazole Pessaries

Clotrimazole Pessaries contain not less than 95.0 per cent
and not more than 105.0 per cent of the stated amount of
clotrimazole, C22H17ClNZ'

Usual strengths. 100. mg; 200 mg; 500 mg.

Clotrimazole Pessaries contain Clotrimazole in a sUitable base.

Inject the test solution and reference solution (a). Allow the Identification
chromatographyto proceed for1.5.times the retention time of A. Mix a quantity of the powdered p'e~saries contmillng40 mg
the principal peak in the chromatogram obtainedwith the test ofClotrimazole with 20 ml of a miXture of 1 volume of 1 M
solution. The area of any. peak corresponding. to sulphuric acid and 4 volumes of methanol and shake with
2-chlorotritanol in the chromatogram obtained~ith the te,st two. quantities, each .of 50 ml, of carbon tetrachloride,
solution is not greater then the area of the peak in the discarding the organiclayers. Make the aqueous phase alkaline
cb1:omatogtam obtained with reference solution (a). with dilute ammonia solution, add a further 5 ml of dilute

Other tests. Complies with the tests stated under Creams. ammonia solution and extract with two quantities, each of
40 ml, of chloroform. Combine the chloroform extracts, shakeAssay. Determine by liquid chromatography (2.4.14).
with 5 g of anhydrous sodium sulphate, filter and add sufficient

Test solution. Treat a quantity of the cream containing a.bout chloroform to the filtrate to produce 100 mI.'Evaporate 50 mI
20 mg of Clotrimazole as described in the test for to dryness and dissolve the residue in 50 ml of a miXture of
2-Chlorotritanol and dilute 1.0 ml of the filtrate to 5.0 ml 1 volume of 0.1 M hydrochloric acid and 9 volumes of
with a mixture of 70 volumes of methanol and 30 volumes methanol. When examined in the range 230 nm to 360 nm, the
of 0.02 M phosphoric acid. resulting solution shows absorption maxima at about 262 nm

Reference solution. Dissolve 20 mg of clotrimazole RS in and 265 nm (2.4.7).

70 ml of methanol, add sufficient 0.02 M phosphoric acid B.Determinebythin-layerchromatography(2.4.17),coating
to produce 100;0 ml and dilute 1.0 ml of the resulting the plate with silica gel G.
solution to 5.0 ml with a mixture of 70 volumes of methanol
and 30 volumes of 0.02 M phosphoric acid. Mobile phase. Di-isopropyl ether in a chromatography tank,

containing 25 ml of strong ammonia solution in a beaker.
Chromatographic system

_ a stainless steel column 20 cm x 4.6 mID, packed with Test solution. Shake a quantity of the powdered pessaries
octadecylsilane bonded to porous silica (5 fllll), containing- 20 mg of Clotrimazole with 4 ml of

dichloromethane for 30 minutes, centrifuge and use the- mobile phase: a mixture of 70 volumes of methanol
and 30 volumes of 0.02 M phosphoric acid adjusted supernatant liquid.

topH 7.5 with a. 10 per cent w/v solution of Referencl!solution.A 0.5. per cent w/v.sol.ution of
triethylamine in methanol, clotrimazole RS in dichloromethane.

flow rate. 1.5 ml per minute, Apply to the plate 10 J,tl of each s~lution.After development,
- spectrophotometer set at 215 nm, dry the plate in a current of air and spray with dilute potassium
- injection volume. 20 J,tl. iodobismuthate solution. The spot in the chromatogram

Inject the reference solution. The' column efficiency, obtained with the test solution is reddish brown and
determined using the peak in the chromatogram obtained, corresponds to the spot in the chromatogram obtained' with
should be not less than 9000 theoretical plates. the reference solution.

Inject alternately the test solution and the reference .solution. Tests
Allow the chromatography to proceed for 1.5 times the. .

.. r.eJentioR_time_QLth~LPrincip.al_peak_iIUh~LchLQmaJograID-- Relat~d S!!~ta!!<:~i:pe~11pine J:>y. ligllid ~!!t:.c)!!1~~!E~12~L _
obtained with the test solution. (2.4.14).

Calculate the content of CZZH17ClNZin the cream. Test solution. Add 50 ml of methanol to a quantity of the
powdered pessaries containing 0.1 g of Clotrimazole and shake

Storage. Store at a temperature not exceeding 30°. for 20 minutes. Dilute to 100 ml with methanol and filter. To

20 ml of the filtrate add 50 ml methanol and sufficient 0.02 M
phosphoric acid to produce 100 ml.

Reference solution (a). A 0.0002 per cent w/v solution of
2-chlorotritanol RS in a mixture of 70 volumes of methanol
and 30 volumes of 0.02 M phosphoric acid.

Reference solution (b). Dilute 1 volume of the test solution
to 50 volumes with the same solvent mixture.
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- mobile phase: a mixture of 70 volumes of methanol and
30 volumes of 0.02 M phosphoric acid adjusted to
pH 7.5 with a 10 per cent wIv solution of triethylamine
in methanol,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume. 20 Ill.

Inject reference solution (b).The column efficiency,
determined using the principal peak in the chromatogram
obtained is not less than 9000 theoretical plates.

Inject the test solution and reference solution (a). Allow the
chromatography to proceed for 1.5 times the retention time
of the principal peak in the chromatogram obtained with the
test solution. The area of any peak corresponding to
2-chlorotritanol in the chromatogram obtained with the test
solution is not greater then the area of the peak in the
chromatogram obtained with reference solution (a).

Other tests. Complies with the tests stated under Pessaries.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 pessaries. Weigh
accurately a quantity of the powder containing about 0.1 g
of Clotrimazole, add 50 ml of methanol and shake for 20
minutes. Dilute to 250.0 ml with methanol and filter. To
10.0 ml of the filtrate add 60 ml of methanol and sufficient
0.02 M phosphoric acid to produce 100.0 ml.

Reference solution. Dissolve 20 mg of clotrimazole RS in .
70 ml of methanol, add sufficient 0.02 M phosphoric acid
to produce 100.0 ml and dilute 1.0 ml of the resulting
solution to 5.0 ml with a mixture of 70 volumes of methanol
and 30 volumes of 0.02 M phosphoric acid.

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

octadecylsilane bonded to porous silica (5 lJIIl),
mobile phase: a mixture of 70 volumes of methanol
and 30 volumes of 0.02 M phosphoric acid adjusted
to pH 7.5 with a 10 per cent w/v solution of
triethylamine in methanol,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 215 nm,

injection volume. 20 Ill.
Inject the reference solution. The column efficiency,
determined using the peak in the chromatogram obtained
should be not less than 9000 theoretical plates.

fuject alternately the test so~ution and the reference solution.
Allow the chromatography to proceed for 1.5 times the
retention time of the principal peak in the chromatogram
obtained with the test solution. .

Calculate the content of CzzH17ClNzin the pessaries.

Storage. Store protected from moisture and crushing.

CLOXACILLIN SODIUM

Cloxacillin Sodium

COONa

Ptl
~ 0 01+A "CHs .

7'CH ,H20
W S s

CI NI ~ H H H
'0 CHs

Mol. Wt. 475.9

Cloxacillin .Sodium is sodium (6R)-6-[3-(2-chlorophenyl)- 5
methylisoxazole-4-carboxarnido]penicillanate monohydrate.

Cloxacillin Sodium contains not less than 95.0 per cent and
not more than 101.0 per cent of C19H17ClN3NaOsS, calculated
on the anhydrous basis.

Category. Antibacterial.

Dose. Orally, the equivalent of 500 mg of cloxacillin every
6 hours, at least 30 minutes before food; by intramuscular
injection, 250 mg every 4 to 6 hours; by slow intravenous
injection or by infusion, 500 mg every 4 to 6 hours.

Description. A white or almost white, crystalline powder;
hygroscopic.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with cloxacillin
sodium RS or with the reference spectrum ofcloxacillin sodium.

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

C. Gives reaction A of sodium salts (2.3.1).

Tests

Appearance of solntion. A 10.0 per cent w/v solution in
carbon dioxide-free water is clear (2.4.1); absorbance of
the solution at about 430 nm, not more than 0.04 (2.4.7).

pH (2.4.24). 5.0 to 7.0, determined in a 10.0 per cent w/v
solution.

Specific optical rotation (2.4.22). +1600 to +1690
,

determined at 200 in a 1.0 per cent w/v solution.

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm,
determined by Method A.

Water (2.3.43). Not more than 4.5 per cent, determined on 0.3 g.

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. Prepare a 0.02 M monobasic potassium
phosphate solution and adjust the pH to 6.6 with 2 M sodium
hydroxide.
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Tests

A. Determine on the contents of the capsules by infrared
absorption spectrophotometry (2.4.6). Compare the spectrum
with that obtained with cloxacillin sodium RS or with the
reference spectrum of cloxacillin sodium.

B. The contents of the capsules give reactions A and B of
sodium salts (2.3.1).

Test solution. Weigh accurately about 55 mg of the substance Identification
under examination and dilute to 100.0 ml with the buffer
solution.

Cloxacillin Sodium Capsules

Cloxacillin Capsules contain not less than 92.5 per cent and
not more than 107.5 per cent of the stated amount of
cloxacillin, C19HlSC1N30SS.

Reference solution. Weigh accurately a suitable quantity of
cloxacillin sodium RS dissolve in the buffer solution and
dilute to obtain a solution containing a known concentration
of about 0.55 mg per ml.

Chromatographic system
- a stainless steel column 25 em x 4.6 mID, packed with

octadecylsilane bonded to porous silica (3 to 10 Illl),
- mobile phase: a mixture of 80 volumes of the buffer

solution and 20 volumes of acetonitrile,
- flow rate. 1 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 1.8 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of C19HlSC1N30SS.

Cloxacillin Capsules

Labelling. The label states whether or not the material is
intended for use in the manufacture ofparenteral preparations.

Cloxacillin Sodium intended for use in the manufacture of
parenteral preparations without a further appropriate
procedure for the removal of bacterial endotoxins complies
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.40 Endotoxin
Unitper mg ofcloxacillin.

'.,--_.. '-_.. -

Cloxacillin Sodium intended for use in the manufacture of
parenteral preparations without a further appropriate
sterilisation procedure complies with the following
additional requirement.

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of water,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter promptly
through a membrane filter disc having an average pore
diameter not greater than 1.0 Illl, rejecting the fIrst 1 ml of
the filtrate. Dilute the filtrate, if necessary, with the same
solvent. Measure the absorbance of the resulting solution at
the maximum at about 271 nm (2.4.7). Similarly measure
the absorbance of a standard solution of known concentration
of cloxacillin sodium RS in place of the contents of the
capsules. Calculate the content of C19HlSC1N30SS.

D. Not less than 75 per cent of the stated amount of
C19HlSClN30SS.

Other tests. Comply with the tests stated under Capsules.

i\s~l!Y' Determine l>Y ligllid ch!~m_atograph.¥ (~:i·14). _

Buffer solution. Prepare a 0.02 M monobasic potassium
phosphate solution and adjust the pH to 6.6 with 2 M sodium
hydroxide.

Test solution. Weigh accurately a quantity of the mixed
Sterility (2.2.11). Complies with the test for sterility. contents of 20 capsules containing about 50 mg of

Storage. Store protected from moisture at a temperature Cloxacillin, dissolve in the buffer solution by stirring for 10
not exceeding 30°. If it is intended for use in the manufacture minutes, dilute to 100.0 ml with the buffer solution and filter.

-----'orparenteral-preparations-;-the-containers-should-be-sterile-Referencl'nolution:-Weigh-accurately-a-suitable-quantity-of'-----
and sealed so as to exclude micro-organisms. cloxacillin sodium RS dissolve in the buffer solution and

dilute to obtain a solution containing a known concentration
of about 0.55 mg per ml.

Chromatographic system
- a stainless steel column 25 em x 4.6 mID, packed with

octadecylsilane bonded to porous silica (3 to 10 Illl),
- mobile phase: a mixture of 80 volumes of the buffer

solution and 20 volumes of acetonitrile,
- flow rate. 1 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
Usnal strengths. The equivalent of 250 mg and 500 mg of tailing factor is not more than 1.8 and the relative standard
cloxacillin. deviation for replicate injections is not more than 2.0 per cent.
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Inject alternately the test solution and the reference solution.

Calculate the content of C19HlSClN30SS in the capsules.

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

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

Cloxacillin Injection

Cloxacillin Sodium Injection

Cloxacillin Injection is a sterile material consisting of
Cloxacillin Sodium with or without excipients. It is filled in
a sealed container.

The injection is constituted by dissolving the contents of
the sealed container in the requisite amount of sterile Water
for Injections, immediately before use.

The constituted solution complies with the requirements
for Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Cloxacillin Injection contains not less than 90.0 per cent and
not more than 110.0 per cent ofthe stated amount ofcloxacillin,
C19HlSClN30SS.

Usual strengtbs. The equivalent of 250 mg and 500 mg of
cloxacillin.

Description. A white or almost white powder; very
hygroscopic.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powdersfor Injection) and with thefollowing requirements.

Identification

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

B. Gives reaction A of sodium salts (2.3.1).

Tests

pH (2.4.24). 5.0 to 7.0, determined in a 10 per cent w/v solution..

Bacterial endotoxhlS (2.2.3). Not more than 0.40 Endotoxin
Unit per mg of cloxacillin.

Water (2.3.43). Not more than 4.5 per cent, determined on
0.3 g.

CLOXACILLIN SYRUP

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. Prepare a 0.02 M monobasic potassium
phosphate solution and adjust the pH to 6.6 with 2 M sodium
hydroxide.

Test solution. Determine the weight of the content of
10 containers. Weigh accurately a suitable quantity of the
mixed contents of the 10 containers containing about 55 mg
of Cloxacillin, dissolve in the buffer solution by shaking and
dilute to 100.0 ml with the buffer solution.

Reference solution. Weigh accurately a suitable quantity of
cloxacillin sodium RS dissolve in the buffer solution and
dilute to obtain a solution containing a known concentration
of about 0.55 mg per ml.

Chromatographic system
a stainless steel column 25 cm x 4.6 rom, packed with
octadecylsilane bonded to porous silica (3 to 10 flIIl),

- mobile phase: a mixture of 80 volumes of the buffer
solution and 20 volumes of acetonitrile,

- flow rate. 1 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 1.8 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of CI9HlSClN30SS in the injection.

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

Labelling. The label states the quantity of Cloxacillin Sodium
contained in the sealed container in terms of the equivalent
amount of cloxacillin.

Cloxacillin Syrup
Cloxacillin Sodium Syrup; Cloxacillin Elixir; Cloxacillin Sodium
Elixir; CloxacillinOralSolution; CloxacillinSodiumOralSolution

Cloxacillin Syrup is a mixture consisting of Cloxacillin
Sodium with buffering agents and other excipients. It contains
a suitable flavouring agent. It is filled in a sealed container.

The suspension is constituted by dispersing the contents
of the sealed container in the specified volume of water
just before use.

Cloxacillin Syrup contains not less than 90.0 per cent and
not more than 120.0 per cent of the stated amount of .
CI9HISClNPSS.

When stored at the temperature and for the period stated on
the label during which the constituted suspension may be

1125



CLOXACILLIN SYRUP IP 2010

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

B. In the Related substances, the principal spot in the
chromatogram obtained with the test solution corresponds to
the principal spot obtained with the reference solution (a).

Clozapine

CI ("N/CH3

br~N~N-J
HN t/ \

:::--

RelatedsubstaDces. DeteJ.iIili:le·by·tliilFlayefcm6mafOgtaphy
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 75 volumes of chloroform and
25 volumes of methanol.

Test solution (a). Dissolve 0.1 g of the substance under
examination in 10 ml of chloroform.

C18H19CIN4 Mol. Wt. 326.8

Clozapine is 8-chloro-11-(4-methylpiperazin-1-yl)-5H
dibenzo[b,e] [l,4]diazepine.

Clozapine contains not less than 98.0 per cent and not more
than 102.0 per cent of C18H19CIN4, calcUlated on the dried basis.

Category. Antipsychotic.

Description. A yellow crystalline powder.

Identification

Identification

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

The constituted suspension complies with the tests stated
under Oral liquids and with the following tests.

expected to be satisfactory for use, it contains not'less than
80.0 per cent of the stated amount of cloxaSillin, C19H18CIN30SS.

Usual strength. The equivalent of 125 mg of cloxacillin per 5
ml when reconstituted with water.

Tests

pH (2.4.24).4.0 to 7.0.

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. Prepare a 0.02 M monobasic potassium
phosphate solution and adjust to pH 6.6 with 1 M sodium
hydroxide.

Test solution. Transfer an accurately weighed quantity of the
oral suspension containing about 125 mg of the cloxacillin to
a 250-ml volumetric flask and dissolve in the buffer solution
by stirring for 15 minutes. Dilute to 250.0 ml with the buffer
solution.

Reference solution. Weigh accurately a suitable quantity of
cloxaCillin sodiUm· RSdissolve· in the buffer· solution and
dilute to obtain a solution. containing a known concentration Tests
of about 0.55 mg per ml.

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

octadecylsilane bonded to porous silica (3 to 10 !JlIl),
- mobile phase: a mixture of 80 volumes of the buffer

solution and 20 volumes of acetonitrile,
- flow rate. 1 ml per minute,
- spectrophotometer set at 225 urn, Reference solution (a). A 0.01 per cent w/v solution of

.. =.-injection.v.o1ume.20_,.u._. ~._·---------clozapine-RS-in.chloroform.--

Inject the reference solution. The test is not valid unless the Reference solution (b). Dilute 3 ml of reference solution
tailing factor is not more than 1.8 and the relative standard (a) to 10 ml with chloroform.
deviation for replicate injections is not more than 2.0 per cent. R ,F. l' () D'l t 1 ml f'" I t'eJerence so utwn c. 1 u e 0 relerence so u IOn
Inject alternately the test solution and the reference solution. (a) to 5 ml with chloroform.

Determine the weight per ml of the oral suspension (2.4.29) Reference solution (d). Dilute 1 ml of reference solution
and calculate the content of C19H18CIN30SS weight in volume. (a) to 10 ml with chloroform.

Repeat the procedure using a portion of the constituted Reference solution (e). Dilute 1 ml of reference solution
suspension that has been stored at the temperature and for (a) to 20 ml with chloroform.
the period stated on the label. . .

. . . . Apply to the plate 20 ,.u of each solution. Allow the .mobile
Storage. Store protected from mOIsture, at a temperature phase to rise 10 cm. Drythe plate in air andexarnine in Ultraviolet
not exceeding 30°. light at 254 urn. Compare the intensities of any secondary
La.belling. The label states the strength in terms of the spots obtained in the chromatogram obtained with the test
equivatent amount of cloxacillin. solution with those of the principal spots in the chromatogram
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obtained with the reference solutions. No spot in the
chromatogram obtained with the test solution with an RF value
of about 0.82, corresp<;mding to 1,4-bis(8-chloro-5H
dibenzo[b,e][1,4] diazepin-11-yl)piperazine; about 0.67,
corresponding to 8-chloro-5,1O-dihydro-11H -dibenzo
[b,e][l,4]diazepin-U-one; or about 0.10, corresponding to 8
chloro-ll-(I-piperazinyl)-5H-dibenzo[b,e] [1 ,4]diazepine, is
larger or more intense than that obtained with reference
solution (c), reference solution (d), or reference solution (b),
respectively; no other secondary spot from the chromatogram
obtained with the test solution is larger or more intense than
the principal spot obtained with reference solution (d) (0.1
per cent); and the sum of the intensities of all secondary spots
obtained with the test solution corresponds to not more than
0.6 per cent.

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

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent,
determined on 1.0 g by drying in an oven at 105° for 4 hours.

Assay. Weigh accurately about 0.115 g, dissolve in 70 m1 of
glacial acetic acid and titrate with 0.1 M perchloric acid,
determining the end-pointpotentiometrically (2.4.25). Carry
out a blank titration.

1 m1 of 0.1 M perchloric acid is equivalent to 0.01634 g of
ClsH19ClN4'

Storage. Store protected from light.

Clozapine Tablets
Clozapine Tablets contains not less than 90.0 percent and
not more than 110.0 percent of the stated amount of
clozapine, ClsH19ClN4'

Usual strengths. 25 mg; 50 mg; 100 mg.

Identification

A. In the Related substances, the principal spot in the
chromatogram obtained with the test solution corresponds to
the principal spot obtained with the reference solution (a).

B. In the Assay, the retention time of the principal peak in
the chromatogram obtained with the test solution corresponds
to the peak in the chromatogram obtained with the reference
solution (a).

Tests
Dissolution (2.5.2).

Apparatus No.2,
Medium. 900 m1 of acetate buffer pH 4.0, prepared by dissolving
2 g of sodium hydroxide in 450 m1 of water, adjusting the pH

CLOZAPINE TABLETS

to 4.0 with glacial acetic acid and diluting with water to
1000 ml,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and mter. Dilute
the filtrate ifnecessary, with the dissolution medium. Measure
the absorbance of the resulting solution at the maximum at
about 290 urn (2.4.7). Similarly measure the absorbance of a
standard solution of known concentration of clozapine RS
and calculate the content of ClsH19ClN4.

D. Not less than 80 per cent of the stated amount of ClsH19ClN4

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 75 volumes of chloroform and
25 volumes of methanol.

Solvent mixture. 80 volumes of chloroform and 20 volumes
of methanol.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 125 mg ofClozapine
and dissolve in 25 m1 of the solvent mixture.

Reference solution (a). A 0.5 per cent w/v solution of
clozapine RS in the solvent mixture.

Reference solution (b). Dilute 1 m1 of reference solution
(a) to 200 m1 with the solvent mixture.

Reference solution (c). Dilute 1 m1 of reference solution
(a) to 250 m1 with the solvent mixture.

Reference solution (d). Dilute 3 m1 of reference solution
(a) to 1000 m1 with the solvent mixture.

Reference solution (e). Dilute 1 m1 of. reference solution
(a) to 500 m1 with the solvent mixture.

Reference solution (f). Dilute 1 m1 of reference solution (a)
to 1000 m1 with the solvent mixture.

Apply to the plate 20 III of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate in air and examine in ultraviolet
light at 254 urn. Compare the intensities of any secondary
spots observed in the chromatogram obtained with the test
solution with those of the principal spots in the chromatogram
obtained with the reference solutions : no secondary spot
from the chromatogram obtained with the test solution is larger
or more intense than the principal spot obtained with reference
solution (b) (0.5 per cent); and the sum of the intensities of all
secondary spots obtained with the test solution corresponds
to not more than 2.0 per cent.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14)

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity ofthe powder containing about 125 mg ofClozapine,
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dissolve in 640 ml of methanol and add sufficient water to
produce 1000 ml.

Reference solution (a). Weigh accurately about 12.5 mg of
clozapine RS in 80 ml of methanol and dilute to 100.0 ml with
water.

Reference solution (b). Weigh accurately about 10 mg of
Clozapine, add 5 ml of0.1 M hydrochloric acid and heat for 2
hours at 90°. Cool, add 15 ml ofwater, dilute with methanol to
100.0 ml and mix. To 10.0 ml of this solution add 10.0 ml of
reference soiution (a) and mix.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with

octylsilane bonded to porous silica (5 1l1ll),
- mobile phase: 800 volumes of methanol, 200 volumes

of water and 0.75 volumes 6fti-{eth"ylamine,
- flow rate. 1ml per minute,

spectrophotometer set at 257 nm,
- injection volume. 10 Ill.

Inject the reference solution (a). The test is not valid unless
the column efficiency is not less than 1500 theoretical plates,
the tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject reference solution (b). The resolution between the
clozapine peak and any secondary peak is not less than 1.5.

Inject the test solution and reference solution (a).

Calculate the content of ClsH19CIN4 in the tablets.

Codeine Phosphate
Codeine Phosphate Hemihydrate

Mol. Wt. 406.4

Codeine Phosphate is (5R,6S)-7,8-didehydro-4,5a.-epoxy-3
methoxy-17-methylmorphinan-6-o1 dihydrogen phosphate
hemihydrate, an alkaloid occurring in Papaver somniferum.

Codeine Phosphate contains not less than 98.5 per cent and
not more than 101.0 per cent of ClsH21N03,H3P04, calculated
on the dried basis.

Category. Analgesic; antidiarrhoeal; cough suppressant. .

IP 2010

Dose. 30 to 60 mg every 4 hours when. necessary, to a
maximum of 200 mg daily.

Description. Colourless crystals or a white, crystalline
powder.

Identification

Test A may be omitted if tests B, C, D, E and F are carried out.
Tests B, C, D and E may be omitted if tests A and F are carried
out.

A. Dissolve 0.2 g in 4 ml of water, add 2 ml of 2 M sodium
hydroxide and induce crystallisation, if necessary by
scratching the wall of the tube with a glass rod and cooling in
ice. The residue after washing with water and drying at 100°
to 105° complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with codeine
phosphate RS treated in the same manner or with the reference
spectrum of codeine. .

B. To 25 ml of a 0.04 per cent w/v solution add 25 ml of water
and 10 ml of 1 M sodium hydroxide and dilute to 100 ml of
water. When examined in the range 230 nm to 360 nm, the
resulting solution shows an absorption maximum only at about
284 nm; absorbance at about 284 nm, about 0.38 (2.4.7).

C. On the surface of one drop of nitric acid place a little of the
P9wder; a yellow but not red colour is produced (dt~ti,n.c;ti()J!

from morphine).

D. Dissolve 0.1 g in 1 mlof sulphuric acid and 1 drop of
ferric chloride test solution and warm gently; a bluish violet
colour is produced. Add I drop of dilute nitric acid; the coloUr
changes to red.

E. Gives the reaction of alkaloids (2.3.1).

F. Gives reaction A of phosphates (2.3.1).

Tests
Appearance ofsolUtion. K4:0 per cent w/VSOlution in caro""on..---
dioxide-free water prepared from distilled water is clear (2.4.1),
and not more intensely coloured than reference solution YS6
(2.4.1).

pH (2.4.24). 4.2 to 5.0, determined in a 4.0 per cent w/v solution.

Specific optical rotation (2.4.22). -98..0° to -102°,
determined in a 2.0 per cent w/v solution.

F()reigri alkaloids. Deternline by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 72 volumes of ethanol, 30 volumes
of cyclohexane and 6 volumes of strong ammonia solution.

Test solution. Dissolve 0.5 g of the substance under
examination in sufficient of a mixture of 4 volumes of 0.01 M
hydrochloric acid and 1 volume of ethanol to produce 10 ml.
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Reference solution (a). Dilute 1.5 ml of the test solution to
100 ml with the same solvent. '

Reference solution (b). Dilute I ml of the test solution to
100 ml with the same solvent.

Apply separately to the plate 10 ,.u of each solution. After
development, dry the plate in air and spray with acidic
potassium iodobismuthate solution. Any secondary spot in
the chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with
reference solution (a) and not more than one such spot? with
an Rf value higher than that of the principal spot, is more
intense than the spot in the chromatogram obtained with
reference solution (b).

Chlorides (2.3.12). 12.5 ml of a 2.0 per cent w/v solution in
distilled water complies with, the limit test for chlorides
(0.1 per cent).

Sulphates (2.3.17). 7.5 ml of a 2.0 per cent w/v solution in
distilled water complies with the limit test for sulphates
(0.1 per cent).

Morphine. Dissolve 0.1 gin sufficient 0.1 M hydrochloric
acid to produce 5 ml, add 2 ml of a 1 per cent w/v solution
of sodium nitrite, allow to stand for 15 minutes and add 3
ml of 6 M ammonia. The resulting solution is not more
intensely coloured than reference solution BS4 (2.4.1).

Loss on drying (2.4.19). Not more than 3.0 per cent,
determined on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.4 g of the substance under
examination and dissolve in a mixture of 10 ml of anhydrous
glacial acetic acid and 20 ml of dioxan. Titrate with 0.1 M
perchloric acid, using a few drops of crystal violet solution
as indicator. Carry out blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03974 g of
ClsH21N03,H3P04'

Storage. Store protected from light.

Codeine Syrup
Codeine Phosphate Syrup

Codeine Syrup is a 0.5 per cent w/v solution of Codeine
Phosphate in a suitable flavoured vehicle.

Codeine Syrup contains not less than 0.48 per cent w/v and
not more than 0.52 per cent w/v of codeine phosphate,
ClsH21N03,H3P04, Vz H20.

Identification

To 10 ml of the syrup add sufficient dilute ammonia solution
until the solution is alkaline and extract with three quantities,

CODEINE SYRUP

each of 10 ml, of chloroform. Evaporate the combined .
chloroform extracts to dryness on a water-bath and dry the
residue at 80°. The residue complies with the following tests.

A. Dissolve 0.2 g in 4 ml of water, add 2 ml of 2 M sodium
hydroxide and induce crystallisation, if necessary by
scratching the wall of the tube with a glass rod and cooling in
ice. The residue washed with water and dried at 100° to 105°
complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with codeine
phosphate RS treated in the same manner or with the
reference spectrum of codeine.

B. Dissolve 0.1 g in 1 ml of sulphuric acid and 1 drop of
ferric chloride test solution and warm gently; a bluish violet
colour is produced. Add 1 drop of dilute nitric acid; the
colour changes to red.

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixtlire of72 volumes of ethanol, 30 volumes
of cyclohexane and 6 volumes of strong ammonia solution.

Test solution. To 20 ml of the syrup add 20 ml of water and 2
ml of strong ammonia solution and extract with two quantities,
each of 20 ml, of chloroform. Dry the combined extracts with
anhydrous sodium sulphate, filter, evaporate the filtrate to
dryness and dissolve the residue in 1 ml of chloroform.

Reference solution (a). Dilute 1.5 ml of the test solution to
100 ml with the same solvent.

Reference solution (b). Dilute 1 ml of the test solution to
100 ml with the same solvent.

Apply separately to the plate 10 ,.u of each solution. After
development, dry the plate in air and spray with acidic
potassium iodobismuthate solution. Any secondary spot in
the chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with
reference solution (a) and not more than one such spot, with
an Rf value higher than that of the principal spot, is more
intense than the spot in the chromatogram obtained with
reference solution (b).

Other tests. Complies with the tests stated under Oral Liquids.

Assay. Weigh accurately about 10.0 g, add dilute ammonia
solution until the solution is alkaline to litmus paper and
extract with four quantities, each of 25 ml, of chloroform. Wash
each extract successively with the same 10 ml ofwater; combine
the chloroform extracts and evaporate to dryness on a water
bath. To the residue add 5 ml of ethanol (95 per cent) and
again evaporate to dryness. Dissolve the residue in 5.0 ml of
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o
OCHs

C22H2SN06 Mol. Wt. 399.4

Colchicine is (S)-N-(5,6,7,9-tetrahydro-1 ,2,3, 10
tetramethoxy-9-oxobenzo[a]heptalen-7-yl)acetamide, an
alkaloid which occurs in the corm and seeds of various
species of Colchicum.

Colchicine contains not less than 97.0 per cent and not more
than 103.0 percent of C2zH2sN06,calculated on the
anhydrous and solvent-free basis.

Reference solution (b). Dilute·1 ml of the test solution to
100 ml with 0.01 M hydrochloric acid.

Apply separately to the plate 20 J1l of each solution. After
development, dry the plate in air and spray with acidic
potassium~odobis1nuthatesolution. Any secondary.spot in
the c1;rromatogram obtained with the test solution is not mor~
intense than the spot in the chromatogram obtained with
reference solution (a) (1.5 per cent) and notmore than one
such spot, with an Rf value higher $an that of the principal
spot, is more. inten~e than the spot in the chromatogram
obtained with reference solution (b) (1.0 per cent).

Other tests. Complies with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of powder containing 0.3 g of Codine Phosphate,
dissolve in 20ml dfO.25 M sitlphiiriC (icid, filter and wash
the residue with 0.25 M sulphuric acid. Make alkaline with
5 M ammonia and extract with successive quantities of
chlorofonn. Wash each chloroform solution with 10 ml of
water and evaporate the chloroform. To the residue add 5
ml of ethanol (95 per cent) and again evaporate to dryness.
Dissolve the residue in 1 ml of neutralised ethanol (95 per
cent), add 10.0 ml of 0.1 M hydrochloric acid and 10 m1 of
water. Titrate with 0.1 M sodium hydroxide using methyl
red solution as indicator.

1 ml of 0.1 M hydrochloric acid is equivalent to 0.04064 g
of ClsHilNOj,H3P04;YiH:iO:···

Storage. Store protected from light.

Labelling. Whenthe .active ingredient is co~eine phosphate
hemihydrate, the quantity is stated in terms of the equivalent
amount of codeine phosphate.

Colchicine

C. Gives reaction A of phosphates (2.3.1).

Tests

Foreign alkaloids. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 72 volumes of ethanol, 30 volumes
of cyclohexane and 6 volumes of strong ammonia solution.

Test solution. Shake a. quantity of the powdered tablets
containing 0.25 g of Codeine Phosphate with 10 ml of a
mixture of 4 volumes of 0.01 M hydrochloric acid and 1
volume of ethanol fOf 15 minutes and filter.

Reference solution (a). Dilute ISml of the test solution to tOO ml
with .0.01. M hydrochloric acid.

Codeine Phosphate Tablets

Codeine Phosphate Tablets contain Codeine Phosphate
Hemihydrate.

Codeine Phosphate Tablets contain not less than 92.5 per
cent and not more than 107.5 per cent of the stated amount
of codeine phosphate hemihydrate, ClsH2IN03,H3P04,YzH20.

Usual strength. 10 mg,

Identification

0.05 Mhydrochloric acid and titrate the excess of acid with
0.05 M sodium hydroxide using methyl red solution as
indicator.

Macerate a quantity of the powdered tablets containing 50
mg ofCodeine Phosphate with 5 ml of1M sulphuric acid and
15 ml ofwater. Filter, make alkaline with 5Mammonta, extract
with successive quantities of chlorofonn and evaporate the
combined. chloroformextracts.to ..dryness.on ..a water~bath.

The residue complies with the following tests.

A. Place a few mg of residue on the surface of a drop of
nitric acid. A yellow but no red colour is produced
(distinction from morphine).

B. Dissolve 0.1 gin 1 ml of sulphuric acid and 1 drop of
ferric chloride test solution and warm gently; a bluish violet
colour is produced. Add 1 drop of dilute nitric acid; the

Codeine Tablets

1 ml of 0.05 Mhydrochloric acid is equivalent to 0.02032
g of ClsH21N03,H3P04,Yz H20.

Determine the weight per m1 ofthe syrup (2.4.29) and calculate
the content of ClsH21N03,H3P04 ,Y2 H20, weight in volume.

Storage. Store protected from light.

--.·.----.-cIDIOtlr-cllan!~es-to-re~d:-·-·--·-·----c-----c----~-----··-------·--I:.·-·--+I-----'F-~NHeeeH3------··-·

~
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Category. Gout suppressant.

Dose. Initial dose, 1 mg; subsequent doses, 500 flg every
two hours.

Description. Pale yellow crystals, amorphous scales or a
powder.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests
B, C and D may be omitted if test A is carried out.

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

B. When examined in the range 230 urn to 400 urn, a 0.001 per
cent w/v solution in ethanol (95 per cent) shows absorption
maxima, at about 243 urn and 350 urn; absorbance at about
243 urn, about 0.73 and at about 350 urn, about 0.42 (2.4.7).

C. Dissolve 50 mg in 1.5 ml of water; a yellow solution is
produced the coloUr of which is intensified on adding mineral
acids.

D. Mix I mg with 0.2 ml of sulphuric acid in a white dish; a
yellow colour is produced which on the addition of 0.05ml of
nitric acid changes to greenish-blue and then rapidly becomes
reddish and finally almost colourless. On addition of an excess
of 5 M sodium hydroxide the colour changes to red.

Tests

Specific optical rotation (2.4.22). -235° to -250°,
determined at 20° in a 0.5 per cent w/v solution in ethanol
(95 per cent).

Colchiceine. To 5 ml of a 1.0 per cent w/v solution add 0.1 ml
of a 10.5 per cent w/v solution of ferric chloride. Any colour
produced is not more intense than that obtained by mixing 2.0
ml ofFCS with 1.0 mlofCCS and 2.0 ml ofCSS (2.4.1) ..

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel HF254.

Mobile phase. A mixture of 50 volumes of acetone, 25
volumes·of 1,2-dichloroethane and 1 volume of strong
ammonia solution.

Prepare the following solutions immediately before use.

Test solution. Dissolve 0.1 g of the substance under
examination in 10 ml of chloroform.

Reference solution (a). Dilute 1 ml of the test solution to
50 ml with the same solvent.

Reference solution (b). Dilute 1 volume of reference solution
(a) with an equal volume of chloroform.

Apply to the plate 10 fll of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254
urn. Any secondary spot in the chromatogram obtained with

COLCmCINE TABLETS

the test solution is not more intense than the spbt in the
chromatogram obtained with reference solution (a) and not
more than one such spot is more intense than the spot in
chromatogram obtained with reference solution (b).

Solvent. Determine by gas chromatography (2.4.13).

Test solution. A 1.0 per cent w/vsolution of the substance
under examination and the same concentration of the intemal
standard as in the reference solution.

Reference solution. A solution in water containing 0.1 per
cent v/v of ethanol-free chloroform, 0.1 per cent v/v of ethyl
acetate and either 0.1 per cent v/v (for the determination of
ethyl acetate) or 0.02 per cent v/v (for the determination of
cWoroform) of ethanol (internal standard).

Chromatographic system
- a glass or stainless steel column 1.5 m x 4 rom, packed

with white diatomaceous earth (100 to 120 mesh) coated
with 10 per cent w/w of polyethylene glycol 1000,

- temperature:
column.75°,
inlet port. 130°,
detector. 150°,

- a flame ionisation detector at 150°,
- flow rate. 30 ml per minute of the carrier gas.

Calculate the percentage w/w of ethyl acetate or cWoroform,
taking 0.901 g or 1.477 g, respectively, as the weight per ml at
20°(2.4.29). . ..

The sum of the contents of cWoroform or ethyl acetate and
the percentage of water is not more than 10 per cent.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 2.0 per cent, determined on
0.5 g.

Assay. Weigh accurately about 50 mg and dissolve in a mixture
of 10 ml ofacetic anhydride and 20 ml of toluene. Titrate with
0.02 M perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.02 M perchloric acid is equivalent to 0.007988 g of
C22H2sN06.

Storage. Store protected from light.

CQlchicine Tablets

Colchicine Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
colchicine, C22H2sN06.

Usual strengths. 250 flg; 500 flg.
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Identification

A.To a quantity of the powdered tablets containing.10 mg of
Colchicine add 20 ml of water and mix welL Filter into a
separating funnel and extract with 30 ml of chloroform.
Evaporate the chlorofonn extract to dryness using moderate
heat. The residue complies with the following test.

Determine by infrared absorption spectrophotometry
(2.4.6). Compare the spedtrum with that obtained with
colchicine RS or with the reference spectrum of colchicine.

B. To a quantity of the powdered tablets containing I mg of
Colchicine add 0.2 ml of sulphuric acid and mix; a yellow
colour is produced. On adding a drop of nitric acid the colour
changes to greenish-blue, then reddish and finally almost
colourless. On the addition of an excess of 5 M sodium
hydroxide the colour changes to red.

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel HF254.

Mobile phase. A mixture of 50 volumes of acetone, 25 volumes
of 1,2-dichloroethane and 1 volume of strong ammonia
solution.

Prepare the following solutions immediately before use.

Test· solutiomExtract· a quantity.ofthe powdered tablets
containing 5 mg of Colchicine with 5 ml of chlorofonn, fJlter
and evaporate the fJltrate to dryness in a currentof air. Dissolve
the residue as completely as possible in 0.1 ml of ethanol
(95 per cent), centrifuge and use the slipernatantliqUid:

Reference solution (a). Dilute 1 volume of the test solution
to 20 volumes with ethanol (95 per cent).

Reference solution (b). Dilute 1 volume of reference solution
(a) with an equal volume of chloroform.

____-=A12Ply to the plate 10 J.t.1 of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with reference solution (a) and not
more than one such spot is more intense than the spot in
chromatogram obtained with reference solution (b).

Uniformity of content. Comply with the test stated under
Tablets.

Protect the solutions from light throughout the test.

Crush one tablet and transfer to a centrifuge tube with the aid
of 10ml of ethanol. Shake for 30 minutes, centrifuge and decant
the supernatant liqUid. Wash the residue with small quantities
of ethanol, combine the extract and washings and add
sufficient ethanol to produce asolution contaiJJ.j.p.gO.OOl per

IP 2010

cent w/v of Colchicine. Measure the absorbance of the
resulting solution at the maximum at about 350 nm (2.4.7).
Calculate the content of C22H25N06 in the tablet taking 425
as the specific absorbance at 350 nm.

Other tests. Comply with the tests stated under Tablets.

Assay. Protect the solutions from light throughout the test.

Weigh and powder 20 tablets. Weigh accurately a quantity
of the powder containing about 0.5 mg of Colchicine, add
10 ml of ethanol and shake for 30 minutes. Centrifuge and
decant the supernatant liquid. Wash the residue with small
quantities of ethanol and mix the extract and washings. Add
sufficient ethanol to produce 50.0 ml and mix well. Measure
the absorbance of the resulting solution at the maximum at
about 350 nm (2.4.7). Calculate the content of C22H25NOi;
taking 425 as the specific absorbance at 350 nm.

Storage. Store protected from light.

Colchicine and Probenecid Tablets
Colchicine and Probenecid Tablets contain not less than
90.0 per cent and not more than 115.0 per cent of the stated
amount of colchicine, C22H25N06, and not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount of
probenecid, C13H19N04S,

Category. Uricosuric agent.

Dose. Colchicine, 1 mg and Probenecid, 250 mg twice daily
after food.

Usual strength. Colchicine, 1 mg and Probenecid, 250 mg.

Identification

A.Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 100 volumes of methanol and
1:5-Vblume:s-ohm:Jn-g-ammvnta-svlutivn.

Test solution (a). Shake a quantity of the powdered tablets
containing 1 mg of Colchicine with 15 ml of water, mix,
filter, extract the filtrate with 25 ml of chloroform and
evaporate the cWoroform extract to a volume of about 1 ml.

Test solution (b). Shake a quantity of the powdered tablets
containing 10 mg of Probenecid with 10 ml of chlorofonn,
allow to settle and decant the clear supernatant liquid. ._

Reference solution (a). A solution containing 0.1 per cent
w/v of colchicine RS.

Reference solution (b). A solution containing 0.1 per cent
w/v of probenecid RS.

Apply to the plate 5 J.t.1 of each solution. After development,
dry the plate.in air and examine in ultraviolet light at .254 nm.
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The principal spot in the chromatogram obtained with test
solution (a) corresponds to that in the chromatogram
obtained with reference solution (a). Similarly, the principal
spot in the chromatogram obtained with test solution (b)
corresponds to that in the chromatogram obtained with
reference solution (b).

Uniformity of content. For colchicine - Comply with the test
stated under Tablets using the method described under Assay.

Other tests. Comply with the tests stated under Tablets.

Assay. For colchicine - Carry out the determination
without delay, under subdued light, using low actinic
glassware.

Weigh and powder 20 tablets. Weigh accurately a quantity of
the powder containing about 1 mg of Colchicine, shake with 75 .
ml of ethanolic sodium carbonate for 30 minutes, add
sufficient of ethanolic sodium carbonate to produce 100.0
ml and filter. Measure the absorbance of the resulting solution
at the maximum at about 350 urn (2.4.7). Calculate the content
of C22H25N06taking 425 as the specific absorbance at 350 urn.

For probenecid - Weigh and powder 20 tablets. Weigh
accurately a quantity of the powder containing about 0.25 g
of Probenecid, shake with 100 ml of 0.1 M sodium hydroxide
for 10 minutes, add sufficient of 0.1 M sodium hydroxide
to produce 250.0 ml, mix and fJJ.ter. Dilute 10.0 ml of the
fJJ.trate to 100.0 ml with 0.1 M sodium hydroxide. Dilute
further 10.0 ml to 50.0 ml with the same solvent and measure
the absorbance of the resulting solution at the maximum at
about 248 urn (2.4.7). Calculate the content of C13H19N04S
taking 332 as the specific absorbance at 248 urn.

Storage. Store protected from light.

Cortisone Acetate

Mol. Wt 402.5

Cortisone Acetate is 17ex,21-dihydroxypregn-4-ene-3,11 ,20
trione 21-acetate.

Cortisone Acetate contains not less than 96.0 per cent and
not more than 104.0 per cent of C23H3006, calculated on the
dried basis.

CORTISONE ACETATE

Category. Adrenocortical steroid.

Dose. Orally, 25 to 37.5 mg daily, in divided doses; by
intramuscular injection, 50 to 400 mg daily, in single or
divided doses.

Description. A white or almost white, crystalline powder;
odourless.

Identification

Test A may be omitted iftests Band C are carried out. Tests B
and C may be omitted if test A are carried out.

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

B. Deterniine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Solvent mixture. A mixture of 90 volumes of acetone and
10 volumes offormamide.

Mobile phase. Chloroform.

Test solution. Dissolve 25 mg of the substance under
examination in 10 ml of the same solvent mixture.

Reference solution (a). Dissolve 25 mg of cortisone acetate
RS in 10 ml of the same solvent mixture.

Reference solution (b). Mix equal volumes of the test
solution and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the
solvent mixture, allow the solvent mixture to ascend to the
top, remove the plate from the tank and allow the solvent to
evaporate. Use within 2 hours, with the flow of the mobile
phase in the direction in which the aforementioned treatment
was done.

Apply to the plate 2 Il1 of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a current of warm air,
allow the solvent to evaporate, heat at 120° for 15 minutes
and spray the hot plate with ethanolic sulphuric acid (20
per cent v/v). Heat at 120° for a further 10 minutes, allow to
cool and examine in daylight and in ultraviolet light at 365
urn. The principal spot in the chromatogram obtained with
the test solution corresponds to that in the chromatogram
obtained with· reference solution (a). The principal spot in
the chromatogram obtained with reference solution (b)
appears as a single, compact spot.

C. lOmg gives the reactions of acetyl groups (2.3.1).

Tests

Specific optical rotation (2.4.22). +211° to +220°, detennined
in a 1.0 per cent w/v solution in dioxan.
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B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G. .. . . .

Identification

Place the dry plate in a tank containing a shallow layer of the
solvent mixture, allow the solvent mixture to ascend to the
top, remove the plate from the tank and allow the solvent to
evaporate. Use within 2 hours, with the flow of the mobile
phase in the direction in which the aforementioned treatment
was done.

Reference solution (b). Mix equal volumes of the test
solution aIld reference solution (a).

Usual strength. 25 mg per rnl.

Description. A white suspension, which settles on standing,
but readily disperses on shaking.

Cortisone Injection

CortisoneAcetate Injection

Cortisone Injection is a sterile suspension of a very fine
powder of Cortisone Acetate in Sodium Chloride Injection
containing suitable dispersing agents.

Cortisone Injection contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of cortisone
acetate, C23H3006.

Extract a volume of the injection containing 0.1 g of
COrtisOne Acetate with 6 1llIOfCh/()rof()rm,filtefand
evaporate the chloroform. The residue complies with the
following tests.

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

Assay. Dissolve 0.1 g in ethanol and dilute to 100.0 ml with
the same solvent. Dilute 2.0 rnl of the solution to 100.0 ml
with ethanol. Measure the absorbance at the maximum at about
237 nm (2.4.7).

Calculate the content of C23H3006 taking 395 as the specific
absorbance at 237 nm.

Storage. Store protected from light.

Light absorption (2.4.7). Dissolve 50 mg in sufficient
ethanol (95 per cent) to produce 100 rnl and dilute 2 ml to
100 rnl with the same solvent. Absorbance of the resulting
solution at the maximum at about 240 nm, 0.375 to 00405.

Related substances. Determine by liquid chromatography
(2.4.14).

Prepare the following solutions immediately before use.

Test solution. Dissolve 25.0 mg of the substance under
examination in acetonitrile and dilute to 10.0 rnl with the same
solvent.

Reference solution (a). Dissolve 2 mg of cortisone acetate
RS and 2 mg of hydrocortisone acetate RS in acetonitrile and
dilute to 100.0 ml with the same solvent.

Reference solution (b). Dilute 1.0 rnl of the test solution to
100.0 rnl with acetonitrile.

Chromatographic system
a stainless steel column 25 cm x 4.6 rom, packed with
packed with octadecylsilane bonded to porous silica
(5 /llll),

- mobile phase: a mixture of 400 rnl of acetonitrile and
550 rnl of water, allowed to equilibrate sufficient water
added to produce 1000 rnl and mixed,

- flow rate. 1 rnl per minute,
spectrophotometer set at 254 nm,

- injection volume. 20 ~.

Eql1ilibrcite the collllIl11 with the lllobile phase for 30 lllirilites.

Inject reference solution (b). Adjust the sensitivity of the
system so that the height of the principal peak in the
chromatogram is at least 50 per cent of the full scale of the
recorder.

Inject reference solution (a). The retention times are:
hydrocortisone acetate, about 10 minutes and cortisone
acetate, about 12 minutes. The test is not valid unless the
resolution between the peaks due to hydrocortisone acetate
and cortisone acetate is at least 4.2. Solvent mixture. A mixture of 90 volumes of acetone and

-----Illject ffie test solution ana reference solution (O)-:-Conti~lO-v:olumes.offor.mamide.---------------

the chromatography for twice the retention time of the principal Mobile phase. Chloroform.

peak. In the chromatogram obtained w~th ~e test sol~tion, Test solution. Dissolve 25 mg of the substance under
the area of any peak other than the pnnclpal peak, IS not examination in 10 rnl of the solvent mixture.
greater than half the area of the principal peak in the
chromatogram obtained with reference solution (b) (0.5 per .Reference solution (a). Dissolve 25 mg of cortisone acetate
cent); the sum of the areas of all the peaks other than the RS in 10 rnl of the solvent mixture.
principal peak, is not greater than 1.5 times the area of the
principiilpeak in ffiechromatogram obtained with reference
solution (b) (1.5 per cent). Ignore any peak with an area less
than 0.05 times the area of the principal peak in the
chromatogram obtained with reference solution (b).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 0.5 g by drying in an oven at 105° for 3 hours.
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Apply to the plate 2 ,n of each solution, Allow the mobile
phase to rise 12 cm. Dry the plate in a current of warm air,
allow the solvent to evaporate, heat at 120° for 15 minutes
and spray the hot plate with ethanolic sulphuric acid (20
per cent v/v). Heat at 120° for a further 10 minutes, allow to
cool and examine in daylight and in ultraviolet light at 365
nm. The principal spot in the chromatogram obtained with
the test solution corresponds to that in the chromatogram
obtained with reference solution (a). The principal spot in
the chromatogram obtained with reference solution (b)
appears as a single, compact spot.

C. 10 mg gives the reactions of acetyl groups (2.3.1).

Tests

pH (2.4.24). 5.0 to 7.2.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Mix a quantity of the suspension containing
25 mg of Cortisone Acetate with 15 ml ofisopropyl alcohol,
evaporate to dryness on a steam bath. To the residue add
10 ml of the mobile phase, shake, mix with the aid of
ultrasound and filter (such as Whatman GF/C filter).

Reference solution (a). Dilute 1 volume of the test solution
to 100 volumes with the mobile phase.

Reference solution (b). A solution containing 0.002 per cent
w/v each ofcortisone acetate RS and hydrocortisone acetate
RS in the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
packed with octadecylsilane bonded to porous silica
(5 1J1ll) (such as Hypersil ODS),

- mobile phase: a mixture of 400 ml ofacetonitrile and
550 ml of water, allowed to equilibrate and sufficient
water added to produce 1000 ml,

- flow rate. 1 ml per minute,
spectrophotometer set at 254 nm,

- injection volume. 20,n.

Inject reference solution (b). The retention times are:
hydrocortisone acetate, about 10 minutes and cortisone
acetate, about 12 minutes. The test is not valid unless the
resolution between the peaks due to hydrocortisone acetate
and cortisone acetate is at least 4.2.

Inject the test solution and reference solution (a). Continue
the chromatography for twice the retention time of the principal
peak. In the chromatogram obtained with the test solution,
the area of any secondary peak is not greater than half the
area of the principal peak in the chromatogram obtained with
reference solution (a) (0.5 per cent); the sum of the areas of all
the secondary peaks is not greater than 1.5 times the area of
the principal peak in the chromatogram obtained with reference

CORTISONE TABLETS

solution (a) (1.5 per cent). Ignore any peak with an area less
than 0.05 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.05 per
cent).

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Add 50 ml of methanol to a quantity of the
injection containing about 10 mg of Cortisone Acetate, shake,
mix with the aid ofultrasound for 2 minutes, dilute to 100.0 ml
with water, shake, centrifuge and use the supernatant liquid.

Reference solution. Dilute 50 ml of a solution in methanol
containing 0.02 per cent w/v each of cortisone acetate RS
and prednisolone RS to 100.0 ml with water.

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

octadecylsilane bonded to porous silica (5 1J1ll) (such
as Hypersil ODS),

- mobile phase: methanol (60 per cent),
- flow rate. 1.5 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume. 20 ,no

Inject the reference solution. The test is not valid unless the
resolution between the peaks due to cortisone acetate and
prednisolone in the chromatogram obtained is at least 5.0.

Inject alternately the test solution and the reference solution.

Calculate the content of C23H3006 in the injection.

Storage. Store protected from light in single dose or multiple
dose containers at a temperature not exceeding 30°. It should
not be allowed to freeze.

Labelling. The label states (1) the name(s) of the dispersing
agent(s) added; (2) that it is not meant to be given by
intravenous injection; (3) that the container should be gently
shaken before a dose is withdrawn.

Cortisone Tablets
Cortisone Acetate Tablets

Cortisone Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of cortisone
acetate, C23H3006.

Usual strengths. 5 mg; 25 mg.

Identification

Extract a quantity of the powdered tablets containing 0.1 g of
Cortisone Acetatewith 5ml of chloroform, filter and evaporate
the chloroform. The residue complies with the following tests.
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A. Detennine by infrared absorption spectrophotometry (2.4.6).
Compare. the spectrum with that· obtained. with cortisone
acetate RS or with the reference spectrum ofcortisone acetate.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Solvent mixture. A mixture of 90 volumes of acetone and
10 volumes of dimethylformamide.

Mobile phase. Chloroform.

Test solution. Dissolve 25 mg of the substance under
examination in 10 ml of the same solvent mixture.

Reference solution (a). Dissolve 25 mg of cortisone acetate
RS in 10 ml of the same solvent mixture.

Reference solution (b). Mix equal volumes of the test
solution and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the
solvent mixture, allow the solvent mixture to ascend to the
top, remove the plate from the tank and allow the solvent to
evaporate. Use within 2 hours, with the flow of the mobile
phase in the direction in which the aforementioned treatment
was done.

Apply to the plate 2 ~ of each solution; Allow the mobile
phase to rise 12 cm. Dry the plate in a current ofwarm air, allow
the solvent to evaporate, heat at 120° for 15 minutes and spray
the hot plate with ethanolic sulphuric acid (20 per cent v/v).
HeatCat1200fora :furtherTdillliiutes, arrow to cooland examme
in daylight and in ultraviolet light at 365 urn. The principal
spot in the chromatogram obtained With the test solution
corresponds to that in the chromatogram obtained with
reference solution (a). The principal spot in the
chromatogram obtained with reference solution (b) appears
as a single, compact spot.

C. 10 mg gives the reactions of acetyl groups (2.3.1).

Tests

Related substances.' Determine by liquid chromatography
(2.4.14).

Test solution. Mix a quantity of the powdered tablets
containing 25 mg of Cortisone Acetate with 10 ml of the
mobile phase, place in an ultrasonic bath for 10 minutes and
mter (such as Whatrnan GF/C mter).

Reference solution (a). Dilute 1 volume of the test solution
to 100 volumes with the mobile phase.

Reference solution (b). A solution containing 0.002 per cent
w/v each ofcortisone acetate RS and hydrocortisone acetate
RS in the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
packed with octadecylsilane bonded to porous silica

.... (5'!JIll) (such· as HypersU.ODS),

IP 2010

- mobile phase: a mixture of 400 ml ofacetonitrile and
550 ml of water, allowed to equilibrate and sufficient
water added to produce 1000 ml,

- flow rate. 1 ml per minute,
spectrophotometer set at 254 urn,

- injection volume. 20 ~.

Inject reference solution (b). The retention times are:
hydrocortisone acetate, about 10 minutes and cortisone
acetate, about 12 minutes. The test is not valid unless the
resolution between the peaks due to hydrocortisone acetate
and cortisone acetate is at least 4.2.

Inject the test solution and reference solution (a). Continue
the chromatography for twice the retention time of the principal
peak. In the chromatogram obtained with the test solution,
the area of any secondary peak is not greater than half the
area of the principal peak in the chromatogram obtained with
reference solution (a) (0.5 per cent); the sum of the areas of all
the secondary peaks is not greater than 1.5 times the area of
the principal peak in the chromatogram obtained with reference
solution (a) (1.5 per cent). Ignore any peak with an area less
than 0.05 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.05 per
cent).

Uniformity of content. For tablets containing 10 mg or less.

Comply with the test stated under Tablets.

Powder one tablet, add 50 ml of ethanol, shake for 30 minutes
and add sufficient ethanol to produce 100.0 ml. Centrifuge
and dilute a suitable volume of the supernatant liquid
containing 0.5 mg of Cortisone Acetate to 50.0 ml with ethanol.
Measure the absorbance of the resulting solution at the
maximum at about 240 urn (2.4.7). Calculate the content of
C23H3006 taking 390 as the specific absorbance at 240 urn.

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900ml of a mixtureofa. LpeLc;e}JL y/y.§QIy"tipll of
hydrochloric acid and 30 volumes of 2-propanol,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter through
a membrane filter with an average pore diameter not greater
than 1.0 !JIll. Measure the absorbance of the mtrate, suitably
diluted if necessary with the medium, at the maximum at
about 242nm (2.4.7). Calculate the content of C23H3006
ta.R:ilig399 as thespecificabsorbancear242 nm:

D. Not less than 75 per cent of the stated amount of C23H3006.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution.· Weigh and powder 20 tablets. Add 50 ml of
methanol to a quantity ofthe.powder containing abouUo. mg

1136



IP 2010

of Cortisone Acetate, shake, mix with the aid of ultrasound
for 2 minutes, dilute to 100.0ml with water, shake, centrifuge
and use the supernatant liquid.

Reference solution. Dilute 50 ml of a solution in methanol
containing 0.02 per cent w/v each of cortisone acetate RS and
prednisolone to 100.0 ml with water.

Chromatographic system
a stainless steel column 25 cm x 4.6 rom, packed with
octadecylsilylsilane bonded to porous silica (5 flID) (such
as Hypersil ODS),

- mobile phase: methanol (60 per cent),
- flow rate. 1.5 ml per minute,
- spectrophotometer set at 240 nm,

injection volume. 20 !Jl.
Inject the reference solution. The test is not valid unless the
resolution between the peaks due to cortisone acetate and
prednisolone in the chromatogram obtained is at least 5.0.

Inject alternately the test solution and the reference solution.

Calculate the content of C23H3006 in the tablets.

Storage. Store protected from light.

Absorbent Cotton
Absorbent Cotton Wool

Absorbent Cotton consists of the new fibres or good quality
new combers obtained from the seed coat of various species
of the genus Gossypium Linn., cleaned, purified, bleached
and carded. It does not contain any compensatory colouring
matter.

Category. Surgical dressing.

Description. White, well-carded fibres ofaverage staple length
not less than 10 rom, containing not more than traces of leaf
residue, seed coat and other impurities. It offers appreciable
resistance when pulled and does not shed a significant
quantity of dust when shaken gently; practically odourless.

Identification

A. When examined under a microscope, each fibre is seen
to consist of a single cell, up to about 4 cm long and up to 40
flID wide, in the form ofa flattened tube with thick and rounded
walls and often twisted.

B. Treat with iodinated zinc chloride solution; the fibres
become violet.

C. To 0.1 g add 10 ml of zinc chloride solution, heat to 40° and
allowed to stand for 2 Yz hours, shaking occasionally; the
fibres do not dissolve.

ABSORBENT COTION

Tests

To 15.0 g add 150 ml of water, macerate for 2 hours in a closed
vessel, decant the liquid, carefully squeezing out the residual
liquid with a glass rod and mix. Reserve 10 ml for the test for
surface-active substances and filter the remainder (solution S).

Acidity or alkalinity.To 25 ml of solution S add 0.1 ml of
dilute phenolphthalein solution; to another 25 ml add 0.05
ml of methyl orange solution. Neither solution shows a pink
colour.

Surface-active substances. Into a 25-ml graduated, ground
glass stoppered cylinder with external diameter of 18 to
22 rom, previously rinsed with sulphuric acid and then with
water, add the 10 ml portion of solution S, shake vigorously
30 times in 10 seconds, allow to stand for 1 minute and shake
again 30 times. After 5 minutes, the height of the froth does
not exceed 2 rom above the surface of the liquid.

Absorbency

Apparatus. A dry, cylindrical wire basket, 80 rom high and
50 rom in diameter, fabricated from wire ofdiameter 0.4 rom and
having a mesh aperture of 15 to 20 rom; the basket weighs
2.4 to 3.0 g.

Sinking time. Not more than 10 seconds, determined by the
following method. .

Weigh the basket to the nearest 10 mg. Take five samples,
each of approximately 1 g, from different places in the
material being examined, pack loosely in the basket and weigh
the packed basket to the nearest 10 mg. Hold the basket with
its long axis in the horizontal position and drop itfrom a
height of about 10 rom into water at 25° contained in a beaker
at least 12 em in diameter and filled to a depth of 10 cm.
Measure with a stopwatch the time taken by the basket to
sink below the surface of the water. Repeat the procedure on
two further samples and calculate the average value.

Water-holding capacity. Not less than 23.0 g per g,
determined by the following method.

After the sinking time has been recorded in test A, remove the
basket from the water, allow it to drain for exactly 30 seconds
with its long axis in the horizontal position, transfer it to a
tared beaker and weigh to the nearest 10. mg. Calculate the
weight of water retained by the sample. Repeatthe procedure
on two further samples and calculate the average value.

Foreign fibres. When examined under a microscope, it is
seen to consist exclusively of typical cotton fibres, except
that occasionally a few isolated foreign fibres may be seen.

Fluorescence. Examine a layer about 5 rom in thickness in
ultraviolet light at 365 nm. It shows only a slight, brownish
violet fluorescence and a few yellow particles. Not more than
a few isolated fibres show an intense blue fluorescence.
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Tests

Cresol

Identification

Distillation range (2.4.8). Not more than 2.0 per cent v/v
distils below 188° and not less than 80.0 per cent v/v between
195° and 205°.

Acidity. A 2 per cent w/v solution is neutral to bromocresol
purple solution.

Weight per mI (2.4.29). 1.029 g to 1.044 g.

Hydrocarbons and volatile bases. Place 50 ml in a 500
ml round-bottomed flask, add about 83 ml of a 27 per cent
w/v solution of sodium hydroxide and 100 ml of water and
mix thoroughly. Connect the flask to a splash-bulb and air
condenser about 60 cm long, with the end of the air
condenser fitting closely into the neck of a 250-ml pear
shaped separator and passing well into the separator, which
has a cylindrical graduated portion above the stopcock. Fill
the graduated portion of the separator with water. Distil
rapidly until 75 ml of distillate has been collected, cooling
the separator in running water, if necessary. Allow the
separator to stand in a vertical position until separation is
complete and draw off the aqueous liquid into a titration flask.

Hydrocarbons - Allow the separator to stand for a short
time, measure the volume of hydrocarbon oil in the graduated
portion and warm if necessary in order to keep the oil in the
liquid state; subtract the volume of volatile bases in the
hydrocarbon oil, as determined in the following test; not
more than 0.5 per cent v/v of hydrocarbon oil is present.

Volatile-bases-=-To the-aqueous--portion- of the-distillate
obtained in the preceding test, add any aqueous liquid still
remaining in the separator and neutralise it if necessary with
0.1 M hydrochloric acid, using phenolphthalein solution as
indicator. Titrate with 1 M hydrochloric acid using methyl
orange solution as indicator. Wash the oil from the separator
into the titration flask with water and again titrate with 1 M
hydrochloric acid. From the volume of additional 1 M

___ bydT!J_~_blQ!ic acid calculate the proportion of volatile bases
Cresol is a mixture of cresols and other phenols obtained in the hydroca.rbon oil. :Prom the~Tota(vohime-ofTM

from coal tar. hydrochloric acid used in both titrations calculate the

Category. Disinfectant; pharmaceutical aid (antimicrobial proportion of volatile bases in cresol.

preservative). I ml of 1 M hydrochloric acid is equivalent to 0.08 ml of

Description. An almost colourless to pale brownish-yellow volatile bases; not more than 0.15 per cent v/v of volatile
liquid, becoming darker on keeping or on exposure to light; bases, calculated as pyridine, are present.

odour, resembling that of phenol but more tarry. Sulphur compounds. Place about 20 ml in a small conical
I1asl(-.--NlolsfeIi--a-pfeceoffilferpaper-willi-ilTO-per-cent" wlv
solution of lead acetate and fIx it on the mouth of the flask;
heat the flask on a water-bath for 5 minutes; the ftlter paper
shows not more than a light yellow colour.

Non-volatile matter. Not more than 0.1 per cent w/v when
evaporated on a water-bath and dried to constant weight at

To 0.5 ml add 300 ml of water, shake and ftlter. Divide the
ftltrate into two parts. To one part add ferric chloride test
solution; a transient bluish colour is produced. To the other
part add bromine solution; a pale yellow flocculent
precipitate is prcldu1ced.. -

Colouring matter. Slowly extract 10 g in a narrow percolator
with ethanol (95 per cent) until 50 ml of extract is obtained.
The extract is not more intensely coloured than reference
solutionYS5 or GYS6 (2.4.1) or a solution prepared in the
following manner. To 3.0 ml of CSS add 7.0 ml of a solution
of hydrochloric acid containing 1.0 per cent v/v of
hydrochloric acid and dilute 0.5 ml of the resulting solution
to 10 ml with the same solution of hydrochloric acid.

Ether-soluble substances. Not more than 0.5 per cent
determined by the following method. Extract 5 g with ether in
a continuous extraction apparatus (2.1.8), for 4 hours in such
a way that the rate is at least four extractions per hour. Evaporate
the ether and dry the residue to constant weight at 105°.

Water-soluble substances. Not more than 0.5 per cent,
determined by the following method. Boil 5 g with 500 mI
of water for 30 minutes, stirring frequently and replacing
the water lost by evaporation. Decant the liquid into a beaker,
squeeze the residual liquid from the material carefully with
a glass rod, mix the liquids and fIlter the extract. Evaporate
400 ml of the ftltrate and dry the residue to constant weight
at 105°.

Neps. A thin layer approximately equivalent to 0.5 g for an
area of 450 sq. cm. spread uniformly between two glass
plates, and viewed by the naked eye under transmitted light,
does not show more neps than about an average of 250 for
three-tests; -

Sulphated ash (2.3.18). Not more than 0.5 per cent,
determinedon--S:O-g:-- ------- --- ------------------- -----------

Loss on drying (2.4.19). Not more than 8.0 per cent,
determined on 5.0 g by drying in an oven at 105°.

Storage. Store in a dust-proof package, in a dry place.
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Storage. Store protected from light.

Cresol with Soap Solution

Lysol

Cresol with Soap Solution is prepared by the saponification
of a mixture of Cresol with vegetable oils such as cotton seed,
linseed, soyabean or similar oils but excluding coconut and
palm kern.el oils. Alternatively, the mixed fatty acids derived
from these oils may be used.

Cresol with Soap Solution contains not less than 47.0 per
cent v/v and not more than 53.0 per cent v/v of Cresol.

Category. Disinfectant.

Description. An amber-coloured to reddish-brown liquid;
odour, that of cresol; soapy to touch.

Tests

Appearance of solution. 5 ml mixed with 95 ml of water
forms a clear solution without producing any opalescence
on standing for 3 hours.

Alkalinity. Dilute 5 ml with 50 ml of ethanol (95 per cent)
neutralised to phenol red solution and titrate with 1 M
sulphuric acid, using phenol red solution as indicator; not
more than 0.6 ml is required.

Hydrocarbons and volatile bases. Distil 120 ml until all
the water and 50 ml of cresol have been collected. Place the
cresol thus recovered in a 500-ml round-bottomed flask, add
about 83 ml of a 27 per cent w/v solution of sodium
hydroxide and 100 ml of water and mix thoroughly. Connect
the flask to a splash-bulb and air condenser about 60 cm long,
with the end of the air-condenser fitting closely into the neck
of a 250-ml pear-shaped separator and passing well into the
separator, which has a cylindrical graduated portion above
the stopcock. Fill the graduated portion of the separator with
water. Distil rapidly until 75 ml of distillate has been
collected, cooling the separator in running water, if
necessary. Allow the separator to stand in a vertical position
until separation is complete and draw off the aqueous liquid
into a titration flask.

Hydrocarbons - Allow the separator to stand for a short
time, measure the volume ofhydrocarbon oil in the graduated
portion and warm if necessary in order to keep the oil in the
liquid state; subtract the volume of volatile bases in the
hydrocarbon oil, as determined in the following test; not
more than 0.5 per cent v/v of hydrocarbon oil is present.

Volatile bases -To the aqueous portion of the distillate
obtained in the preceding test, add any aqueous liquid still
remaining in the separator and neutralise it if necessary with
D.1 M hydrochloric acid, using phenolphthalein solution as

CROSCARMELLOSESOD~

indicator. Titrate with 1 M hydrochloric acid using methyl
orange solution as indicator. Wash the oil from the separator
into the titration flask with water and again titrate with 1 M
hydrochloric acid. From the volume of additional 1 M
hydrochloric acid calculate the proportion of volatile bases
in the hydrocarbon oil. From the total volume of 1 M
hydrochloric acid used in both titrations calculate the
proportion of volatile bases in cresol.

I ml of 1 M hydrochloric acid is equivalent to 0.08 ml of
volatile bases; not more than 0.15 per cent v/v of volatile
bases, calculated as pyridine, are present.

Sulphur compounds. Complies with the test for Sulphur
compounds described under Cresol.

Assay. To 50 ml, accurately measured, add 150 ml of
kerosene, mix and add little powdered pumice stone and 3 g
of sodium bicarbonate. Distil into a separator, the rate of
distillation being not more than 2 drops per second until the
kerosene and cresol have completely distilled. This is
indicated by the distillate being yellow in colour. Stop the
distillation, add 50 ml of kerosene and collect a further 50
ml of the distillate. Discard the lower aqueous layer in the
separator, dry the remainder with anhydrous calcium
chloride and shake with 10 ml of sulphuric acid (5D per
cent w/w). Set aside for 2 hours, reject the acid layer and to
the kerosene layer add 40 ml of sodium hydroxide solution
and shake for 5 minutes. Transfer the alkalinelayer to a 100
ml volumetric flask and extract the kerosene layer with 20
ml of sodium hydroxide solution adding the alkaline layer
to that in the 100-ml volumetric flask. Add sodium hydroxide
solution from a burette to make the volume in the flask to
100 ml. The difference between the burette reading and 40.5
is equal to the volume of cresol in 50 ml of the sample.

Storage. Store protected from light.

CroscarmeUose Sodium
Croscarmellose sodium (cross-linked sodium
carboxymethylcellulose) is the sodium salt of a cross-linked,
partly O-carboxymethylated cellulose.

Category. Excipient.

Description. A white or greyish-white powder.

Identification

A. Shake 1 g with 100 ml of 0.00001 per cent w/v solution
of methylene blue and allow to settle. The substance under
examination absorbs the methylene blue and settles as a blue,
fibrous mass.

E. Shake 1 g with 50 ml ofwater. Transfer 1 ml of the mixture to
a test-tube, add 1 ml ofwater and 0.05 ml of a freshly prepared
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4.0 per cent w/v solution of ex-naphthol in methanol. Incline
the test-tube and add carefully 2 ml of sulphuric acid down
the side so that it forms a lower layer. A reddish-violet colour
develops at the interface.

C. The solution prepared from the sulphated ash in the test
for Heavy metals (see Tests) gives reaction (a) of sodium
salts (2.3.1)

Tests

pH (2.4.24). 5.0 to 7.0, determined on 1.0 per cent w/v
solution in carbon dioxide-free water.

Degree of substitution. Take 1.0 g in 500 ml conical flask, add
300 ml of a 10 per cent w/v solution of sodium chloride,
25.0 ml of 0.1 M sodium hydroxide, stopper the flask and
allow to stand for 5 minutes, shaking occasionally. Add
0.05 ml of m-cresol purple solution and about 15 m1 of 0.1 M
hydrochloric acid from a burette. Insert the stopper and shake.
If the solution is violet, add 0.1 M hydrochloric acid in 1 m1
portions until the solution becomes' yellow, shaking after each
addition. Titrate with 0.1 M sodium hydroxide until the colour
turns to violet.

Calculate the number of milliequivalents ( M) ofbase required
for the neutralisation equivalent to 1 g of dried substance.

Calculate the degree of acid carboxymethyl substitution (A)
fromthe expression: ..

U50M

(7102-412M -80C)

C = sulphated ash as a percentage

Calculate the degree of sodium carboxymethyl substitution
(S) from the expression:

(162+58A) C
{7c102-=·80e)--·..---~·~--c--_ .._---~ ...,-_ ...- --

The degree of substitution is the sum ofA +S and it is between
0.60 and 0.85, calculated on the dried basis.

Sodium chloride and sodium glycollate. The sum of the
percentage contents of sodium chloride and sodium glycollate
is not more than 0.5 per cent, calculated on the dried basis.

Sodium chloride. Place 5.0 g in a 250 ml conicalflask,- add
50 m1 of water and 5 ml of strong hydrogen peroxide solution
and heat on a water-bath for 20 minutes stirring occasionally
to ensure total hydration. Cool, add 100 ml of water and 10 ml
of nitric acid. Titrate with 0.05 M silver nitrate determining
the end-point potentiometrically (2.4.25) using a silver indicator
electrode and a double-junction reference electrode
containing a 10 percentw/vsolutionofpotassiumnitratein
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the outer jacket and a standard filling solution in the inner
jacket, and stirring constantly.

1 ml of 0.05 M silver nitrate is equivalent to 0.002922 g of
NaG.

Sodium glycollate. Place 0.5 g of the substance under
examination in a 100 m1 beaker. Add 5 ml ofglacial acetic acid
and 5 ml of water and stir to ensure total hydration (about
15 minutes). Add 50 rnl of acetone and 1 g of sodium
chloride. Stir for several minutes to ensure complete
precipitation of the carboxymethylcellulose. Filter through
a fast fJJ.ter paper impregnated with acetone into a volumetric
flask, rinse the beaker and fJJ.ter with 30 ml of acetone and
dilute the fJJ.trate to 100.0 ml with the same solvent. Allow
to stand for 24 hours without shaking. Use the clear
supernatant to prepare the test solution.

Reference solution. Dissolve 0.1 g of glycollic acid in 100
ml of water. Use the solution within 30 days. Transfer 1.0
ml, 2.0 ml, 3.0 ml and 4.0 ml of the solution to separate
volumetric flasks; dilute the contents of each flask to 5.0 ml
with water, add 5 ml of glacial acetic acid, dilute to 100.0
ml with acetone and mix.

Transfer 2.0 ml of the test solution and 2.0 m1 of each of the
reference solutions to separate 25 ml volumetric flasks. Heat
the uncovered flasks for 20 minutes on a water-bath to
eliminate acetone. Allow to cool and add 5.0 ml of 2,7
dihydroxynaphthalene solution to each flask. MiX, a.dd a
further 15.0 ml of 2,7-dihydroxynaphthalene solution and
mix again. Close the flasks with aluminium foil and heat on a
water-bath for 20 minutes. Cool and dilute to 25.0 ml 'With
sulphuric acid.

Measure the absorbance (2.4.7) of each solution at 540 DID.

Prepare a blank using 2.0 ml of a solution containing 5 per cent
v/v each of glacial acetic acid andwater in acetone. Prepare
a standard curve using the absorbances obtained with the
reference solutions. From the standard curve and the
absorbance···of-the,test~solution,·~determine···the,-mass,.-.in·

milligrams, of glycollic acid in the substance under
examination, and calculate the content of sodium glycollate
from the expression:

10 x 1.29 x a

(lOO-b)m

1.29 =the factor converting glycollic acidto sodium
glycollate

b = loss on drying as a percentage

m = mass of the substance under examination, in
grams

Water-soluble substances. Not more than 10.0 per cent.
Disperse 10.0 g in 800.0 ml of water and stir for 1 minute every
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10 minutes during the first 30 minutes. Allow to stand for 1
hour and centrifuge, if necessary. Decant 200.0 ml of the
supernatant liquid onto a fast filter paper in a vacuum filtration
funnel, apply vacuum and collect 150.0 ml of the filtrate.
Evaporate to dryness and dry the residue at 100° to 105° for
4 hours.

Heavy metals (2.3.13). To the residue obtained in sulphated
ash add 1 ml of hydrochloric acid and evaporate on a water
bath. Take up the residue in 20 ml of water. 12 ml of the
solution complies with the limit test for heavy metals,
Method A
(10 ppm). Prepare the reference solution using lead
standard solution (1 ppm Pb).

Settling volume. 10.0 to 30.0 ml. Place 75 ml of water in
a 100 ml graduated cylinder and add 1.5 g of the substance
under examination in 0.5 g portions, shaking vigorously after
each addition. Dilute to 100.0 ml with water and shake again
until the substance is homogeneously distributed. Allow to
stand for 4 hours.

Microbial contamination (2.2.9). Total microbial count is
not more than 103 bacteria and 102 fungi per gram, deterIl)ined
by plate count. 10 g is free from Escherichia coli.

Sulphated ash (2.3.18). 14.0 to 28.0 per cent, determined
on 2.0 g, using a mixture of equal volumes of sulphuric acid
and water, and calculated on the dried basis.

Loss on drying (2.4.19). Not more than 10.0 per cent,
determined on 1.0 g by drying in an oven at 105° for 6 hours.

Crospovidone
I-Ethenyl-2-pyrrolidinone homopolymer; 1-Vinyl-2
pyrrolidinone homopolymer

Mol. Wt. (111.1)"

Crospovidone is a water-insoluble synthetic crosslinked
homopolymer of N-vinyl-2-pyrrolidinone.

Crospovidone contains not less than. 11.0 per cent and not
more than 12.8 per cent of nitrogen (N), calculated on the
anhydrous basis.

Category. Excipient.

Description. A white to creamy white hygroscopic powder
having a faint odour.

CROSPOVIDONE

Identification

A. Determine by infrared absorption spectrophotometry
(2.4.6) on specimen previously dried in vacuum at 105° for
1 hour. Compare the spectrum with that obtained with
crospovidone RS.

B. Suspend 1 gin 10 ml of water, add 0.1 ml of 0.1 M iodine,
and shake for 30 seconds. Add 1 ml of starch solution, and
shake; no blue color develops.

Tests

pH (2.4.24). 5.0 and 8.0, determined in a 1.0 per cent w/v
aqueous suspension. '

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

Water-soluble substances. Transfer 25.0 g to a 400 ml
beaker, add 200 ml of water, and stir on a magnetic stirrer,
using a 5-cm stirring bar, for 1 hour. Transfer to a 250 ml
volumetric flask with the aid of about 25 ml of water, add
water to volume, and mix. Allow the bulk of the solids to
settle. Pass about 100 ml of the relatively clear supernatant
through a membrane filter having a 0.45 mm porosity,
protected against clogging by super imposing a membrane
filter. Transfer 50.0 ml of the clear filtrate to a tared 100 ml
beaker, evaporate to dryness, and dry at 110° for 3 hours: the
weight of the residue does not exceed 75 mg (1.5 per cent).

Impurity A. Determine by liquid chromatography (2.4.14).

Test solution. Shake 1.25 g of the substance under
examination in 50.0 ml of methanol for 60 minutes and filter.

Reference solution (a). Dissolve 50 mg of 1
vinylpyrrolidin-2-one in 100.0 ml of the methanol. Dilute
1.0 ml of this solution to 100.0 ml with methanol. Dilute
5.0 ml of this solution to 100.0 ml with the mobile phase.

Reference solution (b). Dissolve 10 mg of l~vinylpyrrolidin
2-one (crospovidone impurity A RS) and 50 mg of vinyl
acetate in 100.0 ml of the methanol. Dilute 1.0 ml of this
solution to 100.0 ml with the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4 rom packed with
octadecylsilane bonded to porous silica (5 1Jll1),

- column temperature. 40°,
- mobile phase: a mixture of 10 volumes of acetonitrile

and 90 volumes of water,
- flow rate. 1.0 ml per minute,
- spectrophotometer set at 235 nm,
- injection volume. 50 Ill.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks clue to crospovidone impurity
A and vinyl acetate is not less than 2.0.
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Identification

Vitamin B12

Cyanocobalamin

Mol. Wt. 1355.4

A. When examined in the range 260 nm to 610 nm, a 0.0025 per
cent w/v solution shows absorption maxima, at about 278 nl1l,
361 nm and 547 nm to 559 nm. The ratio of the absorbance at

H2NOCH2CH2y

H2NOCH2C
HsC'
HsC'

. 0.7004(n - n )
Percent content of mtrogen = 1 Z x 100

m

with a small quantity of water. Titrate the distillate. with
O.025 M sulphuric acid until the colour of the solution changes
from green through pale greyish-blue to pale greyish-red
purple (nl ml of 0.025 M sulphuric acid).

Repeat the test using about 100 mg of glucose in place of
the substance under examination (nz ml of 0.025 M sulphuric
acid).

Storage. Store protected from moisture.

Labelling. The label states the type (type A or type B).

Cyanocobalamin is Coa-[a-(5,6-dimethylbenzimidazolyl)]
Co~-cyanocobamide.

Cyanocobalamin contains not less than 96.0 per cent and
.... not-more-than·l02:0··per·cent-ofC6jHliliCoNi:iOi4P;calculated-

on the dried basis.

Category. B-group Vitamin; haematoiJoietic.

Dose. In the treatment of megaloblastic anaemia, by
intramuscular injection, 1 to 2 mg, in divided doses, in the
fIrst week. Subsequent doses, 250 Ilg weekly until the blood
count is normal, maintenance dose, 250 Ilg every 3 or 4
weeks;

Description. A dark red, crystalline powder; very hygroscopic.

Inject the test solution and reference solution (a). The relative
standard deviation for replicate injections is not more than
2.0. In the chromatogram obtained with the test solution, the
area of secondary peak due to crospovidone impurity A is not
more than the area of the principal peak in the chromatogram
obtained with reference solution (a) (10 ppm).

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals, Method B (10 ppm).

Vinylpyrrolidinone. Suspend 4.0 g in 20 ml of water, stir
for 15 minutes, centrifuge the suspension, and filter the slightly
turbid upper layer through a sintered glass 10 mm filter. Stir
the lower layer with 50 ml of water, centrifuge, and filter the
upper layer through the same filter. Again stir the lower layer
with 50 ml of water, and filter similarly. Add 0.5 g of sodium
acetate to the combined filtrates and titrate with O.05 M iodine
until the color of iodine no longer fades, add 3.0 ml of 0.05
M iodine, allow to stand for 10 minutes, and titrate the excess
of iodine with 0.1 M sodium thiosulphate, adding 3 ml of
starch solution as the end-point is approached; Carry out a
blank determination, using the same total volume of the same
0.05 M iodine, accurately measured, as was used for titrating
the substance under examination. Before titrating the blank,
adjust with acetic acid to the same pH as that of the substance
under examination; not more than 0.72 ml of 0.05 M iodine
is consumed, corresponding to not more than 0.1 per cent of
vinylpyrrolidinone;

Nitrogen. Place 0.1 g of the substance under examination
(m mg) in a combustion flask, add 5 g of a mixture of 1 g of
copper sulphate, 1 g of titanium dioxide and 33 g of
dipotassium sulphate, and 3 glass beads. Wash any adhering
particles from the neck into the flask with a small quantity of
water. Add 7 ml of sulphuric acid, allowing it to run down the
sides of the flask, and mix the contents by rotation. Close the
mouth of the flask loosely, for example by means of a glass
bulb with a short stem, to avoid excessive loss of sulphuric

.acid.··Heat-graduallyat-frrst,-then..increase-the-.temperature
until there is vigorous boiling with condensation of sulphuric
acid in the neck of the flask; precautions are to be taken to
prevent the upper part of the flask from becoming overheated.
Continue the heating for 45 minutes. Cool, dissolve the solid
material by cautiously adding to the mixture 20 ml of water,
cool again and place in a steam-distillation apparatus. Add
30 ml of strong sodium hydroxide solution through the funnel,
rinse the funnel cautiously with 10 ml of water and distil
immediately by passing steam through the mixture. Collect
80-100 ml of distillate in a mixture of 30 ml of a 4.0 per cent
w/v solution of boric acid and 0.05 ml of bromocresol green
methyl red solution and enough water to cover the tip of the
condenser. Towards the end of the distillation lower the
receiver so that the tip of the. condenser is above the surface
of the acid solution and rinse the end part of the condenser
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about 361 rim to that at about 547nm to 559 nm is 3.15 to
3.45 and the ratio of the absorbance at about 361 nm to that
at about 278 nm is 1.70 to 1.90 (2.4.7).

B. Determine by thin-layer chromatography (2.4.17),
protected form light and coating the plate with silica gel G.

Mobile phase. A mixture of 60 volumes of chloroform,
40 volumes of methanol and 12 volumes of 6 M ammonia.
Use an unlined tanle.

Test solution. Dissolve 20 mg of the substance under
examination in 10 rnl of ethanol (50 per cent).

Reference solution. A 0.2 per cent w/v solution of
cyanocobalamin RS in ethanol (50 per cent).

Apply to the plate 10 f1l of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in air and examine in day
light. The principal spot in the chromatogram obtained with
the test solution corresponds to that in the chromatogram
obtained with the reference solution.

C. Mix about 1 mg with 10 mg of potassium sulphate and
0.1 rnl of 0.5 M sulphuric acid and heat carefully to redness.
Allow to cool, add to the residue 0.1 rnl of water, 0.5 rnl of
saturated solution of ammonium thiocyanate and 0.5 rnl of
benzyl alcohol and shake; a blue colour is formed and is
taken into the benzyl alcohol layer.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

CYANOCOBALAMIN INJECTION

phosphoric acid (to be used within 2 days of
preparation),

- flow rate. 0.8 rnl per minute,
- spectrophotometer set at 361 nm,
- injection volume. 20 J.1l.

Inject the test solution and reference solutions (a), (b) and (c).

Allow the chromatography to proceed for three times the
retention time of the peak due to cyanocobalamin.

In the chromatogram obtained with the test solution the sum
of the areas of any secondary peaks is not greater than the
area of the principal peak in the chromatogram obtained with
reference solution (a). Ignore any peak the area of which is
less than that of the principal peak in the chromatogram
obtained with reference solution (b). The test is not valid
unless the chromatogram obtained with reference solution
(c) exhibits two principal peaks, the resolution between these
peaks is 2.5 or more and the chromatogram obtained with
reference solution (a) exhibits one principal peak.

Loss on drying (2.4.19). Not more than 12.0 per cent,
determined on 20.0 mg by drying in an oven at 105° at a
pressure of 1.5 to 2.5 kPa for 2 hours.

Assay. Weigh accurately about 25 mg and dissolve in
sufficient water to produce 1000.0 m!. Measure the
absorbance of the solution at the maximum at about 361 nm
(2.4.7). Calculate the content of C63HssCoN140,.? taking 207
as the specific absorbance at 361 nm.

Storage. Store protected from light and moisture.

The following solutions should be used within 1 hour of
preparation. Cyanocobalamin Injection
Test solution. Dissolve 10 mg of the substance under
examination in 10 rnl of the mobile phase.

Reference solution (a). A 0.003 per cent w/v solution of the
substance under examination in the mobile phase.

Reference solution (b). A 0.0001 per cent w/v solution of the
substance under examination in the mobile phase.

Reference solution (c). Dissolve 5 mg of the substance under
examination in 2 rnl of water, warming if necessary, allow to
cool, add 1 rnl of a 0.1 per cent w/v solution of chloramine T
and 0.1 rnl of 0.05 M hydrochloric acid, dilute to 5 rnl with
water, shake and allow to stand for 5 minutes. Dilute 1 rnl of
this solution to 10 rnl with the mobile phase. Use immediately.

Chromatographic system
- a stainless steel column 25 em x 4 mm, packed with

octylsilane bonded to porous silica (5 /illl),
- mobile phase: a mixture of 147 volumes of a 1.0 per cent

w/v solution of disodium hydrogen phosphate and
53 volumes of methanol adjusted to pH 3.5 with

Vitamin B12 Injection

Cyanocobalamin Injection is a sterile solution of
Cyanocobalamin in Water for Injections containing sufficient
Acetic Acid or Hydrochloric Acid to adjust the pH to about 4,
It may contain suitable buffering agents.

Cyanocobalamin Injection contains not less than 95.0 per
cent and not more than 110.0 per cent of the stated amount
of anhydrous cyanocobalamin, C63HssCoN'40'4P.

Usual strength. The equivalent of 500 Ilg and 1 mg of
anhydrous cyanocobalamin per rnl.

Identification

When examined in the range 260 nm to 610 nm, a 0.0025 per
cent w/v solution shows absorption maxima at about 278 nm,
361 nm and 547 nm to 559 nm. The ratio of the absorbance at
about 361 nm to that at about 547 nm to 559 nm is 3.15 to 3.45
and the ratio of the absorbance at about 361 nm to that at
about 278 nm is 1.70 to 1.90 (2.4.7).
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Tests

pH (2.4.24). 3.8 to 5.5.

Related substances. Determine by liquid chromatography
(2.4.14).

The following solutions should be used within 1 hour of
preparation.

Test solution (a). Dilute a suitable volume of the injection,
if necessary, with the mobile phase to produce a solution
containing 0.0001 per cent w/v of Cyanocobalamin.

Test solution (b). Dilute a suitable volume of the injection,
if necessary, with the mobile phase to produce a solution
containing 0.05 per cent w/v of Cyanocobalamin.

Reference solution (a). Dilute a suitable volume of the
injection, if necessary, with the mobile phase to produce a
solution containing 0.003 per cent w/v of Cyanocobalamin.

Reference solution (b). Add 1 mIofaO.1 per cent w/v solution
of chloramine T and 0.1 mI of 0.05 M hydrochloric acid to
a volume containing 5 mg of Cyanocobalamin, dilute to 10
mI with water, shake and allow to stand for 5 minutes. Dilute
2 mI of this solution to 10 mI with the mobile phase and use
immediately.

Chromatographic system
- a stainless steel column 25 cm x 4 rom, packed with

-ocijlsilane bondeatoporoussilicll(5iilli);
- mobile phase: a mixture of 147 volumes of a 1.0 per cent

w/vsolution of- disodium-hydrogen- phosphate and
53 volumes of methanol, adjusted to pH 3.5 with
phosphoric acid (to be used within 2 days of
preparation),

- flow rate. 0.8 mI per minute,
- spectrophotometer set at 361 nm,
- injection volume. 20 ~.

Allow the chromatography to proceed for three times the
retention-time of the-peak due -to cyanocobalamin,-------- -

In the chromatogram obtained with test solution (b) the sum
of the areas of any secondary peaks is not greater than the
area of the principal peak in the chromatogram obtained with
reference solution (a). Ignore any peak the area of which is
less than that of the principal peak in the chromatogram
obtained with test solution (a).

Other-tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Carry out the following procedure protected from
light.

Dilute the injection, if necessary, with water to produce a
solution containing not more than the equivalent of
0.0025 per cent w/v of anhydrous cyanocobalamin and

IF 2010

measure the absorbance at the maximum at about 361 nm
(2.4.7). Calculate the content of C63HggCoN14014P taking 207
as the specific absorbance at 361 nm.

Storage. Store protected from light in single dose or multiple
dose containers.

Labelling. The label states the strength in terms of the
equivalent amount of anhydrous cyanocobalamin in a suitable
dose-volume.

Cyclizine Hydrochloride

,Hel

Mol. Wt. 302.9

Cyclizine Hydrochloride is 1-(diphenylmethyl)-4
methylpiperazine hydrochloride

Cyclizine Hydrochloride contains not less than 98.0 per cent
and not more than 101.0 per cent of ClgHzzNz,HCI, calculated
on-the-driedbasis: - ----

Category. Antiemetic.

Dose. 25 to 50 mg.

Description. A white, crystalline powder; almost odourless.

Identification

A.Determineby infrared absorption spectrophotometry
(2.4.65. -- Compare thespectrumw!i:h-thatobiaInecfwTili-
cyclizine hydrochloride RS or with the reference spectrum
of cyclizine hydrochloride.

B. When examined in the range 220 nm to 360 nm, a freshly
prepared 0.002 per cent w/v solution in 0.05 M sulphuric acid
shows absorption maximum orily at about 225 nm; absorbance
at about 225 nm, about 0.78 (2.4.7).

C. Dissolve 0.5 gin 10 mI of ethanol (95 per cent), warming
if necessary, cool in ice, add 1 mI of 5 M sodium hydroxide
and sufficient water to produce 20 mI. Stir well and filter;
the precipitate, after washing with water and drying at 60° at
a pressure not exceeding 0.7 kPa for 2 hours, melts at about
107° (2.4.21).

D. Gives the reactions of chlorides (2.3.1).
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Tests

N-Methylpiperazine. Determine by thin-layer
chromatography (2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of chloroform,
8 volumes of methanol and 2 volumes of strong ammonia
solution.

Prepare the following solutions freshly.

Test solution. Dissolve 0.1 g of the substance under
examination in 10 ml of methanol.

Reference solution. A 0.005 per cent w/v solution of
N-methylpiperazine RS in methanol.

Apply to the plate 20 ~ of each solution. After development,
dry the plate in air and expose to iodine vapours for 10 minutes.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the corresponding spot
in the chromatogram obtained with the reference solution.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Notmore than 1.0per cent, determined
on 1.0 g by drying in an oven at 130°.

Assay. Weigh accurately about 0.1 g, dissolve in 20 ml of
anhydrous glacial acetic acid and add 50 ml of mercuric
acetate solution. Titrate with 0.1 M perchloric acid,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration. -

1 ml of 0.1 M perchloric acid is equivalent to 0.01514 g of
ClsH22N2,HCl.

Storage. Store protected from light.

Cyclizine Tablets

Cyclizine HydrocWoride Tablets

Cyclizine Tablets contain not less than 92.5 per cent and not
more than 107.5 per cent of the stated amount of cyclizine
hydrochloride, ClsH22N2,HCl.

Usual strength. 50 mg.

Identification

A. Extract a quantity of the powdered tablets containing 0.1 g
of Cyclizine Hydrochloride with 10 ml of ethanol (95per cent),
filter and evaporate the filtrate to dryness. The residue complies
with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with cyclizine
hydrochloride RS or with the reference spectrum of cyclizine
hydrochloride.

CYCLOPHOSPHAMIDE

B. Extract a quantity of the powdered tablets containing 0.5 g
of Cyclizine Hydrochloride with 20 ml of water and filter. The
filtrate gives reaction A of chlorides (2.3.1).

Tests

N-Methylpiperazine. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G. .

Mobile phase. A mixture of 90 volumes of chloroform,
8 volumes of methanol and 2 volumes of strong ammonia
solution.

Prepare the following solutions freshly.

Test solution. Triturate a quantity of the powdered tablets
containing 0.1 g of Cyclizine Hydrochloride with 10 ml of
methanol and filter.

Reference solution. A 0.005 percent w/v solution of
N-methylpiperazine RS in methanol.

Apply to the plate 20 ~ of each solution. After development,
dry the plate in air and expose to iodine vapours for 10 minutes.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the corresponding spot
in the chromatogram obtained with the reference solution.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.125 g of Cyclizine
Hydrochloride and shake with 400 ml of 0.5 M sulphuric acid
for 15 minutes. Add sufficient 0.5 M sulphuric acid to produce
500.0 ml and filter. Dilute 5.0 ml of the filtrate to 100.0 ml
with 0.5 M sulphuric acid and measure the absorbance of the
resulting solution at the maximum at about 225 urn (2.4.7).
Calculate the content of ClsH22N2,HCI taking 390 as the
specific absorbance at 225 urn.

Storage. Store protected from light.

Cyclophosphamide

o CI

C
O'P~Nr--/
~HVCI ,H20

C7HlsCI2N202P, H20 Mol. Wt. 279.1

Cyclophosphamide is (RS)-2-bis(2
chloroethyl)aminoperhydro-l,3,2-oxazaphosphorinane 2
oxide monohydrate.

Cyclophosphamide contains not less than 98.0. per cent and
not more than 102.0 per cent of C7HISChN202P, calculated
on the anhydrous basis.

Category. Anticancer.

Dose. Orally or by intravenous injection, 100 to 150 mg daily.
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The injection is constituted by dissolving the contents of
the sealed container in the· requisite -amount of sterile Water
for Injections, immediately before use.

Cyclophosphamide Injection is a sterile material consisting
of Cyclophosphamide with or without auxiliary substances.
It is filled in a sealed container.

Tests

Identification

Description. A white or almost white, crystalline powder.

Test A may be omitted if tests B, C and Dare carried out;
Tests 13, C and D may be omitted if test A is carried out.

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

B. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (b).

C. Dissolve 0.1 gin 10 ml of water and add 5 ml of silver
nitrate solution; no precipitate is produced. Boil; a white
precipitate is produced which is insoluble in dilute nitric acid
but is soluble in dilute ammonia solution from which it can be
reprecipitated by the addition of dilute nitric acid.

D. Dissolve 0.1 gin 3 ml of nitric acid and 1 ml of sulphuric
acid, heat till brown fumes are evolved and the solution
becomes colourless. Cool, add.10 ml ofwater, heat again up to
60° and add 10 ml of ammonium molybdate solution; a bright
yellow precipitate is slowly formed.

gives not more than a faint blue colour with potassium iodide
and starch solution; do not expose long to cold air. Spray the
plate with potassium iodide and starch solution and allow to
stand for 5 minutes. Any secondary spot in the chromatogram
obtained with test solution (a) is not more intense than the
spot in the chromatogram obtained with reference solution
(a). Ignore any spot remaining on the line of application.

Heavy metals (2.3.13). 1.0 g dissolved in 2 ml of dilute
acetic acid and diluted to 25 ml with water complies with
the limit test for heavy metals, Method A (20 ppm).

Chlorides (2.3.12). A fresWy prepared solution of 0.75 g in
sufficient water to produce 25 ml complies with the limit test
for cWorides (330 ppm).

Water (2.3.43). 5.8 to 7.0 per cent, determined on 0.3 g.

Assay: Weigbaccm-ately aboui6T 15 and dissolve In 50 ml of
a 0.1 per cent w/v solution of sodium hydroxide in ethylene
glycol; boil under a reflux condenser for 30 minutes and allow
to cool. Rinse the condenser with 25 ml of water, add 75 ml of
2-propanol, 15 ml of 2 M nitric acid, 10.0 ml of 0;1 M silver
nitrate and 2 ml of ferric ammonium sulphate solution and
titrate with 0.1 M ammonium thiocyanate.

1 ml of 0.1 M silver nitrate is equivalent to 0.01305 g of
C7H1SChN202P.

Cyclophosphamide Phosphate intended for use in the
Appearance ofsolntion. A 2.0 per cent w/v solution in carbon mq1]llfq<;tyreo!pqrJ:nJexal prepqmtiO,1]S}jlit,hpY-LaJy.rt1]r;x
aioxide~freewlltel,;'isOClear"(2.4.I):andi'lofmoreiiiteCnseTY appropriate procedure for the removal of bacterial

coloured than reference solution YS6 (2.4.1). ~_'!:c!.o_~q~t'!_~_ £ql!'1!f!:~~ __rVi!~t~l! JoJl()Y1!L'!~ additional
(iHTi.4-.245: 4:lrto6.6~deteIiiili1edln-a-2-:-6per-ceIlfW7"--i;oIiitioii. requirement.

Related suhstances. Determine by thin-layer chromatography Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin
(2.4.17), coating the plate with silica gel G. Unit per mg of cyclophosphamide.

Mobile phase. A mixture of 80 volumes of 2-butanone, Cyclophosphamide Phosphate intended for use in the
12 volumes of water, 4 volumes of acetone and 2 volumes manufacture of parenteral preparations without a further
of anhydrous formic acid. appropriate sterilization procedure complies with the

Test solution (a). Dissolve 0.2 g of the substance under following additional requirement.

.. _._exarninationjn.l0mLof ethanoL(95~peLcent),_-.-_.~-~--Stel'lity-.--Gomplies-with-the-test-for.-sterility-{2.2.U).. __ .

Test solution (b). Dilute 5 ml of test solution (a) to 50 ml Storage. Store at a temperature not exceeding 30°. Avoid
with ethanol (95 per cent). long exposure to temperatures above 30°.

Reference solution (a). Dilute 5 ml of test solution (b) to Lahelling. The label states whether or not the material is.
50 ml with ethanol (95 per cent). intended for use in the manufacture ofparenteral preparations.

Reference solution (b). A 0.2 per cent w/v solution of
cyclophosphamide RS in ethanol (95 per cent).

Apply-to the plate-l0 fll-of-each·solution;After-development, Cyclophosphamide Injection
dry the plate in a current of warm air and heat at 110° for
10 minutes. Place the plate while hot in a tank in which is
placed a dish containing equal volumes of a 5 per cent w/v
solution of potassium permanganate and hydrochloric acid,
close the tank and allow to stand for 2 minutes. Remove the

. plate and place it in a current of cold aITuntil excess chlorine is
removed and an area of coating below the line of application
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The constituted solution complies with the requirements
for Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used
immediately after preparation but, in any case, within the
period recommended by the manufacturer.

Cyclophosphamide Injection contains not less than 92.5 per
cent and not more than 107.5 per cent of the stated amount
of cyclophosphamide, C7HlSChN202P.

Usual strengths. 100 mg; 200 mg; 500 mg; 1 g.

Description. A white or almost white powder.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following requirements.

Identification

A. Shake a quantity containing 0.2 g of anhydrous
cyclophosphamide with 2 ml of chloroform and f1lter. The
solution complies with the following test.

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

B. Extract a quantity containing 0.2 g of anhydrous
cyclophosphamide with ether and evaporate the extract to
dryness. Reserve a portion of the residue for identification
test C. Dissolve O.Jgin 10 ml of water and add 5ml of silver
nitrate solution; no precipitate is produced. Boil; a white
precipitate is produced which is insoluble in dilute nitric
acid but is soluble in dilute ammonia solution from which
it can be reprecipitated by the addition of dilute nitric acid.

C. Dissolve 0.1 g of the residue from test Bin 3 ml of nitric
acid and 1 ml of sulphuric acid, heat till brown fumes are
evolved and the solution becomes colourless. Cool, add 10 ml
of water, heat again up to 60° and add 10 ml of ammonium
molybdate solution; a bright yellow precipitate is slowly
formed.

Tests

pH (2.4.24). 4.0 to 6.0, determined in a 2.0 per cent w/v
solution immediately after preparation.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of 2-butanone,
12 volumes of water, 4 volumes of acetone and 2 volumes
of anhydrous formic acid.

Test solution. Dissolve a quantity of the contents of the sealed
container containing 0.2 g of anhydrous cyclophosphamide
in sufficient ethanol (95 per cent) to produce 10 ml and f1lter.

CYCLOPHOSPHAMIDE TABLETS

Reference solution. Dilute 1 volume of solution (1) to
100 volumes with ethanol (95 per cent).

Apply to the plate 10 J.1l of each solution. After development,
dry the plate in a current of warm air and heat at 110° for
10 minutes. Place the plate while hot in a tank in which is
placed a dish containing equal volumes of a 5 per cent w/v
solution of potassium permanganate and hydrochloric acid,
close the tank and allow to stand for 2 minutes. Remove the
plate and place it in a current of cold air until excess chlorine
is removed and an area of coating below the line of application
gives not more than a faint blue colour with potassium iodide
and starch solution; do not expose long to cold air. Spray the
plate with potassium iodide and starch solution and allow to
stand for 5 minutes. Any secondary spot in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with the reference solution.
Ignore any spot remaining on the line of application.

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin
Unit per mg of cyclophosphamide.

Assay. Determine the weight of the contents of 10 containers.
Shake vigorously a quantity of the mixed contents of the
10 containers containing about 0.1 g of anhydrous
cyclophosphamide in 30ml ofchloroform for 15 minutes, f1lter
and wash the fIlter with 15 ml of chloroform. Evaporate the
combined f1ltrate and washings to dryness and dissolve the
residue in 50 ml of a 0.1 per cent w/v solution of sodium
hydroxide in I,2-ethanediol. Boil the solution under a reflux
condenser for 30 minutes, allow to cool and rinse the
condenser with 25 ml ofwater. Add 75 ml of2-propanol, 15 ml
of 2 M nitric acid, 10 ml of 0.1 M silver nitrate and 2 ml of
ferric ammonium sulphate solution and titrate with 0.1 M
ammonium thiocyanate.

1 ml of 0.1 M silver nitrate is equivalent to 0.01305 g of
C7HlSChN202P,

Storage. Store at a temperature not exceeding 30°. Avoid
long exposure to temperatures above 30°. The solution should
be used immediately after preparation as it deteriorates on
storage.

Labelling. The label states (1) the quantity of
Cyclophosphamide in terms of the equivalent amount of
anhydrous cyclophosphamide; (2) the volume of Water for
Injections to be added; (3) that the solution should be used
immediately after preparation.

Cyclophosphamide Tablets
Cyclophosphamide Tablets contain not less than 92.5 per cent
and not more than 107.5 per cent of the stated amount of
anhydrous cyclophosphamide, C7HlSChN202P. The tablets are
coated.
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CYCLOPHOSPHAMIDE TABLETS

Usual streugths; 10 mg; 50 mg.

Identification

A. Shake a quantity ofthe.powdered tablets containingO.2g
of anhydrous cyclophosphamide with 2 ml of chlorofonn and
filter. The resulting solution complies with the following test.

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

B. Extract a quantity of the powdered tablets containing 0.25 g
of anhydrous cyclophosphamide with ether and evaporate
the extract to dryness. Preserve a portion of the residue for
identification test C. Dissolve 0.1 gin 10 ml of water and add
5 ml of silver nitrate solution; no precipitate is produced.
Boll; a white precipitate is produced which is insoluble in
dilute nitric acid but is soluble in dilute ammonia solution
from which it can be reprecipitated by the addition of dilute
nitric acid.

C. Dissolve 0.1 g of the residue from test B in 3ml ofnitric acid
.and 1 ml of sulphuric acid, heat till brown fumes are evolved
and the solution becomes colourless. Cool, add 10 ml ofwater,
heat again up to 60° and add 10 ml of ammonium molybdate
solution; a bright yellow precipitate is slowly formed.

Tests

Acidity. Shake a quantity of the powdered tablets containing
O:25g6f aiiliydr6us cyclophOsphamide with 20 mlof cllrbon
dioxide-free water, filter and titrate the fIltrate with 0.1 M
sodium hydroxide using phenolphthalein solution as
indicator; not more than 0.2 ml of 0.1. M sodium hydroxide
is required to change the colour of the solution.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

MC!.@?!!~,P!!''!:}!::~.llli:X:!U!~_~!_~.2_~o.l~~~~_?_f 2-butdnone,
12 volumes of water, 4 volumes of acetone aD.,r2voIurries
of anhydrous formic acid.

Test solution. Shake vigorously a quantity of the powdered
tablets containing 0.2 g of anhydrous cyclophosphamide with
50 ml of chloroform for 15 minutes, fIlter, evaporate the
filtrate to dryness and dissolve the residue in 10 ml of
ethanol (95 per cent).

Reference solution. Dilute 1 volume Of solutiOn (1) to
100 volumes with ethanol (95 per cent).

Apply to the plate 10 Jil of each solution. After development,
dry the plate in a current of warm air and heat at 110° for
10 minutes. Place the plate while hot in a tank in which is
placed a dish containing equal volumes of a.5 percent w/v
solution of potassium pennanganate and hydrochloric acid,

1P2010

close the tank and allow to stand for 2 minutes. Remove the
plate and place it in a current of cold air until excess chlorine
is removed and an area ofcoating below the line of application
giY~f> n()t lllore t11l:l1l11faiIlt j)lue_c()lour:w.ith po.tClssiu:,!!if:)~!rj~

and starch solution; .do not expose long to cold air. Spray the
plate with potassium iodide and starch solution and allow to
stand for 5 minutes. Any secondary spot in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with the reference solution.
Ignore any spot remaining on the line of application.

Disintegration (2.5.1). Not more than 30 minutes.

Uniformity of content (for tablets containing 10 mg or
less). Comply with the test stated under Tablets.

Place one tablet in a lO-ml volumetric flask, add about 7 ml of
Water, shake until the tablet is completely disintegrated, dilute
with water to volume and filter. Wash the filter quantitatively
with 10 rnl of water and combine the filtrate and washings (test
solution). In another volumetric flask dissolve an accurately
weighed quantity of cyclophosphamide RS in water to obtain
a solution of known concentration of about 500 /lg per ml
(reference solution). Place in separate test-tubes (170 mm x
2S mm) 2.0 ml of the test solution, 2.0 ml of the reference
solution and 2.0 ml of water as the blank. Treat each tube in
the following manner. Add 0.7 rnl of a 2.35 per cent v/v solution
of perchloric acid in water, mix and heat on a water-bath for 10
minutes. Cool, add.l.ml.. ofO.1 MsodhmzQ(;gtCite@cjrpjx·ACld
1.6 ml of a 0.75 per cent w/v solution of 4-(4-nitrobenzyl)
PJ!Tj{iJn.~_ i!J:.. 1,?-ethanediol,mix and heat on a water-bath for
10 minutes. Cool; -add -8.(fmfoT~12 p-erc~ntw7vsoiutloriof

sodium hydroxide in ethanol (95 per cent). Measure the
absorbances of the solutions against the blank within 4
minutes at the maxin1um at about 560 urn (2.4.7).

Calculate the content of C7HJsChNzOzP in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. To an accurately
weighed· quantity· of the· powder containing about·O,lg of
anhydrous cyclophosphamide add 30 ml of chlorofonn, shake
vigorously for 15 minutes, filter and wash the fIlter with 15
ml of chloroform. Evaporate the combined filtrate and
washings to dryness and dissolve the residue in 50 ml of a
0.1 per cent w/v solution of sodium hydroxide in 1,2
ethanediol. Boil the solution under a reflux condenser for
30 minutes, allow to cool and rinse the condenser with 25
rnl of water. Add 75m10f-2-propano1;-15mlof2 M nitric
acid, 10 ml of 0.1 M silver nitrate and 2 ml of ferric
ammonium sulphate solution and titrate with 0.1 M
ammonium thiocyanate.

1 ml of 0.1 Msilver nitrate is equivalent to 0.01305 g of
C7HJsClzNzOzP.

Storage. Store at a temperature not exceeding 30°.

1148



IP 2010

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

Cycloserine

Mol. Wt. 102.1

Cycloserine is (R)-4-aminoisoxazolidin-3-one, an
antimicrobial substance produced by the growth of certain
strains of Streptomyces orchidaceous or S. garyphalus or
obtained by synthesis.

Cycloserine contains not less than 98.0 per cent and not more
than 100.5 per cent of C3H6N20 2, calculated on the dried basis.

Category. Antibacterial.

Dose. 500 mg to 1 g daily, in divided doses.

Description. A white or pale yellow, crystalline powder;
hygroscopic.

Identification

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

B. To 1 ml of a 0.01 per cent w/v solution in 0.1 M sodium
hydroxide add 3 ml of 1 M acetic acid and 1 ml of a freshly
prepared mixture ofequal volumes of a 4 per cent w/v solution
of sodium nitroprusside and 5 M sodium hydroxide; a blue
colour is produced slowly.

Tests

pH (2.4.24). 5.5 to 6.5, determined in a 10.0per cent w/v solution.

Specific optical rotation (2.4.22). +108° to +114°,
determined in a 5.0 per cent w/v solution in 2 M sodium
hydroxide.

Heavy metals (2.3.13). 2.0 g complies with limit test for
heavy metals, Method B (10 ppm).

Condensation products. Absorbance of a 0.04 per cent wi
v solution in 0.1 M sodium hydroxide at about 285 nm, not
more than 0.32 (2.4.7).

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent,
determined on 1.0 gby drying in an oven at 60° at a pressure
not exceeding 0.7 kPa for 3 hours.

CYCLOSERINE CAPSULES

Assay. Determine by liquid chromatography (2.4.14)

Test solution. Dissolve about 10 mg of the substance under
examination in 20.0 ml ofthe mobile phase. Dilute 5.0 ml ofthis
solution to 50.0 ml with the mobile phase.

Reference solution. Dissolve 10 mg of the cycloserine RS
in 20.0 ml of the mobile phase. Dilute 5.0 ml of this solution
to 50.0 ml with the mobile phase..

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

octylsilane bonded to porous silica (5 /lID) (such as
Wakosil C8 RS),
mobile phase: 0.1 per cent w/v of methane sulphonic
acid, and 0.78 per cent w/v of sodium dihydrogen
orthophosphate in water, the pH adjusted to 6.0 with
dilute sodium hydroxide and filtered,

- flow rate. 1 ml per minute,
- spectrophotometer set at 227 nm,

injection volume. 10 f.Il.
Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not
more than 2.0 per cent.

Inject alternatively the test solution and the reference
solution.

Calculate the content of C3H~202'

Storage. Store protected from moisture

Cycloserine Capsules
Cycloserine Capsules contain not less than 90.0 per cent
and hot more than 110.0 per cent of the stated amount of
cycloserine, C3~202'

Usual strengths. 125 mg; 250 mg.

Identification

A. Shake a quantity of the contents of the capsules containing
10 mg of Cycloserine with 100 ml of 1 M sodium hydroxide
and filter. To 1 ml of the filtrate add 3 ml of1 M acetic acid and
1 ml of a freshly prepared mixture of equal volumes of a 4
per cent w/v solution of sodium nitroprusside and 5 M
sodium hydroxide; a blue colour is produced slowly.

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

Tests

Dissolution (2.5.2).

Apparatus. No 2
Medium. 900 ml of phosphate buffer pH 6.8.
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CYCLOSERINE CAPSULES

Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liqui~shroIIlat()gra.Pl1YJ.2:~.14).

Test solution. The filtrate diluted to produce a 0.028 per
cent w/v solution.

Reference solution. A 0.028 per cent w/v solution of
cycloserine RS in the dissolution medium.

Use the chromatographic system described under Assay.

Calculate the content of C3H6N20 2.

D. Not less than 80 per cent of the stated amount ofC3~202'

Condensation products. Weigh the contents of the capsules
containing about 0.5 g of Cycloserine, dissolve in 250 ml of
0.1 M sodium hydroxide solution,disperse with the aid of
ultrasound for 5 minutes. Dilute 5 ml of this solution to 25 ml
with 0.1 M sodium hydroxide. Absorbance of the resulting
solution at about 285 nm, not more than 0.32 (2.4.7).

Loss ondrying (2.4.19). Not more than 2.0 per cent, determined
on 1.0 g of the contents of the capsules, by drying in an oven
at 60° at a pressure not exceeding 0.7 kPa for 3 hours.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Mix the contents of 20 capsules. Weigh
accurately a quantity of the mixed contents of the capsules
containing about 250.0 mg of Cycloserine dissolve in
phosphate buffer pH 6.8, dilute to 250.0 ml with the same
solvent and filter. Dilute 5.0 mlofthe filtrate to 25.0 ml with
phosphate buffer pH 6.8.

Reference solution. A 0.02 per cent w/v solution of
cycloserine RS in phosphate buffer pH 6.8.

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

octylsilane bonded to porous silica (5 /llll) (such as
Warkosil· C8RS),

- mobile phase: dissolve 1.0 g of methane sulphonic
acid and 7.8 g of sodium dihydrogen orthophosphate
dihydrate in 1000 ml of water and adjust pH to 6.0
with dilute sodium hydroxide, filter,
flow rate. 1 ml per minute,

- spectrophotometer set at 227 nm,
- injection volume. 20 ~.

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

Inject alternately the test solution and the reference solution.

Calculate the content of C3H~202in the capsules.

Storage. Store protected from moisture.

IP 2010

Cycloserine Tablets

Cycloserine Tablets contain not less than 92.5 per cent and
not more than 107.5 per cent of the stated amount of
cycloserine, C3~202' .

Usual strengths. 125 mg; 250 mg.

Identification

A. Shake a quantity of the powdered tablets containing 0.5 g
of Cycloserine with 25 ml of 1 M sodium hydroxide for
5 minutes and filter. The optical rotation of the filtrate is about
+2.2° (2.4.22).

B. To 0.2 ml of the filtrate obtained in test A add 3 ml of 1 M
acetic acid and 1 ml of a fresWy prepared mixture of equal
volumes of a 4 per cent w/v solution ofsodiumnitroprusside
and 5 M sodium hydroxide; a blue colour is produced slowly.

Tests

Light absorption. Shake a quantity of the powdered tablets
containing 0.25 g of Cycloserine with 80 rn1 of 0.1 M sodium
hydroxide for 10 minutes, add sufficient 0.1 M sodium
hydroxide to produce 100.0 ml, mix and filter. Dilute a suitable
volume of the fIltrate with sufficient 0.1 M hydrochloric acid
to produce a solution containing 0.0025 per cent w/v of
Cycloserine. Absorbance of the resulting solution, measured
within15 minutes ofpreparing the final solution, atthe maximum
at about 219 nm, 0.78 to 0.96 (2.4.7).

Disintegration (2.5.1). Not more than 30 minutes.

Loss on drying (2.4.19). Not more than 2.0 per cent, determined
on 1.0 g ofthe powdered tablets, by drying in an oven at about 60°
at a pressure not exceeding 0.7 kPa for 3 hours.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.1 g of Cycloserine,
shake with T50rnlofWatet' for 30 minutes,add SUfficient
water to produce 200.0 ml and filter. To 10.0 ml of the filtrate
add 10 ml of water and 25 rn1 of 0.2 M sodium hydroxide,
dilute to 50.0 ml with water and mix. To 4.0 rn1 of the mixture
add 10 ml of 1 M acetic acid and 4 ml of sodium
nitroprusside solution, dilute to 20 ml with 1 M acetic acid,
mix and allow to stand for 15 minutes. Measure the
absorbance of the resulting solution at the maximum at about
625· ififi {2.4.7), usingastlie blank -a· solutiOfipteparedby
treating 4.0 ml of 0.1 M sodium hydroxide in the same
manner beginning at the words "add 10 ml of 1 M acetic
acid..." Calculate the content of C 3H 6N20 2 from the
absorbance obtained by repeating the operation using
cycloserine RS in place of the powdered tablets.

Storage. Store at a temperature not exceeding 30°.
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Cyproheptadine Hydrochloride

7
CHa

C21H21N, HC1,lY2H20 Mol. Wt. 350.9

Cyproheptadine Hydrochloride is 4-(5H-dibenzo[a,d]
cyclohepten-5-ylidene)-1-methylpiperidine hydrochloride
sesquihydrate.

Cyproheptadine Hydrochloride contains not less than
98.5 percent and not more than 101.0 per cent ofC21H2IN,HC1,
calculated on the dried basis.

Category. Histamine HI-receptor antagonist.

Dose. 4 to 20 mg daily, in divided doses.

Description. A white or slightly yellow, crystalline powder.

Identification

Test A may be omitted if tests B, C and D are carried out. Tests
Band C may be omitted if tests A and D are carried out.

A. Dissolve 0.1 g in 10 ml of water, make alkaline with 1 M
sodium hydroxide, extract with 5 ml of dichloromethane,
dry over anhydrous sodium sulphate and remove the solvent
with the aid of a current of nitrogen. The oily residue
complies with the following test.

Determine by infrared absorption spectrophotometry
(2.4.6). Compare the spectrum with that obtained with
cyproheptadine hydrochloride RS treated in the same
manner or with the reference spectrum of cyproheptadine.

B. When examined in the range 230 nm to 360 nm, a 0.002
per cent w/v solution in ethanol (95 per cent) shows an
absorption maximum only at about 286 nm; absorbance at
about 286 nm, about 0.67 (2.4.7).

C. Determine by thin-layer chromatography (2.4.17) coating
the plate with silica gel GF254.

Mobile phase. A mixture of 75 volumes of cyclohexane,
20 volumes of ether and 5 volumes of diethylamine.

Test solution. Dissolve 0.1 g of the substance under
examination in 100 ml of methanol.

Reference solution (a). A 0.1 per cent w/v solution of
cyproheptadine hydrochloride RS in methanol.

Reference solution (b). A solution containing 0.05 per cent
w/v of each of imipramine hydrochloride RS and
cyproheptadine hydrochloride RS in methanol.

CYPROHEPTADINE HYDROCHLORIDE

Apply to the plate 2 III of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254
nm. The principal spot in the chromatogram obtained with
the test solution corresponds to that in the chromatogram
obtained with reference solution (a). Tqe test is not valid
unless the chromatogram obtained with reference solution
(b) shows two clearly separated principal spots.

D. A saturated solution gives reaction A of chlorides (2.3.1).

Tests

Related substances. Determine by thin-layer
chromatography (2.4.17) coating the plate with silica gel
GF254.

Mobile phase. A mixture of 90 volumes of dichloromethane
and 10 volumes of methanol.

Solvent mixture. A mixture of 9 volumes of dichloromethane
and 1 volumes of methanol.

Test solution. Dissolve 0.1 g of the substance under
examination in 10 ml with solvent mixture.

Reference solution (a). A 0.001 per cent w/v solution of the
substance under examination in the same solvent mixture.

Reference solution (b). A solution containing 0.002 per cent
w/v of dibenzocycloheptatriene RS in the same solvent
mixture.

Apply to the plate 10 III of each solution. After development,
dry the plate in air and spray with ethanolic sulphuric acid
(20 per cent), heat at 110° for 30 minutes. Allow to cool and
examine in ultraviolet light at 365 nm. Any spot
corresponding to dibenzocycloheptatriene in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with
reference solution (b) and any other secondary spot in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with
reference solution (a).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). 7.0 to 9.0 per cent, determined on
1.0 g by drying in an oven at 100° at a pressure not exceeding
0.7 kPa.

Assay. Weigh accurately about 0.5 g, dissolve in 0.5 ml of
acetic anhydride and 20 ml of anhydlvus glacial acetic acid
and add 10 ml of mercuric acetate solution. Titrate with 0.1 M
perchloric acid, using crystal violet solution as indicator.
Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03239 g of
C2IH2IN,HCl.

Storage. Store protected from light.
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Tests

ml of 0.1 M sodium hydroxide, extract with 10 ml of
dichloromethane, fIlter through anhydrous sodium sulphate
placed over absorbent cotton moistened with
dichloromethane and evap()!ate tl1e fIll!ate t() dryness. The
residue complies with the following test.

Determine by infrared absorption spectrophotometry
(2.4.6). Compare the spectrum with that obtained with
cyproheptadine hydrochloride RS treated in the same
manner or with the reference spectrum of cyproheptadine.

B. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (b).

C. Extract a quantity of the powdered tablets containing 20
mg of Cyproheptadine Hydrochloride with 7 ml of water,
fIlter, add 0.3 ml of 5 M ammonia to the fIltrate and fIlter
again. The filtrate gives reaction A of chlorides (2.3.1).

Cyproheptadine Tablets
Cyproheptadine HydrocWoride Tablets

Cyproheptadine Tablets contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
cyproheptadine hydrochloride, Cz1Hz1N,HCl.

Usual strength. 4 mg.

Identification

Cyproheptadine Syrup
Cyproheptadine HydrocWoride Syrup

Cyproheptadine Syrup contains not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
cyproheptadine hydrochloride, Cz1Hz1N,HCl.

Usual strength. 2 mg in 5 ml.

Identification

To 5 ml add 5 ml of a 1 per cent w/v solution of sodium
bicarbonate and extract with three quantities, each of 15
ml, of 2,2,4-trimethylpentane. Wash the combined 2,2,4
trimethylpentane extrac::ts with 5 ml of the sodium bicarbonate
solution and discard the washings. Evaporate the 2,2,4
trimethylpentane solution to dryness on a water-bath and
dissolve the residue in 100 ml of ethanol (95 per cent). When
examined in the range 230 nm to 360 nm, the resulting solution
shows an absorption maximum only at about 286 nm (2.4.7).

Tests
Related substances. Determine by thin-layer

pH (2.4.24). 3.5 to 4.5. chromatography (2.4.17), using a precoated silica gel plate.

Other tests. Comply with the tests stated under Oral Liquids. Mobile phase. A mixture of 90 volumes of dichloromethane

Assay. To an accurately measured volume of the syrup and 10 volumes of methanol.

containing about2mg of Cyproheptadine Hydrochloride add Test solution (a). Shake mechanically for 10 minutes a
20 ml of a 1 per cent w/v solution of sodium bicarbonate g.u.lln!ityofth~ p0'\Vclered taplt;ts~9Iltainil1g 5g m& of
and extract with two quantities, each of 25 ml, of 2,2,4- Cyproheptadine Hydrochloride with 5 ml of the mobile phase
trimethylpentane. Wash the combined 2,2,4- and fIlter (such as Whatman GF/C fIlter paper).
n·imetlfylpefitafreextr~fCTS With S--ml-of tntfslJdiam
bicarbonate solution and discard the washings. Extract the Test solution (b). Dilute 1 volume of test solution (a) to
2,2,4-trimethylpentane solution with 50 ml of 0.05 M 10 volumes with the mobile phase.

sulphuric acid and collect the aqueous extract in a 100-ml Reference solution (a). Dilute 1 volume of test solution (a)
volumetric flask. Dilute to volume with 0.05 M sulphuric serially in two steps to 1000 volumes with the mobile phas~.

acid and mix. Filter a portion of the solution through a dry Reference solution (b). A solution containing 0.1 per cent
fIlter paper and discard the fIrst 20 ml of the fIltrate. Measure w/v of cyproheptadine hydrochloride RS in the mobile phase.
the absorbance of the fIltrate at the maximum at about 286

..mn{~,.4,7), ulljngQ,_QJ_M~_l{lphWicJJ~ilL~Il_Jb&J~I!!nk,Reference~oluti(j!!:' (cL~~lutio~~nt~g Q.002Jier ~_en_t __
Calculate the content of Cz1Hz1N,HCI taking 355 as the W/v 6f dibenzocycl{)heptafriene RS in the Il1()bilephase.

specifIc absorbance at 286 nm. Apply to the plate 10 ~ of each solution. After development,
dry the plate in air and spray with ethanolic sulphuric acid
(20 per cent). Heat at 110° for 30 minutes and examine in
ultraviolet light at 365 om. In the chromatogram obtained with
test solution (a) any spot corresponding to
dibenzocydoheptatriene is not more intense than the spot in
the chromatogram obtained with reference solution (c) and
any other secondary spot is not more intense than the spot in
the chromatogram obtained with reference solution (a).

Uniformity of content. Comply with the test stated under
Tablets.

A. To a quantity of the powdered tablets containing 20 mg of Powder one tablet, warm with 20 ml of ethanol (95 per cent)
Cyproheptadine Hydrochloride add 10 ml of water and 2.5 and centrifuge. Repeat the extraction with three further
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quantities, each of 20 ml, of ethanol (95 per cent). Cool the
combined extracts and add sufficient ethanol (95 per cent) to
produce 200.0 ml. Measure the absorbance .of the resulting
solution at the maximum at about 286 nm (2.4.7). Calculate
the content of Cz1Hz1N,HCl taking 355 as the specific
absorbance at 286 nm.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 1.5 mg of
Cyproheptadine Hydrochloride, add sufficient ethanol
(95 per cent) to produce 100.0 ml, mix well and filter.
Measure the absorbance of the filtrate at the maximum at
about 286 nm (2.4.7). Calculate the content of Cz1Hz1N,HCl
taking 355 as the specific absorbance at 286 nm.

Cyproterone Acetate

CI

CZ4Hz9Cl04 Mol. Wt. 416.9

Cyproterone Acetate i!! (1/3, 2/3}-6-cWoro-l,2-dihydro-
17-acetyloxy-3'H-cyclopropa[1,2]pregna-1,4,6-triene
3,20-dione.

Cyproterone Acetate contains not less than 97.0 per cent
and not more than 103.0 per cent of CZ4Hz9CI04, calculated
on the dried basis.

Category. Anticancer.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B, C, D and E are carried out.
Tests B, C and D may be omitted if tests A and E are carried
out.

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

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

CYPROTERONE ACETATE

Mobile phase. a mixture of equal volumes of cyclohexane
and ethyl acetate.

Test solution. Dissolve 0.02 g of the substance under
examination in dichloromethane and dilute to 10 ml with the
same solvent.

Reference solution. A 0.2 per cent w/v solution of cyproterone
acetate RS in dichloromethane.

Apply to the plate 5 f.Il of each solution. Allow the mobile
phase to rise 15 cm. Dry the plate in air and examine in
ultraviolet light at 254 nm. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference solution.

C. Dissolve about 1.0 mg with 2 ml of sulphuric acid and
heat on a water-bath for 2 minutes. A red colour develops.
Cool and add this solution cautiously to 4 ml of water and
shake. The solution becomes violet.

D. Incinerate about 30 mg with 0.3 g of anhydrous sodium
carbonate over a naked flame for about 10 minutes. Cool,
dissolve the residue in 5 ml of dilute nitric acid and fJ.l.ter.
To 1 ml of the fJ.l.trate, add 1 ml of water. The solution gives
reaction A of cWorides (2.3.1).

E. It gives the reactions of acetyl groups (2.3.1).

Test

Specific optical rotation (2.4.22). +152° to +157°,
determined in a 1.0 per cent w/v solution in acetone.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 10 mg of the substance under exami
nation in acetonitrile and dilute to 10.0 ml with the same
solvent.

Reference solution (a); Dilute 1.0 ml of the test solution to
100.0 ml with acetonitrile.

Reference solution (b). Dissolve 5 mg of medroxy
progesterone acetate RS in acetonitrile and dilute to
50.0 ml with the same solvent. Dilute 1.0 ml of this solution
to 10.0 ml with reference solution (a).

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

octadecylsilane bonded to porous silica (3 fJlll);
mobile phase: a mixture of 40 volumes of acetonitrile
and 60 volumes of water,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 f.Il.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to cyproterone acetate and
medroxyprogesterone acetate is not less than 3.0.

1153



CYPROTERONE TABLETS

Inject reference solution (a) and the test solution. Run the
chromatogram at least twice the retention time of the principal
peak. In the chromatogram obtained with the test solution, the

~!J:Il1_QLtl1~_aI"f:C1~, QfC1UJ:hf: Sf:c:()!IclCll}' -!)f:CI!<l>js_Il()t _IIl.().l"f:J:hCl!l
0.5 times the area of the principal peak in the chromatogram
obtained ~ith reference solution (a) (0.5 per cent). Ignore any
peak with an area less than 0.05 times the area of the principal
peak in the chromatogram obtained with reference solution
(a) (0.05 per cent).

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying at 80° at a pressure not exceeding 0.7 kPa.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Assay. Weigh accurately about 0.05 g, dissolve in methanol
and dilute to 50.0 ml with the same solvent. Dilute 1.0 rnl of
this solution to 100.0 rnl with methanol and measure the
absorbance of the resulting solution at the maximum at about
282 nm (2.4.7). Calculate the content of C24H29CI04 taking
414 as the specific absorbance at 282 urn.

Storage. Store protected from light.

Cyproterone Tablets
Cyproterone Acetate Tablets

Cyproterone Tablets contain not less than 95.0 per cent and
riOfmorethaii105:0-jJerceht Of the stated amOtihtof
cyproterone acetate, C24H29Cl04.

Usual strength. 50 mg.

Identification

A. Shake a quantity of powdered tablets containing about
100 mg of cyproterone acetate with 20 ml of
dichloromethane, filter and evaporate the flltrate to dryness
using a rotary evaporator and a water-bath at 40°. On the

J:f:~icll,!f:'c_clf:t~illlill~J:)y_iIlfICIJ:~cl!ll:>sQJ:Pli_Qll_~pj:~tJ:Q12bQ1QI1!~1D'

(2.4.6). Compare the spectrum with that obtained with
cyproterone acetate RS or with the reference spectrum of
cyproterone acetate.

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

Tests

. Dissolution (2.5.2).

Apparatus No.1,

Medium. 900 ml of 0.07 per cent w/v solution of sodium dodecyl
sulphate in a.1M hydrochloric acid (For tablets containing
less than ,100 mg of Cyproterone Acetate); -900 ml of 0.1 per
cent w/v solution of sodium dodecyl sulphate in a.1M

IP 2010

hydrochloric acid (For tablets containing more than 100 mg
of Cyproterone Acetate), .

Speed and time. 100 rpm and 45 minutes.

WithdI'ciw ci suitable volume of the medillIlJ. arid filter through
a membrane fllter. Measure the absorbance of the flltrate,
suitably diluted if necessary with dissolution medium at
285 urn (2.4.7). Calculate the content of cyproterone acetate,
C24H29Cl04 in the medium from the absorbances obtained
from a solution ofknown concentration of cyproterone acetate
RS.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. 80 volumes of acetonitrile and 20 volumes
of water.

Test solution. Shake a quantity ofpowdered tablets containing
about 0.1 g of Cyproterone Acetate in 50 rnl of the solvent
mixture for 5 minutes, dilute to 100 rnl with water and fllter.

Reference solution (a). Dilute 1 rnl of the test solution to
100 ml with the mobile phase.

Reference solution (b). A solution containing 0.01 per cent
w/v each of cyproterone acetate RS and medroxy
progesterone acetate RS in the solvent mixture. Dilute 1.0 ml
of this solution to 10.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (3 flITl) (such
as Spherisorb ODS 2),

- mobile phase: a mixture of 40 volumes of acetonitrile
and 60 volumes of water,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 254 urn,
- injection volume. 20 fll.

Inject reference solution (b). The test is not valid unless the
£~s()lutionbet\Veenthe peaks dlle to cyprotflr()IleacetateaIld
medroxyprogesterone acetate is not less than 3.0.

Inject reference solution (a) and the test solution. Run the
chromatogram twice the retention time of the principal peak.
In the chromatogram obtained with the test solution the area
of any secondary peak is not more than 0.5 times the area of
the principal peak in the chromatogram obtained with
reference solution (a) (0.5 per cent) and the sum of the areas
of all the secondary peaks is not more than 1.5 times the
area of the principal peak in the chromatogram obtained with
reference solution (a) (1.5 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity ofpowdered tablets containing
about 50 mg of Cyproterone Acetate in 100 rnl of the solvent
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mixture and filter. Dilute 1.0 ml of this solution to 10.0 ml
with the mobile phase.

Reference solution (a). A 0.05 per cent w/v solution of
cyproterone acetate RS in the solvent mixture. Dilute 1.0 ml
of this solution to 10.0 ml with the mobile phase.

Reference solution (b). A solution containing 0.01 per cent
w/v each of cyproterone acetate RS and
medroxyprogesterone acetate RS in the solvent mixture. Dilute
1.0 ml of this solution to 10.0 ml with the mobile phase.

Use the chromatographic system as described under Related
substances.

Inject reference solution (b). The test is not valid unless the
resolution between the peak due to cyproterone and
medroxyprogesterone is not less than 3.0.

Inject reference solution (a) and the test solution.

Calculate the content of C24H29~I04 in the tablets.

Cytarabine
~-CytosineArabinoside

C9H13N30 s Mol. Wt. 243.2

Cytarabine is 1-~-D-arabinofuranosylcytosine.

Cytarabine contains not less than 99.0 per cent and not more
than 100.5 per cent of ~H13N30s,calculated on the dried basis.

Category. Cytotoxic.

Dose. To be determined by the physician.

Description. A white or almost white, crystalline powder.

CAUTION - Cytarabine is very poisonous. Great care
should be taken to avoid inhaling the particles of
cytarabine and exposing the skin to the dried substance.

Identification

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

CYTARABINE

B. When examined in the range 230 nm to 360 nm, a 0.001
per cent w/v solution ·in 0.1 M hydrochloric acid shows an
absorption maximum only at about 280 nm; absorbance at
about 280 nm, about 0.55 (2.4.7).

C. In the test for Related substances, the principal spot in
the chromatogram obtained with test solution (b) corresponds
to that in the chromatogram obtained with reference solution
(b).

Tests

Specific optical rotation (2.4.22). +154° to +160°, determined
in a 1.0 per cent w/v solution.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 65 volumes of 2-butanone, 20
volumes of acetone and 15 volumes of water.

Test solution (a). A 5 per cent w/v solution of the substance
under examination in water.

Test solution (b). AO.2 per cent w/v solution.of the substance
under examination in water.

Reference solution (a). A 0.025 per cent w/v solution of the
substance under examination in water.

Reference solution (b). A solution containing 0.2 per cent
w/v solution of cytarabineRS in water.

Apply to the plate 5 I-fl of each·solution. After development,
dry the plate in air and examine in ultraviolet light at 254 run.
Any secondary spot in the chromatogram obtained with test
solution (a) is not more intense than the spot in the
chromatogram obtained with reference solution (a) (0.5 per
cent).

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Loss on drying (2.4.19). Not more than 1.0percent, determined
on 1.0 g by drying in an oven over phosphorus pentoxide at
60° for 3 hours at a pressure of 0.2 kPa to 0.7 kPa.

Assay. Weigh accurately about 0.5 g and dissolve in 40 ml of
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric
acid, using 1-naphtholbenzein solution as indicator. Carry
out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02432 g of

~H13N30s.

Cytarabine intendedfor use in the manufacture ofparenteral
preparations without afurther appropriate procedure for
the removal of bacterial endotoxins complies with the
following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.07 Endotoxin
Unit per mg.
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CYTARABINE INJECTION

Cytarabine intended for use in the manufacture ofparenteral
preparations without a further appropriate sterilisation
procedure complies with the following additional
requirement.

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

Storage. Store protected from light. If it is intended for use
in the manufacture of parenteral preparations, the container
should be sterile, tamper-evident and sealed so as to exclude
micro-organisms.

Labeling. The label states whether or not the material is
intended for use in the manufacture ofparenteral preparations.

Cytarabil1.e IIljection

~-CytosineArabinoside Injection

Cytarabine for Injection is a sterile material consisting of
Cytarabine with or without excipients. It is filled in a sealed
container.

IP 2010

of ethanol (95 per cent) and dry at 60° at a pressure of
0.7 kPa. The residue complies with the following test.

Determine by infrared absorption spectrophotometry
(2.4.6).-Gompare-the--spectrum·-with--that--obtained--with
cytarabine RS or·with the reference spectrum of cytarabine.

Tests

pH (2.4.24). 4.0 to 6.0, determined in a 2.0 per cent w/v
solution in the solvent stated on the label.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 65 volumes of 2-butanone,
20 volumes of acetone and 15 volumes of water.

Test solution. A 4 per cent w!v solution ()f the substance
under examination in water.

Reference solution (a). A 0!02 per cent w/v solution of the
substance under examination water.

Reference solution (b). A solution containing 0.04 per cent
w/v solution of uridine water.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for Apply to the plate 5 III of each solution. After development,
Injections, immediately before use. dry the plate in air and examine in ultraviolet light at 254

nm. Any spot in the chromatogram obtained with the test
The constituted solution complies with the requirements for solution with an Rrvalue of about 1.1 relative to the spot in
Clarity of solutionandParticulatematter·stated·under the chromatogram obtained with reference s{)hiu{)n (b) is
Parenteral Preparations (Injections). not more intense than the spot in the chromatogram obtained

Storage. The constitutedsoliiti()n sh()ii1d be used iriiriiediately with reference solution (b).-Any other secondary spot in the
after preparation but, in any case, within the period chromatogram obtained with the test solution is not more
recommended by the manufacturer. intense than the spot in the chromatogram obtained with

reference solution (a).
Cytarabine Injection contains not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of Water (2.3.43). Not more than 3.0 per cent, determined on
cytarabine, CgHI3N30 s. 0.8 g.

Usual strength. 100 mg. B~cterial endotoxins (2.2.3). Not more than 0.07 Endotoxin
umtpermg.

.... Description,-Awhite-or-almost-white-powder-;-----c-------.·----- .~-----.-;-----.-.-;-.- ------..-........------ - -..;- - .
Assay. Determme the weIght of the contents of 10 contamers.

The contents of the sealed container comply with the Weigh accurately about 0.5 g of the mixed contents of the
requirements stated under Parenteral Preparations 10 containers and dissolve by heating, ifnecessary, in 80 m1 of
(Powders for Injection) and with the following requirements. anhydrous glacial acetic acid. Titrate with 0.1 M perchloric

acid, using 1-naphtholbenzein solution as indicator. Carry
Identification out a blank titration.

Mix 0.1 g of the substance under examination with 10 m1 ofhot
ethanol (95 per cent), filter, allow the filtrate to c:oola:iId induce
crystallisation if necessary. Filter, wash the crystals with 2 m1

1 m1 of 0.1 M perchloric acid is equivalent to 0.02432 g of
CgHI3N30 s.

Storage. Store protected from light.
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Danazol

OH ::::CH
-C- .

Mol. Wt. 337.5

Danazol is 17a-pregna-2,4-diene-20-yno[2,3-d]isoxazol-17-01.

Danazol contains not less than 97.0 per cent and not more
than 102.0 per cent ofCZZHZ7NOz, calculated on the dried basis.

Category. Antigonadotrophin.

Dose. 200 to 800 mg daily, in divided doses.

Description. A white to pale yellow, crystalline powder.

Identification

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

B. When examined in the range 230 urn to 360 urn (2.4.7), the
final solution obtained in the Assay shows an absorption
maximum only at about 285 urn.

Tests

Specific optical rotation (2.4.22). +21.0° to +27.0°, determined
in a 1.0 per cent wlv solution in chloroform.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Solvent mixture. 9 volumes of chloroform and 1 volume of
methanol.

Mobile phase. A mixture of 70 volumes of cyciohexane and
30 volumes of ethyl acetate.

Test solution. Dissolve 0.5 g of the substance under
examination in 10.0 rn1 of the solvent mixture.

Reference solution (a). Dissolve 50 mg of danazol RS in
100 rn1 of the solvent mixture.

Reference solution (b). Dilute 10 rn1 of reference solution (a)
to 20 rn1 with the solvent mixture.

Apply to the plate 5 j.tl of each solution. Mter development,
dry the plate in warm air and examine in ultraviolet light at
254 urn. Expose the plate to the vapour ofiodine for 5 minutes
and examin~ the plate again. By both methods ofvisualisation, .
any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with reference solution (a) arid not
more than one such spot is more intense than the spot in the
chromatogram obtained with reference solution (b).

DANAZOLCAPSULES

Loss on drying (2.4.19). Not more than 2.0 per cent, determined
on 1.0 g by drying in an oven at 60° at a pressure not exceeding
2.7kPa.

Assay. Weigh accurately about 0.1 g, previously dried, dissolve
in 50 rn1 ofethanol (95 per cent), swirling until dissolved, and
dilute to 100.0 rn1 with ethanol (95 per cent). Dilute 2.0 rn1 of
this solution to 100.0 rn1 with ethanol (95 per cent). Measure
the absorbance of the resulting solution at the maximum at
about 285 urn (2.4.7). Calculate the content ofCzzHz7NOz from
the absorbance obtained by repeating the procedure using a
solution containing 0.002 per cent wlv of danazol RS in place
of the substance under examination.

Storage. Store protected from light.

Danazol Capsules
Danazol Capsules contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of danazol,
CZZHZ7NOz.

Usual strengths. 50 mg; 100 mg; 200 mg.

Identification

A. Extract the contents of the capsules containing about
50 mg ofDanazol with 50 rn1 ofchloroform, filter and evaporate
the fJltrate to dryness on a water-bath in a stream of nitrogen.
The residue complies with the following test.

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

Tests

Dissolution (2.5.2).

Apparatus No.2,
Medium. 900 rn1 of0.75 per cent wIv solution of sodium lauryl
sulphate,

Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and fJlter through
a membrane filter. Measure the absorbance (2.4.7) ofthe filtrate,
suitably diluted if necessary with dissolution medium at
286 urn. Calculate the content of danazol, CZZHZ7NOz, in the
medium from the absorbance obtained from a solution of
known concentration of danazol RS, prepared by dissolving
in minimum quantity of isopropyl alcohol and diluted with
dissolution medium.

D. Not less than 75 per cent ofthe stated amount ofCZZHZ7NOz.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14)..
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DAPSONE

Test solution. Shake a quantity of the mixed contents of 20
capsules containing lOO mg ofDanazol in 50 m1 of the mobile
phase for 10 minutes and dilute to 100.0 m1 with the mobile
phase~andfi1ter..Dilute5~;O~m1Qfthecfl1trate~tQ25.Q::mlwitbJ:h~
mobile phase.

Reference solution. A 0.02 per cent w/v solution of danazol
RS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mID, packed with

octadecy1silane bonded to porous silica (41JIll),
- mobile phase: a mixture of 40 volumes of acetonitrile,

30 volumes of methanol and 30 volumes of water,
- flow rate. 1.5 m1 per minute.
- spectrophotometer set at 270 nm,
- injection volume. 20 J1l.

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

Inject the test solution and the reference solution.

Calculate the content of C22H27N02 in the capsules.

Storage. Store protected from light. .

Dapsone

Mol. Wt. 248.3

Dapsone is the bis(4-aminophenyl)sulphone.
____,_". ._. ._.. ."_,,_._.,,__,_.._""~ ,,•._' "_N_~.,_. ·.·,_.__~._,, ,__.•__,_.,.,,_,_._.__._._....._ .. ,•••.. ,..__ _ 0 ' __' _

Dapsone contains not less than 99.0 per cent and not more
than 101.0 per cent of C12H12N202S, calculated on the dried
basis.

Category. Antileprotic.

Dose.100mgdaily.

Description. A white or creamy-white, crystalline powder.

Identification

TestA may be omitted iftests B, C and D are carried out. Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrUm with that obtainedwith dapsone RS or
with the reference spectrUm of dapsone.

IP 2010

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.0005 per cent w/v solution in methanol shows absorption
maxima at about 260 nm and 295 nm; absorbance at about
Z6QnrIliabout 036anc111tllPout295 nIll,aboutO;6.

c. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (c).

D. 2 m1 of a 0.005 per cent w/v solution in 0.1 M hydrochloric
acid gives the reaction of primary aromatic amines (2.3.1).

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 20 volumes of n~heptane,

20 volumes of ethyl acetate, 6 volumes of methanol and
1 volume of strong ammonia solution.

Test solution (a). Dissolve 0.1 g of the substance under
examination in 10 m1 of methanol.

Test solution (b). Dilute 1 m1 oftest solution (a) to 10 m1 with
methanol.

Reference solution (a). Dilute 1 m1 of test solution (b) to 10 m1
with methanol.

Reference solution (b). Dilute 1 m1 of reference solution (a) to
50 m1 with methanol.

Reference solution (c). AO.1 percent w/v solution of dapsone
RS in methanol.

Apply to the plate 10 J1l of each solution. After development,
dry the plate in air, spray with a 0.1 per cent w/v solution of
4-dimethylaminocinnamaldehyde in a mixture of 99 volumes
of ethanol (95 per cent) and 1 volume of hydrochloric acid
and examine in daylight. Any secondary spot in the
chromatogram obtained with the test solution (a) is not more
intense than the spot in the chromatogram obtained with
reference-sofutlon (araii<fnofmore-tfian~tw()-Siicli-sp()ts-are

more intense than the spot in the chromatogram obtained
with reference solution (b).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 1.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.3 g and dissolve inamixtlJIe
of 20 m1 of water and 20 m1 of hydrochloric acid. Cool the
solution to about 15° and determine by the nitrite titration
(2.3.31). Carry out a blank titration.

1 m1 of 0.1 M sodium nitrite is equivalent to 0.01242 g of
C12H12N202S,

Storage. Store protected from light.
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Dapsone Tablets
Dapsone Tablets contain not less than 93.0 per cent and not
more than 107.0 per cent of the stated amount of dapsone,
C12H12N202S,

Usual streugths. 25 mg; 50 mg; 100 mg.

Identification

A. Shake a quantity of the powdered tablets containing O.lg
of Dapsone with 10 ml of acetone, fIlter and evaporate the
fIltrate to dryness. The residue complies with the following
test.

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

B. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (c).

Tests

Related suhstances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 20 volumes of n-heptane,
20 volumes of ethyl acetate, 6 volumes of methanol and
1 volume of strong ammonia solution.

Test solution (a). Shake a quantity of the powdered tablets
containing 0.1 g ofDapsone with 10 ml ofmethanol and fIlter.

Test solution (b). Dilute 1 ml oftest solution (a) to 10 ml with
methanol.

Reference solution (a). Dilute 1 ml of test solution (b) to 10 ml
with methanol.

Reference solution (b). Dilute 2 ml ofreference solution (a) to
10ml with methanol.

Reference solution (c). A 0.1 per cent w/v solution of dapsone
RS in methanol.

Apply to the plate 10 III of each solution. After development,
dry the plate in air, spray with a 0.1 per cent w/v solution of
4-dimethylaminocinnamaldehyde in a mixture of 99 volumes
of ethanol (95 per cent) and 1 volume of hydrochloric acid
and examine in daylight. Any secondary spot in the
chromatogram obtained with the test solution (a) is not more
intense than the spot in the chromatogram obtained with
reference solution (a) and not more than two such spots ~e
more intense than the spot in the chromatogram obtained
with reference solution (b).

Dissolutiou (2.5.2).

Apparatus No.1,

DAUNORUBICIN HYDROCHLORIDE

Medium. 900 ml of a 2 per cent w/v solution of hydrochloric
acid,
Speed and time. 100 rpm and 60 minutes.

Withdraw a suitable volume of the medium and ftlter through
a membrane fIlter disc with an average pore diameternot greater
than 1.0 J.lill, rejecting the first few ml of the fIltrate. Transfer an
accurately measured volume of the fIltrate containing about
0.2 mg ofDapsone to a 25-ml volumetric flask, add 5 ml of1 M
sodium hydroxide, dilute to volume with water and mix.
Measure the absorbance of the resulting solution at the
maximum at about 290 nm (2.4.7). Calculate the content of
C12H12N202S from the absorbance obtained from a solution
prepared by adding 5 ml of1M sodium hydroxide to 20 ml of
a 2 per cent v/v solution of hydrochloric acid containing
0.2 mg of dapsone RS and adding sufficient water to produce
25.0ml.

D. Not less than 75 per cent of the stated amount of
C12H12N202S.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.25 g of Dapsone
and dissolve in a mixture of 15 ml of water and 15 ml of 2 M
hydrochloric acid. Cool the solution to about 15° and
determine by the nitrite titration (2.3.31). Carry out a blank
titration.

1 ml of 0.1 M sodium nitrite is equivalent to 0.01242 g of
C12H12N202S,

Storage. Store protected from light.

Daunorubicin Hydrochloride

, HCI

Mol. Wt. 564.0

Daunorubicin Hydrochloride is (8S-cis)-8-acetyl-IO-[(3
amino-2,3,6-trideoxy-a-L-lyxo-hexopyranosyl)oxy]-7,8,9,10
tetrahydro-6,8,II-trihydroxy-l-methoxy-5,12
naphthacenedione hydrochloride.
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Tests

Identification

pH (2.4.24). 4.5 to 6.5, determined in a 0.5 per cent w/v solution
in carbon dioxide-free water.

Related substances. Determine by liquid chromatography
(2.4.14).

Daunorubicin Hydrochloride contains not less than 95.0 per
cent and not more than 102.0 per cent of C27H30ClNOIO,
calculated on the anhydrous basis.

Category: Anticancer.·

Description. A crystalline, orange-red powder, hygroscopic.

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

B. Dissolve about 10 mg in 0.5 ml of nitric acid, add 0.5 ml of
water and heat over a flame for 2 minutes. Allow to cool and
add 05 ml of silver nitrate solution; a white precipitate is
formed.

- spectrophotometer set at 254 nm,
- injection volume. 5 Ill.

The relative retention time with reference to daunorubicin for
(8S;10S)-8-acetyl-6;8,10,11-tetrahydroxy-I -metfioxy-7i8i9-;-ro----
tetrahydrotetracene-5,12-dione (daunorubicin impurity A) is
about 0.4, for doxorubicin (daunorubicin impurity D) is about
0.5, for epirubicin is about 0.6 and for (8S,IOS)-IO-[(3-amino
2,3,6-trideoxy-a-L-lyxo-hexopyranosyl)oxy]-6,8,11-trihydroxy-
8- [( IRS)-I-hydroxyethyl] -1-methoxy-7, 8,9,10
tetrahydrotetracene-5,12-dione (daunorubicin impurity B) is
about 0.7.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to doxorubicin hydrochloride
and epirubicin hydrochloride is not less than 2.0.

Inject reference solution (b); (c),(d) and thetestsolution. Run
the chromatogram twice the retention time of daunorubicin
peak. In the chromatogram obtained with test solution, the
area of secondary peak corresponding to daunorubicin·
impurity A is not more than the area of corresponding peak in
the chromatogram obtained with reference solution (c) (0.5
per cent), the area of secondary peak corresponding to
daunorubicin impurity B is not more than 3 times the area of
the principal peak in the chromatogram obtained with reference

NOTE-Prepare the solutions immediately before use. solution (d) (1.5 per cent), the area of secondary peak
corresponding to daunorubicin impurity D is not more than

Test solution. Dissolve 50 mg of the substance under the area of corresponclil1gp~alciIlt:I:J.~£mgmfl!ggrW~Qht~n~Q
examination in the mobile phase and dilute to 50.0 ml with the with reference solution (c) (0.5 per cent), the area of any other
mobile phase. secondary peak is not more than the area of the principal peak

Reference solution (a). A 0.1 per cent w/v s.olution of in the chromatogram obtained wIth reference soIUt1()Il(d) «().s
daunorubicin hydrochloride RS in the mobile phase. per cent) and sum of areas of all other secondary peaks is not

more than 5 times the area of the principal peak in the
Reference solution (b). Dissolve 10 mg of doxorubicin chromatogram obtained with reference solution (d) (2.5 per
hydrochloride RS and 10 mg of epirubicin hydrochloride RS cent). Ignore any peak with an area less than 0.1 times the area
in the mobile phase and dilute to 100.0 ml with the mobile of the principal peak in the chromatogram obtained with
phase. Dilute 1.0 ml of the solution to 10.0 ml with the mobile reference solution (d) (0.05 per cent).
phase.

Butanol (5.4). Not more than LOper cent
.... Reference solution (cl. Dissolve$.O-mg-ofdaunorubieinone. . -Water(2-"3.43)~N()tl11()rei:han-3]j pei:ceni, detemnnedon-····

RS and 5.0 mg of doxorubicin hydrochloride RS in the mobile
phase and dilute to 100.0 ml with the mobile phase. Dilute 1.0 0.1 g.
ml of the solution to 10.0 ml with the mobile phase. Daunorubicin Hydrochloride intended for use in the

manufacture of parenteral preparations without a further
Reference solution (d). Dilute 1.0 ml of reference solution (a) appropriate procedure for the removal of bacterial
to 200.0 ml with the mobile phase. endotoxins complies with the following additional

Chromatographic system requirement.

- a stainless steel column 25 cm x 4.0 rom, packed with Bacterialendotoxins(2.2..3)•.:Not.morethan4..3Endotoxin
end-capped octadecylsilane bonded to porous silica Units per mg of daunorubicin hydrochloride.

(5 !JIll), Assay. Determine by liquid chromatography (2.4.14) as
- mobile phase: a mixture ofequal volumes ofacetonitrile described under Related substances.

and a solution containing 0.288 per cent w/v of sodium
laurylsulphate and 0.225 per cent w/v of Inject reference solution (a) and the test solution.

orthophosphoric acid, Calculate the content of C27H30ClNOIO'
- flow rate. I ml per minute, Storage. Store protected from light and moisture.
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Daunorubicin Injection
Daunorubicin Hydrochloride Injection

Daunorubicin Injection is a sterile material consisting of
Daunorubicin HydrocWoride and Mannitol, with or without
buffering agents and other excipients. It is filled in a sealed
container.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirement for
the Appearance of solution and Particulate matter stated
under Parenteral Preparations (Injections).

Usual strength. 20 mg.

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Daunorubicin Injection contains not less than 90.0 per cent
and not more than 115.0 per cent of the stated amount of
daunorubicin, C27H29NOlO.

Identification

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

Tests

pH (2.4.24). 4.5 to 6.5, determined on the constituted solution.

Water (2.3.43). Not more than 3.0 per cent, determined on
O.lg.

Bacterial endotoxins (2.2.3). Not more than 4.3 Endotoxin
Units per mg of daunorubicin.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections)..

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Determine the weight of the contents of 10
containers. Dissolve an accurately weighed quantity of the
mixed contents of 10 containers containing about 25 mg
daunorubicin to 100.0 ml with the mobile phase.

Reference solution (a). A 0.025 per cent w/v solution of
daunorubicin hydrochloride RS in the mobile phase.

Reference solution (b). A solution containing 25 mg of
doxorubicin in 100.0 ml of reference solution (a).

Chromatographic system
- a stainless steel column 30 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 fll1l),

DEHYDROACETIC ACID

- mobile phase: a mixture of 62 volumes.of water and38
volumes of acetonitrile, adjusted to pH 2'.2 with
orthophosphoric acid,
flow rate 1.5 ml per minute,

- spectrophotometer set at 254 nm, .
injection volume. Sill.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to doxorubicin and the
daunorubicin is not less than 3 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.
The relative retention time with reference to daunorubicin for
doxorubicin is about 0.7.

Inject reference solution (a) and the test solution.

Calculate the content of C27H29NOlO in the injection.

Storage. Store protected from light.

Dehydroacetic Acid

HSCI(0yO

yYo
° CHs

Mol. Wt. 168.1

Dehydroacetic Acid is a tautomeric mixture of 3-acetyl
6-methyl-2H-pyran-2,4(3H)-dione and 3-acetyl-4-hydroxy
6-methyl-2H-pyran-2-one

Dehydroacetic Acid contains not less than 98.0 per cent and
not more than 100.5 per cent of CSHS0 4, calculated on the
anhydrous basis.

Category. Pharmaceutical aid (antimicrobial preservative).

Description. A white or almost white, crystalline powder;
odourless or practically odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with dehydroacetic
acid RS.

B. Melts at 109° to 1110 (2.4.21).

Tests

Arsenic (2.3.10). Heat gently 3.3 g with 2 ml ofnitric acid and
0.5 ml of sulphuric acid in a long-necked flask until the first
reaction has subsided, cool, add carefully and in small portions,
15 ml of nitric acid and 6 ml of sulphuric acid, taking care to
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A. To a volume containing 30 mg of Dehydroemetine
HydrocWoride add 1 mI of 0.05 M iodine; a yellowish-brown
precipitate is produced.

Identification

Tests

Dehydroemetine Injection
Dehydroemetine HydrocMoride1iiJection

Dehydroemetine Injection is a sterile solution of
Dehydroemetine HydrocWoride in Water for Injections.

Dehydroemetine Injection contains not less than 95.0 per cent
and not more than 105.0 per cent of the stated amount of
dehydroemetine hydrocWoride, CZ9H3SNz04,2HCl.

Usual strength. 30mg permI..

Description. A clear, almost colourless solution.

Appearance of solution. A 5.0 per cent w/v solution is clear
(2.4.1), and not more intensely coloured than reference solution
YS5 orBYS6 (2.4.1).

pH (2.4.24).3.5 to 5.0, determined in a3.0percentw/v solution.

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

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 7.0 per cent, determined
on 1.0 gby drying in an oven at 1000 at a pressure not exceeding
0.7 kPa for 4 hours.

Assay. Weigh accurately about 0.4 g, dissolve in 40 mI of
anhydrous glacial acetic acid and add 15 mI of mercuric
acetate solution. Titrate with 0.1 M perchloric acid, llSing
crystal violet solution as indicator. Carry out a blank titration.

I mI of 0.1 M perchloric acid is equivalent to 0.02758 g of
CzgH3sNz04,2HCI.

Storage. Store protected from light.

Identification

,2HCI
CH3

H3CO

C29H3SNz04,2HCl Mol. Wt. 551.6

Dehydroemetine HydrocWoride is 2,3-didehydro-6',7',10, 11
tetramethoxyemetan dihydrocWoride

Dehydroemetine Hydrochloride. contains not less than
98.5 per cent and not more than 101.5 per cent of
CzgH3sNz04,2HCI, calculated on the dried basis.

Category. Antiamoebic.

Dose: By drep intramuscular injection, 60 to 90 mg daily.

Description. A white to yellowish-white, crystalline powder;
odourless.

Dehydroemetine Hydrochloride

HNGCX'.. .",:: OCH3
-. ·····1 .

// OCH3

avoid excessive foaming. Continue heating, adding further
small IJortions of nitric acid, if necessary, until white fumes
are evolved and the solution becomes colourless or almost A. When examined iothe range 230om.to 360 om (2.4.7), a
colourless; (3ool,addcarefuUy-lOmlofwatgr, evaporateuntil .. _Q.OQ5_I!er cent w/v solution in 0.1 M hydrochloric acid shows
white fumes are evolved. Repeat the addition of water and an absorptionIiiliXiriiiiirioruy-afabbiif282iilil;absor15anceat
evaporation until all the nitric acid has been removed, cool, about 282 om, about 0.62.

dilute to ~O mI with water and add 10 ml of stannated B. Sprinkle 5 mg on the surface of a 5 per cent w/v solution of
hydrochloric acid AsT. The resulting solution complies with ammonium molybdate in sulphuric acid; a green colour
the limit test for arsenic (3 ppm). develops.

Heavy metals (2.3.13).2.0 g complies with the limit test for C. Gives reaction A ofcWorides (2.3.1).
heavy metals, Method B (10 ppm).

Sulphated:ash (2.3.18). Not more than 0.1 per cent, determined
on2.0g.

Water (2.3.43). Not more than 1.0 per cent, determined on
2.0g.

Assay. Weigh accurately about 0.5 g, dissolve in 75 ml of
previously neutralised ethanol (95 per cent), add
phenolphthalein solution and titrate with 0.1 M sodium
hydroxide to a pink end-point that persists for not less than
30 seconds.

1 mI of 0.1 M sodium hydroxide is equivalent to 0.01681 g of
CSHS0 4•
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B. To a volume containing 15 mg of Dehydroemetine
Hydrochloride add 1 ml ofpotassium mercuri-iodide solution;
a white precipitate is produced.

Tests

pH (204.24). 2.8 to 5.0.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. To an accurately measured volume containing 60 mg
of Dehydroemetine Hydrochloride add sufficient 0.1 M
hydrochloric acid to produce 100.0 ml. Dilute 5.0 ml to
100.0 ml with 0.1 M hydrochloric acid, mix and measure the
absorbance of the resulting solution at the maximum at about
282 om (204.7). Calculate the content ofCZ9H3sNz04,2HCl taking
123 as the specific absorbance at the maximum at about
282 om.

Storage. Store protected from light, in single dose container.

Dequalinium Chloride

Mol. Wt. 527.7

Dequalinium Chloride is 4,4'-diarnino-2,2'-dimethyl-N;N'
decamethylenedi(quinolinium chloride).

Dequalinium Chloride contains not less than 95.0 per cent and
not more than 101.0 per cent ofC3o~oClzN4,calculated.on the
dried basis.

Category. Antiseptic.

Description. A creamy white powder; odourless or almost
odourless.

Identification

A. Determine by infrared absorption spectrophotometry (204.6).
Compare the spectrum with that obtained with dequalinium
chloride RS or with the reference spectrum of dequalinium
chloride.

B. When examined in the range 230 om to 360 om (2.4.7), a
0.0008 per cent w/v solution shows absorption maxima at about
240 om, 326 om and 335 om; absorbance at about 240 om,
about 0.65, at about 326 om, about 004 and at about 335 om,
about 0.35..

C. Gives reaction A ofchlorides (2.3.1).

DESFERRIOXAMINE MESYLATE

Tests

Acidity oralkalinity. Shake 0.1 g for 10 minutes with 100 ml of
carbon dioxide-free water and add 0.5 ml of bromocresol
purple solution. Not more than 0.2 ml of 0.1 M hydrochloric
acid or 0.1 M sodium hydroxide is required to change the
colour of the solution.

Non-quaternised amines. Not more than 1.0 per cent,
calculated as 4-aminoquinaldine, CIOHIONz, on the dried basis
and determined by the following method. Shake 1.0 g with
45 ml of water fOf 5 minutes, add 5 ml of dilute nitric acid and
shake for 10 minutes. Filter through cotton wool. Transfer
20.0 ml of the filtrate to a separator, add 20 ml of 1 M sodium
hydroxide, extract with two quantities, each of50 ml, of ether,
washing each extract in tum with the same 5 ml of water, and
then extract each ether extract successively with 20 ml, 20 ml
and 5 ml of1M hydrochloric acid. Combine the acid extracts,
dilute to 50.0 ml with 1 M hydrochloric acid and measure the
absorbance of the resulting solution at the maximum at about
319 nm and 326.5 om (204.7). The ratio of the absorbance at
319 om to that at 326.5 om is not less than 1.0. Calculate the
percentage of CIOHIONz from the expression 0.387a - 0.306b,
where a and b are the specific absorbances at about 319 om
and 326.5 om respectively.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss ondrying (2.4.19). Not more than 5.0 percent, determined
on 1.0 g by drying in an oven at 105° for 3 hours at a pressure
not exceeding 0.7 kPa.

Assay. Weigh accurately about 0.5 g, dissolve in a mixture of
80 ml of anhydrous glacial acetic acid and 20 ml of mercuric
acetate solution. Titrate with 0.1 M perchloric acid, using
crystal violet solution as indicator. Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02638 g of

C30~oClzN4'

Desferrioxamine Mesylate
Deferoxamine Mesylate; Deferoxamine Mesilate

Mol. Wt. 656.8

Desferrioxarnine Mesylate is 30-arnino-3,14,25-trihydroxy
3,9,14,20,25-pentaazatriacontane-2,10,13,21,24-pentaone
methanesulphonate.
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Tests

Identification

pH (2.4.24). 3.7 to 5.5, determined in a freshly prepared 10.0 per
cent w/v solution.

Related substances. Determine by liquid chromatography
(2.4.14).

Appearance of solution. A 10.0 per cent w/v solution is not
more opalescent than opalescence standard OS2 (2.4.1), and
the absorbance of the solution at about 425 nm is not more
than 0.10 (2.4.7).

NOTE-Prepare the solutions immediately before use.

Test solution. Dissolve 50 mg of the substance under
examination in 50.0 ml of the mobile phase.

Reference solution (a). Dissolve 10 mg of deferoxamine
mesilate RS in 10.0 ml of the mobile phase.

TestA may be omitted iftests B, C and D are carried out. Tests
Band C may be omitted if tests A and Dare carriedQUt.

Desferrioxamine Mesylate contains not less than 98.0 per cent Reference solution (b). Dilute 1.0 ml ofthe test solution in
and not more than 102.0 per cent of C25ILsN60s,CH4S03, 25.0 ml of the mobile phase.

calculated on the anhydrous basis. Chromatographic system
CategorY;Iron=chelating~agent·~--'--"'---··~-···--·-··._._-_._-_._~-"~-----··~~----·--=--·-·a~stamiess~steeI~coruliiIi:25':-cm:-x'·--4'.6:---iimi'i)acke'a:'~wIfu--~-----_.,,-,._---

Dose. Orally, after gastric lavage, 5 to 10 g in 50 to 100 ml of octadecylsilane bonded to porous silica (10 J.Ill1),
liquid; by intramuscular injection, 1 to 2 g in 10 to 20 ml of - mobile phase: dissolve 1.32 g of ammonium phosphate
Water for Injection every 3 to 12 hours; by continuous and 0.37 g of sodium edetate in 950 ml of water, adjust
intravenous infusion, upto 15 mg per kg per hour with a the pH to 2.8 with orthophosphoric acid and 55 volumes
maximum of 80 mg per kg in 24 hours. of tetrahydrofuran,

- flow rate. 2 ml per minute,
Description. A white or almost white powder. - spectrophotometer set at 220 nm,

- injection volume. 20 ~.

Inject reference solution (a). The test is not valid unless the
resolution between the peaks with the relative retention time
of about 0.8 and the principal peak is not less than 1.0.

Inject the test solution and reference solution (b). Run the
chromatogram 3 times the'retention time of the principal peak.
In the chromatogram obtained with the test solution the area
of secondary peak corresponding to deferoxarnine mesilate
impurity A is not more than the area of the principal peak in the
chromatogram obtained with reference solution (b) (4.0 per
cent). The sum of all the secondary peaks is not more than
1.75 times the area of the principal peak in the chromatogram
obtained with reference solution (b) (7.0 per cent). Ignore any
peak with an area less than 0.02 times the area of the principal
peak in the chromatogram obtained with reference solution
(b) (0.08 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limittest for
heavy metals, Method B (10 ppm).

CWorides (2.3.12). 0.75 g complies with the limit test for
chlorides (330 ppm).

Sulphates (2.3.17). 0.25 g complies with the limit test for
sulphates (600 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

.... Water (2.3;43); Notmore·than2;0·percent,determinedon-LO·g;

Assay. Weigh accurately about 50 mg of the substance under
examination in 50.0 ml of water. To 2 ml of this solution, add
3 ml offerrie chloride solution prepared by dissolving 6.7 g of
ferric chloride in 100 ml of 1 per cent v/v solution of
hydrochloric acid and dilute to 25 ml with water. Measure the
absorbance of the resulting solution at the maximum at about
485 nm (2.4.7). Calculate the content of C25ILsN60s,CH403S
from the absorbance obtained from a solution of kl16wIl
concentration of deferoxamine mesylate RS.

Desferrioxamine Mesylate intended for use in the
manufacture of parenteral preparations without a further
appropriate procedure for the removal of bacterial
endotoxins complies with the following additional
requirement.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with desferrioxamine
mesylate RS or with the reference spectrum ofdesferrioxarnine
mesylate.

B. The titrated solution (solution A) obtained in the Assay is
reddish brown. The colour is extracted by benzyl alcohol but
not by ether.

C. Dissolve 5 mg in 5 ml of water, add 2 ml of a 0.5 per cent
w/v solution of tribasic sodium phosphate, mix and then add
0.5 ml of a 2.5 per cent w/v solution of sodium
1,2~ ndphthoquinlJ1'te-4~ sulphiYna{e; a blackish biowilco16iii
is produced.

b. Dissolve 0.1 gin 5 ml of 2 !vI hydrochlor-ic aCid arid add
1 ml of barium chloride solution; the solution remains clear.
In a porcelain crucible mix 0.1 g with 1 g ofanhydrous sodium
carbonate, heat and ignite over a Bunsen flame. Allow to
cool, dissolve the residue in 10 ml of water by heating if
necessary and filter; the f1ltrate gives reaction A of su1phates
(2.3.1).
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Bacterial endotoxins (2.2.3). Not more than 0.025 Endotoxin
Unit per mg ofdesferrioxamine.

Desferrioxamine Mesylate intended for use in the
manufacture of parenteral preparations without a further
appropriate sterilisation procedure complies with the
following additional requirement.

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

Storage. Store protected from light in a refrigerator (2° to 8°).
Do not freeze. If the substance is sterile, store in sterile, air
tight, tamper-evident containers sealed so as to exclude micro
organisms.

Labelling. The label states where applicable, that the
substance is sterile.

Desferrioxamine Injection
Desferrioxamine Mesylate Injection; Desferrioxamine
Injection

Desferrioxamine Mesylate Injection is a sterile material
consisting of Desferrioxamine Mesylate with or without
excipients. It is filled in a sealed container.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Desferrioxamine Mesylate Injection contains not less than
90.0 per cent and not more than 120.0 per cent of the stated
amount ofdesferrioxamine mesylate, C25:H4gN60g,C:H4S03'

Usual strength. 0.5 g.

Description. A white or almost white powder; very
hy!¥,oscopic.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following requirements.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with desferrioxamine
mesylate RS or with the reference spectrum ofdesferrioxamine
mesylate.

DESFERRIOXAMINE INJECTION

B. The titrated solution (solution A) obtained in the Assay is
reddish brown. The colour is extracted by benzyl alcohol but
not by ether.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE-Prepare the solutions immediately before use.

Test solution. Dissolve an accurately weighed quantity
containing about 75 mg ofDesferrioxamine Mesilate in 50.0 ml
of the mobile phase.

Reference solution (a). Dissolve 1.0 ml of the test solution in
25.0 ml of the mobile phase.

Reference solution (b). A 0.15 per cent w/v solution of
desferrioxamine mesilate RS in the mobile phase.

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

endcapped octadecylsilane bonded to porous silica (10
1ill1) (such as Nucleosil CI8),

- mobile phase: a mixture of 95 volumes of solution
containing 0.039 per cent w/v of disodium edetate and
0.1~9 per cent w/v of ammonium phosphate adjust the
pH to 2.8 with orthophosphoric acid and 5.5 volumes
of tetrahydrofuran,

- flow rate. 2 ml per minute,
- spectrophotometer set at 220 urn,
- injection volume. 20 Ill..

Inject reference solution (b). The test is not valid unless the
resolution between the peaks with the relative retention time
of about 0.8 and the principal peak is not less than 1.0.

Inject the test solution and reference solution (a). Run the
chromatogram 3 times the retention time of the principal peak.
In the chromatogram obtained with the test solution the area
ofany secondary peak is not more than the area ofthe principal
peak in the chromatogram obtained with reference solution
(a) (4.0 per cent). The sum of all secondary peaks is not more
than 1.75 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (7.0 per
cent). Ignore any peak with an area less than 0.02 times the
area of the principal peak in the chromatogram obtained with
reference solution (a) (0.08 per cent).

Bacterial endotoxins (2.2.3). Not more than 0.025 Endotoxin
Unit per mg of desferrioxamine.

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

Assay. Weigh accurately a quantity of powder containing
about 50 mg of desferrioxamine mesylate in 50.0 ml ofwater.
To 2 ml of this solution, add 3 ml offerric chloride solution
prepared by dissolving 6.7 g offerric chloride in 100ml of I
per cent v/v solution of hydrochloric acid and dilute to 25 ml
with water. Measure the absorbance of the resulting solution
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Tests

Specificoptical rotation (2.4.22). +171.0° to +179.0°, determined
in a 1.0 per cent w/v solution in dioxan.

Related substances. Determine by liquid chromatography

Apply to the plate 2 fll of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a current ofwarm air, allow
the solvent to evaporate, heat at 120° for 15 minutes and spray
the hot plate with ethanolic sulphuric acid (20 per cent v/v).
Heat at 120° for a further 10 minutes, allow to cool and examine
in daylight and in ultraviolet light at 365 nm. The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with
reference solution (a). The principal spot in the chromatogram
obtained with reference solution (b) appears as a single,
compact spot.

oD. Dissolve 40 mg in 1 rnl ofmethanol, warm and add 1 rnl of
alkaline cupritartrate solution; a red precipitate is formed.

E. .Dissolve 5 fig in 0.5 rnl of methanol, a.dd 0.5 mI of
ammoniacal silver nitrate solution; a black precipitate is
slowly produced in the cold but is rapidly produced on
warming.

Desoxycorticosterone Acetate; Deoxycorticosterone
Acetate; Deoxycortone Acetate

C23H320 4 Mol. Wt. 372.5

DesoxycortoneAcetate is 3,20-dioxo-4-pregnen-21-yl acetate.

Desoxycortone Acetate contains not less than 96.0 per cent
and not more than 104.0 per cent of C23H3204, calculated on
the dried basis.

Category. Adrenocortical steroid.

Dose. By intramuscular injection, 2 to 5 mg daily.

Description. A white or creamy-white, crystalline powder;
odourless.

Identification

Desoxycortone Acetate

Test A may be omitted if tests B, C, D and E are carried out.
Tests B, D and E may be omitted if tests A and C are carried

at the maximum at about 485 nm(2.4.7). Calculate the content Test solution. Dissolve 25 mg of the substance under
of C25~8N608oCH403Sin the injection from the absorbance examination in 10 rnl of the solvent mixture.
obtained from a solution of known concentration of

. ... ... ···_·7:le:t"iFi'ri6xaiifirtemi!"fFyltiteRS. . .Bef~!.ellc:.~~{}lLltif!.':!(llLPJs~()!",~.~.~.~g()f.cl.e.~(}~~(}~~(}'!l! ....-
'J' licetate RSin 10 rnl of the solventmixture~

Storage. Store protected from light in a refrigerator (2° to 8°). Reference solution (b). Mix equal volumes of the test solution
Do not freeze. and reference solution (a).

Place the dry plate in a tank containing a shallow layer ofthe
solvent mixture, allow the liquid to ascend to the top, remove
the plate from the tank and allow the solvents to evaporate.
Use within 2 hours, with the flow of the mobile phase in the
direction in which the aforementioned treatment was done.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with desoxycortone
acetate RS.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.001 per cent w/v solution in ethanol (95 per cent) shows an
absorption maximum at about 240 nm; absorbance at about
240 nm, 0.43 to 0.46.

C. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Solvent mixture. A mixture of 90 volumes of acetone and
10 volumes of 1,2-propanediol.

Mobile phase. A mixture of equal volumes of cyclohexane
and light petroleum (40° to 60°);

Test solution. Dissolve 25 mg of the substance under
examination in the mobile phase and dilute to 10 rnl with the
mobile phase.

Reference solution (a). Dissolve 2 mg of desoxycortone
acetate RS and 2 mg of betamethasone 17-valerate RS in" the
mobile phase and dilute to 200 rnl with the mobile phase.

Reference solution (b). Dilute 1 rnl of the test solution to
266 ml with the mobile phase.

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

octadecylsilane bonded to porous silica (5 !J1l1),
- mobile phase: a mixture of350 rnl ofwater and 600 mI of

acetonitrile, allowed to equilibrate, diluted to 1000 rnl
with water and mixed again,
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- flow rate. 1 ml per minute,
spectrophotometer set at 254 nm,

- injection volume. 201.11

Equilibrate the column with the mobile phase for about
30 minutes.

Adjust the sensitivity of the system so that the height of the
principal peak in the chromatogram obtained with reference
solution (b) is not less than 50 per cent of the full scale of the
recorder.

Inject reference solution (a). The retention times are:
betamethasone 17-valerate, about 7.5 minutes and
desoxycortone acetate about 9.5 minutes. The test is not valid
unless the resolution between the peaks corresponding to
betamethasone 17-valerate and desoxycortone acetate is at
least 4.5. Ifnecessary, adjust the concentration of acetonitrile
in the mobile phase.

Inject the test solution and reference solution (b). Continue
the chromatography for three times the retention time of the
principal peak. In the chromatogram obtained with the test
solution, the sum of the areas of all the peaks other than the
principal peak is not greater than the area of the principal peak
in the chromatogram obtained with reference solution (b)
(0.5 per cent). Ignore any peak with an area less than 0.1 times
that of the principal peak in the chromatogram obtained with
reference solution (b).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.1 g, dissolve in sufficient
ethanol to produce 100.0 ml. Dilute 2.0 ml of this solution to
100.0 ml with ethanol and mix. Measure the absorbance of the
resulting solution (2.4.7) at the maximum at about 240 nm.
Calculate the content of C23H320 4taking 450 as the specific
absorbance at 240 nm.

Storage. Store protected from light.

Desoxycortone Acetate Injection
Desoxycorticosterone Acetate Injection; Deoxycortone
Acetate Injection

Desoxycortone Acetate Injection is a sterile solution of
Desoxycortone Acetate in Ethyl Oleate or other suitable ester,
in a suitable fixed oil, or in any mixture of these. It may contain
suitable alcohols.

Desoxycortone Acetate Injection contains not less than
90.0 per cent and not more than 115.0 per cent of the stated
amount of desoxycortone acetate, C23H320 4.

Usual strength. 5 mg per ml.

DEXAMETHASONE

Identification

Determine by thin-layer chromatography (2.4.17), coating the
plate with silica gel G.

Mobile phase. A mixture of 70 volumes of n-heptane and
30 volumes of acetone.

Test solution. Dilute the injection with carbon tetrachloride
to give a solution containing 0.25 per cent w/v of
Desoxycortone Acetate.

Reference solution. A 0.25 per cent w/v solution of
desoxycortone acetate RS in carbon tetrachloride.

Apply to the plate 1 J.1l of each solution. After development,
dry the plate in air until the odour of solvent is no longer
detectable, spray with ethanolic sulphuric acid (10 per cent
v/v), heat at 105° for 30 minutes and examine in ultraviolet
light at 365 nm. The principal spot in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with the reference solution. Ignore
any spots due to the vehicle.

Tests

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. To an accurately measured volume·containing 10 mg
of Desoxycortone Acetate add sufficient ethanol to. produce
100.0 ml. Dilute 2.0 mlof.this solution to 100.0ml with ethanol
and mix. Measure the absorbance of the resulting solution
(2.4.7) at the maximum at about 240 nm. Calculate the content
of C23H3204 taking 450 as the specific absorbance at 240 nm.

Storage. Store protected from light.

Labelling. The label states (1) the composition of the solvent;
(2) that it is meant for intramuscular injection only; (3) that
any sediment should be dissolved by warming before use.

Dexamethasone

OH
-OH

-CHs

o
~H2~OS Mol. Wt. 392.5.
Dexamethasone is 9a-fluoro-ll~,17a,21-trihydroxy-16a-
methyl-l,4-pregnadiene-3,20-dione.

Dexamethasone contains not less than 96.0 per cent and not
more than 104.0 per cent ofC22H29FOs, calculated onthe dried
basis.
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Category. Adrenocortical steroid (anti-inflammatory). Tests

Dose. 500 Il gto 10 mg daily, in divided doses. Specific optical rotation (2.4.22). +75.0° to +80.0°, determined

''''''''~''-~Description;w'hiteor''almostwhite'crystals'or'a'crystalline ...·=~-=a~:.:O...!1~r.~.~.~~."'~~.s.<?~~ti"~~.~.~i?~Cl..~·.,,c .... :=:=:::.-===-====:====........
powder; odourless. Light absorption (2.4.7). Absorbance ofa 0.001 per cent w/v

solution in ethanol (95 per cent) at the maximum at about
Identification 8' 4240nm,0.3 toO. 1.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. To 25 mg of the substance under examination
add 1.5 ml ofacetonitrile and 5 ml ofmobile phaseA. Mix with
the aid of ultrasonic bath until the solids are completely
dissolved and add sufficient of mobile phase A to produce
10ml and mix well.

TestA may be omitted iftests B, C and D are carried out. Tests
C and D may be omitted if tests A and B are carried out.

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

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with a suitable silica gel containing a fluorescent
indicator with an optimal intensity at about 254 nm.

Mobile phase. Amixture of85 volumes ofether, 10 volumes of
toluene and 5 volumes of I-butanol saturated with water.

Solvent mixture. A mixture of 9 volumes of chloroform and
1 volume of methanol.

Test solution. Dissolve 25 mg of the substance under
examination in 10 ml ofthe solvent mixture.

Reference solution (a). A 0.25 per cent w/v solution of
dexamethasone RS in the solvent mixture.

Reference solution (b). A solution containing 0.125 per cent
wTv"'each" 6':f''the''suo'sta'nc'e "'linaer"ex'a.miififtio'n"and
dexamethasone RS in the solvent mixture.

Reftrencesoluiioil (oJ bissolve1mg of dexamethasoniFRS
and 2 mg of methylprednisolone RS in sufficient of mobile
phase A to produce 100 ml.

Reference solution (b). Dilute 1 mlof the test solution to
100 ml with mobile phaseA.

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

octadecylsilane bonded to porous silica (5 !lID),
- column temperature. 45°,

mobile phase: A. 250 volumes of acetonitrile and
700volumes ,otwatermixed, ,allo.wed..to,e.quilibrate and
adjusted to 1000 volumes with water and mixed,

B. acetonitrile,
Reference solution (c). A solution containing 0.125 per cent - flow rate. 2 ml per minute,
w/v each of dexamethasone RS and betamethasone RS in the a linear gradient programme using the conditions'given
solvent mixture. below,

Apply to the plate 2 III of each solution. After development, - spectrophotometer set at 254 nm,
dry the plate in air, spray with ethanolic sulphuric acid - injection volume. 20 Ill·
(20 per ceiiiv/v),heai: at 120of()r 10:iriiriufes or l.lntilspots Time Mobile Mobile Comment
appear, allow to cool and examine in daylight and in l.l1traviolet phase A phase B
light at 365 nm. The principal spot in the chromatogram (inmin) (per cent v/v) (per cent v/v)

······ootamedWitlHheleSCs6IUtioifissiliillar in colour ih~day=lignt-;-·· ... ····O-''·''··W(r'' ..·----''''O..·--·--J:Socratlc··
fluorescence in ultraviolet light at 365 nm, in position and size

15 100--70 0--7100 begin
to that in the chromatogram obtained with reference solution
(a) and the chromatogram obtained with reference solution linear gradient
(b) shows only one spot. The test is not valid unless the 40 0 100 end chromatogram,
chromatogram obtained with reference solution (c) shows two return to 100 A
spots that are close to one another but separated. 41 100 0 begin equilibration

C;. Place 2 ml of a 0.01 per cent w/v solution!il ethanol in a .. ""i~~._......_
stoppered tube, add 10 ml ofphenylhydrazine-sulphuric acid 46 100 0 end equilibration,
solution, mix, place in a water-bath at 60° for 20 minutes and begin next
cool immediately. Absorbance of the resulting solution at the chromatogram

maximumatabout419nm, not less than 0.4 (2.4.7). Equilibrate the column for at least 30 minutes with mobile

D. To 2 ml of sulphuric acid add 2 mg and shake to dissolve; phase B and then with mobile phase A for 5 minutes. For
a faint reddish brown colour is produced within 5 minutes; subsequent operations use the conditions described from
Add 10 ml of water and mix; the colour is discharged. 40 to 46 minutes.
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Adjust the sensitivity of the system so that the height of the
principal peak in the chromatogram obtained with reference
solution (b) is at least 50 per cent of the full scale of the
recorder.

Inject reference solution (a). The retention times are;
methylprednisolone about 11.5 minutes, and dexamethasone
about 13 minutes. The test is not valid unless the resolution
between the pealcs corresponding to methylprednisolone and
dexamethasone is at least 2.8; if necessary, adjust the
concentration of acetonitrile in mobile phase A.

Inject mobile phase A as the blank, the test solution and
reference solution (b). Record the chromatogram of the test
solution for twice the retention time of the principal peak. In
the chromatogram obtained with the test solutiori, the area of
any peak other than the principal peak, is not greater than
0.5 times the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.5 per cent); the sum of
the areas of all the peaks other than the principal peak, is not
greater than the area of the principal peak in the chromatogram
obtained with reference solution (b) (1 per cent). Ignore any
peak due to the blanlc and any peak with an area less than
0.05 times the area of the principal peak in the chromatogram
obtained with reference solution (b).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Notmore than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105° at a pressure not exceeding
0;7 kPa for 3 hours.

Assay. Weigh accurately about 0.1 g and dissolve ill sufficient
ethanol to produce 100.0 ml and mix. Dilute 2.0 ml of this
solution to 100.0 ml with ethanol and mix well. Determine the
absorbance of the resulting solution (2.4.7) at the maximum at
about 238 nm. Calculate the content of C22H29FOs taking 394
as the specific absorbance at 238 nm.

Storage. Store protected from light.

Dexamethasone Tablets
Dexamethasone Tablets contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
dexamethasone, C22H29FOs.

Usual strength. 0.5 mg.

Identification

Shake a quantity of the powdered tablets containing 20 mg of
Dexamethasone with 50 ml ofchlorofomt for 30 minutes, filter
and evaporate the filtrate to dryness at 105° for 2 hours. The
residue complies with the following tests.

DEXAMETHASONE TABLETS

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

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with a suitable silica gel containing a fluorescent
indicator with an optimal intensity at about 254 nm.

Solvent mixture. A mixture of 9 volumes of chlorofonn and
1 volume of methanol.

Mobile phase. A mixture of85 volumes of ether, 10 volumes of
toluene and 5 volumes of l-butanol saturated with water.

Test solution. Dissolve 25 mg of the substance under
examination in 10 ml of the solvent mixture.

Reference solution (a). A 0.25 per cent w/v solution of
dexamethasone RS in the solvent mixture.

Reference solution (b). A solution containing 0.125 per cent
w/v each of the substance under examination and
dexamethasone RS in the solvent mixture.

Reference solution (c). A solution containing 0.125 per cent
w/v each of dexamethasone RS and betamethasone RS in the
solvent mixture..

Apply to the plate 2 J1l of each solution. After development,
dry the plate in air, spray with ethanolic sulphuric acid
(20 per cent v/v), heat at 120° for 10 minutes or until spots
appear, allow to cool and examine in daylight and in ultraviolet
light at 365 nm. The principal spot in the chromatogram
obtained with the test solution is similar in colour in day-light,
fluorescence in ultraviolet light at 365 nm, in position and
size to that in the chromatogram obtained with
reference solution (a) and the chromatogram obtained with
reference solution (b) shows only one spot. The test is not
valid unless the chromatogram obtained with reference
solution (c) shows two spots that are close to one another but
separated.

C. To 2 ml of sulphuric acid add 2 mg and shake to dissolve;
a faint reddish brown colour is produced within 5 minutes.
Add 10 ml of water and mix; the colour is discharged.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. To a weighed quantity of the tablets containing
2.5 mg ofDexamethasone add 10 ml of acetonitrile, mix with
the aid ofultrasound and filter through a 0.45 /ll11 filter. Dilute
4 ml of the filtrate to 10 ml with water.

1173



DEXAMETHASONE TABLETS

Reference solution (a). Dilute 1 m1 of the test solution to
100 m1 with mobile phaseA.

.... . Reference solution (b). Dissolve 2mgofdexamethasone RS
and 2 mg of methylprednisolone RS ill Iliobile phase A and
dilute to 100 m1 with the same solvent.

Chromatogniphic system

a stainless steel column 25 cm x 4.6 mID, packed with
octadecylsilane bonded to porous silica (5 fJIll) (such
as Hypersil ODS),

column temperature. 45°,

- mobile phase: A. 15 per cent v/v of acetonitrile,

B. acetonitrile,

flow rate. 2.5 m1 per minute,

a linear gradient programme using the conditions given
below,

spectrophotometer set at 254 nm,

injection volume. 20 Ill.

IP 2010

any peak with an area less than 0.05 times the area oithe
principal peak in the chromatogram obtained with reference
solution (a) (0.05 per cent)•

Uniformity of content. Comply with the test stated under
Tablets.

Test solution. Finely crush one tablet, add sufficient quantity
of a 0.002 per cent w/v solution of hydrocortisone in methanol
(50 per cent) to produce a solution containing 0;0025 per cent
w/v solution of Dexamethasone, shake for 10 minutes and
fIlter through a glass-fibre fIlter paper (such as Whatinan
GF/C).

8.eference solution. A solution containing 0.0025 per cent w/v
ofclex.cll1)ethaso1)e RS and 0.002peJ: centw/v of12ydroc9rtisone
(internal standard) in methanol (50 per cent).

Use chromatographic system as described under Assay.

Calculate the content of C22H29FOs in the tablet.

Time Mobile Mobile
phase A phase B

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

o 100 0

15 100--70 0--7100

40

41

46

o

100

100

100

o

o

Comment

isocratic

l:>egill .
linear gradient

end chromatogram,
return to 100 A

begin equilibration
with A

end equilibration,
begin next
chromatogram

Other tests. Comply with the tests stated under Tablets.

Assay-Determine by liquid chromatography (2.4.14),
protected from light.

Test solution (a). Weigh and powder 20 tablets. To a quantity
of the powder c()ntammg about 2.5 IIlg ()fDexamethasone add
20.0 m1 of methanol (50 per cent), shake for 20 minutes and
fIlter through a glass-fibre filter paper (such as Whatman
GF/C).

Test solution (b). Prepare in the same manner as test solution
(a) but use 20.0 ml of a 0.01 per cent w/v solution of
hydrocortisone in methanol (50 per cent) in 'place of
20.0 m1 of methanol (50 per cent).

Inject·reference· solution·(b);·When··the·chromatograms·are
recorded, the retention times are; methylprednisolone about
13 minutes, and dexamethasone about 16 minutes. The test is
not valid unless the resolution between the peaks
corresporiding to methylprednisolone and dexamethasone is
at least 2.8; ifnecessary, adjust the concentration of acetonitrile
in mobile phase A.

Inject mobile phase A, the test solution and reference solution
(a). In the chromatogram obtained with the test solution, the
area of any secondary peak is not greater than 0.5 times the
area of the principal peak in the chromatogram obtained with
reference solution (a) (0.5 per cent); the sum of the areas ofall
secondary peaks is not greater than the area of the principal
peak in the chromatogram obtained with reference solution
(a) (1.0 per cent). Ignore any peak due to mobile phase A and

Reference solution. A solution containing 0.0125 per cent w/v
. OfdeiiiiiiethiisoizeRS andO:OlpefcefitWIVofhydfocoftisiiiie

(internal standard) in methanol (50 per cent).

Chromatographic system

- a stainless steel column 20 cm x 5 mID, packed with
octadecylsilane bonded to porous silica (5 fJIll) (such as
(Spherisorb ODS 1),

- mobile phase: a mixture of 53 volumes of water and
47 volUInes of methanol,

flow rate. 1.4 m1 per minute,

- spectrophotometer set at 238 nm,
injection volume. 20 Ill.

Calculate the content of C22H29FOs in the tablets.

Storage. Store protected from light.
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Dexamethasone Sodium Phosphate

ONa
I

O-P=O
-OH aNa

-CH3

o
Mol. Wt. 516.4

Dexamethasone Sodium Phosphate is disodium 9a-fluoro
11~,17a-dihydroxy-16a-methyl-3,20-dioxo-l,4-pregnadien
21-yl phosphate.

Dexamethasone Sodium Phosphate contains notless than
97.0 per cent and not more than 103.0percentofCzzHzsFNazOsp,
calculated on the anhydrous, and ethanol-free or solvent-free
basis.

Category. Adrenocortical steroid (anti-inflammatory).

Dose. In the treatment ofadrenal insufficiency, by intramuscular
or slow intravenous injection or infusion, 0.5 to 10 mg. In
shock, by intravenous injection or infusion, 2 to 6 mg per kg
body weight, repeated ifnecessary after 2 to 6 hours. In cerebral
oedema, by intravenous injection, 10 mg initially, then 4 mg by
intramuscular injection every 6 hours as required for 2 to 10
days. (All doses are in terms of the equivalent amount of
dexamethasone phosphate).

Description. A white or slightly yellow, crystalline powder;
almost odourless; very hygroscopic. It shows polymorphism.

Identification

Test A may be omitted if tests B, C and D are carried out.
Tests B andD may be omitted ifTests A and C are carried out.

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

B. Dissolve 10 mg in 5 rnl of water and dilute to 100 rnl with
ethanol. To 2 rnl of the resulting solution in a glass-stoppered
tube add 10 rnl of phenylhydrazine- sulphuric acid solution,
mix, heat in a water-bath at 60° for 20 minutes and cool
immediately. Absorbance of the resulting solution at the
maximum at about 419 urn, not less than 0.20 (2.4.7).

C. In the test for Related substances, the principal peak in the
chromatogram obtained with reference solution (b)
corresponds to the peak in the chromatogram obtained with
reference solution (c).

D. Heat gently 40 mg with 2 rnl of sulphuric acid until white
fumes are evolved, add nitric acid dropwise until oxidation is

DEXAMETHASONESOD~PHOSPHATE

complete and cool. Add 2 rnl of water, heat until white fumes
are evolved again, cool, add 10 rnl of water and neutralise to
litmus paper with 5 M ammonia. The solution gives reaction
A of sodium salts and reaction B of phosphates (2.3.1).

Tests

pH (2.4.24). 7.5 to 9.5, determined in a 1.0per cent w/v solution.

Specific optical rotation (2.4.22). +75.0° to +83.0°, determined
in a 1.0 per cent w/v solution.

Inorganic phosphates. Not more than 0.5 per cent, calculated
as P04, determined by the following method. Weigh accurately
about 25 mg, dissolve in 10 rnl of water, add 4 rnl of dilute
sulphuric acid, 1 rnl of ammonium molybdate solution and
2 rnl of methylaminophenol with sulphite solution and allow
to stand for 15 minutes. Add sufficient water to produce
25.0 rnl, allow to stand for further 15 minutes and measure the
absorbance of the resulting solution at the maximum at about
730 urn (2.4.7). Calculate the content of phosphate from a
calibration curve prepared by treating suitable aliquois of a
0.00143 per cent w/v solution of potassium dihydrogen
phosphate in a similar manner.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 25 mg of the substance under
examination in the mobile phase and dilute to 10 rnl with the
mobile phase.

Reference solution (a). Dissolve 2 mg of dexamethasone
sodium phosphate RS and 2 mg of betamethasone sodium
phosphate RS in the mobile phase and dilute to 100 rnl with
the mobile phase.

Reference solution (b). Dilute 1 rnl of the test solution to
100 rnl with the mobile phase.

Reference solution (c). A 0.0025 per cent w/v solution of
dexamethasone sodium phosphate RS in the mobile phase.

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

octadecylsilane bonded to porous silica (5 /lID),
mobile phase: a mixture of 1.360 g of potassium
dihydrogen phosphate and 0.60 g of hexylamine allowed
to stand for 10 minutes and then dissolved in 182.5 rnl of
water and 67.5 rnl of acetonitrile,

- flow rate. 1 rnl per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 f.ll.

Equilibrate the column with the mobile phase for about
45 minutes.

Adjust the sensitivity of the system so that the height of the
principal peak in the chromatogram obtained with reference
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Tests

pH (2.4.24). 7.0 to 8.5.

Dexamethasone Injection

solution (b) is. at least 50 per cent of the full scale of·the Assay. Weigh accurately about O.lg and dissolvein sufficient
recorder. water to produce 100.0 ml. Dilute 5.0 ml of this solution to

...... ~....... ..I.l1j~.c:U:~f~~.!1~~e.~<:>!l:I.tiQ.I!.(~.I1~.!h~.!:.~!~I!!!~11.ii.mes a!.~ 250.0 ml with water and measure the absorbance ofthe resulting
oetameiliaSoneSomlifff pnospnate';'a:bolit'12:5 minutes"and ····solutiorratthemaximum·atabout240nm(2:4;'7);ealculatethe.·............-
dexamethasone sodium phosphate about 14 minutes. The test content of C22H2gFNa20 gP, taking 297 as the specific
is not valid unless the resolution between the peaks absorbance at 240 nID.

corresponding to betamethasone sodium phosphate and Storage. Store protected from light.
dexamethasone sodium phosphate is at least 2.2. Ifnecessary,
adjust the concentration of acetonitrile or increase the
concentration of water in the mobile phase.

Inject the test solution and reference solution (b). Continue Dexamethasone Sodium Phosphate Injection
the chromatography for twice the retention time of the principal
peak. In the chromatogram obtained with the test solution: Dexamethasone Injection is a sterile solution of
the area of any peak other than the principal peak, is not Dexamethasone Sodium Phosphate in Water for Injections.

greater than half the· area· 0f the principal peak in the Dexamethasone Injection contains not less than 95.0 per cent
chromatogram obtained with reference solution (b) (0.5 per and not more than 105.0 per cent of the stated amount of
cent); the sum of the areas of all such peaks is not greater than dexamethasone phosphate, C22H30FOgP.
the area of the principal peak in the chromatogram obtained
with reference solution (b) (1 per cent). Ignore any peak with Usual strength. The equivalent of 4 mg of dexamethasone
an area less than 0.05 times that of the principal peak in the phosphate per ml. (4.4 mg of dexamethasone sodium
chromatogram obtained with reference solution (b). phosphate is approximately equivalent to 4 mg of

dexamethasone phosphate).
Ethanol. Not more than 8.0 per cent w/w, determined by gas
chromatography (2.4.13). Identification

Internal standard. A 1.0 per cent v/v solution of I -propanol. Determine by thin-layer chromatography (2.4.17), coating the

1'~~t§gluti()n.(li). A lQ.O p~r cellt",,/vs()lll!i()nofthesubstance with silica gel G.
under examination in water. . ... '.. ~ Mobile phase. A mixture of 50 volumes of chloroform,

Test solution (b). A solution containing 10.0 per cent w/v of 50 volumes of acetone and 1 volume of water.

the substance under examination and 1.0 per cent v/v of the Test solution. Dilute a quantity of the injection containing
internal standard. about 5 mg of dexamethasone phosphate with 25 ml of water

Reference solution. A solution containing 1.0 per cent v/v of and extract with two quantities, each of 25 ml, of
i-propanol and 1.0 per cent v/v of ethanol. Adjust the content dichloromethane. Discard the dichloromethane each time and
of ethanol to produce a peak of similar height to the transfer the aqueous layer to a 50-ml volumetric flask, dilute to
corresponding peak in the chromatogram obtained with test volume with water and mix. Pipette 5 ml into a 50-ml glass
solution (a). stoppered tube and incubate at 37° for 45 minutes with 5 ml of

alkaline phosphatase solution. Extract with 25 ml of
. ········Chromatographic.system--.- _.__ ....~.~.~. ';1' lil Ii 15 =1 f b: d' h1 th'.ule . oromer ane~ evaporate' tiiL-0 -t 'e- 1<: . oromearre-'"

- a glass column 1 mx 3.2 mm, packed with porous polymer extract to dryness and dissolve the residue in 1 ml of
beads (150 to 180 /lID), dichloromethane.

- temperature:
1 1500 Reference solution. Dissolve 3 mg of dexamethasone RS incoumn. ,

inlet port. 2500, sufficient dichloromethane to produce 10 ml.

detector. 280°, Apply to the plate 5 III of each solution. After development,
- flow rate. 30 ml per minute of the carrier gas. dry the plate in air until the odour of solvent is no longer

Inject 2 III of each solution. detectable,spraywith a 50 percent w/v solution of sulphuric
acid, heat at 105° until brown and black spots appear. The

Calculate the percentage w/w of ethanol assuming the weight principal spot in the chromatogram obtained with the test
permlat25° to be 0.787 g. solution corresponds to that in the chromatogram obtained

Total ethanol and water. Determine the contentofwater (2.3.43), with the reference solution.
using 0.2 g. Not more than 16.0 per cent w/w, calculated from
the sum of the percentage of ethanol determined by the method
described above and the· percentage of water;
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Free dexamethasone. Determine by liquid chromatography
(2.4.14).

Test solution. Dilute a volume of the injection with the mobile
phase to produce a solution containing the equivalent of
0.25 per cent w/v of dexamethasone phosphate.

Reference solution (a). A 0.00125 per cent w/v solution of
dexamethasone RS in the mobile phase.

Reference solution (b). A solution containing 0.25 per cent
w/v of dexamethasone phosphate RS, 0.01 per cent w/v of
propyl hydroxybenzoate and 0.001 per cent w/v of
dexamethasone RS in the mobile phase.

Reference solution (c). A solution containing 0.01 per cent
w/v of propyl hydroxybenzoate in the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 mill, packed with
octadecylsilane bonded to porous silica (51llll) (such as
Hypersil ODS),
mobile phase: a mixture of 1.360 g of potassium
dihydrogen phosphate and 0.60 g ofhexylamine allowed
to stand for 10 minutes and then dissolved in 182.5 ml of
water and 67.5 ml of acetonitrile, mixed and fIltered,

- flow rate. 1ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 f.ll..

Equilibrate the column with the mobile phase for about
45 minutes.

Adjust the sensitivity of the system so that the height of the
principal peak in the chromatogram obtained with reference
solution (b) is at least 50 per cent of the full scale of the
recorder.

Inject reference solution (b). The test is not valid unless the
peak corresponding to dexamethasone is completely separated
from the peaks due to dexamethasone phosphate and propyl
hydroxybenzoate. If necessary, adjust the concentration of
acetonitrile or increase the concentration ofwater in the mobile
phase.

Inject the test solution and reference solution (a). Continue
the chromatography for twice the retention time ofthe principal
peak. In the chromatogram obtained with the test solution the
area of the peak corresponding to dexamethasone is not greater
than that of the principal peak in the chromatogram obtained
with reference solution (a) (0.5 per cent).

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute an accurately measured volume of the
injection containing about 8 mg of dexamethasone phosphate
to 100.0 ml with the mobile phase and mix.

DEXCHLORPHENIRAMINE MALEATE

Reference solution (a). A 0.008 per cent w/v solution of
dexamethasone phosphate RS in the mobile phase.

Reference solution (b). A solution containing 0.002 per cent
w/v each ofdexamethasone phosphate RS and betamethasone
sodium phosphate RS in the mobile phase.

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

octadecylsilane bonded to porous silica (51llll) (such as
Hypersil ODS),
mobile phase: a mixture of 1.360 g of potassium
dihydrogen phosphate and 0.6 g of hexylamine allowed
to stand for 10 minutes and then dissolved in 182.5 ml of
water and 67.5 ml of acetonitrile, mixed and fIltered,
flow rate. 1ml per minute,

- spectrophotometer set at 254 nm,
- injection volume. 20 f.ll..

Inject reference solution (b). The test is not valid unless the
resolution between the peaks corresponding to betamethasone
sodium phosphate and dexamethasone phosphate is at least
2.2. If necessary, adjust the concentration of acetonitrile or
increase the concentration of water in the mobile phase.

Inject alternately the test solution and reference solution (a).

Calculate the content of C22H30FOgP in the injection.

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

Labelling. The label states the strength in terms of the
equivalent amount of dexamethasone phosphate in a suitable
dose-volume.

Dexchlorpheniramine Maleate

(GOOH
~.

, GOGH

CI6HI9C1N2,C4fI404 Mol. Wt.390.9

Dexchlorphenirarnine Maleate is (3S)-3-(4-chlorophenyl)-
N,N-dimethyl-3-(pyridin-2-yl)propan-l-arnine maleate.

Dexchlorphenirarnine Maleate contains not less than 98.0 per
cent and not more than 100.5 per cent of CI6HI9C1N2,C4~04,
calculated on the dried basis.

Category. Antihistarninic.

Description. A white or almost white, crystalline powder.
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Identification

Test A may be omitted iftests B, Cand D are carried out. Tests
... BanciL> may ~e.0m.itteciiftestsAandc;arecarriedout.

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

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of 3 volumes of water, 7 volumes of
anhydrous formic acid, 20 volumes of methanol and 70
volumes of di-isopropylether.

Test solution. Dissolve 0.1 gof the substance under
examination in methanol and dilute to 5.0 rnl with the same
solvent.

Reference solution. Dissolve 56 mg ofmaleic acid in methanol
and dilute to 10 rnl with the same solvent.

Apply to the plate 5 ~ of each solution. Allow the mobile
phase to rise 12 em. Dry the plate in airand examine in ultraviolet
light at·254 nm.· The principal spot. in .the chromatogram
obtained with the test solution corresponds to the spot in the
chromatogram obtained with the reference solution.

C. To 0.15 gina porcelain crucible, add 0.5 gofanhydrous
sodium carbonate. Heat over an open flame for 10 minutes,
allow to cool, take up the residue with 10 rnl of dilute nitric
acid and f:tlter. To 1 rnl of the f:tltrate add 1 rnl of water; the
resulting solution gives the reactions of cWorides (2.3.1).

D. Melting range (2.4.21).110° to 115°.

Tests

Appearance ofsolution. Al0.0 per cent w/v solution in water
.. (~()ll1!i()IlJ\) isclt':aJ:(~'~)aJ:1~ n()tIIl()~t':intell~t':ly coloure~

than reference solution BYS6 (2.4.1).

pH (2.4.24).4.5 to 5.5, determined in a 1per cent w/v solution
in water.

Specific optical rotation (2.4.22). +22° to +23°, determined in
solution A.

Related substances. Determine by gas chromatography
(2.4.13);····

Test solution. Dissolve 10 mg of the substance under
examination in 1.0 rnl of dichloromethane.

Reference solution. Dissolve 5 mg of brompheniramine
maleate RS in 0.5 rnl of dichloromethane and add 0.5 rnl of the
test solutioQ.. Dilute 0.5 rnl of this solution to 50.0 nilwith
dichloromethane.

IP 2010

Chromatographic system
a stainless steel column 2.3 m x 2 mm, packed with acid
and base- washed silanised diatomaceous earth for

.. ·····gaschromatography(135~:l75=Iffi1)jmpregiiated=with·_~
3 per cent w/w of a mixture of 50 per cent of
poly(dimethyl)siloxane and 50 per cent of·
poly(diphenyl)siloxane,
temperature:
column. 205°,
inlet port and detector 250°,
a flame ionisation detector,
flow rate. 20 rnl per minute, using nitrogen as carrier gas.

Inject 1~ of the reference solution. The test is not valid unless
the resolution between the peaks due to dexcWorpheniramine
and brompheniramine is not less than 1.0.

Inject l~ ofthe reference solution and the test solution. Run
the chromatogram 2.5 times the retention time of the principal
peak. In the chromatogram obtained with the test solution,
the area of any secondary peak is not more than 0.8 times the
area of the peak in the chromatogram obtained with the
reference solution (0.4 per cent) and the sum of areas of all the
secondary peaks is not more than twice the area of the peak in
the chromatogram obtained with the reference solution
(1.0percent).

~Il3:Ilti0J.!lericllurity~ petennille bY!i91lid c~oIl1~t()~~Jl~Y
(2.4.14).

Test solution. Dissolve 10 mg of the substance under
examination in 3 rnl of water. Add a few drops of ammonia
until an alkaline reaction is produced. Shake with 5 rnl of
dichloromethane. Separate the layers. Evaporate the lower,
dichloromethane layer to an oily residue on a water-bath.
Dissolve the oily residue in 2-propanol and dilute to 10.0 rnl
with the same solvent.

Reference solution (a). Dissolve 10 mg of
dexchlorpheniramine maleateRSin3.rnlofwater..Addafew
drops of ammonia until an alkaline reaction is produced.
Shake with 5 rnl of dichloromethane. Separate the layers.
Evaporate the lower, dichloromethane layer to an oily residue
on a water-bath. Dissolve the oily residue in 2-propanol and
dilute to 10.0 rnl with the same solvent.

Reference solution (b). Dissolve 10 mg of chlorpheniramine
maleate RS in 3 rnl of water. Add a few drops ofammonia until
an alkaline reaction is produced. Shake with 5 fil of
dichloromethane. Separate the layers. Evaporate the lower,
dicWoromethane layer to an oily residue on a water-bath.
Dissolve the oily residue in 2-propanol and dilute to 10.0 rnl
with the same solvent.

Reference solution (c). Dilute 1.0 rnl of the test solution to
50 rnl with 2-propanol.
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Chromatographic system

- a stainless steel column 25 cm x 4.6 rom, packed with
amylose derivative of silica,

column temperature. 40°,

mobile phase: a mixture of0.3 volumes ofdiethylamine,
2.0 volumes of 2-propanol and 98 volumes of hexane,

flow rate. 1ml per minute,

spectrophotometer set at 254 nm,

injection volume. 10 ~.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to (R) -enantiomer and (S)
enantiomer is not less than 1.5.

Inject reference solution (c) and the test solution. In the
chromatogram obtained with the test solution, the area of the
peak corresponding to the (R)-enantiomer is not more than
the area of the principal peak in the chromatogram obtained
with reference solution (c) (2.0 per cent); the area of any other
secondary peak is not more than 0.25 times the area of the
principal peak in the chromatogram obtained with reference
solution (c) (0.5 per cent).

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

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in vacuum oven at 65° for 4 hours.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Assay.Weigh accurately about 0.15 g and dissolve in 25 ml of
anhydrous acetic acid. Titrate with 0.1 M perchloric acid,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.01954 g of

CzoH23ClNz0 4'

Storage. Store protected from light.

Dexchlorpheniramine Oral Solution
DexcWorpheniramine Maleate Oral Solution

Dexchlorpheniramine Oral Solution is a sterile material
consisting ofDexchlorphenirarnine with buffering agents and
other excipients. It contains a suitable flavouring agent. It is
filled in a sealed container.

The oral solution is constituted by dispersing the contents of
the sealed container in the specific volume ofwaterjust before
use.

Dexchlorphenirarnine Oral Solution contains not less than 90.0
per cent and not more than 110.0 per cent of the stated amount
ofdexchlorphenirarnine, C16H19ClNZ,CJ!104'

DEXCHLORPHENIRAMINE ORAL SOLUTION

Usual strength. 2 mg per 5 ml.

Storage. Store the constituted solution in a refrigerator (2° to
8°). Discard any unused portion after 30 days of reconstitution.

The contents of the sealed container comply with the test
requirements stated under Oral Liquids and with the
following requirements.

Identification

A. In the Assay, the spectrum obtained in the test solution
corresponds to the spectra obtained with the reference
solution.

B. Evaporate the remaining extract from the Assay on a steam
bath to a small volume, then transfer it to a smaller, more
suitable vessel, and evaporate just to the point where hexane
vapors are no longer perceptible. Transfer the oily residue,
with the aid offour 3 ml portions of dimethylformamide, to a
suitable glass-stoppered graduated cylinder, dilute with
dimethylfonnamide to 15.0 mI, and mix, the optical rotation
(2.4.22) of the solution is between +0.06° and +0.11°.

Tests

Other tests. Complies with the tests stated under Oral Liquids.

Assay. Weigh accurately a measured volume of oral solution, .
containing about 40 mg of Dexchlorphenirarnine Maleate, in
250 ml ofwater, adjust to pH 11.0 with 1 M sodium hydroxide,
cool. Extract with five 70 ml portions of hexane, combine the
hexane extracts in a 500 ml separator, and wash the hexane
with two 10 ml portions ofsodium hydroxide (1 in 250). Extract
the combined alkaline washings with two 20 ml portions of
hexane, and add these extracts to the bulk of the alkali-washed
hexane. Filter the hexane through a pledged of cotton that
previously has been saturated with hexane into a 500 ml
volumetric flask, rinse the separator with portions of solvent
hexane, pass the rinsing through the fllter to add to volume,
and mix. Transfer 50.0 ml of this solution to a separator. Extract
the hexane with two 40 ml portions of dilute hydrochloric
acid(l in 120), combine the acid extracts in a 100 ml volumetric
flask, add dilute hydrochloric acid (l in 120) to volume, and
mix. Filter the solution into a glass-stoppered conical flask,
discarding the first few ml of the flltrate. The concentration of
dexchlorpheniramine maleate RS is about 40 flg per mI.
Measure the absorbance of the resulting solution at the
maximum at about 264 nm (2.4.7). Calculate the content of
C16H19ClNz,C4~04fromthe absorbance obtained by repeating
the operation with dexchlorpheniramine maleate RS
equivalent to 40 mg of dexchlorphenirarnine prepared in the
same manner.

Determine the weight per ml (2.4.29) of the oral solution and
calculate the content ofCI6H19ClNz,CJ!104, weight in volume.

Storage. Store protected from light and moisture, at a
temperature not exceeding 30°.
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Inject the reference solution. The test is not valid unless the
resolution between the peaks due to dexchlorphenirarnine and
dex.hr()mpl1enifaniine is not less than 1.9 and the relative
standard deviation for replicate injections is not more than 2
per cent. The relative retention time with reference to
dexbromphenirarnine for dexchlorphenirarnineis about 0.7.

Inject the reference solution and the test solution.

Calculate the content of C16H19CIN2,C4t404in the tal:>iet.

D. Not less than 75 per cent of the stated amount of
Cl~19CIN2,C4t404'

Uniformity of content. Comply with the test stated under
Tablets.

Determine by gas chromatography (2.4.13).

Tests

Internal standard solution. Dissolve 9 mg of the
dexbrompheniramine maleate RS in100mlofwater.

Dissolution (2.5.2).

ApparatlisNo. 1,
Medium. 500 ml ofwater,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

A. Shake a quantity of powdered tablets containing about
50 mg ofDexchlorphenirarnine Maleate with 25 ml of 0.01 M
hydrochloric acid for 10 minutes. Transfer the liquid to a
separator, if necessary filtering it and washing the filter and
the residue with several small portions of water. In a second
separator dissolve .50mg ofdexchlorphenzramine maleate
RS in 25 ml of 0.01 M hydrochloric acid. Treat each solution
as follows. Add 2 ml of 1 M sodium hydroxide and 4 ml of
carbon disulphide, and shake for 2 minutes. Centrifuge if
necessary to clarify thy lower phase, and filter it through a dry
filter, collecting the filtrate in a small flask provided with a
glass stopper. On the residue, determine by infrared absorption
spectrophotometry (2.4.6). Compare the spectrum with that
obtained with dexchlorpheniramine maleate RS or with the
reference spectrum of dexchlorphenirarnine maleate.

B. Shake a quantity of finely powdered tablets containing
about150mg'ofDexchlorphenirarnine Maleatewith'100 mlof
1 M acetic acid for 10 minutes, filter through a sintered-glass
funnel into a suitable vessel,adjustthefiltratewith1O.per
centw/v sodium hydroxide solution to a pH of 11, and extract
the solution with six 100-ml portions of hexane, filtering each
hexane extract using suitable means to effect separation of
the hexane layer from the aqueous layer. Concentrate the
combined extracts on a steam bath to a small volume, transfer
to a smaller, more suitable vessel, and evaporate just to the
point where hexane vapours are no longer perceptible. Transfer To 1 tablet, add 10 ml of water and shake, adjust to pH 11.0
the oily residue, with the aid of four 3 ml portions of with 10 per cent w/v solution of sodium hydroxide, Extract

......."aimethylfOhriamiae~toa-suita6Ieglass-stoppered-grad uatecr-·the-mixture·withtw07:5inlportions··0f-hexane;· andcombine
cylinder, dilute with dimethylformamide to 15.0 ml, mix, and the extracts in a separator. Extract the hexane with three 5.0 ml
centrifuge if necessary: the optical rotation of the solution is pOltions ofdilute hydrochloric acid (l in 120), combining the
between +0.24° and +0.35°. acid extracts in a 25 ml volumetric flask. Add dilute hydrochloric

acid (1 in 120) to volume, and mix. Measure the absorbance of
the resulting solution at the maximum at about 264 nm (2.4.7).
Calculate the content of C16H19CIN2,C4H404 from the
absorbance obtained by repeating the operation with
dexchlorpheniramine maleate RS'equivalent-t040 mg' of
dexchlorphenirarnine prepared in the same manner.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 8.0 mg of
Dexchlorphenirarnine in 50 ml of water, adjusted to pH 11.0
with sodium hydroxide (1 in 10). Extract the mixture with two

Dexchlorpheniramine Tablets Test solution. Dilute 15.0 ml ofthe dissolution medium to 50 ml
with water, add 1.0 ml of internal standard solution and mix.

Dexchlorpheniramine Maleate Tablets Adjust to pH 11.0 with 50 per cent w/v solution of sodium

.-.--.----- Dexchioq;heliliamineTabiets=contlrln=noTlesstbail:-§lHfpef"hydroxide;-add.3;0··ml·ofhexanl:!.ll.l1.d:.s.Qm.Ql!~JQ.r=2=@nl.ltesi~---_ ...
cent and not more than 110.0 percent of the stated amount of centrifuge, and use the clear supernatant hexane layer.

dexchlorphenirarninemaleate, C16H19CIN2,C4t404' Reference solution. A 0.00125 per cent w/v solution of

Usual strength. 2 mg. dexchlorpheniramine maleate RS in water. Dilute 5.0 ml of
this solution to 10.0 ml with water, add 1.0 ml of internal

Identification standard solution and mix. Adjust to pH 11.0 with 50 per cent
w/v solution of sodium hydroxide, add 3.0 ml of hexane and
sonicate for 3 minutes, centrifuge, and use the clear
supernatant hexane layer.

Chromatographic system
- a glass column 1.8 m x 2 mm, packed with 1.2 per cent

phase G16 and 0.5 per cent potassium hydroxide support
with SlAB,

- temperature:
column. 205°,
inlet port and detector at 250°,

- flow rate. 60 ml per minute using nitrogen as carrier gas.
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75 ml portions of hexane, and combine the extracts in a
separator. Extract the hexane with three 50 rnl portions ofdilute
hydrochloric acid (1 in 120), combining the acid extracts in a
200 rnl volumetric flask. Add dilute hydrochloric acid (l in
120) to volume, and mix. Measure the absorbance of the
resulting solution at the maximum at about 264 nm (2.4.7).
Calculate the content of CI6HI9CIN2,C4H404 from the
absorbance obtained by repeating the operation with
dexchlorpheniramine maleate RS equivalent to 40 mg of
dexchlorpheniramine prepared in the same manner.

Storage. Store protected from moisture.

Dextran 40 Injection
Dextran 40 Intravenous Infusion

Dextran 40 Injection is a sterile solution, in Dextrose Injection
or in Sodium Chloride Injection, of dextrans of average
molecular weight of about 40,000, derived from the dextrans
produced by the fermentation of sucrose by means of a certain
strain of Leuconostoc mesenteroides. The dextrans are
polymers of dextrose in which the linkages between the
dextrose units are almost entirely of the a-I-76 type.

Dextran 40 Injection contains not less than 9.0 per cent and
not more than 11.0 per cent w/v of dextrans.

Category. Plasma substitute.

Description. An almost colourless, slightly viscous solution.

Tests

pH (2.4.24).3.5 to 6.5 for solutions in Dextrose Injection; 4.0 to
7.0 for solutions in Sodium Chloride Injection.

Molecular size. For solutions in Dextrose Injection, before
proceeding with tests A, Band C add 4 volumes of ethanol
(95 per cent), centrifuge and dissolve the residue in a volume
ofSodium Chloride Injection sufficient to restore the original
volume. .

A. Determine the viscosity (2.4.28) ratios by MethodA, using
size C U-tube viscometer at 37°, ofsolutions in saline solution
containing about 3.5, 2.5, 1.5 and 0.75 per cent w/v ofdextrans,
accurately determined. For eachsolution, plot (viscosity ratio
- 1.00)/concentration (in per cent w/v) against concentration
(in per cent w/v). The intercept on the viscosity axis of the
straight line joining the points represents the intrinsic
viscosity; the intrinsic viscosity is 0.16 to 0.20.

B. Place in each offive stoppered flasks 100 rnl of a solution in
saline solution containing 6 per cent w/v of dextrans and add
slowly, with continuous stirring, sufficient ethanol to produce
a faint cloudiness (about 45 rnl is usually required). Add 0.5,
1.0, 1.5,2.0 and 2.5 rnl ofethanol to the separate flasks, stopper
the flasks and immerse in a water-bath at about 35° with

DEXTRAN 40 INJECTION

occasional shaking until clear solutions are obtained. Transfer
the flasks to a water-bath maintained at 25.0° ± 0.1° and allow
to stand overnight or until two clear liquid phases are formed.
Reject the supernatant liquids, dissolve separately the syrupy
residues in sufficient saline solution to produce 25.0 rnl,
remove the ethanol by evaporation at a pressure of about
2 kPa, dilute to 25.0 rnl with water and determine the optical
rotation (2.4.22). From the optical rotations calculate the
amount of dextrans precipitated as described in the Assay.
Choose that fraction containing as nearly as possible but not
more than 10 per cent of the dextrans present in the injection
and determine its intrinsic viscosity by the method described
under test A; the intrinsic viscosity is not more than 0.27.

C. Place in each offour stoppered flasks 100 rnl ofa solution in
saline solution containing 6 per cent w/v of dextrans and add
slowly, with continuous stirring, 80, 90, 100 and 110 rnl
respectively ofethanol. Stopper the flasks, transfer to a water
bath maintained at 25.0° ± 0.1 0 and allow to stand overnight or
until two clear liquid phases are formed. Separate the
supernatant solution from the syrupy residues. Remove the
ethanol from each supernatant solution separately by
evaporation at a pressure of2 kPa, dialyse in cellophane tubing
against water to remove sodium chloride, adjust the volume
to 25.0 rnl with water, add sufficient sodium chloride to
produce solutions containing 0.9 per cent w/v and determine
the optical rotation (2.4.22). From the optical rotati.ons,
calculate the amounts of dextrans present as described in the
Assay. Choose that fraction containing as nearly as possible
but not more than 10 per cent of the dextrans present in the
injection and determine the intrinsic viscosity by the method
in test A above; the intrinsic viscosity is not less than 0.08.

Content of dextrose. For solutions in Dextrose Injection,
4.5 to 5.5 per cent w/v, determined by the following method.
Dilute 15.0 rnl to 50.0 rnl with water. To 5.0 rnl in a stoppered
flask add 25 rnl of a buffer solution containing 14.3 per cent
w/v of sodium carbonate and 4.0 per cent w/v of potassium
iodide and 25.0 rnl of 0.05 M iodine. Stopper the flask and
allow to stand for exactly 30 minutes at 20°, add 30 rnl ofdilute
hydrochloric acid and titrate immediately with 0.1 M sodium
thiosulphate. Repeat the operation beginning at the words
"add 25 rnl of a buffer solution..... but using 5 rnl of water in
place of 5 rnl of the preparation under examination. The
difference between the titrations represents the amount of
iodine required to oxidise the dextrose.

1 rnl of0.05 M iodine is equivalent to a 0.00901 g ofdextrose.

Acetone. To 10 rnl add sufficient ammonium sulphate to give
a saturated solution, add 1 rnl ofsodium nitroprusside solution
and 5 rnl of strong ammonia solution, and allow to stand for
10 minutes. Any purple colour produced is not more intense
than that produced by treating in the same manner 10 rnl of a
0.02 per cent v/v solution of acetone.
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Tests

Dextran 70 Intravenous.Infusion

Dextran 70 Injection

Dextran 70 Injection is a sterile solution, in Dextrose Injection
or in Sodium Chloride Injection, of dextrans of average
molecular weight about 70,000, derived from the dextrans
produced by the fennentation of sucrose by means of a certain
strain of Leuconostoc mesenteroides. The dextrans are
polymers of dextrose in which the linkages between the
dextrose units are almost entirely of the a-I~6 type.

Dextran 70 Injection contains not less than 5.5 per cent and
not more than 6.5 per cent wlv of.dextrans...

Category. Plasma substitute.

Description. An almost colourless, slightly viscous solution.

Ethanol. Distill00 ml, collect the [lIst 45 ml of distillate and the observed angular rotation and D the content of dextrose
dilute to 50 ml with water. Mix 10 ml of 0.0167 M potassium per cent wlv, detennined in the test for Content of dextrose.
dichromate and 10 ml of sulphuric acid in a stoppered boiling FIt· . S d· ChI ·d 1 . t· M th.. . .. or so u IOns zn 0 lum on e nJec IOn - easure e

.. tulJe'-1.lIl1nediatelY~a.dd~5~Ill1~of-tl:lC~~dlstillate'lIJ.lJC,.stopper·the~~optical~rotation-(2~4~22), ano---multipI5ctlre-villue-obtaim:-d-by·--------
tube, and allow to stand for 5 minutes. Transfer to a 500-ml 05076 .
flask, dilute to about 300 ml with carbon dioxide-free water, . .
add 2 g of potassium iodide and 1 ml of a 10 per cent wlv Storage. Store at a temperature not exceeding 30°. The injection
solution of potassium thiocyanate, allow to stand for should not be exposed to undue fluctuations of temperature.

5 minutes and titrate the liberated iodine with 0.1 M sodium Labelling. The label states (1) the strength as the percentage
thiosulphate using starch solution, added towards the end wlv of dextrans; (2) the name of the solvent; (3) the strain of
of the titration, as indicator. Repeat the determination Leuconostoc mesenteroides used; (4) that the injection should
beginning at the words "Mix 10 ml of 0.0167 M potassium not be used if it is cloudy or if a deposit is present.
dichromate .." but using 5 ml of water in place of 5 ml of the
distillate. The difference between the titrations is not more
than 4.2 ml.

Heavy metals (2.3.13). To 4.0 ml add 5 ml ofdilute acetic acid
and sufficient water to produce 25.0 ml. The resulting solution
complies with the limit test for heavy metals, Method A
(5 ppm).

Nitrogen (2.3.30). Detennine by Method B, using 50 mI. For
solutions in Dextrose Injection, use 30 ml of nitrogen-free
sulphuric acid. For solutions in Sodium Chloride Injection
use 20 ml of nitrogen-free sulphuric acid.

Not more than 0.35 ml of 0.05 M sulphuric acid is required.

Sulphated ash. Titrate 25 ml with 0.1 M silver nitrate using
po'tassTiiJii c!iromatesOliitTi:HtasiiH:licafOf: Deductthe
theoretical value of the sulphated ash due· to the sodium
chloride present. ...

I ml of 0.1 M silver nitrate is equivalent to 0.007102 g of
sulphated ash (0.05 per cent w/v).

Foreign protein. Inject 0.5 ml on three occasions at intervals pH (2.4.24).3.5 to 6.5 for solutions in Dextrose Injection; 5.0 to
of 2 days into the peritoneal cavity of each of six healthy 7.0 for solutions in Sodium Chloride Injection.
gUinea~pigs wdghingnot less than 250 g, whidi have not Molecular size. For solutions in Dextrose Injection, before
previously been treated with any material that will interfere

proceeding with tests A, Band C, add 4 volumes of ethanol
with the test. Inject 0.2 ml intravenously into each of the three .. (95peJ:cent),centrifugeanddissoIYethe.residuein.sufficient

. gumea-PlgsT4days alter the (JIst intra-periIoneafinjecuon;
Sodium Chloride Injection to restore the original volume.

and into each of the other three guinea-pigs 21 days after the
[lIst intra-peritoneal injection. Observe the guinea-pigs for A. Detennine the viscosity (2.4.28) ratios by MethodA, using
30 minutes after each intravenous injection and again 24 hours asize C U-tube viscometer at 37°, ofsolutions in saline solution
later; the animals exhibit no signs of anaphylaxis such as containingabout3.5,2.5,1.5andO.75percentw/vofdextrans,
coughing, bristling of hair or respiratory distress. accurately detennined. For each solution, plot (vjscosity ratio

-1.00)lconcentration (in percentage w/v) against concentration
Bacterial endotoxins (2.2.3). Not more than 1.25 Endotoxin (in per cent w/v). The intercept on the viscosity ratio axis of a

Units per ml. straight line through the points represents the intrinsic
Other tests. Complies with the tests stated under Parenteral viscosity. The intrinsic viscosity is 0.22 to 0.27.

Preparations (Infusions). B. Place 100 ml in each offive stoppered flasks and adjust the

Assay. For solutions in Dextrose Injection - Add a drop of temperature to 25.0 ± 0.1°. Maintaining this temperature, add
dilute ammonia solution to the required volume and detennine slowly with continuous stirring sufficient ethanol to produce
the optical rotation (2.4.22). Calculate the content ofdextrans a faint cloudiness. (about 45 ml). To the separate flasks add
from the following expression 0.5076(a - 0.528D), where a is 0.5, 1.0, 1.5,2.0 and 2.5 ml of ethanol, stopper the flasks and
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immerse in a water-bath at about 35°, shaking occasionally,
until clear solutions are obtained. Transfer the flasks to a
water-bath maintained at 25.0° ± 0.1 ° and allow to stand
overnight or until two clear liquid phases are formed. Discard
the supernatant liquids, dissolve separately the syrupy
residues in sufficient saline solution to produce 25.0 ml, remove
the ethanol by evaporation at a pressure of 2 kPa, dilute to
25.0 ml with water and determine the optical rotation (2.4.22).
From the optical rotations, calculate the amounts of dextrans
precipitated as desctibed in the Assay. Choose that fraction
containing as nearly as possible but not more than 10 per cent
of the dextrans present in the injection and determine its
inttinsic viscosity by the method desctibed under test A using
a U-tube viscometer (size A). The inttinsic viscosity is not
more than 0.36.

C. Place in each offour stoppered flasks 100 ml ofa solution in
saline solution containing 6 per cent w/v of dextrans and add
slowly, with continuous stirring, 80, 90, 100 and 110 rnl
respectively of ethanol. Stopper the flasks, transfer to a water
bath maintained at 25.0° ± 0.1 ° and allow to stand overnight or
until two clear liquid phases are formed. Separate the
supernatant solutions from the syrupy residues. Remove the
ethanol from each supernatant solution separately by
evaporation at a pressure of 2 kPa, dialyse in cellophane tubing
against water to remove sodium cWoride, adjust the volume
to 25.0 rnl with water, add sufficient sodium chloride to
produce solutions containing 0.9 per cent w/v of sodium
cWoride and determine the optical rotation (2.4.22). From the
optical rotations, calculate the amounts of dextrans present
as desctibed in the Assay. Choose that fraction containing as
nearly as possible but not more than 10 per cent of the dextrans
present in the injection and determine the inttinsic viscosity
by the method in test A. The inttinsic viscosity is not less
thanO.l3.

Content of dextrose (if present). For solutions in Dextrose
Injection, between 4.5 and 5.5 per cent wlv, determined by the
following method. Dilute 15.0 ml to 50.0 rnl with water. To
5.0 rnl in a stoppered flask, add 25 ml of a buffer solution

.containing 14.3 per cent w/v of sodium carbonate and 4.0 per
cent w/v of potassium iodide, and 25.0 ml of 0.05 M iodine.
Stopper the flask, allow to stand for exactly 30 rninutes at 20°,

. add 35 rnl of dilute hydrochloric acid and titrate immediately
with 0.1 M sodium thiosulphate. Repeat the operation using
5 rnl of water and beginning at the words 'add 25 rnl ofa buffer
solution ' .The difference between the titrations represents
the amount of iodine required to oxidise the dextrose.

1 ml of 0.05 M iodine is equivalent to 0.00901 g ofC6H 1z0 6•

Acetone. To 10 rnl add sufficient ammonium sulphate to give
a saturated solution, add 1 rnl of sodium nitroprusside solution
and 5 rnl of strong ammonia solution, and allow to stand for
10 minutes. Any purple colour produced is not more intense

DEXTRAN 70 INJECTION

than that produced by treating in the same manner 10 rnl of a
0.02 per cent v/v solution ·of acetone in the same solvent.

Content ofsodium cWoride (ifpresent). For solutions in Sodium
Chloride Injection, 0.81 to 0.99 per cent w/v, determined by the
following method. Titrate an accurately measured volume
containing 0.1 g of sodium cWoride with 0.1 M silver nitrate
using potassium chromate solution as indicator.

1 ml of0.1 M silvernitrate is equivalent to 0.005844 g ofNaCl.

S.Hydroxymethylfurfural and related substances (ifdextrose
is present). Dilute a volume containing 1.0 g of Dextrose to
500.0 ml with water and measure the absorbance of the resulting
solution at the maximum at about 284 nm; absorbance at about
284 urn, not more than 0.25 (2.4.7).

Ethanol. Distill00 ml, collect the fIrst 45 ml ofthe distillate and
dilute to 50 rnl with water. Mix 10 ml of 0.0167 M potassium
dichromate and 10 ml of sulphuric acid in a stoppered boiling
tube, immediately add 5.0 rnl of the distillate, mix, stopper the
tube, and allow to stand for 5 minutes. Transfer to a 500-ml
flask, dilute to about 300 ml with carbon dioxide-free water,
add 2 g of potassium iodide and 1 ml of 10 per cent w/v
solution ofpotassium thiocyanate, allow to stand for 5 minutes
and titrate the liberated iodine with 0.1 M sodium thiosulphate
using starch solution, added towards the end of the titration,
as indicator. Repeat the determination beginning at the words
'Mix 10ml of 0.0167 M potassium dichromate .... .' but using
5.0 ml ofwaterin place of5.0 ml ofthe distillate. The difference
between the titrations is not more than 4.2 ml.

Heavy metals (2.3.13). Not more than 5 ppm, determined by
Method A, on 4.0 ml to which 5 ml of dilute acetic acid and
suffIcient water are added to produce 25.0 ml.

Nitrogeu. Carry out Method B for the determination ofnitrogen
(2.3.30), using 50.0 ml. For solutions in Dextrose Injection, use
30 ml ofnitrogen-free sulphuric acid. For solutions in Sodium
CWoride Injection, use 20 ml of nitrogen-free sulphuric acid.
Not more than 0.35 ml of 0.05 M sulphuric acid is required.

Sulphated ash (2.3.18). Not more than 0.05 per cent w/v,
determined by titrating 25.0 ml with 0.1 M silver nitrate using
potassium chromate solution as indicator and deducting the
theoretical value of the sulphated ash present due to the sodium
cWoride.

1 ml of 0.1 M silver nitrate is equivalent to 0.007102 g of
Sulphated ash.

Foreign protein. Inject 0.5 ml on three occasions at intervals
of 2 days into the peritoneal cavity of each of six healthy
guinea-pigs, weighing not less than 250 g, which have not
previously been treated with any matetial, which will interfere
with the test. Inject 0.2 ml intravenously into each of the three
guinea-pigs 14 days after the first intra-peritoneal injection,
and into each of the other three guinea-pigs 21 days after the
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Tests

Dextran 110 Intravenous Infusion

Dextran 110 Injection

For solutions in Sodium Chloride Injection - Measure the
optical rotation (2.4.22), and multiply the value obtained by
0.5076.

pH (2.4.24).3.5 to 6.5 for solutions in Dextrose Injection; 5.0 to
7.0 for solutions in Sodium Chloride Injection.

Molecular size. For solutions in Dextrose Injection, before
proce.eding witl1 tests A and B, add 4 volumes of ethanol

Labelling. The label states (1) the strength as the percentage
w/v of dextrans; (2) the name of the solvent; (3) the strain of
Leuconostoc mesenteroides used; (4) that the injection should
not be used if it is cloudy orifa deposit is present.

Storage. Store in single dose containers in a cool place. The
injection should not be exposed to undue flucmations of
temperamre.

first intraperitoneal injection. Observe the guinea-pigs for (95 per cent), centrifuge and dissolve the residue in a volume
30 minutes after each intravenous injection and again 24 hours of Sodium Chloride Injection sufficient to restore the original
later; the animals exhibit no signs of anaphylaxis such as volume.

... .. . "coughing ·bristling ofhairorrespiratorv·distress;··········A······D·--c •.••.•••, "iL-····_····..··'·-'2·-T2·8y -··'· ..·_·;,;;;'-Mi-lli·-d·.·A·'-·'·_·'·· _ , , .
, ... .... .... . -..... -. ....... .•J..... ... ..• .... . ; etermme Ule VISCOSlty·\ ."t, J ratios uy e 0 ft., usmg

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit size C U-mbe viscometer at 37°, of solutions in saline solution
per mI. containing about 2.0, 1.0,0.5 and 0.25 per cent w/v ofdextrans,

Oth t ts C li ·th th t t t t d d P t al accurately determined. For each solution, plot (viscosity ratioer es . omp es WI e es s s a e un er aren er . . . .
P ti· (Infu' ) - 1.00)/concentratlOn (m per cent w/v) agamst concentratlOn

repara ons slons . / h' th . . . . f(in per cent w v). T e mtercept on e VISCOSIty ratio axiS 0

Assay. For solutions in Dextrose Injection - Add a drop of the straight line joining the points represents the intrinsic
dilute ammonia solution to 25.0 mI of the injection under viscosity; the intrinsic viscosity is 0.27 to 0.32.
examination and determine the optical rotation (2.4.22). 100' h ff' d fl k d d' th. B. Place mI m eac 0 Ive stoppere as s an a Just e
Calculate the content of dextrans from the expressIOn ° ° . ...
O5076( rv 0528) D h rv' th b d I t ti' temperatilre to 25.0 ± 0.1 . With precautions to mamtam this. ",,-. ,were"" IS eo serve angu ano a on .... . .

d D th t t f d tr · t / d t . d' temperatilre, add slowly WIth continuous stilTIng sufficIentan e con en 0 ex ose, m per cen w v, e ermme m .. .
the test for Coiitent of dextrose. etha~ol to produce a famt cloudiness (about 45 mIlS usually

requIred). Add 0.5, 1.0, 1.5, 2.0 and 2.5 mI of ethanol to the
separate flasks, stopper the flasks and immerse in a water
bath at about 35° with occasional shaking until clear solutions
are obtained. Transfer the flasks to a water-bath maintained at
25.0° ± 0.1° and allow to stand overnight or until two clear
liquid phases are formed. Reject the supernatant liquids,
dissolve separately the syrupy residues in sufficient saline.
solution to produce 25.0 ml, remove the ethanol by
evaporation at a pressure of about 2 kPa, dilute to 25.0 mI with
water and determine the optical rotation (2.4.22). From the
optical rotations calculate the amount of dextrans precipitated
as descn.bed iIi the Assay. CliOO'seThairracuOn ccintainiritfas
nearly as possible but not more than 10 per cent of the dextrans
present in the injection· and determine its intrinsic viscosity
by the method described under test A; the intrinsic viscosity
is not more than 0.40.

Content of dextrose. For solutions in Dextrose Injection,
between 4.5 and 5.5 per cent w/v determined by the following

Dextran 110 Injection is a sterile solution, in Dextrose Injection method. Dilute 15.0 mI to 50.0 mI with water. To 5.0 mI in a
or in Sodium Chloride Injection, of dextrans of average stoppered flask add 25 mI of a buffer solution containing
molecular weight of about 110,000, derived from the dextrans 14.3 per cent w/v ofsodium carbonate and 4.0 per cent w/v of
.PIOl:ltJ,.c:~c:l1:ly!h~:f~J:!!:l~!1t~ti()!1oJsuc:.!.()~~1Jy1!1~~s.()fllc:~t!&r!... ·potassium·iodide-and25;O,mIof·0;05·M·iodine.. Stopper.the
strain of Leuconostoc mesenteroides. The dextrans are flask and allow to stand for exactly 30 minutes at 20°, add 30 mI
polymers of dextrose in which the linkages between the of dilute hydrochloric acid and titrate immediately with
dextrose units are almost entirely of the a -1~6 type. 0.1 M sodium thiosulphate. Repeat the operation beginning

Dextran 110 Injection contains not less than 5.5 per cent and at the words "add 25 mI of a buffer solution..." but using 5 mI
not more than 6.5 per cent w/v of dextrans. of water in place of5 mI of the preparation underexatnination.

Category. Plasma substimte. The difference between the titrations represents the amount
of iodine required to oxidise the dextrose.

Description. An almost colourless, slightly viscous solution.
I'iTIlofO:05MToalne' isequivaleiiH6 'aO:00901g of dextrose.

Acetone. To 10 mI add sufficient ammonium sulphate to give
a satilrated solution, add 1 mI of sodium nitroprusside solution
and 5 mI of strong ammonia solution, and allow to stand for
10 minutes. Any purple colour produced is not more intense
than that produced by treatingin the same manner 10 mI ofa
0.02 per cent v/v solution of acetone.
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Ethanol. Distil 100 ml, collect the fIrst 45 ml of distillate and
dilute to 50 ml with water. Mix 10 ml of 0.0167 Mpotassium
dichromate and 10 ml of sulphuric acid in a stoppered boiling
tube, immediately add 5 ml of the distillate, mix, stopper,the
tube, and allow to stand for 5 minutes. Transfer to a 500-ml
flask, dilute to about 300 ml with carbon dioxide-free water,
add 2 g of potassium iodide and 1 ml of a 10 per cent w/v
solution of potassium thiocyanate, allow to stand for
5 minutes and titrate the liberated iodine with 0.1 M sodium
thiosulphate using starch solution, added towards the end
of the titration, as indicator. Repeat the determination
beginning at the words "Mix 10 ml of 0.0167 M potassium
dichromate.." but using 5 ml of water in place of 5 ml of the
distillate. The difference between the titrations is not more
than 4.2 ml.

Heavy metals (2.3.13). To 4.0 ml add 5 ml ofdilute acetic acid
and sufficient water to produce 25.0 ml. The resulting solution
complies with the limit test for heavy metals, Method A
(5 ppm).

Nitrogen (2.3.30). Determine by Method B, using 50 ml. For
solutions in Dextrose Injection, use 30 ml of nitrogen-free
sulphuric acid. For solutions in, Sodium Chloride Injection
use 20 ml of nitrogen-free sulphuric acid.

Not more than 0.35 ml of 0.05 M sulphuric acid is required.

Sulphated ash. Titrate 25 ml with 0.1 M silver nitrate using
potassium chromate solution as indicator. Deduct the
theoretical value of the sulphated ash due to the sodium
chloride present.

1 ml of 0.1 M silver nitrate is equivalent to 0.007102 g of
sulphated ash (0.05 per cent w/v).

Foreign protein. Inject 0.5 ml on three occasions at intervals
of 2 days into the peritoneal cavity of each of six healthy
guinea-pigs weighing not less than 250 g that have not
previously been treated with ally material that will interfere
with the test. Inject 0:2 ml intravenously into each of the three
guinea-pigs 14 days after the fIrst intra-peritoneal injection,

. and into each of the other three guinea-pigs 21 days after the
fIrst intra-peritoneal injection. Observe the guinea-pigs for
30 minutes after each intravenous injection and again 24 hours
later; the animals exhibit no signs of anaphylaxis such as
coughing, bristling of hair or respiratory distress.

Bacterial endotoxins (2.2.3). Not more than 1.25 Endotoxin
Units per ml.

Other tests. Complies with the tests stated under Parenteral
Preparations (Infusions).

Assay. For solutions in Dextrose Injection - Add a drop of
dilute ammonia solution to the required volume and determine
the optical rotation (2.4.22). Calculate the content of dextrans
from the following expression 0.5076(a - 0,528D), where a is

DEXTRIN

the observed angular rotation and D the content of dextrose
per cent w/v, determined in the test for Content of dextrose.

For solutions in Sodium Chloride Injection - Measure the
optical rotation (2.4.22), and multiply the value obtained by
0.5076.

Storage. Store at a temperature not exceeding 30°. The injection
should not be exposed to undue fluctuations of temperature.

Labelling. The label states (1) the strength as the percentage
w/v of dextrans; (2) the name of the solvent; (3) the strain of
Leuconostoc mesenteroides used; (4) that the injection should
not be used if it is cloudy or if a deposit is present.

Dextrin
Dextrin is starch partially hydrolysed by heat with or without
the aid of suitable acids and buffers.

Category. Pharmaceutical aid (tablet excipient).

Description. A white or pale yellow powder; odour, slight and
characteristic.

Identification

A. Microscopic characteristics - Granules have similar
appearance to the starch from which the dextrin has been
prepared. In dextrin prepared from maize starch many of the
granules show concentric striations and in dextrin prepared
from potato starch concentric striations are not clearly visible;
the hilum may be bicleft and some of the granules may be
distorted.

B. Boil 1 g in 50 ml of water, cool. To 5 ml of the cloudy
suspension, add a drop of iodine solution and mix; a purple
colour is produced.

C. To 5 ml of the suspension produced in test B add 2 ml of
2 M sodium hydroxide, mix, add dropwise with shaking 0.5 ml
of cupric sulphate solution and boil; a red precipitate is
produced.

Tests

Acidity. Add 10 g to 100ml ofethanol (70 per cent), previously
neutralised to phenolphthalein solution, shake for 1 hour,
fIlter and titrate 50 ml ofthe fIltrate with 0.1 M sodium hydroxide
using phenolphthalein solution as indicator. Not more than
1 ml of 0.1 M sodium hydroxide is required to change the
colour of the solution.

Heavy metals (2.3.13). 0.5 g complies with the limit test for
heavy metals, Method A (40 ppm).

Chlorides (2.3.12). Dissolve 2.5 g in 50 ml of boiling water,
cool, dilute to 100 ml with water and fIlter. 5 ml of the fIltrate
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NOTE-Use freshly prepared solutions.

Test solution. Dissolve 10 mg of the substance under
examination in 10.0 ml of the mobile phase.

Reference solution. Dilute 1.0 ml of the test solution to 200 ml
with the mobile phase.

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

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.01 per cent w/v solution in 0.1 M hydrochloric acid shows
an absorption maximum only at about 278 nm.

C. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (c).

D. Gives the reaction of bromides (2.3.1).

Appearance ofsolution,A 5.0 per cent wIv solution in ethanol
(95 per cent) is clear (2.4.1), and colourless (2.4.1).

Acidity or alkalinity. Dissolve 0.4 g in carbon dioxide-free
water with gentle heat, cool and dilute to 20 ml with the same
solvent. Add 0.1 ml of methyl red solution and 0.2 ml of
0.01 M sodium hydroxide. The solution is yellow and not
more than 0.4 ml of 0.01 M hydrochloric acid is required to
change the colour to red.

Specificoptical rotation (2.4.22). +28.0° to +30.0°, determined
in a 2.0 per cent w/v solution in 0.1 M hydrochloric acid.

.AT,N:D1metiiYjalliliDe.Dis·sofveO~5 gm·20ITiIwater wltliilie
help of gentle heat on a water-bath, cool and add 2 ml of 2M
acetic acid, 1 ml of a 1 per cent w/v solution of sodium nitrite
and sufficient water to produce 25 ml. The resulting solution
is not more intensely coloured than that obtained by treating
at the same time and in the same manner a solution containing
5 Ilg of N,N-dimethylaniline in 20 ml of water.

Related substances. Determine by liquid chromatography
(2.4.14).

C1SH25NO,HBr,H20 Mol. Wt. 370.3

Dextromethorphan Hydrobromide is ent-3-methoxy-9a
methylmorphinan hydrobromidemonohydrate.

Dextromethorphan Hydrobromide

Ash (2.3.19). Not more than 1 per cent, determined on 1.0 g.

Loss on drying (2.4.19). Not more than 12 per cent, determined
on 1.0 g by drying in an oven at 110°.

Storage. Store protected from moisture.

diluted·to 15· ml complies .with the limit test for chlorides Dextromethorphan Hydrobromide containsnoUessthan
(0.2 percent). 99.0 pei cent and not more than 101.0percentofC1sH25NO,HBr

_. __ ._..__ Eth~!!ol-sQlul:!!~ subsJ!lll~~§.!1'lo!.mo!:t;Ul1ll:.I!JJ.J.~! cen.!~ calculated on the anhydrous basis.
deterIiliiied b:fthe following rtieth6d:-B6i1 under a reflux- Category: COugh suppressant-;---.-.---------

condenser 1 g with 20 ml of ethanol (95 per cent) for 5 minutes Dose. 10 to 30 mg every 4 to 8 hours.
and filter while hot. Evaporate 10 ml of the filtrate on a water-
bath, dry the residue at 105° and weigh. Description. An almost white crystalline powder.

Protein. Not more than 0.5 per cent, determined by the Identification
following method. Carry out Method A for the determination
of nitrogen (2.3.30), using 5 g, accurately weighed, and 30 ml Test A may be omitted iftests B, C and D are carried out. Tests
of nitrogen-free sulphuric acid. Calculate the content of Band C may be omitted if tests A and D are carried out.

protein by multiplying the percentage of nitrogen in the
substance under examination by 6.25.

.Reducing substances. Not more than 10 per cent, calculated
as dextrose, C6H 120 6, determined by the following mefu6ci.
Weigh accurately a quantity containing 2 g of the dried
substance, add 100 ml of water, shake for 30 minutes, dilute to
200.0 ml with water and filter. To 10 ml ofcupri-ta11aric solution
add 20.0 ml of the filtrate, mix and heat at a rate such that the
solution is brought to boil in 3 minutes. Boil for a further
2 minutes and cool quickly. Add 5 ml of a 30 per cent w/v
solution ofpotassium iodide and 10 ml of 1M sulphuric acid,
mix and titrate immediately with 0.1 M sodium thiosulphate
using starch solution, added towards the end of the titration, Tests
as indicator. Repeat the procedure using 20.0 ml of a 0.1 per
centw/v solution ofdextrose in place of the filtrate beginning
at the words "To 10 ml of...". Carry out a blank titration using
20 ml of water in place of 20.0 ml of the sample filtrate. The
titre obtained with the sample filtrate is not greater than the
titre obtained with the dextrose solution.
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Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 flIll),
- mobile phase: dissolve 3.11 g of docusate sodium in a

mixture of 400 ml of water and 600 ml of acetonitrile.
Add 0.56 g of ammonium nitrate, adjust the pH to 2.0
with glacial acetic acid,

- flow rate. 1 ml per minute,
- spectrophotometer set at 280 urn,
- injection volume. 20 Ill.

Inject the test solution and reference solution (b). Run the
chromatogram twice the retention time of the principal peak.
In the chromatogram obtained with the test solution the area
of any secondary peak is not more than the area of the principal
peak in the chromatogram obtained with reference solution
(b) (0.5 per cent). The area of one such peak is not more than
0.5 times the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.25 per cent), and sum
of all other secondary peaks is not more than twice the area of
the principal peak in the chromatogram obtained with reference
solution (b) (1.0 per cent). Ignore any peak with an area less
than 0.1 times the area ofthe principalpeakin the chromatogram
obtained with reference solution (a) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 4.0 to 5.5 per cent, determined on 0.2 g.

Assay. Weigh accurately about 0.3 g and dissolve in 20 ml of
ethanol (95 percent) and titrate with 0.1 M sodium hydroxide,
determining the end-point potentiometrically (2.4.25).

1 ml of 0.1 M sodium hydroxide is equivalent to 0.03523 g of
C1sH25NO,HBr.

Storage. Store protected from light.

Dextromethorphan Hydrobromide
Syrup
Dextromethorphan Hydrobromide Syrup is a solution of
Dextromethorphan Hydrobromide in a suitable flavoured
vehicle.

Dextromethorphan Hydrobromide Syrup contains not less
than 95.0 per cent and not more than 105.0 per cent of the
stated amount of dextromethorphan hydrobromide,
C1sH25NO,HBr,H20.

Usual streugth. 13.5 mg in 5 ml.

;Identification

A. To 50 ml, add 20 ml ofwater, 5 ml of2.5M sodium hydroxide
and extract with three quantities, each of 40 ml of hexane,
collect the hexane layer and filter through anhydrous sodium
sulphate placed over absorbent cotton wetted with hexane.

DEXTROPROPOXYPHENE HYDROCHLORlDE

Evaporate the combined extracts at 50° under nitrogen to
dryness, dissolve and dilute the residue in 10 ml ofchloroform;
the solution is dextrorotatory (2.4.22). Retain the chloroform
solution for test B.

B. Evaporate the chloroform solution obtained from test A on
a water-bath to dryness, dissolve the residue in 2 ml of 1 M
sulphuric acid and add 1 ml of a solution prepared freshly by
dissolving 700 mg ofmercuric nitrate in 4 ml of water, adding
100 mg of sodium nitrate, mixing and filtering; the solution
gives no colour, but after heating, a yellow to red colour
develops in about 15 minutes.

Tests

Other tests. Complies with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of the syrup containing about
10 mg of Dextromethorphan Hydrobromide to 100.0 ml with
water.

Reference solution. A 0.01 per cent w/v solution of
dextromethorphan hydrobromide RS in water.

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

octadecylsilane bonded to porous silica (5 flIll),
- mobile phase: a filtered and degassed solution of

0.007 M ammonium nitrate in a mixture of 70 volumes
of acetonitrile and 30 volumes of water adjusted to
pH 3.4 with glacial acetic acid,

- flow rate. 1 ml per minute,
- spectrophotometer set at 280 urn,

injection volume. 20 Ill.
Calculate the content of ClsH25NO,HBr,H20 in the syrup.

Storage. Store protected from light.

Dextropropoxyphene Hydrochloride
Propoxyphene Hydrochloride

, Hef

CnH29N02,HCl Mol. Wt. 375.9

Dextropropoxyphene Hydrochloride is (IS,2R)-1-benzyl-3
dimethylarnino-2-methyl-l-phenylpropyl propionate
hydrochloride.
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DEXTROPROPOXYPHENE HYDROCHLORIDE

Dextropropoxyphene Hydrochloride contains not less than
98.5 per cent and notmore than 101.0percentofCzzH29N02,HCI,
calculated on the dried basis.

category. Analgesic.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted iftests Band C are carried out. Test B
may be omitted if tests A and C are carried out.

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

B. When examinedin the range 220nm to 360 nm (2.4.7), a 0.05
per cent w/v solution in 0.01 M hydrochloric acid, shows
three absorption maxima, at 252 nm, 257 nm and 263 nm and
two shoulders, at 240 nm and 246 nm. The ratio of the
absorbance at the maximnm at 257 nm to that at 252 nm is 1.22
to 1.28. The ratio of the absorbance at the maximum at 257 nm
to that at 263 nmis 1.29 to 1.35.

C. Solution A gives the reaction (A) of chlorides (2.3.1).

Tests

Appearance ofsolution. .A5.0 per centw/v.solution in carbon
dioxide-free water (solution A) is clear (2.4.1) and colourless
(2.4.1).

Acidity or alkalinity. Dilute 10 ml ofsolution A to 25 ml with
carbon dioxide-free water. To 10 ml of this solution, add 0.1
ml of methyl red solution and 0.2 ml of 0.01 M sodium
hydroxide, the solution is yellow. Add 0.4 ml of 0.01 M
hydrochloric acid, the solution is red.

Specific optical rotation (2.4.22). +52° to +57°, determined in a
1.0 per cent w/v solution in water.

. ·Relate(rsutistance~DeteiJ:iliiiebyliqUiachfomatograpny
(2.4.14)..

Test solution. Dissolve 50 mg of the substance under
examination in 10.0 ml of the mobile phase.

Reference solution (a). Dilute 0.5 ml of the test solution to
100.0 ml with the mobile phase.

Reference solution (b). Dissolve 50 mgofthe substance under
examination in 2.5 ml of 2 M ethanolic potassium hydroxide.
Add 2.5 ml of water and boil under a reflux condenser for 30
minutes. Add 2.5 ml of dilute hydrochloric acid and dilute to
50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm, packed with

silica gel (5 f.IIll),

IP 2010

- mobile phase: a mixture of5 volumes of0.2 M phosphate
buffer solutionpH 7.5,8.4 volumes of tetrahydrofuran,
35 volumes of methanol and 51.6 volumes of 0.09 per

.·centwIv~solution'ofcetyltrimethylammoflium-bromide

in water,
- flow rate. 1ml per minute,
- spectrophotometer set at 220 nm,

injection volume. 20 J1l.
Equilibrate the chromatographic system by passage of the
mobile phase for 16 hours.

Inject reference solution (a) and (b). Run the chromatogram
twice the retention time of the principal peak. The test is not
valid unless the chromatogram obtained with reference
solution (a) shows signal-to-noise ratio of the principal peak
is not less than 5 and the chromatogram obtained with
reference solution (b) shows two peaks with a resolution of
not less than 2.0.

Inject reference solution (a) and the test solution. In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of the principal peak
in the chromatogram obtained with reference solution (a)
(0.5 per cent).

Heavy metals (2.3.13). 12ml of solution A complies with the
limit test for heavy metals, Method D (20 ppm).

s,J.J!p~l!te~~ls.~(~.2:1~2:Not more than 0.1

Loss on drying (2.4.19). Notmore than 1.0per cent, determined
on 1.0 giJy clryingjnll11 oven atlQ5°,

Assay. Weigh accurately about 0.27 g, dissolve in 60 ml of
acetic anhydride. Titrate with 0.1 M perchloric acid,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03759 g of
CzzH30ClN02.

Storage. Store protected from light.

Dextropropoxyphene Capsules
Dextropropoxyphene Capsules contain not less than 92.5 per
cent and not more than 107.5 per cent of the stated amount of
dextropropoxyphene, C22H29N02'

Usual strength. 65 mg.

Identification

Shake a quantity of the content of capsules containing about
0.15 g of Dextropropoxyphene with 5 ml of chloroform and
fIlter. The fIltrate complies with the following tests.

A. Evaporate 3 ml to dryness and clry the residue at 105° forI
hour. On the resiude, determine by infrared absorption
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spectrophotometry (2.4.6). Compare the spectrum with that
obtained with dextropropoxyphene napsilate RS or with the
reference spectrum of dextropropoxyphene napsilate.

B. Evaporate 0.05 ml in a porcelain dish and streak the spot
with 5 per cent v/v solution of formaldehyde in sulphuric
acid; a purple colour is produced.

C. Evaporate 0.4 ml on a piece of filter paper and bum the
residue by the method for oxygen-flask combustion (2.3.34),
using 5 ml of 1.25 M sodium hydroxide as the absorbing
liquid. When the process is complete, dilute the liquid to 25 ml
with water. To 5 ml of the solution, add 1 ml of hydrogen
peroxide solution (l00 vol) and 1 ml of 1 M hydrochloric
acid, mix and add 0.05 ml of barium chloride solution. The
solution becomes turbid.

Tests

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents of
20 capsules containing about 0.5 g of dextropropoxyphene
with 25 ml of chloroform and filter through absorbent cotton,
washing the flask and filter with small quantities of chloroform.
Add to the combined filtrates a mixture of 50 ml of water and
5 ml of 5 M sodium hydroxide. Shake, allow the layers to
separate and wash the chloroform extract with 25 ml of water.
Extract the aqueous layer with five 25 ml quantities of
chloroform, washing each extract with the 25 ml ofwater and
adding it to the original extract. Dry the combined extracts
with anhydrous sodium sulphate, evaporate to about 3 ml on
a water-bath in a current of air, remove from the water-bath
and allow to evaporate to dryness at room temperature. Titrate
with 0.1 M perchloric acid, using a few drops of crystal violet
solution as indicator. Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03395 g of
C22H29N02.

Labelling. The lable states the quantity of active ingredient in
terms of the equivalent amount of dextropropoxyphene.

Dextropropoxyphene Napsilate

~N~=:V ,/ ~~ CH

O'~~ 3

CnH29N02,CIOHg03S,H20 Mol. Wt. 565.8

Dextropropoxyphene Napsylate is (lS,2R)-I-benzyl-3
dimethylamino-2-methyl-l-phenylpropyl propionate
naphthalene-2-sulphonate monohydrate.

DEXTROPROPOXYPHENE NAPSILATE

Dextropropoxyphene Napsilate contains not less than
98.0 percent and not more than 101.0 per cent of
C22H29NOz,CIOHg03S, calculated on the anhydrous basis.

Category. Analgesic.

Description. A white powder. It exhibits polymorphism.

Identification
-

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

B. Dissolve 25 mg in 5 ml of dichloromethane, evaporate
0.05 ml of the solution in a porcelain dish and streak the spot
with 5 per cent v/v solution of formaldehyde solution in
sulphuric acid; a purple colour is produced.

C. Determine by the oxygen-flask method (2.3.34), burning
0.02 g, using 5 ml of1.25M sodium hydroxide as the absorbing
liquid. When the process is complete, dilute the liquid to 25 ml
with water. To 5 ml of the solution so obtained add 1 inl of
hydrogen peroxide solution (100 vol) and 1 ml of 1 M
hydrochloric acid, mix and add 0.05 ml of barium chloride
solution. The solution becomes turbid.

Tests

Specific optical rotation (2.4.22). +26.0° to+31.0°, determined
in a 5.0 per cent w/v solution in ethanol (95 per cent).

Related substances. Determine by gas chromatography
(2.4.13).

Solution A. Dissolve 10 mg of triphenylamine (internal
standard) in 50 ml of dichloromethane.

Test solution (a). Dissolve 0.3 g of the substance under
examination in 5 ml of dichloromethane, add 10 ml of water,
2 ml of1.25M sodium hydroxide and 15 ml ofdichloromethane
and shake. Extract the aqueous layer with two 20 ml quantities
of dichloromethane. Shake the combined dichloromethane
extracts with 5 g of anhydrous sodium sulphate, filter and
evaporate to dryness at a temperature not exceeding 40° using
a rotary evaporator. Dissolve the residue in 10 ml of
dichloromethane. .

Test solution (b). Prepare in the same manner as test solution
(a) but add 5 ml of solution A to the initial solution of the
substance under examination.

Reference solution. Add 5 ml of solutionA, 10 ml of water,
2 ml of1.25M sodium hydroxide and 15 ml ofdichloromethane
to 5 ml of a solution in dichloromethane containing 0.022 per
cent w/v of (lS,2R)-1-benzyl-3-dimethylamino-2-methyl-1
phenylpropyl acetate RS and 0.02 per cent w/v of
4-dimethylamino-3 -methy1-1,2 -dipheny lbutan-2 -01
hydrochloride RS and shake. Extract the aqueous layer with
two 20 ml quantities of dichloromethane. Shake the combined
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Category. Nutrient; fluid replenisher.

Description. A white crystalline powder.

DEXTROPROPOXYPHENE NAPSILATE

dichloromethaneextracts with 5 goL anhydrous sodium
sulphate, fIlter and evaporate to dryness at a temperature not
exceeding 40° using a rotary evaporator. Dissolve the residue

........... ······~-in·l0mIofdichloromethane;~··· --_.._.~ Identification: = _.

IP 2010

Chromatographic system
- a glass column 0.6 m x 3 mID, packed with acid-washed,

silanised diatomaceous support (100 to 120 mesh) coated
with 3 per cent w/w of dimethyl silicone fluid,

- temperature:
column 160°,
inlet port and detector at 150°,
flow rate. 60 mI per minute of the carrier gas.

The peaks, other than the solvent peak, in the chromatogram
obtained with the reference solution are due, in order of
emergence, to (a) the internal standard, (b)(IS,2R)-I-benzyl
3-dimethylamino-2-methyl-l-phenylpropyl acetate and (c) 4
dimethylamino-3-methyl-l,2-diphenylbutan-2-01 hydrochloride.
In the chromatogram obtained with test solution (b) the ratio
of the area of any peak corresponding to (b) to that of the
peak due to (a) and the ratio of the area of any peak
corresponding to (c) to that of the peak due to (a) are not
more than the corresponding ratios in the chromatogram
obtained with reference solution (0.67 per cent each).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). 3.0 to 5.0 per cent, determined on 0.5 g.

ASS3Y. Weig1l.accurafely'aooritO:75'i;fadd 50 riilofwaier,'swii'l
to disperse, add 5 m1 of 5 M sodium hydroxide and extract
with five 25 mI quantities of dichloromethane, washing'each
extract with the same 20 mI ofwater. Dry the combined extracts
with anhydrous sodium sulphate, evaporate on water-bath in
a current of air and allow to evaporate to dryness at room
temperature. Titrate with 0.1 M perchloric acid, using crystal
violet solution as indicator. Carry out a blank titration.

1 mI of 0.1 M perchloric acid is equivalent to 0.05478 g of
CZZHZ9NOz,CloHs03S,

Dextrose
Glucose; D-Glucose

HO

········_·······H~OH
OH

CJI1206 Mol. Wt. 180.2 (anhydrous)

C6H1Z06,H20 Mol. Wt.198.2(monohydrate)

Dextrose is D-(+)-glucopyranose or D-(+)-glucopyranose
monohydrate.

A. When heated, it melts, swells up and burns, and an odour
of burnt sugar is perceptible.

B. Dissolve 0.1 gin 10 m1 of water, add 3 m1 of potassium
cupri-tartrate solution; the solution is blue and clear. Heat to
boiling; a copious red precipitate is formed.

Tests

Appearance and odour ofsolution. Dissolve 10.0 g in 15 m1 of
water. The solution is clear (2.4.1), not more intensely coloured
than reference solution BYS7 (2.4.1), and is odourless.

Acidity oralkalinity. Dissolve 6.0 g in 25 m1 ofcarbon dioxide
free water and add 0.3 m1 of phenolphthalein solution. The
solution is colourless and not more than 0.15 mI of 0.1 M
sodium hydroxide is required to change the colour of the
solution to pink.

Specific optical rotation (2.4.22). +52.5° to +53.3°, determined
in a solution prepared by dissolving 10.0 g in 80 mI of watel;
adding 0.2 m1 of5Mammonia, mixing well, allowingto stand
for 30 minutes and diluting to 100.0 mI with water.

Arsenic (2.3.10). Dissolve 10.0 g in 50 m1 of water and add
IOmIof stannated hydrochloricacid AsT; The resulting
solution complies with the limit test for arsenic (1 ppm).

Heavy metals (2.3.13):A solutionprepared by dissolving 4.0 g
in 10 mI of water, 2 mI of dilute acetic acid and sufficient
water to produce 25 mI, complies with the limit test for heavy
metals, Method A (5 ppm).

Chlorides (2.3.12). 20 mI of a 10.0 per cent w/v solution
(solutionA) complies with the limittest for chlorides (125 ppm).

Sulphates (2.3.17). 7.5 mI of solution A diluted to 15 mI with
distill water with the limit test for sUJlphate~s

Sulphite. Dissolve 5.0 gin40mI ofwater, add 2.0 mI of0.1 M
sodium hydroxide and dilute to 50.0 mI with water. To 10.0 mI
of the solution add 1 mI of a 31 per cent w/v solution of
hydrochloric acid, 2.0 mI of decolorised magenta solution
and 2.0 mI of a 0.5 per cent v/v solution of formaldehyde
solution. Allow to stand for 30 minutes and measure the
absorbance of theIesulting solution at the maximum at about
583 urn (2.4.7). The absorbance is not more than that of a
standard prepared in the following manner. Dissolve 76 mg of
sodium metabisulphite in sufficient water to produce 50.0 mI,
dilute 5.0 m1 ofthis solution to 100.0 m1 and to 3.0 m1 ofresulting
solution add 4.0 mI of 0.1 M sodium hydroxide and dilute to
100.0 m1 with water. Immediately treat 10.0 mI of the resulting
solution in the same manner as the test solution beginning at
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the words "add 1 ml of a 31 per cent wIv solution.....". Use as
the blank for both measurements a solution prepared in the
same manner using 10 ml of water.

Barium. To 10 ml ofsolution A add 1ml of 1 M sulphuric acid.
Examine exactly after 1 hour; any opalescence in the solution
is not more intense than that in a mixture of 10 ml of solution A
and I ml of water.

Foreign §ugars, soluble starcb and dextrins. Boil 1.0 g in
30 ml of ethanol (90 per cent) to dissolve. The appearance of
the solution does not change on cooling.

Sulpbated ash (2.3.18). Not more than 0.1 per cent determined
by the following method. Dissolve 5.0 g in 5 ml of water, add
2 ml of sulphuric acid, evaporate to dryness and ignite to
constant weight. If necessary, repeat the heating with the
sulphuric acid.

Water (2.3.43). Not morethan 1.0 per cent (anhydrous form)
and 7.0 to 9.5 per cent (monohydrate), determined on 0.5 g.

Dextrose intended for use in the manufacture ofparenteral
preparations complies with the following additional
requirement.

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit
per ml of a 5 per cent w/v solution in waterfor injections.

Storage. Store protected from moisture.

Labelling. The label states (1) whether the material is
monohydrate or is in the anhydrous form; (2) whether or not
the contents are intended for use in the manufaCture of
parenteral preparations.

Dextrose Injection
Dextrose Intravenous Infusion; Glucose Intravenous

Infusion

Dextrose Injection is a sterile solution ofDextrose in Water for
Injections.

Dextrose Injection contains not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
anhydrous dextrose, C6H120 6•

Usual strengths. 5,10,25, and 50percent w/v.

Description. A clear, colourless solution. Solutions containing
20.0 per cent w/v or more of Dextrose may be not more than
faintly straw-coloured.

Identification

A. To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution;
the solution is blue and clear. Heat to boiling; a copious red
precipitate is formed.

B. The solution prepared as directed in the Assay is
dextrorotatory.

DIACEREIN

Tests

pH (2.4.24). 3.5 to 6.5, determined in a solution diluted, if
necessary, with waterfor injections to contain not more than
the equivalent of 5 per cent w/v of Dextrose and to which
0.30 ml of a saturated solution of potassium chloride has
been added for each 100 ml of solution.

S.Hydroxymethylfurfural and related substances. Dilute a
volume containing 1.0 g of Dextrose to 250.0 ml with water.
Absorbance of the resulting solution at the maximum at about
284 om (2.4.7), not more than 0.25.

Heavy metals (2.3.13). A solution prepared by evaporating a
volume containing 4 g ofDextrose to 10 ml and adding 2 ml of
dilute acetic acid and sufficient water to produce 25 ml
complies with the limit test for heavy metals, Method A
(5 ppm).

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Units
per ml for preparations containing 5 per cent w/v or less of
Dextrose. Dilute injections containing more than 5 per cent
w/v of Dextrose with sufficient water BET so as to contain
5 per cent w/v of Dextose.

Other tests. Complies with the tests stated under Parenteral
Preparations (Infusions).

Assay. To an accurately measured volume containing between
2 g and 5 g of Dextrose, add 0.2 ml of 5 M ammonia and
sufficient water to produce 100.0 ml. Mix well, allow to stand
for 30 minutes and determine the optical rotation in a 2-dm
tube (2.4.22). The observed rotation in degrees multiplied by
0.9477 represents the weight, in g, of dextrose, C6H120 6, in the
volume taken for assay.

Storage. Store in single dose containers at a temperature not
exceeding 30°.

Labelling. The label states (1) the strength as the percentage
w/v of anhydrous dextrose, C6H120 6; (2) that the injection
should not be used if it contains visible solid particles.

Diacerein

COOH

C19H120g Mol. Wt. 368.3

Diacereinis 9,10-dihydro-4,5-dihydroxy-9,10-dioxo-2
anthranoic acid diacetate.
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DIACEREIN

Diacerein contains not less than 98.0 per cent and not more
than 101.0 per cent of C19H120S, calculated on the anhydrous
basis.

... .. . ~C~ategory;A.llt:ITfieiiffiatic.

Description. Afine yellow powder.

Identification

Test A may be omitted if tests Band C are carried out. Tests B
and C may be omitted if test A is carried out

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

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of 60 volumes of 2-propanol, 30
volumes of ethyl acetate and 2 volumes of water.

Test solution. Dissolve about 10 mg of the substance under
examination in 100.0 ml ofacetone.

Reference solution. A 0.01 per cent w/v solution of diacerein
RS in acetone.

Apply to the plate 5 III of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 urn.
The principal spot in the chromatogram obtained with the test
§,Ql'!.ttiQ:t;lcgg<espcmqs.J9. that ttl.th.<e.fm:()matQgr~. ()btain~q

with the reference solution.

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

Tests

PII (2.4:.24). 4.5 to 5.5, de~erminedin a LOpercent w/v solution.

Related substances. Determine by liquid chromatography
(2.4.14).

SolventinixtUte. 60voh.lmes of Water and 40'voltiffieS of
acetonitrile.

Test solution. Dissolve about 25 mg of the substance under
examination in 10 ml ofN,N-dimethylacetamide and dilute to
25.0 ml with the solvent mixture.

Reference solution (a). Dilute 1 ml of the test solution to
200.0 ml with the solvent mixture.

Reference solution (b). DissolveS riig of triacifyl aloe-ern.odin
RS in 5 ml ofN,N-dimethylacetamide and dilute to 25 ml with
the solvent mixture.

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

endcapped octadecylsilane bonded to porous silica (5
fJlIl) (such as Thermo BDS CI8),

IP2010

- mobile phase: a mixture of50 volumes ofmethanol and
50 volumes of 0.1 per cent v/v solution of triethylamine
in water, adjusted to pH 2.5 with trifluroacetic acid,
'flo:wrated;~'mlperIIIiJ.lqte;: .. -~.._~

- spectrophotometer set at 254 urn,
- injection volume. 10 Ill.

Inject reference solution (a). The test is not valid unless
theoretical plates are not less than 4000, the tailing factor is
not more than 2.0 and the relative standard deviation for
replicate injections is not more than 5.0 per cent.

Inject reference solution (a), (b) and the test solution. In the
chromatogram obtained with the test solution, the area of the
peak due to triacetyl aloe-emodin is not more than 0.3 times
the area of the principal peak in the chromatogram obtained
with reference solution (b) (0.15 per cent). The area of any
other secondary peak is not more than the area of the principal
peak in the chromatogram obtained with reference solution
(a) (0.5 per cent) and the sum of areas of all the secondary
peaks is not more than 3 times the area of the peak in the
chromatogram obtained with reference solution (a) (L5 per
cent).

Aloe-emodin content. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve about 100 mg of the substance under
examinatioilinto a250-ml Gomcalflask. Add 45.3 mlof 0.5. M
sodium hydroxide. Stir well for atleast 10 minutesand add
74.7 ml of glycine solution. Adjust the pH to 9.5 with 0.5 M
sodium hydroxide. Transfer this solution in 150 lTIl separating
funnel. Extract the solution three times with 8.5 ml of
chloroform. Collect the extracts and wash with 10 ml ofbuffer
pH 9.5 and then with 10 ml of 0.01 M sulphuric acid. Filter
well through anhydrous sodium sulphate. Evaporate at 40°
to dryness on water-bath. Dissolve the residue in-l ml of
methanol and 1 ml of the mobile phase, filter.

Reference solution. Dissolve 100 mg of aloe-emodin RS in 20
lTIlof N,' N-J5liitethylacetaiidde and. Oi.1lite to 100lTIl with
methanol. Dilute 5 ml of this solution to 100 ml with methanol.
Further dilute 5.0 ml of this solution to 50 ml with methanol.
Transfer 1.0 ml of this solution into a 250-ml conical flask and
add 25.3 ml of0.5 M sodium hydroxide. Mix well for atleast 10
minutes and add 74.7 ml of glycine solution. Adjust the pH to
9.5 with 0.5 M sodium hydroxide and transfer this solution to
150-ml separating funnel. Extract the solution three times with
8.5 IIJ1 of chloroform. Collect the extra.Cts and wa.sh with 10 IIJ1
of buffer pH 9.5 and then with 10 ml of 0.005 M sulphuric
acid. Filter well through anhydrous sodium sulphate.
Evaporate at 40° to dryness on water-bath. Dissolve the
residue in 1ml ofmethanol and 1 IIJ1 of the mobile phase, fIlter.

Use chromatographic system as described under Related
substances using injection volume. 100 Ill.
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Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 20.0 per cent.

Inject the reference solution and the test solution. In the
chromatogram obtained with the test solution the area ofpeak
corresponding to aloe-emodin is not more than the area of the
principal peak in the chromatogram obtained with the reference
solution (50 ppm).

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals Method B, (10 ppm).

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

Chromium. Not more than 5 ppm.

Determine by atomic absorption spectrophotometry (2.4.2),
Method A, using a solution prepared by dissolving 0.5 g of
the substance under examination in 1 M nitric acid. Measure
the absorbance at 357.9 urn using chromium hollow cathode
lamp and an air-acetylene flame. For the standard solutions
dissolve 2.82 g of dried potassium dichromate at 120° for 4
hours in 1000 rnl of water and dilute suitably with 1 M nitric
acid for standard solutions.

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

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes of ·water and 40 volumes of
acetonitrile.

Test solution. Dissolve about 50 mg of the substance under
examination in 100 rnl ofN, N dimethylacetamide. Dilute 5.0 rnl
of this solution to 50.0 rnl with the solvent mixture..

Reference solution. Dissolve 50 mg of diacerein RS in 100 m1
of N, N dimethylacetamide. Dilute 5.0 m1 of this solution to
50.0 rnl with the solvent mixture.

Use chromatographic system as described under Related
substances. .

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

Inject the reference solution and the test solution.

Calculate the content of C19HIZOg.

Storage. Store protected from light.

Diacerein Capsules
Diacerein Capsules contairi not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount ofdiacerein,
C19HIZOg.

DIACEREIN CAPSULES

Usual strength. 50 mg.

Identification

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

Tests

Dissolution (2.5.2).

Apparatus No.1,

Medium. 900 rnl ofcitrate bufferpH6.0, prepared by dissolving
1.816 g of citric acid and 11.91 g of trisodium citrate in 1000
rnlofwater, adjusted to pH 6.0 with 0.1 M sodium hydroxide
or 0.1 M hydrochloric acid,

Speed and time. 75 rpm and 45 minutes.

Withdraw a suitable volume of the medium and fIlter through
a membrane filter. Measure the absorbance of the filtrate,
suitably diluted if necessary with dissolution medium at 340
urn (2.4.7). Calculate the content of diacerin, C19H 120 gin the
medium from the absorbance obtained from a solution prepared
by dissolving 25 mg of diacerein RSin 10.0 rnl ofacetonitrile
and dilute to 100 m1 with dissolution medium. Dilute 5.0 m1 of
this solution to 50 m1 with the dissolution medium.

D. Not less than 75 per cent of the stated amount of C19HIZOg.

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE - Store and inject the solutions at 4°.

Solvent mixture (a). 60 volumes ofacetonitrile and 20 volumes
of water.

Solvent mixture (b). 20 voh.imes of tetrahydrofuran, 60
volumes of acetonitrile and 20 volumes of water.

Test solution. Disperse the contents of capsules containing
about 25 mg ofDiacerin in 10 m1 of tetrahydrofuran, sonicate
and dilute to 50.0 rnl with solvent mixture (a), fllter.

Reference solution (a). Dissolve about 25 mg of the diacerein
RS in 10.0 m1 of tetrahydrofuran, sonicate and dilute to 50.0 m1
with solvent mixture (a).

Reference solution (b). Dilute 5.0 m1 ofreference solution (a)
to 50.0 rnl with solvent mixture (b). Further dilute 5.0 rnl ofthis
solution to 50.0 rnl with the same solvent.

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

octadecylsilane bonded to porous silica (3.5 f.lll1) (such
as Waters X-terra RPI8),

- mobile phase: a mixture of62 volumes ofa buffer solution
prepared by diluting 2 m1 of orthophosphoric acid in
1000 m1 of water and 38 volumes of acetonitrile,
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- flow rate. 1 ml per minute,
- spectrophotometer set at 254 nm,

injection volume. 1O~'

liijecf reference solution (b). The test iSnbt ValidUfiless the
relative standard deviation for replicate'injections is not more
than 5.0 per cent.

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

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (204.14).

Solvent mixture. 50 volumes of buffer pH 3.0 prepared by
diluting 104 ml of triethylamine in 100 ml ofwater, adjusted to
pH 3.0 with orthophosphoric acid and 50 volumes of
acetonitrile.

Test solution. Disperse the contents of capsules containing
about 50 mg ofDiacerein in 200 ml ofsolvent mixture, sonicate
for 10 minutes and dilute to 250.0 ml with the solvent mixture,
filter. Further dilute 5.0 ml of this solutionto 20.0 mlwith the
solvent mixture.

Diazepam

CI

ClI;H13CINzO Mol. Wt. 284.7

Diazepam is 7-chloro-1 ,3-dihydro-1-methyl-5-phenyl-1,4
benzodiazepin-2-one.

Diazepam contains not less than 98.5 per cent and not more
than 101.0 per cent of CI6HI3CINzO, calculated on the dried
basis.

, Category. Anxiolytic; sedative; anticonvulsant.

Dose. In anxiety states, 2 mg thrice daily, increased ifnecessary
to 15 to 30 mg daily, in divided doses; in insomnia associated
with anxiety,S to 15 mg at bedtime. By intramuscular or slow
intravenous injection, 10 mg, repeated if necessary after 4
hours.

Description. A white or almost white to pale yellow, crystalline
powder;~od()urlecsscoraIill()st ()dourless.' " .
IdentificationReference solution. A 0.005 per cent w/v solution ofdiacerein

RS in the solvent mixture. TestA may be omitted iftests B, C and D are carried out. Tests
B, C and D may be omitted if test A is carried out.

Chromatographic system
a stainless steel column 15 cm x 4.6 mID, packed with A. Determine by infrared absorption spectrophotometry (2.4.6).
octadecylsilane bonded to poroussilica(5/ffil){suchas Compare the spectrum with thllLo1:lt~ned""it11diazepam RS
liiertsil ODS-3), or with the reference spectrum of diazepam.

- mobile phase: a mixture of75 volumes ofbuffer solution B. Measure the absorbances in subdued light immediately
.... ,. _.............. prepared'by dilutinglAml oftriethylamine in·l00 ml'of .... after-preparation ofthe solution; , ..., . ......

water, adjusted to pH 7.0 with orthophosphoric acid When exarninedin the range 230 nm to 360nm(2A.7), a 0.0005
and 25 volumes of acetonitrile, per cent w/v solution in 0.05 M methanolic sulphuric acid
flow rate. 1 ml per minute, shows absorption maxima at about 241 nm and 284 nm;
spectrophotometer set at 254 nm, absorbance at about 241 nm, about 0.5 and at about 284 nm,

injection volume. 20 ~' about 0.23.

liiject the reference solution. The test is not valid unless the C. Measure the absorbance in subdued light immediately
theoretical plates is not less than 2000, tailing factor is not after preparation of this solution.

more than 2.0 and the relative standard deviation of replicate When examined in the range 325 nm to 400 nm (204.7), a
injections is not more than 2.0 per cent. 0.0025 per cent w/v solution in 0.05 M methanolic sulphuric

Inject the reference solution and the test solution. acid shows an absorption maximum only at about 366 nm;
absorbance at about 366 nm, between 0.35 and 0.39.

Calculate the content of Cl9HIZOS in the caps),I1es. D.Determine by the oxygen-flask method (2.3.34); using

Storage. Store protected from moisture. 20 mg of the substance under examination and 5 ml of dilute
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sodium hydroxide solution as the absorbing liquid. When
the process is complete, acidify the solution with dilute
sulphuric acid and boil gently for 2 minutes; the solution
gives the reactions of cWorides (2.3.1).

Tests

Related substances and decomposition products. Determine
in subdued light by thin-layerchromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of equal volumes of hexane and
ethyl acetate.

Prepare the following solutions freshly.

Test solution. Dissolve 1 g of the substance under examination
in sufficient acetone to produce 10 mI.

Reference solution. Dilute 0.1 mI of the test solution to 100 mI
with acetone.

Apply to the plate 5 J1l of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 urn.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with the reference solution.

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

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven over phosphorus pentoxide at
60° at a pressure of 1.5 to 2.5 kPa for 4 hours.

Assay. Weigh accurately about 0.25 g, dissolve in 80 mI of
anhydrous glacial acetic acid with the aid ofheat, ifnecessary
and cool. Titrate with 0.1 M perchloric acid, determining the
end-point potentiometrically (2.4.25). Carry out a 1Jlank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02847 g of
C1JI13ClN20 .

Storage. Store protected from light.

Diazepam Capsules
Diazepam Capsules contain not less than 92.5 per cent and
not more than 107.5 per cent of the stated amount ofdiazepam,
C1JI13ClN20 . .

Usual strengths. 2 mg; 5 mg; 10 mg.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

DIAZEPAM CAPSULES

Mobile phase. A mixture of 100 volumes of chloroform and
10 volumes of methanol.

Test solution. Shake a quantity of the contents of the capsules
with sufficient methanol to produce a solution containing
0.5 per cent w/v of Diazepam, allow to settle and decant the
supernatant liquid.

Reference solution. A 0.5 per cent w/v solution of diazepam
RS in methanol.

Apply to the plate 2 J1l of each solution. After development,
dry the plate in air, spray with a 10 per cent v/v solution of
sulphuric acid in ethanol, heat at 105° for 10 minutes and
examine in ultraviolet light at 365 urn. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference solution.

B. When examined in the range 230 nm to 360 urn (2.4.7), the
solution obtained in the Assay shows two absorption maxima
at about 242 urn and 284 urn.

Tests

Related substances and decomposition products. Determine
in subdued light by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of equal volumes of hexane and
ethyl acetate.

Prepare the following solutions freshly.

Test solution. Shake a quantity of the contents of the capsules
containing 50 mg ofDiazepam with 5 mI ofacetone and filter.

Reference solution. Dilute 1 volume of the test solution to
50 volumes with acetone.

Apply to the plate 20 J1l of the test solution and 5 J1l of the
reference solution. Aftefdevelopment, dry the plate in airand
examine in ultraviolet light at 254 urn. Any secondary spot in
the chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with the
reference solution.

Dissolutiou (2.5.2).

Apparatus No.1,

Medium. 900 mI of 0.1 M hydrochloric acid,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and ftlter promptly
through a membrane ftlter disc with an average pore diameter
not greater than 1.0 lJIIl. Reject the first few mI.of the filtrate
and dilute a suitable volume of the filtrate with 0.1 M
hydrochloric acid. Measure the absorbance of the resulting
solution at the maximum at about 242 urn (2.4.7). Calculate the
content of diazepam, C I6H 13CIN20 in the medium from the
absorbance obtained frQm a solution of known concentration
of diazepam RS.
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D. Not less than 85 per cent of the stated amount of
CJ(;H13C1NzO.

Uniformity of content. Comply with the test stated under
. Gapsulesusiriglliefollowirig·metliodofariiilysis;Weigliari

intact capsule. Open the capsule without losing any part of
the shell and transfer the contents as completely as possible
to a 100-rnl -volumetric flask. Weigh the shell, remove any
retained contents and reweigh the shell. To the flask add 1rnl
ofwater, mix and allow to stand for 15 minutes. Add 80 rnl of a
0.5 per cent w/v solution of sulphuric acid in methanol, shake
for 15 minutes, add sufficient of the methanolic sulphuric
acid to produce 100.0 rnl and filter. Dilute suitably, ifnecessary
and measure the absorbance at the maximum at about 284 Dill

(2.4.7). Calculate the content ofC16H13ClNzO taking 450 as the
specific absorbance at 284 nm, making an appropriate
adjustment for any retained capsule content.

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents of
20 capsules containing about 10 mg of Diazepam, add 5 rnl of
water and complete the test as described under Uniformity of
content beginning at the words "mix and allow to stand for
15 minutes....". Calculate the content of C16H 13ClNzO taking
450 as the specific absorbance at 284 Dill.

Storage. Store protected from light.

Diazepam InJectiQn
Diazepam Injection is a sterile solution of Diazepam in Water
for Injections or other suitable solvent.

Diazepam Injection contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of diazepam,
Cl~13ClNZO.

Usual strengths. 5 mg per rnl; 10 mg per rnl.

Description. A clear, colourless or almostcolourlesssolution.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 100 volumes of chloroform and
10 volumes of methanol.

Test solution. Dilute if necessary, an accurately measured
volume of the injection with water to produce a solution
containing 5 mg ofDiazepam per rnl.

Reference solution. A 0.5 per cent w/v solution of diazepam
RS in methanol.

. Apply to the plate 2 pI of each solution. After development,
dry the plate in air, spray with a 10 per cent v/v solution of

IP2010

sulphuric acidin ethanol, heat at 105° for 10 minutes and
examine in ultraviolet light at 254 Dill. The principal spot in the
chromatogram obtained with the test solution corresponds to

..thatinthechromatogramobtainedwith.thereferencesolution.....

B. When examined in the range 230 Dill to 360 Dill (2.4.7), the
solution obtained in the Assay shows absorption maxima at
about 242 and at about 284 Dill.

Tests

pH (2.4.24). 6.2 to 6.9.

Bacterial endotoxins (2.2.3). Not more than 11.6 Endotoxin
Units per mg of diazepam.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. To an accurately measured volume containing 10 mg
of Diazepam, add 20 rnl of buffer solution pH 7.0 and extract
with four quantities, each of 20 rnl, of chloroform, passing
each extract through about 5 g of anhydrous sodium sulphate
and dilute the combined chloroform extracts to 100.0 rnl with
chloroform. Evaporate 10.0 rnl ofthis solution to dryness under
nitrogen, add sufficient volume of a 0.5 per cent w/v solution
of sulphuric acid in methanol to produce 100.0 rnl. Measure
the absorbance of the resulting solution at the maximum at
about 284 Dill (2.4.7). Calculate the content of C16H 13ClNzO
taking 450)I.stlle:spe:c:ific: absQrpaI1ce lit ~84 ..D1Il'

Storage. Store in single dose or multiple dose containers
protected from. light.

Diazepam Tablets·
DlazepamTa.bletsconfain not less than. 92.5 per cent and not
more than 107.5 per cent of the stated amount of diazepam,
Cl~13C1NzO.

Usual strengths. 2 mg; 5 mg; 10 mg.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 100 volumes of chloroform and
10 volumes of methanol.

Test solution. Shake a quantity of the powdered tablets with
sufficient methanol to produce a solution containing 0.5 per
cent w/v ofDiazepam, allow to settle and decant the supernatant
liquid.

Reference solution. A 0.5 per centw/v solution of diazepam
RS in methanol.
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Apply to the plate 2 ,.u of each solution. After development,
dry the plate in air, spray with a 10 per cent v/v solution of
sulphuric acid in ethanol, heat at 105° for 10 minutes and
examine in ultraviolet light at 254 nm. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference solution.

B. When examined in the range 230 to 360 nm (2.4.7), the
solution obtained in the Assay shows absorption maxima at
about 242 and at about 284 nm.

Tests

Related substances and decomposition products. Determine
in subdued lightby thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of equal volumes of hexane and
ethyl acetate.

Test solution. Prepare freshly by shaking a quantity of the
powdered tablets containing 50 mg ofDiazepam with 5 m1 of
ethanol (95 per cent) and fJltering.

Reference solution. Dilute 1 m1 of the test solution to 50 m1
with ethanol (95 per cent).

Apply to the plate 20 ,.u of the test solution and 5 ,.u of the
reference solution. After development, dry the plate in air arid
examine in ultraviolet light at 254 nm. Any secondary spot in
the chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with the
reference solution.

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 m1 of 0.1 M hydrochloric acid,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and fJlter promptly
through a membrane fJlter discwith an average pore diameter
not greater than 1.0 !J.ill. Reject the frrst few m1 of the fJltrate
and dilute a suitable volume of the filtrate with 0.1 M
hydrochloric acid. Measure the absorbance of the resulting
solution at the maximum at about 242 nm (2.4.7). Calculate the
content of diazepam,C16H13C1NzO ·in the medium from the
absorbance obtained from a solution of known concentration
of diazepam RS.

D. Not less than 85 per cent of the stated amount of
Cl~13C1NzO.

Uniformity of content. Comply with the test stated under
Tablets.

Powder one tablet, add 1 m1 of water, mix and allow to stand
for 15 minutes. Add 80 m1 of a 0.5 per cent w/v solution of
sulphuric acid in methanol, shake for 15 minutes, add
sufficient of the methanolic sulphuric acid to produce

DIAZOXIDE

100.0 m1 and fJlter. Dilute suitably, ifnecessary and measure
the absorbance at the maximum at about 284 nm (2.4.7).
Calculate the content of C16H13C1NzO in the tablet taking 450
as the specific absorbance at 284 nm.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 10 mg ofDiazepam,
add 5 m1 of water and complete the test as described under
Uniformity ofcontent beginning at the words "mix and allow
to stand for 15 minutes ....". Calculate the content of
C16H13C1NzO taking 450 as the specific absorbance at 284 nm.

Storage. Store protected from light.

Diazoxide

CSH7C1NzOzS Mol. Wt. 230.7

Diazoxide is 7-chloro-3-methyl-2H-l,2,4-benzothiadiazine
1,l-dioxide.

Diazoxide contains not less than 98.0 per cent and not more
than 101.0 per cent of CSH7C1NzOzS, calculated on the dried
basis.

Category. Antihypertensive.

Description. Awhite oralmost white, fine orcrystallinepowder.

Identification

Test A may be omitted if tests B, C and D are carried out.
Tests B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with diazoxide RS
or with the reference spectrum ofdiazoxide.

B. Dissolve 0.05 gin 5 m1 of 1 M sodium hydroxide, dilute to
50 m1 with water. Dilute 1.0 m1 of this solution to 100 m1 with
0.1 M sodium hydroxide. When examined in the range 230 nm
to 350 nm (2.4.7), the resulting solution shows an absorption
maximum at 280 nm and a shoulder at 304 nm.The specific
absorbance is 570 to 610.

C. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
the principal spot in the chromatogram obtained with reference
solution (b).
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D. Dissolve about20 mg in a mixture of 5 ml of hydrochloric
acid and 10 ml of water. Add 0.1 g of zinc powder. Boil for 5
minutes, cool and filter. To the filtrate add 2 ml of a 0.1 per cent
w/vsolution of sodium .nitriteandmix.Allow.to stand for 1
minute and add I ml of a 0.5 per cent solution of
naphthylethylerzediamine dihydrochloride. A red or violet
red colour develops.

Tests

Appearance ofsolution. Dissolve 0.4 g in 2 ml of1M sodium
hydroxide and dilute to 20 ml with water. The solution is clear
(2.4.1), and not more intensely coloured than reference solution
YSI (2.4.1).

Acidity or alkalinity. To 0.5 g of the substance under
examination, add 30 ml of carbon dioxide-free water, shake
for 2 minutes and filter. To 10 ml of the filtrate add 0.2 ml of
0.01 M sodium hydroxide and 0.15 ml of methyl red solution,
the solution is yellow. Not more than 0.4 ml of 0.01 M
hydrochloric acid is required to change the colour of the
indicator to red.

Related substauce. Determine by thin layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of7 volumes ofammonia, 25 volumes
of methanol and 68 volumes of chloroform.

Test solution (a). Dissolve 0.1 g of the substance under
examination in a mixture· of 0.5 ml of 1 M sodium hydroxide
and 1 ml of methanol and dilute to 5 ml with methanol.

Test solution (b). Dilute 1 ml of test solution (a) to 5 ml with a
mixture of 1 volume of 1M sodium hydroxide and 9 volumes
of methanol.

Reference solution (a). Dilute 0.5 ml of test solution (a) to 100
ml with a mixture of 1 volume of1 M sodium hydroxide and 9
volumes of methanol.

Reference solution (b). Dissolve 20mg of diazoxide RS in a
... mixture·ofO;5·ml of1Msodium·hydroxide·and·lml ofmethanol

and dilute to 5 ml with methanol .

Apply to the plate 5 ,.u of each solution. Allow the mobile
phase to rise 15 em. Dry the plate in air and examine in ultraviolet
light at 254 nm. Any secondary spot in the chromatogram
obtained with test solution (a) is not more intense than the
spot in the chromatogram obtained with reference solution (a)
(0.5 per cent).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.2 g and dissolve with gentle
heating in 50 ml of a mixture of 1 ml of water and 2mlof
dimethylformamide. Titrate with 0.1 M sodium hydroxide,

IP 2010

determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

Iml of 0.1 M sodium hydroxide is equivalent to 0.02307 g of
CliH

7
ClN

2
0

2
S: .. ... .. . .

Diazoxide Tablets
Diazoxide Tablets contain not less than 92.5 per cent and not
more than 107.5 per cent of the stated amount of diazoxide,
CgH7ClNzOzS.

Usual strength. 50 mg.

Identification

Shake a quantity of the powdered tablets containing 0.2 g of
Diazoxide with 50 ml ofabsolute ethanol, filter and evaporate
the filtrate to dryness at a pressure of 2 kPa. The residue
complies with the following tests.

A. When examined in the range 230 nm to 350 nm (2.4.7), a
0.001 per cent w/v solution in 0.1 M sodium hydroxide shows
an absorbance maximum only at 280 nm.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mpkilephg§e·p.. J:Ilixt1:lr~ qf50 yqIUIl1eSQfto{uelJe, 3Qyolurne~
of ether and 20 volumes of acetone.

Test solution. A 0.02 per cent w/v solution of the residue in
methanol.

Reference solution. A 0.02 per cent w/v solution of diazoxide
RS in methanol.

Apply to the plate 20 ,.u of each solution. After development,
dry the plate in air until the solvent has evaporated, examine
in ultraviolet light at 254 nm and then spray the dried plate
with ethanolic sulphuric acid (20 per cent); heat at 105° for

. ·30·minutes·andimmediatelyexposetonitrousfumes·inadosed··
glass tank for 15 minutes (the nitrous fumes may be generated
by adding 7 M sulphuric acid dropwise to a solution
containing 10 per cent w/v of sodium nitrite and 3 per cent wi
v ofpotassium iodide. Place the plate in a current of warm air
for 15 minutes and spray with a 0.5 per cent w/v solution ofN
(l-naphthyl)ethylenediamine dihydrochloride in ethanol (95
per cent). If necessary allow to dry and repeat the spraying.
The principal spot in the chromatogram obtained· with· test
solution corresponds to that in the chromatogram obtained
with reference solution.

Tests

Related substances. Determine by thin~layerchromatography
(2.4.17), coating the plate with silica gel GF254.
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Mobile phase. A mixture of 7 volumes of 18 M ammonia, 25
volumes of methanol and 68 volumes of chloroform.

Test solution. Shake a quantity of the powdered tablets
containing 0.75 g of Diazoxide with 40 rnl of 0.1 M sodium
hydroxide for 30 minutes, f1lter and dilute the f1ltrate to 50 rnl
with 0.1 M sodium hydroxide.

Reference solution. Dilute 1 rnl of the test solution to 200 rnl
with 0.1 M sodium hydroxide.

Apply to the plate 5 fll of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with the reference solution (0.5 per
cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.05 g of Diazoxide,
add 70 ml of methanol, shake for 1 hour, add sufficient
methanol to produce 100 rnl, mix and f1lter. Dilute 5 rnl of the
f1ltrate to 250 rnl with 0.1 M sodium hydroxide. Measure the
absorbance of the resulting solution at the maximum at about
280 nm (2.4.7). Calculate the content ofCgH7CIN20 2S taking
585 as the specific absorbance at 280 nm.

Diclofenac Sodium

CI HtSCOONa

~NI~
~CI ~

Mol. Wt. 318.1

Diclofenac Sodium is sodium 2-[(2,6-dicWorophenyl)
amino]phenylacetate.

Diclofenac Sodium contains not less than 98.5 per cent and
not more than 101.0 per cent ofCI4HIOCI2NNa02, calculated on
the dried basis.

Category. Analgesic; anti-inflammatory.

Dose. Orally or by intramuscular injection, 25 to 75 mg.

Description. Awhite to slightly yellowish crystalline powder;
slightly hygroscopic.

Identification

Test A may be omitted if tests B, C, and D are carried out.
Tests Band C may be omitted iftests A and D are carried out.

DICLOFENAC SODIUM

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

B. To 1 rnl of a 0.4 per cent w/v solution in methanol add 1 rnl
of nitric acid; a dark red colour develops.

C. In the test for Related substances, the principal peak in the
chromatogram obtained with the test solution corresponds to
the peak in the chromatogram obtained with the reference
solution.

D. A 1 per cent w/v solution gives the reaction of sodium salts
(2.3.1).

Tests

Appearance of solution. A 5.0 per cent w/v solution in
methanol is clear (2.4.1), and not more intensely coloured
than reference solution BYS6 (2.4.1).

pH (2.4.24).6.5 to 8.5, determined ona 1.0 percent w/v solution.

Light absorption (2.4.7). Absorbance of a 5.0 per cent w/v
solution in methanol at about 440 nm, not more than 0.050.

Related substances. Determine by liquid chromatography
. (2.4.14).

Test solution. Dissolve 50 mg of the substance under
examination in methanol and dilute to 50 rnl with the same
solvent.

Reference solution. A 0.0002 per cent w/v solution of
diclofenac sodium RS in methanol.

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

end-capped octylsilane bonded to porous silica (5 fllIl),
- mobile phase: a mixture of 34 volumes of a solution

containing 0.5 g per litre of phosphoric acid and 0.8 g
per litre of sodium dihydrogen phosphate adjusted to
pH 2.5 with phosphoric acid, and 66 volumes of
methanol,

- flow rate. 1 rnl per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 fll.

Inject the test solution and the reference solution. In the
chromatogram obtained with the test solution: the area of any
peak other than the principal peak is not greater than the area
of the principal peak in the chromatogram obtained with the
reference solution (0.2 per cent); the sum of the areas of all
peaks other than the principal peak is not greater than
2.5 times that of the principal peak in the chromatogram
obtained with the reference solution (0.5 per cent). Ignore any
peak with an area less than 0.25 times the area of the principal
peak in the chromatogram obtained with the reference solution.
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DICLOFENAC INJECTION

Heavy metals (2.3.13).1.0 g complies with the limit test for
heavy metals, Method B (10 ppm).

Loss on drying (2.4.19). Notmore than 0.5 percent, determined
.oliLOgbYdi}iiiigiiiarioveii afT05° fof 3 horns:

Assay. Weigh accurately about 0.2 g and dissolve in 50 rnl of
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric
acid, deterrniriing the end-poiiit potentiometrically (2.4.25).
Carry out a blank titration.

1 rnl of 0.1 M perchloric acid is equivalent to 0.03181 g of
CI4HIOClzNNaOz.

Storage. Store protected from light.

Diclofenac Injection
Dic10fenac Sodium Injection

Diclofenac Injection is a sterile solution ofDiclofenac Sodium
iii WaterforInjections. Itmay contairi Propylene Glycol, Benzyl
Alcohol and sufficient Sodium Hydroxide to adjust the pH of
the solution.

Diclofenac Injection contains not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount ofdiclofenac

Usual strength. 25 mg per rnl.

Description. Aclear, colollrless to yelloWish liquid.

Identification

Determine by thill-layer chromatography (2.4.17), coating the
plate with silica gel GF254.

Mobile phase. A mixture of 90 volumes of chloroform,
5 volumes of acetone and 5 volumes of fonnic acid in a

-saturatedcchamber; ..... --------- .-.-----------~------

Test solution. Dilute a suitable volume of the injection
containing 25 mg of Diclofenac Sodium to 10 rnl with
methanol.

Reference solution. A0.25 per cent w/v solution of diclofenac
sodium RS in methanol.

j\ppl)' to the plate.2 III of each solution~ Aj'ter d~vel()pment,

cIiy the plate iii a cooent of Warnl aiiand exarnirie iii ultraviolet
light at 254 nm. Alternatively, spray with a 0.5 per cent w/v
solution of potassium dichromate iii sulphuric acid (20 per
cent). By both methods of visualisation, the priricipal spot in
the chromatogram obtained with the test solution corresponds
to that in the chromatogram obtained with the reference
solution.

IP 2010

Tests

pH (2.4.24).8.1 to 9.0.

·Qtl1er:t~~ts,:G()lTIPlie~:\'Iith.the:tests:statedunderP-3!~l1te.r~··

Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a suitable volume of the injection
containing 25 mg of Diclofenac Sodium to 10.0 rnl with the
mobile phase.

Reference solution. A0.25 per cent w/v solution of diclofenac
sodium RS iii the mobile phase.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm, packed with

octylsilane bonded to porous silica (5 WU),
- mobile phase: a mixture of60volumes of methanol and

40 volumes of 0.1 M sodium acetate solution,
- flow rate. 1rnl per minute,
- spectrophotometer set at 254 nm,

injection volume. 10 Ill.
Inject alternately the test solution and the reference solution
and record the chromatograms for 2.5 times the retention time
of the priricipal peak. IfnecessarY adjust the concentration of
methanol in the mobile phase to obtain the resolution of the
peak due to diclofenac sodium.

Calculate the content ofCl4H1oCIiNNaOziii the injection.

Diclofenac Tablets
Dic10fenac Sodium Tablets

Diclofenac Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of diclofenac
sodium, CI4HIOClzNNaOz. The tablets may be enteric-coated.

Usual strengths. 25 mg; 50 mg.

Identification

Determine by thin-layer chromatography (2.4.17), coating the
plate with silica gel 60 F254 or using a precoated silica gel
60 F254 plate.

Mobile phase.Amixture of100 volumes oftoluene, 10 volumes
of hexane and 10 volumes of anhydrousfonnic acid.

Test solution. Shake a quantity of the powdered tablets
containing 50 mg ofDiclofenac Sodium with 5 rnl ofmethanol,
centrifuge and use the supernatant liquid.

Reference solution. A 1 per cent w/v solution of diclofenac
sodium RS iii methanol.
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Apply separately to the plate 1 Iil of each solution. Mter
development, dry the plate in a current ofwarm air and examine
in ultraviolet light at 254 nm. Alternatively, spray the plate
with a 0.5 per cent w/v solution of potassium dichromate in
sulphuric acid (20 per cent). By both methods of
visualisation, the principal spot in the chromatogram obtained
with the test solution corresponds to that in the chromatogram
obtained with the reference solution.

Tests

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 50 mg of Diclofenac
Sodium, shake with 60 rnl ofmethanol in a 200-rnl volumetric
flask and dilute to volume with methanol. Dilute 5.0 rnl of this
solution to 100.0 rnl with methanol and measure the absorbance
ofthe resulting solution at the maximum at about 285 nm (2.4.7).
Calculate the content ofC14HlOChNNa02 from the absorbance
obtained by repeating the procedure using diclofenac sodium
RS in place of the substance under examination.

Storage. Store protected from light.

Dicloxacillin Sodium

Mol. Wt. 510.3

Dicloxacillin Sodium is sodium (6R)-6-[3-(2,6
dichlorophenyl)-5-methylisoxazole-4-carboxamido]
penicillanate monohydrate.

Dicloxacillin Sodium contains not less than 95.0 per cent and
not more than 102.0 per cent ofC19H16ChN3NaOsS, calculated
on the anhydrous basis.

Category. Antibact<erial.

Description. A white or almost white crystalline powder,
hygroscopic. .

Identification

Tests A and D may be omitted if tests B, C and D are carried
out. Tests B, C and D may be omitted if tests A and Dare
carried out.

DICLOXACILLIN SODIUM

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

B. Determine by thin layer chromatography (2.4.17), coating
the plate with silica gel H.

Mobile phase. A mixture of 30 volumes of acetone and
70 volumes of a 15.4 per cent w/v solution of ammonium
acetate, adjusted to pH 5.0 with glacial acetic acid.

Test solution. Dissolve 25 rng of the substance under
examination in 5 ml ofwater.

Reference solution (a). A 0.5 per cent w/v solution of
dicloxacillin sodium RS in water.

Reference solution (b). A solution containing 0.5 per cent
w/v each of cloxacillin sodium RS, dicloxacillin sodium RS
and flucloxacillin sodium RS in water.

Apply to the plate 1 Iil of each solution. Allow the mobile
phase to rise 15 cm. Dry the plate in air. Expose to iodine
vapour until the spots appear and examine in daylight, the
chromatogram obtained with reference s~lution (b) shows
three clearly separated spots. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution (a).

C. Place about 2 mg in a test-tube about 150 rom long and
about 15 rom in diameter. Moisten with 0.05 rnl of water and
add 2 rnl of sulphuric acid10rmaldehyde reagent. Mix the
contents of the tube by swirling; the colour of the solution is
slightly greenish-yellow. Place the test-tube in a water-bath
for 1 minute; a yellow colour develops.

D. GivesreactionAofsodium (2.3.1).

Tests

Appearance ofsolution. A 10.0per cent w/v solution in carbon
dioxide-free water (solution A) is clear (2.4.1) and its
absorbance at 430 nm (2.4.7) is not more than 0.04.

pH (2.4.24). 5.0to 7.0, determined in solution A.

Specific optical rotation (2.4.22). +128° to +143°, determined
in a 1 per cent w/v solution.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution (a). Dissolve 50 mg of the substance under
examination in 50.0 rnl of the mobile phase.

Test solution (b). Dilute 5.0 rnl of test solution (a) to 50.0 rnl
with the mobile phase.

Reference solution (a). A 0.01 per cent w/v solution of
dicloxacillin sodium RS in the mobile phase.
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DICLOXACILLIN SODIUM

Reference solution (b). Dilute 5;0 rril of test'solution(b) to
50.0 ml with the mobile phase.

.. Reference solution (c). A solution containing O.OLperceIlt
wlveach ofJlucloxacillin sodium RS and dicloxacillin sodium
RS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with

octadecylsilane bonded to porous silica (5 fllll),
mobile phase: a mixture of 25 volumes of acetonitrile
and 75 volumes of a 0.27 per cent w/v solution of
potassium dihydrogen phosphate, adjusted to pH 5.0
with dilute sodium hydroxide solution,
flow rate. 1 ml per minute,
spectrophotometer set at 225 nm,
injection volume. 20 Ill.

Inject reference solution (c). The test is not valid unless the
resolution between the peaks due to flucloxacillin and
dicloxacillin is not less than 2.5.

Inject reference solution (b) and test solution (a). Run the
chromatogram 5 times the retention time of the principal peak.
In the chromatogram obtained with test solution (a), the area
of any secondary peak is n.ot more than the area. ofthe principal
peak in the chromatogram obtained with reference solution
(b) (1 per cent). The sum of the areas of all the secondary
peaksis not morethan 5times the.area.ofthe.principal.peak in
the chromatogram obtained with reference solution (b) (5 per
cent). Ignore any p~ak\Vithan area less tllang.05 times the
area of the principal peak in the chromatogram obtained with
reference solution (b) (0.05 per cent).

N,N-Dimethylaniline (2.3.21). Not more than 20 ppm,
determined by Method A.

2"Ethylhexanoic acid. Not more than 0.8 per cent.

Determine by gas chromatography (2.4.13).

. Test solution; Prepare a 0;1 percentw/v solution·of3- ....
cyclopropionic acid (Internal standard) in cyclohexane
(solution A). To 0.3 g of the substance under examination add
4.0 ml of33 per cent v/v solution of hydrochloric acid and 1.0
ml of solution (A). Shake vigorously for 1minute, centrifuge if
necessary and use the clear supernatant layer.

Reference solution. Dissolve 75 mg of 2-ethylhexanoic acid
in solutionA and dilute to 50 ml with solution A. To 1 ml of this
solution add 4.0 ml of a 33 per cent v/v solution ofhydrochloric
acid, shake vigorously for 1 minute, centrifuge if necessary
and use the clear supernatant layer.

Chromatographic system
- a wide-bore fused silica column 10m x 0.53 mm coated

with macrogol20,000 2-nitrophthalate (f11m thickness
1.0 fllll),

IP 2010

temperature:
column 40° from 0 to 2 minutes, 40°-200° from 2 to 7.3
minutes and 200° from 7.3 to 10.3 minutes,

.... •.... iiiletport20b°ariddefedor300";

- flow rate.' 10 ml per minute, using nitrogen as carrier gas.

Inject 1 III of the reference solution. The test is not valid unless
the resolution between the peaks of 2-ethyhexanoic acid and
3-cyclohexylpropionic acid is not less than 2.0.

Inject 1 III of the reference solution and the test solution.

Calculate the content of2-ethylhexanoic acid.

Water (2.3.43).3.0 to 4.5 per cent, determined on 0.3 g.

Dicloxacillin Sodium intended for use in the manufacture of
parenteral preparations complies with the following
additional tests.

Pyrogens. Complies with the test for pyrogens (2.2.8), using
not less than 20 mg per kg of the rabbit's weight, dissolved in
1 ml of waterfor injection.

Assay. Determine by liquid chromatography (2.4.14), using
test solution (b), reference solution (a) and chromatographic
system as described under the test for Related substances.

Inject reference solution (a). The test is not valid unless the
relative standard deviation for replicate injections is not more
than 1.0 per cent.

Inject reference solution (a) and test solution (b).

Calculate the content of CI9H16CI2N3NaOsS.

Storage. Store protected from moisture, at a temperature not
exceeding 25°. If it is intended for use.in manufacture of
parenteral preparation, the container should be sterile, airtight
and temper-proof.

Didoxacillin Capsules
Dicloxacillin Sodium Capsules

Dicloxacillin Capsules contain not less than 90.0 per cent and
not more than 120.0 per cent of the stated amount of
dicloxacillin, C19H17CI2N30sS.

Usual strengths. 250 mg; 500 mg.

Identification

In the Assay, the principle peakin the chromatogram obtained
with· the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.
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Tests

Dissolution (2.5.2):

Apparatus No.2,
Medium. 900 mI of water,
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Dilute the filtrate with buffer solution and filter.

Reference solution. A 0.11 per cent w/v solution of
dicloxacillin sodium RS in the buffer solution.

Use the chromatographic system as described under Assay.

Inject the reference solution and the test solution.

Calculate the content of C19H17CI2N30SS.

D. Not less than 75 per cent of the stated amount of
C19H17Cl2N30SS.

Uniformity of content (For capsules containing 10 mg or
less). Comply with the test stated under capsules.

Determine by liquid chromatography (2.4.14), as described
under Assay, using the following solution as the test solution.

Test solution. Empty the contents of one capsule, crush, if
necessary, add buffer solution, shake vigorously, centrifuge
and dilute to 200.0 mI with the buffer solution, filter.

Calculate the content of C19H17ChN30SS in the capsules.

Water (2.3.43). Not more than 5.0 per cent, determined on
O.lg.

Assay. Determine by liquid chromatography (2.4.14).

NOTE-Use freshly prepared solutions.

Buffer solution. Dissolve 5.44 g of monobasic potassium
phosphate in 2000 mI of water, adjust the pH to 5.0 with 8 M
potassium hydroxide.

. Test solution. Weigh accurately a quantity· of the mixed
contents of 20 capsules containing about 100 mg of
dicloxacillin, disperse in 100.0mI ofbuffer solution and filter.

Reference solution. A 0.11 per cent w/v solution of
dicloxacillin sodium RS in the buffer solution.

Chromatographic system
- a stainless steel column 30 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 /lID),
- mobile phase: a mixture of75 volumes ofbuffer solution

and 50 volumes of acetonitrile,
- flow rate. 2 mI per minute,

spectrophotometer set at 225 urn,
injection volume. 10 Ill.

DlCLOXACILLIN ORAL SUSPENSION

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

Inject the reference solution and the test solution.

Calculate the content of C19H17CI2N30SS in the capsules.

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

DicIoxacillin Oral Suspension
Dicloxacillin Sodium Oral Suspension

Dicloxacillin Oral Suspension is a dry mixture ofDicloxacillin
with buffering agents and other excipients. It contains a
suitable flavouring agent. It is filled in a sealed container.

The suspension is constituted by dispersing the contents of
sealed container in the specified volume of water just before
use.

Dicloxacillin Oral Suspension contains not less than 90.0 per
cent and not more than 120.0 per cent of the labeled amount of
dicloxacillin, C19H17ChN30SS.

When stored at the temperature and for the period stated on
the label during which the constituted suspension may be
expected to be satisfactory for use, it contains not less than
80.0 per cent of the stated amount of dicloxacillin,
C19H17ChN30SS.

Usual strength. 12.5 mg permi.

Identification

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

Tests

pH (2.4.24). 4.7 to 7.5, of the constituted oral suspension.

Water (2.3.43). Not more than 2.0 per cent, determined on
O.lg.

Other tests. Complies with the tests stated under Oral
Suspension.

Assay. Determine by liquid chromatography (2.4.14).

NOTE-Use freshly prepared solutions.

Buffer solution. Dissolve 5.44 g of monobasic potassium
phosphate in 2000 mI of water, adjusted to pH 5.0 with 8 M
potassium hydroxide.
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Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 1.0per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.6 g, .dissolve in 20 m1 of
anhydrous glacial acetic acid and add 10 m1 of mercuric

Identification

A. Dissolve a suitable quantity in acetone and evaporate to
dryness. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with dicyclomine
hydrochloride RS or with the reference spectrum of
dicyc10mine hydrocWoride.

B. To 3 m1 of a 0.1 per cenfwlv solution 6fs()diunzdodecyl
sulphate, add 5 m1 ofchloroform and 0.05 m1 of a 0.25 per cent
w/v solution of methylene blue, mix gently and allow to
separate; the cWoroform layer is blue. Add 20 mg of the
substance under examination dissolved in 2 m1 of water, mix
gently and allow to separate; the aqueous layer is blue and
the cWoroform layer is colourless.

C. Dissolve10 mg in 5 m1 ofwater and add 0.2 m1 of2M nitric
acid and 0.5 m1 ofsilver nitrate solution; a white precipitate is
produced.

Dose. 30 to 60 mg daily, in divided doses. If used as an oral
solution and the solution is required to be diluted, the diluted
solution should be fresWy prepared.

~- _._-- -

Descriptioll. A white or ahnost white, crystalline powder;
odourless or ahnost odourless.

Related substances.Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 50 volumes of I-propanol,
30 volumes ofethyl acetate, 15 volumes ofwater and 5 volumes
of strong ammonia solution.

Test solution. Dissolve ·().5 goIihe substance under
examination in 10 m1 ofmethanol._....._.._...CBC - 0 o~---(H~H3~-H-C-I--~:=i~::~~~r~.:::~:s~:~::~u:;:;::'i~::'

Apply to the plate 10 J1l of each solution. After development,
dry the plate in air and spray with dilute potassium
iodobismuthate solution. Any secondary spot in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with the
reference solution.

Cl~35N07,HCl Mol. Wt. 345.9

Dicyc10mine HydrocWoride is 2-diethylaminoethyl
bicyc1ohexyl-l-carboxylate hydrocWoride.

Dicyc10mine HydrocWoride contains not less than 99.0 per
cent and not more than 101.0 per cent of C19H3SNOz,HCl,
calculated on the dried basis.

Category. Antispasmodic.

Test solution. An accurately· measured· volume of the
constituted suspension containing about 125 mg of
dicloxacillin to a 200-ml flask. Add 20.0 ml of
difizethYlf6rmiifizide and 5;0 m10f ethanol; and stir for 15
minutes. Add another 50.0 m1 ofbuffer, centrifuge this mixture
for 15 minutes, dilute to 200.0 m1 with the buffer solution and
filter.

Reference solution. Weigh accurately a 65 mg ofdicloxacillin
sodium RS, to 100.0 m1 of volumetric flask, add 20.0 m1 of
dimethylformamide, 5.0 m1 of ethanol (95 per cent), and 20.0
m1 ofbuffer solution, and stir for 5.0 minutes, dilute to volume
with the buffer solution and ftlter .

Chromatographic system
- a stainless steel column 30 cm x 4.6 rom, packed with

octadecylsilane bondedto porous silica (5 !JIll),
mobile phase: a mixture of75 volumes ofbuffer solution
and 50 volumes of acetonitrile,

- flow rate. 2 m1 per minute,
- spectrophotometer set at 225 nm,
- injection volume. 10 J1l.

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

Inject the reference solution and the test solution.

Calculate the content of C19H17ClzN30sSinthe suspension.

Storage. Store protected from moisture at a temperature not
exceeding30°;

Dicyclomine Hydrochloride
Dicyc10verine Hydrochloride
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acetate solution. Titrate with 0.1 M perchloric acid, using
crystal violet solution as indicator. Carry out a blank titration.

1 mI of 0.1 M perchloric acid is equivalent to 0.03460 g of
C19H35N02, HCI.

Dicyclomine Injection
Dicyclomine Hydrochloride Injection

Dicyclomine Injection is a sterile, isotonic solution of
Dicyclomine Hydrochloride in Water for Injections.

Dicyclomine Injection contains not less than 93.0 per cent
and not more than 107.0 per cent of the stated amount of
dicyclomine hydrochloride, C19H35N02,HCI.

Usual strength. 10 mg per mI.

Identification

A. To a volume containing 0.1 g ofDicyclomine Hydrochloride
add 10 mI of water and 1mI of hydrochloric acid, shake with
25 mI of ether and allow to separate. Extract the aqueous layer
with 30 mI ofchloroform, wash the extract with two quantities,
each of 10 mI, ofwater and filter the chloroform solution through
anhydrous sodium sulphate. Evaporate the filtrate to dryness.
The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with dicyclomine
hydrochloride RS treated in the same manner.

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

Tests

Bacterial endotoxins (2.2.3). Not more than 17.2 Endotoxin
Unit per mg ofDicyclomine Hydrochloride.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 1volume of0.04 M phosphate buffer, pH 7.5
and 1 volume of acetonitrile.

Test solution. Dilute a volume containing about 20 mg of
Dicyclomine Hydrochloride to 50.0mI with the solvent mixture.

Reference solution. A 0.04 per cent wlv solution ofdicyclomine
hydrochlorideRS in the solvent mixture.

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

octylsilane bonded to porous silica (5 1J1Il),

DICYCLOMINE ORAL SOLUTION

- mobile phase: a mixture of 30 volumes of 0.02 M
phosphate buffer pH 7.5 prepared by dissolving 2.72 g
of monobasic potassium phosphate in 900 mI of water,
adjusting the pH to 7.5 with 10 per cent wIv solution of
sodium hydroxide, diluting to 1000 mI with water and
70 volumes of acetonitrile,

- flow rate. 1mI per minute,
- spectrophotometer set at 215 urn,

injection volume. 20 Ill.
Inject the reference solution. The test is not valid unless the
tailing factor for the analyte peak is not more than 2.0, and the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of C19H35N02,HCl in the injection.

Storage. Store protected from light, in single dose or multiple
dose containers.

Dicyclomine Oral Solution
Dicyclomine Hydrochloride Oral Solution; Dicycloverine

Hydrochloride Oral Solution

Dicyclomine Oral Solution is a solution of Dicyclomine
Hydrochloride in a suitable flavoured vehicle.

Dicyclomine Oral Solution contains not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount of
dicyclomine hydrochloride, C19H35N02,HCI.

Usual strength. 10 mg in 5 mI.

Identification

A. To a volume containing 0.1 g ofDicyclomine Hydrochloride
add 10 mI of water and 1mI of hydrochloric acid, shake with
30 mI of ether and allow to separate. Extract the aqueous layer
with 30 mI ofchloroform, wash the extract with two quantities,
each of 10 mI, ofwaterand filter the chloroform solution through
anhydrous sodium sulphate. Evaporate the filtrate to dryness,
recrystallise the residue from hot acetone and dry at 105° for
30 minutes. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with. that obtained with dicyclomine
hydrochloride RS or with the reference spectrum of
dicyclomine hydrochloride.

B. Acidify the oral solution with 2 M nitric acid and add silver
nitrate solution; a white precipitate is produced.

Tests

Other tests. Complies with the tests stated under Oral Liquids.
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Mol. Wt. 236.2

DICYCLOMINE TABLETS

Assay. Weigh,accurately a quantity containing about 5 mg of
Dicyc10mine Hydrochloride add 5 rn1 of sulphuric acid
(10 per cent vlv) and 2 ml of0.02 M potassiumpermanganate,
mix; allowto stand; add20ml ofwaterand20mlofchlorofomz
to the decolorised solution and titrate with 0.001 M sodium
dodecyl sulphate, using I ml of dimethyl yellow solution as
indicator.

1 ml of 0.001 M sodium dodecyl sulphate is equivalent to
0.0003460 g ofC19H3sN02,HCl.

Determine the weight perml of the oral solution (2.4.29), and
calculate the content of C19H3SN02,HCI, weight in volume.

Storage. Store protected from light.

Dicyclomine Tablets
Dicyclomine Hydrochloride Tablets; Dicycloverine
Hydrochloride Tablets

Dicyc10mine Tablets contain not less than 92.5 per cent and
not more than 107.5 per cent of the stated amount of
dicyc10mine hydrochloride, C19H3SN02,HCl.

Usual strength. 20 mg.

Identification

A. Extract a quantity ofthe powdered tablets containing 0.2eg
ofDicyc10mine Hydrochloride with 20 ml ofchlorofomt, filter,
evaporate the filtrate to dryness, recrystallise the residue from
hot acetone and dry at 105° for 4 hours. The residue complies
with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with dicyclomine
hydrochloride RS or with the reference spectrum of
dicyc10mine hydrochloride.

B. To 3 ml of a 0.1 per cent w/v solution of sodium dodecyl
sulphate;add5mlofchlorofomt"andO:05mlofaO:25-per cent'·
w/v solution of methylene blue, mix gently and allow to
separate; the chloroform layer is blue. Add a quantity of the
powdered tablets containing 20 mg of Dicyc10mine
Hydrochloride dispersed in 2 ml ofwater, mix gently and allow
to separate; the aqueous layer is blue and the chloroform
layer is colourless.

C. Shake a quantity of the powdered tablets containing 10 mg
ofI>icyCloJ:lline Hydrodliorlde witIJ.5 mJ. ofwater and 0.2 mJ. of
2 M nitric acid, filter and add 0.5 ml of silver nitrate solution
to the filtrate; a white precipitate is produced.

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

IP 2010

Mobile phase. A mixture of50 volumes of I-propanol,
30 volumes ofethyl acetate, 15 volumes ofwater and 5 volumes
of strong ammonia solution.

Test solution. Shake a quantity of the powdered tablets
containing 0.2 g of Dicyc10mine Hydrochloride with 8 ml of
water and 2 ml of strong ammonia solution, extract with two
quantities, each of20 ml, ofchlorofomt, shake with anhydrous
sodium sulphate, filter, evaporate the filtrate to dryness and
dissolve the residue in 4 ml of chlorofonn.

Reference solution. Dilute 1 volume of the test solution to
500 volumes with chlorofomt.

Apply to the plate 10 ~ of each solution. After development,
dry the plate in air and spray with dilute potassium
iodobismuthate solution. Any secondary spot in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with the
reference solution.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 30 mg ofDicyc10mine
Hydrochloride, add 20 ml of water and shake. Add 10 ml of
1 M sulphuric acid, 1 ml Of dimethyl yellow solution and
40 ml of chlorofomt, shake and titrate with 0.004 M sodium
dodecyl sulphate, shaking vigorously and allowing the layers
to separate after,each,addition, until a permanent orange~pink
colour is produced in the chlorofonn layer.

Iml ofO;004M sodium dodecylsulphateis equivalent to
0.001384 gOfC19H3SN02,HCl.

Storage. Store protected from light.

Didanosine

o

HNJ)-N~
l:-N3-N

HO~
ClOH12N403

Didanosine is 2',3'-dideoxyinosine.

Didanosine contains not less than 98.0 per cent and not more
than 102.0 per cent of CIOH12N403, calculated on the dried
basis.

Category. Antiretroviral.
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Dose. 250 or 400 mg daily, depending on body weight ofpatient.

Description. A white or almost white crystalline powder.

Identification

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

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

Tests

Specific optical rotation (2.4.22). -24.0° to -28.0°, determined
in a 1.0 per cent w/v solution in water.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under
examination in 100 m1 of the mobile phase.

Reference solution. A 0.001 per cent w/v solution of the
substance under examination in the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
octadecy1silane bonded to porous silica (5 fllIl),

- mobile phase: a filtered and degassed mixture of
6 volumes of acetonitrile and 94 volumes of water,

- flow rate. 1 m1 per minute,
- spectrophotometer set at 254 urn,
- injection volume. 20 ~.

Inject the test solution and the reference solution.. In the
chromatogram obtained with the test solution, the area of any
peak other than the principal peak is not greater than half of
the area of the principal peak in the chromatogram obtained
with the reference solution (0.5 per cent) and the sum of the
areas of all such peaks is not greater than the area of the
principal peak in the chromatogram obtained with the reference
solution (1.0 per cent).

Hea'Vy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method A (20 ppm).

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

Loss on drying (2.4.19). Not more that 0.5 per cent, determined
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14) as given
under the test for Related substances using the following
solutions.

Test solution. Dilute 5.0 m1 of a 0.1 per cent w/v solution of the
substance under examination in water to 100.0 m1 with the
mobile phase.

DIDANOSINE CAPSULES

Reference solution. Dilute 5.0 m1 of a 0.1 per cent w/v solution
of didanosine RS in water to 100.0 m1 with the mobile phase.

Inject the reference solution. The test is not valid unless the
column efficiency determined from the didanosine peak is not
less than 5000 theoretical plates, the tailing factor is not more
than 1.5 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of C IOH12N40 3.

Storage. Store protected from light.

Didanosine Capsules
Didanosine Capsules contain enteric-coated granules of
Didanosine.

Didanosine Capsules contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
didanosine, CIOH12N403'

Usual strengths. 125 mg; 200 mg; 250 mg; 400 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

A. Apparatus No.2,
Medium. 1000 m1 of 0.1 M hydrochloric acid,

Speed and time. 100 rpm and 120 minutes.

Determine by liquid chromatography (2.4.14).

Test solution. At the end of the test period dissolve all the
granules from the basket in 750 m1 of buffer solution pH 7.5
prepared by dissolving 1.41 g of disodium hydrogen
orthophosphate anhydrous in 1000 m1 of water, adjusting the
pH to 7.5 with orthophosphoric acid and fIltering, and dilute
to 1000 m1 with the buffer solution. Dilute suitably to get a
solution'containing about 0.005 per cent w/v of didanosine.

Reference solution. A 0.005 per cent w/v solution of
didanosine RS in the buffer solution. .

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded porous silica (5fllIl),
- mobile phase: a mixture of 950 volumes ofbuffersolution

pH 7.5 and 50 volumes of acetonitrile,
- flow rate. 1.5 m1 per minute,
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Inject the reference solution. The test is not valid unless the
coluITIJ.i effiCiency is not less than 3000 theoretical plates the
tailing factor is not more than 1.5 and the relative standard
deviation of replicate injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of ClOHI2N403 in the capsules.

Reference solution. A 0.005 per cent w/v solution of

Us~ the chromatQgr-l!pJlj.~..§ysteI!Lc1escriQed in testA. . __di_da!:~si~~1!~_~_~!!!!er !~~~ti~n p.!L~_5._. .. ..... .._._..._
Inject the reference solution. The test is not valid unless the Chromatographic system
column effiCiency is not less than 3000 theoretical plates, the - a stainless steel column 15 cm x 4.6 mm packed with
tailing factor is not more than 1.5 and the relative standard octadecylsilane bonded to porous silica (5 flI11),
deviation ofreplicate injections is not more than 2.0 per cent. - mobile phase: a mixture of950 volumes ofbuffersolution

pH 7.5 and 50 volumes of acetonitrile,
Inject the test solution and the reference solution. . _ flow rate. 1.5 ml per minute,

D. Not less than 75 per cent of the stated amount of - spectrophotometer set at 249 nm,
CIOH12N403' .

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE - Prepare the solutions immediately before use.

Test solution. Weigh accurately a quantity of the contents of
the capsules containing 100 mg of Didanosine, dissolve in
100 ml ofmobile phase and filter.

- spectrophotometer set at 249 nm, Reference solution (a). A 0.1 per cent· w/v solution· of
- injection volnme. 10 fll. didanosine RS in the mobile phase.

I1:lj~c;tt1l~r~f~r~Ilc;e s()ll1ti()Il,'Th~t~stis Il()lyaJi<:lllII1flsl)t1l~ .. l?efe~encesolution (b). Dilute 1 ml ofreference soll1tion(a) to
coltirl1h effiCiency is not less thaIl 3000 theoretical j:l1a.testhe 100 ml with the mobile phase.

tailing factor is not more than 1.5 and the relative standard Chromatographic system
deviation of replicate injections is not more than 2.0 per cent. _ a stainless steel column 25 cm x 4.0 mm packed with

Inject the test solution and the reference solution. octadecylsilane bonded to porous silica (5fl111), (such
as Lichrospher RPI8e),

Calculate the percentage of ClOHI2N403 released in the aCid
- mobilephase: a mixture of 95 volumes ofa buffer solution

medium by subtracting the content of ClOHI2N403 in the test
prepared by dissolving 1.15 g ofammonium dihydrogen

solution from the total content of didanosine, ClOHI2N403
orthophosphate in 1000 ml of water, and 5 volumes of

determined in the Assay.
acetonitrile, adjust the pH to 6.8 with triethylamine

Not more than 10 per cent of the stated amount of ClOHI2N403 and filter,
is dissolved in 120 minutes. flow rate. 1 ml per minute,

B. Apparatus No.2, - spectrophotometer set at254nm,
- injection volume. 20 fll.

Medium. 1000 ml of a buffer solution prepared by mixing 250
ml of 0.2 M tribasic sodium phosphate buffer and 750 ml of Inject reference solution (a). The test is not valid unless the
0.1 M hydrochloric acid and adjusting the pH to 6.8 with 2 M column effiCiency is not less than 4500 theoretical plates and
hydrochloric acid or 2 M sodium hydroxide, the tailing factor is not more than 2.0.

Speed and time. 100 rpm and 45 minutes. Inject the test solution and the reference solution (b). In the
chromatogram obtained with the test solution, the area of any

Run for 120 minutes at 100 rpm using the medium given in secondary peak is not more than 4 times the area of the peak in
method A. At the end of this period discard the medium from the chromatogram obtained with the reference solution (b)
each vessel without losing any of the granules and fill the (4.0 per cent) and the sum of all the secondary peaks is not
empty vessel with the dissolution medium preheated to 37°. more than 5.5 times the area of the peak in the chromatogram
AfteHunningthe apparatusfor45minutes,withdrawasuitable obtainedWiththeteferencesolll.tion (5.5pefcent);-
volume of the medium and dilute to get a concentration of
about 0.005 per cent w/v of didanosine in the dissolution Other tests. Comply with the tests stated under Capsules.

medium. Assay. Determine by liquid chromatography (2.4.14).

Determine by liquid chroma.tography (2.4.14). Test solution. Weigh accurately a quantity of the contents of

Test solution. The solution obtained in the manner described the capsules containing 50 mg of Didanosine, dissolve in
above. 100.0 ml ofthe buffersolutionpH 7.5 and filter. Dilute 5.0 ml of

the solution to50.0 mlwiththe buffer solutionpH7.5..
Reference solution. A 0.005 per cent w/v solution of
didanosine RS in the dissolution medium.
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Inject the reference solution. The test is not valid unless the
column efficiency determined from the didanosine peak is not
less than 3000 theoretical plates and the tailing factor is not
more than 1.5.

Inject separately the buffer and test solution. Examine the
chromatogram obtained with the buffer solution for any
extraneous peaks and ignore the corresponding peaks
observed in the chromatogram obtained with the test solution.

Any secondary peak observed in the chromatogram obtained
with the test solution should not be more than 5.0 per cent
and the sum of the areas of all the secondary peaks should
not be more than 6.0 per cent when calculated by percentage
area normalisation.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately a quantity of the powdered
tablets containing about 100 mg of Didanosine and transfer to
a 100-ml volumetric flask. Add about 50 ml of buffer solution
pH 7.0, mix with the aid of ultrasound for 10 minutes, dilute to
volume with the same solvent, mix and filter through a
membrane f1l.ter disc with an average pore diameter not greater
than 0.45 filll.

Reference solution. A 0.1 per cent w/v solution of didanosine
RS in buffer solution pH 7. O. Filter through a membrane fIlter
disc with an average pore diameter not greater than 0.45 filll.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 filll) (Such
as Kromasil C18),

- mobile phase: a filtered and degassed mixture of
5 volumes of acetonitrile and 95 volumes of a buffer
solution prepared by dissolving 1.42 g of disodium
hydrogen phosphate in 1000 ml of water, adjusting the
pH to 7.5 ± 0.05 with dilute phosphoric acid,
flow rate. 1.5 ml per minute,

- spectrophotometer set at 245 nm,
- injection volume. 5 ~.

Inject the reference solution and record the chromatogram for
twice the retention time of didanosine. The test is not valid
unless the column efficiency determined from the didanosine
peak is not less than 4500 theoretical plates, the tailing factor
is not more than 1.5 and the relative standard deviation for
replicate injections is not more than 1.0 per cent.

Storage. Store protected from moisture, at a temperature not
exceeding 30°.

Didanosine Tablets
Didanosine Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
didanosine, C lOH12N40 3• The tablets may contain permitted
flavouring agents.

Usual strengths. 25 mg; 50 mg; 100 mg; 150 mg; 200 mg.

Identification

A. Shake a quantity of the powdered tablets containing 0.1 g
ofDidanosine with 80 ml ofwater, dilute to 100 ml with water
and f1l.ter. Dilute 5 ml of the f1l.trate to 100 ml with water. When
examined in the range 220 nm to 350 nm (2.4.7), the resulting
solution shows an absorption maximum only at about 250 nm.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Weigh accurately a quantity of the powdered
tablets containing about 50 mg of Didanosine and transfer to
a 50-ml volumetric flask. Add about 25 ml of buffer solution
pH 7.0, and mix with the aid ofultrasound for 5 minutes, dilute
to volume with the same solvent, mix and f1l.ter.

Reference solution. Weigh accurately about 50 mg didanosine
RS and transfer to a 50-ml volumetric flask. Dissolve in about
25 ml of buffer solution pH 7.0 and dilute to volume with the
same solvent. Dilute 5.0 ml of this solution to 50.0 ml with the
same solvent. Dilute further 5.0 ml to 50.0 ml with the same
solvent and f1l.ter through a membrane f1l.ter disc with an average
pore diameter not greater than 0.45 filll.

Chromatographic systellJ,
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 filll) (Such
as KromasilC18), .

- mobile phase: f1l.tered and degassed gradient mixtures
of acetonitrile and buffer solution pH 7.0 prepared by
dissolving 1.42 g of disodium hydrogen phosphate and
6.8 g of tetrabutylammonium hydrogen sulphate in
1000 ml of water, adjusting the pH of the solution to
7.0 ± 0.05 with sodium hydroxide solution,

- flow rate. 1.5 ml per minute,
- a linear gradient programme using the conditions given

below,
- spectrophotometer set at 245 nm,

- injection volume. 5 ~.

Time Buffer (pH 7.0) Acetonitrile
(in min.) (per cent v/v) (per cent v/v)

0-8 100 ~ 0 0

20 - 25 70 ~30 30

26 - 35 100 ~ 0 0

Comment

isocratic

linear gradient

re-equilibrium
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Dienestrol Tablets

Dienoestrol Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
dienoestrol, ClsHlsOz.

Usual strength. 1 mg.

Storage. Store protected from light.

Tests

Dienoestrol Tablets

Mol. Wt. 266.3

OH

CHsHO

Dienestrol

Related substances. Determine by thin-layer chromatography
(2,4.17), coating the plate with silica gel G. .

Mobile phase. A mixture of 90 volumes of toluene ,and
10 volumes of diethylamine.

Test solution (a). Dissolve 0.5 g of the substance under
examination in 5 ml of ethanol (95 per cent).

Test solution (b). Dilute 5 ml oftest solution (a) to 100 ml with
ethanol (95 per cent).

Reference solution (a). A 0.5 per cent w/v solution of
dienoestrol RS in ethanol (95 per cent).

Reference solution (b). Dilute 5 ml of reference solution (a) to
50 ml with ethanol (95 per cent).

Reference solution (c). A solution containing 0.25 per cent
w/v each of dienoestrol RS and stilbestrol RS in ethanol
(95 per cent).

Apply to the plate 1 III of each solution. After development,
dry the plate in air, spray with ethanolic sulphuric acid
(20 per cent v/v) and heat at 120° for 10 minutes. Any
secondary spot in the chromatogram obtained with test
solution (a) is not more intense than the spot in the
chromatogram obtained with reference solution (b). The test
is not valid unless the chromatogram obtained with reference
soltttion(c)'shows'atleast two'c1earlyseparated spots'having
approximately the same intensity.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 percent, determined
on 1.0 g by drying in an oven at 105°.

Test A may be omitted iftests B, Cand D are carried out. Tests
Assay. Weigh accurately about 25 mg and dissolve in sufficient

Band C may be omitted if tests A and D are carried out.
ethanol to produce 100.0 ml. To 5.0 ml of this solution add

A. Determine by infrared absorption spectrophotometry (2.4.6). 10 ml of ethanol, dilute with 0.1 M sodium hydroxide to
Compare the spectrum with that obtained with dienoestrol 250.0 ml and measure the absorbance of the resulting solution

,'" f11.th~millillJ;l.1!mat~QQ,Il14~~!1!I!(4A,7)"G~<::!1.Il:l!~t:h~<::C:>J:lt~J:lt
of ClsHlsOz from the absorbance obtained by repeating the
procedure using dienoestrol RS in place of the substance
under examination.

Dienoestrol

Identification

Inject alternately the test solution and the reference solution.

Calculate the content of CIOHlzN403 in the tablets.

Storage. Store protected from light.

Labelling. The label states that the tablets should be chewed
before swallowing.

Dienoestrol is (E,E)-4,4'-[bis(ethylidene)ethylene]diphenol.

Dienoestrol contains not less than 98.5 per cent and not more
than 101.5 per cent ofClsHlsOz, calculated on the dried basis.

Category. OeStrogen.

Dose. In the treatment of menopausal symptoms, 500 llg to 5
mg daily; in the treatment ofprostate carcinoma and mammary
c'arcinoma; 15to30nig daily; for sifppressi()noflactation~15
mg thrice daily for 3 days, followed by 15 mg daily for 6 days.

Description. A white or almost white, crystalline powder.

B. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (a).

C. Heat a mixture of about 1 mg in 5 ml of glacial acetic acid
and I ml of a 1 per cent w/v solution of bromine in glacial
acetic acid in a water-bath for 2 minutes. To 0.5 ml of the
solution in a dry test tube add 0.5 ml of ethanol, mix and add
,10 rllJ. of wllier;a reddish~vi.ole1: colour lSproduced. Add 5 riil
of chloroform, shake vigorously and allow to separate; the
chloroform layer is red and the aqueous layer is almost
colourless.

D. Dissolve 0.5 mg in 0.2 ml ofglacial acetic acid, add 1 ml of
phosphoric acid and heaton a water-bath for, J minutes; a
reddish-violet colour is produced.
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Identification

A. Extract a quantity of the powdered tablets containing about
15 mg ofDienoestrol with ether and filter; evaporate the filtrate
to dryness. Reserve a portion of the residue for test C. Heat a
mixture of about 1 mg of the residue in 5 ml of glacial acetic
acid and 1 ml of a 1 per cent w/v solution of bromine in
glacial acetic acid in a water-bath for 2 minutes. To 0.5 ml of
the solution in a dry test tube add 0.5 ml of ethanol, mix and
add 10 ml of water; a reddish-violet colour is produced. Add
5 ml of chloroform, shake vigorously and allow to separate;
the chloroform layer is red and the aqueous layer is almost
colourless.

B. Dissolve 0.5 mg of the residue in 0.2 ml of glacial acetic
acid, add 1 ml of phosphoric acid and heat on a water-bath
for 3 minutes; a reddish-violet colour is produced.

C. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of toluene and
10 volumes of diethylamine.

Test solution. Shake a quantity of the powdered tablets
containing 2 mg ofDienoestrol with 4 ml ofacetone, centrifuge
and use the supernatant liquid.

Reference solution (a). A 0.05 per cent w/v solution of
dienoestrol RS in acetone.

Reference solution (b). A solution containing 0.1 per cent
w/v each of dienoestrol RS and stilbestrol RS in acetone.

Apply to the plate 10 III of each solution. After development,
dry the plate in air, spray with ethanolic sulphuric acid
(20 per centv/v) and heat at 120° for 10 minutes. The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram. obtained with
refeJ;ence solution (a). The test is not valid unless the
chromatogram obtained with reference solution (b) shows two
clearly separated spots having approximately the same
intensity.

Tests

Uniformity ofcontent. Comply with test stated underTablets.

Powder one tablet and extract with successive quantities of
ether until complete extraction is effected. Filter the ether
solution and wash the filter paper with small quantities of
ether. Evaporate the ether and dissolve the residue in 10 ml of
ethanol and add sufficient 0.1 M sodium hydroxide to
produce a solution containing 0.0005 per cent w/v of
Dienoestrol. Complete the test as described in the Assay
beginning at the words "Measure the absorbance....".

Calculate the content of ClsHls02in the tablet.

Other tests. Comply with the tests stated under Tablets.

DIETHANOLAMINE

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 10 mg ofDienoestrol
and triturate with successive quantities of ether until complete
extraction is effected. Filter the ether extracts and wash the
filter with small quantities of ether. Combine the filtrate and
washings and remove the ether; dissolve the residue in
sufficient ethanol to produce 50.0 ml. To 5.0 ml of this solution
add 10 ml of ethanol and sufficient 0.1 M sodium hydroxide
to produce 200.0 m,l. Measure the absorbance of the resulting
solution at the maximum at about 245 nm (2.4.7). Calculate the
content ofClsHlS02 from the absorbance obtained by repeating
the operation using a solution obtained by dissolving 2.5 mg,
accurately weighed, of dienoestrol RS in 20 ml of ethanol and
diluting with sufficient 0.1 M sodium hydroxide to produce
500.0ml.

Storage. Store protected from light.

Diethanolamine

HO~N~OH

H

CJfllN02 Mol. Wt. 105.1

Diethanolamine is bis(hydroxyefuyl)amine.

Diethanolamine is a mixture of ethanolamines, consisting
largely ofdiethanolamine.

Diethanolamine contains not less than 98.5 per cent and not
more than 101.0 per cent of ethanolamines, NH(C2~OHh
calculated on the anhydrous basis.

Category. Pharmaceutical aid.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with diethanolamine
RS or with the reference spectrum of diethanolamine.

Tests

Refractive index (2.4.27). 1.473 to 1.476, determined at 30°.

Water (2.3.43). Not more than 0.15 per cent, determined on a
20,0 g of substance under examination in a mixture of 25
volumes of glacial acetic acid and 40 volumes of methanol.

Triethanolamine. To 100 ml ofmethanol, add 6 to 8 drops of
mixed indicator of0.15 g ofmethyl orange and 0.08 g ofxylene
cyanole in 100 ml ofwater in a 500-ml glass-stoppered conical
flask and neutralize with 0.1 M ethanolic sulphuric acid or
0.1 M ethanolic potassium hydroxide. The neutral solution
is amber when viewed by transmitted light and is red-brown
when viewed by reflected light. Weigh accurately 20 g of the
substance under examination, add into 500-ml glass-stoppered
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Tests

HO COOH

, HOOCx.=COOH

conicalflask,cautiously add 75 ml ofacetic anhydride, and
swirl to effect complete solution. Allow to stand at room
temperature for 30 minutes, cooL Titrate with 0.5 M ethanolic
sulphuric-acidsolution;-determining·-the-end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.5 M ethanolic sulphuric acid is equivalent to
0.0746 g of triethanolamine.

Assay. Weigh accurately about 2.0 g in a 250-ml conical flask
and, dissolve in sufficient water , using bromocresol green
solution as indicator. Titrate with 0.5 M hydrochloric acid,
determine the end-point potentiometrically (2.4.25). Carry out
a blank titration.

l'ml of 0.5 M hydrochloric acid is equivalent to 0.05257 g of
NH(CzH40H)z.

Storage. Store protected frollllight and moisture.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with
diethylcarbamazine··citrate R8-or-with-the-referencespectrum
of diethylcarbamazine citrate.

B. In the test for N,N'-Dimethylpiperazine and
N-methylpiperazine, the principal spot in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with the reference solution (a).

C. A 2 per cent w/v solution gives reaction A of citrates (2.3.1).

Diethylcarbamazine Citrate

Appearance of solution. A 10.0 per cent w/v solution is not
wore opalescent than opalescence standard OS2 (2.4.1), and
riot mote intenSely coloured than reference solution BYS6
(2.4.1).

N ,N'-Dimethylpiperazine andN-methylpiperazine. Determine
by thin-layer chromatography (2.4.17), coating the plate with
silica gel G.

Mobile phase. A mixture of 65 volumes of methanol,
30 volumes of 2-butanone and 5 volumes of strong ammonia
solution.

Test solution. Dissolve 0.5 g of the substance under
examination in 10 ml of methanol.

Reference solution (a). A 5 per centw/vsolution of
diethylcarbamazine citrate RS in methanol.

Reference solution (b). A 0.01 per cent w/v solution of N,N'
dimethylpiperazine in methanol.

Reference solution '(c). A 0.01 per cent w/v solution of
N-methylpiperazine in methanol.

Apply to the plate 10 !Jl of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate at 1050 and expose it to
iodine vapour for 30 minutes. Any spots corresponding to
N,N'-dimethylpiperazine and N-methylpiperazine in the
chromatogram obtained with the test solution are notmore
intense than the spots in the chromatogram obtained with

CToH:ifN30 ,CJ1s0t MoLWt 391.4 reference solutions (b) and (c) respectively.

Diethylcarbamazine Citrate is N,N-diethyl-4- Heavy metals (2.3.13). 1.0 g dissolved in 20 ml ofwater, 0.5 ml
methylpiperazine-l-carboxamide dihydrogen citrate. of 0.1 M hydrochloric acid and sufficient water to produce

25 ml complies with the limit test for heavy metals, Method A
Diethylcarbamazine Citrate contains not less than 98.0 per (20 ppm).
cent and not more than 101.0 per cent of ClOHzIN30,C6Hs07,
calculated on the dried basis. Sulphated ash (2.3.18). Not more than 0.1 per cent

Category. Anthelmintic; antifil¢al. Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven over phosphoruspentoxideat

---Dose:150mgto'500mg-daily.----- ----------.---..- -600 -ata]5re-ssure-oflSto2SkPafor4-hours;- -_.--------

Description. A white, crystalline powder; odourless; slightly Assay. Detennine by liquid chromatography (2.4.14).

hygroscopic. Test solution. Weigh accurately about 25 mg of the substance
under examination, dissolve in 20 ml of a 3.124 per cent w/v
solution of potassium dihydrogen phosphate, dilute to
25.0 ml with the same solvent, mix well and filter. Dilute 5.0 ml
of the filtrate to 50.0 ml with the potassium dihydrogen
phosphate· solution.---··

Reference solution. A 0.01 per cent w/v solution of
diethylcarbamazine citrate RS in a 3.124 per cent w/v solution
of potassium dihydrogen phosphate.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mID, packed with

octadecylsilane bonded to porous silica (5 /lID),
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- mobile phase: a mixture of100 volumes ofmethanol and .
900 volumes of a 1 per cent solution of potassium
dihydrogen phosphate,

- flow rate. 2.5 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume. 20 J.ll.

Inject alternately suitable volumes of the test solution and
reference solution. The test is not valid unless the relative
standard deviation ofthe peak areas ofdiethylcarbamazine in
replicate injections is not more than 2.0 per cent.

. Calculate the content ofC10HzIN30,C6Hg0 7.

Storage. Store protected from moisture.

Diethylcarbamazine Tablets
Diethylcarbamazine Citrate Tablets

Diethylcarbamazine Tablets contain not less than 92.5 per cent
and not more than 107.5 per cent of the stated amount of
diethylcarbamazine citrate, CIOHzIN30,C6Hg07.

Usual strengths. 50 mg; 100 mg.

Identification

To a quantity of the powdered tablets containing 0.15 g of
Diethylcarbamazine Citrate add 15 m1 ofethanol (95per cent),
shake for 5 minutes, filter and evaporate the filtrate to dryness.
To the residue add 10 ml of2 M sodium hydroxide and extract'
with three quantities, each of 10 ml, of chloroform. Dry the
combined extracts over anhydrous sodium sulphate, filter and
evaporate the chloroform. The residue complies with the
following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with
diethylcarbamazine citrate RSor with the reference spectrum
ofdiethylcarbamazine citrate.

Tests

N,N'-Dimethylpiperazine andN-methylpiperazine. Determine
by thin-layer chromatography (2.4.17), coating the plate with
silica gel G.

Mobile phase. A mixture of 65 volumes of methanol,
30 volumes of2-butarione and 5 volumes ofstrong ammonia
solution.

Test solution. Dissolve 0.5 g of the substance under
examination in 10 ml ofmethanol.

Reference solution (a). A 5 per cent w/v solution of
diethylcarbamazine citrate RS in methanol.

DIETHYLCARBAMAZINE TABLETS

Reference solution (b). A 0.01 per cent w/v solution of
N,N'- dimethylpiperazine. in methanol.

Reference solution (c). A 0.01 per cent w/v solution of
N-methylpiperazine in methanol.

Apply to the plate 10 J.ll of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate at 105° and expose it to
iodine vapour for 30 minutes. Any spots corresponding to
N,N'-dimethylpiperazine and N-methylpiperazine in the
chromatogram obtained with the test solution are not more
intense than the spots in the chromatogram obtained with
reference solutions (b) and (c) respectively.

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml ofwater,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter promptly
through a membrane filter disc having an average pore diameter
not greater than 1.0 J.lm, rejecting the first few ml ofthe filtrate.
Dilute the filtrate, if necessary, with an equal volume of a
6.248 per cent w/v solution of potassium dihydrogen
phosphate. Carry out the determination as described in the
Assay. Calculate the content of CIOHzIN30,C6Hg07 using a
solution of known concentration of diethylcarbamazine
citrate RS in a 3.124 per cent w/v solution of potassium
dihydrogen phosphate.

D. Not less than 75 per cent of the stated amount of
CloHzlN30,C6Hg07.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 25 mg of
Diethylcarbamazine Citrate, add 20 ml ofa 3.124 per cent w/v
solution ofpotassium dihydrogen phosphate and place in an
ultrasonic bath for 5 minutes. Cool, dilute to 25.0 ml with the
same solvent and filter. Dilute 5.0 ml ofthe filtrate to 50.0 ml
with the same solvent.

Reference solution. A 0.01 per cent w/v solution of
diethylcarbamazine citrate RS in a 3.124 per cent w/v solution
of potassium dihydrogen phosphate.

Chromatographic system
- a stainless steel column 30 em x 3.9 mm, packed with

octadecylsilane bonded to porous silica(5 J.lm),
mobile phase: a mixture of100 volumes ofmethanol and
900 volumes of a 1 per cent w/v solution ofpotassium
dihydrogen phosphate,

- flow rate. 2.5 m1 per minute,
spectrophotometer set at 220 nm,
injection volume. 20 J.ll.
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Inject alternately suitable volumes of the test solution and
reference solution. The test is not valid unless the relative
standard deviation of the peak areas of diethylcarbamazine in
replicate injections is not more than 2;0 per cent.

Calculate the content of CIOHzlN30,C6Hg07. in the tablets.

Storage. Store protected from moisture.

Diethylphenylacetamide

Mol. Wt. 191.3

Diethylphenylacetamide is N,N-diethylbenzeneacetamide

Diethylphenylacetamide contains not less than 99.0 per cent
and not more than 101.0 per cent of C12HJ7NO, calculated on
the anhydrous basis.

Category. Pharmaceutical aid.

Description. A clear to faintly yellow liquid. It shall be free
from suspended matter.

Identification

IP 2010

- temperature:
column 150°,
inlet port and detector at 300°,

- flow rate 30 mlper minute of the Nitrogen, 30 mlper
minute of the Hydrogen, 210 ml per minute of the Air.

Inject 2 ~ of the test solution and the reference solution.

Calculate the content of C1zHJ7NO.

Storage. Store protected from light and moisture.

Diethyl Phthalate

C1zH140 4 Mol. Wt. 222.2

Diethyl phthalate is diethyl benzene-1 ,2-dicarboxylate.

Diethyl phthalate contains not less than 99.0 per cent and not
more than 101.0 per cent of diethyl phthalate, C12H I40 4•

Category. Pharmaceutical aid.

Description. A clear, oily liquid, colourless or very slightly
yellow.

Identification
In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

TestA may be omitted iftests B, Cand D are carried out. Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Tests Compare the spectrum with that obtained with diethyl

phthalate RS.
Boiling poifit(2A.8).AbOutl43°. B. Relative density (2.4.29). 1.117 to 1.121.

Relative density (2.4.29). About 1.01 at 30°. C. Determine by thin layer chromatography (2.4.17), coating

..............Refractiveindex.(2.4.27.).1.439.to.1.M7.at20~sodiumDJines....the_platewith silica gel GF 254. .

Water (2.3.43). Not more than 0.5 percent. Mobile phase. A mixture of 30 volumes of heptane and
70 volumes of ether.

Assay. Determine by gas chromatography (2.4.13).
Test solution. Dissolve 50 mg of the substance under

Internal standard solution. A 3 per cent w/v solution of examination in 10 ml ofether.
diethyl sebaeate in acetone.

Reference solution. Dissolve 50 mg of diethyl phthalate RS
Test solution. To 0.2 g of the substance under examination, in 10 rnl of ether.
add 10 ml of internal standard solution and dilute to the Apply to the plate 10 ~ of each solution. Mter development100;0 rnlwith'acetone: .. .. - .-

dr)' the plate in.alfan<l"examme·illUltravlofetlightat 25·4"i:iID:
Reference solution. To 50 mg of diethylphenylacetamide RS, The principal spot in the chromatogram obtained with the test
add 2.5 ml of internal standard solution and dilute to the solution corresponds to that in the chromatogram obtained
25.0 ml with acetone. with reference solution.

Chromatographic system D. To about 0.1 rnl, add 0.25 rnl of sulphuric acid and 50 mg of
- a glass column 1.2 mx. 2 rom packed with 10 per cent resorcinol. Heat on a water-bath for 5 minutes. Allow to cool.

OV-101 onchromosorb WHP(l00-120mesh), Add 10 rnl of water and 1 rnl of strong sodium hydroxide

1214



IP 2010

solution. The solution becomes yellow or brownish-yellow
and shows green fluorescence.

Tests

Appearance. The substance under examination is clear (2.4.1)
and not more intensely coloured than reference solution YS6,
(2.4.1).

Acidity. Dissolve 20.0 g in 50 ml of alcohol previously
neutralised to phenolphthalein solution. Add 0.2 ml of
phenolphthalein solution. Not more than 0.1 ml of 0.1 M
sodium hydroxide is required to change the colour of the
indicator to pink.

Related substances. Determine by gas chromatography
(2.4.13). .

Intemal standard solution. Dissolve 60 mg of naphthalene
in 20 ml of methylene chloride.

Test solution (a). Dissolve 1 g of the substance under
examination in 20 ml of methylene chloride.

Test solution (b). Dissolve 1 g of the substance under
examination in methylene chloride, add 2.0 ml of the internal
standard solution and dilute to 20 ml with methylene chloride.

Reference solution. To 1ml of test solution (a) add 10 ml of the
internal standard solution and dilute to 100 ml with methylene
chloride.

Chromatographic system
a glass column 2.0 m x 2 mm, packed with silanised
diatomaceous earth for gas chromatography (150 f.l1llto
180 11m) impregnated with 3 per cent mlm of
polymethylphenylsiloxane,

- temperature:
column 150°,
inlet port and detector at 225°,
flow rate. 30 ml per minute of the carrier gas.

Inject 1 III of the reference solution. The test is not valid unless
the resolution between the peaks corresponding to
naphthalene and diethyl phthalate is at least 10.

Inject 1 III of test solution (a). In the chromatogram obtained,
verify that there is no peak with the same retention time as the
internal standard.

Inject separately 1 III of test solution (b) and the reference
solution. Continue the chromatography for three times the
retention time of diethyl phthalate. From the chromatogram
obtained with the reference solution, calculate the ratio (R) of
the area of the peak due to diethyl phthalate to the area of the
peak due to the internal standard. From the chromatogram
obtained with test solution (b), calculate the ratio of the sum
of the areas of any peaks, other than the principal peak and
the peaks due to the internal standard and the solvent, to the
area of the peak due to the internal standard; this ratio is not
greater than R (1.0 per cent).

DIETHYLTOLUAMIDE

Water (2.3.43). Not more than 0.2 per cent, determined on
5.0g.

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined
on 1.0 g.

Assay. Weigh accurately about 0.75 g, dissolve in 25.0 ml of
0.5 M alcoholic potassium hydroxide and add few glass
beads. Boil on a water-bath under a reflux condenser for
1 hour. Add 1 ml of phenolphthalein solution and titrate
immediately with 0.5 M hydrochloric acid. Carry out a blank
titration.

1 ml of 0.5 M alcoholic potassium hydroxide is equivalent to
0.05556 g OfCIZH1404.

Storage. Store protected from moisture.

Diethyltoluamide
Deet

C12H17NO Mol. Wt. 191.3

Diethyltoluamide is N,N-diethyl-3-toluamide.

Diethyltoluarnide contains not less than 95.0 per cent and not
more than 103.0 per cent of C1zH17NO, calculated on the
anhydrous basis.

Category. Insect repellent.

Description. A colourless or faintly yellow liquid;odourless
or almost odourless.

CAUTION Diethyltoluamide is irritant to the eyes and
mucous membranes.

Identification

Test A may be omitted iftests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with
diethyltoluamide RS.

B. Heat 2 ml with 25 ml of a 50 per cent vlv solution of
hydrochloric acid under a reflux condenser for 1 hour. Make
the mixture alkaline with sodium hydroxide solution, cool and
extract with three quantities, each of 30 ml, of ether. Reserve
the aqueous layer. Evaporate the ether, dissolve the residue in
5 ml ofdilute hydrochloric acid, cool to 5°, add 5 ml ofsodium
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nitrite solution and allow to stand for 10 minutes at 5°. Add
10 ml ofwater and extract with two quantities, each of20 ml, of
ether. Evaporate the ether, add 19 of phenol to the residue,
cool and add 1 ml of sulphuric acid; an intense green colour
is produced, which becomes red on pouring into waterancl
green on making alkaline with dilute sodium hydroxide
solution.

C. Acidify the aqueous layer reserved in test B with dilute
hydrochloric acid, extract with two quantities, each of 20 ml,
of ether and evaporate the ether from the combined extracts.
The residue, after drying at 60°, melts at about 108° (2.4.21).

Tests

Weight per mI (2.4.29). 0.997g to 1.000 g, determined at 20°.

Refractive index (2.4.27). 1.520 to 1.524.

Acidity. A solution of 10.0 g dissolved in 50 ml of ethanol
(95 per cent) previously neutralised to phenolphthalein
solution requires not more than 4.0 ml of 0.01 M sodium
hydroxide to change the colour of the solution, using
phenolphthalein solution as indicator.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on
LOg.

Assay. Weigh accurately about 0.3 g, add 7 ml of nitrogen
free sulphuric acid and carry out the determination ofnitrogen
(2.3.30), using 0.05 M sulphuric acid as the titrant.

1 ml of 0.05 M sulphuric acid is equivalent to 0.01913 g of
C12HJ7NO.

Storage. Store protected from moisture in dry containers.

Digitoxin is 3~-[(0-2,6-dideoxy-~-D-ribo-hexopyranosyl
(1-7 4)-0-2,6-dideoxy-~-D-ribo-hexopyran()syl-(I-74)~2,6
dideoxy-~-D-ribo-hexopyranosyl)oxy]-14~-hydroxy-5~-card

20(22)-enolide.

Digitoxin contains not less than 95.0 per cent and not more
than 103.0 per cent of C41H64013, calculated on the dried basis.

Category. Cardiotonic.

Dose. 50 to 200 /-lg daily.

Description. A white or almost white powder; odourless.

Identification

Test A may be omitted iftests B, C and D are carried out. Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry 2.4.6).
Compare the spectrum with that obtained with digitoxin RS.

B. In the test for Related substances, the principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution (a).

C. Dissolve about 1 mg in 2 ml of glacial acetic acid with the
aid of gentle heat, cool and add 0.05 ml offerric chloride test
solution. Cautiously add 1 ml of sulphuric acid under the two
liquids without mixing; a brown ring develops at the interface
which gradually becomes blue and a green colour, finally
passes..to the upper layer.

D. Suspend about 0.5 mg in 0.2 ml of ethanol (60 per cent)
and add O.lml dinitrobenzoicacidsolutionand O.I·ml·of 2 M
sodium hydroxide; a violet colour develops.

Tests

-·0

Appearance ofsolution. A0.5 per cent w/v solution in a mixture
of equal volumes of chloroform and methanol is clear (2.4.1),
and colourless (2.4.1).

Specific optical rotation (2.4.22).+16.0° to +l8S, detennined
at 20° in·a·2.5percent-wIvsolution-in-chlorof01m;------------

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of chloroform,
40 volumes of cyclohexane and 15 volumes of methanol.

Solvent mixture. A mixture of equal volumes of chlorofonn
and methanol.

Test solution. Dissolve 0.1 g of the substance under
exaIDination in 10 ml with solvent mixture.

Reference solution (a). A 1.0 per cent w/v solution of digitoxin
RS in the same solvent mixture.

Reference solution(b). Dilute 1 ml of reference solution (a) to
Mol. Wt. 764.9 100 ml with the same solvent mixture.

Digitoxin
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Reference solution (c). A 0.02 per cent w/v solution of gitoxin
RS in the same solvent mixture.

Reference solution (d). Dilute 5 ml ofreference solution (b) to
10 ml with the same solvent mixture.

Reference solution (e). A solution containing 0.5 per cent
wlv of digitoxin RS and 0.01 per cent w/v of gitoxin RS in the
same solvent mixture.

Apply to the plate 5 j.tl of each solution and develop the
chromatograms immediately after applying the solutions. After
development, dry the plate in a current ofcold air for 5 minutes.
Repeat the development and again dry the plate in a current of
cold air for 5 minutes. Spray with ethanolic sulphuric acid
(10 per cent) and heat at 130° for 15 minutes. Examine the
chromatograms in daylight. Any spot in the chromatogram
obtained with the test solution corresponding to gitoxin is
not more intense than the spot in the chromatogram obtained
with reference solution (c). Any other secondary spot in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with
reference solution (b). The testis not valid unless the
chromatogram obtained with reference solution (e) shows
clearly separated spots corresponds to digitoxin and gitoxin
and the spot in the chromatogram obtained with reference
solution (d) is clearly visible.

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined
on the residue obtained from the test for Loss on drying.

Loss on drying (2.4.19). Not more than 1.5 per cent, determined
on 0.5 g by drying in an oven at 105° for 2 hours.

Assay. Weigh accurately about 40 mg, dissolve in sufficient
ethanol (95 per cent) to produce 50.0 ml and dilute 5.0 ml of
this solution to 100.0 ml with the same solvent. To 5.0 ml of
this solution add 3.0 ml of alkaline picric acid solution, allow
to stand in subdued light for 30 minutes and measure the
absorbance of the resulting solution at the maximum at about
495 urn (2.4.7), using as the blank a mixture of5.0 ml ofethanol
(95 per cent) and 3.0 ml of alkaline picric acid solution.
Calculate the content of C41H640 13 from the absorbance
obtained by repeating the operation using digitoxin RS in
place of the substance under examination.

Storage. Store protected from moisture and light in a refrigerator
(2° to 8°).

Digitoxin Tablets
Digitoxin Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of digitoxin,
C41l4l013.

Usual strengths. 100 Ilg; 200 Ilg.

DIGITOXIN TABLETS

Identification

To a quantity of the powdered tablets containing 250 Ilg of
Digitoxin add 1 ml of glacial acetic acid containing 0.01 per
cent w/v of ferric chloride, shake for a few minutes, fJlter
through sintered-glass and add cautiously 1 ml of sulphuric
acid to the fJltrate without mixing; a brown ring free from red
colour is produced at the interface which gradually becomes
blue and finally the upper layer acquires an indigo colour.

Tests

Dissolution (2.5.2).

Apparatus No.2,
Medium. 600 ml offreshly distilled water,

Speed and time. 120 rpm and 60 minutes.

Withdraw a suitable volume of the medium and fJlter through
a membrane fJlter disc having an average pore diameter not
greater than 0.8 f.llI1, rejecting the first 1ml ofthe filtrate. Transfer
1.0 ml to a lO-ml volumetric flask, add 3.0 ml of a 0.1 per cent
w/v solution of L-ascorbic acid in methanol and 0.2 ml of a
0.009M solution ofhydrogen peroxide [prepared by accurately
diluting hydrogen peroxide solution (100 vol) that has been
standa,rdised by titration with 0.02 M potassium
pennanganate], mix and dilute to volume with hydrochloric
acid. After exactly 30 minutes measure the fluorescence of the
solution (2.4.5), using an excitation wavelength of about
400 urn and an emission wavelength of about 570 urn and
setting the spectrophotofluorimeter to zero with water and to
100 with a solution of suitable concentration of digitoxin RS
prepared at the same time and treated in the same manner as
the test solution.

D. Not less than 75 per cent of the stated amount of digitoxin,

C41l4l013'

Uniformity of content. Comply with test stated under
Tablets.

Test solution. For tablets containing 100 Ilg ofDigitoxin, shake
1 tablet with 15 ml of methanol (50 per cent) for 30 minutes
and dilute to 25.0 ml with the same solvent.

For tablets containing 200 Ilg ofDigitoxin, shake 1 tablet with
30 ml of methanol (50 per cent) for 30 minutes and dilute to
50.0 ml with the same solvent.

Filter through a suitable membrane filter disc having an average
pore diameter not greater than 0.8 f.llI1, rejecting the first few ml
of the fJltrate. Transfer 1.0 ml to a 10-ml volumetric flask, add
3.0 ml of a 0.1 per cent w/v solution of L-absorbic acid in
methanol and 0.2 ml ofa 0.009M solution ofhydrogen peroxide
[prepared by accurately diluting hydrogen peroxide solution
(100 vol) that has been standardised by titration with 0.02 M
potassium permanganate], mix and dilute to volume with
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hydrochloric acid. After exactly 30 minutes measure the
fluorescence of the solution (2.4.5), using an excitation
wavelength of about 400 nm and an emission wavelength of
aooiif570iUriaiidsettiiigthespectropnotofliiorifiieteYtOzefo
with water. Calculate the content ofdigitoxin, C41~013' from
the fluorescence obtained by carrying out the operation
described above at the same time using a 0.0004 per cent wlv
solution of digitoxin RS in methanol (50 per cent) and
beginning at the words "Transfer 1.0 rnl to a 10-rnl volumetric
flask....".

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and finely powder 20 tablets. Weigh accurately
a quantity of the powder containing about 1.25 mg ofDigitoxin,
add 3.0 rnl of water, swirl to disperse the powder and allow to
stand for 10 minutes, swirling occasionally. Add 25.0lll1 of
glacial acetic acid, shake for 1 hour and fJlter, discarding the
first few rnl of the fJltrate. To 4.0 rnl ofthe fJltrate add 1.0 rnl of
dimethyl sulphoxide, dilute to 25.0 ml with xanthydrol
reagent, mix well and allow to stand in the dark for 4 Y2 hours
(solution A). At the same time prepare two further solutions in
the same manner but using for solution B 4.0 rnl of digitoxin
standard solution and for solution C 4.0 rnl of a mixture of
25 volumes of glacial acetic acid and 3 volumes of water and
beginning at the words "add 1.0 ml of dimethyl
sulphoxide......". Measure the absorbances of solutions A and
11.attIJ~..ma:xiln1lIn..a.t. .abQll.t.550 .nm. (2,1.7), usmgsQllltiQll<::: lIS

the blank. Calculate the content of C41H64013 from the
absorbances obtained.

Storage. Store protected from light and moisture at a
temperature not exceeding 30°.

Digoxin

I

H

[

CH3 0

....... ~:.~---
HOH

C41~014 . Mol. Wt. 780.9

Digoxin is 3~-[(0-2,6-dideoxY-~-D-ribo-hexopyranosyl-

(1~4)-O-2,6-dideoxy-~-D-ribo-hexopyranosyl-

IP2010

(l128W1A4)-2; 6-dideoxY-~-D"ribo-hexopyranosyl)oxy]
12b,1428~-dihydroxy-5~-card- 20(22)-enolide.

Digoxin GOntains .not Jess t1Jan 95,0 percentand not lIlore
than 103.0 per cent of C41H64014, calciilated 011 the dried basiS.

Category. Cardiotonic.

Dose. Orally, for rapid digitalisation, 1 to 1.5 mg in divided
doses over 24 hours; for less urgent digitalisation, 250 to 500
J.lg daily; maintenance dose, 62.5 to 500 J.lg daily. By
intravenous injection, 750 J.lg to 1mg. For paediatric use, orally,
10 to 35 J.lg per kg of body weight in 3 or 4 divided doses over
24 hours followed by 4 to 10 J.lg per kg of body weight daily;
maintenance dose, 250 J.lg once or twice daily.

Description. Colourless crystals or a white or almost white
powder. .

Identification

TestA may be omitted iftests B ,C and D are carried out. Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with digoxin RS or
with the reference spectrum of digoxin.

B. In the test for Related substances, the principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained withTeferencesoluti~'1l1(a).

C. Dissolve about 1 mg in 2 rnl of glacial acetic acid with the
aid ofgentle heat; cool and add 0.05 rnl ofjerrie chloride test
solution. Cautiously add 1 rnl of sulphuric acid under the two
liquids without mixing; a brown ring develops at the interface
which gradually becomes blue and a green colour, finally
passes to the upper layer.

D. Suspend about 0.5 mg in 0.2 rnl of ethanol (60 per cent)
and add 0.1 rnl dinitrobenzoic acid solution and 0.1 rnl of 2 M
sodium hydroxide; a violet colour develops.

Tests

Appearance ofsolution. A 0.5 per cent wIv solution in a mixture
of equal volumes of dichloromethane and methanol is clear
(2.4.1), and colourless (2.4.1).

Specific optical rotation (2.4.22). +10.0° to +13.0°, determined
in a 2.0 per cent wlv solution in anhydrous pyridine.

Relatedsubstances;Determine bythin-layer chromatography
(2.4.17), coating the plate with kieselguhr G. Place the dry
plate in a closed tank containing the necessary quantity of a
mixture of90 volumes ofacetone and 10 volumes ofjormamide
so that the plate dips about 5 mm into the liquid and allow the
impregnating solvent to ascend at least 15 cm. Reniovethe
plate from the tank, allow to stand for 30 minutes and then use
immediately.
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Mobile phase. A mixture of 50 volumes of 2-butanone,
50 volumes of xylene and 4 volumes offormamide.

Solvent mixture. A mixture of equal volumes of
dichloromethane and methanol.

Test solution. Dissolve O.lg of the substance under examination
in 10 ml with solvent mixture.

Reference solution (a). A 1.0 per cent w/v solution of digoxin
RS in the same solvent mixture.

Reference solution (b). Dilute 1ml of reference solution (a) to
50 ml with the same solvent mixture.

Reference solution (c). A 0.01 per cent w/v solution ofdigoxin
RS in the same solvent mixture.

Reference solution (d). Dilute 1ml of reference solution (a) to
100 ml with the same solvent mixture.

Reference solution (e). A 0.02 per cent w/v of gitoxin RS in
the same solvent mixture.

Apply to the plate 2 fll of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a current of cold air until
only the lower edge is still moist. Repeat the development and
dry the plate at 1150 for 20 minutes. Allow to cool, spray with
a mixture of15 vblulllesbf a 25 per centw/v sblutibnof
trichloroacetic acid in ethanol (95 per cent) and 1 volume of
freshly prepared 3 per cent w/v solution of chloramine T and
heat at 1150 for 5 minutes. Examine in ultraviolet light at
365 nm. Any spots corresponding to digitoxin and gitoxin in
the chromatogram obtained with the test solution are not more
intense than the spots in the chromatograms obtained with
reference solutions (d) and (e) respectively. Any other
secondary spot in the chromatogram obtained with the test
solution is not more intense than the spot in the chromatogram
obtained with reference solution (b) and not more than one
such spot is more intense than the spot in the chromatogram
obtained with reference solution (c).

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined
on the residue obtained from the test for Loss on drying.

Loss on drying (2.4.19). Not more than 1.0per cent, determined
on 0.5 g by drying over phosphorus pentoxide at a pressure
not exceeding 2.7 kPa.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under
examination in 200 ml of ethanol (95 per cent).

Reference solution. A 0.025 per cent w/v solution of digoxin
RS in diluted ethanol (95 per cent).

Chromatographic system
- a stainless steel column 25 cm x 4.2 mm packed with

octadecylsilane bonded to porous silica (5 /lID),
- mobile phase: a mixture of37 volumes ofwater and 13

volumes of acetonitrile,

DIGOXIN INJECTION

- flow rate. 3 ml per minute,
- spectrophotometer set at 218 nm,
- injection volume. 10 fll.

Inject the reference solution. The test is not valid unless the
theoretical plates is not less than 1200 and tailing factor for
the principal peak is not more than 2.0. The resolution between
the peaks due to digoxinand digoxigenin analogue is not less
than 4.0. The relative standard deviation for the replicate
injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of C41H64014'

Storage. Store protected from light and moisture at a
temperature not exceeding 300

•

Digoxin Injection
Digoxin Injection is a sterile solution of Digoxin in Water for
Injections and Ethanol or other suitable solvents.

Digoxin I11jectiQll <:QJ1tains not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of digoxin,

C41~014'

Usual strength. 250 flg per ml.

Identification

Evaporate 2 m1 to dryness, dissolve the residue in 1 m1 of .
glacial acetic acid containing 0.01 per cent w/v of ferric
chloride and cautiously add 1 ml of sulphuric acid without
mixing; a brown ring develops at the interface which gradually
becomes blue and fmally the upper layer acquires a blue colour.

Tests

pH (2.4.24).6.7 to 7.3.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Transfer 20 ml, accurately measured, to a separating
funnel containiug 10 m1 of water. Make alkaline with 5 M
ammonia and extract with four quantities, each of 25 ml, of
chloroform. Wash each extract with the same 10 ml of water.
Evaporate the combined extracts to dryness on a water-bath,
dissolve the residue in 5.0 ml of a mixture of 65 volumes of
chloroform and 35 volumes of methanol and add 20.0 m1 of
glacial acetic acid (solutiou A). To 5.0 m1 of a 0:2 per cent
w/v solution of digoxin RS iu glacial acetic acid add 10.0 ml
of a mixture of 65 volumes of chloroform and 35 volumes of
methanol and sufficient glacial acetic acid to produce
50.0ml (solution B). Dilute 5.0ml ofsolutionAto 25.0 ml with
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digoxin reagent, mix, allow to stand for 1 hour and measure
the absorbance of the resulting solution at about 590 nm,
using water as the blank (2.4.7). Calculate the content of
C41H64()14frOJ:nthea~sorbance01Jtain~dby 1:reating5~Omlof

solution B at the same time and in the same manner.

Storage. Store protected fromlight in single dose containers.

Digoxin Paediatric Solution
Paediatric Digoxin Elixir

Digoxin Paediatric Solution is a solution ofDigoxin in a suitable
flavoured vehicle.

Digoxin Paediatric Solution contains not less than 90.0 per
cent and not more than 110.0 per cent w/v of the stated amount
ofdigoxin, C41~014'

Usual strength. 50 f..lg per ml.

Identification

Digoxin Paediatric Solution should not be diluted before use
and should be measured with a pipette.

Extract a quantity of the solution containing 250 f..lg ofDigoxin
with four quantities,· each of 20 ml, of chlorofonn, washing
each extract with the same 10 ml of water, evaporate the
combined extracts to dryness and dissolve the residue in 1 ml
of glacial acetic acid containing 0.01 per cent w/v offerric
chloride. Add cautiously 1 ml of sulphuric acid without
mixing; a brown ring develops at the interface which gradually
becomes blue and finally the upper layer acquires a blue colour.

Tests

pH (2.4.24). 6.8 to 7.2.

.Other tests. Complieswith thetests statedunder OralLiquids;

Assay. Extract an accurately measured volume containing
about 5 mg of Digoxin with four quantities, each of 25 ml, of
chloroform, washing each extract with the same 5 ml of water,
and evaporate the combined extracts to dryness. To the residue
add 3 ml of ethanol and carefully evaporate to dryness on a
water-bath with the aid of a gentle current of air. Repeat the
evapor~tionllsing ~ fu!tl1er 3 I11l()f(!tl1(ll1(}l~d c()01~piss91ve

the residue in 5.0 ml of a mixture of65 volumes of chloroform
and 35 volumes of methanol, add 20.0 ml of glacial acetic
acid and fIlter if necessary. Dilute 5.0 ml of the fIltrate to
25.0 ml with digoxin reagent, allow to stand for 1 hour and
measure the absorbance of the resulting solution at the
maximum at about 590 om (2Ao7). Calculate the content of
C41H64014 from the absorbance obtained by carrying out the

IP 2010

operation described above at the same time but using a
solution prepared by mixing 5.0 ml ofa 0.2 per cent w/v solution
of digoxin RS in glacial acetic acid with 10.0 ml of a mixture
of65 volumes ofchloroform and 35 volumes of11lethanoland
adding sufficient glacial acetic acid to produce 50.0 ml
beginning at the words"Dilute 5.0 ml of the fIltrate......" and
using water as the blank.

Storage. Store protected from light at a temperature not
exceeding 30°.

Digoxin Tablets
Digoxin Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stafedamount of digoxin,
C41H64014' .

Usual strengths. 62.5 f..lg; 125 f..lg; 250 f..lg.

Identification

To a quantity of the powdered tablets containing 250 f..lg of
Digoxin add 1 ml of glacial acetic acid containing 0.01 per
cent w/v of ferric chloride, shake for a few minutes,fIlter
through sintered-glass and add cautiously 1 ml of sulphuric
acid to the fIltrate without mixing; a brown ring free from red
colour is produced at the interface which gradually·becomes
blue and finally the upper layer acquires an indigo colour.

Tests

Dissolution (2.5.2).

Apparatus No.2,
Medium. 600 ml offreshly distilled water,
Speed and time. 120 rpm and 60 minutes.

Withdraw a suitable volume of the medium and fIlter through
..il, ...m~rn.J:>.Iilll~.fi.lter.Qi~Q ..tmy.ing..!!Jl.!!y.~ril,g~.llQr~ffi_an1~t~rJJQt
greater than 0.8 f..lll1, rejecting the first 1ml ofthe filtrate. Transfer
l.Oml to a 10-ml volumetric flask, add 3.0ml ofaO.l percent
w/v solution of L-absorbic acid in methanol and 0.2 ml of a
0.009M solution ofhydrogen peroxide (prepared by accurately
diluting hydrogen peroxide solution (100 vol) that has been
standardised by titration with 0.02 M potassium
permanganate), mix and dilute to volume with hydrochloric
qc.id., 1\ft~r ~J(il,ctly:2JJ.()urs IIleil,Sure the flll()r~SC~l1ce ()fth~

solution (2.4.5), using an excitation wavelength of about
360 om and an emission wavelength of about 490 nm and
setting the spectrophotofluorimeter to zero with water and to
100 with a solution prepared at the same time as the test solution
in the following manner. Dilute 2.5 ml of a 0.1 per cent w/v
solution of digoxin RS .inethanol (80 per cent) to 100.0 ml
with water, dilute the resulting solution further with water to
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produce a solution containing in 1 ml an amount of digoxin
equal to one-hundredth of the strength of the tablets under
examinat!on, transfer 1.0ml ofthe solution to a 10-ml volumetric
flask and carry out the operation described above, beginning
at the words "add 3.0 ml ....".

DlliYDROERGOCRISTINE,MESYLATE

sulphoxide......". Measure the absorbances of solutions A and
B at the maximum at about 545 nm (2.4.7), using solution C as
the blank. Calculate the content of C41H64014 from the
absorbances obtained.

Storage. Store protected from light.
D. Not less than 75 per cent of the stated amount of digoxin,

C41~OI4'

Uniformity of content. Comply with the test stated under Dihydroergocristine Mesylate
Tablets.

Test solution. For tablets containing 250 fJg of Digoxin, place
1 tablet with 10 ml of water at 37°, agitate to disintegrate, add
56 ml of ethanol (95 per cent), shake for 60 minutes and add
sufficient ethanol (80 per cent) to produce 100.0 ml.

For tablets containing 125 fJg and 62.5 fJgof Digoxin, repeat
the above procedure by using proportionately smaller
quantities of water, ethanol (95 per cent) and ethanol
(80 per cent).

Filter through a suitable membrane filter disc having an average
pore diameter not greater than 0.8 fJill, rejecting the ftrst few ml
of the fIltrate. Transfer 1.0 ml to a 10-ml volumetric flask, add
3.0 ml of a 0.1 per cent w/v solution of L-absorbic acid in
methanol and 0.2 ml ofa 0.009M solution ofhydrogen peroxide
[prepared by accurately diluting hydrogen peroxide solution
(l00 vol) that has been standardised by titration with 0.02 M
potassium permanganate], mix and dilute to volume with
hydrochloric acid. After exactly 2 hours measure the
fluorescence of the solution (2.4.5), using an excitation
wavelength of about 360 nm and an emission wavelength of
about 490 nm and setting the spectrophotofluorimeter to zero
with water. Calculate the content of digoxin, C4IH64014, from
the fluorescence obtained by carrying out the operation
described above at the same time using a 0.00025 per cent
w/v solution of digoxin RS in ethanol (80 per cent) and
beginning at the words "Transfer 1.0 ml to a lO-ml volumetric
flask...."

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and fmely powder 20 tablets~Weigh accurately
a quantity of the powder containing about 1.25 mg ofDigoxin,
add 3.0 ml of water, swirl to disperse the powder and allow to
stand for 10 minutes, swirling occasionally. Add 25.0 ml of
glacial acetic acid, shake for 1 hour and fIlter, discarding the
ftrst few ml of the fIltrate. To 4.0 ml of the fIltrate add 1.0 ml of
dimethyl sulphoxide, dilute to 25.0 ml with xanthydrol
reagent, mix well and allow to stand in the dark for 4Yz hours
(solution A). At the same time prepare two further solutions in
the same manner but using for solution B 4.0 ml of digoxin
standard solution and for solution C 4.0 ml of a mixture of
25 volumes ofglacial acetic acid and 3 volumes of water and
beginning at the words "add 1.0 nil of dimethyl

HsC CH:ppOH

~
Ol

H N
o N- N0

0o I

U
C36H4sNsOgS Mol. Wt. 708

Dihydroergocristine Mesylate is (5'a)-12'-hydroxy-2'-(I
methylethyl)-5 '-(phenylmethyl)dihyroergotaman-3 ',6',18
trione methanesulphonate.

Dihydroergocristine Mesylate contains not less than 98.0 per
cent and not more than 102.0 per cent of C36H4sNsOgS,
calculated on the dried basis.

Category. Antimigraine.

Production

The production method must be evaluated to determine the
potential for formation ofalkyl mesilates, which is particularly
likely to occur if the reaction medium contains lower alcohols.
Where necessary, the production method is validated to
demonstrate that alkyl mesilates are not detectable in the ftnal
product. .

Description. A white or almost white, ftne crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that. obtained. with
dihydroergocristine mesylate RS or with the reference
spectrum of dihydroergocristine mesylate.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Solvent mixture. 10 volumes of methanol and 90 volumes of
dichloromethane.
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Mobile phase B
(per cent v/v)

25

25-775

75-725

DIHYDROERGOCRISTINE MESYLATE

Mobile phase. A mixture of2 volumes ofammonia, 15 volumes
of dimethylformamide and 85 volumes of ether.

[estsolution. j)issolve. O~ 1. g of t.h_e__s~p_stll!1C:~ ..~l1~_~.r
exartlination in 5 mlof the same solventmixture.

Reference solution. A 2.0 per cent w/v solution of
dihydroergocristine mesylate RS in the solvent mixture.

Apply to the plate 5 III of each solution. Allow the mobile
phase to rise 8 cm, protected from light. Dry the plate in current
of cold air for 5 minutes. Spray with dimethylamino
benzaldehyde solution and dry in a current of hot air for
2 minutes. The principal spot in the chromatogram obtained
with the test solution corresponds to that in the chromatogram
obtained with the reference solution.

C. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Solvent mixture. 10 volumes of methanol and 90 volumes of
dichloromethane.

Mobile phase. A mixture of5 volumes of water, 10 volumes of
ammonia, 20 volumes of butanol and 65 volumes of acetone.

Test solution. Dissolve 0.2 g of the substance under
examiriatiorl in 5 ml of the solvent mixture.

Reference solution. A 0.4 per cent w/v solution of
"}ethanesulphonic acid in the solvent mixture.

Apply to the plate 10 III of each solution. Allow the mobile
ph~~e to rise 19 cm, prQtected .froIl1ligh~~ J::)rytheplate in
current of cold air for not more than 1 minute. Spray with a
0.1 per cent w/v solution of bromocresol purple in methanol,
adjusting the colour to violet-red with one drop of dilute
ammonia solution and dry the plate in a current of hot air at
100°. The principal spot in the chromatogram obtained with
the test solution corresponds to that in the chromatogram
obtained with the reference solution.

Tests

Appearance of solntion. A 2.0 per cent w/v solution in
methanol is clear (2.4.1) and not more intensely coloured than
reference solution BS7 (2.4.1).

pH (2.4.24). 4.0 to 5.0, determined in a 0.5 percent w/v solution
in carbon dioxide-free water.

SPJ!~ifiJ:QPti~ ..C!tatil:l.II (~,1,~2)~_=~7 .Q"J2.=43.0.0, d..e.!~~e<!
in a 1.0 per cent w/v solution in anhydro,us pyridine.

Related snbstances. Determine by liquid chromatography
(2.4.14).

NOTE-Carry out the test protected from light.

Solvent mixture. 50 volumes of acetonitrile and 50 volumes
of 0.1 per cent w/v solution of orthophosphoricacid.

IP 2010

Test solution. Dissolve 75 mg of the substance under
exartlination in solvent mixture arid dilute to 50.0 ml with water.

Reference solution. Dissolve 20 mg of codergocrine mesilate
Rsill solveniillixtUre andd1ititet6~50:0mr wIth water:bilute
6.0 ml of the solution to 50.0 ml with a mixture of20 volumes of
acetonitrile, 20 volumes of 0.1 per cent w/v solution of
orthophosphoric acid and 60 volumes of water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 1JIIl),
mobile phase: A. a Inixture of 10 volumes ofacetonitrile,
90 volumes of water and 1 volume of triethylamine,

B. a mixture of 10 volumes of water, 90
volumes of acetonitrile and 1 volume of triethylamine,
a linear gradient programme using the conditions given
below,
flow rate. 1.2ml per minute,
spectrophotometer set at 280 nm,
injection volume. 10 Ill.

Time Mobile phase A
(min.) (per cent v/v)

0-5 75

5-20 75-725

20-22 25-775

22~30

Inject the reference solution. The relative retention time with
reference to dihydroergocristinefor dihydroergocornine
(dihydroergocristine impurity F) is about 0.8; for
a-dihydroergocryptine (dihydroergocristine impurity H) is
about 0.9; for a-dihydroergocryptine or epicriptine (dihydro
ergocristine impurity I) is about 1.02. In the chromatogram
shows 4 peaks, the. resolution between the peaks corres
ponding to dihydroergocristine and dihydroergocristine
impurity I is not less than 1.

--Injeet the reference· solution-and·-the test-solution. In.the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of the principal peak
in the chromatogram obtained with the reference solution
(1.0 per cent), the sum of the areas of all the secondary peaks
is not more than twice the area of the principal peak in the
chromatogram obtained with the reference solution (2.0 per
cent). Ignore any peak with an area less than 0.1 times the area
of the principal peak in the .chromatogram obtained with
reference solution (0.1 per cent).

Loss on drying (2.4.19). Not more than 3 per cent, determined
on 0.5 g by drying under vacuum, in an oven at 80°.

Assay. Dissolve 0.3 g in 60 ml ofpyridine. Pass a stream of
nitrogen over the surface of the solution. Titrate with 0.1 M
tetrabutylammonium hydroxide to the second point of
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inflexion, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to
0.03539 gofC36H4sNsOgS.

Storage. Store protected from light.

Dihydroergotamine Mesylate

, CHsSOsH

C33H37NsOs,CH4S03 Mol. Wt. 680.0

Dihydroergotamine Mesylate is (5'a)-12'-hydroxy-2'
methyl-5'-(phenylmethyl)dihyroergotaman-3 ',6',18-trione
methanesulphonate.

"
Dihydroergotamine Mesylate contains not less than 98.0 per
cent and not more than 101.0 per cent ofC33H37NsOs,CH4S03,
calculated on the dried basis.

Category. Antimigraine.

Production

The production method must be evaluated to determine the
potential for forrmition of alkyl mesilates, which is particularly
likely to occur if the reaction medium contains lower alcohols.
Where necessary, the production method is validated to
demonstrate that alkyl mesilates are not detectable in the final
product.

Description. A white or almost white, crystalline powder or
colourless crystals.

Identification

Tests A and C may be omitted if tests B, C and D are carried
out. Tests B, C and D may be omitted if tests A and Care
carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with
dihydroergotamine mesylate RS or with the reference
spectrum of dihydroergotamine mesylate.

DIHYDROERGOTANUNE MESYLATE

B. When examined in the range 250 nm to 350 run (2.4.7), a
0.005 per cent w/v solution in methanol, shows absorption
maxima, at about 281 run and 291 run and a shoulder at 275 run;
specific absorbance at about 281 run is 95 to 105.

C. In the testfor Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
the principal spot in the chromatogram obtained with reference
solution (a).

D, To 0,1 g of the substance under examination, add 5 ml of
dilute hydrochloric acid, shake for about 5 minutes and fIlter.
Add 1 ml of barium chloride solution. The filtrate remains
clear, Mix 0.1 g of the substance under examination with 0.4 g
of powdered sodium hydroxide, heat to fusion and continue
to heat for 1 minute. Cool, add 5 ml of water, boil and fIlter.
Acidify the fIltrate with hydrochloric acid and fIlter again.
The fIltrate gives reaction A of sulphates (2.3.1).

Tests

Appearance ofsolution. Dissolve 0.1 g in a mixture of0.1 ml of
a 7.0 per cent w/v solution of methanesulphonic acid and
50 ml of water. The solution is clear (2.4.1) and not more
intensely coloured than reference solution YS7 or BYS7 (2.4.1).

pH (2.4.24). 4.4 to 5.4, determined on 0.1 per cent w/v solution
in carbon dioxide- free water.

Specific optical rotation (2.4.22). -42.0° to -47.0°, determined
in a 1.0 per cent w/v solution in anhydrous pyridine.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

NOTE-Prepare the solutions immediately before use.

Solvent mixture. 10 volumes of methanol and 90 volumes of
dichloromethane.

Mobile phase. A mixture of 1 volume of ammonia, 6 volumes
of methanol, 50 volumes of ethyl acetate and 50 volumes of
dichloromethane.

Test solution (a). Dissolve 0.1 g of the substance under
examination in 5 ml of the solvent mixture.

Test solution (b). Dilute 1 ml of test solution (a) toW ml with
the solvent mixture.

Reference solution (a). A 0.2 per cent w/v solution of
dihydroergotamine mesilate RS in the solvent mixture.

Reference solution (b). Dilute 2.5 ml of reference solution (a)
to 50.0 ml with the solvent mixture.

Reference solution (c). Dilute 2.0 ml of reference solution (b)
to 5.0 ml with the solvent mixture.

Apply to the plate 5 ~ of each solution. Allow the mobile
phase to rise 15 em, protected from light. Dry the plate in
current of cold air for not more than 1 minute and repeat the
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development, allow the freshly prepared mobile phase.to rise
15· cm. Spray·abundantly with dimethylaininobenzaldehyde
solution and dry in a current of hot air for about 2 minutes. In
the chromatogram· obtained with test solution (a), .any
secondary spot iS,not more intense than the principal spot in
the. chromatogram obtained with reference solution· (b)
(0.5 per cent) and nqtmore than 2such spots are ~ore intense
than the principal spot in the chromatogram obtained with
reference solution (c) (0.2 per cent).

Loss on drying (2.4.19). Not more than 4.0 per cent, determined
on 0.5 g by drying in an~venat 105° at a pressure not exceeding
0.1 kPa for 5 hours.

Assay. Dissolve 0.5 g in a mixture of 10 ml ofanhydrous acetic
acid and 70 m1 of acetic anhydride. Titrate with 0.1 M
perchloricacid; determining the end-point potentiometrically
(2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.068 g of
C34:H41NsOsS.

Storage. Store protected from light.

Diiodohydroxyquinoline
Iodoquinol

OH

k)yN'1..
~

I

~HsI2NO Mol. Wt. 396.9

piiod()hYdroxyquinoline is ~,'7:diiod()qllirl()liIl...S:()l.

Diiodohydroxyquinoline contains not less than 97.0 per cent
and not more than 100.5 per cent of CgHsI2NO, calculated on
the dried basis.

Category. Antiamoebic.

Dose. 1 to 2 g daily, in divided doses.

Description. A light yellowish to yellowish-brown,
iIlicr6crystallinepbWder;odolitlessor with a faint odolit.··

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with
diiodohydroxyquinolineRS or with the reference spectrum
of diiodohydroxyquinoline.

IF 2010

B. Dissolve 10 mg in 100 m1 ofdioxan anddilute5ml to 100ml
with ethanol. When examined in the range 230 nrn to 360 urn
(2.4.7), the resulting solution shows an absorption maximum
at about 258 urn; absorbance at about258 urn, about 0.53.

C. Heat a few crystals with about Iml ofsulphuric acid; violet
vapours of iodine are evolved.

Tests

Acidity or alkalinity. Shake 0.5 g with 10 ml ofwaterpreviously
neutralised to phenolphthalein solution. The solution is
colourless and not more than 0.1 ml of0.1 M sodium hydroxide
is required to change the colour of the solution to pink.

Free iodine and iodide. Shake 1.0 g with 20 ml of water for
30 seconds, allow to stand for 5 minutes and ftlter. To 10 ml of
the filtrate add 1 mlof 1 M sulphuric acid and 2 ml of
chloroform and shake; the chloroform layer does not become
violet. To the mixture add 5 ml of 1 M sulphuric acid and 1 ml
of potassium dichromate solution and shake for 15 seconds;
the colour of the chloroform layer does not become more
intense than that produced by diluting 2 ml of a 0.016 per cent
w/v solution ofpotassium iodide to 10 ml with water, adding
6 ml of 1 M sulphuric acid, 1 m1 of potassium dichromate
solution and 2 ml of chloroform and shaking for 15 seconds.

Related snbstances. Determine by gas chromatography
(2.4.13).

Test solution. Add 0.5 ml ofN,O-bis (trimethylsilyl)acetamide
to 0.5 ml of a solution in pyridine containing 0.4 per cent w/v
of each of 5-chloro-8- hydroxyquinoline, 5,7-dichloro-8
hydroxy- quinoline and 5-chloro-7-iodo-8-hydroxyquinoline
and 0.04 per cent w/v of the substance under examination,
mix, allow to stand for 15 minutes and add 5 m1 of a 0.05 per
cent VIi/v solution of dibutylphthalate (internal standard) in
hexane.

Reference solution (a). Add 0.5 ml ofN,O-bis (trimethylsilyl)

~c.e!~nl:.i4.e. .. t() .. ~lIIlix:tllre ...()rQ:1JL()[!~~J.ll~~.t~11(:~ u_l19:l:lr
examination and 0.5 ml of pyridine, mix, allow to stand for
15 minutes and add 5 ml of hexane.

Reference solution (b). Treat a mixture of0.1 g of the substance
under examination and 0.5 ml ofpyridine as described for the
test solution.

Chromatographic system
- a glass column 1.5m x 4 rom, packed with silanised

dlatomaceollssllPP0I1: (100 to 120 mesh) coated wi.th
3 per cent w/w of methyl silicone gum,

- temperature:

column.190°,

inlet port and detector. 240°,

.flame ionisation detector,

- nitrogen as carrier gas.·
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In the chromatogram obtained with the test solution the peaks
following the solvent peak, in order of emergence, are due to
(a) 5-chloro-8-hydroxyquinoline, (b) 5,7-dichloro-8-hydroxy
quinoline, (c) the internal standard, (d) 5-chloro-7-iodo-8
hydroxyquinoline and (e) diiodohydroxyquinoline. In the
chromatogram obtained with reference solution (b) calculate
the content of 5-chloro-8-hydroxy-quinoline, 5,7-dichloro-8
hydroxyquinoline and 5-chloro-7-iodo-8-hydroxyquinoline by
reference to the corresponding peaks in the chromatogram
obtained with the test solution. The total content of the named
impurities and any other impurities does not exceed 4.0 per
centw/w.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying over phosphorus pentoxide at a pressure
not exceeding 0.7 kPa for 4 hours.

Assay. Weigh accurately about 0.3 g and dissolve in 50 rnl of
anhydrous pyridine. Titrate with 0.1 M tetrabutylammonium
hydroxide, determining the end-point potentiometrically
(2.4.25). Carry out a blank titration.

1 rnl of 0.1 M tetrabutylammonium hydroxide is equivalent to
0.03969 gofCgHsI2NO.

Storage. Store protected from light.

Diiodohydroxyquinoline Tablets
Iodoquinol Tablets

Diiodohydroxyquinoline Tablets contain not less than
90.0 per cent and not more than 110.0 per cent of the stated
amount ofdiiodohydroxyquinoline, CgHsI2NO.

Usual strengths. 300 mg; 600 mg.

Identification

A. Triturate a quantity of the powdered tablets containing
about 50 mg ofDiiodohydroxyquinoline with 10 rnl ofcarbon
disulphide, filter and evaporate the solvent. The residue
complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with
diiodohydroxyquinoline RS or with the reference spectrum
of diiodohydroxyquinoline.

B. Shake a quantity of the powdered tablets containing about
10 mg ofDiiodohydroxyquinoline with 100 rnl ofdioxan, filter
and dilute 5 rnl of the filtrate to 100 rnl with ethanol. When
examined in the range 230 nm to 360 nm (2.4.7), the resulting
solution shows an absorption maximum at about 258 nm;
absorbance at about 258 nm, about 0.53 (2.4.7).

DILOXANIDE FUROATE

Tests

Soluble iodides. Digest a quantity of the powdered tablets
containing 0.1 g ofDiiodohydroxyquinoline with 5 rnl ofwater
for 10 minutes, cool and filter. To the filtrate add 1 rnl of 3 M
hydrochloric acid, 0.1 rnl of ferric chloride test solution and
2 rnl of chloroform, shake gently and allow to separate; any
violet colour in the chloroform is not more intense. than that in
a blank to which 1 rnl of a 0.02 per cent w/v solution of
potassium iodide has been added.

Disintego-ation (2.5.1).30 minutes.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 12 mg of
Diiodohydroxyquinoiine and determine by the oxygen-flask
method (2.3.34), using a mixture of 10 rnl of water and 2 rnlof
1 M sodium hydroxide as the absorbing liquid. When the
process is complete, add to the flask an excess (5 rnl to 10 rnl)
of acetic bromine solution and allow to stand for 2 minutes.
Remove the excess of bromine by the addition offormic acid
(about 0.5 rnl to 1 rnl). Rinse the sides of the flask with water
and sweep out any bromine vapour above the liquid with a
current of air. Add 1· g of potassium iodide and titrate with
0.02 M sodium thiosulphate using starch solution,· added
towards the end of the titra~ion, as the indicator.

1 ml of 0.02 M sodium thiosulphate is equivalent to
0.0006616 g ofCgHsI2NO.

Storage. Store protected from light.

Diloxanide Furoate

C1JfllChN04 Mol. Wt.328.2

Diloxanide Furoate is 4-(N-methyl-2,2-dichloroacetamido)
pheny12-furoate.

Diloxanide Furoate contains not less than 98.0 per cent and
not more than 102.0 per cent of CI4Hl1C12N04, calculated on
the dried basis.

Category. Antiamoebic.

Dose. 1.5 g daily, in divided doses:
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Identification

Tests

Diloxanide Tablets
Diloxanide Furoate Tablets

Dilox.-anideTablets c6i:itai'rii:i6t less than 95.0 percellt and not
more than 105.0 per cent of the stated amount Of diloxanide
furoate, C14HIlC12N04'

Usual strength. 500 mg.

A. Extract a quantity of the powdered tablets containing 0.2 g
of Diloxanide Furoate with 20 ml of chlorofonn, fIlter and
evaporate the fIltrate to dryness. The residue complies with
the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with diliJxanide
furoate RS or with the reference spectrum ofdiloxanide furoate.

B. On 20 mg of the residue obtained in testA determine by the
oxygen-flask method (2.3.34), using 10 ml of 1 M sodium
hydroxide as the absorbing liquid. When the process is
complete, acidify the liquid with nitric acid and add silver
nitrate solution; a white precipitate is produced.

C. The residue obtained in testA melts at 114° to 116° (2.4.21).

Tests

Description. A white or almost white, crystalline powder;
odourless or almost odourless

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with diloxanide
furoate RS or with the reference spectrumofdiloxanide furoate.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.001 per cent w/v solution in ethanol (95 per cent) shows an
absorption maximum only at about 258 nm; absorbance at
about 258 nm, about 0.70.

C. On 20 mg determine by the oxygen-flask method (2.3.34),
using 10 ml of 1 M sodium hydroxide as the absorbing liquid.
When the process is complete, acidify the liquid with nitric
acid and add silver nitrate solution; a white precipitate is
produced.

Free acidity. Shake 3.0 g with SO ml of water, filter and wash
the residue with three quantities, each of20 ml, of water. Titrate
the combined filtrate and washings with 0.1 M sodium
hydroxide using phenolphthalein solution as indicator; not
more than 1.3 ml is required.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the.. plate with silica gel HE2i4. ...

Mobile phase. A mixture of 96 volumes of dichloromethane Related substances. Determine by thin-layer chromatography
and 4 volumes of methanol. (2.4.17), coating the plate with silica gel HF254,

Test solution. Dissolve 0.5 g of the substance under Mobile phase. A mixture of 96 volumes of dichloromethane
examination in 5 ml ofchloroform. and 4 volumes of methanol.

Reference solution. Dilute 1 ml of the test solution to 100 ml Test solution. Shake a quantity of the powdered tablets
with chloroform and mix. Dilute 5 ml of the resulting solution containing 0.5 g ofDiloxanide Furoate with 5 ml ofchlorofonn,
to 20 ml with chlorofonn. centrifuge and use the supernatant liquid.

Apply to the plate 5 ~ of each solution. After development, Reference solution. Dilute 1 ml of the test solution to 100 ml
..•••.........•......•...••.~._...•ULJ.y tbeplateinflirillJ9 ex.m:nine inllltrgt.YiQle!J!ght~t~~~Lnm, with chlorofonn and mix. Dilute 5 ml of the resulting solution

Any secondary spot in the chromatogram obtained with the·-fO-20 mlwlihc1ilorojorm: ... _.... ...._..
test solution is not more intense than the spot in the Apply to the plate 5 ~ of each solution. After development,
chromatogram obtained with the reference solution. dry the plate in air and examine in ultraviolet light at 254 nm.

Sulphated ash (2.3.18). Not more than 0.1 per cent. Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the

Loss on drying (2.3.19). Not more than 0.5 per cent, determined chromatogram obtained with the reference solution.
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.3 g and dissolve in 50mlof Other tests. Comply with the tests stated under Tablets.

anhydrous pyridine. Titrate with 0.1 M tetrabutylammonium Assay. Weigh and powder 20 tablets. Weigh a
hydroxide, determining the end-point potentiometrically quantity of the powder containing about 40 mg of Diloxanide
(2.4.25). Carry out a blank titration. Furoate, shake with 150 ml of ethanol (95 per cent) for

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to 30 minutes, add sufficient ethanol (95 per cent) to produce
0.03282 g ofCl~llChN0

4
. 200.0 ml, mix and fIlter. Dilute 10.0 ml ofthe fIltrate to 250.0 ml

with ethanol (95per cent) and measure the absorbance of
Storage. Store protected from light. the resulting solution at the maximum at about 258 nm (2.4.7).
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Calculate the content ofCIJfllCl2N04 taking 705 as the specific
absorbance at 258 nrn.

Storage. Store protected from light.

Diltiazem HydrocWoride

OCH3

, HCI

CuH2~204S,HCl Mol. Wt. 451.0

Diltiazem HydrocWoride is (2S,3S)-2,3,4,5-tetrahydro-
5-(2- dirnethylaminoethyl)-2-(4-methoxyphenyl)
4-oxobenzo[b]thiazepin-3-yl acetate hydrocWoride.

Diltiazem HydrocWoride contains not less than 98.5 per cent'
and not more than 101.5 per cent of C22H26N204S,HC1,
calculated on the dried basis.

Category. Antianginal; (calcium-channel blocker).

Dose. Initially, 30 to 60 mg thrice daily; maximum, 480 mg daily.

Description. A white, crystalline powder or small crystals.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with diltiazem
hydrochloride RS.

B. In the test for Related substances, the principal peak in the
chromatogram obtained with the test solution corresponds to
the peak due to diltiazem hydrocWoride in the chromatogram
obtained with the reference solution.

C. A 5 per cent w/v solution gives the reactions of cWorides
(2.3.1).

Tests

Specific optical rotation (2.4.22). +110° to +116°, determined
in a 1.0 percent w/v solution.

Related substances. Determine by liquid chromatography
(2.4.14).

DILTIAZEM HYDROCHLORIDE

Test solution. Dissolve 0.12 g of the substance under
examination in 100 rnl ofmethanol.

Reference solution. A solution containing 0.0012 per cent w/v
each of diltiazem hydrochloride RS and desacetyl diltiazem
hydrochloride RS in methanol.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with

octadecylsilane bonded to porous silica (5 /lffi),
mobile phase: a mixture of50 volumes ofa buffer solution
containing 0.116 per cent w/v of d-10
camphorsulphonic acid in 0.1 M sodium acetate, with
the pH adjusted to 6.2 by the addition of 0.1 M sodium
hydroxide, 25 volumes of acetonitrile and 25 volumes
of methanol, filtered and degassed,
flow rate. 1.6 rnl per minute,
spectrophotometer set at 240 urn,
injection volume. 10 Ill.

Inject the reference solution and measure the peak responses
of all the peaks. The relative retention times for desacetyl
diltiazem and diltiazem are about 0.65 and 1.0 respectively.
The resolution between desacetyl diltiazem and diltiazem is
not less than 3, and the theoretical plates for the diltiazem
peak is not less than 1200. The relative standard deviation of
the peak response for replicate injections due to diltiazem
hydrochloride and desacetyl diltiazem is not more than
2.0 per cent.

Inject the test solution and the reference solution and measure
the responses of all the peaks.

Calculate the percentage content of desacetyl diltiazem
hydrochloride in the substance under examination by
comparing the area of the peaks due to desacetyl diltiazem in
the chromatograms of the test solution and the reference
solution and from the content of desacetyl diltiazem
hydrocWoride in the reference solution. Similarly, calculate
the percentage content of each impurity peak other than the
peaks due to diltiazem and desacetyl diltiazem with that of the
peak due to desacetyl diltiazem in the chromatogram obtained
with the test solution and from the content of desacetyl
diltiazem hydrochloride in the reference solution. Desacetyl
diltiazem hydrochloride content is not more than 0.5 per cent
w/v, the total impurities including desacetyl diltiazem
hydrocWoride content is not more than 1 per cent w/v with no
individual impurity 'more than 0.5 per cent w/v.

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals. Method A (20 ppm).

Loss on drying (2.4.19). Not more than 0.5 per cent,determined
on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Determine by liquid chromatography (2.4:14) as given
under the test for Related substances using the following
solutions.
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Test solution. Dissolve 0.12g oLthe substance under
examination in 100 m1 ofmethanol.

Reference solution (a). A solution containing 0.0012 per cent
w/v each of· diltiazem hydrochloride RS· and desacetyl
diltiazem hydrochloride RS in methanol~

Reference solution (b). Dissolve 60 mg of diltiazem
hydrochloride RS in 50 m1 of methanol.

Inject reference solution (a) and check the system suitability
parameters like the relative retention times, the resolution and
the column efficiency in terms of theoretical plates.

Inject reference solution (b). The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject alternately the test solution and reference solution (b).

Calculate the content ofC22H26N204S,HCl.

Storage. Store protected from light.

Diltiazem Tablets
Diltiazem Hydrochloride Tablets

Diltiazem Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount ofdiltiazem
hydrochloride, C22H26N204S, HCl. They may be Modified
release Tablets.

Usual strengths. 30 mg; 60 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solutioncorresponds to the peak due to diltiazem
hydrochloride in the chromatogram obtained with the reference
solution (a).

Tests

Other tests. Comply with the tests stated under Tablets.

Dissolntion (2.5.2).

A. For Modified-release Tablets
Apparatus No.1,

Medium. 900 m1 offreshly distilled water,
Speecfandfillie. nm rpmand30riihii:ttes-and 3hOiITs-.-

Withdraw a suitable volume of the medium after 30 minutes
and 3 hours. Filter promptly through a membrane ftlter disc
with an average pore diameter not greater than 1.0 fJIIl, rejecting
the first few m1 of the filtrate. Dilute a suitable volume of the
ftltrate with the same solvent andmeaslire the absorbance of
the resulting solution at the maximum at about 240 nm (2.4.7).

IP 2010

Calculate the content ofC22H2~204S,HCIfrom the absorbance
obtained from a solution of known concentration of diltiazem
hydrochloride RS.

Use the following acceptance criteria for the 30-minute time
interval. At S,: no unit is more than D; at S2' the average value
is equal to or less than D, and no unit is greater than D + 10 per
cent; at S3' the average value is equal to or less than D, not
more than 2 units are more than D + 10 per cent and no unit is
more than D + 25 per cent. Use the acceptance criteria in
Acceptance Table 1(2.5.2) for the 3-hour time interval.

D. Not more than 60 per cent of the stated amount of
C22H26Nz04S,HCI is dissolved in 30 minutes and not less than
80 per cent is dissolved in 3 hours.

B. For Conventional-release Tablets

Apparatus No.1,

Medium. 900 m1 of freshly distilled water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium. Filter promptly,
rejecting the first few m1 of the filtrate. Dilute a suitable volume
of the filtrate with the same solvent and measure the
absorbance of the resulting solution at the maximum at about
240 nm (2.4.7). Calculate the content ofC22H2~204S,HCIfrom
the absorbance obtained from a solution of known
concentration of diltiazem hydrochloride RS.
·.7.;,.0·..·".,·.. ·.· ..·,·.. ·,..,.,.,.··., :.,." .... ··.~,,,.,_····.·:·,,,,·.,,,,·,,··:·,,-_·,··-···'·7

D. Not less than 75 per cent
C22H2~204S,HCl.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 0.6 g of Diltiazem
Hydrochloride, add 200 m1 of methanol, mix with the aid of
ultrasound for 1hour, cool and dilute to 500.0 m1 with methanol;
centrifuge 25 m1 at 3500 rpm for 15 minutes and use the clear,
supernatant liquid.

Reference··solution-(a),·Asolutioncontaining·0;00l2-per·cent
w/v each of diltiazem hydrochloride RS and desacetyl
diltiazem hydrochloride RS in methanol.

Reference solution (b). Dissolve 60 mg of diltiazem
hydrochloride RS in 50 m1 of methanol.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with

octadecylsilane bonded to porous silica (5 !Jill),
- mobile phase: a mixture of50 volumes ofa buffer solution

containing 0.116 per cent w/v of d-10
camphorsulphonic acid in 0.1 M sodium acetate, with
the pH adjusted to 6.2 by the addition of 0.1 M sodium
hydroxide, 25 volumes of acetonitrile and 25 volumes
of methanol, ftltered and degassed,

- flow rate. 1.6 m1 per minute,
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- spectrophotometer set at 240 nm,
- injection volume. 10 fll.

Inject reference solution (a) and measure the peak responses
of all the peaks. The relative retention times for desacetyl
diltiazem and diltiazem are about 0.65 and 1.0 respectively.
The resolution between desacetyl diltiazem and diltiazem is
not less than 3, and the theoretical plates for the diltiazem
peak is not less than 1200.

Inject reference solution (b).The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject alternately the test solution and reference solution (b).

Calculate the content ofCzzHz6N204S,HCI in the tablets..

Storage. Store protected from light.

Dimercaprol
B.A.L.

SH

HS~OH

Mol. Wt. 124.2

Dimercaprol is (RS)-2,3-dimercaptopropanol.

Dimercaprol contains not less than 98.5 per cent w/w and not
more than 101.5 percentw/w ofC3HsOSz.

Category. Antidote in heavy metal poisoning; metal
complexing agent.

Dose. By intramuscular injection, 2 to 3 mg per kg of body
weight every 4 hours during the ftrst day and subsequently,
in accordance with the needs of the patient.

Description. Aclear, colourless or slightly yellow liquid; odour,
strong, characteristic and alliaceous.

Identification

A. Dissolve 0.1 mI in 4 mI of water and to 2 mI of the solution
add lead acetate solution; a yellow precipitate is obtained.

B. To 2 mI of the solution prepared for test Aadd 1 mI of
0.05 M iodine; the colour ofiodine is immediately discharged.

C. In a ground-glass-stoppered tube suspend 0.6 g of sodium
bismuthate, previously heated to 200° for 2 hours, in a mixture
of 6 mI of water and 2.8 mI of a 10 per cent w/w solution of
phosphoric acid. Add 0.2 ml of the substance under
examination, mix and allow to stand for 10 minutes shaking
frequently. To 1 mI of the supernatant liquid add 5 mI of a
0.4 per cent w/v solution of chromotropic acid sodium salt in

DIMERCAPROL INJECTION

sulphuric acid, mix and heat for 15 minutes in a water-bath; a
violet-red colour is produced.

Tests

Appearance ofsolution. The substance under examination is
clear (2.4.1), and not more intensely coloured than reference
solution BS6 or BYS6 (2.4.1).

pH (2.4.24).5.0 to 6.5, determined in a saturated solution.

Refractive index (2.4.27). 1.568 to 1.574, determined at 20°.

Weight permI (2.4.29). 1.238 g to 1.240 g.

Iron (2.3.14). Ignite 2.0 g with 1 g of anhydrous sodium
carbonate, cool, dissolve the residue in 15 ml of dilute
hydrochloric acid and dilute to 45 mI with water; the resulting
solution complies with the limit test for iron (20 ppm). .

Halides. To 2.0 g add 25 mI of 0.5 M ethanolic potassium
hydroxide and heat under a reflux condenser for· 2 hours.
Remove the ethanol by evaporation in a current of warm air,
add 20 mI of water and cool. Add a mixture of 10 mI ofstrong
hydrogen peroxide solution and 40 mI of water. Boil gently
for 10 minutes; cool and fllter rapidly. Add 10 mI of dilute
nitric acid and 5 mI of 0.1 M silver nitrate and titrate with
0.1 M ammonium thiocyanate using ferric ammonium
sulphate solution as indicator. Repeat the operation without
the substance under examination. The difference in the
volumes of 0.1 M ammonium thiocyanate used in the two
titrations is not more than 1.0 mI.

Assay. Weigh accurately about 0.1 g, dissolve in 40 mI of
methanol and add 20 mI of 0.1 M hydrochloric acid and
50.0 mI of 0.05 M iodine. Allow to stand for 10 minutes and
titrate with 0.1 M sodium thiosulphate. Repeat the operation
without the substance under examination. The difference
between the titrations represents the amount ofiodine required.

1mI of0.05 M iodine is equivalent to 0.00621 g ofC3HsOSz.

Storage. Store protected from light in well-ftlled containers in
a refrigerator (2° to 8°).

Dimercaprol Injection

B.A.L. Injection

Dimercaprol injection is a sterile solution ofDimercaprol in a
mixture ofBenzyl Benzoate andArachis Oil.

Dimercaprol Injection contains not less than 90.0 per cent and
more than 110.0 per cent of the stated amount ofdimercaprol,
C3HsOSz.

Usual strength. 50 mg permI.
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Description.· A clear, yellow, viscous solution, having a
pungent, disagreeable odour.

Tests

Acidity. Shake with an equal volume of water for 2 minutes
and set aside for separation; pH of the aqueous layer after
filtration through a neutral filter is 4.5 to 6.5 (2.4.24).

Refractive index (2.4.27). 1.481 to 1.486, determined at 20°.

Weight permI (2.4.29). About 0.95 g.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Weigh accurately about 1.0 g, add 20 ml of 0.1 M
hydrochloric acid and titrate with 0.05 M iodine.

1 ml of 0.05 M iodine is equivalent to 0.00621 gofC3HgOSz.

Determine the weight per ml of the injection (2.4.29), and
calculate the percentage w/v of C3HgOSz.

Storage. Store protected from light.

Labelling. The label states (1) the nature of the solvent; (2)
that the injection is meant for intramuscular use only.

5 minutes. Transfer to a separating funnel and remove about
5 ml of the lower layer to a stoppered tube containing 0.5 g of
anhydrous sodium sulphate. Shake vigorously and centrifuge
the mixture nntil a.clear supernatant liquid is. obtained.. The
resulting liquid complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with dimethicone
RS. Ignore the region of the spectrum from 850 to 750 cm-1

since slight differences may be observed depending on the
degree of polymerisation.

B. Heat 0.5 g in a test-tube over a small flame until white fumes
are evolved. Invert the test-tube over a second tube containing
1ml ofa 0.1 per cent w/v solution ofchromotropic acid sodium
salt in sulphuric acid so that the fumes reach the solution.
Shake the second tube for about 10 seconds and heat on a

. water-bath for 5 minutes; the solution is violet.

C. To 50 mg in a platinum crucible add 0.15 ml of sulphuric
acid and ignite until a white residue is obtained; the residue
gives the reaction of silicates (2.3.1).

Tests

Activated Dimethicone

Simethicone; ActivatedPolyctimethylsiloxane

t
CHS1CHSI· I

HsC ~i-O ~i-CHs

CHs CHsn

Identification

A. To 50 mg add 25 ml of carbon tetrachloride and swirl to
disperse. Add 50 ml of dilute hydrochloric acidand shake for

Acidity. To 2.0 g add 25 ml of a mixture of equal volumes of
ethanol and ether previously neutralised to 0.2 ml of
bromothymol blue solution and shake; not more than 0.15 ml
of 0.01 M sodium hydroxide is required to change the colour
of the solutiOIl to blue.

i!e.avy lD:etals (2.3J3). 2.0 gcomplies with the limit test for
heavy metals, Method B (10 ppm).

Defoaming activity. Weigh accurately about 0.2 g, transfer to
a 100-ml bottle, add 50 ml of 2-methylpropanol and shake
vigorously, warming, if necessary, to effect solution. Add

(CH3)3Si[OSi(CH3)z]nCH3+SiOz dropwise, 0.5 ml of this solution to a clean, unused, cylindrical
250-ml glass jar, fitted with a 50-mm cap, containing 100 ml of

Activated Dirnethicone is a mixture offully methylated linear a 1.0 per cent w/v solution of octoxinol. Cap the jar and clamp
siloxane poly·mers containl'ng repeati'ng -(CH3)zSl'O- um'ts it in an upright position in a wrist-action shaker capable of

········~·smbilisetlwith-trirnethylsiloxy;(CH3)3SiO=,~end=blockingllniti;-.. moving theJarthroughara:dlusofT3:3±0.4cm(measiiieo-

and finely divided silicon dioxide. from the centre of the shaft to the centre of the jar) and an arc

Activated Dimethicone contains not less than 90.0 per cent of 10 degrees at a frequency of 300 ± 30 strokes per minute.
and not more than 99.0 per cent of polydimethylsiloxane, Shake for 10 seconds and record the time required in seconds
[-(CH3)zSiO-]n and not less than 4.0 per cent and not more than for the foam to collapse. The time for foam collapse is
7.0 per cent of silicon dioxide, SiOz. determined at the instant the first portion of foam-free liquid

Category. DefoanIing agent. surface appears, measured from the end of the shaking period.
The activity time is not more than 15 seconds.

Dose. 40 to 100 mg, four times daily.
Assay. For polydimethylsiloxane - Weigh accurately about

Description. A translucent, grey viscous liquid; almost 50 mg, transfer to a narrow-mouthed glass bottle and add
odourless. 25 ml of carbon tetrachloride. Swirl to disperse, add 50 ml of

dilute hydrochloric acid, close the bottle securely with a cap
having an inert liner and shake for exactly 5 minutes. Transfer
the mixture to a 125-ml separating funnel and remove about
5 ml of the lowerlayer toa stoppered test-tube containing

1230



IP 2010

0.5 g of anhydrous sodium sulphate. Close the test-tube,
agitate vigorously and centrifuge the mixture until a clear
supernatant liquid is obtained. Prepare a blank by mixing 10 ml
of carbon tetrachloride with 0.5 g of anhydrous sodium
sulphate and centrifuging to obtain a clear supernatant liquid.
Determine the absorbance ofa 0.5-mm layer of the solution at
the maximum at about 7.9 /lm in a suitable infra-red
spectrophotometer (2.4.6), using the blank to set the
instrument. Calculate the content of [-(CH3)2SiO-]n from the
absorbance obtained by repeating the Assay on a 0.2 per cent
w/v solution of dimethicone RS in place of the substance
under examination.

For silicon dioxide - Mixthoroughly and weigh accurately
about 1.0 g; transfer to a tared, sintered-glass ftltering crucible
(porosity No.4) and pass through the filter, with suction,
200 ml of carbon tetrachloride, added with stirring in small
portions, followed by similar washing of the material on the
ftlter with 200 ml of n-hexane, and discard the ftltrates. Place
the ftltering crucible in a muffle furnace at room temperature,
raise the temperature of the furnace to 5500

• Heat at 5500 ± 250

for 2 hours. Cool the ftltering crucible with its contents in a
desiccator, weigh and calculate the content of silicon dioxide,
Si02, in the sample taken.

Dimetbicone
Dimethicone is a-(Trimethylsilyl)-ro
methylpoly[oxy(dimethylsilylene).

Dimethicone is a mixture of fully methylated linear siloxane
polymers containing repeating units of the formula;
[-(CH3)2SiO-]" stabilized withtrimethylsiloxy end-blocking
units of the formula; [(CH3)3SiO-] where in n has an average
value such that the corresponding nominal viscosity is in a
discrete range between 20 and 30,000 centistokes.

Dimethicone contains not less than 97.0 per cent and not
more than 103.0 per cent of polydimethylsiloxane,
([-{CH3)2SiO-],,).

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with
polydimethylsiloxane RS or with the reference spectrum of
polydimethylsiloxane.

Tests

Specific gravity. Within the limits specified in the
accompanying table.

Viscosity (2.428). Determine the viscosity of Dimethicone
having a nominal viscosity of less than 1000 centistokes at

DIMETIDCONE

25 ± 0.1 0, using a capillary viscosimeter. Determine the viscosity
ofDimethicone having a nominal viscosity of 1000 centistokes
or more at 25± 0.1 0

, using a rotational viscosimeter. The
viscosity is within the limits specified in the. accompanying
table.

Refractive Index (2.4.27). Within the limits specified in the
accompanying table.

Acidity. Dissolve 15.0 g in a mixture of 15 ml of toluene and
15 ml of butyl alcohol, previously neutralized to bromophenol
blue, and titrate with 0.050 M alcoholic potassium hydroxide
to a bromoph~nol blue endpoint. Not more than 0.1 ml is
required.

Loss on heating. Preheat an open aluminum vessel (60 mm in
diameter and 10 mm high) at 1500 for 30 minutes, and allow to
cool to room temperature. Tare the vessel, transfer to it about
1 g of Dimethicone, accurately weighed, heat at 1500 in a
circulating air oven for 2 hours, and allow to come to room
temperature in a desiccator before weighing: it loses not more
than the maximum percentage of its weight specified in the
accompanying table.

Heavy metals (2.3.13). Mix 1.0 g ofDimethicone with 20 ml of
chloroform. Add 1.0 ml of a freshly prepared 0.002 per cent
w/v solution of dithizone in chloroform, 0.5 ml of water, and
0.5 ml ofa mixture oft ml ofammonia and 9 ml ofa 02 per cent
solution of hydroxylamine hydrochloride. Prepare reference
solution by adding 1.0 ml ofa freshly prepared 0.002 per cent
w/v solution ofdithizone in chlorofonn to 20 mlofchloroform;
add 0.5 ml ofreference lead Solution and 0.5 ml ofa mixture of
1 ml of ammonia and 9 ml of a 0.2 per cent solution of
hydroxylamine hydrochloride. Immediately shake both
solutions vigorously for 1 minute. Any red color in the test
solution is not more intense than that in the reference solution
(5 /lg p.er g).

Assay. Determine by infra red spectrophotometery (2.4.6), with
a resolution of 4 cm-1 and fitted with an accessory for
attenuated total reflectance and a germanium sample trough
(450 or 600

). Fill the trough of the·accessory with Dimethicone,
and record the spectrum between 4000 cm-I and 700 cm-I . Clean
the trough, fill it with polydimethylsiloxane RS and record the
spectrum as above. Clean the trough, and record the spectrum
as above to obtain a background spectrum. Examine the
spectra in the range between 1300 cm- I and 1200 cm-I , and
calculate the absorbance of the peale in each spectrum at about
1259cm-1•

Calculate the content of [-(CH3)2SiO-]" in the Dimethicone
taken by the formula:

100(Au/ As)(Ds/ Du)

in which Au is the absorbance of the Dimethicone; As is the
absorbance of polydimethylsiloxane RS; and Ds and Du are
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the. specific gravities ofpolydimethylsiloxane RS and
Dimethicone, respectively.

Nominal .Viscosity Specific Refractive Loss on
Viscosity (centiStokes) .. .. ··gravitY· index heating
(centi-

Min. Max. Min. Max. Min. Max. Max.

20 18 22 0.946 0.954 20.0

50 47.5 52.5 0.955 0.965 1.4005 1.4045 2.0
:

100 95 105 0.962 0.970 1.4005 1.4045 0.3

200 190 220 0.964 0.972 1.4013 1.4053 0.3

350 332.5 367.5 0.965 0.973 1.4013 1.4053 0.3

500 475 525 0.967 0.975 1.4013 1.4053 . 0.3

1000 950 1050 0.967 0.975 1.4013 1.4053 0.3

12500 11875 13125 1.4015 1.4055 2.0

30000 27000 33000 0.969 0.977 1.4010 1.4100 2.0

Dimethicone intended for use in the manufacture of
parenteral preparations without afurther appropriate
procedure for the removal of bacterial endotoxins complies
with the following additional requirement.

BacterialEndotoxin (2.2.3). Not more than 10Endotoxin Units
perml of the Dimethicone.

Storage. Store protected from moisture.

Labeling. Label it to indicate its nominal viscosity value.
Dimethicol1e iriterided for use iri'coafirig c0l1fairiersthafc6me
in contact with articles for parenteral use is so labelled.

Diphenhydramine Hydrochloride

CH3
I

. ··cro·········o~N,CH3
,~ .. ,~. ,HCI

~ ~

C17HziNO,HCl Mol. Wt. 291.8

Diphenhydramine Hydrochloride is 2-benzhydryloxy
ethyldimethylamine hydrochloride.

Diphenhydramine Hydrochloride contains not less. than
99.0 per cent and not more than 101.0per cent ofC17Hz1NO,HCl,
calculated on the dried basis.

Category. Histamine Hi-receptor antagonist.

Dose. 50 to 200 mg daily, in divided doses.

Description; A white or'almost white, crystallil1e powder;
odourless oralmost odourless.

IP 2010

Identification

Test A may be onlitted iftests B, Cand Dare carried out. .Tests
1!.qfl4C,111a)lbe~mitted iftests A and D are carried out.

A. Determine by irifrared absorption spectrophotometry (2.4.6).
Compare .the spectrum with that obtained with
diphenhydramine hydrochloride RS or with the reference
spectrum of diphenhydramine hydrochloride. Examine the
substances as discs prepared using potassium chloride IR.

E. When examined iri the range 230 nm to 360 nm (2.4.7), a
0.025 per cent w/v solution in ethanol (95 per cent) shows
absorption maxima at about 253 nm, 258 nm and 264 nm;
absorbance at about 253 urn, about 0.31, at about 258 urn,
about 0.38 and at about 264 nm,about 0.3.

C.To 0.05 ml of a 5 per cent w/v solution add 2 ml ofsulphuric
acid; an intense yellow colour develops which changes to
red on the addition of0.5 ml of nitric acid. Add 15 ml ofwater,
cool, add 5 ml of chloroform and shake; an intense violet
colour develops in the chloroform layer.

D. Gives the reactions of chlorides (2.3.1).

Tests

Appearance ofsolution. A 5.0 per cent wIv solution iri carbon
dioxide-free water, and a 5-fold dilution thereof, are both clear
(2.4.1). The 5.0 per cent solution is not more iritensely coloured
than reference solution BYS6 (2.4.1).

pH (2.4.24).4.0 to 6.0, determined iri a 5.0 per cent w/v solution.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 70 mg of the substance under
examination iri20.0 ml of the mobile phase. Dilute 2.0 ml of this
solution to 10.0 ml with the mobile phase.

Reference solution. Dilute 1.0ml ofthe test solution to 10.0 ml
with the mobile phase. Dilute 1.0 ml of this solution to 20.0 ml
with the mobile phase.

Clif6matograpmc"system
- a stairiless steel column 25 cm x 4.6 rom, packed with

endcapped octylsilane bonded to porous silica (5 1JIIl),
- mobile phase: a mixture of 35 volumes of acetonitrile

and 65 volumes of 0.54 per cent w/v solution of
potassium dihydrogen phosphate previously adjusted
to pH 3.0 with orthophosphoric acid,
flow rate. 1.2 ml per minute,

- spectrophotometer set at 220 nm,
- irijection volume. 10 Ill.

Inject the reference solution. The test is not valid unless the
resolution between the peaks due to diphenhydramine and
diphenhydramine impurity A is not less than 2.0. The relative
retention time with reference to' diphel1hydramil1eTor
diphenhydramine impurityA is about 0.9, for diphenhydramine
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impurity B is about 1.5, diphenhydramine impurity C is about
1.8, for diphenhydramine impurity D is about 2.6 and
diphenhydramine impurity E is about 5.1.

Inject the test solution and the reference solution. Run the
chromatogram seven times the retention time of the principal
peak. In the chromatogram obtained with the test solution the
area of any secondary peak is not more than the area of the
principal peakin the chromatogram obtained with the reference
solution (0.5 per cent). The sum of all the secondary peaks is
not more than twice the area of the principal peale in the
chromatogram obtained with the reference solution (1.0 per
cent). Ignore any peale with an area less than 0.1 times the area
of the principal peale in the chromatogram obtained with the
reference solution (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on dryiIig (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 1050

•

Assay. Weigh accurately about 0.250 g and dissolve in 50 ml
of ethanol, add 5.0 ml of 0.01 M hydrochloric acid. Titrate
with 0.1 M sodium hydroxide, determining end point
potentiometrically (2.4.25). Carry out a blank titration.

1mI of 0.1 M sodium hydroxide is equivalent to 0.02918 g of
C17H22CINO.

Storage. Store protected from light.

Diphenhydramine Capsules
Diphenhydramine HydrocWoride Capsules

Diphenhydramine Capsules contain not less than 93.0 per
cent and not more than 107.0 per cent of the stated amount of
diphenhydramine hydrochloride, C17H21NO,HC1.

Usual strengths. 25 mg; 50 mg.

Identification

Extract a quantity of the contents of the capsules containing
0.1 g ofDiphenhydramine Hydrochloride with two quantities,
each of 15 ml, of chloroform. Evaporate the combined extracts.
to dryness on a water-bath and dry the residue at 800 for
1 hour. The residue melts at about 1680 (2.4.21), and complies
with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with
diphenhydramine hydrochloride RS or with the reference
spectrum.of diphenhydramine hydrochloride. Examine the
substances as discs prepared using potassium chloride JR.

B. When examined in the range 230 ni:n to 360 nm (2.4.7), a
0.025 per cent w/v solution in ethanol (95 per cent) shows

DIPHENHYDRAMINE CAPSULES

absorption maxima at about 253 nm, 258 nm and 264 nm;
absorbance at about 253 nm, about 0.31, at about 258 nm,
about 0.38 and at about 264 nm, about 0.3.

C. To 0.05 ml of a 5 per cent w/v solution add 2 ml ofsulphuric
acid; an intense yellow colour develops which changes to
red on the addition of 0.5 ml of nitric acid. Add 15 mlofwater,
cool, add 5 ml of chloroform and shake; an intense violet
colour develops in the chloroform layer.

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel H.

Mobile phase. A mixture of 80 volumes of chloroform,
20 volumes of methanol and 1 volume of diethylamine.

Test solution. Shake a quantity of the contents of the capsules
containing 100 mg of Diphenhydramine Hydrochloride with
three quantities, each of 10 ml, of chloroform, filter and
evaporate the combined filtrate almost to dryness; dissolve
the residue in 5 ml of chlorofonn.

Reference solution. Dilute 1 mI of the test solution to 100 ml
with chlorofoml.

Apply to the plate 5 III of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate in air for 5 minutes, spray
with sulphuric acid and heat at 1200 for 10 minutes until spots
appear. Any secondary spot in the chromatogram obtained
with the test solution is not more intensethan the spot in the
chromatogram obtained with the reference solution.

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents of
20 capsules and transfer to a 100-ml volumetric flask, add
sufficient water to produce 100.0 ml, shake well to dissolve
and filter. To an accurately measured volume of the filtrate
containing 0.3 g of Diphenhydramine Hydrochloride add 5 g
of sodium chloride and 5 mI of sodium hydroxide solution
and extract with successive quantities, each of 20 ml, of ether
until complete extraction is effected. Wash the combined
extracts with two quantities, each of5 ml, ofwater, extract the
combined washings with two quantities, each of 10 mI, of
ether, add the ether to the combined ether extracts and
evaporate to about 10 ml. Add 25.0 ml of 0.1 M hydrochloric
acid, warm gently to complete the removal of ether, cool and
titrate the excess of acid with 0.1 M sodium hydroxide using
methyl red solution as indicator.

I ml of 0.1 M hydrochloric acid is equivalent to 0.02918 g of
C17H21NO,HCI.

Storage. Store protected from moisture.
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Diphenoxylafe Hydrochloride

~'/CH3'HCI

C3oH32N202,HCl Mol. Wt. 489.1

Diphenoxylate Hydrochloride is ethyll-(3-cyano-3,3
diphenylpropyl)-4-phenylpiperidine-4-carboxylate
hydrochloride.

Diphenoxylate HydrochlOlide contains not less than 98.0 per
cent and not more than 102.0 per cent of C30H32N202,HCl,
calculated on the dried basis.

Category. Antidiarrhoeal.

Dose. 5 to 30 mg daily, in divided doses.

Description. A white or almost white, crystalline powder;
odourless or almost odourless.

Identification

IP 2010

Test solution. Dissolve 19of the substance under examination
in a mixture of 1volume ofmethanol and 2 volumes ofdichloro
methane and dilute to 20 rnl with the same solvent mixture.

Reference solution (a). Dilute 0.5 rnl of the test solution to
100 rnl with the same solvent mixture.

Reference solution (b). Dissolve 0.5 g of the substance under
examination in 25 rnl ofa 1.5 per cent w/v solution ofpotassium
hydroxide in methanol and add 1 rnl ofwater. Heat on a water
bath under a reflux condenser for 4 hours. Cool and add 25 rnl
of 0.5 M hydrochloric acid and shake with 100 ml of
dichloromethane. Evaporate the organic layer to dryness on
a water-bath. Dissolve the residue in 10 rnl of a mixture of
1 volume of methanol and 2 volumes of dichloromethane,
add 10 rnl of test solution and dilute to 25 rnl with a mixture of
1 volume ofmethanol and 2 volumes of dichloromethane..

Apply to the plate 1 ~ of each solution. Allow the mobile
phase to rise 7 cm in an unsaturated tanle Dry the plate in an
oven at 160° for 15 minutes and place the plate while hot in a
closed tank containing 20 rnl of fuming nitric acid for 30
minutes. Remove the plate and heat it again at 160° for
15 minutes. Allow to cool and examineimmediately in ultraviolet
light at 254 um. Any secondary spot in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with reference solution
(a). The test is not valid unless the chromatogram obtained

two

A. Determine by infrared absorption spectrophotometry (2.4.6). principal spots.
Compare the spectrumwith that obtained with diphertoxylate Sulphated ash (2.3.18). Not m()re than 0.1 per cent.
hydrochloride RS or with the reference spl:lctrum of Loss on drying (2.4.19). Notmore than 0.5 percent, determined
diphenoxylate hydrochloride. on 1.0 g by drying in an oven at 105°.

B. Dissolve about 30 mg in 5 rnl of methanol, add 0.25 rnl of Assay. Weigh accurately about 0.4 g, dissolve in 40 rnl of
nitric acid and 0.4 rnl of silver nitrate solution. Shake and ethanol (95 per cent) and add 5 rnl of 0.01 M hydrochloric
allow to stand; a curdled precipitate isfQI1l1ed.CentJifugl:lJlJ:19 acid. Titrate yvitl1 f). L M e.th_anJ2!ifs(}clil-Y11.l1:Yc!!.(J:x)cie.,
rinse the precipitate with three quantities, each of 2 rnl, of determining the end-point potentiometrically (2.4.25). Read
methanol. Carry out this operation rapidly in subdued light. the volume added between the two points of inflection.

__. ._ Suspend!bsu~recipitate ir!. 2 rnl_QJ water and add 1.5rnl,of ---LrnlofO.LM_ethanolic_sodium_hydroxide.js_equiyalentJQ.
10 M ammonia; the precipitate dissolves easily. 0.04891 gofC30H32N202,HCl.

C. Gives reaction A ofchlorides (2.3.1). Storage. Store protected from light.

Tests

Appearance of solution. A 10.0 per cent wlv solution in
dichloromethane is clear (2.4.1), and not more intensely
coloured than reference solution YS6 (2.4.1).

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with a suitable octadecylsilyl silica
gel (5 llill) containing a fluorescent indicator with a maximum
intensity at 254 Dill.

Mobile phase. A mixture of60 volumes ofdioxan, 30 volUmes
ofa 5.9 per cent w/v solution ofsodium chloride and 10volumes
of methanol.

Disodium Edetate

~N""""COONa ,2H20·

HOOC)

CloHl<tN2Na20g,2H20 Mol. Wt. 372.2

Disodium Edetate is disodium ethylenediarninetetraacetate
dihydrate.
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Disodium Edetate contains not less than 98.5 per cent and not
more than 101.0 per cent ofCIOH14N2Na20g,2H20.

Category. Pharmaceutical aid; chelating agent in metal
poisoning.

Dose. By intravenous injection, 50 mg per kg ofbody weight,
upto a maximum of3 g per day.

Description. A white, crystalline powder; odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with disodium
edetate RS.

B. Dissolve 2 g in 25 ml of water, add 6 ml of lead nitrate
solution, shake and add 3 ml of potassium iodide solution;
no yellow precipitate is produced. Make alkaline to red litmus
paper with 2 M ammonia and add 5 ml of ammonium oxalate
solution; no precipitate is produced.

C. Dissolve 0.5 gin 10 ml ofwater, add 0.5 ml of a 10 per cent
w/v solution of calcium chloride, make alkaline to red litmus
paper with 2 M ammonia and add 3 ml of ammonium oxalate
solution; no precipitate is produced.

D. Gives the reactions of sodium salts (2.3.1).

Tests

Appearance ofsolution. A5.0 per cent w/v solution in carbon
dioxide-free wateris clear (2.4.1), and colourless (2.4.1).

pH (2.4.24). 4.0 to 5.5, determined in a5.0percentw/v solution.

hnpurityA. Determine by liquid chromatography (2.4.14).

Note-Carry out the test protected from light.

Solvent mixture. Dissolve 109 offerric sulphatepentahydrate
in 20 ml of 0.5 M sulphuric acid, add 780 ml of water, adjust
the pH to 2.0 with 1 M sodium hydroxide and dilute to 1000 tn1
with water,

Test solution. Dissolve 0.1 g of the substance under
examination in 25.0 ml of the solvent mixture.

Reference solution. Dissolve 40 mg of nitrilotriacetic acid in
100.0 ml of the solvent mixture. To 1.0 ml of this solution, add
O.lml of the test solution and dilute to 100.0 ml with the solvent
mixture.

Chromatographic system
- a stainless steel column 10 cm x 4.6 rom, packed with

spherical graphitized carbon Rl (5 flill),
- mobile phase: dissolve 50 mg of ferric sulphate

pentahydrate in 50 ml of 0.1 M sulphuric acid, adjust
the pH to 1.5 with 0.5 M sulphuric acid or 1 M sodium
hydroxide. Add 20.0 ml of ethylene glycol and dilute to
1000 ml with water,

DISODIUM EDETATE INJECTION

- flow rate. 1 ml per minute,
- spectrophotometer set at 273 nm,
- injection volume. 20 ~.

Inject the reference solution. The test is not valid unless the
resolution between the peaks due to iron complex of impurity
A and the iron complex ofedetic acid is not less than 7.0. The
signal- to- noise ratio is not more than 50.

Inject the test solution and the reference solution. Run the
chromatogram 4 times the retention time ofthe iron complex of
impurity A. In the chromatogram obtained with the test
solution the area ofsecondary peak corresponding to disodium
edetate impurity A is not is not more than the area of the
principal peak in the chromatogram obtained with the reference
solution (0.1 per cent).

Heavy Metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method A (20 ppm).

Iron (2.3.14). 20 ml ofa 2.5 per cent w/v solution complies with
the limit test for iron (80 ppm). Add 0.25 g ofcalcium chloride
to each solution before adding mercaptoacetic acid.

Assay. Weigh accurately about 0.5 g, dissolve in sufficient
water to produce 300 ml and ad42 g of hexamine and 2 ml of
2 M hydrochloric acid. Titrate with OIM lead nitrate using
about 50 mg of xylenol orange triturate as indicator.

1 ml of 0.1 M lead nitrate is equivalent to 0.03722 g of
CIOHl~2Na20g,2H20.

Disodium Edetate Injection
Disodium Edetate Injection is a sterile solution of Disodium
Edetate in Water for Injections, containing varying amounts
of the disodium and trisodium salts as a result of pH
adjustment.

Disodium Edetate Injection contains not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount of
disodium edetate, CIOH14N2Na20g.

Usual strengths. 3 g per 15 ml; 3 g per 20 ml.

Identification

To a volume containing about 3 g of Disodium Edetate add
3 M hydrochloric acid to adjust the pH to 5.0 and evaporate
to dryness on a steam-bath to dryness. The residue so obtained
complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with disodium
edetate RS.

B. Dissolve 2 g in 25 ml of water, add 6 ml of lead nitrate
solution, shake and add 3 ml of potassium iodide solution;
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Tests

Disopyramide

TestA m(ly be omitted iftests Band Care carriedoUt. Tests B
and C may be omitted if test A is carfied out.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. Amixture of 1 volume ofammonia, 30 volumes
of acetone and 30 volumes of cyclohexane.

Test solution (a). Dissolve 0.2 g of the substance under
examination in methanol and dilute to 10 ml with the same
solvent.

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml with
methanol.

Reference solution (a). A 0.2 per cent w/v solution of
disopyramide RS in methanol.

Reference solution (b). Dilute 0.5 ml of test solution (b) to 20
ml with methanol.

Apply to the plate 10 Iii of each solution. Allow the mobile
phase to rise 15 cm. Dry the plate in a current of warm air and
examine in ultraviolet light at 254 om. Any secondary spot in
the chromatogram obtained with test solution (a) is not more
intense than the spot in the chromatogram obtained with
references61Ution(b) (0:25pefcefit):··"·

Heavy metals (2.3.13). 2.0 g complies with limittest for heavy
metals, MethodB (lOppm).

Sulphated ash (2.3.18). Not more than 0.2 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying at 80° over phosphorus pentoxide at a

exceeding 0.7 kPa for 2 hours.

Assay. Dissolve 0.13 gin 30 ml ofanhydrous acetic acid, add
0.2 ml of naphtholbeniein solution. Titrate with 0.1 M
perchloric acid until the colour changes from yellow to green.

£),

1 ml of 0.1 M perchloric acid is equivalent to 0.01697 g of
CZIHz9N30.

Storage. Store protected from light.

A. Determine by infrared absorption spectrophotoJ,lletry(2A6).
Compare the spectrum with that obtained with disopyramide
RS or with the reference spectrum of disopyramide. Examine
the substances as discs prepared by placing 50 III ofa, 5 per
cent solution in dichloromethane on a disc of potassium
bromide. Dry the discs at 60° for 1 hour before use.

B. When examined in the range 240 om to 350 om (2.4.7), a
0.004 per cent w/v solution in 0.5 per cent methanolic sulphuric
acid shows an absorption maximum at about 269 om and a
shoulder at 263 om ; specific absorbance at about 269 om is
190 to 210.

C. In the test for Related substances, the priilcipal spot in the
chromatogram obtained with test solution (b) corresponds to

. that in the chromatogram obtained with reference solution (a).

Tests

Mol. Wt. 339.5

Disopyramide is (RS)-4-(diisopropylamino)-2-phenyl-2
(pyridin-2-yl)butyramide.

Disopyramide contains not less than 98.5 per cent and not
more than 101.5 per cent of CZ1Hz9N30, calcUlated on the dried

Category. Antiarrhythmic.

Description. A white or almost white powder.

Identification

pH (2.4.24). 6.5 to 7.5.

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit
per mg of disodium edetate.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Dilute an accurately measured volume containing about
0.6g of Disodium Edetate with water to produce 100 ml, mix
and add 2 g of hexamine and 2 ml of 2 M hydrochloric acid.
Titrate with 0.1 M lead nitrate using about 50 mg of xjlenol
orange triturate as indicator.

1 ml of 0.1 M lead nitrate is equivalent to 0.03722 g of
C1oHl<tNzNazOg,2HzO.

Storage. Store in single dose containers.

Labelling. The label states the strength in terms ofanhydrous
disodium edetatecontained in a suitable dose-volume." .

no yellow precipitate is produced; Make alkalineto redlitmus
paper with 2 M ammonia and add 5 ml of ammonium oxalate
solution; no precipitate is produced.

C:Dissolve 0.5 gin 10 ml ofwater, add 0.5 mlofal per cent
w/v solution of calcium chloride, make alkaline to red litmus
paper with 2 M ammonia and add 3 ml of ammonium oxalate
solution; no precipitate is produced.
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Disopyramide Capsules
Disopyramide Capsules contain not less than 92.5 per cent
and not more than 107.5 per cent of the stated amount of
disopyramide, C21H29N30.

Usual streugth. 200 mg.

Identification

A. Shake a quantity of the contents of the capsules containing
about 0.2 g of Disopyramide with 50 ml of chloroform for 15
minutes, filter, evaporate the ftltrate to dryness using a rotary
evaporator and dissolve the residue in 2 ml of chloroform. On
the residue, determine by infrared absorption
spectrophotometry (2.4.6). Compare the spectrum with that
obtained with disopyramide RS or with the reference spectrum
of disopyramide.

B. When examined in the range 230 nm to 350 nm (2.4.7), the
solution obtained in the assay shows an absorption maximum
at about 269 nm.

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of I volume of 18 M ammonia, 30
volumes of acetone and 30 volumes of cyclohexane.

Test solution. Shake a quantity of the contents of t.~e capsules
containing about 0.2 g of Disopyramide with 20.0 ml of
methanol for 30 minutes and filter.

Reference solution. Dilute 1.0 ml of test solution to 400 ml
with methanol.

Apply to the plate 10 III of each solution. After development,
dry the plate in current of air and e:x;amine in ultraviolet lightat
254 nm. Any secondary spot in the chromatogram obtained
with the test solution is not more intense than the spot in
the chromatogram obtained with the reference solution
(0.25 per cent).

Assay. Weigh accurately a quantity of the mixed contents of
20 capsules containing about 0.04 g of Disopyramide, add
40 ml of 0.05 M methanolic sulphuric acid, shake for 15
minutes, dilute to 100rnl with the same solvent and filter. Dilute
5 ml of the filtrate to 100 ml with 0.05 M methanolic sulphuric
acid. Measure the absorbance of the resulting solution at the
maximum at about 269 nm (2.4.7). Calculate the content of
C21H29N30 taking 198.5 as the specific absorbance at 269 nm.

Disopyramide Phosphate Capsules
Disopyramide Phosphate Capsules contain nbt less than
92.5 per cent and not more than 107.5 per cent of the stated
amount ofdisopyramide, C21H29N30.

DISOPYRAMIDE PHOSPHATE CAPSULES

Usual streugth. 150 mg.

Identification

Suspend a quantity of the contents of the capsules containing
about 0.2 g ofdisopyramide in 50 ml ofchloroform, add 2 ml of
13.5 M ammonia, shake and filter through anhydrous sodium
sulphate. Evaporate the ftltrate to dryness using a rotary
evaporator. The residue complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with disopyramide
RS or with the reference spectrum of disopyramide.

B. When examined in the range 230 nm to 350 nm (2.4.7), the
solution obtained in the Assay shows absorption maximum
only at about 269 nm and a shoulder at 263 nm.

C. Shake a quantity of the contents of the capsules containing
about 0.4 g ofdisopyramide with 20 ml of water and filter. The
filtrate gives the reactions of phosphates (2.3.1).

Tests

Dissolutiou (2.5.2).

Apparatus No.1,
Medium. 900 ml of water,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and ftlter through
a membrane filter. Measure the absorbance of the ftltrate,
suitably diluted ifnecessary, at the maximum at about262 nm
(2.4.7). Calculate the content ofC21H29N30 in the medium taking
87 as the specific absorbance at 262 nm.

D. Not less than 70 per cent of the stated amount ofC21H29N30.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 1 volume of 18 M ammonia,
30 volumes of acetone and 30 volumes of cyclohexane.

Test solution. Shake a quantity of the contents of the capsules
containing 0.2 g ofdisopyramide with 20.0 ml ofmethanol for
30 minutes and filter.

Reference solution. Dilute 1.0 rnl of test solution to 200.0 rnl
with methanol.

Apply to the plate 10 III of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense .than the spot in the •
chromatogram obtained with the reference solution (0.5 per
cent).

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents of
20 capsules containing about 0.04 g of Disopyramide, add
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40 ml of 0.05 M methanolic sulphuric acid,shakefof 15
minutes, dilute. to 100 ml with the same solvent and filter. Dilute
5 ml of the filtrate to 100 ml with 0.05 M methanolic sulphuric
acid;Measwe theab~orbllI1GeQftbexeslllti;ng Ilolution atthe
maximum at 269 nm (2.4.7). Calculate the content OfCZ1Hz9N30
taking198.5 as the specific absorbance at 269 run.
Labelling. The quantity of active ingredieIitis stated in terms
of the equivalent amount of disopyramide.

Disopyramide Phosphate Sustained
release Capsules
Disopyramide Phosphate Sustained-release Capsules contain
lIDl:Ill:101;lllt ofJ:)i'§QPy!.amide_]JhosPh~te,_.

Disopyramide Phosphate Sustained-release Capsules contain
not less than 90.0 per cent and not more than 110.0 per cent of
the stated amount of disopyramide, CZ1Hz9N30.

Identification

phosphate, C21HZ9N30 in the medium from the absorbance
obtained from a solution of known concentration of
disopyramide phosphate RS.

D. Nodes!> ilian5 per cenfand not more iliari-25 per cellt in 1
hour, not less than 17 per cent and not more than 43 per cent
in 2 hours, not less than 50 per cent and not more than 80 per
cent in 5 hours, and not less than 85 per cent in 12 hours, of
the stated amount of CZ1Hz9N30.

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents of
20 capsules containing about 650 mg of Disopyramide
Phosphate to a 500-ml volumetric flask, add about 400 ml of
0.1 M sulphuric acid, and shake for 30 minutes. Dilute with
0.1 M sulphuric acid to volume, mix, and filter. Dilute further
with 0.1 M sulphuric acid to get a final concentrationofabout
40 flg per ml and measure the absorbance of the resulting
solution at the maximum at about 261 nm (2.4.7).

Calculate the content of CZ1Hz9N30 from the absorbance of a
solution of known concentration of disopyramide phosphate
RS.

TestAmay·be-omitted~iftests~B-and~Gare~Garl'ied~out,-Tests·.B

and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with disulfiram RS
or with the reference spectrum of disulfrrarn.

B. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to

Disulfiram

Identification

Determine by thin-layer chromatography (2.4.17), coating the
plate with .silica gel GF254.

Mobile phase. A mixture of85 volumes of toluene, 14 volumes
of absolute ethanol and 1 volume of ammonium hydroxide.

Tesisolitfion.·Transrer·aquantitY0riliecollfellfsoriliecapsllles
containing about 195 mg of Disopyramide Phosphate to a
25:ml volumetric flask; add 20 mlofmethanol, and shake for
20 minutes. Dilute with methanol to volume,mix, and filter.

Reference solution. A 0.77 per cent w/v solution of
disopyramide phosphate RS in methanol.

ClOHzoNzS4 Mol. Wt. 296.5

Apply to the plate 20 fll of each solution. Allow the mobile Disulfrramistetraethyldisulphanedicarbothioamide.
phase to rise 8 em. Dry the plate in air and examine inultraviolet
light at 254 nm. The principal spot in the chromatogram Disulfrram contains not less than 98.5 per cent and not more
obtained with the test solution corresponds to the principal than 101.0per cent ofCIOHzoNzS4' calculated on the dried basis.
spot·in thechroriiatograniobtaiiledwfili reference s()lilti.on~ ~C~t~g~~y. Used in~th~tr;~~~t~f~~~~h~lis~.-----~--~-~--~

Dose. 500 mg as a single dose for 1 to 2 weeks; maintenance
dose, 125 to 500 mg daily.

Description. A white or almost white, crystalline powder.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 1000 ml of a buffer solution prepared by dissolving
13.6 g ofmonobasicpqtassiumphosphate in 1000 ml ofwater,

-adjusteHto pH'2-:-5· with~liyarochlOficacia;---~~-~77-~7-7

Speed and time. 100 rpm and 1 hour, 2 hours, 5 hours, 12
hours.

Withdraw a suitable volume of the medium and filter through
a membrane ·filter. Measure the absorbance (2.4.7) of the
filterate, suitably diluted with the dissolution medium if
necessary at 261nm. Calculate the content of disopyramide
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that in the chromatogram obtained with reference
solution (b).

C. Dissolve about 10 mg in 10 ml of methanol and add 2 ml of
0.05 per cent w/v solution of cupric chloride in methanol; a
yellow colour is produced which changes to greenish-yellow.

Tests

Diethyldithiocarbamate. Dissolve 0.2 g in 10 ml ofether, add
5 ml ofphosphate bufferpH 8.0, shake vigorously, reject the
ether layer and wash the aqueous layer with 10 ml of ether. To
the aqueous layer add 0.2 ml of a 0.4 per cent w/v solution of
cupric sulphate and 5 ml of carbon tetrachloride and shake
well. Any yellow colour in the carbon tetrachloride layer is not
more intense than that of a standard prepared at the same time
and in the same manner using 0.2 ml of a freshly prepared
0.015 per cent w/v solution of sodium diethyldithiocarbamate
in place of the substance under examination (150 ppm).

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 70 volumes of n-hexane and
30 volumes of butyl acetate.

Test solution (a). Dissolve 0.2 g of the substance under
examination in 10 ml of ethyl acetate.

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml with
ethyl acetate.

Reference solution (a). Dilute 1 ml of test solution (b) to 20 ml
with ethyl acetate.

Reference solution (b). A 0.2 per cent w/v solution of
disulfiram RS in ethyl acetate.

Apply to the plate 10 Il1 of each solution. Mter development,
dry the plate in air and examine in ultraviolet light at 254 urn.
Any secondary spot in the chromatogram obtained with test
solution (a) is not more intense than the spot in the
chromatogram obtained with reference solution (a).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by dryingin an oven over phosphorus pentoxide at
50° at a pressure of 1.5 to 2.5 kPa.

Assay. Weigh accurately about 0.45 g and dissolve in 80 ml of
acetone. Add 20 ml of a 2 per cent w/v solution ofpotassium
nitrate. Titrate with 0.1 M silver nitrate determining the end
point potentiometrically (2.4.25), using a silver indicator
electrode and a silver-silver chloride double-junction electrode
saturated with potassium nitrate.

1 ml of 0.1 M silver nitrate is equivalent to 0.05930 g of
CIOH2oN"2S4'

DISULFIRAM TABLETS

Storage. Store protected from light.

Disulfiram Tablets
Disulfiram Tablets contain not less than 95.0 per cent and not
more than 105.0 per cent of the stated amount of disulfiram,
CIOH2oN2S4.

Usual strength. 200 mg.

Identification

A. Extract a quantity of the powdered tablets containing 0.2 g
of Disulftram by boiling with 5 ml of carbon tetrachloride,
fIlter and evaporate the fIltrate to dryness. The residue, after
drying at 40° at a pressure not exceeding 0.7 kPa, complies
with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with disulfiram RS
or with the reference spectrum of disulfrram.

B. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with the reference solution.

C. Extract a quantity of the powdered tablets containing 0.3 g
of Disulfrram with ethanol (95 per cent), fIlter and evaporate
the f1ltrate to dryness. Dissolvethe residue in 5 ml of ethanol
(95 per cent), add 1 ml of potassium cyanide solution; a
yellow colour is produced which changes to green and then
darkens to bluish-green.

Tests

Diethyldithiocarbamate. Shake a quantity of the powdered
tablets containing 0.1 g ofDisulfiram with 10 ml ofchloroform
and ftlter. To the fIltrate add 10 ml of0.1 M sodium hydroxide,
shake, reject the chloroform layer and wash the aqueous layer
with three quantities; each of 10 ml, of chloroform. To the
aqueous layer add 0.25 ml of a 0.4 per cent w/v solution of
cupric sulphate and 2 ml of carbon tetrachloride, shake and
allow to separate. The lower layer is not more intensely
coloured than reference solution BYS4 (2.4.1).

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase; A mixture of 70 volumes of n-hexane and
30 volumes of butyl acetate.

Test solution (a). Extract a quantity of the powdered tablets
containing 0.5 g ofDisulfrram with 20 ml of ethyl acetate and
filter.

Test solution (b). Dilute 1 ml of test solution (a) to 100ml with
ethyl acetate.
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DISULFIRAM TABLETS

Reference solution. A 0.025 per centw/v solutionofdisuijiram
RS in ethyl acetate.

Apply to the plate 10 J1l of each solution. After development,
dry the plate in air and examine in ultraviolet light at254 urn:
Any secondary spot in the chromatogram obtained with test
solution (a) is not more intense than the spot in the 
chromatogram obtained with the reference solution.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.4 g of Disulfrram
and shake with 75 ml ofmethanol for 30 minutes. Add sufficient
methanol to produce 100.0 ml, mix, filterand dilute 5.0 ml of
the filtrate to 100.0 ml with methanol. To 5,0 ml add sufficient
ofa 0.1 per cent w/v solution of cupric chloride in methanol
to produce 25.0ml,mix and allow to stand for 1hour.Measure
the absorbance of the resulting solution at the maximum at
about 400 urn (2.4.7), using as the blank a solution prepared
by diluting 5.0 ml ofmethanol t() 25.0 ml with the cupric chloride
solution. Calculate the content of ClOHzoNzS4 from the
absorbance obtained by repeating the operation using 5.0 ml
of 0.02 per cent w/v solution of disuijiram RS in methanol
beginning at the words "add sufficient ofa 0.1 per cent w/v
solution of cupric chloride....".

Storage. Store protected from light.

Dithranol
Anthralin; Dioxyanthranol

C1JIIO0 3

Dithranol is 1,8-dihydroxyanthrone.

Dithranol contains not less than 98.5 per cent and not more
than 101.0 per cent of C1JIIO03, calculated on the dried basis.

Category. Topical antipsoriatic.

Descl'iption.--Kyellovror- oraifge=y-ellow, -microcrystiilliiie --
powder; odourless or almost odourless. --

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrUlllwith-that obtained with dithranol RS
or with the reference spectrum of dithranol.

IP 2010

B. When examined in the range 230 urn to 360 urn (2.4.7), a
0.001 per cent w/v solution in chlorofomz shows absorption
maximaatabout 255 urn, 287 urn and 354 urn; absorbances at
the maxirrla, about 0.55, 0.5 and 0.45 respectively.

C. Melts at about 178° (2.4.21).

Tests

Dihydroxyanthracene. Diss()lve 0.1 gin 5 ml ofhot benzene;
a clear yellow or orange solution is produced.

Dihydroxyanthraquinone. Dissolve 1 mg in a few drops of
sulphuric acid; a clear orange solution with no trace of violet
colour is produced.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19); Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.2 g and dissolve in 50 ml of
anhydrous pyridine. Titrate with 0.1 M tetrabutylammonium
hydroxide, determining the end-point potentiometrically
(2.4.25). Carry out a blank titration.

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to
0.02262 g ofC1JIIO03'

Storage. Store protected from light.

Dithranol Ointment
Dithranol Ointment contains Dithranol, in fine powder, in a
suitable base.

Dithranol Ointment contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of dithranol,

C1JIIO0 3'

Usnal strengths. 0.1 to 2 per cent w/w.

Identification

A. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

R Heat a quantity containing 0.5 mg ofDithranol with 5 ml of
1 M sodium hydroxide on a water-bath with constant stirring;
a pink colour is produced in the aqueous layer.

Tests

Dihydroxyanthracene. Dissolve a qUahtity containing 0.1 g
ofDithranol in 5 ml ofhot benzene; a yellow or orange solution
is produced.

Dihydroxyanthraquinone. Dissolve a quantity containing
1 mg of Dithranol in a few drops of sulphuric aCid; an orange
solution with no trace of violet colour is produced.
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Other tests. Complies with the tests stated under Ointments.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately a quantity of the ointment
containing about 5 mg of Dithranol, disperse in 20 m1 of
dichloromethane, add 1.0 m1 of glacial acetic acid, dilute to
100.0 m1 with hexane and filter.

Reference solution. Add 1.0 m1 of glacial acetic .acid to
20.0 m1 of a 0.025 per cent w/v solution of dithranol RS in
dichloromethane and add sufficient hexane to produce
100.0mI.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
porous silica particles (5 /lIIl),

- mobile phase: a mixture of 82 volumes of hexane,
5 volumes of dichloromethane and 1 volume of glacial
acetic acid,

- flow rate. 2 mI per minute,
- spectrophotometer set at 354 nm,
- injection volume. 20 fll.

Inject the test solution and the reference solution.

Calculate the content of C14HlQ03 in the ointment.

Storage. Store protected from light.

Divalproex Sustained-release Tablets
Divalproex Sodium Sustained-release Tablets; Sodium
Valproate Sustained-release Tablets

Divalproex Sustained-release Tablets contain not less than
90.0 per cent and not more than 110.0 per cent of the stated
amount ofvalproic acid, CSH160 2•

Usual strengths. 125 mg; 250 mg; 500 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the p~ak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

A. Apparatus No.1,
Medium. 900 m1 of 0.1 M hydrochloric acid,
Speed and time. 50 rpm and 2 hours.

Withdraw the dissolution medium completely and transfer the
tablets in 900 m1 ofphosphate buffer 7.5 for test B.

B. Apparatus No.1,

Medium. 900 m1 ofphosphate buffer 7.5,
Speed and time. 50 rpm and 1hour.

DIVALPROEX SUSTAINED-RELEASE TABLETS

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Dilute the filtrate to obtain a solution of 0.012
per cent w/v in the dissolution medium.

Reference solution. A 0.012 per cent w/v solution of valproic
acid RS in the dissolution medium.

NOTE-A volume of acetonitrile not exceeding 10 per cent
may be used to dissolve.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm packed with

phenyl group bonded to porous silica (4/lIIl),
mobile phase: a mixture of35 volumes of citrate buffer,
35 volumes of potassium phosphate buffer and 30
volumes of acetonitrile, adjusted to pH 3.0 with
orthophosphoric acid,

- flow rate. 1.2 mI·per minute,
spectrophotometer set at 210 nm,
injection volume. 50 fll.

Inject the reference solution. The test is not valid unless the
theoretical plates is not less than 1000, the tailing factor is not
more than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cenf.

Inject the test solution and the reference solution.

Calculate the content of CSH160 2 in the tablets.

D. Not less than 80 per cent of the stated amount of CSH160 2•

Uniformity ofcontent (For tablets containing 10 mg or less).
Comply with the test stated under Tablets.

Determine by liquid chromatography (2.4.14), as described
under Assay using following test solution.

Test solution. Disperse 1 tablet in 50 m1 of mobile phase and
sonicate for 10 minutes and dilute to 100.0 m1 with the mobile
phase and filter.

Calculate the content of CSH160 2 in the tablet.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately a quantity of the powdered
tablets containing about 50 mg of valproic acid, disperse in
100.0 i:nl of the mobile phase.

Reference solution. A 0.05 per cent w/v solution of valproic
acid RS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 3.9 mm packed with

phenyl group bonded to porous silica (4/lIIl),
- mobile phase: a mixture of70 volumes of citrate buffer

and 30 volumes of acetonitrile, adjusted to pH 3.0 with
orthophosphoric acid,
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Tests

,3HP

Mol. Wt. 861.9

OH

Identification

A. Detennine by infrared absorption spectrophotometry (2.4.6).
Coiiipare Hie· spectrum witlifhiif oofainea·wiili ddceUiiel
trihydrate RS or with the reference spectrum of docetaxel
trihydrate.

B. In the Assay, the retention time of principal peak in the
chromatogram obtainedwith the test solution corresponds to
the peak in the chromatogram obtained .with the reference
solution.

Docetaxel Trihydrate

flowrate.0.9mlperminute,
spectrophotometer set at 210 urn,

- injection volume. 101JI.

Irij~~t ili~· ~~f~reIl~e solution. Th~ testis not.valid·unless fue
theoretical plates is not less than 1000, the tailing factor is not
more than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CgH160 Z in the tablets.

Storage. Store protected from moisture, at a temperature not
exceeding 30°.

Specific optical rotation (2.4.22). -40° to - 47°, detennined in
0.75 per cent w/v solution in absolute ethanol.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve about 25 mg of the substance under
examination in 1.0 rnl of acetonitrile and dilute to 25 rnl with
the mobile phase.

Reference solution. Dissolve 25 mg of docetaxel trihydrate
RS in 1.0 rnl of acetonitrile and dilute to 25.0 rnl with the
mobile phase. Dilute 5.0 rnl of this solution to 100.0 rnl with the
mobile phase. Further dilute 10.0 rnl of this solution to 100.0 rnl
with the mobile phase.

ChrQJ;l1atQgrllPmC sY1it~lIl ..
- a stainless steel column 15 cm x 4.6 mm, packed with

octylsilane bonded to porous silica (5 /lill) (such as
Hypersil MOS-l),

- column temperature.30°,
- mobile phase: a mixture of 40 volumes of acetonitrile

and 60 volumes of 0.02 M ammonium acetate, adjusted
to pH 4.5 with orthophosphoric acid,

- flow rate. 1 rnl per minute,
spectrophotometer set at 230 urn,

- injection volume. 20 IJI.
Injectthereferenceosolution~oTheotestis·notcvalidcunlessthe

relative standard deviation of the replicate injections is not
more than 5.0 per cent.

Inject the reference solution and the test solution. Run the
chromatogram 4 times the retention time of the principal peak.
In the chromatogram obtained with the test solution, the area
ofany secondary peak is not more than the area ofthe principal

Docetaxel Trihydrate is N-debenzoyl-N-(tert-butoxycarbonyl)-
peakin the chromatogram obtained with the reference solution

10-deacetyltaxol trihydrate.
(0.5 per cent) and the sum of the areas of all the secondary

Docetaxel Trihydrate contains not less than 98.0 per cent and peaks is not more than twice the area of the principal peak in
_.. n.QtmQr.ethan 102.0p~l:~~mLoLC43H53:t"lQ14.<::.W.<::.!!lated Qn th~ .. Jhe~chromatogram obtained with .the reference solution (1Q

anhydrous basis. per c.ent).

Category. Anticancer. Heavy metaIs (2.3.13). 1.0 g ofcomplies with the lirnittest for
heavy metals, Method B (20 ppm).

Description. A white to off-white powder.
Sulpbated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). 6.0 per cent to 8.0 per cent, determined on
0.1 g.

Assay. Deterrninebyliquidchromatography{2;4;14);·

Test solution. Dissolve about 20 mg of the substance under
examination in acetonitrile and dilute to 50 rnl with the mobile
phase. Dilute 10.0 rnl of this solution to 100.0 rnl with the
mobile phase.

Reference solution. Dissolve 20 mg of docetaxel trihydrate
RS in acetonitrile and dilute to 50.0 rnl with the mobile phase.
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(Percent v/v)

40

40~60

ro
60~40

40
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Dilute 10.0 ml of this solution to 100.0 ml with the mobile
phase.

Chromatographic system as described under Related
substances.

Inject the reference solution. The test is not valid unless the
theoretical plates is not less than 2000, the tailing factor is not
more than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C43Hs3N014'

Storage. Store protected from light and moisture, at a
temperature not exceeding 8°.

Docetaxel Injection
The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections in accordance with the manufacturer's instructions,
immediately before use.

The constituted solution complies with the requirements for
clarity of solutionandparticulate matter stated under
Parenteral Preparations (Infusions).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Usual strengths. 20 mg; 80 mg; 120 mg.

Docetaxel Concentrate

Docetaxel Concentrate is a sterile solution of Docetaxel in a
suitable vehicle.

The concentrate complies with the requirements stated under
Parenteral Preparations (Concentrated solutions for
injections) and with the following requirements.

Docetaxel Concentrate contains not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
docetaxel, C43Hs3N014.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the principal peak in the
chromatogram obtained with the reference solution.

Tests

pH (2.4.24).2.5 to 3.5, determined in a solution constituted as
directed in the label, in 15.3 per cent v/v solution of absolute
ethanol.

DOCETAXEL INJECTION

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE-Use freshly prepared solution.

Solvent mixture. 55 volumes ofmobile phase A and 45 volumes
of mobile phase B.

Test solution. Reconstitute I vial of sample with I vial of
solvent. Weigh accuraiely 1.25 g of the reconstituted solution
and dilute to 25.0 ml with the solvent mixture.

Reference solution. A 0.0005 per cent w/v solution of
docetaxel trihydrate RS in the solvent mixture.

Chromatographic system
- a stainless steel column of 50 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (5 1J.lIl) (such as
Inertsil ODS-3),
mobile phase: A. dissolve 0.771 g ofammonium acetate
in 1000 ml of water, adjusted to pH 4.0 with
orthophosphoric acid,

B. acetonitrile,
a linear gradient programme using the conditions given
below,
flow rate. I mlperminute;
spectrophotometer set at 230 nm,
injection volume. 20 fll.

Time Mobile Phase A
(in min) (per cent vlv)

0-25 ro
25-35 60~40

35-50 40

50-60 40~60

60-75 ro
. Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 5.0 per cent.

Inject the reference solution and the test solution.· In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of the principal peak
in the chromatogram obtained with the reference solution (1.0
per cent) and the sum of the areas of all the secondary peaks
is not more than twice the area of the principal peak in the
chromatogram obtained with the reference solution (2.0 per
cent).

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

NOTE-Use the solution within 24 hours when stored
at 25°.
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DOCETAXEL INJECTION

Test solution.Reconstitutekvialof sample with 1 vial of
solvent. Weigh accurately 1.25 g of reconstituted solution
and dilute to 50 ml with,the mobil~ phase.

Reference solution. A 0.02 per cent wlv solution of docetaxel
trihydrate RSin the mobile phase.

Chromatographic system
- a stainless steel column 50 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 fllTI) (such as
Inertsil ODS-3),

- mobile phase: a mixture of 45 volumes of acetonitrile
and 55 volumes ofbuffer solution prepared by dissolving
0.771 g of ammonium acetate in 1000 ml of water and
adjust the pH to 4.0 with orthophosphoric acid,

- flow rate. 1mlper minute;
- spectrophotometer set at 230 urn, .
- injection volume. 10 Ill.

Inject the reference solution. The test is not valid unless the
theoretical plates is not less than 2000, the tailing faCtor is not
more than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C43H53NOl4 in the injection.

Storage. Store at a temperature between 2° to 8°.

La:belling.-Thelabel stafestheSftengthirttetnrsbf·the··
equivalent amount of Docetaxel anhydrous.

Docusate Sodium
Dioctyl Sodium Sulphosuccinate

o ~CH3..- . Jl ~~- ..---------
HsC~O- 'I _If° CHs

HsC) 80s °
C2oH37Na07S Mol. Wt. 444.6

Docusate Sodium is sodium 1,4-bis[(2-ethylhexyl)oxy]-1,4
dioxobutane-2-sulphonate.

Docusate Sodium contains not less than 98.0 per cent and not
more than 101.0 p~r cent of C2oH37Na07S, calculated on the
anhydrous basis.

Category. Emollient laxative or purgative.

Description.• White or almost white, waxy masses'or flakes,
hygroscopic.

IF 2010

Identification

A. Determine by infrared absorption spectrophotometry(2.4.6).
Compare the spectrum with that obtained with docusate sodium
RS.

B. Ignite 0.75 g in the presence of dilute sulphuric acid, until
an almost white residue is obtained: Cool and add 5 ml of
water, f1lter. 2 ml of the f1ltrate gives reaction (a) of sodium
salts (2.3.1).

Tests

Alkalinity. Dissolve 1.0 g in 100 ml of a mixture of equal
volumes of methanol and water, previously neutralIsed to
methyl red solution. Add 0.1 ml of methyl red solution. Not
more than 0.2 ml of 0.1 M hydrochloric acid is required to
change the colour of the indicator to red.

Related non-ionic substances. Determine by gas
chromatography (2.3.13).

Internal standardsolution. Dissolve 10 mg ofmethyl behenate
in 50 ml of hexane.

Test solution (a). Dissolve 0.1 g of the substance under
examination in 2.0 ml of the iJ).temal standard solution and
dilute to 5.0 ml with hexane. Pass the solution, at a rate of
about 1.5 ml per minute, through a column 10 mm in internal
diameter; packed··with····Sg·ofbasic-ll!uminium oxidrand-· ..
previously washed with 25 ml of hexane. Elute with 5 ml of
hexane and discard the eluate. Elute with 20 ml of a mixture of
equal volumes of ether and hexane. Evaporate the eluate to
dryness and dissolve the residue in 2.0 ml of hexane.

Test solution (b). Prepare as described for test solution (a)
but dissolving 0.1 g of the substance under examination in
5.0 ml of hexane and using a new column.

Reference solution. Dilute 2.0 ml of the internal standard
solution to 5.0 ml with hexane.

Chromatographic system
- a glass column 2 m x 2 mm, packed with silanised

diatomaceous earth for gas chromatography (150 fllTI to
180 /lm) impregnated with 3 per cent mlm of
polymethylphenylsiloxane,

- temperature:
column 230°,
Inlet port and detector at 280°,

- flow rate. 30 ml per minute of the nitrogen carrier gas.

Inject 1 III of test solution (a), (b) and the reference solution.
There is no peak with the same retention time as the internal
standard in the chromatogram obtained with test solution (b).
The area ofanyimpurity:peak is not more than the area of the
peak due to the internal standard (0.4 per cent).
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Identification

Tests

Mobile phase B
(per cent v/v)

30~100

100

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with domperidone
RS or with the reference spectrum of domperidone.

Appearance of solution. A 1.0 per cent w/v solution in
dimethylformamide is clear (2.4.1) and not more intensely
coloured than reference solution YS6 (2.4.1).

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE-Prepare the solutions immediately before use.

Test solution. Dissolve 0.1 g of the substance under
examination in dimethylformamide and dilute to 10.0 ml with
the same solvent.

. Reference solution (a). A solution containing 0.01 per cent
w/v of domperidone RS and 0.015 per cent w/v of droperidol
RS in dimethylformamide.

Reference solution (b). Dilute 1.0 ml of the test solution to
100.0 ml with dimethylformamide. Dilute 5.0 ml ofthe solution
20.0 ml with dimethylformamide.

Chromatographic system

- a stainless steel column 10 cm x 4.6 mm, packed with
base-deactivated octadecy1silane bonded to porous
silica (3 !JIll),
mobile phase: A. 0.5 per cent w/v solution ofammonium
acetate,

B. methanol,
- a linear gradient programme using the conditions given

below,
- flow rate. 1.5 ml per minute,
- - spectrophotometer set at 280 DID,

- injection volume. 10 IJI.
Time Mobile phase A
(min) (per cent v/v)

0-10 70~0

10-12 0

Chlorides (2.3.12). Dissolve 5.0 g in 50 ml ofalcohol (50 per
cent v/v) and add 0.1 ml of potassium dichromate solution.
Not more than 0.5 ml of 0.1 M silver nitrate is required to
change the colour of the indicator from yellow to orange
(350 ppm).

Sodium sulphate. Not more than 2 per cent.

Dissolve 0.25 gin 40 ml of a mixture of 20 volumes of water
and 80 volumes of 2-propanol. Adjust to pH between 2.5 and
4.0 using perchloric acid solution. Add 0.4 ml ofnaphtharson
solution and 0.1 ml of 0.0125 per cent w/v solution ofmethylene
blue. Not more than 1.5 ml of 0.025 M barium perchlorate is
required to change the colour of the indicator from yellowish
green to yellowish-pink.

Heavy metals (2.3.13). Dissolve 4.0 g in 20 ml of alcohol
(80 per cent v/v). 12 ml of the solution complies with the limit
test for heavy metals, Method B (10 ppm ).

Water (2.3.43). Not more than 3.0 per cent, determined on
0.25g.

Assay. Weigh accurately about 1.0 g, dissolve in 25.0 ml of
0.5 M alcoholic potassium hydroxide and heat on a water
bath under reflux for 45 minutes. Cool, add 0.25 ml of
phenolphthalein solution and titrate with 0.5 M hydrochloric
acid until the red colour disappears. Carry out a blank titration.

1 ml of 0.5 M hydrochloric acid is equivalent to 0.1112 g of
C2oH37Na07S,

Storage. Store protected from moisture..

Domperidone

CnH24ClNs0 2 Mol. Wt. 425.9

Domperidone is 5-chloro-1-[1-[3-(2-oxo-2,3-dihydro-1H
benzirnidazol-1-y1propy1]piperidin-4-yl]-1,3-dihydro-2H
benzirnidazol-2-one.

Domperidone contains not than 99.0 per cent and more than
101.0 per cent of C22H24CINs02, calculated on the dried basis.

Category. Antiemetic.

Description. A white or almost white powder.

Adjust the sensitivity of the system so that the height of the
prin,cipal peak in the chromatogram obtained with reference
solution (b) is at least 50 per cent of the full scale of the
recorder.

Inject reference solution (a). The test is not valid unless the
resolution between the peaks due to domperidone and
droperidol is not less than 2.0.

Inject reference solution (b) and the test solution. In the
chromatogram obtained with test solution, the area of any
secondary peak is not more than the area of the principal peak
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Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with domperidone
maleate RS or with the reference spectrum of domperidone

1 m1 of 0.1 M perchloric acid is equivillent to 0.04259 g of
C22H24CINs02.

Storage. Store protected from light.

····~···C22H24ClNS02,C4~04 .. MoLWt.542.0

Domperidone Milleate is 5-chloro-l-[l-[3-(2,3-dihydro-2
oxo-lH-benzirnidazol-l-yl)propyl]-4-piperidinyl]-1,3-
dihydro-2H-benzirnidazol-2-one milleate.

Domperidone Milleate contains not less than 99.0 per cent
and not more than 101.0 per cent of domperidone milleate,
C22H24CINS02,C4~04, cillculated on the dried basis.

Category. Antiemetic.

Description. A white or a.lmost white powder.

Tests

Appearance ofsolution. Dissolve 0.2 g in dimethylformamide
and dilute to 20.0 m1 with the same solvent. The solution is
clear (2.4.1) and not more intensely coloured than reference
solution YS6 (2.4.1).

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE - Prepare the solutions immediately before use.

Test solution. Dissolve 0.1 g of the substance under
examination in dimethylformamide and dilute to 10 m1 with the
same solvent.

Reference solution (a). Dissolve 10 mg of domperidone
maleate RS and 15 mg ofdroperidol RS in dimethylformamide
and dilute to 100 m1 with the same solvent.

Reference solution (b). Dilute 1 m1 of the test solution to
100 m1 with dimethylformamide. Dilute 5 m1 of the solution to
20 m1 with dimethylformamide.

Chromatographic system
- astffimesssteelcolumn TO en!x4.6i:iilii~paaceaWith

base-deactivated octadecylsilane bonded to porous
silica (3 fllll),

- mobile phase: a mixture of 30 volumes of methanol and
70 volumes of a 0.5 per cent w/v solution of ammonium
acetate,

- flow rate. 1.5 m1 per minute,
- a linear gradient programme with the mobile phase

changing to methanol over 10 minutes, followed by
elution with methanol for 2 minutes,

- .~spe..ft:I:<:>pll<:>!Q.lJ:!eteJ:~s~~! at~~Q IlIIl'
- injection volume. 10 Ill.

Equilibrate the column for at least 30 minutes with methanol
and then equilibrate with the initiill mobile phase.

Adjust the sensitivity of the system so that the height of the
principill peak in the chromatogram obtained with reference
solution (b) is at least 50 per cent of the full scille of the
recorder.

milleate. If the spectra obtained show differences, dissolve
the substance under examination and the reference substance
separately in the rriinimum volume of 2-propanol, evaporate
to dryness on a water-bath and record new spectra using the
residues.

Inject reference solution (a). The retention times are:
domperidone milleate, about 6.5 minutes and droperidol, about
7 minutes. The test is not villid unless the resolution between
the peaks due to domperidone milleate and droperidol is at
least 2.0. Ifnecessary adjust the concentration ofmethanol in
the mobile phase or adjust the time progra.tfu:I1e for the lirtear
gradient.

(COOH

'lCOOH

(Ie';?' N~QI )=0
~ N

H N~

0=<N4c,
H

Domperidone.Maleate

in the chromatogram obtained with reference solution (b) (0.25
per cent); the sum of the areas of all the secondary peaks is
not more than twice the area of the principal peak in the
chroma.togram obtained with reference solution (b) (0.5 per
cent). Ignore any peak with an area less than 0.2 times that of
the principill peak in the chromatogram obtained with reference
solution (b) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metills, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Dissolve 0.3 gin 50 m1 of a mixture of 1 volume of
qnhydrous acetic acid and 7 volumes of methyl ethyl ketone.
Titrate with 0.1 M perchloric acid until the colour changes
from orange-yellow to green using 0.2 m1 of naphtholbenzein
solution as indicator.
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Inject dimethylformamide as a blank, the test solution and
reference solution (b). In the chromatogram obtained with the
test solution, the area of any peak, other than the principal
peak, is not greater than the area of the principal peak in the
chromatogram obtained with reference solution (b) (0.25 per
cent); the sum of the areas of all peaks, other than the principal
peak, is not greater than twice the area of the principal peak in
the chromatogram obtained with reference solution .(b) (0.5
per cent). Ignore any peak in the chromatogram obtained with
the blank run, any peak due to maleic acid at the beginning of
the chromatogram and any peak with an area less than 0.2
times that of the principal peak in the chromatogram obtained
with reference solution (b).

Heavy metals (2.3.13.). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm). Prepare the standard using
2 ml of lead standard solution (10 ppm Pb).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 100° to 105°.

Assay. Dissolve 0.4 g in 50 ml of anhydrous acetic acid.
Titrate with 0.1 M perchloric acid using 0.2 ml of
naphtholbenzein solution as indicator, until the colour
changes from orange-yellow to green.

1 ml of 0.1 M perchloric acid is equivalent to 0.0542 g of
CzJI28ClN50 6.
Storage. Store protected from light.

Domperidone Tablets
Domperidone Maleate Tablets

Domperidone Tablets contain not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
domperidone, C22H24ClN502'

Usual strength. 10 mg.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel F254 or using a precoated plate (such
as Merck silica gel 60 F254 plates).

Mobile phase. A mixture of 5 volumes of a solution prepared
by dissolving 1.36 g of sodium acetate in 50 ml of water,
adjusting the pH to 4.7 with dilute acetic acid and adding
sufficient water to produce 100 ml, 18 volumes of methanol,
23 volumes of dichloromethane and 54 volumes of ethyl
acetate.

Test solution. Shake a quantity of the powdered tablets
containing 10 mg of domperidone with 10 ml of a mixture of

DOMPERIDONE TABLETS

equal volumes of dichloromethane and methanol and filter
through a glass microfibre fIlter (such as Whatman OF/C).

Reference solution. A 0.127 per cent w/v solution of
domperidone maleate RS in a mixture of equal volumes of
dichloromethane and methanol.

Apply to the plate 10 j.tl of each solution. After development,
allow the plate to dry in air and examine in ultraviolet light at
254 nm. Spray the plate with potassium iodobismuthate
solution and examine again. With each method ofvisualisation,
the principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with the reference solution.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and fIlter. Measure
the absorbance of the fIltrate, diluted with the dissolution
medium if necessary, at 286 urn (2.4.7), using the dissolution
medium as the blank. Calculate the content ofC22H24ClN502 in
the medium from the absorbance obtained from a solution of
known concentration domperidone maleate RS.

D. Not less than 70 per cent of the stated amount of
C22H24ClN50 2•

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE - Prepare the following solutions immediately before
use.

Test solution. To a quantity of the powdered tablets containing
50 mg ofdomperidone add 10 ml ofa mixture ofequal volumes
of 0.01 M hydrochloric acid and methanol, mix with the aid
of ultrasound for 20 minutes and filter through a glass
microfibre fIlter (such as Whatman OF/C).

Reference solution (a). Dilute 1 volume of the test solution to
200 volumes with a mixture of equal volumes of 0.01 M
hydrochloric acid and methanol. Dilute 1 volume of the
resulting solution to 2 volumes with a mixture ofequal volumes
of 0.01 M hydrochloric acid and methanol.

Reference solution (b). A solution containing 0.01 per cent
w/v of domperidone maleate RS and 0.015 per cent w/v of
droperidol RS in a mixture of equal volumes of 0.01 M
hydrochloric acid and methanol.
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Chromatographic system

mobile phase B
(per cent v/v)

70

o
o

1 Hel

Mol. Wt. 415.5

Donepezil Hydrochloride

OF/C). To 50.0 ml ofthe filtrate add 1mlofO.JMhydrochloric
acid and sufficient water to produce 100.0 ml.

Reference solution. A solution containing 0.0127 per cent w/v
of domperidone maleate RS in a mixture of equal volumes of
0.002 M hydrochloric acid and methanol.

Calculate the content of C22H24CINS02 in the tablets.

Storage. Store protected from moisture.

Labelling. The label states the amount of domperidone.

- a stainless steel column 10 cm x 4.6 rom, packed with
base-deactivated, end-capped octadecylsilyl silica gel
(3/lID) (such as Hypersil BDS),
mobile phase: A. methanol,

B. a 0.5 per cent w/v solution of
ammonium acetate,
flow rate. 1.5 ml per minute,
a linear gradient programme using the conditions given
below,
spectrophotometer set at 280 nm,
injection volume. 10 Ill.

Time mobile phase A
(in min.) (per cent v/v)

o 30

10 100

12 100

Equilibrate the column for at least 30 minutes with methanol
and equilibrate with the initial mobile phase for at least 5
minutes. Adjust the sensitivity of the system so that the height
of the principal peak in the chromatogram obtained with
reference solution (a) is at least 50 per cent of the full scale of
the recorder.

Inject a mixture ofequal volumes of0.01 M hydrochloric acid
and..methanoLas~aoblank, ..the..test.solutiQn...and.J:eferenc;.e
solutions (a) and (b). The test is not valid unless, in the
chromatogram obtained with reference solution (b), the
resolution between the two principal peaks is at least 2. If
necessary adjust the concentration of methanol in the mobile
phase or adjust the time programme for the linear gradient.

Donepezil Hydrochloride is (RS)-2-[(l-benzyl-4-piperidyl)
methyl]-5,6-dimethoxy-1-indanone hydrochloride.

Donepezil Hydrochloride contains not less than 98.0 per cent
and not more than 102.0 per cent ofC24H29N03,HC1, calculated
on the anhydrous basis.

Category. Anti-Alzheimer.

Description. A white to off-white powder.
In the chromatogram obtained with the test solution the area
of any secondary peak is not greater than the area of the

Identificationprincipal peak in the chromatogram obtained with reference
solution (a) (0.25 per cent) and the sum of the areas of any A. Determine by infrared absorption spectrophotometry (2.4.6).

______..__ secoIl.<:lary.ee~~J.s.Il~~~~~ th~_!~.i~~..1:~~~~~.<:>!'..the._ Compi!fe the sp_~trum with that obtairied· with donepezil.. __._
principal peak in the chromatogram obtained with the reference hydrochloride RS or with the reference spectrum ofdonepezil
solution (a) (0.5 per cent). Ignore any peak in the hydrochloride.
chromatogram obtained with the blank solution and any peak
with an area less than 0.2 times the area of the peak in the B. When examined in the. ran~e 200 nm to 400 nm ( 2.4.7~, a
chromatogram obtained with reference solution (a) (0.05 per 0.00.1 per cent w/v solution ill methanol shows absorption

t) maxunum at about 230 nm, 268 nm and 313 nm.cen .

Other tests. Comply with the tests stated under Tablets.

Assay. Determine .l:>y liquid chromatography (2.4.14) as
described under Related substances using the following
solutions.

Test solution. Add sufficient methanol to 10 whole tablets to
produce a solution containing 0.02 per cent w/v of
domperidone, mix with the aid of ultrasound for 20 minutes
and filter through a glass microfibre fliter (such as Whatman

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 50 mg of the substance under
examination in 50 ml ofmobile phase.

Reference solution (a). A 0.1 per cent w/v solution of
donepezilhydrochloride RS in mobile phase.
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Reference solution (b). Dilute 1 ml ofreference solution (a) to
100 ml with mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom packed with

octadecylsilane bonded to porous silica (5 fllll),
- mobile phase: a mixture of 600 volumes of water,

400 volumes ofmethanol and 1volume of triethylamine,
adjust the pH to 3.0 with orthophosphoric acid and
filter,

- flow rate. 1ml per minute,
- spectrophotometer set at 230 urn,
- injection volume. 20 1-'1.

Inject reference solution (a). The test is not valid unless the
column effciency is not less than 2000 theoretical plates and
the tailing factor is not more than 2.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area ofany
secondary peak is not more than 0.5 times the area of the peak
in the chromatogram obtained with reference solution (b) (0.5
per cent) and the sum of areas of all the secondary peaks is
not more than twice the area of the peak in the chromatogram
obtained with the reference solution (b) (2.0 per cent).

Heavy metals (2.3.13). The residue obtained from residue on
ignition complies with limit test for heavy metals, Method B
(20 ppm).

Sulphated ash (2.3.19). Not more than 0.2 per cent.

Water (2.3.43). Not more than 7.0 per cent, determined on
l.Og.

Assay. Weigh accurately about 0.4 g, dissolve in a mixture of
40 ml ofglacial acetic acid and 10 ml of5 per cent ofmercuric
acetate in glacial acetic acid. Titrate with 0.1 M perchloric
acid. Determine the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.04155 g of
~2gN03,HCl.

Storage. Store protected from moisture.

Donepezil Tablets

Donepezil Hydrochloride Tablets

Donepezil Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of donepezil
hydrochloride, C24H29N03,HCl.

Usual strengths. 5 mg; 10 mg.

DONEPEZIL TABLETS

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure
the absorbance of the fIltered solution, suitably diluted with
the medium if necessary, at the maximum at about 230 nm
(2.4.7). Calculate the content ofC24H29N03,HClin the medium
from the absorbance obtained from a solution of known
concentration of donepezil hydrochloride RS in the same
medium.

D. Not less than 75 per cent of the stated amount of
~29N03,HCl.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. 25 volumes of acetonitrile and 75 volumes
of water.

Test solution. Weigh accurately a quantity ofpowdered tablets
containing about 50 mg of Donepezil Hydrochloride, add
25 ml ofsolvent mixture, sonicate for 15 minutes and make up
the volume to 50 ml with solvent mixture and fIlter.

Reference solution (a). A 0.1 per cent w/v solution of
donepezil hydrochloride RS in solvent mixture.

Reference solution (b). Dilute 1ml ofreference solution (a) to
100 ml with solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed

octadecylsilane bonded to porous silica (5 fllll),
column temperature. 500

,

mobile phase: A. a buffer solution pH 6.5 prepared by
adding 1ml oforthophosphoric acid in 1000 ml ofwater,
adjust the pH to 6.5 with triethylamine and filter,

B. acetonitrile,
a linear gradient programme using the conditions given
below,
flow rate. 1.5 ml per minute,
spectrophotometer set at 286 urn,
injection volume. 20 1-'1.
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,Hel

pH (2.4.24). 3.0t04.5, determined in a 5.0 per cent w/v solution.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silic.aJ~(!!!:l.f2S.'!: ",

Mobile phase. A mixture of90 volumes of 1,2-dichloroethane,
10 volumes of 2-propanol and 1 volume of strong ammonia
solution.

Tests

NOTE -Prepare the following solutions freshly before use.

Test solution (a). Dissolve 1.0 g of the substance under
examination in 10 ml ofchloroform.

C1gH21NS,HCl Mol. Wt. 331.9

Dothiepin Hydrochloride is 3-(6H-dibenzo[b,e]thiepin-ll
ylidene)propyldimethylamine hydrochloride, consisting
predominantly of the E-isomer.

l)othiepin Hydrochloride contains not less th3.ii 98.0percerit
and not more than 101.0 per cent of C19H21NS,HCI, calculated
on the dried basis.

Category. Antidepressant.

Dose. Initially 75 mg daily, in divided doses, increased gradually,
as necessary, to 150 mg daily.

Description. A white to faintly yellow, crystalline powder;
odourless or almost odourless.

Dotbiepin Hydrochloride
Dosulepin Hydrochloride

Mobile phase B"
(per cent w/v)

25

60

60

25

25

Mobile phase A
(per cent w/v)

75

40

40

75

75

Time
(mins.)

o
10

40

41

50

Inject reference solution (b). The test is not valid unless the
column effciency is not less than 20000 theoretical plates and
the tailing factor is not more than 2.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 1.5 times the area of the peak
in the chromatogram obtained with reference solution (b) (1.5
per cent) and the sum of areas of all the secondary peaks is
not more than 3 times the area of the peak in the chromatogram
obtained with the reference solution (b) (3.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Transfer intact tablets and sonicate to disperse
the tablets completely, add mobile phase and sonicate again
for 30 minutes and cool and make up the volume with mobile
phase. Allow the excipients to settle down completely and

@tl!~~f1,!1~IX,~':':'iQ!~f!l°£!!~",.e~ase~,,~C!,,<?£~~,..~.~~~!i,()E,2!!JE~
concentration of 0.01 per cent w/v and filter.

A. Determineby infrared absorption spectrophotometry (2.4.6).
Reference solution. A 0.01 per cent w/v solution of donepezil Compare the spectrum with that obtained with dothiepin
hydrochloride RS in mobile phase. hydrochloride RS or with the reference spectrum ofdothiepin

Chromatographic system hydrochloride.
- a stainless steel column 25 cm x 4.6 mm packed with

B. Dissolve 1 mgin 5 mlof sulphuric acid; a dark red colour is
octadecylsilane bonded to porous silica (5 lJIIl),

produced.
- column temperature. 40°,
- mobile phase: a mixture of 60 volumes ofbuffer pH 2.2 C. Oil 20 fig dlitel'IIlin.ebY the oxygen~fla.skmethod (2.3.34),

prepared by dissolving about 6.8 g of potassium using amixtureofl5 mlofwaterand 1mlofhydrogenperoxide
dihydrogenphosphatein 1000 ml of water. Add 5ml of solution (20 volume) as the absorbing liquid. The solution

'Trfe tl1yTami,ie'and ·'-a'd]ust'iJle"plf'to"'2::f:Wfffi .·givest1fereactionsofsulphates(2.3~1):'-~""--'-'-"
orthophosphoric acid, filter and 40 volumes of D. Gives reaction A ofchlorides (2.3.1).
methanol,

- flow rate. 1.2 ml per minute,
- spectrophotometer set at 268 urn,
- injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 7000 theoreticalplates. The
tailing factor is not more than 1.5. The relative standard
deviation of replicate injections is not more than 2.0 per cent.

Inject the test solution and the reference solution

Calculate the content of C24H29N03,HCI in the tablets.

Storage. Store protected from moisture, at atemperature not
exceeding 25°.
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Test solution (b). Dissolve 0.4 g of the substance under
examination in 10 ml ofchloroform.

Reference solution. A solution containing 0.02 per cent w/v
each of 11-(3 -dimethylamino-propylidene)-6H
dibenzo[b,e]thiepin- 5-oxide RS and 6H-dibenzo
[b,e]thiepin-ll-one RS in chloroform.

Apply to the plate 5 ,.u of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm. In
the chromatogram obtained with the reference solution the
spot with the lower Rr value is more intense than any
corresponding spot in the chromatogram obtained with test
solution (b). In the chromatogram obtained with test solution
(a) any secondary spot other than any spot corresponding to
the spot with the lowerRr value in the chromatogram obtained
with the reference solution is not more intense than the
proximate spot in the chromatogram obtained with the
reference solution.

Z·Isomer. Determine by gas chromatography (2.4.13).

Test solution. Dissolve 0.5 g of the substance under
examination in 100 ml ofmethanol.

Reference solution. A 0.5 per cent w/v solution of dothiepin
hydrochloride RS in methanol.

Chromatographic system
- a glass column 1.8 m x 3 mID, packed with acid-washed,

silanised diatomaceous support (100 to 120 mesh) coated
with 3 per cent w/w ofcyanopropylmethyl phenyl methyl
silicone fluid (such as OV-225),

- temperature:
column.200°,
inlet port. 260°,

- flame ionisation detector,
- nitrogen as carrier gas.

In the chromatogram obtained with the reference solution a
peak due to Z-dothiepin is present with a retention time of
approximately 0.83 relative to the retention time ofthe principal
peak which is due to E-dothiepin. In the chromatogram obtained
with the test solution the area of any peak corresponding to
Z-dothiepin is not greater than 7.5 per cent of the sum of the
areas of the peaks due to Z-dothiepin and E-dothiepin.

Heavy metals (2.3.13). Dissolve the residue obtained in the
test for Sulphated ash in 0.5 ml ofhydrochloric acid, evaporate
to dryness, dissolve the residue in 2 ml of water, neutralise to
phenolphthalein solution with dilute sodium hydroxide
solution and dilute to 15 ml with water, 12 ml of the resulting
solution complies with the limit test for heavy metals, Method
D(20ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined
on 1.5 g.
Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

DOTIllEPIN CAPSULES

Assay. Weigh accurately about 0.6 g, dissolve in 100 ml of
acetone and add 15 ml mercuric acetate solution. Titrate with
0.1 M perc/doric acid, using 3ml of a saturated solution of
methyl orange in acetone as indicator. Carry out a blank
titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03319 g of
C19H21NS,HCl.

Storage. Store protected from light.

Dothiepin Capsules
Dothiepin Hydrochloride Capsules; Dosulepin Capsules;
Dosulepin Hydrochloride Capsules.

Dothiepin Capsules contain not less than 92.5 per cent and
not more than 107.5 per cent of the stated amount of dothiepin
hydrochloride, C19Hz1NS,HCl.

Usual streugth. 25 mg.

Identification

Extract a quantity of the contents of the capsules containing
0.1 g ofDothiepin Hydrochloride with 20 ml ofethanol, f1lter
and remove the ethanol from the f1ltrate by evaporation. The
residue complies with the following tests.

A. Dissolve 1mg in 5 ml ofsulphuric acid; a dark red colour is
produced.

B. On 20 mg determine by the oxygen-flask method (2.3.34),
using a mixture of 15 rnl ofwater and 1rnl ofhydrogenperoxide
solution (20 volume) as the absorbing liquid. The solution
gives the reactions of sulphates (2.3.1).

C. Gives reactionA ofchlorides (2.3.1).

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel HF254.

Mobile phase. A mixture of90 volumes of1,2-dichloroethane,
10 volumes of 2-propanol and 1 volume of strong ammonia
solution.

Test solution (a). Extract a quantity of the contents of the
capsules containing about 0.25 g ofDothiepin Hydrochloride
by shaking for 2 minutes with 5 rnl of chloroform, centrifuge
and use the supernatant liquid.

Test solution (b). Dilute 2 ml of test solution (a) to 5 ml with
chloroform.

Reference solution. A freshly prepared solution containing
0.02 per cent w/v each of 1l-(3-dimethylamino-propylidene)
6H-dibenzo[b,e]thiepin-5-oxide RS and 6H-dibenzo
[b,e]thiepin-ll-one RS in chlorofoml.
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Apply to the plate 5 1.11 of the reference solution and 10 !Jl of
the test solutions. Mter development, dry the plate in air and
examine in ultraviolet light at 254 nm. In the chromatogram
obtained with the reference solution the spot with the lower
Rf value is more intense than any corresponding spot in the
chromatogram obtained with test solution (b). In the
chromatogram obtained with test solution (a) any secondary
spot other than any spot corresponding to the spot with the
lower Rf value in the chromatogram obtained with the reference
solution is not more intense than the proximate spot in the
chromatogram obtained with the reference solution.

Z·Isomer. Determine by gas chromatography (2.4.13).

Test solution. Use the supernatant liquid obtained by extracting
a quantity of the mixed contents of 20 capsules containing
25 rng ofDQthiepin Hydrochloride with 5mI ofmgt}zqnolaJJcJ
centrifuging.

Reference solution. A 0.5 per cent w/v solution of dothiepin
hydrochloride RS in methanol.

Chromatographic system
a glass column 1.8 m x 3 mm, packed with acid-washed,
silanised diatomaceous support (100 to 120 mesh) coated
with 3per cent w/w ofcyanopropylm.ethyl phenyl methyl
silicone fluid (such as OV-225),

- temperature:
....... ·---~column.200(.',c-

inlet port. 260 0
,

- flame ionisation detector,
- nitrogen as carrier gas.

In the chromatogram obtained with the reference solution a
peak due to Z-dothiepin is present with a retention time of
approximately 0.83 relative to the retention time of the principal
peak which is due to E-dothiepin. In the chromatogram obtained
with the test solution the area of any peak corresponding to
Z-dothiepin is not greater than 7.5 per cent of the sum of the

_ .. __ __are1!~Qf.thi~eaks_auetQ.Z~d()thi~pm_and E-{iothi~piri.. _

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents of
20 capsules containing about 0.5 g ofDothiepin Hydrochloride
and extract with 20 ml followed by four quantities, each of
10 ml, of chloroform, fIltering each extract through the same
fIlter. Evaporate the combined extracts to dryness, dissolve
tIle residue in 100 ml of a£:eton~__@<lad<lJ2Jnl of .1rter.£:ll.!..!f
acetate solution. Titrate with 0.1 M perchloric acid, using
3 ml of a saturated solution of methyl orange in acetone as
indicator. Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equ~valent to 0.03319 g of
CI9Hz1NS,HO.

Storage. Store protected from moisture.

IP 2010

Doxepin Hydrochloride

,Hel

CI9Hz1NO,HO Mol. Wt. 315.8

Doxepin Hydrochloride is 3-(6H-dibenz[b,e]oxepin-11
ylidene)propyldimethylamine hydrochloride. It consists of a
mixture ofZ and E isomers.

Doxepin Hydrochloride contains not less than 98.0 per cent
and noimore-iliail IOnfper-cei:i.tof(=I~H2IN(j,HCI;caIciilaiea
on the dried basis.

Category. Antidepressant.

Dose. Initially, the equivalent of 75 mg of doxepin daily, in
divided doses, increased gradually to a maximum of 300 mg
daily, in divided doses.

Description. A white, crystalline powder; odour, slight and
amine-like.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with doxepin
hydrochloride RS or with the reference spectrum of doxepin
hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.004 per cent w/v solution in 0.01 M methanolic hydrochloric
acid· shows an absorption maximum only at .about297nm;
absorbance at about 297 nm, about 0.60.

C. Dissolve 5 mg in 2ml ofnitric acid; ared colouris produced.
--------~""-~-".,._-

D. Gives reaction A ofchlorides (2.3.1).

Tests

Z·isomer. 13.0 per cent to 18.5 per cent, determined by the
following method.

Determine by gas chromatography (2.4.13).

Test-solution.-DissolveO.-5 goof-the substance under
examination in 100 ml ofmethanol.

Reference solution. A 0.5 per cent w/v solution of doxepin
hydrochloride RS in methanol.

Chromatographic system
- a glass column 1.5 m x 4 mm, packed with acid-washed,

silanised diatomaceous support (100 to 120 mesh) coated

1252



IP 2010

with 3 percent w/w ofcyanopropylmethyl phenyl methyl
silicone fluid (such as OV-225),

- temperature:
column.200°,
inlet port. 260 0,

- flame ionisation detector,
- nitrogen as carrier gas.

In the chromatogram obtained with the reference solution a
peak due to Z-doxepin immediately precedes and is adequately
separated from the principal peak which is due to E-doxepin.
Measure the areas or heights of the peaks due to Z-doxepin
and E-doxepin in the chromatograms obtained with the test
solution and the reference solution. Calculate the content of
the Z-isomer in the substance under examination.

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 percent.

Loss on drying (2.4.19). Not more than 1.0 percent, determined
on 1.0 g by drying in an oven at 1050

•

Assay. Weigh accurately about 0.6 g, dissolve in 100 ml of
acetone and add 15 ml of mercuric acetate solution. Titrate
with 0.1 M perchloric acid, using 3 ml of a saturated solution
of methyl orange in acetone as indicator. Carry out a blank
titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03158 g of
C19H21NO,HCl.

Storage. Store protected from light.

Doxepin Capsules
Doxepin Hydrochloride Capsules

Doxepin Capsules contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of doxepin,
C19H21NO.

Usual strengths. The equivalent of25 mg, 50 mg and 75 mg of
doxepin. .

Identification

Wash a quantity of the contents of the capsules containing
0.1 g of doxepin with 3 quantities, each of 5 ml, of light
petroleum (400 to 600

). Dry the residue in air and extract with
3 quantities, each of 10 ml, of chloroform, evaporate the
combined extracts to dryness and dry the residue at 1050

• The
dried residue complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with doxepin
hydrochloride RS or with the reference spectrum of doxepin
hydrochloride.

DOXEPIN CAPSULES

B. When examined in the range 230 om to 360 om (2A.7), a
0.004 per cent w/v solution in 0.01 M methanolic hydrochloric
acid shows an absorption maximum only at about 297 om;
absorbance at about 297 om, about 0.60.

C. Dissolve 5 mg in 2 ml ofnitric acid; ared colour is produced.

D. Gives reaction A ofchlorides (2.3.1).

Tests

Z-isomer. 13.0 per cent to 18.5 per cent, determined by the
following method.

Determine by gas chromatography (2.4.13).

Test solution. Use the supernatant liquid obtained by extracting
a quantity of the mixed contents of 20 capsules containing
25 mg ofdoxepin with 5 ml of methanol and centrifuging.

Reference solution. A 0.5 per cent w/v solution of doxepin
hydrochloride RS in methanol.

Chromatographic system
- a glass column 1.5 m x 4 mm, packed with acid-washed,

silanised diatomaceous support (100to 120 mesh) coated
with 3 percent w/w ofcyanopropylmethyl phenylmethyl
silicone fluid (such as OV-225),
temperature:
column.200°,
inlet port. 260 0,

flame ionisation detector,
nitrogen as carrier gas.

In the chromatogram obtained with the reference solution a
peak due to Z-doxepin immediately precedes and is adequately
separated from the principal peak which is due to E-doxepin.
Measure the areas or heights of the peaks due to Z-doxepin
and E-doxepin in the chromatograms obtained with the test
solution and the reference solution. Calculate the content of
the Z-isomer in the capsules.

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents of
20 capsules containing about 30 mg of doxepin, add 50 ml of
0.1 M methanolic hydrochloric acid, shake for 30 minutes
and add sufficient 0.01 M methanolic hydrochloric acid to
produce 100.0 ml. Centrifuge 40 ml of this solution and dilute
10.0 ml of the clear supernatant liquid to 100.0 ml with 0.01 M
methanolic .hydrpchloric acid. Measure the absorbance of
the resulting solution at the maximum at about 297 om (2.4.7).
Calculate the content of C19H21NO taking 150 as the specific
absorbance at 297 om.

Storage. Store protected from light and moisture.

Labelling. The label states the strength in terms of the
equivalent amount of doxepin.
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Doxofylline Tablets
Doxofylline Tablets contain not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
doxofylline, CllHl~404'

Mol. Wt. 266.3

Related substances. Determine by liquid chromatography
(2.4.14).

Tests

Doxofylline is 7-(1,3-dioxolan-2-ylmethyl)-3,7-dihydro-l ,3
dimethyl-lH-purine-2,6-dione.

Doxofylline contains not less than 98.0 per cent and not more
than 102.0 per cent of CllH 14N40 4, calculated on the dried
basiS:--

Category. Bronchodilator.

Description. A white to off white crystalline powder.

Doxofylline doxofylline is not less than 5.0 and the relative standard
deviation for replicate injections is not more than 5.0 per cent.

Inject reference solution (b) and the test solution. In the
chromatogram obtained with the test solution, the area of the
peak due to theophylline is not more than the area of the
corresponding peak in the chromatogram obtained with
reference solution (b) (0.5 per cent) and the area of any other
secondary peak is not more than the area of the peak in the
chromatogram obtained reference solution (b) (0.5 per cent).
The sum of areas of all the secondary peaks is not more than
twice the area of the peak in the chromatogram obtained
reference solution (b) (1.0 per cent).

Heavy Metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve about 40 mg of substance under
examination in 100.0 ml of the mobile phase. Dilute 5.0 ml of
this solution to 50.0 ml with the mobile phase.

Reference solution. A 0.004 per cent wlv solution of
doxofylline RS in the mobile phase.

Chromatographic system
_" "._ a. stainless.steel CQlumn25cIl1x:4.6rnp1,R!l<::kec:l"with

octadecylsilane bonded to porous silica (51JIIl) (such as
Cosmosil CI8),
mobile phase: a mixture of80 volumes ofabuffer solution
prepared by dissolving 6.8 g of potassium dihydrogen
orthophosphate in 1000 ml ofwater, and 20 volumes of
acetonitrile,

Test solution. Dissolve 0.1 g of the substance under - flow rate. 1ml per minute,
examination in 100,0 ml ofthe mobile phase. - spectrophotometer set at 274 om,

Reference solution (a). A solution containing 0.05 per cent wi - injection volume. 10 f.ll.
veach of doxofylline RS and theophylline RS in the mobile Inject reference solution (b). The test is not valid unless the
phase·.- "" """.. --.- " llieoreticarplatesis:iiot1essllian2000~llieTiill.ii1g factofiS-noC

Reference solution (b). Dilute 1.0 ml of reference solution (a) more than 2.0 and therelative standard deviation for replicate
to 100.0 ml with the mobile phase. injections is not more than 2.0.

Chromatographic system Inject reference solution (b) and the test solution.

a stainless steel column 25 cm x 4.6 mID, packed with Calculate the content of CllHl~404'

octadecylsilane bonded to porous silica (5 1JIIl) (such as Storage. Store protected from light and moisture, at a
Cosmosil CI8), temperature not exceeding 30°.
"mooile-pnase:-amix:t:Ufeof-80-volume~mfwateYaha·20

volumes of acetonitrile,
- flow rate. 0.8 ml per minute,
- spectrophotometer set at 274 om,
- injection volume. 20 f.ll.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to theophylline and

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum obtained with doxofylline RS or with
the reference spectrum of doxofylline.

B. When examined in the range of200 nm to 400 om (2.4.7), a
-0,001 per centw/v solution in water shows·-an-absorption
maximum at about 274 om.
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Doxorubicin Hydrochloride

C27H29NOll,HCl Mol. Wt. 580.0

Doxorubicin Hydrochloride is (8S,10S)-1O-[(3-arnino~2,3, 6
trideoxy-a. -L-Iyxo-hexopyranosyl)oxy]-6,8,II-trihydroxy- 8
hydroxyacetyl-l-methoxy-7,8,9,1O-tetrahydronaphthacene
5,12-dione hydrochloride, a substance produced by the growth
of certain strains of Streptomyces coeruleorubidus or S.
peucetius or obtained by any other means.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution (a). Weigh and powder 20 tablets. Disperse a
quantity of powder containing about 50 mg of Doxofylline in
70 ml ofmethanol, sonicate for 15 minutes and dilute to 100ml
with methanol, fIlter.

Test solution (b). Dilute 2.0 ml of test solution (a) to 50.0 ml
with the mobile phase.

Reference solution (a). A 0.05 per cent w/v solution of
doxofylline RS in methanol.

Reference solution (b). Dilute 2.0 ml of reference solution(a)
to 50.0 ml with the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 rom, packed with
octadecylsilane bonded to porous silica (5 fJIll),

- mobile phase: a mixture of 30 volumes of water and 70
volumes of methanol,

- flow rate. 1ml per minute,
spectrophotometer set at 274 urn,
injection volume. 20 J1l.

Inject reference solution (b). The test is not valid unless the
tailing factor is not more than 2.0, theoretical plates is not less
than 1500 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject reference solution (b) and test solution (b).

Calculate the content of CllH14N404 in the tablets.

Storage. Store protected from light and moisture.

,HCI

OH

oOHo

HsCO

Usual strength. 400 mg.

Identification

A. Extract a quantity of the powdered tablets containing about
0.1 g of Doxofylline with 40 ml of chloroform, f1lter and
evaporate the f1ltrate to dryness. On the residue, determine by
infrared absorption spectrophotometry (2.4.6). Compare the
spectrum with that obtained from doxofylline RS or with the
reference spectrum ofdoxofylline.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of 0.01 M hydrochloric acid,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and f1lter through
a membrane f1lter. Measure the absorbance of the f1ltered
solution, suitably diluted ifnecessary with the medium, at the
maximum at about 275 nm (2.4.7). Calculate the content
of CllHl~404in the medium from the absorbance obtained
from a solution of known concentration of doxofylline RS in
the same medium.

D. Not less than 75 per cent of the stated amount of

CllHl~404'

Related suhstances. Determine by liquid chromatography
(2.4.14).

Test solution. Disperse a quantity of powdered tablets
containing about 25 mg ofDoxofylline in 25.0 ml in the mobile
phase and fIlter.

Reference solution (a). A 0.1 per cent w/v solution of
doxofylline RS in the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a)
to 100.0 ml with the mobile phase.

.Use chromatographic system as described under Assay.

Inject reference solution (a). The test is not valid unless the
tailing factor is not more than 2.0, theoretical plates is not less
than 1500 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject reference solution (b) and the test solution. In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 0.2 times the area of the peak
obtained with reference solution (b) (0.2 per cent) and the sum
of areas ofall the secondary peaks is not more than the area of
the peak in the chromatogram obtained with reference solution
(b) (1.0 per cent).
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Identification

Doxorubicin Hydrochloride contains not less than 98.0 per
cent and not more than 102.0 per cent of C27H29NOII,HCl,
calculated on the anhydrous and solvent-free basis.

Category. Cytotoxic.

Dose. To be determined by the physician in accordance with
the needs of the patient.

Description. An orange-red, crystalline powder; hygroscopic.

CAUTION - Doxorubicin Hydrochloride is poisonous. It must
be handled with care avoiding contact with skin and
inhalation of airborne particles.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with

octadecylsilane bonded to porous silica (5 1Jlll),
- mobile phase: a mixture ofequal volumes ofacetonitrile

and a solution containing 2.88 g per litre of sodium
dodecyl sulphate and 2.25 g per litre of phosphoric
acid,

- flow rate. 1 ml per minute,
spectrophotometer set at 254 nm,

- injection volume. 20 Ili.

Inject test solution (a) and reference solutions (a) and (b).
Continue the chromatography for 3.5 times the retention time
of doxorubicin of about 8 minutes. The test is not valid unless

TestA may be omitted iftests B, Cand D are carried out. Tests in the chromatogram obtained with reference solution (a) the
BandC may be omitted iftests A and D we carried out. resolution factor between the peaks due to doxorubicin and

epirubicin is at least 2.0.
A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with doxorubicin In the chromatogram obtained with the test solution the area
hydrochloride RS. of any peak other than the principal peak is not more than the

B. When examined in the range 220 nm to 550 nm (2.4.7), a area of the peak corresponding to doxorubicin in the
0.001 per cent w/v solution in ethanol (95 per cent) exhibits chromatogram obtained with reference solution (b) (0.5 per
maxima at about 234 nm, 252 nm, 288 nm, 475 nm, 495 nm and cent). Ignore any peak with an area less than 0.1 times the area
530 nm. of the peak corresponding to doxorubicin in the chromatogram

obtained with reference solution (b) (0.05 per cent).
C. In the test for Related substances, the principal peak in the
chromatogram obtained with test solution (b) corresponds to Acetone and ethanol. Not more than 2.0 per cent w/w together
the peak in the chromatogram obtained with reference solution ofwhich not more than 0.5 per cent w/w is acetone, determined

, .... '(c): . '~""""'~'~~'" •.~~...~..."~.~.....,,..,,~.....,~ .. by gas chromatography (2.4.13),injectingl Iliofeachoftwo-
solutions

Doxorubicin Hydrochloride intended for use in the
manufacture of parenteral preparations without a further

Water (2.3.43). Not more than 4.0 per cent, determined on 0.1 g.

Assay. DaeITniriebyliqiiio' clITomatographY(2.4.14)b)'the
procedure described under the test for Related substances.

Inject test solution (b) and reference solution (c).

Calculate the content ofC27H29NOII,HCl.

pH (2.4.24). 4.0 to 5.5, determined in a 0.5 per cent w/v solution.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. A 5.0 per cent w/v solution of the substance
under examination and 0.1 per cent w/v of dioxon in water.

Reference solution. 0.05 per cent w/v of acetone,
0.05 per cent w/v ofethanol and 0.1 per cent w/v of the internal
standard.

Chromatographic system
- a glass column 2 m x 3 mm, packed with acid-washed

diatomaceous support (180 to 250 mesh) impregnated
Test soluti~n (a). j)-is-sOlve5ifmg oifues-ub~;iance'unci'er .. .... 'wiTh-r(J~per'centw7worjiolyeihylene-glycor2V;OOO------'

examination in sufficient ofthe mobile phase to produce 50 ml. (such as Carbowax 20M or Chromosorb E/AW),

Test solution (b). Dilute 10 ml of test solution (a) to 100 ml temperature:
·th th bil h column.70°,

WI e mo e p ase.
inlet port and detector. 125°,

Reference solution (a). Dissolve 10 mg of doxorubicin flow rate. 30 ml per minute of the carrier gas.
hydrochloride RS and 10 mg of epirubicin hydrochloride RS
in the mobile phase and dilute to 50 ml with the mobile phase.
Dilute 10 ml'ofthis'solutiontolOOmlwith the mobile phase:

Reference solution (b). Dilute 5 ml of reference solution (a) to
20 ml with the mobile phase.

Reference solution (c). Dissolve 50 mg of doxorubicin
hydrochloride RS in the mobile phase and dilute to 50 ml with
the mobile phase. Dilute 10 ml of this solution to 100 ml with
the mobile phase.

D. Dissolve 10 mg in 0.5 ml of nitric acid, add 0.5 ml ofwater
and heat over a flame for 2 minutes. Allow to cool and add
0.5 ml of silver nitrate solution; a white precipitate is
produced.

Tests

1256



IP 2010

appropriate procedure for the removal of bacterial
endotoxins complies with the following additional
requirement.

Bacterial endotoxins (2.2.3). Not more than 2.2 Endotoxin
Units per mg.

Doxorubicin Hydrochloride intended for use in the
manufacture of parenteral preparations without a further
appropriate sterilisation procedure complies with the
following additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from moisture. If the material is sterile,
it should be stored in sterile, tamper-evident containers and
sealed so as to exclude micro-organisms.

Labelling. The label states whether or not the material is
intended for use in the manufacture ofparenteral preparations.

Doxorubicin Injection
Doxorubicin Hydrochloride Injection

Doxorubicin Injection is a sterile solution of Doxorubicin
Hydrochloride in Water for Injections made isotonic with
Sodium Chloride, Dextrose or other suitable added
substances. It is either supplied as preformed solution or it is
prepared by dissolving the contents of a sealed container
containing Doxorubicin Hydrochloride with or without auxiliary
substances in the requisite amount of Water for Injections or
Sodium Chloride Injection as directed on the label.

Doxorubicin Injection contains not less than 90.0 per cent and
not more than 115.0 per cent of the stated amount of
doxorubicin hydrochloride, C27H29N0l1,HCl.

Usnal strength. 2 mg per ml.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with reference solution (a).

Tests

pH (2.4.24). 2.5 to 4.5 for the preformed solution and 4.5 to 6.5,
determined in the injection prepared in accordance with the
directions on the label.

Bacterial endotoxins (2.2.3). Notmore than 2.2 Endotoxin Units
per mg of doxorubicin hydrochloride, determined in a solution
prepared by diluting the injection, if necessary, with water
BET to obtain a concentration of 2.0 mg of doxorubicin
hydrochloride per ml.

Sterility. Complies with the test for sterility, MethodA, (2.2.11),
using the entire contents of all the containers collected
aseptically.

DOXYCYCLINE HYDROCHLORIDE

Assay. Determine by liquid chromatography (2.4.14).

Test solution. A solution containing 0.05 per cent w/v of
doxorubicin hydrochloride prepared by diluting an accurately
measured volume of the injection containing not less than
2 fig ofDoxorubicin Hydrochloride with the mobile phase or
by dissolving the contents of the sealed container in sufficient
mobile phase to give a solution of the same strength.

Reference solution (a). A 0.05 per cent w/v solution of
doxorubicin hydrochloride RS in the mobile phase.

Reference solution (b). A solution containing 0.002 per cent
w/v each of doxorubicin hydrochlorideRS and epirubicin
hydrochloride RS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 /lffi),
- mobile phase: a mixture of 50 volumes of a solution

containing 0.288 per cent w/v of sodium dodecyl
sulphate and 0.23 per cent w/v of phosphoric acid,
45 volumes of acetonitrile and 5 volumes of methanol,

- flow rate. 0.8 ml per minute,
- spectrophotometer set at 254 nm,

injection volume. 20 Ill.
Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to doxorubicin and epirubicin
is not less than 2.0 and the relative standard deviation for
replicate injections is not more than 1.0 per cent.

Calculate the content of C27H29NOt toHCl in the injection.

Storage. Store the sealed container at a temperature not
exceeding 30°. Store the prefomied solution protected from
light in a refrigerator. Use the solution prepared in the liquid
stated on the label immediately after preparation but, in any
case, within the period recommended by the manufacturer
when prepared and stored strictly in accordance with the
instructions of the manufacturer.

Doxycycline Hydrochloride
Doxycycline Hyclate

OH 0
CONH2

,HCI, 1/2 C2HsOH, 1/2 H20

~2H~208,HC1,YzC2~O,YzH20 Mol. Wt. 513.0

Doxycycline Hydrochloride is (4S,4aR,5S,5aR,6R,12aS)-4
dimethylarnino-l,4,4a,5,5a,6,11,12a-octahydro-3,5,1O,12, 12a-
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pentahydroxy-6-methyl-l, ll-dioxonaphthacene-2
carboxamide hydrocWoride hemiethanolate hemihydrate, an
antimicrobial substance obtained from oxytetracycline or
methacycline or by any other means.

Doxocycline HydrocWoride is not less than 95.0 per cent and
not more than 102.0 per cent of CzzHz5ClNzOs, calculated on
anhydrous basis.

Category. Antibacterial.

Dose. The equivalent of 200 mg of doxycycline on the fIrst
day followed by 100 mg daily.

Description. A yellow, crystalline powder; odour, slightly
ethanolic; hygroscopic.

Identification

Test A may be omitted iftests B, Cand D are carried out. Tests
Band C may be omitted if tests A and D are carried out.

A. Determineby infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with doxycycline
hydrochloride RS or with the reference spectrum of
doxycycline hydrocWoride.

B. Determine by thin-layer chromatography (2.4.7), coating
the plate with silica gel H.

Mobile phase. A mixture of 59 volumes of dichloromethane,
35 volumes o{methanoTiilld6volumesofwater:· .
Test solution. Dissolve 50 mg of the substance under
examination in 100 ml ofmethanol.

Reference solution (a). A 0.05 per cent w/v solution of
doxycycline hydrochloride RS in methanol.

Reference solution (b). A solution containing 0.05 per cent
w/v each of doxycycline hydrochloride RS and tetracycline
hydrochloride RS in methanol.

..... Spray the plate evenly .with aJO per centw/v solu.tiQlJ .of
disodium edetate the pH of which has been adjusted to
9.0 with 10 M sodium hydroxide. Allow the plate to dry in a
horizontal position for at least 1 hour. Immediately before use
dry it at 1100 for 1 hour. Apply to the plate 1 ,.u ofeach solution.
After development, dry the plate in a current ofair and examine
in ultraviolet light at 365 nm. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference.solution (a).
The test is not valid unless the chromatogram obtained with
reference solution (b) shows two clearly separated spots.

C. To about 2 mg add 5 ml of sulphuric acid; a yellow colour
is produced.

D. A 5 per cent w/v solution gives the reactions of cWorides
(2.3.1).

IP 2010

Tests

pH (2.4.24). 2.0 to 3.0, determined in a 1.0 per cent w/v solution.

Specific optical rotation (2.4.22). -1050to -1200, determined
within 5 minutes ofpreparing, in a 1.0 per cent wIv solution in
a mixture of 1 volume of1M hydrochloric acid and 99 volumes
of methanol.

Light absorption (2.4.7). Absorbance of a 0.001 per cent w/v
solution in a mixture of 1 volume of 1 M hydrochloric acid
and 99 volumes of methanol, measured within 1 hour of
preparing the solution, at the maximum at about 349 urn,
0.300 to 0.335.

Light-absorbing impnrities. Dissolve 0.1 g in sufficient of a
mixture of 1 volume of1M hydrochloric acid and 99 volumes
Ofl1J(~thqnQltoPl'PclUce 1Oml...Al;>sQ[1Jll!lc.eQfthe.sollltiQIl at
about 490 urn, when measured within 1 hour of preparing the
solution, not more than 0.07 (2.4.7).

Related snbstances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 80 mg of the substance under
examination in 100 ml of 0.01 M hydrochloric acid.

Reference solution (a). A 0.08 per cent w/v solution of
doxycycline hydrochloride RS in 0.01 M hydrochloric acid.

jieff!!.1J.ce.. sgLuJi()~ ...(bLt;..g·Q?P.~ ...c.'?!!L.\\,!".~~lll!!~!!()f
6-epidoxycycline hydrochloride RS in 0.01 M hydrochloric
acid.

Reference solution (c). A 0.08 per cent w/v solution of
methacycline hydrochloride RS in 0.01 M hydrochloric acid.

Reference solution (d). A solution containing 0.0016 per cent
w/v each of 6-epidoxyccline hydrochloride RS and
methacycline hydrochloride RS in 0.01 M hydrochloric acid.

Reference solution (e). Dilute a mixture of 4 volumes of
reference solution (a), 1.5· volumes of reference solution (b)

··and·l··volumeof··referenc.esolution(c)·to25Yolumes·with· .
0.01 M hydrochloric acid.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mID, packed with

styrene-divinylbenzene co-polymer (8 to10 fJIIl),
- mobile phase: a solution prepared by adding 60 g of

2-methyl-2-propanol to a volumetric flask with the aid
of 2QO nil of water, adding 4001111 ofpl1gsPl1ate lzuffer
pH 8.0, 50 ml of a 1 per cent w/v solution of tetrabutyl
ammonium hydrogen sulphate previously adjusted to
pH 8.0 with 2 M sodium hydroxide and 10 ml of a 4 per
cent w/v solution of disodium edetate previously
adjusted to pH 8.0 with 2 M sodium hydroxide and
diluting to 1000 ml with water,

- column temperature. 600,
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- flow rate. 1ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 fll.

Using reference solution (e), adjust the attenuation to obtain
peaks with a height corresponding to at least 50 per cent of
full-scale deflection on the chart paper. The test is not valid
unless (a) the resolution between the first peak (methacycline)
and the second peak (6-epidoxycycline) is at least 1.25, (b) the
resolution between the second peak and the third peak
(doxycycline) is at least 2.0 (adjust the content of2-methyl-2
propanol in the mobile phase if necessary) and (c) the tailing
factor for the third peak is at most 1.25.

Inject reference solution (a). The test is not valid unless the
relative standard deviation of the area of the peak due to
doxycycline is not more thanl.0 per cent.

Inject the test solution and reference solution (d). In the
chromatogram obtained with the test solution the area of any
peak corresponding to methacycline or 6-epidoxycycline is
not greater than the area of the corresponding peak in the
chromatogram obtained with reference solution (d); the area
of any peak appearing between the solvent peak and the peak
corresponding to methacycline and the area of any peak
appearing on the tail of the main peak is not greater than
25 per cent of that of the peak corresponding to
6-epidoxycycline in the chromatogram obtained with reference
solution (d).

Ethanol. 4.3 to 6.0 per cent w/w ofC2~O.

Determine by gas chromatography (2.4.13).

Test solution (a). A 1 per cent w/v solution of the substance
under examination in a 0.05 per cent v/v solution of I-propanol
(internal standard) in water (solution A).

Test solution (b). A 1 per cent w/v solution of the substance
under examination in water.

Reference solution. A 0.05 per cent v/v solution of ethanol in
solution A.

Chromatographic system
- a column 1.5m x 4 rnm, packed with porous polymer

beads (80 to 100 mesh) (such as Porapak Q),
- temperature:

column.135°,
inlet port and detector. 150°,

Calculate the content ofC2H60 taking 0.790 g as its weight per
ml (2.4.29) at 20°.

Heavy metals (2.3.13). 0.4 g complies with the limit test for
heavy metals, Method B (50 ppm).

Snlphated ash (2.3.18). Not more than 0.4 per cent.

Water (2.3.43). 1.4 to 2.8 per cent, determined on 1.2 g.

DOXYCYCLINE HYDROCHLORIDE

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately 80 mg of the substance under
examination and dissolve in 100 ml of 0.01 M hydrochloric
acid.

Reference solution. A 0.08 per cent w/v solution ofdoxycycline
hydrochloride RS in 0.01 M hydrochloric acid.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom, packed with

styrene-divinylbenzene co-polymer (8 to 10 J.UIl),
column temperature: 60°
mobile phase: a solution prepared by adding 60 g of
2-methyl-2-propanol to a volumetric flask with the aid
of 200 ml of water, adding 400 ml ofphosphate buffer
pH 8.0,50 ml of a 1 per cent w/v solution of tetrabutyl
ammonium hydrogen sulphate previously adjusted to
pH 8.0 with 2 M sodium hydroxide and 10 ml of a 4 per
cent w/v solution of disodium edetate previously
adjusted to pH 8.0 with 2 M sodium hydroxide and
diluting to 1000 ml with water,
flow rate. 1 mlperminute,
spectrophotometer set at 254 nm,

injection volume. 20 fll.
Inject the reference solution six times. The test is not valid
unless the relative standard deviation of the area of the peak
due to doxycycline is not more than 1.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of C22H24N20g.

Doxycycline Hydrochloride intended for use in the
manufacture of parenteral preparations without a further
appropriate procedure for the removal of bacterial
endotoxins complies with the following additional
requirement.

Bacterial endotoxins (2.2.3). Not more than 1.14 Endotoxin
Units per mg.

Doxycycline Hydrochloride intended for use in the
manufacture of parenteral preparations without a further
appropriate sterilisation procedure complies with the
following additional requirement.

:~

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from light and moisture at a
temperature not exceeding 30°. If the substance is intended
for use in the manufacture of parenteral preparations, the
container should be sterile, tamper-evident and sealed so as
to exclude micro-organisms.

Labelling. The label states, where applicable, that the material'
is sterile.
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DOXYCYCLINE CAPSULES

Doxycycline Capsules
Doxycycline Hydrochloride Capsules

Doxycycline Capsules contain not less than 90.0 per cent and
not more than 120.0 per cent of the stated amount of
doxycycline, C22Hz4NzOs.

Usual strengths. The equivalent of50 mg; 100 mg; 200 mg of
doxycycline.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel H.

Mobile phase. A mixture of 59 volumes of dichloromethane,
35 volumes of methanol and 6 volumes of water.

Test solution. Shake a quantity of the contents of the capsules
containing 50 mg of anhydrous doxycycline with 100 ml of
methanol for 1 to 2 minutes, centrifuge and use the supernatant
liquid. Prepare freshly.

Reference solution (a). A 0.05 per cent w/v solution of
doxycycline hydrochloride RS in methanol.

Reff!rence solution (b). A solution containing 0.05 per cent
w/v each of doxycycline hydrochloride RS and tetracycline
hydrochloride RS in methanol.

Spray' the plate evenlyc witha c10percentc w/vsolutionof
disodium edetate the pH of which has been adjusted to
9.0 with 10 M sodium hydroxide. Allow the plate to dry in a
horizontal position for at least 1 hour. Immediately before use
dry it at UOofor 1hour. Apply to the plate 1 J,llofeach solution.
After development, dry the plate in a current ofair and examine
it in ultraviolet light at 365 nm. The principal spot in the
chromatogram obtained with the test solution corresponds to
that irithe chroma.togram obta.med with reference solution (a).
The test is not valid unless the chromatogram obtained with
reference solution (b) shows two clearly separated spots.

B. To 0.5 mg of the contents of the capsules add 2 ml of
sulphuric acid; a yellow colour is produced.

C. A 5 per cent w/v solution of the contents of the capsules
gives the reactions of chlorides (2.3.1).

Tests

Light~abso..bingjmpcurities...DissQlveJhecontents of
5 capsules as completely as possible in sufficient of a mixture
of 1 volume of 1 M hydrochloric acid and 99 volumes of
methanol to produce a solution containing the equivalent of
1.0 per cent w/v of anhydrous doxycycline and filter.
Absorbance of the fIltrate at about 490 nm, not greater than
0.2 (2.4.7), calculated with reference to the dried contents of
the capsules.

IP 2010

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve a quantity of the contents of the
capsules containing 7 mg of anhydrous doxycycline in 10 ml
of 0.01 M hydrochloric acid, fIlter an~ use the fIltrate.

Reference solution (a). A 0.08 per cent w/v solution of
doxycycline hydrochloride RS in 0.01 M hydrochloric acid.

Reference solution (b). A 0.08 per cent w/v solution of
6-epidoxycycline hydrochloride RS in 0.01 M hydrochloric
acid.

Reference solution (c). A 0.08 per cent w/v solution of
methacycline hydrochloride RS in 0.01 M hydrochloric acid.

Reference solution (d). A solution containing 0.0016 per cent
w/v each of 6-epidoxyccline hydrochiloride RS and
methacycline hydrochloride RS in 0.01 M hydrochloric
acid.

Reference solution (e). Dilute a mixture of 4 volumes of
reference solution (a), 1.5 volumes of reference solution (a)
and 1 volume of reference solution (c) to 25 volumes with
0.01 M hydrochloric acid.

Chromatographic system
- a stainless steel column 25 em x 4.6 mm, packed with

styrene-divinylbenzene co-polymer (8 to 10 !Jill),
- column temperature. 60°,
- mobile phase: a solution preparedbyaddingc 60 cg cof

2-methyl-2-propanol to a volumetric flask with the aid
of 200 ml of water, adding 400 ml ofphosphate buffer
pH 8.0, 50 ml of a 1 per cent w/v solution of tetrabutyl
ammonium hydrogen sulphate previously adjusted to
pH 8.0 with 2 M sodium hydroxide and 10 ml of a 4 per
cent w/v solution of disodium edetate previously
adjusted to pH 8.0 with 2 M sodium hydroxide and
diluting to 1000 rriI with water, . ...

- flow rate. I ml per minute,
- spectrophotometer set at 254 nm,

"CriC -c-cc ..c c cc _ .

Using reference solution (e) adjust the attenuation to obtain
peaks with a height corresponding to at least 50 per cent of
full-scale deflection of the recorder. The test is not valid unless
(a) the resolution factor between the frrst peak (methacycline)
and the second peak (6-epidoxycycline) is at least 1.25, (b) the
resolution factor between the second peak and the third peak
(doxycycline) is at least 2.0 (adjustJhe content of
2-methylpropan-2-o1 in the mobile phase ifnecessary).

Inject reference solution (a).The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the test solution and reference solution (d) and record
the chromatograms. In the chromatogram obtained with the
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Dydrogesterone

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with dydrogesterone
RS or with the reference spectrum of dydrogesterone.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference soll1tion.

Dydrogesterone is 9~,10a.-pregna-4,6-diene-3,20-dione.

Dydrogesterone contains not less than 97.0 per cent and not
more than 103.0 per cent of CZIHzsOz, calculated on the dried
basis.

Category. Progestogen.

Dose. 10 mg twice daily.

Description. A white or almost white, crystalline powder;
odourless or almost odourless.

Mol. Wt. 312.5

CHs

Tests

Specific optical rotation (2.4.22). -446° to -464°, determined
in a 1.0 per cent w/v solution in dioxan.

Light absorption (2.4.7). When examined in the range 230 nm
to 360 nm, a 0.0015 per cent w/v solution in methanol shows
an absorption maximum only at about 286 nm. The ratio of the
absorbance at about 240 nm to that at about 286 nm is not
more than 0.12.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 20 mg of the substance under
examination in the mobile phase and dilute to 100.0 ml with the
mobile phase.

Reference solution (a). Dissolve 20 mg of dydrogesterone RS
in the mobile phase and dilute to 100 ml with the mobile phase.

Reference solution (b). Dilute 1 ml of the test solution to 500
ml with the mobile phase.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (3 /UTI),

test solution the area of any peak corresponding to
methacycline or 6- epidoxycycline is not greater than the area
of the corresponding peak in the chromatogram obtained with
reference solution (d) (2 per cent, with reference to doxycycline
hydrochloride), the area of any peak appearing between the
solvent peak and the peak corresponding to methacycline
and the area ofany peak appearing on the tail of the main peak
is not greater than 25 per cent of that of the peak corresponding
to 6-epidoxycycline in the chromatogram obtained with
reference solution (d) (0.5 per cent, with reference to
doxycycline hydrochloride).

Loss on drying (2.4.19). Not more than 8.5 percent, determined
on 0.5 g of the contents of the capsules by drying in an oven
at 105° for 2 hours.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve the mixed contents of 20 capsules
containing about 17.5 mg of anhydrous doxycycline in
sufficient 0.01 M hydrochloric acid to produce 25.0 ml and
dilute 4.0 ml of this solution to 25.0 ml with the same solvent.

Reference solution. A 0.0128 per cent w/v solution of
doxycycline hydrochloride RS in 0.01 M hydrochloric acid.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

styrene-divinylbenzene co-polymer (8 to 10 /UTI),
- column temperature. 60°,
- mobile phase: a solution prepared by adding 60 g of

2-methyl-2-propanol to a volumetric flask with the aid
of 200 ml of water, adding 400 ml ofphosphate buffer
pH 8.0, 50 ml of a 1 per cent w/v solution of tetrabutyl
ammonium hydrogen sulphate previously adjusted to
pH 8.0 with 2 M sodium hydroxide and 10 ml of a 4 per
cent w/v solution of disodium edetate previously
adjusted to pH 8.0 with 2 M sodium hydroxide and
diluting to 1000ml with water,

- flow rate. 1ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 J,ll.

Inject the reference solution. The test is not valid unless the
relative standard deviation of the area of the peak due to
doxycycline is not more than1.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of CzzHz4NzOs in the capsules.

Storage. Store protected from light and moisture at a
temperature not exceeding 30°.

Labelling. The label states the strength in terms of the
equivalent amount of doxycycline.
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- column. temperature. 40°,
- mobile phase: a mixture of 53 volumes of water,

26 volumes of ethanol (95 per cent) and 21 volumes of
acetonitrile,

-. flow rate. 1 ml per minute,
spectrophotometer set at 280 run and 385 run,
injection volume. 10 ~'

The relative retention time with respect to dydrogesterone
(retention time, about 10.5 minutes): impurity A
(6-dehydroprogesterone), about 1.16, impurity B (l7a
dydrogesterone) about 1.32 and impurity C (Ll 8-14 triene
dydrogesterone), about 0.97.

The response factors relative to that of dydrogestrone:
impurity A (6-dehydroprogesterone) 1.0, impurity B
(l7a-dydrogesterone), 1.0 and impurity C (Ll 8-14 triene
dydrogesterone),0.899.

The test is not valid unless the column efficiency is not less
than 10000 theoretical plates in the chromatogram obtained
with the test solution.

For impurity A and impurity B, spectrophotometer set at
280 run.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution the area of any
peak corresponding to impurity A is not more than the area of

. theprincipal.peakin.the.chromatogram.obtained.with.reference.
solution (b) (0.2 per cent) and the area of any peak
corresponding to impurity B is not more than 2.5 times the
area of the principal peak in the chromatogram obtained with
reference solution (b) (0.5 per cent).

For impurity C, spectrophotometer set at 385 run.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution the area of any
peak corresponding to impurity C, using the response factor,
is not more than the area of the principal peak in the
chromatogram.obtained·withreference·solution (b). (O.S-per
cent). The area of any other individual impurity is not more
than 0.5 times the area ofthe principal peakin the chromatogram
obtained with reference solution (b) (0.1 per cent). The sum of
the areas of all the impurities is not more than
5 times the .area of the principal peak in the chromatogram
obtained with reference solution (b) (1.0 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined
oii2:0!r-----·-

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14) as
descrilJe4..under .Related .substances,

Inject alternately the test solution and reference solution (a).

IP 2010

Calc;ulate the content of CZ1Hz80Z~

St6tage. Store protected froin light ahdmoisture.

Dydrogesterone Tablets

Dydrogesterone Tablets contain not less than 92.5 per cent
and not more than 107.5 per cent of the stated amount of
dydrogesterone, CZ1Hz80Z.

Usualstrength.l0mg.

Identification

Extract a quantity of the powdered tablets containing 60 mg of
Dydrogesterone with 20 ml of methanol, fJlter and evaporate
the filtrate to dryness. The residue complies with the following
tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with dydrogesterone
RS or with the refererice spectrum of dydrogesterone.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Detenmne the average weight of 20 tablets. Do
not powder the tablets. Accurately weigh 20 tablets. Add
25 ml of water and mix with aid of ultrasound until complete
disintegration has occurred. Add 200 ml of acetonitrile and
mix with aid of ultrasound for 15 minutes, dilute to 500.0 ml
wIth water anciirllx:'Cell.i:l.lfugell. pll.ri:of tIlls solution in a
closed tube for about 5 minutes: Dilute a suitable volume of
the supernatant liquid with the mobile phase to obtain a
's()liiti()ri'c()rifairiirig"'aboiirO~rmg-ordy'ar()gesterorieperml

and mix. Filter a part of this solution, discarding the ftrst few
m1 of the filtrate.

Reference solution (a). Weigh accurately about 10 mg of
dydrogesterone RS, add 40 ml ofacetonitrile and mix with aid
of ultrasound and dilute to 100.0 with water,

Reference solution (b). Dilute 1 ml of the test solution to
200:0 mlwiththemobilephase~'-.-. ----- .. - -- _ ... _.._-

Chromatographic system
- a stainless steel columrt 15 cm x 4.6 rnm, packed with

octadecylsilane bonded to porous silica (3 1llIl),
- column temperature. 40°,
-' mobile phase:amixture of600volumes ofwater: and425

volumes of acetonitrile,
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- flow rate. 1 ml per minute,
- spectrophotometer set at 310 run,
- injection volume. 20 fll.

The relative retention time with respect to dydrogesterone
(retention time, about 10.5 minutes); impurity A
(6-dehydroprogesterone), about 1.16 and impurity B
(17a-dydrogesterone), about 1.32.

The response factors relative to dydrogestrone are 0.74 for
impurity A and 1.0 for impurity B.

The test is not valid unless the column efficiency is not less
than 10000 theoretical plates in the chromatogram obtained
with test solution.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution the area of any
peaks corresponding to 6-dehydroprogesterone and
17a-dydrogesterone are not more than the area of the principal
peak obtained with resference solution (b) (0.5 per cent each)
and the sum of all impurities found is not more than twice the

DYDROGESTERONE TABLETS

area of the principal peak obtained with reference solution (b)
(1.0 per cent).

Uniformity of content. Comply with the test stated under
Tablets.

Determine by liquid chromatography (2.4.14) as given under
Related substances using the following test solution.

Test solution. To one tablet add 5 ml ofwater and mix with the
aid of ultrasound. Add 40 ml of acetonitrile and mix with the
aid of ultrasound for 15 minutes. Add about 50 ml of water
and swirl for 15 minutes. Dilute with sufficient water to
produce 100.0 ml.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14) as
described under Related substances.

Inject alternately the test solution and reference solution (a).

Calculate the content of CZ1HzsOzin the tablets.

Storage. Store protected from light.
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Econazole Nitrate

Econazole Cream

Econazole Pessaries

Efavirenz

EfavirenzCapsules

EfavirenzTablets

Emtricitabine

EmtricitabineCapsules

EmulsifyingWax

EnalaprilMaleate

EnalaprilMaleateTablets

EnoxaparinSodium

Enoxaparin Injection

Ephedrine Hydrochloride

Ephedrine Oral Solution

EphedrineTablets

ErgometrineMaleate

ErgometrineInjection

ErgometrineTablets

ErgotamineTartrate
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Econazole Nitrate

N~ ,HNOs
~I

~ CI

CI

ClsH15ChNzO,HN03 Mol. Wt. 444.7

Econazole Nitrate is (RS)-1-[2-[(4-chlorophenyl)methoxy]
2-(2,4-dichlorophenyl)ethyl]-lH-imidazole nitrate.

Econazole Nitrate contains not less than 98.5 per cent and not
more than 101.5 per cent ofClsH15ChNzO,HN03, calculated on
the dried basis.

Category. Antifungal.

Dose. As pessary, 150 mg.

Description. A white or almost white, crystalline powder.

Identification

TestA may be omitted iftests B, Cand D are carried out, Tests
B, C and D may be omitted if test A is carried out, .

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with econazole
nitrate RS orWith the reference spectrum of econazole nitrate;

B. When examined in the range 230 nm to 360 nm (2.4.7), a 0.04
per cent w/v solution in a mixture of 1 volume of 0.1 M
hydrochloric acid and 9 volumes of 2-propanol shows
absorption maxima at about 265 nm, 271 nm and 280 nm; the
ratio of the absorbance at the maximum at about 271 nm to that
at the maximum at about 280 nm is 1.55 to 1.70.

C. In the test for Related substances examine the
chromatograms obtained in ultraviolet light at 254 nm before
spraying. The principal spot in the chromatogram obtained
with test solution (b) corresponds to that in the chromatogram
obtained with reference solution (b).

D. Gives reactionA ofnitrates (2.3.1).

Tests

Appearance of solution. A 1.0 per cent w/v solution in
methanol is clear (2.4.1), and not more intensely coloured
than reference solution YS7 (2.4.1).

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

ECONAZOLE CREAM

Mobile phase. A mixture of 60 volumes of dioxan, 40 volumes
of toluene and 1 volume of strong ammonia solution.

Solvent mixture. A mixture of 9 volumes of methanol and
1 volume of strong ammonia solution.

Test solution (a). Dissolve 0.5 g of the substance under
examination in 10 rnl of the solvent mixture.

Test solution (b). Dilute 5 rnl of test solution (a) to 50 rnl with
the solvent mixture.

Reference solution (a). Dilute 5 rnl of test solution (b) to
200 rnl with the solvent mixture.

Reference solution (b). A 0.5 per cent w/v solution of
econazole nitrate RS in the solvent mixture.

Apply to the plate 10 f.ll of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate in a current of air for
15 minutes and examine in ultraviolet light at 254 nm. Any
secondary spot in the chromatogram obtained. with test
solution (a) is not more intense than the spot in the
chromatogram obtained with reference solution (a). Spray the
plate with modified potassium iodobismuthate solution and
examine in daylight. Any secondary spot in the chromatogram
obtained with test solution (a) is not more intense than the
spot in the chromatogram obtained with reference solution
(a). The test is not valid unless a spot is clearly visiblein the
chromatogram obtained with reference solution (a).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, deterrillned
on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Weigh accurately about 0.4 g and dissolve in 50 rnl of
anhydrous glacial aCetic acid. Titrate with 0.1 M perchloric
acid, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

1 rnl of 0.1 M perchloric acid is equivalent to 0.04447 g of
ClsH15ChNzO,HN03'

Storage. Store protected from light.

Econazole Cream
Econazole Nitrate Cream

Econazole Cream contains Econazole Nitrate in a suitable basis.

Econazole Cream contains not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of econazole
nitrate, ClsH15C13NzO,HN03'

Usual strength. 1 per cent w/w.

Identification

A. Mix a quantity of the cream containing 40 mg ofEconazole
Nitrate with 20 rnl of a mixture of 1 volume of 1 M sulphuric
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acid and 4 volumes ofmethanol and shake with two quantities,
each of50 mI, of carbon tetrachloride, discarding the organic
layers. Make the aqueous phase alkaline with 2 M ammonia
and extract with two quantities, each of40 mI, of chloroform.
Combine the chloroform extracts, shake with 5 g ofanhydrous
sodium sulphate, fIlter and dilute the fIltrate to 100 nil with
chloroform. Evaporate 50 mI to dryness and dissolve the
residue in 50 mI ofa mixture of 1 volume of0.1 M hydrochloric
acid and 9 volumes of 2-propanol.

When examined in the range 230 urn to 360 urn (2.4.7), the
resulting solution shows absorption maxima at about 265 urn,
271 urn and 280 urn. The ratio of the absorbance at about
271 urn to thauit about 280 urn is 1.55 to 1.70.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak due
to econazole in the chromatogram. obtained with the reference
solution (a).

Tests

Other tests. Complies with the tests stated under Creams.

inlet port and detector. 3000
,

flow rate. 30 m1 per minute of the carrier gas.

Calculate the content ofClsHlsC13NzO,HN03 in the cream

Storage. Store protected from light at a temperature not
exceeding 300

• If it is packed in aluminium tubes the inner
surfaces of the tubes should be coated with a suitable lacquer.

Econazole Pessaries
Econazole Nitrate Pessaries; Econazole Vaginal Tablets

Econazole Pessaries contain Econazole Nitrate in a suitable
base.

Econazole Pessaries.contain not .It::s~ .th~ll~().OPt::r c:t::ntan~

not more than 110.0 per cent of the stated amount ofeconazole
nitrate, ClsHlSC13NzO,HN03'

Usual strength. 150 mg.

Identification

B~Iiitlie test for RelatedsubStances, the principal sponn"the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution
(b).

Test solution. Mix a quantitY of the cream containing about 40

Assay. Determine by gas chromatography (2.4.13). A. Mix a quantity of the crushed pessaries containing 40 mg
ofEconazole Nitrate with 20 mI of a mixture of 1 volume of1 M
sulphuric acid and 4 volumes of methcmol and shake with

mg ofEconazole Nitrate with 20 mI of a mixture ofl volume of two quantities, each of 50 mI, of carbon tetrachloride,
O.~ M sUlphuri~ ~cid and 4 volumes of methanol and sh~e discarding the organic layers. Make the aqueous phase alkaline_
WIth twoquanti~es;,ceac~cofc50~;-of~carbowtetrachlorl~e;"CC"witl.i 2 MCiiiiiiioiiiilancfeitract willi twoqllantities, each of4D
Wash each orgamc layer ill turn WIth the same 10-mI quantity mI, of chloroform. Combine the chloroform extracts, shake
ofa mixture of 1 volume ofO.5Msulphuric acid and 4 volumes with 5 gUfanhydrous sodiutrlsulphate, fIlter ahd dilute the
of methanol. Combine the aqueous phase and the washings, fIltrate to 100 mI with chloroform. Evaporate 50 mI to dryness
make alkaline with 2 M ammonia and extract with two and dissolve the residue in 50 mI of a mixture of 1 volume of
quantities, each of 50 mI, of chloroform. To the combined 0.1 M hydrochloric acid and 9 volumes of 2-propanol.
extracts add 10.0 mI of a 0.3 per cent w/v solution of 1,2,3,4- .,
tetraphenylcyclopenta-1,3-diene (internal standard) in Whe~ examill~d ill the range 2~0 urn t~ 360 urn (2.4.7), the
chloroform arid 5g of anhydrous sodium sulphate, shake, resulting solunon showsabsoIJ?tion maxIma at about 265 urn;
fIlter, evaporate the fIltrate to a low volume and add sufficient 271 urn and 280 urn. The ran? of the absorbance at about
chloroform to produce 10.0 mi. 271 nm to that at about 280 urn IS 1.55 to 1.70.

-•.... -' -- ... ~._.... -"._ ...".~---"-,-- ~"~~-,.,_."--,,,------,,~-","," "

Reference solution (a). Shake 40 mg of econazole nitrate RS
with 10.0 mI of a 0.3 per cent w/v solution of the internal
standard in chloroform and 0.2 mI ofstrong ammonia solution,
add 1 g of anhydrous sodium sulphate, shake again and fIlter.

Reference solution (b). Prepare in the same manner as
reference solution (a) but omit the addition of the internal
standard solution.

"--_.,,

Chromatographic system
- a glass column 1.5 m x 2 mm, packed with acid-washed,

silanised diatomaceous support (80 to 100 mesh) coated
with 3 per cent w/w of phenyl methyl silicone fluid
(50 per cent phenyl) (such as OV-17),
temperature:
column. 2700

,

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), using aprecoated silica gel plate (such as Merck
silica gel 60 plates).

Mobile phase. A mixture of 70 volumes of chloroform, 20
volumes of methanol and 10 volumes of an 85 per cent w/v
solution offormic acid.

Test solution. Mix a quantity of the crushed pessaries
containing 40 mg ofEconazole Nitrate with 40 mI ofmethanol
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and heat under a reflux condenser for 15 minutes. Allow to
cool, fIlter, wash the fIlter paperwith methanol and evaporate
the fIltrate and washings to a volume of about 5 rnl. Filter
through a fIlter paper (such as Whatrnan No. 50 paper), wash
the paper with methanol, evaporate the fIltrate and washings
to dryness and dissolve the residue in 2 rnl of methanol.

Reference solution (a). DiJ,ute 0.5 rnl of the test solution to
100 rnl with methanol.

Reference solution (b). A 2.0 per cent w/v solution of
econazole nitrate RS in methanol.

Apply to the plate 20 III of each solution. After development,
dry the plate in air and expose to iodine vapour for 1hour. Any
secondary spot in the chromatogram obtained with the test
solution is not more intense than the spot in the chromatogram
obtained with reference solution (a). Ignore any spot with an
Rf value higher than 0.9. .

Other tests. Complies with the tests stated under Pessaries.

Assay. Dissolve 5 pessaries in 250.0 rnl of anhydrous glacial
acetic acid with the aid of gentle heat and allow to cool.
Titrate 100.0 rnl of the solution with 0.1 M perchloric acid,
determining the end-point potentiometrically (2.4.25). Canoy
out a blank titration.

1 rnl of 0.1 M perchloric acid is equivalent to·0.04447 g of
CISHISCl;N20,HN03'

Storage. Store protected from light.

Efavirenz

CI~C1F3N02 Mol. Wt. 315.7

Efavirenz is (4S)~6-ch1oro-4-( cyclopropylethynyl)-l,4
dihydro-4-(trifluoromethy1)-2B-3,1-benzoxazin-2-one.

Efavirenz contains not less than 98.0 per cent and not more
than 102.0 per cent of CI4H9CIF3N02, calculated on the dried
basis.

Category. Antiretroviral.

Dose. 600 mg daily in divided doses.

Description. A white or almost white powder.

EFAVIRENZ

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with efavirenz RS or
with the reference spectrum of efavirenz.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Specificoptical rotation (2.4.22). -90.00 to -100.00
, determined

in a 0.3 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under
examination in 10 rnl ofmethanol.

Reference solution. Dilute 1 rnl of the test solution to 10 rnl
with methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

base deactivated octadecylsilane bonded to porous
silica (5 f.lIl1),

- mobile phase: a fIltered and degassed mixture of 50
volumes of acetonitrile and 50 volumes of a 0.86 per
cent w/v solution of ammonium dihydrogen phosphate,
the pH ofwhich is adjusted to 3.0 ± 0.05 withphosphoric
acid,

- flow rate. 1.5 rnl per minute,
- spectrophotometer set at 254 om,
- injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless th!'l
column efficiency determined from the efavirenz peak is not
less than 6000 theoretical plates and the tailing factor is not
more than 2.0.

Inject the test solution. Determine the amount of related
substances by area normalisation method. The content of
any individual impurity is not more than 0.5 per cent and the
sum of all the impurities is not more than 1.0 per cent.

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0percent, determined
on 1.0 g by drying at 1050 in an oven for 3hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 0.12 g of the substance under
examination in 100 rnl ofmethanol.

.Reference solution. A 0.12 per cent w/v solution of efavirenz
RS in methanol.
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Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded'td porous silica (5 lim),
~ mobilepha.se: a. filtered and degassedririxture df50

volumes of acetonitrile and 50 volumes of a0.86 per
, cent w/v.solution of ammonium dihydrogen phosphate,

the pH ofwhich is adjusted to 3.0 ± 0.05 withphosphoric
acid,

- flow rate. 1.5 rnl per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 ~.

Inject the reference solution. The test is not valid unless the
column efficiency determined from the efavirenz peak is not
less than 6000 theoretical plates, the talling fictot is not fibre
than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent··

Inject alternately the test solution and the reference solution.

Calculate the content of C14H9CIF3NOz.

Storage. Store protected from light.

Efavirenz Capsules
Efavirenz Capsules contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of efavirenz,

.Ci4H9CIF3NOi:·'····· ··..···-'..·····,··c., .

Usual strengths. 50 mg; 100 mg; 200 mg.

Identification

A. When examined in the range 220 nmto 350 urn (2.4.7), a
0.001 per cent w/v solution in methanol shows an absorption
maximum as obtained with efavirenz RS of the same
concentration.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
cmomatograrrfobtairied with·the··refeiencesolution;·····

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Mix well the contents of 20 capsules and shake
a quantity of the mixed contents containing about 5 mg of
Rff;l,yjr:e.Il:l. WHl1sllfficient methanol to obtain.a. solution
containing 1 mg per rnl ofEfavirenz.

Reference solution. A 0.1 per cent w/v solution of efavirenz
RS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rrini, packed with

base deactivated octadecylsilane bonded to porous
silica (5 lim),

IP 2010

--.' .... mobile· phase: .a filtered and .degassed mixture.of 50
.. volumes ofacetonitrile and 50 volumes of a 0.86 per

cent w/v solution of ammonium dihydrogen phosphate,
the pH ofwhichis adjustedto 3.0 ± 0.05 with phosphoric
acid,

- flow rate. 1.5 rnl per minute,
- spectrophotometer set at 252 urn,

injection volume. 20 ~.

Inject the reference solution. The test is not valid unless the
column efficiency determined from the efavirenz peak is not
less than 6000 theoretical plates and the tailing factor is not
more than 2.0.

Inject the test solution. Determine the amount of related
substances by the area normalisation method. The content of
anyindividualimpririty is not more than 1.0 per cent and the
sum6f allimpriritiesis not mote than 2:0 per cent:

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 rnl of a 1percent w/v solution of sodium lauryl
sulphate,

Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter through
a membrane filter disc with an average pore diameter not greater
than 1.0 lim, rejecting the first few rnl of the filtrate and dilute
a. suitable volume. of the filtrate if neGessary,witbtbes.m:ne.
solvent. Measure the absorbance of the resulting solution at
the maximum at about 252 urn (2.4.7). Calculate the content of
efavirenz, Cl~9C1F3NOz in the medium from the absorbance
obtained from a solution of known concentration of efavirenz
RS in the same solvent.

D. Not less than 70 per cent of the stated amount of
C1AClF3NOz•

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Testsoiutfon.M1x. weiiihe'contents 6f20capsules and shake
a quantity of the mixed contents containing about 60 mg of
Efavirenz with sufficient methanol to obtain a solution
containing 6 mg ofEfavirenz per rnl. Disperse the mixture with
the aid ofultrasound for 20 minutes, filter through a membrane
filter disc with an average pore dianieter not greater than
1.0 lim, rejecting the first few rnl of the filtrate, and dilute
10.0 rnl of the filtrate to 50.0 rnl withmethanol.

Reference solution. A 0.12 per cent w/v solution of efavirenz
RS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

base deactivated octadecylsilyl silica gel (5 lim),
mobile phase: a filtered and degassed inixture' of
50 volumes of acetonitrile and 50 volumes ofaO.86per
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cent w/v solution of ammonium dihydrogenphosphate,
the pH ofwhich is adjusted to 3.0 ± O.OS-withphosphoric
acid,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 252 nm,
- injection volume. 20 ~.

Inject the reference solution, The test is not valid unless the
column efficiency determined from the efavirenz peak is not
less than 6000 theoretical plates, the tailing factor is not more
than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content ofCI4HgClF3N02.

Efavirenz Tablets
Efavirenz Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of efavirenz,
C1Jl9ClF3N02.

Usual strength. 600 mg.

Identification

A. When examined in the range 220 nm to 350 nm (2.4.7), a
0.001 per cent w/v solutio.n in methanol shows an absorption
maximum as obtained with efilvirenz l?S of the same
concentration.

B. In the Assay, the principal· peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution. '

Tests

Related substances. Determine by liquid chromatography
(2.4.14). '.

Test solution. Shake a quantity of the powdered tablets with a
suitable quantity of methanol to obtain a mixture containing
0.1 per cent w/v of Efavirenz and filter through a membrane
filter disc with an average pore diameter not exceeding 1.0 /lffi'
rejecting the fIrst few ml of the filtrate.

Reference solution. A 0.1 per cent w/vsolution ofefavirenz
RS in methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

base deactivated octadecylsilane bonded to porous
silica (5 pm),

- mobile phase: a filtered and degassed mixture of 50
volumes of acetonitrile and 50 volumes of a 0.86 per
cent w/v solution of ammonium dihydrogen phosphate,
the pH ofwhich is adjusted to 3.0 ±0.05 with phosphoric
acid,

EFAVIRENZ TABLETS

flow rate. 1.5 ml per minute,
- spectrophotometer set at 252 nm,
- injection volume. 20 ~.

Inject the reference solution. The test is not valid unless the
column efficiency determined from the efavirenz peak is not
less than 6000 theoretical plates and the tailing factor is not
more than 2.0.

Inject the test solution. Determine the amount of related
substances by the area normalisation method. The content of
any individual impurity is not more than 1.0 per cent and the
sum of all impurities is not more than 2.0 per cent.

Dissolution (2.5.2).

Apparatus No.1,
Medium. 1000ml of a 2 per cent w/v solution ofsodium lauryl
sulphate,
Speed and time. 50 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter through
a membrane illter disc with an average pore diameter not greater
than 1.0 Jlill, reject the fIrst few ml of the filtrate and dilute a
suitable volume of the filtrate if necessary, with the same
solvent. Measure the absorbance of the resulting solution at
the maximum at about 252 nm (2.4.7). Calculate the content of
efavirenz, Cl4HgClF3N02 in the medium from the absorbance
obtained from a solution ofki:lown concentrationof efavirenz
RS in the same solvent.

D. Not less than 70 per cep.t of the stated amount of
C1Jl9ClF3N02.

Other tests. Comply with thetests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powdered tablets containing about '100 mg
of Efavirenz and shake with sufficient methanol to obtain a
mixture containing 6 mg of Efavirenz per ml. Disperse the
m.i1I;ture with the aid ofultrasound for 20 minutes, filter through
a membrane filter disc with an average pore diameter notgreater
than 1.0 Jlill, rejecting the frrst few rnl ofthefiltrate, and dilute
10.0 rnl of the filtrate to 50.0 rnl with methanol.

Reference solution. A 0.12 per cent w/v solution of efavirenz
RS in methanol.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
base deactivated octadecylsilane bonded to porous
silica (5 Jlill),

- mobile phase: a filtered and degassed mixture of
50 volumes ofacetonitrile and 50 volumes ofa 0.86 per
cent w/v solution ofammonium dihydrogen phosphate,
the pH ofwhichis adjusted to 3.0 ± 0.05 withphosphoric
dcid,
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- flow rate. 1.5 ml per minute,
spectrophotometer set at 252 nm,

- injection volume. 20 J1l.
Inject the reference solution. The test is not valid unless the
column efficiency determined from the efavirenz peak is not
less than 6000 theoretical plates and the tailing factor is not
more than 2.0 and the relative standard deviation is not more
than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of CI4H9CIF3N02'

Emtricitabine

Reference solution. Dissolve 25 mg of racemic emtricitabine
RS in 25 ml of the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with a

chiral stationary phase (5 /illl) (such as Chirobiotic V),
- mobile phase: a mixture of 1000 volumes of methanol,

2 volumes of diethyl amine and 1volume of glacial
acetic acid,

- flow rate. 0.5 ml per minute,
- spectrophotometer set at 277 nm,
- injection volume. 10 J1l.

Inject the reference solution. The elution order is, the 5-fluoro
1-(2R,5S)-[2-(hydroxymethyl)-1,3-oxathiolan-5-yl]cytosine
isomer followed by the other isomer. The resolution between
the two isomers should not be less than 2.0.

Inject the test solution and measure the areas of the two
isomers.

Calculate the content of the 5-fluoro-1-(2R,5S)-[2
(hydroxymethyl)-1,3-oxathiolan-5-yl]cytosine isomer by area
normalization, not more than 1.0 per cent.

Related substances. Determine by liquid chromatography
(2.4.14).

Mol. Wt. 247.3CSHIOFN30 3S

Emtricitabine is 4-amino-5-fluoro-1-[(2R,5S)-2
(hydroxymethyl)-l ,3-oxathiolan-5-yl]-2-(1H)-pyrimidone.

Emtricitabine contain not less than 98.0 per cent and not more
than 102.0 per cent of CSH IOFN30 3S, calculated on the dried
basis.

Test solution. Dissolve about 25 mg of the substance under
.. examination in 25-ml ofthemobile phase;

Reference solution (a). A 0.1 per cent w/v solution of
emtricitabine RS in the mobile phase.

Reference solution (b). Dilute 1 ml ofreference solution (a) to
100 ml with the mobile phase.

Inject the test solution and the reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secoiloary peak is not more than 0.5 times the area of the peak
due to the reference solution (b) (0.5 per cent) and the sum of
areas of all the secondary peaks is not more than twice the
area of the peak due to the reference solution (b) (2.0 per cent).

Category. Antiretroviral.

Description. A white to off-white, crystalline powder.

Identification

Test solution. Dissolve about 25 mg of the substance under
examination in 50 ml of the mobile phase.

Specificoptical rotation (2.4.22). - 125.0°to - 150.00, determined
in a 0.5 per cent w/v solution in methanol.

Enantiomeric purity. Determine by liquid chromatography
(2.4.14).

Tests

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

pentaflurophenyl bonded to silica (5 /illl) (such as F-5
Supelco discovery)

....... A.D~t~~eby'h;fr;~dabsorptio~spectrophotom-etry-··. (2.4.6):"· . -.. mobilephase:amixture-of·99·volumesof·O;025M ...
ammonium acetate solution with the pH adjusted to 5.0Compare the spectrum with that obtained with emtricitabine
with glacial acetic acid, and 1 volume of methanol,RS or with the reference spectrum of emtricitabine.

- flow rate. 1.5 ml per minute,
B. In the Assay, the principal peak in the chromatogram - spectrophotometer set at 277 nm,
obtained with the test solution corresponds to the peak in the - injection volume. 20 J1l.
chromatogram obtained with the reference solution.

Inject reference solution (a). The test is not valid unless the
tailing factor is not more than 2.0, the column efficiency in not
I'esi-ilian-200(riIieo~reticarpfaies:~"·----.....-... ---- ----,----,.--~,,------ ,.".
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Heavy metals (2.3.13). 1 g complies with the limit test for heavy
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve about 25 mg of the substance under
examination in 25.0 ml ofthe mobile phase. Dilute 5.0 ml of the
solution to 50.0 ml with the mobile phase.

Reference solution. A 0.1 per cent w/v solution of
emtricitabine RS in the mobile phase. Dilute 5.0 ml of the
solution to 50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25. cm x 4.6 mm, packed with

pentaflurophenyl bondedto silica (5 flIIl) (such asF-5
Supelco discovery),

- mobile phase: a mixture of 95 volumes of 0.025 M
ammonium acetate solution adjusted the pH to 5.0 and
5 volumes of methanol,

- flow rate. 1mlper minute,
- spectrophotometer set at 277 nm,
- injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
tailing factoris not more than 2.0, the column efficiency in not
less than 2000 theoretical plates and the relative standard
deviation for replicate injections is not more than. 2.0 per
cent. .

Inject the test solution and the reference solution.

Calculate the content ofCgH IOFN30 3S.

Storage. Store protected from light and moisture.

Emtricitabine Capsules
Emtricitabine Capsules contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
emtricitabine, CgH IOFN30 3S.

Usnal strength. 200 mg.

Identification

A. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

B. Disperse the quantity ofcontents of the capsules containing
1 mg ofEmtricitabine in 100 ml with methanol and filter.

EMTRICITABINE CAPSULES

When examined in the range 200 nm to 400 nm (2.4.7), the
fIltrate shows absorption maxima at the same wavelengths as
0.001 per cent w/v solution of emtricitabine RS in methanol.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter promptly
through a membrane filter disc having an average pore diameter
not more than 0.5 f.I1l1, rejecting the fIrst 2 ml of the filtrate.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate.

Reference solution. Dissolve 27.5 mg of emtricitabine RS in
15 ml ofmethanol, dilute to 25 ml with the mobile phase. Dilute
2 ml of the solution to 10 ml with the dissolution medium.

Use the chromatographic system described under Assay.

Inject the test solution and the reference solution.

D. Notless than 75 per cent of the stated amount of
CgH lOFN30 3S.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Weigh a quantity of the contents of the ca.psules
containing 100 mg ofEmtricitabine, disperse in 100 ml of the
mobile phase and filter.

Reference solution (a). A 0.1 per cent w/v solution of
emtricitabine RS in the mobile phase.

Reference solution (b). Dilute 1 ml ofreference solution (a) to
100 ml with the mobile phase.

Chromatographic system
- a stainless steel cohimn 25 cm x 4.6 mm, packed with

pentaflurophenyl bonded to silica (5 flIIl) (such as F-5
Supelco discovery),

- mobile phase: a mixture of99 volumes ofabuffer solution
prepared by dissolving 1.9 g of ammonium acetate in
1000 ml ofwater and adjusting the pH to 5.0 with glacial
acetic acid, and 1 volume of methanol,
flow rate. 1.5 ml per minute,

- spectrophotometer set at 277 nm,
- injection volume. 10 Ill.

Inject reference solution (a). The test is not valid unless the
tailing factor is not more than 2.0 and the column efficiency in
not less than 2000 theoretical plates.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of imy
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secondary pealds' not more than the area 'of the peak due to
the reference solution (b) (1.0 per cent) and the sum of areas
of all the secondary peaks is notmore than 3 times the area of
the peak due to the reference solution (b) (3.0 per cent).

Other tests. Comply with the tests stated under Capsules.

Water (2.3.43). Not more than 5.0 per cent, determined on
0.5 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately a quantity of the mixed
contents of 20 capsules containing about 100 mg of
Emiricitabine, disperse in 100.0 rnl ofmethanol arid filter. Dilute
5.0 rnl of the solution to 50.0 rnl with the mobile phase.

Reference solution.~A 0.1 perceIitw/v solution ofemtricitabine
RS in methanol. Dilute 5.0 rnl of the solution to 50.0rnlwiththe
mobile phase.

Chromatographic system
- astainless steel column 25 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (5 fJlIl) (such as
Intersil ODS 3V),

- mobile phase: amixture of 80 volumes ofa buffer solution
prepared by dissolving 1.9 g of ammonium acetate in
1000 rnl ofwater and adjusting the pHto 3.8 with glacial
acetic acid, and 20 volumes of methanol,

- flow rate. 1 rnl per minute,
spectrophotometersefaf277ni.ii,

- injection volume. 20 IJI.

Inject the reference solution. The test is not valid uI1less the
tailing factor is not more than 2.0, the column efficiency in not
less than 2000 theoretical plates and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Injectthe. test sol1Jtion and the reference solution. .

Calculate the content of CSH IOFN30 3S in the capsules.

SJC)!~g~,~t2re-pr:()tes:te.dJ!:()!I!f!l:()i~,t~~:_..._.• _. __ ..~ ..._... _.....

~mulsifying Wax

Anionic Emulsifying Wax

Emulsifying Wax is a waxy solid containing 90 parts of
Cetostearyl Alcohol, lOpafiS ofSodiutr:ctauryl SUlphate or
sodium salts of similar sulphated higher primary aliphatic
alcohols, and 4 parts of Purified Wate~.

Category. Pharmaceutical aid (emulsifying agent).

Description. An almost white or pale yellow, waxy solid or
flakes; odour, faint and characteristic. It becomes soft on
wanning.

IP2010

Identification

The residue obtained in the test for Unsaponifiable Il1atter
melts at abOut 520 (2.4.21). ! .

Tests

Acidity. Weigh accurately about 20,0 g, add amixture of40 rnl
of ether and, 75 nJ.1 of ethanol (95 per cent), previously
neutralised to phenolphthalein solution, and warm gently
until solution is effected. Titrate with 0.1 M sodium hydroxide
using phenolphthalein solution as indicator until a pink colour
which persists for at least 15 seconds is obtained. Not more
than 1.0 rnl of 0.1 M sodium hydroxide is required.

Alkalinity. 25 rnl of a 20 per cent wIv dispersion in warm
ethanol (95 per cent), previously neutralised to
phenolphthalein solution and cooled, exhibits no colour on
the addition of0.5 rnl of phenolphthalein solution.

Saponification value (2.3.37). Not lnore than 2.0, determined
on20.0g.

Unsaponifiable matter (2.3.39). Not less than 86.0 per cent,
calculated on the arihydrous basis,determinedon5g and
omitting the titration of the residue.

Iodine value (2.3.28). Not more than 3.0, determined by the
ioilii1eiTIbnochforiae.riiefh6d.--.-.----~---··---···c..-.,......--...--. ----- ..••..

Alcohols; To 3.5g'of the residue obtained in the test for
Unsaponifiable matter add 12 g of stearic anhydride and
10 rnl of xylene, and heat gently under a reflux condenser for
30 minutes. Cool, add a mixtureof40 rnl ofpyridine and 4 rnl of
water, reflux for a further 30 minutes and titrate the hot solution
with 1 M sodiym.hydroxide usingphenolphthaJein solution
as indicator. Repeat the operation omitting the residue. The
difference between the titrations is not less than 12.8 rnl and
not more than 14.2 rnl.

Sodium alkyl sulphates. Not less than 8.7 per cent, calculated
as ClzHzs04SNa, on the arihydrous basis, determined by the
following method. Weigh accurately about 0.25 g, dissolve as
completely as possible in 15rnl of chloroform, add 30 rnlof
water, 10 rnl of1 M sulphuric acid and 1 rnl ofdimethyl yellow
oracet blue B solution and titrate with 0.004 M benzethonium
chloride, shaking vigorously and allowing the layers to
separate after each addition, tiritil the chlor()foriJilayer ac:qilil"es
a permanent clear green colour. '

l.rnl of 0.004 M benzethonium chloride is equivalent to
0.001154 g ofC1zH250 4SNa.

Water (2.3.43). Not more than 4;0 per cent, determined on
0.6g.
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Enalapril Maleate

Mol. Wt. 492.5

Enalapril Maleate is (2S)-1-[(2S)-2-[[(1S)-1-(ethoxycarbonyl)
3-phenylpropyl]amino]propanoyl]pyrrolidin-2-carboxylic
acid hydrogen maleate.

Enalapril Maleate contains not less than 98.0 per cent and not
more than 102.0 per cent ofC2oH28N205,C4~04'calculated on
the dried basis.

Category. Antihypertensive.

Dose. Initial, 2.5 to 5 mg daily; maintenance dose, 10 to 20 mg
daily; maximum 40 mg daily.

Description. An off-white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with enalapril
maleate RS or with the reference spectrum ofenalapril maleate.

B. Melts at about 144° (2.4.21).

Tests

Specific optical rotation (2.4.22). -41.0° to -43S, determined
in a 1.0 per cent w/v solution in methanol.

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.2 percent.

Loss on drying (2.4.19). Not more than 1.0percent, determined
on 1.0 g by drying in an oven at 60° at a pressure not exceeding
0.7 kPa for 2 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately about 30 mg of the substance
under examination and dissolve in 100.0 ml ofthe mobilephase.

Reference solution. A freshly prepared 0.03 per cent w/v
solution of enalapril maleate RS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with a '

rigid spherical styrene divinylbenzene copolymer (5 to
10 J.lII1),

- mobile phase: a mixture of4 volumes ofmixedphosphate
buffer pH 6.8 and 1 volume of acetonitrile,

ENALAPRIL MALEATE TABLETS

- column temperature 70°,
- flow rate. 1 ml per minute,

spectrophotometer set at 210 nm,
injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 300 theoretical plates and
the relative standard deviation for the area of the peak due to
enalapril maleate is not more'than 1.0 per cent.

Inject the test solution and reference solution.

Calculate the content ofC2oH28N205,C~04.

Storage. Store protected from light.

Enalapril Maleate Tablets
Enalapril Maleate Tablets contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
enalapril maleate, C2oH28N205,C~04.

Usual strengths. 2.5 mg; 5 mg; 10 mg; 20 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Uniformity ofcontent (For tablets containing 10 mg or less).
Comply with the test stated under Tablets.

Determine by liquid chromatography (2.4.14).

Test solution. Finely crush one tablet, transfer to a 50-ml
volumetric flask, add about 30 ml of mixed phosphate buffer
pH 2.0, disperse with the aid of ultrasound for 15 minutes,
shake for another 30 minutes, dilute to volume with the buffer
solution, mix and filter. Dilute a portion of the'filtrate with the
buffer solution to obtain a solution containing 0.01 per cent
w/v ofEnalapril Maleate.

Reference solution. A 0.01 per cent w/v solution of enalaprii
maleate RS in the same buffer solution.

Chromatographic system
a stainless steel column 20 cm x 4.6 mm, packed with
octylsilane bonded to porous silica (3 to 10 /ffil),

- mobile phase: a filtered and degassed mixture of
75 volumes ofphosphate bufferpH 2.0 and 25 volumes
of acetonitrile,
column. temperature 50°,
flow rate. 2 ml per minute,
spectrophotometer set at 215 nm,
injection volume. 50 Ill.
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Enoxaparin Sodium

Enoxaparin Sodium is the sodium salt ofa low-molecular-mass
heparin that is obtained by alkaline depolymerisation of the
benzyl ester derivative of heparin from porcine intestinal
mucosa. Heparin Sodium used for the manufacture of
Enoxaparin complexes with the tests lliider Hepa:rinSodium

IF. Enoxaparin consists ofa complex set of oligosaccharides
that have not yet been completely characterised. Based on
current knowledge, the majority ofthe components have a 4
enopyranose uronate structure at the non- reducing end of
their chain. 15 per cent to 25 per cent ofthe components have
aI, 6- anhydro structure at the reducing end of their chain.

The mass-average relative molecular mass ranges is not less
than 3800 and not more than 5000, with a characteristic value
ofabout 4500.

The degree of sulphation is about 2 per disaccharide unit.

The potency is not less than 90 ill imd not more than 125 illof
anti-factor Xa activity per milligram, calculated with reference
to the dried substance. The anti-factor IIa activity is not less
than 20.0 ill and not more than 35.0 illpermilligram, calculated
with reference to the dried substance. The ratio of anti~factor
Xa activity to anti-factor IIa activity is between 3.3 and 5.3.

The mass-average relative molecular mass ranges is not less
than 3800 and not more than 5000. The mass percentage of
chains lower than 2000 ranges is not less than 12.0 per cent
and not more than 20.0 per cent. The mass percentage of
chains is not less than 2000 and not more 8000 ranges is not
less than 68.0 per cent and not more than 82.0 percent;

Category. Anticogulant; antithrombotic.

R

n

non 1,6-anhydro

Structure at the' redud ng end'

1,6-anhydro

A. Determined by size-exclusion chromatography (2.4.16).

Test solution. Dissolve about 20 mg of the substance under
examination in 2 ml ofthe mobile phase.

Reference solution. A 1.0 per cent w/v solution of heparin
low-molecular-mass for calibration RS in the mobile phase.

Chromatographic system
a stainless steel column 30 cm x 7.5 rom, packed porous
silicabeads (5 /lm) with a fractionation range for proteins

'01D20---,--1-to-2-1-- .... __ ..... - -.. - ·-··-ofapproximately15000tol00000,---,--·---------------

~
- mobilephase.a2.84percentw/vsolutionof anhydrous

o . sodium sulphate, adjusted to pH 5.0 with 10 per cent
H sulphuric acid,

Na~02C - flowrate.O.5mlperminute,
oH. 0 HN 'so,N' -4i refractive index delecio"

injection volume. 25 /ll.

R1 Inject the reference solution. The test is not valid unless the
theoreHcalplates·are nofless tnanlOOOO.
For detection, use a differential refractive index (Rl) detector
connected in series to a ultraviolet spectrophotometer (UV)
set at 234 urn such that the UV monitor is connected to the
column outlet, and the Rl detector to the UV-momtor outlet.

The normalisation factor used to .calculate the relative
molecula.r mass from theRl/UV ratio is obtained as follows:

R1 = H or S03Na

-R

Inject alternately the test solution and the reference solution.

Calculate the content ofCzoHz8NzOs,C4H404 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity ofthe powder containing about 50 mg ofEnalapril
Maleate, add 150 ml ofphosphate bufferpH2.0, disperse with
the aid of ultrasound for 15 minutes, shake for another
30 mrnutes and dilute with the buffer to 250.0 ml, mix and filter.

Reference solution. A 0.02 per cent w/v solution ofenalapril
maleate RS in phosphate buffer pH 2.0.

Follow the chromatographic procedure described under
Uniformity ofcontent.

Calculate the content ofeioHisNzOs,C4!L04-in-the tablets... -
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calculate the total area under the UV234 (SUV234) and the RI
(SRI) curves by numerical integration over the range ofinterest
(i.e. excluding salt and solvent peaks at the end of the
chromatogram). Calculate the ratio r using the following
expression:

1:RI

1:UV234

Calculate the factorfusing the following expression:

Moo
r

Moo is assigned number-average relative molecular mass of
the Heparin low-molecular-mass for calibration RS found in
the leaflet supplied with the CRS.

Provided the UV234 and the RI responses are aligned,. the
relative molecular mass M at any point is calculated using the
following expression:

f~34
The resulting table of retention times and relative molecular
masses may be used to derive a calibration for the

, chromatographic system by fitting a suitable mathematical
relationship to the data. -A polynomial of the 3rd degree is
recommended. It m,ust be stressed that the extrapolation' of
this fitted calibration curve to higher molecular masses is
not valid.

Inject 25 f1l. of the test solution and record the chromatogram
for a period of time, ensuring complete elution ofsample and
solvent peaks.

The mass-average relative molecular mass is defined by the
following expression:

RIj is mass of substance eluting in the fraction i;

M j is relative molecular mass corresponding to fraction i.

B. The ratio ofanti-factor Xa activity to anti-factor ITa activity,
determined as described under Assay, is between 3.3 and 5.3.

Tests

Appearance ofsolution. A 10.0 per cent w/v solution in water
is clear (2.4.1) and not more interisely coloured than reference
solution BYS6 (2.4.1).

pH (2.4.24). 6.2 to 7.7, determined in a 10 per cent w/v solution
in carbon dioxide-free water.

ENOXAPARIN SODIUM

Light absorbance. A 0.05 per cent w/v solution in 0.01 M
hydrochloric acid, determined at 231 nm (2.4.7), shows specific
absorbance from 14.0 to 20.0.

Heavy metals (2.3.13). 0.5 g complies with the limit test for
heavy metals, Method B (30ppm).

Sodium. 11.3 per cent to 13.5 per cent, complies the test for
sodium, Method 1(2.3.1).

Nirogen (2.3.30). 1.8 to 2.5 per cent, calculated on dried basis.

Loss ondrying (2.4.19). Notmore than 10.0percent, determined
on 1.0 g by drying in an oven over phosphorous pentaoxide
at 60° at a pressure not exceeding 0.7 kPa for 3 hours.

Bacterial endotoxins (2.2.3). Not more than om Endotoxin
Unit per IU of anti-factor Xa activity of enoxaparin sodium."

Benzyl alcohol. Determine by liquid chromatography (2.4.14).

Internal standard solution. A 10.0 per cent w/v solution of
3,4-dimethylphenol in methanol.

Test solution. Dissolve about 0.5 g of substance under
examination in 5.0 ml of1M sodium hydroxide. Allow to stand
for 1 hour. Add 1.0 ml of glacial acetic acid and 1.0 ml of the
internal standard solution and dilute to 10.0ml with the water.

Reference solution. A 0.025 per cent w/v solution of benzyl
alcohol in water. Mix 0.5 ml ofthis solution with 1.0 ml ofthe
internal standard solution and dilute to 10.0 ml with the water.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octylsilane bonded to porous silica (5 !Jlll),
mobile phase. a mixture of 5 volumes of methanol, 15
volumes of acetonitrile and 80 volumes of water,
flow rate. 1ml per minute,
spectrophotometer set at 256 nm, '
injection volume. 20 f1l..

Inject the reference solution. In the chromatogram obtained
with the reference solution, calculate the ratio of the height of
the peak due to benzyl alcohol to the height of the peak due to
the internal standard. In the chromatogram obtained with the
test solution, calculate the ratio of the height of the peak due
to benzyl alcohol to the height of the peak due to the internal
standard.

Inject the reference solution and the test solution. In the
chromatogram obtained with the test solution, the area of the
peakdue to benzyl alcohol is not more than the area ofprincipal
peak in the chromatogram obtained with the reference solution
(0.1 percent).

Anti-factor IIo activity. Not less than 20.0 and not more than
35.0 anti-Factor ITaIU per mg.

Acetic acid solution, Polyethylene glycol 6000 buffer pH
7.4, BufferpH 7.4, BufferpH8.4, and Human antithrombin III
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solution. Proceed as directed under, Assay (anti·factorXa

activity), except that the concentration of the Human
antithrombin III solution is 0.5 Antithrombin III Unit
pennI.

Thrombin human solution. Reconstitute thrombin human in
water, and dilute in Polyethylene glycol 6000 buffer pH 7.4 to
obtain a solution having a concentration of 5 Thrombin Units
perml. .

Chromogenic substrate solution. Prepare a solution of a
suitable chromogenic substrate for an amidolytic test for
thrombin in water to obtain a concentration of about 3 mM.
Immediately before use, dilute with buffer pH 804 to 0.5 mM.

Reference solutions. Dilute Enoxaparin Sodium Solutionfor
Bioassays RS with buffer pH 7.4 to obtain fourdilutions having
concentrations in the range between 0;015 andO.075IDof
anti·factor ITa activity per ml.

Test solutions. Proceed as directed under Reference solutions
to obtain concentrations ofEnoxaparinSodium simil¥ to those
obtained for the Reference solutions.

Proceed as directed underAssay (anti-factor Xa activity), except
to use Thrombin human solution instead ofFactor Xa solution
and to use the Human antithrombin III solution as described
above.

.. J=f()r~ll~l1.st:lrit:ls,~ll1~lJllltet.lIt:l. ~~&1'e~~i()ll()ftl1.~a~~()r1:>~~e
against log concentrations of the test solutions and of the
reference solutions, and calculate the potency of the
enoxaparin sodium in IU ofanti·factor ITa activity per mg using
statistical methods for parallel-line assays. The four
independent dilution estimates are then combined to obtain
the final weighted mean. Then calculate the confidence liInits.
Express the anti-factor ITa activity of Enoxaparin Sodium per
mg, calculated on the dried basis.

Assay (anti·factor x" activity). Not less than 90 and not more
than 125 Anti~Factor Xa IU per mg.
. __. __ _-- ._ _.._ _-- _ ----"-"-.. '-- _.."'_._ - _.- _.. - _._-- .

Acetic acid solution. Transfer 42 ml of glacial acetic acid to
a 100-ml volumetric flask, dilute with water to volume, and
mix.

Polyethylene glycol 6000 buffer pH 7.4. Dissolve 6.08 g of
tris(hydroxymethyl)aminomethane and 8.77 g of sodium
chloride in 500 ml of water. Add 1.0 g ofpolyethylene glycol
6000, adjust with hydrochloric acid to a pH of 7A, and dilute
with water to 1000ml.

Buffer pH 7.4. Dissolve 6.08 g of tris(hydroxymethyl)
aminomethane and 8.77 g of sodium chloride in 500 ml of
water. Adjust with hydrochloric acid to a pH of7A, and dilute
to 1000 ml with water.

.Buffer pH 8.4. Dissolve 3.03 g of tris(hydroxymethyl)
aminomethane, 5.12 g ofsodium chloride and lAO g of edetate

IP2010

sodium in 250 ml ofwater. Adjustwith hydrochloric.acid to a
pH of 8.4, and dilute to 500 ml with water.

Human antithrombin III solution. Reconstitute a vial of
arItlthrombll1 IiI in water to obtain a solution contammg5
Antithrombin III Units per ml. Dilute this solution with
Polyethylene glycol 6000 buffer pH 704 to obtain a solution
having a concentration of 1.0 Antithrombin ill Unit per ml.

Factor Xa solution. Reconstitute an accurately weighed
quantity of bovine factor Xa in Polyethylene glycol 6000
buffer pH 7.4 to obtain a solution that gives an increase in
absorbance value at 405 nm ofnot more than 0.20 absorbance
units per minute when assayed as described below but using
as an appropriate volume (V, in IJI) of Buffer pH 704 instead of
V IJI of the enoxaparin solution.

Chromogenic substrate solution. Prepare asolutionofa
suitable chromogenic substrate for amidolytic test for factor
Xa in water to obtain a concentration of about 3 roM. Dilute
with buffer pH 804 to obtain a solution having a concentration
ofO.5mM.

Reference solutions. Dilute Enoxaparin Sodium Solution
for Bioassays RS with Buffer pH 7A to obtain four dilutions in
the concentration range between 0.025 and 0.2 USPAnti-Factor
XaIUperml.

Test solutions. Proceed as directed for reference solutions to
obtain.concentrations.ofEnoxaparinSodiumsimilar to those
obtained for the reference solutions.

Label 18suitable tubes:Bl and B2for blanks;Tl,T2; T3, and
T4 each in duplicate for the dilutions of the test solutions;
and S1, S2, S3, andS4 each in duplicate for the dilutions of the
reference solutions. [NOTE-Treat the tubes in the order B1,
Sl,S2,S3,S4,TI, TI, T3, T4, TI, TI, TI, T4,Sl,S2,S3,S4,B2.]
To each tube add the same volume, V, (20 to 50 IJI) of Human
antithrombin III solution and an equal volume, V, ofeither the
blank, buffer pH 7.4, or an appropriate dilution of the test

.. !l()lIlQ()l1s .aJ1d. referel1ce SOIIl!i()llS, ..... MiJ{! J?gt.Qg.l1()tll1l()'Y
bubbles to form. Incubate at 37° for 1.0 minute. Add to each
tube volume 2V (40 to100 IJI) ofFactorXa solution, and incubate
for 1.0 minute. Add 5V (l00 to 250 IJI) volume ofchromogenic
substrate solution. Stop the reaction after 4.0 minutes with 5V
(100 to 250 IJI) volume of acetic acid solution. Measure the
absorbance of each solution'at 405 nm against blank B1.

For each series, calculate the regression of the absorbance
against log concentrations of the test solutions and reference
solutions, and calculate the potency of the enoxaparin sodium
in IU of anti-factor Xa activityper rnL using statistical methods
for parallel-line assays. The four independent log relative
potency estimates are then combined to obtain the final
geometric mean. Its confidence limits are calculated. Express
the anti-factor Xa activity of Enoxaparin Sodium per mg,
calculated on the dried basis.
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Anti-factor x" to anti-factorn.. ratio. The ratio ofthe numerical
value of the anti-factor Xa activity in Anti-Factor Xa ill per mg
to the numerical value of the anti-factor IIa activity in Anti
Factor IIa ill per mg, as determined by the Assay (anti-factor
X. activity) and the Anti-factor II. activity; respectively, is not
less than 3.3 and not more than 5.3.

Storage. Store at a temperature not exceeding30°.

Labelling. The label states (a) the number of International
Units of anti-factor Xa activity per miligram; (b) the ml1:i:J.ber of
International Units of anti-factor IIa activity per miligram; (c)
the mass-average molecular mass and the percentage of
molecules within defined molecular mass ranges; (d) where
applicable, that the contents are the sodium salt.

Enoxaparin Injection
Enoxaparin Sodium Injection

Enoxaparin Injection is a sterile solution ofEnoxaparin Sodium
in Water for Injections.

The potency is not less than 90.0 per cent and not more than
110.0 per cent stated in terms of International Anti-factor Xa

Units (ill). It may contain, in multiple-dose containers, a
suitable antimicrobial preservative, such as benzyl alcohol.

Usual strengtbs, 20 mg (2000 Anti-factor Xa units); 40 mg
(4000Anti-factor Xa umts); 60 mg (6000Anti-factor Xa units);
80 mg (8000 Anti-factor Xa units).

Identification

A. Add 2 mI of water to the total content of a single-dose
container or to 0.4 mIfrom a multiple-dose container, and 1 mI
of 2 per cent wlv solution of protamine sulphate in a glass
test tube, and mix. A creamy white precipitate is formed.

B. Transfer the total content of a single-dose container, or
0.4 mI from a multiple-dose container, dilute to 100 mI with
0.01 M hydrochloric acid. A 0.05 per cent wlv of reference
solution shows absorption maxima at 231 DID (2.4.7).

C. Complies with the test for sodium (2.3.1).

Tests

pH (2.4.24). 5.5 to 7.5.

Benzyl alcohol (ifpresent). 1.35 per cent to 1.65 per cent.

Test solution. Dilute 5.0 mI of the Injection to.50 mI with the
mobile phase.

Reference solution. Dissolve about 75 mg of btmzyl alcohol
RS in 50 mI of the mobile phase.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packedwith
octylsilane bonded to porous silica (5 /lID),

ENOXAPARIN INJECTION

- mobile phase: a mixture of 80 volumes of. water, 15
volumes of acetonitrile and 5 volumes of methanol,

- flow rate. 1 mI per minute,
- spectrophotometer set at 256 DID,

- injection volume. 20 fll.
Inject the reference solution and the test solution.

Calculate the percentage of benzyl alcohol.

Free sulphate. Not more than 0.12 per cent.

Determine by liquid chromatography (2.4.14).

Test solution. Transfer about 200 mg of a 100 mg per mI
Injection, accurately weighed, to a suitable previously tared
sulfate-free vial. Add mobile phase to obtain a total· mass of
about 20 g.

Sulphate stock solution. A 0.1 per cent wIv solution ofsodium
sulphate in the mobile phase. Dilute 5 mI ofthis solution to 25
mI with the mobile phase.

Reference solution. Prepare solutions ofO.lllg per mI, 0.5 Ilg
per mI, 11lg per mI, 21lg per mI, 41lg per mI, and 5 Ilg per mI by
appropriate dilution of the sulphate stock solution in the
mobile phase.

System suitability solution. Prepare a solution containing
3 Ilgper mI of sulphate anion and 5 Ilg per mI ofoxalate anion.

Chromatographic system
- a stainlesssteel column 25 cm x 4 mm, packed with anion

exchange resin, consisting ofethylvinylbenzene cross
linked with 55 per cent diviriylbenzenewith latex coating
of microbeads bonded with alkanol quaternary
aInmonium ions (6 per cent),
mobile phase: a 3.0 mM sodium carbonate solution,

- flow rate. 2.0 m1 per minute,
- spectrophotometer set at 256 DID,

- injection volume. 25 fll'
.Inject system suitability solution. The test is not valid unless
the resolution between the peak due to sulphate and oxalate
is not less than 1.

Inject the test solution and .the reference solution.

Other tests. Complies with the tests stated under Parenteral
Peparations (Injections). .

Baterial Endotoxin test (2.2.3). Notmory than 0.01 Endotoxin
Unit per unit of anti-factor Xa activity in Anti-factorXaill.

Sterlity (2.2.11). Complies with the test for sterility.

Anti-factor ITa activity. Not less than 20.0 and notmore than
35.0 anti-Factor IIaill per mg.

Acetic acid solution, Polyethylene glycol 6000 buffdpH
7.4, BufferpH 7.4, BufferpH8.4, and Human antithrombin III
solution. Proceed as directed under Assay (anti-factor Xa

activity), except that the concentration of the Human
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Human antithrombin III solution. Reconstitute a vial of
antithrombin ill in water to obtain a solution containing 5
Antithrombin ill Units per ml. Dilute this solution with
Polyethylene glycol 6000 buffer pH 7.4 to obtain a solution
having a concentration of 1.0 Antithrombin ill Unit per ml.

Factor Xa solution. Reconstitute an accurately weighed
quantity of bovine factor X a in Polyethylene glycol 6000
buffer pH 7.4 to obtain a solution that gives an increase in
absorbance value at 40Snm ofnot more than 0.20 absorbance
units per minute when assayed as described below but using
as an appropriate volume (V, in IJI) of Buffer pH 7.4 instead of
V IJI of the enoxaparin solution.

Chromogenic substrate solution. Prepare a solution of a
suitable chromogenic substrate for arnidolytic test for factor
Xa in water to obtain a concentration of about 3 mM. Dilute
with buffer pH 8.4 to obtain a solution having a concentration
ofO.SmM.

Reference solutions. Dilute Enoxaparin Sodium Solution
for Btoassays RS with Buffer pH 7.4 to obtain four dilutions in
the concentration range between 0.02S and 0.2 USPAnti-Factor
x,. IV per ml.

Test solutions. Proceed as directed for reference solutions to
obtain concentrations of Enoxaparin Sodium similar to those
obtained for the reference solutions.

Buffer pH 8.4. Dissolve 3.03 g of tris(hydroxymethyl)
aminomethane, S.12 g ofsodium chloride and 1.40 g ofedetate
sodium in 2S0 ml ofwater. Adjust with hydrochloric acid to a
pH of8.4, and dilute to SOO ml with water.

Buffer pH 7.4. Dissolve 6.08 g of tris(hydroxymethyl)
aminomethi:me and 8.77 g of sodium chloride in SOO ml of
water.Adjust with hydrochloric acid to a pH of 7.4, and dilute
to 1000 ml with water.

Assay (anti-factorx" activity). Not less than 9000 (equivalent
to 90 mg) and not more than 11000 (equivalent to 110 mg) anti
factor Xu units per ml.

antithrombin III solution is. O.S Antithrombin III Unit
perml.

Thrombin human solution. Reconstitute thrombin human in
water, and dilute in Polyethylene glycol 6000 buffer pH 7.4 to
obtain a solution having a concentration of S Thrombin Units
perml.

Chromogenic substrate solution. Prepare a solution of a
suitable chromogenic substrate for an amidolytic test for
thrombin in water to obtain a concentration of about 3 mM.
Immediately before use, dilute with buffer pH 8.4 to O.S mM.

Reference solutions. Dilute Enoxaparin Sodium Solution for
Bioassays RS with buffer pH 7.4 to obtain four dilutions having
concentrations in the range between O.OlS and 0.07S IV of
anti-factor ITa activity per ml.

Tes!solutions: Pt6ceedas directed tinder Referel1c·e solutions
to obtain concentrations ofEnoxaparin Sodium similar to those
obtained for the Reference solutions.

Proceed as directed underAssay (anti-factor Xu activity), except
to use Thrombin human solution instead ofFactor Xa solution
and to use the Human antithrombin III solution as described
above.

For each series, calculate the regression of the absorbance
against log concentrations of the test solutions and of the
reference solutions, and calculate the potency .of the

........ enoxaparin sodium in ill ofanti-factorU,,'activitypermlusing ···babeH8·suitabletubes:Blandn2forblanks;-'Fl;'f~2;~1'3rand·····

statistical methods for parallel-line assays. The four '1'4 each in duplicate for the dilutions of the test solutions;
independent dilution estimates. are then combined to obtain and S1, S2, S3, and S4 each in duplicate for the dilutions of the
the fmal weighted mean. Then calculate the confidence limits. reference solutions. [NOTE-Treat the tubes in the order B1,
Express the anti-factor ITa activity of Enoxaparin Sodium per Sl, S2, S3, S4, Tl, TI, '1'3, '1'4, '1'1, TI, '1'3, '1'4, Sl, S2, S3, S4,B2.]
rnl. To each tube add the same volume, V, (20 to SO IJI) ofHuman

antithrombin III solution and an equal volume, V, ofeither the
blank, buffer pH 7.4, or an appropriate dilution of the test
solutions and reference solutions. Mix, but do not allow
bubbles to form. Incubate at 37° for 1.0 minute. Add to each

Acetic acid solutio~. Transfe~42~ of glacial acetic acid to tube volume 2V(40 to100 IJI) ofFactorXu solution, and incubate
a~100-ml-volumetricflask,.dilute-wlth·water·to-volume,and--for r:0-mmute:·Ada-SV(lOOlo2S0IilfvolmneofChromogenic

nnx.. substrate solution. Stop the reaction after 4.0 minutes with SV
Polyethylene glycol 6000 buffer pH 7.4. Dissolve 6.08 g of (100 to 2S0 IJI) volume of acetic acid solution. Measure the .
tris(hydroxymethyl)aminomethane and 8.77 g of sodium absorbance of each solution at 40S nm against blank Bl.

chloride in SOO ml of water. Add 1.0 g ofpolyethylene glycol For each series, calculate the regression of the absorbance
6000, adjust with hydrochloric acid to a pH of 7.4, and dilute against log concentrations of the test solutions and reference
with water to 1000 ml. solutions, and calculate the potency of the enoxaparin sodium

inIU of anti-factor Xu activity permL using stlltisticll1ll1etl1Qcls
for parallel-line assays. The four independent log relative
potency estimates are then combined to obtain the final
geometric mean. Its confidence limits are calculated. Express
the anti-factor Xa activity ofEnoxaparin Sodium per ml.

Anti-factor x,. to anti-factor lI" ratio. Theratio ofthe numerical
value of the anti-factor Xa activity inAnti-FactorXa IV per mg
to the numerical value of the anti-factor ITa activity in Anti-
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Factor IIa ill per mg, as determined by the Assay (anti-factor
Xnactivity) and the Anti-factor IIn activity, respectively, is not
less than 3.3 and not more than 5.3.

Labelling. It indicates the amount (mg) ofEnoxaparin Sodium
in the total volume of contents. The label states also that the
Enoxaparin Sodium starting material is porcine derived.

Ephedrine Hydrochloride

.o\oH~
I ":: 'CHa ,HCI
~ CHa

CIOH15NO,HCI Mol. Wt. 201.7

Ephedrine Hydrochloride is (lR,2S)-2-methylamino-l
phenylpropan-l-01 hydrochloride.

Ephedrine Hydrochloride contains not less than 99.0 per cent
and not more than 101.0 per cent ofCIOH15NO,HCI calculated
on the dried basis.

Category. Sympathomimetic; bronchodilator.

. Dose. 15 to 60 mg.

Description. Colourless crystals ora white, crystalline powder;
odourless. It is affected by light.

Identification

TestA may be omitted iftests B, Cand D are carried out. Tests
Band C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ephedrine
hydrochloride RSor with the reference spectrum ofephedrine
hydrochloride.

B. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (b).

C. Dissolve 10 mg in 1 ml of water and add 0.1 ml of cupric
sulphate solution and 1 ml of sodium hydroxide solution; a
violet colour is produced. Add 2 ml of ether and shake; the
ether layer is purple and the aqueous layer is blue.

D. A 5 per cent w/v solution gives reaction A of chlorides
(2.3.1).

Tests

Appearance ofsolution. A 10.0percent w/v solution (Solution
A) is clear (2.4.1), and colourless (2.4.1).

Acidity or alkalinity. To 10 ml of Solution A add 0.1 m1 of
methyl red solution and 0.2 ml of 0.01 M sodium hydroxide;

EPHEDRINE ORAL SOLUTION

the solution is yellow. Add 0.4 ml of 0.01 M hydrochloric
acid; the solution is red.

Specific optical rotation (2.4.22). -33.5° to -35.5°, determined
in a 5.0 per cent w/v solution.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of 2-propanol,
15 volumes of strong ammonia solution and 5 volumes of
chloroform.

Test solution (a). Dissolve 0.2 gof the substance under
examination in 10 m1 of methanol.

Test solution (b). Dilute 5 ml of test solution (a) to 50 ml with
methanol.

Reference solution (a). Dilute 5 ml of test solution (b) to
100 ml with methanol.

Reference solution (b). A 0.2 per cent w/v solution of
ephedrine hydrochloride RS in methanol.

Apply to the plate 10 III of each solution. After development,
dry the plate in air, spray with ninhydrin solution and heat at
110° for 5 minutes. Any secondary spot in the chromatogram
obtained with test solution (a) is not more intense than the
spot in the chromatogram obtained with reference soluti<)ll
(a). Ignore any spot of lighter colour than the background.

Sulphates (2.3.17). 15 ml ofsolutionAcomplies with the limit
test for sulphates (100 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Notmore than 0.5 percent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.17 g, dissolve in 10 ml of
mercuric acetate solution, warming gently, add 50 ml of
acetone and mix. Titrate with 0.1 M perchloric acid, using
1 mlof a saturated solution of methyl orange in acetone as
indicator, until a red colour is obtained. Carry out a blank
titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02017 g of
CIOH15NO,HCl.

Storage. Store protected from light.

Ephedrine Oral Solution
Ephedrine Hydrochloride Oral Solution; Ephedrine
Hydrochloride Elixir; Ephedrine Elixir

Ephedrine Oral Solution is a solution containing 0.3 per cent
w/v ofEphedrine Hydrochloride in a suitable flavoured vehicle
containing a sufficient volume of Ethanol (95 per cent) or of
an appropriate dilute ethanol to give a final concentration of
not more than 3 per cent v/v of ethanol.
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Ephedrine Tablets
Ephedrine HydrocWoride Tablets

Ephedrine Tablets contam. not less than 92.5 per centand not
more than 107.5 per cent of the stated amount of ephedrine
hydrochloride, CIOH1SNO,HCl.

Usual strengths. 15 mg; 30 mg; 60 mg.

Identification

A Shake a quantity of the powdered tabletscontairiirigabout
0.1 g of Ephedrine Hydrochloride with 20 ml of 0.1 M
hydrochloric acid, filter, wash the filtrate with twoquantities,
each of20 ml, ofchloroform anddiscard the chloroform. Make

Ephedrine Oral Solution contains not less than 0.27 per cent
and not more than 0.33 per cent w/v of ephedrine
hydrochloride, CIOH1SNO,HCl.

Identification

A To 30 ml add 2 ml of 2 M hydrochloric acid, extract with
two quantities, each of 20 ml, of ether and discard the ether.
Add sufficient dilute ammonia solution to the aqueous phase
to make it alkaline, extract with two quantities, each of 30 ml, of
ether, wash the combined ether extracts with three quantities,
each of 15 ml, of water, dry over anhydrous sodium sulphate,
filter and evaporate the filtrate to dryness. The residue complies
with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ephedril'le
hydrochloride RS treated in the same manner or with the
reference spectrum of ephedrine.

B. In the test for Related substances, the principal spot in the'
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (b).

of water,dry with anhydrous sodium sulphate,filterand
evaporate the filtrate to dryness. Dissolve the oily residue in
sufficient methanol to produce 5 ml.

Test solution (b). Dilute 1 tnl of test solution (a) to 10 ml with
methanol.

Reference solution (a). Dilute 1 ml of test solution (a) to
200 ml with methanol.

Reference solution (b). A 0.3 per cent w/v solution of
ephedrine hydrochloride RS in methanol.

Apply to the plate 10 r-ti of each solution. After development,
dry the plate in air, spray with ninhydrin solution and heat at
110° for 5 minutes. Any secondary spot in the chromatogram
obtained with test solution (a) is not more intense than the
spot in the chromatogram obtained with reference solution
(a). Ignore any spot of lighter colour than the background.

Other tests. Complies with the tests stated under Oral Liquids:

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute an accurately weighed quantity of the
oral solution containing about 60 mg of Ephedrine
Hydrochloride to 50 mlwith methanol.

Tests Reference solution. A 0.12 per cent w/v solution of ephedrine
hydrochloride RS in methanol.

Ethanol content Not more than 3 per cent v/v, determined by
gas chromatography (2.4.13). Chromatographic system

- a stainless steel column 20 em x 4.6 mm, packed with
.... Test.solution.. Use.the ..preparationcunder.examination." •.••,.•~ ·-••.•~•• octadecylsilanebonded,to.porous.siliGa.(.5,1ffi1),~ .......

Reference solution (a). Add sufficient of I-propanol (internal - mobile phase: 0.005 M dioctyl sodium sulphosuccinate
standard) to the test solution to produc~ a solution containing in a mixture of 65 volumes of methanol,35. YQ1!J,1Jl~13 ()f
5.0 percent v/v of I-projJanol. water and 1 volume of glacial acetic acid,

- flow rate. 1.5 ml per minute,Reference solution (b). A 5.0 per cent v/v solution of the
internal standard in water. - spectrophotometer set at 263 nm,

- injection volume. 20 r-ti.
Chromatographic system

a column 1.5 m x 4 mm, packed with porous polymer Determine the weight per ml of the oral solution (2.4.29), and
beads (100 to 200 mesh) (such as Porapak Q and calculate the contentofCIOH1sNO,HCl,weightin volume.

Chromosorb 101), Storage. Store protected from light.
- temperature:

colurnn.150°,
inlet port and detector. 170°,

- flow rate. 30 ml per minute of the carrier gas.

Calculate the percentage content of ethanol from the areas of
the peaks due to ethanol in the chromatograms obtained with
reference solutions (a) and (b).

Rela,ted sllbstances. Detennine by thin~layerchromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of 2-propanol,
15 volumes of strong ammonia solution and 5 volumes of
chloroform.

Test solution (a). Add sufficient 5 M ammonia to 50 ml of the
oral solution to make it alkaline,extract with two quantities;
each of 100 ml, of ether, washthe combined extractswith10ml
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the aqueous layer alkaline with 5 M ammonia and extract with
two quantities, each of 30 mI, of a mixture of 3 volumes of
chloroform and 1 volumeof ethanol (95 per cent). Dry the
combined extracts over anhydrous sodium sulphate, filter and
evaporate to a low volume at a pressure of 2 kPa. Prepare a
disc using 0.3 g ofpotassium bromide JR, apply dropwise to
the disc 0.1 mI ofthe chloroform solution, allowing the solvent
to evaporate between applications, and dry the disc at 500 for
2 minutes. The disc so obtained complies with the following
test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ephedrine
hydrochloride RS treated in the same manner or with the
reference spectrum of ephedrine.

B. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (b).

C. Triturate a quantity of the powdered tablets containing
about 0.4 g of Ephedrine Hydrochloride with 10 ml of
chloroform and discard the chloroform. Repeat trituration with
a further 10 mI ofchloroform and again discard the chloroform.
Shake the residue with 30 mI ofwarm ethanol (95per cent) for
20 minutes, filter,evaporate the filtrate to dryness on a water
bath and dry the residue at SOD (residue R). Dissolve 10 mg of
residue R in 1 mI of water and add 0.1 mI of cupric sulphate
solution followed by 1 mI of sodium hydroxide solution; a
violet colour is produced. Add 1 mI of ether and shake; the
ether layer is purple and the aqueous layer is blue.

D. A 5 per cent w/v solution of residue R gives reaction A of
chlorides (2.3.1).

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of SO volumes of 2-propanol,15
volumes. of strong ammonia solution and 5 volumes of
chloroform.

Test solution (a). Extract a quantity of the powdered tablets
containing 0.1 g of Ephedrine Hydrochloride with 5 mI of
methanol and filter. .

Test solution (b). Dilute 1 mI oftest solution (a) to 10 mI with
methanol.

Reference solution (a). Dilute 1 mI oUest solution (a) to
200 mI with methanol.

Reference solution (b). A 0.2 per cent w/v solution of
ephedrine hydrochloride RS in methanol.

Apply to the plate 10 III of each solution. After development,
dry the plate in air, spray with ninhydrin solution and heat at
1100 for 5 minutes. Any secondary spot in the chromatogram

ERGOMETRINE MALEATE

obtained with test solution (a) is not more intense than the
spot in the chromatogram obtained with· reference solution
(a). Ignore any spot of lighter colour than the background.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 50 mg ofEphedrine
Hydrochloride, shake with 30 mI methanol for 10 minutes,
add sufficient water to produce 50.0 mI, filter through glass
fibre (Whatman GF/C is suitable) and use the filtrate.

Reference solution. A 0.1 per cent w/vsolution of ephedrine
hydrochloride RS in methanol.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mID, packed with

octadecylsilanebonded to porous silica (5 J.lID),
mobile phase: a 0.005 M solution of dioctyl sodium
sulphosuccinate in a mixture of65 volumes of methanol,
35 volumes of water and 1 volume of glacial acetic
acid,
flow rate. 1.5 mI per minute,
spectrophotometer set at 263nm,
injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 percent.

Inject the test solution and the reference solution.

Calculate the contentof C IOHI5NO,HCI in the tablets.

Storage. Store protected from light.

Ergometrine Maleate
Ergonovine Maleate

H

N~OH
I

CHs

CI9H23N30z,CJf404 Mol.Wt.441.5

Ergometrine Maleate is 9,10-didehydro-N-[(S)-2-hydroxy-l
methylethyl]-6-methylergoline-Sp-carboxamide hydrogen
maleate.
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Ergometrine Injection
Ergometrine Maleate Injection; Ergonovine Injection,
Ergonovine Maleate Injection

Ergometrine Injection is a sterile solution .of-Ergometrine
Maleate in Water for Injections containing suitable stabilising
agents.

Ergometrine Injection contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
ergometrine maleate, CI9H23N302,C~04'

Usual strength. 500 Ilg perml.

Ergometrine Maleate contains not less than 98.0 per centand
not more than 101.0per cent ofCI9H23N302,C~04'calculated
on the dried basis.

Category. Uterine stimulant.

Dose. Orally, 250 Ilg to 1 mg by intramuscular injection, 200 to
500 Ilg; by intravenous injection, 100 to 500 Ilg.

Description. A white or faintly yellow, crystalline powder;
odourless. It is affected by light.

Identification

Mobile phase. A mixture of 75 volumes of chloroform,
25 volumes of methanol and 3 volumes of water.

Prepare the following solutions freshly.

Solvent mixture. A mixture of 1 volume of strong ammonia
solution and 9 volumes of ethanol (80 per cent).

Test solution (a). Dissolve 0.1 g of the substance under
examination in 10ml with solvent mixture.

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml with
the same solvent mixture.

Reference solution (a). A 0.1 per cent w/v solution of
Test A may be omitted if tests B, C, D and E are carried out. ergometrine maleate RS in the same solvent mixture.

Tests B, D and E may be omitted if tests A and C are carried Reference solution (b). A 0.01 per cent w/v solution of

out. ergometrine maleate RS in the same solvent mixture.

A. Determine byinfrared absorptionspectrophotometry(2.4.6). Reference solution (c)." A 0.005 percentw/v solution of
Compare the spectrum with that obtained with ergometrine ergometrine maleate RS in the same solvent mixture.
maleate RS or with the reference spectrum of ergometrine
maleate. Apply to the plate 5 ,.u of each solution. Allow the mobile

phase to rise 14 cm. Dry the plate in a current of cold air and
n. Dissolve30 mgin sufficient 0.01 M hydrochloric acid to spray with 4-dimethylaminobenzaldehyde reagent. Dry in a
produce 100 ml and dilute 10 ml of the solution to 100 ml with current of warm air for about 2 minutes. Any secondary spot
the same solvent. When examined in the range 230 nm to in the chromatogram obtained with the test solution (a) is not
360 nm (2.4.7), the resulting solution shows an absorption more intense. than the spot in. the chromatogram obtained
maximum at about 311 nm and a minimum at 265 nm to 272 nm; with reference solution (b) and not more than one such spot is
absorbance at about 311 nm, 0.52 to 0.58. more intense than the spot in the chromatogram obtained

with reference solution (c)..... ····G.-In..the..tesaor.Related_substances,.the.principal..spotin_the .~~~_~_~_~_~~~__~~~~__.~~_~_...._..._
chromatogram obtained with test solution (b) corresponds to Loss on drying (2.4.19). Not more than 2.0 per cent, determined
that in the C!¥om;:).t9gr~()1JtaiI1(ldWith J:flfeJ:el1.c(l~()ll1tion-<li)~ on 0.2 g by drying in an oven at 80° at a pressure not exceeding

2.7 kPa for 2 hours.
D. Dissolve 0.1 g, without heating and protected from light, in
sufficient carbon dioxide-free water to produce 10 ml (solution Assay. Weigh accurately about 0.15 g and dissolve in 40 ml of
A). To 0.1 ml of solution A add 1 ml of glacial acetic acid, anhydrous glacial acetic acid. Titrate with 0.05 M perchloric
1 drop offerric chloride solution and 1 ml ofphosphoric acid acid, determining the end-point potentiometrically (2.4.25).
and heat on a water-bath at 80°; a blue or violet colour is Carry out a blank titration.

produced after about 10 minutes. 1 ml of 0.05 M perchloric acid is equivalent to 0.02207 g of

E. To 1 ml of a 0.01 per cent w/v solution, add 2 ml of CI9H23N302,Cl~04.

·····---4;;;dimethylaminobenzaldehyde-reagent;a-deep···blue-colour- ·_·-Storage:-Storeprotected·from-lightin-a-refrigerator·(-2°-to-gO);
is produced after about 10 minutes.

Tests

Appearance of solution. Solution A is clear (2.4.1), and not
more intensely coloured than reference solution YS5 or BYS5
(2.4.1).

pl:I(~~4~241 ~~6 t() 4A, cl~t~l'lIli.t1edil1 s<:>.lllti()l1_A. __

Specific optical rotation (2.4.22). +50.0° to +56.0°, determined
in solution A.

Related substances. Carry out the following operations as
rapidly as possible, protected from light.

Determine by thin"layer chromatography (2.4.17), coating the
plate with silica gel G.
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Description. A clear, colourless or faintly yellow solution.

Identification

A. In the test for Related substances, the principal spot in
the chromatogram obtained with the test solution corresponds
to that in the chromatogram obtained with the reference
solution (a).

B. Exhibits a blue fluorescence.

C. To a volume containing 0.1 mg ofErgometrine Maleate, add
0.5 ml of water and 2 ml of 4-dimethylaminobenzaldehyde
reagent; a deep blue colour is produced after 10 minutes.

Tests

pH (2.4.24). 2.7 to 3.5.

Related substances. Carry out the following procedure in
subdued light and protect from light any solutions not used
immediately.

Determine by thin-layer chromatography (2.4.17), coating the
plate with silica gel G slurried with 0.1 M sodium hydroxide.

Mobile phase. A mixture of 90 volumes of chloroform and
10 volumes of methanol.

Test solution. Evaporate a volume of the injection containing
1 mg of Ergometrine Maleate to dryness at 20° at a pressure
not exceeding 2 kPa and dissolve the residue in 0.25 ml of
methanol.

Reference solution (a). A 0.4 per cent w/v solution of
ergometrine maleate RS in methanol.

Reference solution (b). Dilute 5 ml ofreference solution (a) to
50 ml with methanol.

Reference solution (c). Dilute 5 ml of reference solution (b) to
10 ml with methanol.

Reference solution (d). Dilute 5 ml ofreference solution (c) to
10 ml with methanol.

Apply to the plate 5 III of each solution. After development,
dry the plate in air and examine in ultraviolet light at 365 DID.

Assess the intensities of any secondary spots in the
chromatogram obtained with the test solution by reference to
the spots in the chromatograms obtained with reference
solutions (b), (c) and (d). The total of the intensities so
assessed does not exceed 10 per cent of the intensity of the
principal spot.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Carry out the following procedure protected from
light.

Dilute a suitable volume, accurately measured, of the injection
with sufficient water to produce a solution containing

ERGOMETRINE TABLETS

0.004 per cent w/v ofErgometrine Maleate. To 3.0 ml add 6.0 ml
of 4-dimethylaminobenzaldehyde reagent, mix, cool to room
temperature and allow to stand for 30 minutes (solution A). At
the same time prepare solution B in the same manner but using
3.0 ml of a 0.004 per cent w/v solution ofergometrine maleate
RS and beginning at the words "add 6.0 ml......". Measure the
absorbance of solution B at the maximum at about 545 DID

(2.4.7), using as the blank a solution prepared by mixing 6.0 ml
of4-dimethylaminobenzaldehyde solution and 3.0 ml ofwater.
Without delay replace solution B with solution A, using the
same cell, and measure the absorbance of solution A at the
same wavelength. Calculate tlJ.e content ofC19H23N302,C41::l404'

Storage. Store protected from light in single dose containers
in a refrigerator (2° to 8°).

Ergometrine Tablets
Ergometrine Maleate Tablets; Ergonovine Tablets;

Ergonovine Maleate Tablets

Ergometrine Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
ergometrine maleate, C19H23N302,C4I::l404.

Usual strengths. 250 flg; 500 flg.

Identification

A. In the test for Related substances, the principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference
solution (a).

B. Extract a quantity of the powdered tablets containing 2 mg
ofErgometrine Maleate with 20 ml ofwater, filter and wash the
residue with sufficient water to produce 20 ml. The solution
exhibits a blue fluorescence.

C. To 2 ml of the solution obtained in test B add 4 ml of
4-dimethylaminobenzaldehyde reagent; a deep blue colour
is produced after about 10 minutes.

Tests

Related substances. Carry out the following procedure in
subdued light and protect from light any solutions not used
immediately.

Determine by thin-layer chromatography (2.4.17), coating the
plate with silica gel G slurried with 0.1 M sodium hydroxide.

Mobile phase. A mixture of 90 volumes of chloroform and 10
volumes of methanol.

Test solution. Triturate a quantity of the powdered tablets
containing about 1mg ofErgometrine Maleate with 0.2 ml of a
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1 per centw/v solutionof domiphenbromide, add 2ml of
methanol, centrifuge and remove the supernatant. liquid.
Extract, the residue with two quantities, each of 1 ml; of
methanol, evaporate the combined extracts to dryness at 20°
at a pressure not exceeding 2 kPa and dissolve the residue in
0.25 ml of methanol, centrifuge if necessary.

Reference solution (a). A 0.4 per cent w/v solution of
ergometrine ~naleate RS in methanol.

Reference solution (b). Dilute 5 ml of reference solution (a) to
50 ml with methanol.

Reference solution (c). Dilute 5 ml of reference solution (b) to
10 ml with methanol.

Reference solution (d). Dilute 5 ml of reference solution (c) to
10 ml with methanol.

Apply to the plate 5 ~ of each solution. Mter development,
dry the plate in air and examine in ultraviolet light at 365 nm.
Assess the intensities of any secondary spots in the
chromatogram obtained with the test solution by reference to
the spots in the chromatograms obtained with reference
solutions (b), (c) and (d). The total of the intensities so
assessed does not exceed 10 per cent of the intensity of the
principal spot.

Uniformity of content. Comply with the test stated under
Tablets.

Protect tJle soiutio~s lro~ iighttJli'ougil0ut tlletest~"

To one tablet add 1O.Oml of a 1 per cent w/v solution of
tartaric acid, shake for 30 minutes, centrifuge and use the
supernatant liquid. Dilute a suitable volume, accurately
measured, with sufficient water to produce a solution
containing 0.004 per cent w/v of Ergometrine Maleate. To 3.0
ml add 6.0 ml of4-dimethylaminobenzaldehyde solution, mix,
cool to room temperature and allow to stand for 30 minutes
(solution A). At the same time prepare solution B in the same
manner but using 3.0 ml of a 0.004 per cent w/v solution of
ergometrine maleateRS and beginning'at.the words~'add6.0

ml...." Measure the absorbance of solution B at the maximum
at about 545 nm (2.4.7), using as the blank a solution prepared
by mixing 6.0 ml of 4-dimethylaminobenzaldehyde reagent
and 3.0 ml of water. Without delay replace solution B with
solution A, using the same cell, and measure the absorbance
of solution A at the same wavelength. Calculate the content of
C19Hz3N30z,C4Rt04in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 2 mg of Ergometrine
Maleate, shake with 50.0 ml of a 1 per cent w/v solution of
tartaric acid for 30 minutes, centrifuge and use the supernatant
liquid. carry out the procedure describedurider Uniformity of
content beginning at the words "To 3.0 ml add 6 ml.....".

IP 2010

Storage. Store protected from light.

Ergotamine Tartrate

OH,
, HOOC~COOH,

OH

(C33H3SNsOs)Z,C4~06 Mol. Wt.1313.4

Ergotamine Tartrate is (5'S)-l2'-hydroxy-2'-methyl-3',6',18
trioxo-5-benzylergotaman tartrate.

Ergotamine Tartrate contains not less than 98.0 per cent and
not more than 101.0 per cent of (C33H3SNsOsh,C4H606,
calculated on the dried basis.

Category. Sympatholytic; antirnigraine drug.

Dose. 1 mg to 2 mg ; by subcutaneous or intramuscular
injection, 250 flg to 500 flg.

Description. Colourless crystals, or a white or almost white,
crystalline powder; odourless; slightly hygroscopic. It may
contain two molecular equivalents of methanol of
crystallisation.

Identification

Test A may be omitted if tests E, C, D and E are carried out.
Tests E, C and D may be omitted if tests A and E are carried
out.

A.Determine by infrared absorption spectrophotometry (2.4.6).
Before triturating with potassium bromide IR during
preparation of the disc, triturate ftrst with,O.2 ml of methanol.
Compare the spectrum with that obtained with ergotamine
tartrate RS or with the reference spectrum of ergotamine
tartrate.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.005 per cent solution in 0.01 M hydrochloric acid shows an
absorption maximum at 311 nm to 321 nm and a minimum at
265 nm to 275 nm; absorbance at the maximum, 0.59 to 0.64,
calculated on the dried basis.

C. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with referenc'e solution (a)
when examined for not more than 1 minute in ultraviolet light
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at 365 nm or when examined in daylight after spraying with
ethanolic 4-dimethylaminobenzaldehyde solution.

D. Dissolve 1 mg in a mixture of5 ml ofglacial acetic acidand
5 ml of ethyl acetate. To 1 ml of the solution add 1 ml of
sulphuric acid, with continuous shaking and cooling; a blue
colour with a red tinge develops. Add 0.1 ml offerric chloride
test solution previously diluted with an equal volume ofwater;
the red tinge becomes less apparent and the blue colour more
pronounced.

E. Dissolve 1mg in 5 ml ofa 1 per cent w/v solution oftartaric
acid. To 1 ml of this solution add slowly 3 ml of
4-dimethylaminobenzaldehyde solution and mix; a deep blue
colour is produced.

Tests

Carry out thefollowing tests as rapidly as possible, protected
from light.

Appearance ofsolution. Mix 50 mg with 25 mg oftartaric acid
and dissolve in 20 ml ofwater. The solution is clear (2Aol),
and not more intensely coloured than reference solution YS6
(2.4.1).

. pH (2.4.24). 4.0 to 6.0, determined in a 0.25 per cent w/v
suspension.

Specific optical rotation (2.4.22). The specific optical rotation
of the ergotamine base, checked for purity by the method
given below, is -154 ° to -165°, determined by the following
method. Dissolve 0.4 g in 40 ml ofa 1 per centw/v solution of
tartaric acid, cautiously add 0.5 g ofsodium bicarbonate in
small portions and mix well. Wash 100 ml of chloroform by
shaking with 5 quantities, each of50 ml, ofwater and extract
the solution of the substance under examination with
4 quantities, each of 10 ml, of the washed chloroform. Filter
the combined chloroform extracts through a small filter
moistened with the washed chloroform, dilute to 50 ml with
the same solvent and measure the optical rotation.

To 25 ml ofthe chloroform solution add 50 ml ofanhydrous
glacial acetic acid. Titrate with 0.05 M perchloric acid;
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 ml of 0.05 M perchloric acid is equivalent to 0.02908 g of
ergotamine base, C33H3SNsOs.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

. Mobilephase. A mixture of70 volumes ofether, 15 volumes of
dimethylfotmamide, 10 volumes ofchloroform and 5 volumes
of ethanol.

Prepare the following solutions immediately before use in
the order stated.

ERGOTAMINE INJECTION

Solvent mixture. A mixture of 9 volumes of chloroform and
1 volume of methanol.

Test solution (a). Dissolve 0.1 g of the substance under
examination in 10 ml with solvent mixture.

Testsolution (b). Dilute 5 ml oftest solution (a) to 50 ml with
the same solvent mixture.

Reference solution (a). A 0.1 per cent w/v solution of
ergotamine tartrate RS in the same solvent mixture.

Reference solution (b). A 0.015 per cent w/v solution of
ergotamine tartrate RS in the same solvent mixture.

Reference solution (c). A 0.005 per cent w/v solution of
ergotamine tartrate RS in the same solvent mixture.

Apply to the plate 5 III of each solution. Immediately after
application expose the plate to an atmosphere saturated with
ammonia vapour for exactly 20 secop.ds, dry the plate at the
line ofapplication in a current ofcold air and immediately start
developing the chromatogram, allowing the mobile phase to
rise 17 cm. Dry the plate in a current of dry air for 2 minutes
and examine in ultraviolet light at 365 nm for not more than
1 minute. Spray abundantly with ethanolic
4-dimethylaminobenzaldehyde solution and dry in a current
of warm air for about 2 minutes. Any secondary spot in the
chromatogram obtained with test solution (a) is not more
intense than the spot in. the chromatogram obtained with
reference solution (b) and not more than one such spot is
more intense than the spot in the chromatogram obtained
with reference solution (c).

Loss on drying (2.4.19). Notmore than 6.0 per cent, determined
on 0.1 g by drying over phosphorus pentoxide at a pressure
of 1.5 to 2.5 kPa for 6 hours.

Assay. Weigh accurately about 0.2 g and dissolve in 40 ml.of
anhydrous glacial acetic acid Titrate with 0.05 M perchloric
acid, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

1 ml of 0.05 Mperchloric acid is equivalent to 0.03284 g of
(C33H3SNsOS)2,CJ1606.

Storage. Store protected from light in sealed glass containers,
ina refrigerator (2° to 8°).

Ergotamine Injection
Ergotamine Tartrate Injection

ErgotamineInjection is a sterile solution ofErgotamineTartrate
in Water for Injection containing Ethanol (95 per cent), Glycerin
and sufficient Tartaric Acid to adjust the pH of the solution
to 3.3.

Ergotamine Injection contains a quantity of total alkaloids,
calculated as (C33H3SNsOS)2,C4H606, equivalent to not less than
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90.0 per cent and not more than 110.0 per cent of the stated
amount of ergotamine tartrate, of which 50 to 70 per cent is "
present as ergotamine tartrate.

1 mg of ergometrine maleate RS is equivalent to 1.488 mg of
(C33H3SNsOs)z,C~06'

Storage. Store protected from light in single dose glass
containers.

Ergotamine Tablets
Ergotamine Tartrate Tablets

Ergotamine Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
ergotamine tartrate, (C33H3SN;OS)2,C4H606'

Usual strength. 1 mg.

ergotamine and, of higher Ri value, ergotarninine; a spot
between the two principal spots and a· number of spots of
10\verRrvalues may also be seen. Compare the chromatogram
obtained with the. test solution with the chromatograms
obtained with the reference solution. The spot corresponding
to ergotarninine is not larger or more intensethan the spot
corresponding· to ergotamine obtained with 7 III of the
reference solution. The spot corresponding to ergotamine is
not smaller or less intense than the spot corresponding to
ergotamine obtained with 10 III of the reference solution and
is not larger or more intense than the spot corresponding to
ergotamine obtained with 14 III of the reference solution,
corresponding to not less than 50 per cent and not more than
70 per cent of ergotamine tartrate. Any other spots are not
larger or more intense than the spot corresponding to
ergotamine obtained with 2 III of the reference solution.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. To an accurately measured volume add sufficient of a
0.25 per cent wlv solution oftm1aric acid to producea solution
containing about 0.005 per cent wlv of Ergotamine Tartrate.
Mix 3.0 ml of this solution with 6.0 ml of
4-dimethylaminobenzaldehyde solution, cool to room
temperature and allow to stand for 30 minutes (solution A). At
the same time, mix 3.0 mI of a 0.003 per cent wlv solution of
ergometrine maleate RS in a 0.25 per cent wlv solution of

-tartaric ada· with~6:0iill of"'2f'.:(JimethYlamffiObetitalaen;yae~

solution, cool to room temperature and allow to stand for
30minutes (solution B); Prepare solution C by mixing 3;OmI of
a 0.25 per cent wlvsolution of tartaric acid with 6.0 mI of
4-dimethylaminobenzaldehyde solution. Measure the
absorbance of solution Bat 545 nm(2.4.7), using solution Cas
the blank. Without delay replace solution B with solution A,
usirig the same cell, and measure the absorbance of solution
A at the same wavelength. Calculate the content of total
alkaloids as (C33H3SNsOsh,C4H606 from the absorbances
obtained.

Usual strength. 500 Ilg per mi.

Description. A clear, colourless or almost colourless solution.

Identification

A. In the test for Ergot alkaloids and related substances,· the
principal spot in the chromatogram obtained with the test
solution corresponds to that due to ergotamine in the
chromatogram obtained with the reference solution.

B. To a volume containing 0.2 mg of Ergotamine Tartrate add
1 mI of 4-dimethylaminobenzaldehyde solution; a deep blue
colour is produced.

c.Mixivolume contmmng abouf2"mg"ofErgota.iiline"Tartrate
with 2 mI of dilute sulphuric acid, dissolve a few mg of
magnesium powder in the solution and add 25 mg of
resorcinol. Shake to dissolve, carefully add 2 mI of sulphuric
acid down the inside of the tube and warm gently; a red ring
forms at the interface of the two liquid layers an.d spreads
throughout the lower layer.

Tests

Test solution. Add sufficient of a 10 per cent wlvsolution of
sodium bicarbonate to a volume of the injection containing
about 5 mg ofErgotamine Tartrate to make it distinctly alkaline

··--tolitmuspaper;·Extractwith'fivequantities~eachcof-lOm1;"of·

chloroform, fIlter the extracts through a small double fIlter
paper, wash the fIlter with chloroform, evaporate the combined
fIltrates and washings to dryness at 20° at a pressure of about
1.5 kPa and dissolve the residue in 1 mI of a mixture of equal
volumes of chloroform and methanol.

Reference solution. Dissolve 5 mg of ergotamine tartrate RS
in 10 mI of a 1 per cent wlv solution of tartaric acid and
complete the preparation described for the test solution
beginning at the words "Extract with five quantities...".

Apply without delay, to the plate 20 III of the test solution and
14 Ill, 10 Ill, 7 III and 2 III of the reference solution. After
development, dry the plate in air and examine in ultraviolet
light at 365 nm. The chromatogram obtained with the test
solution shows two principal spots, corresponding to

Carry out thefollowing tests as rapidly as possible, proteCted
____ from lig~!.

pH (2.4.24).2.8 to 3.8.

Ergot alkaloids and related substances. Determine by thin
layer chromatography (2.4.17), coating the plate with silica
gel G slurried with 0.1 Msodium hydroxide.

Mobile phase. A mixture of 90 volumes of chloroform and
10 volumes of methanol.
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Identification

A. Triturate a quantity of the powdered tablets contairiing
about 5 mg ofErgotamine Tartrate with IOml of lightpetroleum
(40° to 60°), allow to settle and discard the petroleum extract.
To the residue add 10 mI of chloroform saturated with strong
ammoniasolution, triturate, filter and evaporate the filtrate to
dryness on a water-bath. The residue so obtained complies
with the following tests.

Dissolve 1mg in a mixture of 5 mI of glacial acetic acidand
5 mI of ethyl acetate. To 1 mI of the solution add 1 mI of
sulphuric acid, with continuous shaking and cooling; a blue
colour with a red tinge develops. Add 0.1 mI offerricchloride
test solution previously diluted with an equal volume ofwater;
the red tinge becomes less apparent and the blue colour more
pronounced.

B. Dissolve 1mg in 5 mI of a 1per cent w/v solution oftartaric
acid. To 1 ml of this solution add slowly 3 ml of
4-dimethylaminobenzal4ehyde solution and mix; a deep blue
colour is produced.

C. In the test for Related substances, the principal spotin the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solutiOn (a).

Tests

Carry out thefollowing tests as rapidly as possible,proiected
from light.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of70 volumes of ether, 15 voiumes of
dimethylformamide, 10 volumes of chloroform and 5 volumes
of ethanol.

Prepare the following solutions immediately before use in
the order stated.

Test solution. Extract a quantity. of the powdered tablets
containing 1 mg ofErgotamine Tartrate with 2 mI ofa mixture
ofequal volumes ofchloroform and methanol and centrifuge.
Remove the supernatant liquid, extract the residue with two
quantities, each of 1 mI, of the solvent mixture, evaporate the
combined extracts to dryness at 20° at a pressure of 2 kPa and
dissolve the residue in 0.25 mI ofa mixture,ofequal volum~sof
chloroform and methanol; centrifuge if necessary.

Reference solution (a). A 0.4 per cent w/v solution of
ergotamine tartrateRS in the same solventmixture.

Reference solution (b). A 0.04 per cent w/v solution· of
ergotamine tartrate RS in the same solvent mixture.

Reference solution (c). A 0.02 per cent w/v solution of
ergotamine tartrate RS in the same solvent mixture..

Reference solution (d). AO.Ol per cent w/v solution of
ergotamine tartrate RSin the same solvent mixture.

ERGOTAMINE TABLETS

Apply to the plate 5 III of each solution. Immediately after
application expose the plate to an atmosphere saturated with
ammoriia vapour for exactly 20 seconds, dry the plate at the
line ofapplication in a current ofcold air and immediately start
developing the chromatogram, allowing the mobile phase to
rise 17 cm. Dry the plate in air and examine in ultraviolet light
at 365 nm. Assess the intensity of any secondary spots in the
chromatogram obtained with the test solution by reference to
the spots in the chromatograms obtained with reference
solutions (a), (b) and (c). The sum ofthe intensities so assessed
in the chromatogram obtained with the test solution should
not exceed 10 per cent of the intensity of the principal spot in
the chromatogram obtained with the test solution. In addition,
any single secondary spot in the chromatogram obtained with
the test solution is not more intense than the spot in the
chromatogram obtained with reference solution (d).

Uniformity of content. Comply with the test stated under
Tablets.

To one tablet add sufficient quantity ofa 1per cent w/vsolution
of tartaric acid to produce a solution contairiing 0.05 mg 'of
Ergotamine Tartrate per mI. Shakefor 30 minutes and centrifuge.
Mix3.0 mI of this solution with 6.0 mI of 4~dimethylamino
benzaldehyde solution, cool to room temperature and allow
to stand for 30 minutes (solution A). At the same time mix
3.0 mI of a 0.003 per cent w/v solutionofergometrine maleate
RS in a 0.25 per cent w/v solution of tartaric acid with 6.0 mI
of 4-dimethylaminobenzaldehyde solution, cool to room
temperature and allow to stand for 30 minutes (solution B).
Prepare solution C by mixing 3.0 mI of a 0.25 per cent w/v
solution of tartaric acid with 6.0 mI of 4-dimethylamino
benzaldehyde solution. Measure the absorbance of solution
B at 545 nm (2.4.7), using solution C as the blank. Without
delay replace solution B with solution A, using the same cell,
and measure the absorbance of solution A at the same
wavelength. Calculate the content of total alkaloids as
(C33H3SNsOS)2,C4H606 from the absorbances obtained.

1 mg of ergometrine maleate RS is equivalent to 1.488 mg of
(C33H3SNsOsh,C4~06'

Calculate the content of (C33H3SNsOsh,C4H606 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 5 mg of Ergotamine
Tartrate and dissolve in 50 mI of a 1 per cent w/v solution of
tartaric acid, allow to stand for 30 minutes with frequent
shaking and dilute to 100.0 ml with water. Using 3.0 ml of the
clear supernatant 'liquid; carry out the procedure described
underUriiformity of content beginning at the words "Mix
3.0 ml of this solution with 6.0 ml of 4-dimethylamino
benzaldehyde solution....".

Storage. Store. protected from light at a temperature not
exceeding 30°.
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Erythromycin

o

OH

'cl-b

OH

CHs

C37Hti7N013 Mol. Wt. 733.9

Erythromycin is a mixture ofmacrolide antibiotics consisting
largely of erythromycin A,
(2R,3S,4S,5R,6R,8R, IOR,IIR,12S,13R)-5-(3-amino-3,4,6~
trideoxy-N,N-dimethyl-a-D-xylo-hexopyranosyloxy)-3-(2,6
dideoxy-3-C,3-0- dimethyl-a-L-ribo-hexopyranosyloxy)-13
ethyl-6,11,12- trihydroxy-2,4,6,8,1O,12-hexamethyl-9
oxotridecan-13-olide, it is produced by the growth of certain
strains of Streptomyces elythreus.

Reference solution (a). A 0.1 per cent wlvsolutionof
erythromyCin RS inmethanol.

Reference solution (b). A 0.2 per cent w/v solution of
spiramycin RS in· methanol.

Apply to the plate 10 III of each solution. After d~velopment,
dry the plate in air, spray with ethanolic anisaldehyde
solution, heat at 110° for 5 minutes and allow to cool. The
principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with reference solution (a) and is different in position and
colour from the spots in the chromatogram obtained with
reference solution (b).

C. To about 5 mg add 5 ml of a 0.02 per cent w/v solution of
xanthydrol in a mixture of 1 volume of hydrochloric acid and
99 volumes of5 M acetic acid and heat on a water-bath; a red
colour is produced.

D. Dissolve about 10 mg in 5 ml of, 7 M hydrochloric acid
and allow to stand for about 20 minutes; a yellow colour
develops.

Tests

pH (2.4.24). 8.0 to 10.5, determined in a 0.066 per cent w/v
solution in carbon dioxide-free water.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silanised silica gel H.

Mobile phase. A mixture of 75 volumes of methanol and
45 volumes of a 5 per cent w/v solution ofammonium acetate.

Test solution. Dissolve 0.2 g of the substance under
examination in 100 ml ofmethanol.

Category. Antibacterial.

Identification

Dose. 1 to 2 g daily, in divided doses.

Description. Colourless or slightly yellow crystals or a white
or slightly yellow powder; slightly hygroscopic.

..... .... "'ErytlITomYClnhasa"potency"noflessffian'92<:FUmtsper'mg; ·······Specific·opticalrotation (2A:22);=71;O°·to=78.00;determined········· .
calculated on the anhydrous basis. in a 2.0 per cent w/v solution in ethanol. Measure the optical

rotation at least 30 minutes after preparing the solution.

. TestAmay beomittdiftestsB,-Cand-Darecarriedout. Tests Reference solution (a) ; AO;2 percentw/v solution of
Band D may be omitted if tests A and C are carried out. erythromycin RS in methanol.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with erythromycin
RS or with the reference spectrum of erythromycin.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. The upper layer obtained by shaking together
45 volumes of ethyl acetate, 40 volumes of ,a 15 per cent w/v
s()lution of ammonium acetate previously adjusted to pH9.6
with 10Mammonia and 20 volumes of2-propanol and allowing
to separate.

Test solution. Dissolve 0.1 g of the substance under
examination in 100 ml ofmethanol.

Reference solution (b). A 0.01 per cent w/v solution of
erythromycin RS in methanol.

Apply to the plate 10 III of each solution. After development,
dry the plate in air, spray with ethanolic anisaldehyde
solution, heat at 110° for 5 minutes and allow to cool. Any
secondary spot with an R f value lower than that of the principal
spot in the chromatogram obtained with the test solution is
not more intense than the principal spot in the chromatogram
obtained with reference solution (b).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Notmore than 02 per cent.
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Water (2.3.43). Not more than 6.5 per cent, determined on
0.2 g using a 10 per cent w/v solution of imidazole in
anhydrous methanol as the solvent.

Assay. Determine by the microbiological assay of antibiotics,
MethodA (2.2.10), using a solution prepared by dissolving
about 25 mg, accurately weighed, in 10 ml of methanol and
adding sufficient water to produce 100.0 ml. Express the results
as units per mg.

Storage. Store protected from light at a temperature not
exceeding 30°.

Erythromycin Tablets
Erythromycin Tablets contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
erythromycin, C37H67NOt3' The tablets are enteric-coated.

Usual strength. 250 mg.

Identification

A. Shake a quantity. of the powdered tablets containing about
0.1 g of Erythromycin with 5 ml of chloroform, decolorise if
necessary, with decolorising charcoal, fIlter and evaporate
the fIltrate to dryness. The residue after drying at a pressure
not exceeding 0.7 kPa complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with erythromycin
RS or with the reference spectrum of erythromycin.

B. Dissolve a quantity of the powdered tablets containing
about 3 mg ofErythromycin as completely as possible in 2 ml
of acetone and add 2 ml of hydrochloric acid; an orange
colour is produced which changes to red and then to deep
purplish red. Add 2 ml ofchloroform and shake; the chloroform
layer becomes purple.

Tests

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by the microbiological assay of antibiotics,
Method A (2.2.10) on a solution prepared in the following
manner.

Weigh and powder 20 tablets. Weigh accurately a quantity of
the powder containing about 0.4 g of Erythromycin and
triturate with 10 ml of sterilephosphate bufferpH8.0 and add
sufficient sterilephosphate bufferpH8.0 to produce 100.0 ml.
Calculate the content of erythromycin in the tablets, taking
each 1000 Units found to be equivalent to 1 mg of
erythromycin.

Storage. Store protected from light at a temperature not
exceeding 30°.

ERYTHROMYCIN TABLETS

Erythromycin Stearate
Mol. Wt. 1018.4

Erythromycin Stearate. is a mixture of the stearate of
Erythromycin with an excess of stearic acid.

Erythromycin Stearate has a potency not less than 600 Units
per mg, calculated on the anhydrous basis.

Category. Antibacterial.

Dose. 1 to 2 g daily, in divided doses,

Description. Colourless or slightly yellow crystals or a white
or slightly yellow, crystalline powder.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. The upper layer of a mixture of 45 volumes of
ethyl acetate, 40 volumes ofa 15 per cent w/v solution of
ammonium acetate, previously adjusted to pH 9.6 with 9 M
ammonia, and 20 volumes of 2-propanol.

Test solution. Dissolve 0.28 g of the substance under
examination in 100 ml ofmethanol.

Reference solution (a). A 0.2 per cent w/v solution of
erythromycin RS in methanol.

Reference solution (b). AO.l per cent w/v solution of stearic
acid in methanol.

Apply to the plate.5 III of each solution. Mter development,
dry the plate in air, spray with a solution containing 0.02 per
cent w/v of 2, 7-dichlorofluorescein and 0.01 per cent w/v of
rhodamine B in ethanol (95 per cent), allow the plate to stand
for a few seconds in the vapour abovea water-bath and examine
in ultraviolet light at 365 nm. The chromatogram obtained with
the test solution exhibits two spots, one of which corresponds
in position to the principal spot in the chromatograriJ. obtained
with reference solution (a) and the other to the principal spot
in the chromatogram obtained with reference solution (b).
Spray the plate with ethanolic anisaldehyde solution, heat at
110° for 5 minutes and examine in daylight. The coloured spot
in the chromatogram obtained with the test solution
corresponds to the principal spot in the chromatogram
obtained. with reference solution (a).

B. To about 5 mg add 5 mlof a 0.02 per cent w/v solution of
xanthydrol in a mixture of 1 volume of hydrochloric acid and
99 volumes of 5 M acetic acid and heat on a water-bath; a red
colour is produced.

C. Dissolve about 10 mg in 5 ml of 7M hydrochloric acid and
allow to stand for aboat 20 minutes; a yellowcolour develops.

Tests

pH (2.4.24). 7.0 to 10.5, determined in a 1.0 per cent w/v
suspension.
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Erythromycin Stearate Tablets

Tests

Disintegration (2.5.1). 90 minutes.

Other tests. Comply with the tests stated under Tablets;

Water (2.3.43). Not more than 4.0 per cent, determined on
0.3 g using a 10 per cent w/v solution of imidazole in
anhydrous methanol as the solvent. .

Assay. Determine by the microbiological assay of antibiotics,
Method A (2.,2.10) using a solution prepared by dissolving
about 50 mg accurately weighed in sufficient methanol to
produce 100.0 ml. Express the results as units per mg.

Storage. Store protected from light at a temperature not
exceeding 30°.

Related substances. Determine by thin-layerchromatography
(2.4.17), coating the plate with silanised silica gel H.

Mobile phase. A mixture of 100 volumes of methanol and 60
volumes of a 15 per cent w/v solution of ammonium acetate.

Test solution. Dissolve 0.28 g of the substance under
examination in 100 ml of methanol.

Reference solution (a). A 0.2 per cent w/v solution
erythromycin RS in methanol.

Reference solution (b). A 0.01 per cent w/v solution of
erythromycin RS in methanol.

Apply to the plate 10 III of each solution. Mter development,
dry the plate in air, spray with ethanolic anisaldehyde
solution, heat at 110° for 5 minutes and allow to cool. Any Erythromycin Stearate Tablets contain not less than 90.0 per
spot with an Rr value lower than that of.theprincipal-spot-in cent and not more than 115.0 per cent of the stated amount of
the chromatogram obtained with the test solution is not more erythromycin, C37~7N013'

intense than the corresponding spot in the chromatogram Usual strengths. The equivalent of 125 mg; 250 mg of
obtained with reference solution (a) and any spot with an erythromycin.
Rr value higher than that of the principal spot is not more
intense than the principal spot in the chromatogram obtained Identification
with reference solution (b). A. To a quantity of the powdered tablets containing 0.1 g of

Erythromycin stearate. Not less than 84.0 per cent of erythromycin add 10 ml of water and shake well. Decant the
C37H67N013,C18H360Z, calculated on the anhydrous basis and supernatant liquid and discard. Extract the residue by shaking
determined by the following method. Weigh accurately about with 10 ml of methanol, filter the extract and evaporate to
0.5 g and dissolve in 30 ml of chloroform. If the solution is dryness. The residue after drying at a pressure not exceeding

-~~- ()paIescent~fl1terandshake the-residue with three qua:iitiUes; 0:7-kPac-onrplieswith the-followinKtese-

each of25 ml, of chloroform. Filter, ifnecessary, and wash the Determine by infrared absorption spectrophotometry (2.4.6).
fJJ.tef Withchliifof6fiii.EvaporatethecorribifiedfJJ.trate- and Compare the specriUm with that obtained with iiyihromyCin
washings on a water-bath to about 30 ml, add 50 ml of stearate RS or with the reference spectrum of erythromycin
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric stearate.
acid, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration. B. Dissolve a quantity of the powdered tablets containing

3 mg of erythromycin as completely as possible in 2 ml of
1 ml of 0.1 M perchloric acid is equivalent to 0.1018 g of acetone and add 2 ml of hydrochloric acid; an orange colour
C37~7N013,CI8H360Z' is produced which changes to red and then to deep purplish

__ ::~~i;~l!Ji~:~~~~~~~~~~t!lb~i~4~~~~~~!~~;S~;6~;- _~:~o~~~~;Chloroform and shake;~~_:~~r~~~_~_la_~<::_~_ .

following method. Weigh accurately about 0.4 g and dissolve C. Extract a quantity of the powdered tablets containing 50 mg
in 50 ml of methanol. Titrate with 0.1 M sodium hydroxide, oferythromycin with 10 ml of chloroform, filter and evaporate
determiningthe end-pointpotentiometrically (2.4.25). Calculate to dryness. Heat 0.1 g of the residue gently with 5 ml of 2 M
the volume of 0.1 M sodium hydroxide required for each g of hydrochloric acid and 10 ml of water until the solution boils;
the substance and subtract the volume of 0.1 M perchloric oily globules rise to the surface. Cool, remove the fatty layer,
acid required for each g of the substance in the test for heat it with 3 ml of0.1 M sodium hydroxide and allow to cool;
Erythromycin stearate. the solution sets to a gel. Add 10 ml of hot water and shake;

1 ml of the difference is equivalent to 0.02845 g ofC18H360Z. the solution froths. To I ml add a 10 per cent w/v solution of
calcium chloride; a granular precipitate is produced which is

Erythromycinstearate and free steari~acid. 98.0 to 103.0per insoluble in hydrochloric acid.
cent, calculated by adding together the percentages of
erythromycin stearate and free stearic acid determined as
described above.

Sulphated ash (2.3.18). Not more than 0.5 per cent.
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Assay. Detemline by the microbiological assay ofantibiotics,
Method A (2.2.10) on a solution prepared in the following
manner.

Weigh and powder 20 tablets. Weigh accurately a quantity of
the powder containing about 25 mg of erythromycin and
dissolve as completely as possible in sufficient methanol to
produce 100.0 ml. Calculate the content oferythromycin in the
tablets, taking each 1000 Units found to be equivalent to 1 mg
of erythromycin.

Storage. Store protected from light.

Labelling. The label states the strength in terms of the
equivalent amount of erythromycin. ~ _

Escitalopram Oxalate

NC

F

CzoH21FN20,C2H204 Mol. Wt. 414.4

Escitalopram Oxalate is (S)-1-[3-(dimethylamino)propyl]-l
(4-fluorophenyl)-l ,3-dihydro-5-isobenzofurancarbonitrile
oxalate.

Escitalopram Oxalate contains not less than 98.0 per cent and
not more than 102.0 per cent ofC2oH2IFN20,C2H204, calculated
on the anhydrous basis.

Category. Antidepressant.

Description. A white to slightly yellow powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with escitalopram
oxalate RS or with the reference spectrum of escitalopram
oxalate.

Tests

Specific optical rotation (2.4.22). +10.0° to +13.0°, determined
in 1.0 per cent w/v solution in the methanol.

Enantiomeric Purity. Not more than 2.0 per cent ofR- isomer.

Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under
examination in 100.0 ml of the mobile phase.

ESCITALOPRAM OXALATE

Reference solution. Dissolve 25 mg of citalopram
hydrombromide RS in 2.5 ml ofmethanol and dilute to 50.0 ml
with the mobile phase.

Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with
OD-H (5 /lIl1) (such as Chirelcel),

- column temperature. 30°, .
- mobile phase: a mixture of 90 volumes of n-hexane, 10

volumes of ethanol and 0.4 volume of trifluoroacetic
acid,
flow rate. 1 ml per minute,

- spectrophotometer set at 240 nm,
- injection volume.20 ~.

Inject the reference solution. The test is not valid unless the
resoluiton between the peaksdue to S-isomer and R-isomer is
not less than 1.5. The relative retention time with reference to
S- isomer for R- isomer is about 1.2.

Inject the reference solution and the test solution.

Calculate the content of R- isomer.

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE- Prepare the solutions immr;diately before use.

Test solution. Dissolve about 50 mg of the substance under
examination in 50.0 ml of the mobile phase.

Reference solution (a). A 0.0005 per cent w/v solution of
escitalopram oxalate RS in the mobile phase.

Reference solution (b). A 0.01 per cent w/v solution of oxalic
acid in the mobile phase.

Use chromatographic system as described under Assay.

Inject reference solution (a). The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0.

Inject reference solution (a), (b) and the test solution. In the
chromatogram obtained with test solution the area of any
secondary peak is not more than the area of the principal peak
in the chromatogram obtained with reference solution (a) (0.5
per cent), the sum of the area of all the secondary peaks is not
more than twice. the area of the principal peak in the
chromatogram obtained with reference solution (a) (1.0 per
cent). Ignore the peak due to oxalic acid.

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). Not more than 1.0 per cent, determined on
O.lg.
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Assay. Determine by liquid chromatography(2.4.14).

Test solution. Dissolve 50 mg of the substance under
examination in 100.0 rnl of the mobile phase. Dilute 5.0 rnl of
this solution to 50.0 ml with the mobile phase. Further dilute
1.0 ml of this solution to .10.0 rnl with the mobile phase.

Reference solution. A 0.005 per cent w/v solution of
escitalopram oxalate RS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octylsilane bonded to porous silica (5 JlIll) (such as
Waters-Xterra),

- column temperature. 40°,
- mobile phase: a mixture of50 volumes ofbuffer solution

prepared by dissolving 4.45 g of disodium hydrogen
phosphate dihydrate in OJ per cent triethylamine,
adjust the pH to 8.5 with orih(iphosphoric aCid arid 50
volumes of methanol,

- flow rate. 1rnl per minute,
- spectrophotometer set at 240 nm,
- injection volume.20 Ill.

Inject the reference solution. The test is not valid unless the
theoretical plates is not less than 2000, the tailing factor is not
more than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C2oH2IFN20.C2H204.

Storage Store protected from moisture.

Escitalopram Tablets
Escitalopram Oxalate Tablets

Escitalopram Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
escitalopram; C2oHi1FNiO;

Usual streugths. 5 mg; 10 mg; 20 mg.

Identification

In the Assay, the retention time of the principal peak in the
chromatogram obtained with the test solution corresponds to
the peak in the chromatogram obtained with the reference
solution.

Tests

Dissolutiou (2.5.2).

Apparatus No.1,
Medium. 900ml ofwater,
Speed and time. 50 rpm and 45 minutes.

IP 2010

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14), as described
under Assay using the following solutions.

Test solution. The filtrate obtain.ed as given above, diluted if
necessary with the dissolution medium.

Reference solution. .A solution of escitalopram oxalate RS
containing about 0.00055 per cent w/v of escitalopram in the
dissolution medium.

D. Not less than 70 per cent of the stated amoUlit of
CwH21FN20 .

Uniformity of content. Comply with the test stated under
tablets.

Determine by liquid chromatography (2.4.14), as described
under Assay using the following solution as-the testsolution:

Test solution. Disperse 1 tablet in the mobile phase, sonicate
and dilute, if necessary to obtain a solution containing 0.001
per cent w/v of escitalopram in the mobile phase.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity
ofpowder containing about 25 mg of escitaloprarn with 30 ml
of mobile phase, sonicate to dissolve and dilute to 50.0 ml

·with·the-mobilephase.Further~dilute-to-obtain-a-O;OOlper-

cent w/v solution of escitalopram.

RefeteifcesolUtiorcAsolutioI1 of eseitaloprttffroXlllateRS
containing about 0.001 per cent w/v of escitalopram in the
mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octylsilane bonded to porous silica (5 pm),
- mobile phase: a mixture of45 volumes ofbuffer solution

prepared by dissolving 3.7 g of disodium hydrogen
phosphate dihydrateinlOOOrnl-ofwater; adjusted-to
pH 7.0 with orthophosphoric acid, 27.5 volumes of
methanol and 27.5 volumes of acetonitrile,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 226 nm,
- injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
theoretical plates is not less than 4000, the tailing factor is not
more than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C2oH21FN20 in the tablets.

Labelliug. The label states the strength in terms of the
equivalent amount ofEscitalopram.
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Esomeprazole Magnesium Trihydrate

2

(C17HlsN303Sh,Mg.3HzO Mol. Wt. 767.2

Esomeprazole Magnesium Trihydrate is 5-methoxy-2-{(8)-[(4
methoxy-3 ,5-dimethyl-2-pyridinyl)methyl] sulfinyl} -IH
benzimidazole magnesium trihydrate.

Esomeprazole Magnesium Trihydrate contains not less than
98.0 per cent and not more than 102.0 per cent of
(C17HlsN303S)2,Mg, calculated on the anhydrous basis.

Description. A white to off-white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with esomeprazole
magnesium RS or with the reference spectrum esomeprazole
magnesium.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Magnesium. 3.0 per cent to 3.7 per cent, calculated on the
anhydrous basis and determined in the following manner.

Weigh accurately about 1 g of the substance under
examination and ignite in a silica crucible until no fumes are
evolved. Cool and moisten the residue with 0.5 rnl of sulphuric
acid. Evaporate the acid until no white fumes are noticed.
Heat the residue at 8000 for 2 hours. Cool the residue to room
temperature and dissolve in 5 rnl of dilute hydrochloric acid
with the aid of ultrasound for 5 minutes. Transfer the residue
to a flask, wash with about 15 rnl of water and transfer the
washing to the flask. Repeat the washing four to five' times
and add the washings to the extract in the flask. Add 5 rnl of a
mixture of 180 g of ammonium chloride and 750 rnl of strong
ammonia solution and sufficient water to produce 1000 rnl
and 200 mg of eriochrome black T mixture. Titrate with 0.05
M disodium edetate.

1 rnl of 0.05 M disodium edetate is equivalent to 0.0012155 g
ofmagnesium.

Specific optical rotation (2.4.22). _1350 to -1550
, determined in

a 1.0 per centw/v solution in methanol.

Related substances. Determine by liquid chromatography
(2.4.14).

ESOMEPRAZOLE MAGNESIUM TRIHYDRATE

Test solution. Disperse about 25 mg of the substance under
examination and dissolve in 25.0 rnl of methanol.

Reference solution (a). A 0.1 per cent w/v solution of
esomeprazole magnesium RS in methanol.

Reference solution (b). Dilute 1.0 rnl of reference solution (a)
to 100.0 rnl with methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom, packed with

octylsilane bonded to porous silica (5 f..llll),
mobile phase: a mixture of 30 volumes of acetonitrile
and 70 volumes of a buffer prepared by dissolving 1.2 g
of ammonium dihydrogen orthophosphate in 1000 rnl
of water adding 5 rnl of triethylamine and adjusting the
pH to 7.0 with orthophosphoric acid,
flow rate. 1 rnl per minute,
spectrophotometer set at 302 urn,
injection volume.l0 fll.

Inject reference solution (a). The test is not valid unless the
tailing factor of esomeprazole peak is not more than 2.0 and
the theoretical plates is not less than 5000.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 0.5 times the area of the
principal peak in the chromatogram obtained with reference
solution (b) (0.5 per cent), and the sum of the areas of all the
secondary peaks is not more than the area of the principal
peak obtained in the chromatogram obtained with reference
solution (b) (1.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Water (2.3.43).6.0 per cent to 11.0 per cent, determined on
O.lg.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A mixture of 75 volumes of 0.01 M sodium
borate and 25 volumes of acetonitrile.

Test solution. Disperse about 20 mg of the substance under
examination in 10 rnl of methanol and dilute to 100.0 rnl with
the solvent mixture.

Reference solution. Disperse about 20 mg of the esomeprazole
magnesium RS in 10 rnl of methanol and'dilute to 100.0 rnl
with the solvent mixture.

Use the chromatographic system described under the test for
Related substances.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent, the tailing factor is not more than 2.0 and the
theoretical plates is not less than 5000.

Inject the test solution and the reference solution.
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Storage. Store protected from moisture.

IP2010

Labelling. The label states the strength in terms of the
equivalent amount of esomeprazole.

Estradiol and Norethisterone Tablets
Estradiol and Norethisterone Acetate Tablets

Estradiol and Norethisterone Tablets contain Estradiol
Hemihydrate and Norethisterone Acetate.

Estradiol and Norethisterone Tablets contain not less than
95.0 per cent anil not more than 105.0 percent of the stated
amounts of estradiol, CIBH2402 and norethisterone acetate,
CnH2B0 3•

Tests

Dissolution (2.5.2).

Apparatus No.1,

Medium. 500 ml ofa 0.3 per cent w/v solution ofsodium lauryl
sulphate in water,

Speedand time. 50 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter, discarding
the fIrst 5 ml offiltrate.

Determine by liquid chromatography (2.4.14).

Esomeprazole Tablets

Esomeprazole Magnesium Tablets

Esomeprazole Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
esomeprazole, C34H36N606S2' The tablets are enteric coated.

Identification

In the Assay the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution. Identification

Tests A. Determine hythin-Iayerchromatography (2.4.17),coating

Note - Peiform all the tests in subdued light using low the plate with silica gel GF254.
actinic glassware. Mobile phase. A mixture of 10 volumes of acetone and 90

volumes of dichloromethane.Dissolution (2.5.2). Complies with MethodAor B.
Other tests. Comply with the tests stated under Tablets. Test solution. Add 0.2 ml of water to two tablets and shake to 0

disperse. Add sufficient ethanol (95 per cent) to produce a
Assay. Determine by liquid chromatography (2.4.14). solution containing 0.035 per cent w/v of Norethisterone

Test solution; Weigh and powder 20 tablets. Weigh accurately Acetate, centrifuge and use the clear supernatant liquid.

a quantity of the powder containing about 0.24 g of Reference solution. A suitable concentration of estradiol
esomeprazole, add about 150 ml of methanol and mix with the hemihydrate RS and norethisterone acetate RS in ethanol
aid of ultrasound for 15 minutes. Mix and add sufficient 9. (- 5-per-cent).~-- ...
methanol to produce 250.0 ml. Mix with the aid of ultrasound
forafurther5minutesandcentrlfuge.Dilute5.0mloftheclear Apply to the plate 5 III of each solution. Allow the mobile
supernatant liquid to 25.0 ml with the Jiibbilephase.· phase to rise 8 cm. Dry the plate in air and examine in ultraviolet

light at 254 nm. Spray with ethanolic sulphuric acid (5 per
Reference solution. Weigh accurately about 0.055 g of cent) and heat the plate at 105° for 15 minutes. The
esomeprazole magnesium RS, dissolve in 50 ml of methanol, chromatogram obtained with test solution shows two clearly
add sufficient mobile phase to produce 250.0 ml and mix well. separated spots with R

f
values corresponding to those

Chromatographic system obs~rve~ in the chromatogram obtained with the referellce
- a stainless steel column 25 cm: x 4.6 mm, packed with solution.

octylsilane bonded to porous silica (5 !JlIl), B. In the test for Uniformity of content, the chromatogram
- mobile phase: a mixture of equal volumes of methimol . Qbtained._with_the..tesLso1ution.sho.w.s_two_peakuvith_the_

aililiibuffer-preparecfby dissolving 6~8-i()fp()tassillirz same retention times as the peaks due to estradiol and
dihydrogen phosphate and about 1 g of sodium norethisterone acetate in the chromatogram obtained with the
hydroxide in 1000 ml of water, and adjusting the pH to reference solution.
7.0 with orthophosphoric acid,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 300 nm,
- injection volume. 50 Ill.

Inject the reference solution. Repeat the procedure at least
four times. The relative standard deviation of the replicate
injections .is not more than 2.0 per cent, the number of
theoretical plates is not less than 2000 and the tailing factor is
not more than 2.0.

Calculate the content of C3~3~606S2inthe tablets.

Storage. Store protected from moisture.
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Test solution. Use the filtrate and, ifnecessary, dilute with the
dissolution medium.

Reference solution (a). Dissolve a sufficient quantity of
estradiol hemihydrate RS and norethisterone acetate RS in
methanol (80 per cent) and dilute with dissolution medium;
the concentration of the final solution should be the same as
that expected for test solution.

Reference solution (b). A solution containing 0.0017 per cent
w/v of estradiol hemihydrate RS, 0.00084 per cent w/v of
norethisterone acetate RS, 0.00066 per cent w/v of estrone
RS and 0.00034 per cent w/v ofnorethisterone RS in the mobile
phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (5 /llIl) (such
as Spherisorb ODS 2),

- mobile phase: a mixture of45 volumes of water and 55
volumes of acetonitrile,

- flow rate. 2 ml per minute,
spectrophotometer set at 235 nm,

- injection volume. 200 J1l.
Inject reference solution (b). The test is not valid unless the
resolution between each pair of peaks (estradiol and
norethisterone, estrone and norethisterone acetate) is not less
than 1.0.

Inject reference solution (a) and the test solution.

Calculate the total content of ClsH2402 and C22H2S03 in the
medium.

D. Not less than 70 per cent of the stated amount of ClsH2402
and C22H2S03 in the medium.

Estrone and norethisterone. Determine by liquid
chromatography (2.4.14).

Test solution (a). Weigh and powder 20 tablets. Add 20 ml of
the mobile phase to a quantity of the powdered tablets
containing 5 mg of estradiol, mix with the aid of ultrasound
and add sufficient mobile phase to produce 25 ml. Centrifuge
and use the clear supernatant liquid.

Test solution (b). Add 20 ml of the mobile phase to a quantity
of the powdered tablets containing 2.5 mg of Norethisterone
Acetate, mix with the aid of ultrasound and add sufficient
mobile phase to produce 25 ml. Ceni:rifuge and use the clear
supernatant liquid.

Reference solution (a). A 0.0001 per cent w/v solution of
estrone RS in the mobile phase.

Reference solution (b). A 0.00005 per cent w/v solution of
norethisterone RS in the mobile phase.

Reference solution (c). A solution containing 0.0017 per cent
w/v of estradiol hemihydrate RS, 0.00084 per cent w/v of
norethisterone acetate RS, 0.00066 per cent w/v of estrone

ESTRADIOL AND NORETHISTERONE TABLETS

RS and 0.00034 per cent w/v of norethisterone RS in the
mobile phase.

Use the chromatographic condition as described under
Dissolution.

Inject 20 J1l of reference solution (c). The test is not valid
unless the resolution between each pair of peaks (estradiol
and norethisterone, estrone and norethisterone acetate) is
not less than 1.0.

Inject 20 J1l of reference solution (a), (b), test solution (a) and
(b). In the chromatogram obtained with test solution (a), the
area of any peak corresponding to estrone is not more than
the area of the principal peak in the chromatogram obtained
with reference solution (a) (0.5 per cent). In the chromatogram
obtained with test solution (b) the area of any peak
corresponding to norethisterone is not more than the area of
the principal peak in the chromatogram obtained with reference
solution (b) (0.5 per cent).

Uniformity of content. Comply with the test stated under
Tablets.

Determine by liquid chromatography (2.4.14).

Test solution. Powder one tablet and add 20 ml of the mobile
phase, mix with the aid of ultrasound, cool, add sufficient of
the mobile phase to produce 25 ml and centrifuge. Dilute the
supernatant liquid if necessary, with the mobile phase to
produce a solution containing 0.002 per cent w/v ofestradiol.

Reference solution (a). Dissolve sufficient quantities of
estradiol hemihydrate RS and norethisterone acetate RS in
the mobile phase and dilute an aliquot with the mobile phase;
the concentrations in the fmal solution are the same as those
expected for test solution.

Reference solution (b). A solution containing 0.0017 per cent
w/v of estradiol hemihydrate RS, 0.00084 per cent w/v of
norethisterone acetate RS, 0.00066 per cent w/v ofestrone
RS and 0.00034 per cent w/v of norethisterone RS in the
mobile phase. .

Use chromatographic system as described under Dissolution.

Inject 20 J1l ofreference solution (a), (b) and the test solution.
The test is not valid unless the resolution between each pair
of peaks (estradiol and norethisterone, estrone and
norethisterone acetate) is not less than 1.0.

Calculate the contents ofClsH2402 and C22H2S03in the tablet.

Other tests. Comply with. the tests stated under Tablets.

Assay. Determine by liquid chromatography· (2.4.14), as
described under Uniformity of content using the following
test solution.

Test solution. Weigh and powder 20 tablets.Weigh accurately
a quantity ofpowder containing 10 mg of estradiol, add 20 ml
of the mobile phase, mix with the aid of ultrasound, cool, add
sufficient of the mobile phase to produce 25 ml and centrifuge.
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Dilute the supernatant liquid if necessary, with the mobile
phase to produce a solution contirining 0.002 per cent w/v of
estradiol.

Inject 20 III of reference solution (a) and the test solution.

Calculate the contents ofClsH2402 and C22H2S03 in the tablets.

Storage. Store protected from light.

Labelling. The label states the quantity of estradiol
hemihydrate in terms of the equivalent amount of estradiol.

Ethacrynic Acid
Etacrynic Acid

Mol. Wt. 303.1

Ethacrynic Acid is 2-[2,3-dichloro-4-(2-ethylacryloyl)
phenoxy]acetic acid

Ethacrynic Acid. contains not less than 98.0 per cent and not
more than 102.0 per cent of C13HI2Ch04, calculated on the

.. "driedbasis:

Category. Diuretic.

Dose. 50 to 200 mg daily, in divided doses.

Description. A white or almost white, crystalline powder.

CAUTION - As Ethacrynic Acid irritates the skin, eyes and
the mucous membranes it should be handled with care.

Identification

TestA may be omitted iftests B, Cand D are carried out. Tests
B,C and D maybe omitted iftest Aiscarriedout.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ethacrynic
acid RS or with the reference spectrum of ethacrynic acid.

B. When examined in the range 230 om to 360 om (2.4.7), a
0.005 per cent w/v solution in a mixture of 99 volumes of
methanol and 1 volume of 1 M hydrochloric acid shows a
well defined absorption maximum at about 270 nm and a
shoulder at about 285 om; absorbance at about 270 om, 0.55 to
0.60.

C. To 25 mg add 2 ml of 1 M sodium hydroxide and heat in a
water-bath for 5 minutes, cool, add 0.25 ml of sulphuric acid
(50 per centv/v) and 0.5.ml of a 10 per cent w/v solution of
chromotropic acid sodium salt and add cautiously 2 ml of
sulphuric acid; a deep violet colour is produced.

IP 2010

D.On 20 mg determine by the oxygen-flask method (2.3.34),
using 5 ml of dilute sodium hydroxide solution as the
absorbing liquid. When the process is complete, acidify with
dilute sulphuric acid and boil gently for 2. minutes; the
solution gives the reactions of chlorides (2.3.1).

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate wIth silica gel GF254.

Mobile phase. A mixture of 60 volumes of chloroform, 50
volumes of ethyl acetate and 20 volumes of glacial acetic
acid.

Test solution. Dissolve 0.2 g of the substance under
examination in 10 ml of ethanol (95 per cent).

Reference solution (a). A 0.03 per-cent w/v·solution. of the
substance under examination in ethanol (95 per cent).

Reference solution (b). A 0.01 per cent w/v solution of the
substance under examination in ethanol (95 per cent).

Apply to the plate 10 III of each solution. Mer dl;welopment.
dry the plate in air and examine in ultraviolet light at 254 nm.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with reference solution (a) and not
more than one such spot is more intense than the spot in the

.. ~~~~!()IQ"~()l:>LaiIled.'\y'ifu.~f~r.~nce ..sglutioI!Jl:>L_..... ...

Sniphated ash (2.3.18). Not more than 0.1 per cent.

Loss on di.-ying (2.3.19). Notmore than 0.5 per cent, determined
on 2.0 g by drying in an oven over phosphorus pentoxide at
60° at a pressure of 0.1 to 0.5 kPa.

Assay. Weigh accurately about 0.25 g, dissolve in 100 ml of
methanol and add 5ml of water. Titrate with 0.1 M sodium
hydroxide solution, determining the end-point
potentiometrically (2.4.25).

1 ml of 0.1 M sodium hydroxide is equivalent to 0.03031 g of
··Cf3HfzClz0 4:· :._._ _ _ _ _ .

Ethacrynic Acid Tablets

Etacrynic Acid Tablets

Ethacrynic Acid Tablets contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
ethacrynic acid, C13HI2Clz04.

Usual strength. 50 mg.

Identification

Mix a quantity ofthe powdered tablets containing 50 mg of
Ethacrynic Acid with 0.1 M hydrochloric acid and extract
with two quantities,each of40ml;ofdichloromethane:· Dry
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the combined extracts with anhrydrous sodium sulphate, filter
and evaporate to dryness with the aid of gentle heat. The
residue complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ethacrynic
acid RS or with the reference spectrum of ethacrynic acid.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.005 per cent w/v solution in a mixture of 99 volumes of
methanol and I volume of 1 M hydrochloric acid shows a
well defined absorption maximum at about 270 nm and a
shoulder at about 285 nm; absorbance at about 270 nm, 0.55 to
0.60.

C. To 25 mg add 2 m1 of 1 M sodium hydroxide and heat in a
water-bath for 5 minutes, cool, add 0.25 m1 of sulphuric acid
(50 per cent v/v) and 0.5 m1 of a 10 per cent w/v solution of
chromotropic acid sodium salt and add cautiously 2 m1 of
sulphuric acid; a deep violet colour is produced.

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 60 volumes of chloroform,
50 volumes of ethyl acetate and 20 volumes of glacial acetic
acid.

Test solution. Shake a quantity of the powdered tablets
containing 0.2 g of Ethacrynic Acid with 10 m1 of ethanol
(95 per cent) and filter.

Reference solution (a). Dilute 3 volumes of the test solution
to 200 volumes with ethanol (95 per cent).

Reference solution (fJ). Dilute I volume of the test solution to
200 volumes with ethanol (95 per cent).

Apply to the plate 10 ,.u of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with reference solution (a) and not
more than one such spot is more intense than the spot in the
chromatogram obtained with reference solution (b).

Other tests. Comply with the tests stated .under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution (a). Weigh and powder 20 tablets. Shake a
quantity of the powdered tablets containiJig about 50 mg of
Ethacrynic Acid with 0.5 m1 ofglacial acetic acid and 50.0 m1
of acetonitrile for 15 minutes and filter.

Test solution (b). Prepare in the same manner as test solution
(a) but using 0.5 m1 ofglacial acetic acid, 45 m1 ofacetonitrile
and.5.0 ml of a 0.15 per cent w/v solution of propyl
hydroxybenzoate (internal standard) in acetonitrile.

ETHAMBUTOL· HYDROCHLORIDE

Reference solution. Dissolve 50 mg of ethaclynic acid RSL.'1
5.0 m1 of the internal standard solution and dilute to50.0 m1
with a mixture of70 volumes ofacetonitrile and 30 volumes of
water.

Chromatographic system
- a stainless steel column 20cm x4 mm, packed with

octadecylsilane bonded to porous silica (10 JlIIl),
- mobile phase: a mixture of 60 volumes of water, 40

volumes of acetonitrile and I volume of glacial acetic
acid,

- flow rate. 2 m1 per minute,
- spectrophotometer set at 270 nm,
- injection volume. 20 ,.u.

Inject the test and reference solution.

Calculate the content of C13HI2Ch04 in the tablets.

Ethambutol Hydrochloride

CIOH~202,2HCI Mol. Wt. 277.2

Ethambutol Hydrochloride is (S,S)-N,N'-ethylenebis(2
aminobutan-1-01) dihydrochloride.

Ethambutol Hydrochloride contains not less than 97~0 per
cent and not morethan 101.0 per cent of ClOH24N202,2HCl,
calculated on the dried basis.

Category. Antitubercular.

Dose. 15 to 25 mg per kg ofbody weight daily, for two months,
followed by 15 mg per kg body weight daily.

Description. A white, crystalline powder; almost odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ethambutol
hydrochloride RS or with the reference spectrum of
ethambutol hydrochloride.

B. In the test for 2-Arninobutanol, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution
(b).

C. A 5 per cent w/v solution gives reaction A of chlorides
(2.3.1).
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Mobilephasem
(per cent v/v)

18

100

100

18

B. methanol,
- flow rate. 1 ml per minute,
- a linear gradient programme using the conditions given

below,
- spectrophotometer set at 215 nm,
- injection volume. 10 fll.

. Time Mobilephase A
(in min.) (per cent v/v)

0-30 82

31-35 0

35-37 0

37-38 82

the aid ofultrasound for 5 minutes. Add 15 ,.u ofR-(+)-phenyl
isocyanate and heat the mixture for 20 minutes at 70° in a
water-bath.

Chromatographic system
- a column 10 cm x 4.6 rom, packed with octadecylsilane

bonded to silica (3 f.ll1l),
- column temperature. 40°,
- mobile phase: A. a mixture ofequal volumes ofmethanol

and water,

Tests

pH (2.4.24). 3.4 to 4.0, detennined in a 2.0 percent w/v solution.

Specific optical rotation (2.4.22). +6.00 to +6.60
, detennined in

a 10.0 per cent w/v solution.

2-Aminobutanol. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of75 volllI1les ofmethanol,15 volumes
of water and 10 volumes of strong ammonia solution.

Test solution (a). Dissolve 0.5 g of the substance under
examination in 10 ml of methanol.

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml with
methanol.

Reference SO[llJi()rt(g), A 0,Q5 P~J: c~nLw/Ys()luti()nof

2-aminobutanol RS in methanol.

Reference solution (b). A 0.5 per cent w/v solution of
ethambutol hydrochloride RS in methanol.

Apply to the plate 2 ,.u of each solution. After development,
dry the plate in air, heat at 1100 for 10 minutes, cool, spray with
ninhydrin solution and heat at 1100 for 5 minutes. Any spot
corresponding to 2-aminobutanol in the chromatogram Inject reference solution (b). The test is not valid unless the
obtained with test solution (a) is not more intense than the resolution between the peaks due to ethambutol and the RS
spot in the chromatogram obtained with reference solution (a). isomer is not less than 4.0 and the relative retention of RS

.------.-_Meso_ethambutol(RS-isomel'). Deter-mineby-either-of'-the-· isoIIler \Vith .r~:(~l]~Jlc_e to_ e,tb.@J.Q\1lQUr,eJel1tiQrUime_ab,Qut__
following methods. 14 min) is about 1.3.

Method A. Determine by differential scanning calorimetry Inject reference solution (a) and the test solution...

(DSC) (2.4.31). In the chromatogram obtained with the test solution, the area

Test preparation: Weigh between 4 and 6 mg of the sample in of the peak due to the RS isomer is not more than the area of
the 40 fll aluminium DSC crucible. Carry out the test by heating the peak in the chromatogram obtained with reference solution
at a rate of lOOper minute from 25° to 250°, under nitrogen (a)(1.0 per cent).
purging (20 ml/min) and record the thermogram. Observe the Heavy metals (2.3.13). 1.0 g complies with the limit test for
endotherms at 42° ± 2° and 77° ± 2° corresponding to the heavy metals, Method B (20 ppm).

trMsitions ()fthe RS isomer andSS isomer, respectively. There Sulpbatedash (2.3.18). Not more than 0.1 per cent.
should not be any-endothermic peakat·42~±·2()·in·the-----·-.._-..· - ....
thermogram. Loss on drying (2.4.19). Not more than 0.5 per cent, detennined

on 1.0 g by drying in an oven at 1050 for 3 hours.
Method B. Detennine by liquid chromatography (2.4.14). Assay. Detennine by liquid chromatography (2.4.14).

NOTE-Use freshly prepared solution. Diluent. Dissolve 1.4 g ofdisodium hydrogen orthophosphate

Test solution. Suspend 4.0 mg of the substance under anhydrous in 1000 ml ofwater and adjust the pH to 6.8 ± 0.05
examination in 4.0 nil ofacetonitrile and 100 fll of triethylamine. with orthophosphoric acid.

Stir the mixture with the aid of ultrasound for 5 minutes. Add Test solution. Dissolve 30.0 mg of the substance under .. .._._.
15·,.uofR-(+)-phenylisocyanate·and'heat'themixture'for·20·'exammatloniiiIbO])mIorthidlluent:- .. . _, _.. - ..
minutes at 70° in a water-bath.

Reference solution. A 0.03 per cent w/v solution ofethambutol
Reference solution (a). Dilute 1.0 ml of the test solution to hydrochloride RS in the diluent.
100.0 ml with acetonitrile. Chromatographic system .
Reference solution (b). Suspend 4.0 mg of ethambutol for - a stainless steel column 15 cm x 4.6 rom, packed with
system suitability RS (containing RS isomer) 4.0 ml of nitrile groups chemically bonded to porous silica
acetonitrile and 100 fll of triethylamine. Mix the mixturewith particles (5 f.ll1l) ( Such as Zorbax SB-CN),
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- mobile phase: a mixture of equal volumes of a buffer
consisting of 1 ml of triethylamine in sufficient water
to produce 1000 ml adjusted to pH 7.0 with
orthophosphoric acid, and acetonitrile,

- flow rate. 1ml per minute,
- spectrophotometer set at 200 nm,
- injection volume. 100 fJl.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 3.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content ofCIOH24N202,2HCl.

Storage. Store protected from moisture.

Ethambutol Tablets
Ethambutol Hydrochloride Tablets

Ethambutol Tablets contain not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
ethambutol hydrochloride, CIOH2~202,2HCl.

Usual streugths. 200 mg; 400 mg.

Identification

A. Extract a quantity of the powdered tablets containing
50 mg of Ethambutol Hydrochloride with 5 ml of methanol,
filter and evaporate the filtrate to dryness. The residue complies
with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ethambutol
hydrochloride RS or with the reference spectrum of
ethambutol hydrochloride.

B. Shake a quantity of the powdered tablets containing 0.1 g
ofEthambutol Hydrochloride with 10 ml ofwater, filter, and to
the filtrate add 2 ml of a 1 per cent w/v solution of copper
sulphate and 1 ml of 1 M sodium hydroxide; a distinct blue
colour is produced.

Tests

2-Amiuobutauol. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase.A mixture of75 volumes ofmethanol, 15 volumes
of water and 10 volumes of strong ammonia solution.

Test solution. Shake a quantity of the powdered taQlets
containing 0.5 g of Ethambutol Hydrochloride for 5 minutes
with sufficient methanol to produce 10 ml and filter. I

ETHAMBUTOL TABLETS

Reference solution. A 0.05 per cent w/v solution of
2-aminobutanol RS in methanol.

Apply to the plate 2 fJl of each solution. After development,
dry the plate in air, heat at 110° for 5 minutes, cool, spray with
ninhydrin solution and heat at 110° for 5 minutes. Any spot
corresponding to 2-aminobutanol in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with the reference solution.

Dissolutiou (2.5.2).

Apparatus No.1,
Medium. 900 ml offreshly distilled water,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter promptly
through a membrane filter disc having an average pore diameter
not greater than 1.0 1JlTI, rejecting the fIrst 1 ml of the filtrate.
Dilute suitably with water to produce a solution containing
about 0.030 per cent w/v of ethambutol hydrochloride. Using
the resulting solution as the test solution carry out the
procedure described under Assay.

Calculate the content of CIOH24N"202,2HCl.

D. Not less than 75 per cent of the stated amount of
ClOH~202,2HCl.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Prepare the following solutions freshly.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 30 mg ofEthambutol
Hydrochloride, add 50 ml of water and shake for about
15 minutes and add sufficient water to produce 100.0ml. Filter
and discard the fIrst 10 ml of thefJ.1trate. Use the clear filtrate.

Standard solution.A 0.03 per cent w/v solution ofethambutol
hydrochloride RS in water.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

nitrile groups chemically bonded to porous silica
particles (51JlTI) ( such as Zorbax SB-CN),
column. temperature. 30°.
mobile phase: a mixture of equal volumes of a buffer
consisting of 1 ml of triethylamine in sufficient water
to produce 1000 ml adjusted to pH 7.0 with
orthophosphoric acid, and acetonitrile,
spectrophotometer set at 200 nm,
injection volume. 50 fJl.

Inject alternately the test solution and the reference solution.

Calculate the content of CIOH24N202,2HCl in the tablets.
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Tests

Identification

Ethambutol and Isoniazid Tablets
Ethambutol Hydrochloride and Isoniazid Tablets

Ethambutol and Isoniazid Tablets contain not less than
90.0 per cent and not more than 110.0 per cent of the stated
amounts of ethambutol hydrochloride, CIOH2~202.2HCland
isoniazid, C6H7N30.

A. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak due
to ethambutol hydrochloride RS in the chromatogram
obtained with the reference solution.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solutioh corresponds to the peak due
to isoniazid RS in the chromatogram obtained with the
reference solution.

Determine the content of CIOH24N20Z.2HCl by the procedure
given under Assay of Ethambutol hydrochloride.

Calculate the content ofCIOH2~202.2HClin the medium.

For Isoniazid - Determine the amount of C6H7N30dissolved
by measuring the absorbance of the flltrate, suitably diluted
with the dissolution medium to obtain a solution containing
about 0.015 mg of isoniazid per ml, at the maximum at about
263 nm (2.4.7). Calculate the content ofC6H7:N30 in the medium
from the absorbance obtained by repeating the determination
using a 0.0015 per cent w/v solution of isoniazid RS in place
of the flltrate.

D. Not less than 75 per cent of the stated amount of
CIOH~202.2HClandC~7N30.

Other tests. Comply with the tests stated under Tablets.

Assay. For isoniazid - Determine by liquid chromatography
(2.4.14).

Diluent. Dissolve 1.4 g of disodium hydrogen orthophosphate
anhydrous in water, adjust the pH to 6.8 ± 0.05 with dilute

2-AminobutanoI. Determine by thin-layer chromatography phosphoric acid and add sufficient water to produce 1000 ml.

(2.4.17), coating the plate with silica gel G. Test solution. Weigh and powder 20 tablets. Weigh accurately

Mobile phase. Amixture of75 volumes ofmethanol, 15 volumes a quantity of powdered tablets containing about 40 mg of
of water and 10 volumes of strong ammonia solution. Isoniazid, dissolve in 50.0 ml of methanol and dilute to

500.0 ml with the diluent.
.... .Xes} solution. Shake a quantity of the powdered tablets

c~nt;rri~g·O..rg-of~iliamb~t()rhYdfochIoiidef()r·:5 i::riii1t.ifes .Reference solution; Weigh accuratelyabout40 mg.ofisoniazid..
with sufficient methanol to produce 10 m1 and fllter. RS, dissolve in 50.0 ml ofmethanol and dilute to 500.0 ml with

the diluent.
Reference solution. A 0.05 per cent w/v solution of
2-aminobutanol RS in methanol. Chromatographic system

- a stainless steel column 15 cm x 4.6 rom, packed with
Apply to the plate 2 III of each solution. After development, octadecylsilane bonded to porous silica (51ffil) (such as
dry the plate in air, heat at 110° for 5 minutes, cool~ spray with Intersil ODS-3),
ninhydrin solution and heat at 110° for 5 minutes~ Any spot column temperature 300,
corresponding to 2-aminobutanol in the chromatogram mobile phase: 96 volumes of buffer solution pH 6.8
obtained with the test solution is not more intense than the prepared by dissolving 1.4 g disodium hydrogen

.OL.. : :.=c:. th.:::e obtained with the reference solution. Qrth()ph.sophgte gnhydrousiI1 1000IIilofl1latel',the pH

Dissolution (2.5.2). ofwhich is adjusted to 6.8 ± 0.05 with (illutephosphoric
acid and 4 volumes of acetonitrile,

Apparatus No.1,
flow rate. 1 ml per minute,

Medium. 900 ml ofwater,
spectrophotometer set at 254 nm,

Speed and time. 100 rpm and 45 minutes. injection volume. 20 Ill.

Withdraw a suitable volume of the medium and fllter promptly Inject the reference solution. The test is not valid unless the
through a membrane fllter disc having an average pore diameter tailing factor is not more than 2.0, the column efficiency
not greater than 1.0 Iffil, rejecting the frrst 10 ml ofthe flltrate. determined from the isoniazid peak is not more than 1500

On the flltrate determine by liquid chromatography (2.4.14). theoretical plates and the relative standard deviation for

For Ethambutol Hydrochloride _ replicate injections is not more than 2.0 per cent.

Test solution. Dilute the flltrate to obtain 0.044 per cent w/v Inject altema~ely the test solution and the reference solution.

solution in the dissolution medium. Calculate the content of C6H7N30 in the tablets.

Reference solution. A 0.044 per cent w/v solution of For ethambutol hydrochloride Determine by liqUid
ethambutol hydrochloride RS in the dissolution medium. chromatography (2.4.14).
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Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 60 mg ofEthambutol
Hydrochloride and dissolve in 100.0 ml of the diluent.

Reference solution. A 0.06 per cent w/v solution of ethambutol
hydrochloride RS in. the diluent

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packed with
nitrile groups chemically bonded to porous silica
particles (such as Zorbax SB CN 5 fJlIl),

- mobile phase: a mixture of50 volumes of buffer pH 7.0
prepared by mixing 1 ml of triethylamine in 1000 ml of
water the pH of which is adjusted to 7.0 ±0.05 with
phosphoric acid and 50 volumes of acetonitrile.

- flow rate. 1 ml per minute,
- spectrophotometer set at 200 nm,
- injection volume. 50 Ill.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 3.0, the column efficiency
determined from ethambutol peak is not more than 1500
theoretical plates and the relative standard deviation for
replicate injections is not more than 2.0 per cent.

Inject alternately the test solution and reference solution.

Calculate the content of CIOH24N202.2HCl the tablets.

Storage. Store protected from moisture.

Ethanol
Absolute Alcohol; Dehydrated Alcohol

CH3CH20H Mol. Wt. 46.1

Ethanol contains not less than 99.0 per cent w/w and not more
than 100.0 per cent w/w, corresponding to not less than
99.4 per cent v/v and not more than 100.0 per cent v/v, at
15.56°,ofC2~O.

Category. Pharmaceutical aid (solvent).

Description. A clear, colourless, mobile and volatile liquid;
odour, characteristic and spirituous; hygroscopic. Readily
volatilises even at low temperature; boils at 78°; flanunable,
burning with a blue, smokeless flame.

Identification

A. Mix 0.25 ml in a small beaker with 1 ml of potassium
permanganate solution and 0.25 ml of dilute sulphuric acid
and cover the beaker immediately with a fJlter paper moistened
with a solution freshly prepared by dissolving 0.1 g of sodium
nitropJ:usside and 0.5 g ofpiperazine hydrate in 5 ml of water;
an intense blue colour is produced on the filter paper, the
colour becoming lighter after a few minutes.

ETHANOL

B. To 5 ml of a 0.5per cent v/v solution add 1 ml of 1 M sodium
hydroxide followed by slow addition of2 ml of iodine solution;
the odour of iodoform develops and a yellow precipitate is
produced.

Tests

Relative density (2.4.29). 0.7871 to 0.7902, determined at 25°.

Appearance ofsolution. Dilute 5.0 ml to 100.0 ml with water.
The solution is clear (2.4.1). Cool to 10° for 30 minutes; the
solution remains clear.

Acidity or alkalinity. To 20 ml add 0.25 ml ofphenolphthalein
solution; the solution remains colourless and requires not
more than 0.2 ml of0.1 M sodium hydroxide to produce a pink
colour.

Methanol. To 1 drop, add 1 drop of water, 1 drop of dilute
phosphoric acid and 1 drop of potassium permanganate
solution. Mix, allow to stand for 1 minute and add sodium
bisulphite solution dropwise until the permanganate colour
is discharged. If a brown colour remains, add 1 drop of dilute
phosphoric acid. To the colourless solution add 5 ml offreshly
prepared chromotropic acid solution and heat on a water
bath at 60° for 10 minutes; no violet colour isproduced.

Foreign organic substances. Clean aglass-stoppere!1 cylinder
thoroughly with hydrochloric acid, rinse with water and finally
rinse with the substance under examination. Put 20 ml in the
cylinder, cool to about 15° and then add from a carefully
cleaned pipette 0.1 ml of0.1 M potassiumpermanganate. Mix
at once by inverting the stoppered cylinder and allow to stand
at 15° for 5 minutes; the pink colour does not entirely disappear.

2-Propanoland 2-methyl-2-propanol. To 1ml add 3 ml ofwater
and 10 ml of mercuric sulphate solution and heat in a boiling
water-bath; no precipitate is formed within 3 minutes.

Aldehydes. Not more than 10ppm, determined by the following
method. To 5.0 ml add 5ml of water and 1 ml of decolorised
magenta solution and allow to stand for 30 minutes. Any
colour produced is not more intense than that produced by
treating in the same manner 5.0 ml of a 0.001 per cent w/v
solution of redistilled acetaldehyde in aldehyde-free ethanol
(95 per cent).

Benzene and related substances. Determine by gas
chromatography (2.4.13).

Test solution. The substance under examination.

Reference· solution (a). A 0.1 per cent v/v solution of
2-butanol reagent in the test solution.

Reference solution (b). A solution containing 0.1 per cent v/v
each of 2-butanol reagent and I-propanol in the test solution.
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Reference solution (c). A 0.0002 per cent v/v solution of Ethanol (95 Per Cent)
benzene in the test solution.

IP 2010

Alcohol (95 per cent)

Relative density (2.4.29). 0.8084 to 0.8104, determined at 25°.,

Appearance ofsolution. Dilute 5.0 ml to 100.0 ml with water.
The solution is clear(2.4.l). Coolto1Oofor 30 minutes; the
solution remains clear. \

Ethanol (95 per cent) is a mixture ofEthanol and Water.

Ethanol (95 per cent) contains not less than 92.0 per cent w/w
and not more than 92.7 per cent w/w, corresponding to not
less than 94.7 per cent v/v and not more than 95.2 per cent
v/v, at 15.56°, ofC2H60.

Category. Pharmaceutical aid (solvent); topical anti-infective.

Description. A clear, colourless, mobile and volatile liquid;
odour, characteristic and spirituous. It is readily volatilised
even at low temperatures; boils at about 78°; flammable,
burning with a blue, smokeless flame.

Chromatographic system
- a glass column 1.8 m x 2 mm, packed with acid-washed

diatomaceous support (80 to 100 mesh) coated with 15
per cent w/w of polyethyelene glycol 400,

- temperature:
column: 50°,
inlet port. 150°,

- flame ionisation detector at 250°,
flow rate. 30 ml per minute of the carrier gas (nitrogen).

Inject separately 2 f.ll of each of the test solution and reference
solution (a). The chromatogram obtained with the test solution
shows no peak with a retention time similar to the peak due to
2-butanol (retention time relative to isopropyl alcohol, about
1.5) obtained with reference solution (a). Inject 2 f.ll ofreference Identification

solution (b) and adjust the sensitivity of the system so that A. Mix 0.25 ml in a small beaker with \ ml of potassium
the heights of the peaks due to 2-butanol and propanol in the

permanganate solution and 0.25 ml of dilute sulphuric acid
chromatogram obtained with reference solution (b) are not

and cover the beaker immediately with a filter paper moistened
less than 50 per cent of the full scale of the recorder.

with a solution freshly prepared bydissolving 0.1 g of sodium
The test is not valid unless the resolution between the peaks nitroprusside and 0.5 g ofpiperazine hydrate in 5 ml ofwater;
due to 2-butanol and propanol in the chromatogram obtained an intense blue colour is produced on the filter paper, the
with reference solution (b) is at least 1.2. colour becoming lighter after a few minutes.

Inject alternately 2 f.ll each of the test solution and reference B. To 5 ml of a 0.5 per cent v/v solution add 1 ml of1 M sodium
~~--~_..----solution-(c).~The-.area70Lany-.peak7due~to~ben zene~in~th~.~~hydroxidefollo:wedby slow.addition.Qf2.ml.oHQdiRe.solution;

chromatogram obtained with the test solution is not greater the odour of iodoform develops and a yellow precipitate is
thlUl the difference betweell the area of the peak due to benzene produced.
in the chromatogram obtained with reference solution (c) and
that of the peak due to benzene in the chromatogram obtained Tests
with the test solution.

In the chromatogram obtained with reference solution (a) the
sum of the areas of any peaks other than the principal peak
and the peaks due to 2-butanol is not greater than 3 times the
area of the peak due to 2-butanol (0.3 per cent).

.. -Fuseloilconstituents.Place25.mlinaporcelaindishprote.cted Acidity oralkalinity. To 20 ml add 0.25 ml ofphenolphthalein
from dust and allow the liquid to evaporate on a water-bath' -S(jlunon;fhesoliitionremaiilscOloifr1essana requires-nor
until a little of the liquid remains. Remove the dish from the more than 0.2 ml of0.1 M sodium hydroxide to produce a pink

water-bath and allow the liquid to evaporate at room colour.
temperature till the dish is almost dry. No foreign odour is Methanol. To 1 drop add 1 drop of water, 1 drop of dilute
perceptible. Add 1 ml of sulphuric acid; no red or brown phosphoric acid and 1 drop of potassium permanganate
colour is produced. solution. Mix, allow to stand for 1 minute and add sodium

Non-volatile matter. Evaporate 100.0 ml in a tared dishon a bisulphite solution dropwise until the permanganate colour
water-bath and dry the residue at 105°; the residue weighs not is discharged. Ifa brown colour remains, add 1 drop of dilute
more than 5 mg. phosphoric acid. To the colourless solution add 5 ml offreshly

prepared chromotropic acid solution and heat on a water
Assay. Determine at 25° the relative density (2.4.29) and bath at 60° for 10 minutes; no violet colour is produced.
calculate from theAlcohol Table the contentofC2liGO at 15.56°.

Foreign organic substances. Clean a glass-stoppered cylinder
Storage. Store in tightly-closed containers at a temperature thoroughly with hydrochloric acid, rinse with water and finally
not exceeding 30°, away from fire and protected from moisture. rinse with the substance under examination. Put 20 ml in the

Labelling. The label states thatit is flammable. cylinder, cool to about 15° and then add from a carefully
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cleaned pipette 0.1 ml ofO.l M potassiumpermanganate. Mix
at once by inverting the stoppered cylinder and allow to stand
at 15° for 5 minutes; the pink colour does not entirely disappear.

2.Propanol and 2.methyl.2-propanoI. To 1 ml add 3 ml ofwater
and 10 ml of mercuric sulphate solution and heat in a boiling
water-bath; no precipitate is formed within 3 minutes.

Aldehydes. Notmore than 10ppm, determined by the following
method. To 5.0 ml add 5 ml of water and 1 ml of decolorised
magenta solution and allow to stand for 30 minutes. Any
colour produced is not more intense than that produced by
treating in the same manner 5 ml ofa 0.001 per cent w/v solution
of redistilled acetaldehyde in aldehyde-free ethanol (95 per
cent).

Benzene and related substances. Determine by gas
chromatography (2.4.13).

Test solution. The substance under examination.

Reference solution (a). A 0.1 per cent v/v solution of
2-butanol reagent in the test solution.

Reference solution (b). A solution containing 0.1 per cent
v/v each of 2-butanol reagent and l-propanol in the test
solution.

Reference solution (c). A 0.0002 per cent v/v solution of
benzene in the test solution.

Chromatographic system
- a glass column 1.8 m x 2 mm, packed with acid-washed

diatomaceous support (80 to 100 mesh) coated with 15
per cent w/w of polyethyelene glycol 400,

- temperature:
column. 50°,
inlet port. 150°,

- flame ionisation detector at 250°,
- flow rate. 30 ml per minute of the carrier gas (nitrogen).

Inject alternately 2 III of each of the test solution and reference
solution (a). The chromatogram obtained with the test solution
shows no peak with a retention time similar to the peak due to
2-butanol (retention time relative to isopropyl alcohol, about
1.5) obtain~d with reference solution (a). Inject 2 III ofreference
solution (b) and adjust the sensitivity of the system so that
the heights of the peaks due to 2-butanol and propanol in the
chromatogram obtained with reference solution (b) are not
less than 50 per cent of the full scale of the recorder.

The test is not valid unless the resolution between the peaks
due to 2-butanol and propanol in the chromatogram obtained
with reference solution (b) is at least 1.2.

Inject alternately 2 III each of the test solution and reference
solution (c). The area of any peak due to. benzene in the
chromatogram obtained with the test solution is not greater
than the difference between the area of the peak due to benzene

ANAESTHETIC ETHER

in the chromatogram obtained with reference solution (c) and
that of the peak due to benzene in the chromatogram obtained
with the test solution.

In the chromatogram obtained with reference solution (a) the
sum of the areas of any peaks other than the principal peak
and the peaks due to 2-butanol is not greater than 3 times the
area of the peak due to 2-butanol (0.3 per cent).

Fusel oil constituents. Place 25 ml in a porcelain dish protected
from dust and allow the liquid to evaporate on a water-bath
until a little of the liquid remains. Remove the dish from the
water-bath and allow the liquid to evaporate at room
temperature till the dish is almost dry. No foreign odour is
perceptible. Add 1 ml of sulphuric acid; no red or brown
colour is produced.

Non·volatile matter. Evaporate 100.0 ml in a tared dish on a
water-bath and dry the residue at 105°; the residue weighs not
more than 5 mg.

Assay. Determine at 25° the relative density (2.4.29) and
calculate from theAlcohol Table the content ofC2H60 at 15.56°.

Storage. Store in tightly-closed containers at a temperature
not exceeding 30° and away from fIre.

Labelling. The label states that it is flammable.

Anaesthetic Ether

Mol. Wt. 74.1

Anaesthetic Ether is diethyl ether to which a suitable non
volatile stabiliser in a proportion not greater than 0.002 per
cent w/v may have been added.

Category. General anaestheic.

Description. A clear, colourless, very mobile liquid; odour,
characteristic; highly flammable.

NOTE - It is absolutely essential that a preservative of the
type of sodium pyrogallate, hydroquinone or propyl gallate
in suitable concentrations shall be added in Anaesthetic
Ether intended for use in tropical climates unless the
Anaesthetic Ether is stored in a copper container or in a
container copper-plated internally. The preservative used
and its concentration shall be declared on the label.

Tests

Relative density (2.4.29). 0.714 to 0.716, determined at 20°.

Boiling range (2.4.8). 34° to 35°.
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CAUTION ---It is dangerous to detennine the boiling range Ethinyloestradiol
if the sample does not comply with the test for peroxides.

Ethinylestradiol

Identification

Tests

Mol. Wt. 296.4

Appearance ofsolntion. A 5.0 per cent wIv solution in ethanol
is clear (2.4.1), and not more intensely coloured than reference
solution BYS6 (2.4.1).

C. Dissolve about 1 mg in 1 ml of sulphuric acid; an orange
red colour develops which exhibits a greenish fluorescence
when examined in ultraviolet light at 365 urn. Add the solution
to 10 mI of water; the colour changes to violet and a violet
precipitate is produced.

OH
HsC -C=CH

H

HO

Test A may be omitted if tests Band C are carried out. Test C
may be omitted if tests A and B are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with
ethinyloestradiol RS or with the reference spectrum of
ethinyloestradiol. .
-~-.~.-.,-"~--.--...-•. - .. -+-."--.,.-..._- •....'.--_ , ..•..•. - "",,-.- """"'--"-"

B. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution
(b).

Ethinylestradiol is 19-nor-17a-pregna-l ,3,5(10)-trien-20-yne
3,17~-diol.

Ethinyloestradiol contains not less than 97.0 per.cent and not
more than 102.0 per cent of CZOHZ40Z' calculated on the dried
basis.

Category. Oestrogen.

Dose. For menopausal symptoms, 10 to 20 /lg daily
continuously or for 21 days, repeated after 7 days, with a
progestogen from day 17 to day 26 of cycle ifuterus is intact.
For primary amenorrhoea, 10 /lg on alternate days increasing
to a maximum of50 /lg daily continuously with a progestogen
for the last 5 days of month.

-Description;Awhite or slightly yellowish~white;·crystalline

powder.

--- --- - - .--" .._------. ------

Foreign odour. Pour 10 ml in successive portions on to a clean
filter paper and allow to evaporate spontaneously; no foreign
odour is detectable at any stage of evaporation.

Non-volatile matter. Evaporate 50 ml in a tared dish on a water
bath and dry at 105°(after ensuring thaJ the sample complies
with the testfor peroxides); the residue weighs not more than
1.5 mg.

Methanol. To 10 ml, add 5 ml of ethanol (20 per cent) and 5 ml
of water, in a separator, shake vigorously, set aside and allow
the mixture toseparate and draw-offthelower-layer.T05..ml.of
the lower layer add 2.0 ml of potassium pennanganate and
phosphoric acid solution, set aside for 10 minutes and add
2.0 ml of oxalic acid and sulphuric acid solution and 5 ml of
decolorised magenta solution. Set aside for 30 minutes; no
colour is produced.

Water (2.3.43). Not more than 0.2 per cent, determined on
20.0mI.

Storage. Store protected from light at a temperature not
exceeding 30°. Ether remaining in a partly used container may
deteriorate rapidly.

Labelling. The label states that (1) it is very flammable and
should not be used near a naked flame; (2) the name and
proportion of any stabiliser added.

Acidity. To 20 ml of ethanol (95 per cent) add 0.25 ml of
bromothymol blue solution add dropwise 0.02 M sodium
hydroxide until the blue colour persists for 30 seconds. Add
25 ml of the substance under examination, shake and again
add dropwise 0.2 M sodium hydroxide until the blue colour
reappears and persists for 30 seconds. Not more than 0.4 mlof
0.02 M sodium hydroxide is required.

Peroxides. Place 8 ml ofpotassium iodide and starch solution
in a 12-ml glass-stoppered cylinder of about 1.5 cm diameter.
Fill completely with the substance under examination, insert
the stopper, shake vigorously and allow to stand in the dark
for 30 minutes; no colouration is produced.

Ace10ne ani:l·ali:leliYdes.Place 2-mrOfiilk7ililie -i j JJiiissiUill
mercuri-iodide solution in a 12-ml glass-stoppered cylinder
of about 1.5 cm diameter and fill completely with the substance
under examination, insert the stopper and shake vigorously
for 15 seconds and set aside for 5 minutes, protected from
light; no colour or turbidity, except for slight opalescence, is
produced.

If the ether does not comply with the test, distil 40 ml (after
ensuring that it complies with the test for peroxides) until
only 5 ml remains and repeat the test using 10 ml of the distillate.
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Specific optical rotation (2.4.22). -27.0° to -30.0°, determined
at 20° in a 5.0 per cent w/v solution in pyridine.

Light absorption (2.4.7). Absorbance of a 0.01 per cent w/v
solution in ethanol (95percent) at about 281 nm, 0.69 to 0.73.

Related substances. Detennine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of toluene and 10
volumes of ethanol (95 per cent).

Test solution (a). Dissolve 0.2 g of the substance under
examination in 10 ml of a mixture of9 volumes of chloroform
and 1 volume of methanol.

Test solution (b). Dilute 5 ml oftest solution (a) to 100 ml with
the same solvent mixture.

Reference solution (a). Dilute 5 ml of test solution (b) to 25 ml
with the same solvent mixture.

Reference solution (b). A 0.1 per cent w/v solution of
ethinyloestradiol RS in the same solvent mixture.

Reference solution (c). A 0.02 per cent w/v solution of estrone
RS in the same solvent mixture.

Apply to the plate 5 f.ll. of each solution. After development,
dry the plate in air until the odour of the solvent is no longer
detecfable, heat at 110° for 10 minutes and spray the hot plate
with ethanolic sulphuric acid (20 per cent v/v). Heat again at
110° for 10 minutes and examine in ultraviolet light at 365 nm.
In the chromatogram obtained with test solution (a) any spot
corresponding to estrone is not more intense than the spot in
the chromatogram obtained with reference solution (c) and
any other secondary spot is not more intense than the spot in
the chromatogram obtained with reference solution (a).

Loss on drying (2.4.19). Not more than 1.0per cent, determined
on 0.5 g by drying in an oven at 105° for 3 hours.

Assay. Dissolve 0.2 g in 40 ml of tetrahydrofuran, add 5 ml of
a 10 per cent w/v solution of silver nitrate and titrate with
0.1 M sodium hydroxide, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.02964 g of

C2oH240 2'

Storage. Store protected from light.

Ethinyloestradiol Tablets
Ethinylestradiol Tablets

Ethinyloestradiol Tablets contain not less than 90.0.per cent
and not more than 110.0 per cent of the stated amount of
ethinyloestradiol, C2oH2402.

Usual strengths. 10 /lg; 20 /lg; 50 /lg.

ETHINYLOESTRADIOL TABLETS

Identification

A. Detennine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G

Mobile phase. A mixture of 90 volumes of toluene and
10 volumes of ethanol (95 per cent).

Test solution. Shake a quantity of the powdered tablets
containing 0.25 mg of Ethinyloestradiol with four quantities,
each of20 ml ofchloroform, filter each extract in tum, evaporate
the combined f1ltrates to dryness on a water-bath in a current
of nitrogen and dissolve the residue in 0.25 ml of chlorof01m.

Reference solution. A 0.1 per cent w/v solution of
ethinyloestradiol RS in chloroform.

Apply to the plate 20 f.ll. of each solution. After development,
dry the plate in air, spray with ethanolic sulphuric acid
(20 per cent v/v), heat at 110° for 10 minutes and examine in
ultraviolet light at 365 nm and in daylight. By both methods of
visualisation,the principal spot in the chromatogram obtained
with the test solution corresponds to that in the chromatogram
obtained with the reference solution.

B. Triturate a quantity of the powdered tablets containing
0.1 mg of Ethinyloestradiol with 0.5 mlof 0.1 M sodium
hydroxide and 5 ml of water, allow to stand for 5 minutes,
f1lter, acidify the f1ltrate with 0.15 ml of sulphuric acid, add 3
ml of ether, shake and allow to separate. Evaporate the ether
layer to dryness and heat the residue on a water-bath for 5
minutes with 0.2 ml of glacial acetic acid and 2. ml of
phosphoric acid; a pink colour with an intense orange
fluorescence is produced.

Tests

Uniformity of content. Comply with the test stated under
Tablets.

Detennine by liquid chromatography (2.4.14).

Test solution. Finely crush one tablet, add 20.0 ml of mobile
phase, shake for 10 minutes, dilute to 100 ml with mobile phase
and f1lter. Take 1 ml of this solution dilute 10 ml with the same
solvent.

Reference solution. A 0.0025 per cent w/v solution of
ethinylestradiol RS in mobile phase.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 /lill),
- mobile phase: a mixture of 60 volume of acetonitrile

and 40 volumes of water.
flow rate. 1.5 ml per minute,

- spectrophotometer set at 280 nm,
- injection volume. 20 f.ll..

Inject the test solution and reference solution.
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Appearance ofsolution. Dissolve 0.5 gin 10 ml ofmethanol,
heating to about 500 and allow to cool to room temperature.

The solution is not more opalescent than opalesgence standard
OS2 (2.4.1).

Acidity. Dissolve 2.0 g in 20 ml ofmethanol, heating to about
500, and add 20 ml of water. Cool slightly, shake until
crystallisation occurs and allow to cool to room temperature.
Add 60 ml of water and titrate with 0.1 M sodium hydroxide
using 0.2 ml of cresol red solution as indicator. Not more than
0.2 ml is required to change the colour of the solution to red.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 50 mg of the substance under
examination in 100 ml of the mobile phase.

Reference solution. Dissolve 25 mg of the ethionamide RS in
100 ml ofthe mobile phase. Dilute 1ml of this solution to100 ml
\Vith the lIlobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 J.Ull) (such as
Intersil ODS-3),

- mobile phase: a mixture of 60 volumes of a buffer
prepared by dissolving 2 ml of triethylamine in water,
adjusting the pH to 6.0 with orthophosphoric acid and
diluting to 1000 ml, and 40 volumes of acetonitrile and
fIltered,

- flow rate. 1 ml per minute,
"~~~="C~_C~-~speetr0ph0t0meter-set-at~290cnm..-,~~~~

- injection volume. 20 IJI.
Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the test solution and the reference solution. Any
individual impurity is not more than 0.5 per cent and the sum
of all impurities found is not more than 1.0 per cent.

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

.' Sulphatedash-(2~J.T8)~NOt more tlianO:rper cene"

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 1050for 3 hours.

Assay. Determine by liquid chromatography (2.4.14) as given
under the test for Related substances using the following
solutions.

Test solution. Dissolve about 50 mg of the substance under
examination in 100.0 ml of the mobile phase. Dilute 5.0 mlof
this solution to 50.0 ml with the mobile phase.

Reference solution. Dissolve 50 mg of the ethionamide RS in
100.0 ml of the mobile phase. Dilute 5.0 ml of this solution to
50.0 ml with the mobile phase.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more

Identification

Calculate the content of C2oH2402 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weight accurately
a quantity of the powder containing 2.5 mg ofethinylestradiol,
add 20.0 ml of mobile phase, shake for 10 minutes, dilute to
100 ml and fIlter. Take 1 ml of this solution and dilute to 10 ml
with the same solvent.

C.Meltingpoint(2.4.21).158°to 1640.

Tests

Storage;cStoreprotectedfrom light.

Reference solution. A 0.0025 per cent w/v solution of
ethinylestradiol RS in mobile phase.

Carry out the chromatographic procedure described under
Uniformity of content. Calculate the content of C2oH2402 in
the tablets.

Ethionamide

A; Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ethionamide
RS or with the reference spectrum of ethionamide.

B. Dissolve about 10 mg in 5 ml of methanol and add 5 ml of
0.1 M silver nitrate; a dark brown precipitate is produced.

~SHION2S Mol. Wt. 166.2

Ethionamide is 2-ethylpyridine-4-carbothioamide.

Ethionamide contains not less than 98.5 per cent and not more
than 101.0 per cent of CsH ION2S, calculated on the dried basis.

Category. Antitubercular; antileprotic.

Dose. 250 to 375 mg daily, usually in a three-drug regimen with
Rifampicin and Dapsone.

'Description;'Ayellow"crystalline"powder"'or"'smallccyellow"
crystals.
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than 2.0 per cent, the tailing factor is not more than 2.0 and the
column efficiency in not less than 5000 theoretical plates.

Inject alternately the test solution and the reference solution.

Calculate the content of CSHIONzS.

Storage. Store protected from light and moisture.

Ethionamide Tablets
Ethionamide Tablets contain not less than 95.0 per cent and
not more than 105.0 per cent of ethionamide, CSHIONzS.

Usual strength. 125 mg.

Identification

A. Extract a quantity of the powdered tablets containing 25
mg ofEthionamide with 5 ml ofmethanol, fIlter andevaporate
the fIltrate to dryness. The residue complies with the following
test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ethionamide
RS or with the reference spectrum of ethionamide.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds the peak in the
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography
(2.4.14) as given under Assay using ,the following solutions.

Test solution. 'Weigh accurately a quantity of the powder
containing 50 mg ofEthionamide and dissolve in 100 ml of the
mobile phase.

Reference solution. Dissolve 25 mg of the ethionamide RS in
100ml ofthe mobile phase. Dilute 1ml of this solution to100 ml
with the mobile phase.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the test solution. Any individual impurity is not more
than 0.5 per-cent and the sum of all impurities found is not
more than 1.0 per cent.

Dissolution (2.5.2).

Apparatus. No 2

Medium. 900 ml of 0.1 .M hydrochloric acid
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium, fIlter and dilute a
suitable volume of the fIltrate with the same solvent. Measure
the absorbance of the resulting solution at the maximum at

ETHOPROPAZINE HYDROCHLORIDE

about 274 nm (2.7.4). Calculate the content of CsHloNzS from
the absorbance of a solution of known concentration of
ethionamide RS.

D. Not less than 75 per cent of the stated amount of CSHIONzS.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 50 mg ofEthionamide
in 100.0ml of the mobile phase. Dilute 5.0 ml of this solution to
50.0 ml with the mobile phase.

Reference solution. Dissolve 50 mg of the ethionamide RS in
100ml ofthe mobile phase. Dilute 5.0 ml of this solution to 50.0
ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 fJIIl) (Such
as Intersil ODS-3),

- mobile phase: a mixture of 40 volumes of acetonitrile
and 60 volumes ofbufferpH 6.0 prepared by mixing 2 ml
of triethylamine to 1000 ml with water and adjusting
the pH to 6.0 with phosphoric acid,

- flow rate. 1ml per minute,
- spectrophotometer set at 290 nm,
- injection volume. 20 fll.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent, the tailing factor is not more than 2.0 and the
column efficiency in not less than 5000 theoretical plates.

Inject alternately the test solution and the reference solution.

Calculate the content of CSHIONzS in the tablets.

Storage. Store protected from light and moisture.

Ethopropazine Hydrochloride

HC~N~CH

3 fCH
3

3

, N

(X))
CI9H~zS,HCl Mol. Wt. 348.9

Ethopropazine Hydrochloride is 10-[2-
(diethylamino)propyl]phenothiazine hydrochloride.

Ethopropazine Hydrochloride contains not less than 99.0 per
cent and not more than 101.5 per cent of CI9Hz4NzS,HCl,
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calculated. on the dried basis.

Category. Antiparkinsonian.

DO,se. 50 mg daily, increasing gradually to 600 mg daily, in
divided doses. .

Description. A white or slightly creamy-white, crystalline
powder.

Identification

A. Detennine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ethopropazine
hydrochloride RS.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.0005 per cent w/v solution in ethanol (95 per cent) shows
an absorption maximum at about 252 nmand alesswell-defined
maximum at about 303 nm; absorbance at about 252 nm, about
0.42.

C. In the test for Related substances, the principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution
(b).

D. Gives reaction A of chlorides (2.3.1).

Sulph~ted ash (2.3.18), Not more than 0.1 percent.

Loss ~ndrying (2.4.19). Not mbrethari 05percent, determilled
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.7 g, dissolve in 200 ml of
acetone, add 15 mlQf mercuric acetate solution. Titrate with
0.1 M perchloric acid, using 0.15 ml of a saturated solution of
methyl orange in acetone as indicator. Carry out a blank
titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03489 g of
CI9HuNzS,HCl.

Storage. Store protected from light.

Ethopropazine Tablets
Ethopropazine Hydrochloride Tablets

Ethopropazine Tablets contain not less than 92.5 per cent and
not more than 107.5 per cent of the stated amount of
ethopropazine hydrochloride, CI9Hz4NzS,HCl.

Usual strength. 50 mg.

Identification

Test solution. Shake a quantity of the powdered tablets
containing 0.1 g ofEthopropazine Hydrochloride with 50 ml of
chloroformJor 15 minutes, centrifuge and use thesupematant
liquid.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A freshly prepared mixture of equalvblufuesof
ether and ethyl acetate saturated with strong ammonia
solution.

Tests

Tests A. Extract a quantity of the powdered tablets containing
---._- ...._- .. _-- ..- 50mgof~EthopropazineHydrochloride_with~20_ml~of

Acidity or alkalinity. Dissolve 0.15 gin 50 ml of carbon chloroform, filter, evaporate the ftltrate to dryness and dry the
dioxide-free water and add 0.15 ml of methyl red solution; the residue at 60° at a pressure not exceeding 0.7 kPa. The residue
solution is yellow and not more than 0.2 ml of 0.01 M complies with thefollowing test.
hydrochloric acid is required to change the colour of the
solution to red. Detennine by infrared absorption spectrophotometry (2.4.6).

Compare the spectrum with that obtained with ethopropazine
Related substances. Determine by thin-layer chromatography hydrochloride RS:
(2.4.17), coating the plate with silica gel G.

B. In the test for Related substances, the principal spot in the
Mobile phase. A freshly prepared mixture of equal volumes of chromatogram obtained with the test solution corresponds to
ether and ethyl acetate saturated with strong ammonia that in the chromatogram obtained with reference solution (a).
spl1!JiQrL.

aquannty ofthe powdered tablets-coi1faiiiliigSmg--6f
Test solution. Dissolve 0.5 g of the substance under Ethopropazine Hydrochloride add 5 ml of sulphuric acid and
examination in 100 ml of methanol. allow to stand for 5 minutes; a red colour is produced.

Reference solution (a). Dilute 1 volume of the test solution to
100 volumes with methanol.

Reference solution (b). A 0.5 per cent w/v solution of
ethopropazine hydrochloride RS in methanol.

Apply to the plate 2 III of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with reference solution (a).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B. (20 ppm).
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Reference solution (a). A 0.2 per cent w/v solution of
ethopropazine hydrochloride RS in chlorofonn.

Reference solution (b). A 0.002 per cent w/v solution of
ethopropazine hydrochloride RS in chlorofonn.

Apply to the plate 2 ~ of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with reference solution (b).

Other tests. Comply with the tests stated under Tablets.

Assay. Protect the solution from light throughout the test.

Weigh and powder 20 tablets. Weigh accurately a quantity of
the powder containing about 50 mg of Ethopropazine
Hydrochloride, extract with four quantities, each of 20 ml, of
ethanol (95 per cent). Filter and diiute the filtrate to 100.0 in!
with ethanol (95 per cent). Dilute 10.0 ml of this solution to
100.0 ml with ethanol (95 per cent). Dilute 10.0 ml°of this
solution further to 100.0 mland measure the absorbance of
the resulting solution at the maximum at about252 nm (2.4.7).
Calculate the content of C19H2~2S,HCI, taking 845 as the
specific absorbance at 252 nm.

Storage.°Store protected from light.

Ethosuximide

H

O~..N.yOu
~CH3

CH3

C7HllN02 Mol. Wt. 141.2

Ethosuximide is (RS)-2-ethyl-2-methylsuccinimide.

Ethosuximide contains not less than 98.0 per cent andnot
more than 101.0 per cent of C7HuN02, calculated on the
anhydrous basis.

Category. Anticonvulsant.

Dose. 500 mg daily, in divided doses, increasing to °2 g, as
necessary; for a child, 50 to 125 mg twice daily, increasing to
250 mg, three to four times daily, as necessary.

Description. A white or almost white powder or waxy solid.

Identification

Test A may be omitted if tests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

ETHOSUXIMIDE

A. Determine by infrared absorption spectrophotometry (2.4.6).
Melt a sufficient quantity at 50°, prepare a thin film between
two previously warmed bromide plates and record the
spectrum immediately. Compare the spectrum with that
obtained with ethosuximide RS.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.1 per cent w/v solution in ethanol (95 per cent) shows an
absorption maximum at about 248 nm; absorbance at 248 nm,
about 0.85.

C. Dissolve 0.1 g in 3 ml of methanol and add 0.05 ml of a 10
per cent w/v solution of cobalt chloride, 0.05 ml of a 10 per
cent w/v solution of calcium chloride and 0.1 ml of2 M sodium
hydroxide; a purple colour develops and no precipitate is
produced.

Tests

Appearance ofsolution. Dissolve 2.5 g in sufficient water to
produce 25 ml. The solution is clear (2.4.1) and colourless
(2.4.1).

Acidity. Dissolve 5.0 g in 50 ml of water by warming on a
water-bath for 5 minutes. Cool and titrate with 0.1 M sodium
hydroxide using bromocresol green solution as indicator.
Not more than 0.7 ml of 0:1 M sodium hydroxide is required.

Cyanide. Dissolve 1.0 g in 10 ml ofethanol (90 per cent) and
add 0.5 ml offerrous sulphate solution, 1 ml of 2 M sodium
hydroxide and 0.1 ml of ferric chloride solution. Heat to
boiling, cool and acidify using 3 ml of 1 M sulphuric acid.
After 15 minutes, there is no blue colour and no blue precipitate
is produced.

Related substances.· Deterrhine by gas chromatography
(2.4.13).

Test solution (a) Dissolve 1 g of the substance under
examination in sufficient chlorofonn to produce 10 ml.

Test solution (b). Dilute 5 ml of test solution (a) to 10 ml with
a 0.01 per cent w/v solution of anthracene (internal standard)
in chlorofonn.

Reference solution (a). Dissolve 10 mg of 2-ethyl-2
methylsuccinic acid in sufficient chloroform to produce
lOml.

Reference solution (b). Dilute 1 ml of test solution (a) to
100 ml with chlorofonn. To 1 ml of this solution add 5 ml of the
internal standard solution and sufficient chlorofonn to produce
10mI.

Reference solution (c). Dilute 1 ml oftest solution (b) to 50 ml
with chlorofonn. Add 1 ml of this solution to 1 ml ofreference
solution (a), add 5 ml of the internal standard solution and
sufficient chlorofonn to produce 10 ml.
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Chromatographic system
- .. a glass column 2 m x 2 rom, packed with silanised

diatomaceous support (125 to 180 mesh) impregnated
with 3 per cent w/w polycyanopropylmethyl
phenylmethyl siloxane,

- temperature:
column.l65°,
inlet port and detector. 240°,

- flow rate. 30 ml per minute of the carrier gas.

Inject I III of reference solution (c) and adjust the sensitivity
of the detector so that the heights of the three principal peaks
are not less than 70 per cent of full-scale deflection. The peaks
in order of emergence, are due to 2-ethyl~2-methylsuccinic

acid, ethosuximide, and anthracene.

Identification

A. Heat a quantity of the contents of the capsules containing
0.1 g of Ethosuximide with 0.2 g of resorcinol and 0.1 ml of
sulphuric acid at 140° for 5 minutes, add 5 ml of water, make
alkaline with 5 M sodium hydroxide and add 0.2 ml to a large
volume of water; a bright green fluorescence is produced.

B. Shake a quantity of the contents of the capsules containing
0.25 g ofEthosuximide with 80 ml ofethanol (95 per cent) for
a few minutes, add sufficient ethanol (95per cent) to produce
100 ml, mix and fIlter. Dilute 20 ml of the fIltrate to 100 ml with
ethanol (95 per cent). Absorbance of the resulting solution
at the maxunum at about 248 nm, about 0.43 (2.4.7).

Tesis

Otlierfests. C6iriplyWitli-ilielests stafea-ufider ·Capsales:-

Assay. Weigh accurately a quantity of the contentsof the
capsules containing about 0.2 g ofEthosuximide and dissolve
in 30 mLof dimethylformamide. Titrate with 0.1 M
tetrabutylammonium hydroxide, using a 0.1 per cent w/v
solution of azoviolet in dimethylformamide as indicator. Carry
out a blank titration.

The test is not valid unless the resolution factor between the
pealcs corresponding to 2-ethyl-2-methylsuccinic acid and
ethosuximide in the chromatogram obtained with test solution
(a) is at least 4.

Inject 1 III of test solution (a) and verify that there is no peak
with the same retention time as the internal standard. Inject
separately 1 III of test solution (b) and reference solution (b)
and record .the chromatogram for twice the retention time of
ethosuximide. Calculate the ratio (R) of the area of the peak 1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to
due to ethosuximide to the area of the peak due to the internal 0.01412 g ofC7HllNOz.

....__._-~~~~~~:~~:~~~~;:~:t~;~d~;~::;~~~:~:n~~~~~-~Stor~g~,~Storepro!ect~ from m()istur~.at a teII!~ature!l0t _
. . . exceeding 30°.

ratIo of the sum of the areas of any secondary peaks to the
area of the peak due to the internal standard is not greater
than R.

A. Extract a quantity of the syrup containing 0.5 g of
Ethosuximide with two quantities, each of 30 ml, ofchlorofom1.,
filter the combin~dextracts thr0llgh a plug of cotton and
evaporate the fIltrate to dryness. Heat 100 mg of the residue
with 0.2 g ofresorcinol and 0.1 ml ofsulphuric acid at 140° for
5 minutes, cool, add 5 mlof water, make alkaline with 5 M
sodium hydroxide and add 0.2 ml to a large volume of water;
a bright green fluorescence is produced.

B. In the Assay; the principal peak in the chromatogram
obtained with test solution (b) has the same retention time as

Ethosuximide Syrup
Ethosuximide Oral Solution

Ethosuximide Capsules contain not less than 92.5 per cent
and not more than 107.5 per cent of the stated amount of
ethosuximide, C7HuNOz.

Usual strength. 250 mg;

Ethosuximide Capsules

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). Not more than 0.5 per cent, determined on

1.0 g. Ethosuximide Syrup is a solution ofEthosuximide in a suitable
Assay. Weigh accurately about 0.12 g, dissolve 20 ml of flavoured vehicle.

dimethylformamide and add 0.2 ml ofa 0.5 per cent w/v solution EthosuximideSyrup contains not less than 95.0 per cent and
...... .. ... Q.tthY'-1J_Qlplzth(1leildf!_cjllly!thYlfoil!ZC1:l11rd~,JJt!~t~\Vjt1iQ. JM .. not more than 105;0 per cent of the stated- ·amount···of

tetrabutylammonium hydroxide, until a distinct blue colour
ethosuximide, C7HllNOz.is produced.
Usualstrength. 250mgin 5 ml.

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to
0.01412 g ofC7H11NOz. Identification

Storage. Store protected from light.
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that of the peak due to ethosuximide in the chromatogram
obtained withreference solution (a).

Tests

Other tests. Complies with the tests stated under Ofal liquids.

Assay. Determine by gas chromatography (2.4.13).

Test solution (a). Add 10 ml of water and2g of sodium
bicarbonate to a weighed quantity of the syrup containing
about 0.25 g ofEthosuximide and extract with five quantities,
each of 25 rnl, of chloroform, washing each extract with the
same 10 rnl of water. To the combined extracts add 10 rnl of a
3.0 per cent w/v solution of dimethyl phthalate (internal
standard) in chlorofonn, shake with 10 g ofanhydrous sodium
sulphate and filter.

Test solution (b). Prepare in thesame manner as test solution
(a) but omit the internal standard.

Reference solution. Add 2 rnl of the internal standard solution
to 25.0 rnl of a 0.2 per cent w/v solution of ethosuximide RS in
chloroform.

Chromatographic system
- a glass column 1.5 mx4mm, packed with acid-washed

silanised diatomaceous support (80 to 100 mesh)
impregnated with 3 per cent w/w of cyanopropylmethyl
phenyl methyl silicone fluid (OV-225) of
cyanopropylmethyl phenyl methyl silicone fluid (such
asOV-225),
temperature:
column.165°,
inlet port and detector. 240°,

- flow rate. 30 rnl per minute of the carrier gas.

Determine the weightper rnl ofthe syrup (2.4.29), and c.alculate
the content of C7H jjN02, weight in volume.

Storage. Store at a temperature not exceeditig 30°.

Ethylcellulose
Cellulose ethyl ether

Ethylcellulose is an ethyl ether of cellulose.

Ethylcellulose contains notless than 44.0 per cent and not
more than 51.0 per cent of ethoxy ("OC2H5) groups, calculated
on the dried basis.

Category. Pharmaceutical aid.

Description. A white to light tan powder; almost odourless.

Identification

Dissolve 15 mg of the dried sample in 10 rol of dried
dichloromethane. Grind 0.5 rnl of this solution to dryness

ETHYLCELLULOSE

with 0.3 g of potassium bromide. The residue complies with
the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtaiped with ethylcr::llulose
RS.

Tests

pH (2.4.24). 5.5 to 8.0, determined in a solution prepared in the
following manner. Stir 1.0 g with 50 rnl of carbon dioxide-free
water previously heated to 90°, then cool and dilute with
sufficient carbon dioxide-free water to produce '100 rnl.

Apparent viscosity. 90.0 to 110.0 per cent of that stated on the
label for viscosity types of 10 mPa s or more; 80.0 to 120.0 per
cent of that stated on the label for viscosity types of 6 to 10
millipascal seconds; 75.0 to 140.0 per cent of that stated on
the label for viscosity types of 6 millipascal seconds or less,
determined by the following method. Weigh accurately about
5.0 g, calculated on the dried basis and dissolve in 95.0 ± 0.05
g of a mixture of 80 parts of toluene and 20 parts of ethanol by
weight. For ethylcellulose containing less than 465 per cent
of ethoxy groups use a mixture of 60 parts of toluene and
40 parts of ethanol. Determine the viscosity at 25° byMythod
A (2.4.28).

Arsenic (2.3.10). Mix 1.0 g with 5 rnl of sulphuric acidAsT,
add a few glass beads and digest in a fumehood, preferably
on a hot plate at a temperature not exceeding 120°, until charring
begins. (Additional acid may be necessary to wet some samples
completely but the total volume added should not exceed
10 rnl). Cautiously add, dropwise, hydrogen peroxide solution
(30 per cent) allowing the reaction to subside and again
heating between additions of drops; Add the first few drops
very slowly with sufficient mixing to preventa rapid reaction.
Discontinue heating iffoarning becomes excessive. When the
reaction has abated, heat cautiously, rotating the flask
occasionally to prevent the sample from caking on glass
exposed to the heating unit. Maintain oxidising conditions
at all times during th~ digestion by (ldding small quantities
ofthe hydrogen peroxide solution wheneverthe mixture turns
brown or darkens. Continue the digestion until the organic
matter is destroyed, gradually raising the temperature of the
heating unit until fumes of sulphur trioxide are copiously
evolved and the solution becomes c;olourless or retains only
a light straw colour. Cool, add cautiously 10 rnl ofwater, mix,
and again evaporate till. strong fuming, repeating this
procedure to rem.ove any trace of hydrogen peroxide. Cool,
add cautiously 10 rnl of wat~r, wash the sides of the flask with
a few mIofwater, and dilute w~th wat~rto 35 mI. Theresulting
solution complies with the limit test for arsenic (3 ppm).

Heavy metals (2.3.13). 0.5 g complies with the limit test for
heavy metals, Method B (40 ppm).
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Mol. Wt. 64.5

ETHYL CHLORIDE

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Loss on drying (2.4.19). Not more than 3.0 percent, deteimined
on J.O g by drying in an oven at 105° for 2 hours.

Assay. Weigh accurately about50 mg in an empty, tared Hard
Gelatin Capsule Shell and carry out the determination of
methoxyl (2.3.29).

I ml of 0.1 M sodium thiosulphate is equivalent to 0.0007510
ofethoxy (-OCzHs) groups.

Labelling. The label states the apparent viscosity in mPa s of
a 2.0 per cent w/v solution and its ethoxy content.

Ethyl CWoride

CzHsCl

Ethyl Chloride is chloroethane.

Category. Anaesthetic.

Description. Gaseous at ambient temperatures and pressures
but is generally compressed to a colourless, mobile, flammable
and very volatile liquid; odour, pleasant and ethereal.

Identification

A. Biirns with a luminous' flame with theprodiidionof
hydrogen chloride.

B. Hydrolyse afew ml with 5M sodium hydroxide; the resulting
solution gives the reactions of chlorides (2.3.1), and after the
addition of iodine solution and warming, crystals of iodoform
are produced.

Tests.

Acidity oralkalinity. Shake 10 ml with 10 ml ofice-cold water
and allow the ethyl chloride to evaporate at room temperature;
the residual liquid (liquid A) is neutral to litmus solution.

Ionisable .chlorides. 5 m1 of liquid A gives no turbidity with
silver nitrate solution.

Ethanol. Warm 5 ml ofliquidAwith iodine solution and sodium
carbonate; no iodoform is produced.

DistiUation range. Into a dry 100-ml measuring cylinder insert
a stopper carrying a short exit tube not less than 6 rom in
internal diameter tmd an accurately standardised short-bulb
thermometer covering the range -20° to +30° and graduated
in tenths ofa degree. Cover the bulb of the thermometer with
apiece ofvery fine musliri., free from grease and sizing materials,
so that one end hangs down about 10 rom below the bulb.

IP2010

Cool the cylinder in ice-water, transfer to it 100ml.ofthe sample;
previously cooled in ice-water, insert the stopper and adjust
the thermometer so that the end of the muslin dips into the
liquid and the bulb is above the surface. Replace the ice-water
with water at 24°. to 26° and observe the temperature when
5 ml of sample has evaporated and again when 5 ml remains.
Continually lower the thermometer to maintain its position
relative to the, liquid surface throughout the test. Correct the
observed temperature by adding 0.26° for every kPa that the
barometric pressure is below 101.3 kPa or by subtracting 0.26°
for every kPa above. The corrected temperature is not lower
than 12.0° and not higher than 12.so.

Other organic compounds. On evaporation, no foreign odour
is detectable' at any stage.

Non-volatile matter. Not more than 0.01 per cent w/w, when
evaporated and dried at 105°. .-

Storage. Store protected from light in a refrigerator (2° to 8°).

Ethyl Oleate

CZoH3S0Z Mol. Wt. 310.5

Ethyl Oleate consists of the ethyl esters of (Z)-oleic and
related acids.

Ethyl Oleate contains not less than 100.0per cent w/w and not
more than 105.0 per cent w/w of the ethyl esters of (Z)-oleic
and related acids, calculated as CzoH3s0z.

Category. Pharmaceutical aid.

Description. A pale yellow oil; odour, slight but not rilllcid.

Tests

Weight per mI (2.4.29). 0.869 g to 0.874 g, determined at 20°.

Acid value (2.3.23). Not more than 0.5.

Peroxides. Dissolve 5.0 g in 15 ml of chloroform, add 20 ml of
glacial acetic acid and 0.5 ml of a saturated solution of
potassium iodide, mix and allow to stand for exactly 1 minute
in the dark. Add 30 ml of water and titrate with 0.01 M sodium
thiosulphate using starch solution as indicator; not more
than 2.5 ml of 0.01 M sodium thiosulphate is required:

Iodine value (2.3.28). 75 to 85.

Assay. Boil a suitable volume of ethanol (95 per cent) to
expel.carbon dioxide and neutralise it to phenolphthalein
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solution. Weigh accurately about 2.0 g of the substance under
examination, dissolve in 5 rnl of the neutralised ethanol
contained in a hard-glass flask and neutralise the free acid in
the solution with 0.1 M ethanolic potassium hydroxide using
0.2 rnl of phenolphthalein solution as indicator. Add 25.0 rnl
of 0.5 M ethanolic potassium hydroxide and boil under a
reflux condenser on a water-bath for 1 hour and continue
boiling for 2 hours over a flame. Add 20 rnl ofwater and titrate
the excess of alkali with 0.5 M hydrochloric acid using a
further 0.2 mI ofphenolphthalein solution as indicator. Repeat
the operation without the substance under examination. The
difference between the titres represents the alkali required to
saponify the substance under examination.

1 mI of 0.5 M ethanolic potassium hydroxide is equivalent to
0.1553 gofC2oH3g02.

Storage. Store protected from light in small, well-filled and
well-closed containers under an atmosphere of nitrogen.

Ethylenediamine Hydrate

H N'/~NH2 ,H20
2 .

ETHYLOESTRENOL

Hea.vy metals (2.3.13). Evaporate 5.0 mI on a water-bath to
dryness, add to the residue 1 mI of hydrochloric acid and
0.5 rnl of nitric acid and evaporate to dryness. Dissolve the
residue in 20 rnl of warm water, cool, add sufficient water to
produce 100 mI and mix. 20 rnl ofthe resulting solution complies
with the limit test for heavy metals, Method A (20 ppm).

Iron (2.3.14). To the residue obtained in the test for Non
volatile matter add 1 rnl of hydrochloric acid and 0.5 rnl of
nitric acid and evaporate to dryness on a water-bath. Dissolve
the residue in 20 mI of warm water and dilute with water to
100 mI. 40 mI of the solution complies with the limit test for iron
(20 ppm).

Non-volatile matter. Not more than 0.02 per cent w/v,
determined on 5.0 mI by evaporating to dryness on a water
bath and dryingat 105° for 1 hour.

Assay. Weigh accurately about 1.0 g, dissolve in 75 rnl of
water and titrate with 1 M hydrochloric acid using
bromophenol blue solution as indicator until a yellow colour
is produced.

1 rnl of 1 M hydrochloric acid is equivalent to 0.03906 g of
~HgN2,H20.

Storage. Store protected from light.

Mol. Wt. 78.1

Ethylenediamine Hydrate is e1hane-l,2-diamine
monohydrate.

Ethylenediamine Hydrate contains not less than 97.5 per cent
w/w and not more than 101.5 per cent w/w ofC2HgN2,H20.

Category. Pharmaceutical aid (forAminophylline Injection).

Description. Aclear, colourless or slightly yellow liquid; odour,
ammoniacal.

Identification

A. Dilute 1 rnl to 6 rnl with water. To 3 drops of the solution
add 2 mI of a 1 per cent w/v solution of copper sulphate arid
shake; a purple-blue colour is produced.

B. It is strongly alkaline.

Tests

Ammonia and other bases. Weigh accurately about 1.5 mI and
transfer with the aid of ethanol (95 per cent) to a small dish.
Add, with stirring, 20mI ofdilute hydrochloric acid. Evaporate
the solution to dryness on a water-bath, breaking up any cake
formed with a glass rod, and dry at 105° for 1 hour.

1 g of residue is equivalent to 0.5872 g of C2HgN2,H20.

Calculate the percentage of C2HgN2,H20; the result is within
0.5 per cent of the percentage of ethylenediaminehydrate
determined in the Assay.

Ethyloestrenol

H C OH
3 _ """

H CH3

C2oH320 Mol. Wt..288.5

Ethyloestrenol is 17a.-ethylestr-4-en-17~-01 containing a
variable amount of methanol of crystallisation.

Ethyloestrenol contains not less than 95.0 per cent and not
more than 103.0 per cent of C2oH320, calculated on the
anhydrous and methanol-free basis.

Category. Anabolic steroid.

Dose. 2 to 4 mg daily.

Description. A white or almost white, crystalline powder;
almost odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ethyloestrenol
RS or with the reference spectrum of ethyloestrenol.
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Reference solution (a). A 0.01 per cent w/vsolution of the
substance under examination.

Reference solution (b). A 0.005 per cent w/v solution of the
substance under examination.

Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with reference solution (a) and not
more than one such spot is more intense than the spot in the
chromatogram obtained with reference solution (b).

Methanol. Not more than 4.0 per cent w/w, determined by the
following method.

Determine by gas chromatography (2.4.13).

Test solution (a). A solution containing 10.0 per cent w/v of
the substance under examination in acetone.

Test solution (b). A solution containing 10.0 per cent w/v of
the substance under examination and 0.4 per cent v/v of
ethanol (internal standard) in acetone.

Reference solution. A solution containing 0.4 per cent v/v of
methanol and 0.4 per cent v/v of the internal standard in
acetone.

Apply to the plate 2 III of each solution. After development,
dry the plate in air, heat it at 105° for 10 minutes, spray with
ethanolic sulphuric acid (20 per cent) and heat at 105° for a
further 10 minutes. Allow to cool and examine in daylight and
in ultraviolet light at 365 nm. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution (a).
The principal spot in the chromatogram obtained with
reference solution (b) appears as a single, compact spot.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of heptane and 20
volumes of acetone.

Solvent mixture. A mixture of 90 volumes of chloroform and
10 volumes of methanol.

Test solution. Dissolve 0.25 g of the substance under
examination in 100 ml with solvent mixture.

Reference solution (a). A 0.25 per cent w/v solution of
ethyloestrenol RS in the same solvent mixture.

Reference solution (b). A mixture of equal volumes of the test
solution and reference solution (a).

Chromatographic system
Tests - a glass column 2.0 m x 0.4 rom, packed with porous

. .. ° 0' polymer beads (100 to 120 mesh)(such as Porapak Q),
~-~Specificopticalrotation(2.4.22).+29.0~to+33.0",detemune~_c_--""4emperature:~.· ~... .. . . .. .. .. . .

in a 1.0 per cent w/v solution in dioxan. column.l700,

17(l-Ethyloestran-17~-oI. Determine by thin-layer inlet port and detector. 240°,
chromatography (2.4.17), coating the plate with silica gel G - flame ionisation detector,
containing 20 per cent w/v of silver nitrate. - flow rate. 30 ml per minute of the carrier gas (nitrogen).

Mobile phase. A mixture of 75 volumes of toluene and 25 Calculate the percentage w/w ofmethanol~ assuming its weight
volumes of nonan-5-one. per ml at 20° to be 0.792 g.

Solvent mixture. A mixture of 9 volumes of chloroform and 1 Sulphated ash (2.3.18). Not more than 0.1 per cent.
volume of methanol. Water (2.3.43). Not more than 0.5 per cent, determined on

Assay. Determine by gas chromatography (2.4.13).

Test solution (a). A solution containing 0.2 per cent w/v of the
substance under examination in chloroform.

Test solution (b). A solution containing 0.2 per cent w/v of the
substance under examination and 0.1 per cent w/v ofarachidic
alcohol (internal standard) in chloroform.

Reference solution. A 0.2 per cent w/v solution of
ethyloestrenol RS in chloroform.

Chromatographic system
- a glass column 1.0 m x 4 rom, packed with acid-washed,

silanised diatomaceous support (80 to 100 mesh) coated
with 3 per cent w/w of phenyl methyl silicone fluid
(50 per cent phenyl) (such as OV-17),

... .TeSLSQlution.DissolY_e_O..~tg .Qf'_tll.e suJl:lj>JJl.nc~_JJJlld~I ~.Q.g, .
examination in 10 ml with solvent mixture.

Reference solution. A 0.08 per cent w/v solution of 17a
ethyloestran-17~-olRS in the same solvent mixture.

Apply to the plate 5 III of each solution. After development,
dry the plate, heat it at 105° for 10 minutes, spray with ethanolic
sulphuric acid (20 per cent), heat at 105° for a further 10
minutes and allow to cool. Any spot corresponding to 17(l
ethyloestran-17~-ol in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with the reference solution.

Related substances. Carry out Identification test B but using
10 III oithe following solutions.

Test solution. A 1 per cent w/v solution of the substance
under examination.
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- temperature:
column.200°,
inlet port anddetector. 280°,

- flame ionisation detector,
- flow rate. 30 ml per minute of the carrier gas (nitrogen).

Calculate the content of C2oH320.

Storage. Store protected from light in a refrigerator (2° to 8°).

Ethyloestrenol Tablets

Ethyloestrenol Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
ethyloestrenol, C2oH320.

Usual strength. 2 mg.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G

Mobile phase. A mixture of 80 volumes of heptane and
20 volumes of acetone.

Solvent mixture. A mixture of 90 volumes of chloroform and
10 volumes of methanol.

Test solution. Extract a quantity of the powdered tablets
containing 1 mg of Ethyloestrenol with chloroform, filter,
evaporate the filtrate to dryness at room temperature at a
pressure not. exceeding 0.2 kPa and dissolve the residue in
0.4 ml with solvent mixture.

Reference solution (a). A 0.25 per cent w/v solution of
ethyloestrenol RS in the same solvent mixture.

Reference solution (b). A mixture of equal volumes of the test
solution and reference solution (a).

Apply to the plate 2 III of each solution. After development,
dry the plate in air, heat it at 105° for 10 minutes, spray with
ethanolic sulphuricacid (20 per cent) and heat at 105° for a
further 10 minutes. Allow to cool and examine in daylight and
in ultraviolet light at 365 nm. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution (a).
The principal spot in the chromatogram obtained with
reference solution (b) appears as a single, compact spot.

B. In the Assay, the principal peak the chromatogram obtained
with the test solution has the same retention time as that of
the peak due to ethyloestrenol RS in the chromatogram
obtained with the reference solution (a).

ETHYLOESTRENOL TABLETS

Tests

17c:x..Ethyloestran.17p.ol. Determine by thin-layer
chromatography (2.4.17), coating the plate with silica gel G
containing 20 per cent w/v of silver nitrate.

Mobile phase. A mixture of 75 volumes of toluene and 25
volumes of nonan-5-one.

Solvent mixture. A mixture of 90 volumes of chloroform and
10 volumes of methanol.

Test solution. Dissolve 20 mg of the residue obtained in the
test for Related substances in 0.5 ml with solvent mixture.

Reference solution. A 0.08 per cent w/v solution of
17a-ethyloestran-17~-olRS in the same solvent IDixture.

Apply to the plate 5 III of each·solution. After development,
dry the plate, heat it at 105° for 10 minutes, spray with ethanolic
sulphuric acid (20 per cent), heat at 105° for a further 10
minutes and allow to cool. Any spot corresponding to
17a-ethyloestran-17~-01in the chromatogram obtained with
the test solution is not more intense than the spot in the
chromatogram obtained with the reference solution.

Related substances. Carry out Identification testA but using
10 III of the following solutions.

Solvent mixture. A mixture of 90 volumes of chloroform and
10 volumes of methanol.

Test solution. Extract a quantity of the powdered tablets
containing 40 mg of Ethyloestrenol with chloroform, fIlter,
evaporate the fIltrate to dryness and dissolve 10 mg of the
residue in 1 ml with solvent mixture.

Reference solution (a). Dilute 1 volume of the test solution to
100 volumes with the same solvent mixture.

Reference solution (b). Dilute 1 volume of reference solution
(a) to 2 volumes with the same solvent mixture.

Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with reference solution (a) and not
more than one such spot is more intense than the spot in the
chromatogram obtained with reference solution (b).

Uniformity of content. Comply with the test stated under
Tablets.

Proceed as directed in the Assay using the following solutions.

Test solution. Powder one tablet, extract with 5 ml ofchloroform
in a centrifuge tube, centrifuge, evaporate 2.0 ml of the
supernatant liquid in a current ofnitrogen, dissolve the residue
in 2 ml of acetone, evaporate the solution to dryness on a
water-bath and dissolve the residue in 0.4 ml of chloroform.

Reference solution (a). A solution containing 0.2 per cent
w/v of ethyloestranol RS and 0.1 per cent w/v of arachidic
alcohol (internal standard) in chloroform.
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Identification

Description. A white or almost white, crystalline powder.

TestA may be omitted iftests Band Care carried out. .Tests B
and Cmay be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with etodolac RSor
with the reference spectrum of etodolac.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of0.5 volume ofglacial acetic acid,
30 volumes of anhydrous ethanol and 70 volumes of toluene.

Test solution. Dissolve 10 mg of the substance under
examination in 10 ml of acetone.

Reference solution. A 0.1 per cent w/v solution of etodolac
RS in acetone.

Tests

Calculate the content of CZOH3ZO in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by gas chromatography (2.4.13).

Test solution. Weigh and powder 20 tablets. Extract a quantity
of the powdered tablets containing about 8 mg of
Ethyloestrenol with 20 ml of acetone, filter, evaporate the
filtrate to dryness on a water-bath and dissolve the residue in
4.0 ml of chlorofonn.

Reference solution (a). A solution containing 0.2 per cent
vv/v.oJ eflJyJqe§!~erzoll?§aIlc10,Jper cent vv!Y ~rClrar::lzidic
alcohol (internal standard) in chlorofonn.

Reference solution (b). Prepared in a similar manner as solution
(1) but extracting with 20 ml of a 0.02 per cent w/v solution of
arachidic.alcohol in acetone. hnpregnate the TLC plate by heating at 105° for 1 hour. Place

the plate in an unsaturated chamber containing a mixture of 20
Chromatographic system volumes of a 2.5 per cent w/v solution of ascorbic acid and 80

- a glass column 1.0mx4mm,packed with acid-washed, volumes of methanol. Allow the solution to rise 1 em above
silanised diatomaceous support (80 to 100 mesh) coated the line of application on the plate, remove the plate and allow
with 3 per cent w/w of phenyl methyl silicone fluid itto dry for 30 minutes.
(50 per cent phenyl) (such as OV-I7),

Apply to the plate 10 ,.u of each solution. Allow the mobile- temperature:
--coT1.:iiiiii:200o;~~--~------------'-------'---- -~'-'-'-'---"-' "-phase'torise'15cm-ofthe plate;-Bry,theplate'inair andexarnine

inlet port and detector. 280°, in ultraviolet light at 254 nm. The principal spot in the
...: -flameionisatioh detector, chromatogram obtained with the test solution corresponds to
_ flow rate. 30 ml per minute of the carrier gas (nitrogen). that in the chromatogram obtained with the reference solution.

Calculate the content of C
ZO

H
3Z

O in the tablets. C. Melting point (2.4.21). 144° to 150°.

Storage. Store protected from light in a refrigerator (2° to 8°).

Reference solution (b). Prepare in the same manner as the .test
solution on 2.0 ml of .the supernatant liquid but byextracting
with 2.0 nil of a 0.02 per cent w/v solutionofarachidic alcohol
in acetone.

Related substances. Determine by liquid chromatography
(2.4.14).

Etodolac--- !.e_~t __s.gl'!tjgfl.:_}?i§.s.g!-,,-~g:Q~_K_()X_~_h.~§l~h.§ t~.Jl<':~_ll.Jl~~r.
examination in acetonitrile and dilute to 50.0 ml with the same
solvent.

Mol.Wt. 287.4

Etodolac is 1,8-diethyl-I,3,4,9-tetrahydropyrano
[3,4-b]indole-l-acetic acid. .

Etodolac contains not less than 98.0 per cent and not more
than 102.0 per cent ofC17Hz1N03, calculated on the anhydrous
basis.

Category. Analgesic; antiinflammatory..

Reference solution (a). Dilute 1.0 ml of the test solution to
50.0 ml with acetonitrile. Dilute 1.0 ml of this solution to
20.0 ml with acetonitrile.

Reference solution (b). Dissolve 4 mg of 2-(7-ethyl-1H-indol
3-yl)ethanol RS(etodolac impurity H) in 10.0ml of the test
solution . Dilute 0.5 ml of this solution to 50.0 ml with
acetonitrile.

Chromatographic system
- a stainless steel column 15 em x 4.6 rom,packed with

endcapped butylsilane bonded to porous silica (3.511ill),
- mobile phase: A. 0.077 per cent w/v solution of

ammonium acetate,
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Mobile phase B
(per cent v/v)

20-+50

50

50-+20

IP 2010

B. a mixture of 10 volumes of mobile
phase A and 90 volumes of acetonitrile,
a linear gradient programme using the conditions given
below,

- flow rate. I ml per minute,
- spectrophotometer set at 225 nm,
- injection volume. 5 Ill.

Time Mobile phase A
(min.) (per cent v/v)

0-25 80-+50

25-42 50

42-48 50-+80

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to etodolac and etodolac
impurity H is not less than 5.0. The relative retention time with
reference to e.todolac for 8-desethyl etodolac (etodolac
impurity A) is about 0.68, for 8-methyl etodolac (etodolac
impurity B) is about 0.83, for I-methyl etodolac (etodolac
impurity C) is about 0.85, for 2-(7-ethyl-lH-indol-3-yl)ethanol
(etodolac impurity H) is about 1.09, for 8-isopropyl etodolac
(etodolac impurity D) is about 1.17, for I-propyl etodolac
(etodolac impurity G) is about 1.19,for 8-propyl etodolac
(etodolac impurity E) is about 1:2, for I-isopropyl etodolac
(etodolac impurity F) is about 1.22, for etodolac dimer(etodolac
impurity 1) is about 1.5. and for etodolac methyl ester (etodolac
impurity K) is about 2.37.

Inject reference solution (a) and the test solution. In the
chromatogram obtained with the test solution, the area of
secondary peak due to etodolac impurity C is not more than 5
tiinesthe· area of the piiricipalpeak in the chi6rri°aiogram
obtained with reference solution (a) (0.5 per cent); the area of
each secondary peak corresponding to etodolac impurity A,
B, D, E, F, G, H, I,K is not more than twice the area of the
principal peak in the chromatogram obtained with reference
solution (a) (0.2 per cent); the area of any other secondary
peak is not more than the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.1 per
cent) and the sum of all other secondary peaks is not more
than 10 times the area of the principal peak in the chromatogram
obtained with reference solution (a) (1.0 per cent). Ignore any
peak with an area less than 0.5 times the area of the principal
peak in the chromatogram obtained with reference solution
(a) (0.05 per cent).

Heavy metals (2.3.13).2.0 g complies with the limit test for
heavy metals, Method B (10 ppm).

Chlorides. Dissolve 1.0 g of the substance under examination
in 60 ml of methanol, add 10 ml of water and 20 ml of dilute
nitric acid. Titrate with 0.01 M silver nitrate, determining the
end-point potentiometrically (2.4.25).

ETODOLAC CAPSULES

1 ml of0.01 M silver nitrate is equivalent to 0.0003545 g ofCI
(300 ppm).

Water (2.3.43). Not more than 0.5 per cent, determined on
LOg.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Assay. Weigh accurately about 0.25 g and dissolve in 60 ml.of
methanol. Titrate with 0.1 M tetrabutylammonium hydroxide,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to
0.02874 g ofCJ7H21N03•

Etodolac Capsules
Etodo1ac Capsules contain not less than 95.0 per cent and not
more than 105.0 per cent of the stated amount ofetodolac,
CJ7H21N03•

Usual strengths. 200 mg; 300 mg.

Identification

To a quantity of the contents of the capsules containing about
0.1 g of Etodolac, add 4 ml of 0;01 M hydrochloric acid and
mix with the aid of ultrasound for 5 minutes, shaking
occasionally, centrifuge for 10 minutes, discard the supernatant
liquid and wash. the residue with 4 ml of water. Shake to
disperse, centrifuge for 10 minutes anddiscard thesupernatant
liquid. Add 4 ml of 0.01 M sodium hydroxide to the residue
and mix with the aid of ultrasound for 5 minutes, shaking
occasionally and centrifuge for 10 minutes. Transfer the
supernatant liquid to a second centrifuge tube, add about 1 ml
of 0.1 M hydrochloric acid, the pH of the supernatant liquid
should be 2 or less. Centrifuge for 10 minutes, discard the
supernatant liquid and wash the residue with 4 ml of water,
shake to disperse and centrifuge for 10 minutes. Discard the
supernatant liquid and dry the residue at 105° for 1 hour. The
residue complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with etodolac RS or
with the reference spectrum of etodolac.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the re~erence solution.

Tests

Dissolution (2.5.2).

Apparatus No.2,
Medium. 900 ml ofphosphate bufferpH 7.5,
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Speed and time. 100 rpm and45 minutes.

Withdraw a suitable volume of the medium and filter through
a membrane filter. Measure the absorbance of the filtrate,
suitably diluted if necessary with dissolution medium at 278
TIm (2.4.7). Calculate the content of etodolac, C17H21N03 in the
medium from the absorbances obtained from a solution of
known concentration of etodolac RS.

D. Not less than 70 per cent of the stated amountofC17H21N03•

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of0.5 volumes ofglacial acetic acid,
30 volumes of absolute ethanol and 70 volumes of toluene.

Test solution. Shake a quantity of the contents of capsules
containing 0.2 g ofEtodolac with-20;Oml-ofacetone;mixwith
the aid of ultrasound for 5 minutes and filter.

Apply to the plate 10 J.ll of each solution. Mter development,
dry the plate in air and examine in ultraviolet light at
254 TIm. Any secondary spot in the chromatogram obtained
with the test solution corresponding to the acid dimer is not
more intense than the spot in the chromatogram obtained
with reference solution (0.1 per cent).

Total methyl analogue impurities. Determine by liquid
chromatography (2.4.14).

Test solution. Shake a quantity of the contents of capsules
containing 0.1 g ofEtodolac with 40 ml ofmethanol, mix with
the aid ofultrasound for 5 minutes, filter and dilute 10.0 ml of
the filtrate to 25.0 ml with water.

Reference solution. Dilute 1.0 ml ofa solution containing 0.025
per cent w/v each of etodolac I-methyl analogue RS and
etodolac 8~methyl analogue RS in methanol to 50.0 ml with
water.

Inject the reference solution and the test solution. Run the
chromatogram twice the retention time of the principal peak.

Calculate the content of etodolac I-methyl analogue and
etodolac 8-methyl analogue in etodolac. Total content is not
more than 1.0 per cent.

Other·tests.Complywiththetests stated-underCapsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve a quantity of the mixed contents of
20 capsules containing 50 mg ofEtodolac with about 70 ml of
0.1 M sodium hydroxide for 30 minutes, dilute to 100.0 ml with
0.1 M sodium hydroxide, mix and filter through a glass-fibre
filter. Dilute 2.0 ml of the filtrate to 100.0 ml with the mobile
phase.

Reference solution (a). Dilute 2.0 ml of a 0.05 per cent w/v
solution of etodolac RS in 0.1 M sodium hydroxide to
100.0 ml with the mobile phase.

Reference solution (b). Add 2.0 ml of a 0.05 per cent w/v
solution of etodolac I-methyl analogue RS in 0.1 M sodium
hydroxide to 2.0 ml ofa 0.05 per centw/v solution of etodolac

Place the plate in an unlined tank containing a solution

Etodolacacid.dime~.Determine.bythin-layerchromatography

(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 3 volumes of glacial acetic acid,
17 volumes of 1,4-dioxan and 60 volumes of toluene.

Test solution. Shake a quantity of the contents of capsules
containing 0.6 g ofEtodolac with 20.0 ml ofacetone, mix with
the aid of ultrasound for 5 minutes and filter.

Reference solution. A 0.003 per cent w/v solution of etodolac
acid dimer RS in acetone.

Place the plate in an unlined tank containing a solution
prepared by dissolving 0.5 g of L-ascorbic acid in 20 ml of
water and adding 80 ml of methanol. Allow the solution to
ascend 1 cm above the line ofapplication on the plate, remove
the plate and allow it to dryfor atleast 30 minutes.

Reference solution (b). Dilute 1.0 ml ofreference solution (a)
to 2.0 ml with acetone.

Reference solution (a). Dilute 1.0 ml of the test solution to
200.0 ml with acetone.

Apply to the plate 10 J.ll of each solution. Mter development,
dry the plate in air and examine in ultraviolet light at
254 TIm. Any secondary spot in the chromatogram obtained
with test solution is not more intense than the spot in the
chromatogram obtained with reference s<;>lution (a) (0.5 per
cent) and not more than one such spot is more intense than
the spot in the chromatogram obtained with reference solution
(b) (0.25 per cent).

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 1JlIl),
mobile phase: a mixture of 13 volumes of acetonitrile,
19 volumes of methanol and 68 volumes of a 1.74 per
cent w/v solution of dipotassium hydrogen phosphate,

- flow rate. 1ml per minute,
prepared by dissolving 0.5 g of L-ascorbic acid in 20 ml of _ spectrophotometer set at 225 TIm

water and adding 80 ml of methanol. Allow the solution to _ injection volume. 20 J.ll. '
~~~__ ~~__Jl~!,::eIld 1 cm 8:.b.Qve the line, of aRRli<;atioIlon t:1le121ate, reIllove, ~__ ~~~_~~ __ ._~ __ ~__~~ __.~~_~.~__~._. ~.._....

the plate and allow it to dry for at least 30 minutes. Inject the reference solution. The test is not valid unless the
resolution between the peaks due to etodolac 8-methyl
aiialoguefu::idetodoIatl-Ihethyl afia}(Ygue iSfiorIess than
0.75.
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RS in 0.1 M sodium hydroxide and dilute to 100 .0 ml with the
mobile phase.

Chromatographic system
- a stainless steel column 12.5 cm x 4.6 mm, packed with

octadecylsilanebonded to porous silica (5 fJIll) (such as
Spherisorb ODS 1),

- mobile phase: a mixture of 45 volumes of acetonitrile
and 55 volumes ofphosphate buffer pH 4.75,

- flow rate. 1ml per minute,
- spectrophotometer set at 225 nm,
- injection volume. 20 f.Il.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to etodolac and etodolac 1
methyl analogue is not less than 1.5.

Inject reference solution (a) and the test solution.

Calculate the content of C17H21N03 in the capsules.

Etodolac Tablets
Etodolac Tablets contain not less than 95.0 per cent and not
more than 105.0 per cent of the stated amount of etodolac,
C17H21N03•

Usual strengths. 200 mg; 300 mg; 400 mg.

Identification

Shake a quantity of the powdered tablets containing 0.5 g of
etodolac with 30 ml ofhexane for 5 minutes, centrifuge, discard
the clear hexane layer and add about 40 ml of ether to the
residue, shake for 5 minutes, centrifuge for 5 minutes, decant
the ether layer and fJJ.ter if necessary. Evaporate the solution
to dryness under nitrogen and add about 5 ml of 0.1 M
hydrochloric acid to the residue. Warm on a water-bath until
the residue begins to crystallise and triturate with a glass rod
to promote crystallisation. Cool the mixture in an· ice bath,
filter through a glass-fibre filter and dry the crystals at a
pressure of2 kPa at 60° for 1 hour, Complies with the following
tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with etodolac RS or
with the reference spectrum of etodolac.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.2,

Medium. 900 ml ofphosphate bufferpH 7.5,

ETODOLAC TABLETS

Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and fJJ.ter through
a membrane fJJ.ter. Measure the absorbance of the fJJ.trate,
suitably diluted if necessary, at the maximum at about 278 nm
(2.4.7). Calculate the content of etodolac, C 17H21N03 in the
medium from the absorbance obtained from a solution of
known concentration of etodolac RS.

D. Not less than 70 per cent of the stated amount ofC 17H21N03•

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 0.5 volumes of glacial acetic
acid, 30 volumes of absolute ethanol and 70 volumes of
toluene.

Test solution. Shake a quantity of the powdered tablets
containing 0.2 g ofEtodolac with 20.0 ml ofacetone, mix with
the aid of ultrasound for 5 minutes and fJJ.ter.

Reference solution (a). Dilute 1.0 ml of the test solution to
200.0 ml with acetone.

Reference solution (b). Dilute 1.0 ml of reference solution (a)
to 2.0 ml with acetone.

Place the plate in an unlined tank containing a solution
prepared by dissolving 0.5 g of L-ascorbic acid in 20 ml of
Water and adding 80 ml of methanol. Allow th~ solution to
ascend 1 cm above the line of application on the plate, remove
the plate and allow it to dry for at least30 minutes.

Apply to the plate 10 f.Il of each solution. After development,
dry the plate in air and examine in ultraviolet light at
254 nm. Any secondary spot in the chromatogram obtained
with the test solution is not more intense than the spot in the
chromatogram obtained with reference solution (a) (0.5 per
cent) and not more than one such spot is more intense than
the spot in the chromatogram obtained with reference solution
(b) (0.25 percent).

Etodolac acid dimer. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 3 volumes of glacial acetic acid,
17 volumes of 1,4-dioxan and 60 volumes of toluene.

Test solution. Dissolve a quantity of the powdered tablets
containing about 0.6 g ofEtodolac with 20.0 ml ofacetone, mix
with the aid of ultrasound for 5 minutes and fJJ.ter.

Reference solution. A 0.003 per cent w/v solution of etodolac .
acid dimer RS in acetone.

Place the plate in an unlined tank containing a solution
prepared by dissolving 0.5 g of L-ascorbic acid in 20 ml of
water and adding 80 ml of methanol. Allow the solution to
ascend 1 cm above the line of application on the plate, remove
the plate and allow it to dry for at least 30 minutes.
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Apply to the plate 10 III of each solution. After development,
dry the plate in air and examine in ultraviolet light at
2:;4 DID. Any secondary spot in the chromatogram ot>tained
With the. test solution corresponding to the acid dimer is not
m()re intense than the spot in the chromatogram obtained
with the reference solution (0.1 per cent).

Total methyl analogue impurities. Total content is not more
than 1.0 percent.

Determine by liquid chromatography (2.4.14).

Test solution. Weigh a quantity of the powdered tablets
containing 0.1 g ofEtodolac with 40 rnl of methanol, mix with
the aid of ultrasound for 5 minutes and fIlter. Dilute 10.0 rnl of
the fIltrate to 25.0 rnl with water.

J3.efexence.sqluli()ll. :Pilut~ 1.~9IIil()fa~o!1lt:iop:cop:taillingO.025

per cent w/v each of etodolac I-methyl analogue RS and
etodolac 8-methyl analogue RS in methanol to 50.0 rnl with
water.

hYdfoxideto2.0rnlofa 0.05 per Cent wlVsolution of etodolai:
RS in 0.1 M sodium hydroxide and dilute to 100 .0 rnl with the
mobile phase.

Chromatographic system
- a stainless steel column 12.5 em x4.6 rom, packed with

octadecylsilane bonded to porous silica (5. /lill),
- mobile phase: a mixture of 45 volumes of acetonitrile

and 55 volumes of phosphate buffer pH 4.75,
- flow rate. 1 rnl per minute,
- spectrophotometer set at 225 DID,
- injection volume. 20 Ill.

Inject reference solution (b). The test is not valid unless the
resolution between peaks due to etodolac and etodolac 1
methyl analogue is not less than 1.5.

Inject reference solution (a) . and the·testsolution; .

Calculate the content of C17H21N03in the tablets.

Chromatographic system
- a stainless steel column 25 em x 4.6 rom, packed with

octadecylsilane bonded to porous silica (5 /lill),
- mobile phase: a mixture of 13 volumes of acetonitrile,

19 volumes of methanol and 68 volumes of a 1.74 per
cent w/v solution of dipotassium hydrogen phosphate,
flow rate. 1 rnl per minute,

- spectrophotometerset'at225·DID;-·..··""""~-_ ..__··""~ .._·~··
- injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
resolution between the peaks due to etodolac 8-methyl
analogue and etodolac I-methyl analogue is not less than
0.75.

Inject the reference solution and the test solution. Run the
cmorriatograrri twice the retention time of the principal peak.

Calculate the content of etodolac I-methyl analogue and
~tm:lQlilG.8:J:Il~t1lylilDiilQgll~jl.l~tQdQlilG..

Etoposide

Mol. Wt. 588.6

Etoposide is 4'-demethylepipodophyllotoxin 9-[4,6-0
ethylidene-~-D-glucopyranoside].

CAUTION - Etoposide is potentially cytotoxic. Great care
should be taken in handling the powder and preparing
solutions.

Etoposide contains not less than 95.0 per cent and not more
than 105.0 per cent of C29H32013, calculated on the anhydrous
basis.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets, shake a quantity
of the powder containing 50 mg ofEtodolac with 70 rnl oW.1
M sodium hydroxide for 30 minutes, dilute to 100.0 rnl with
0.1 M sodium hydroxide, mix and fIlter through a glass-fibre
fIlter. Dilute 2.0 rnl of the solution to 100.0 rnl with the mobile
phase.

Reference solution (a). Dilute 2.0 rnl of a 0.05 per cent w/v
solution ofetodolac RS in 0.1 M sodium hydroxide tolob.o
rnl with the mobile phase.

Reference solution (b). Add 2.0 rnl of a 0.05 per cent w/v . Category. Anticancer.
solution of etodolac I-methyl analogue RSin 0.1 M sodium Description. A white or almost white crystalline powder.
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Reference solution (a). Dilute 1.0 ml of test solution (a) to
10.0 ml with the solventmixture. Dilute 1.0 ml of this solution
to 20.0 ml with the solvent mixture.

Reference solution (b). Dilute 4.0 ml ofreference solution (a)
to 10.0 ml with the solvent mixture.

Reference solution (c) A 0.1 per cent w/v solution ofetoposide
RS in the solvent mixture.

Reference solution (d) To 10 ml of test solution (b), add 0.1 ml
of a 4 per cent v/v solution of glacial acetic acid and 0.1 ml of
phenolphthalein solution. Add 1 M sodium hydroxide until
the solution becomes faintly pink (about 0.15 ml). After 15
minutes, add 0.1 ml of a 4 per cent v/v solution of glacial
acetic acid.

Comment

isocratic

25

7327

75

23

(min)

o
7

·25

Chromatographic system
a stainless steel column· 25 em x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 /lID),

- column temperature 40°,
- mobile phase: A. a mixture of 1volume of triethylamine,

1 volume ofanhydrousformic acid and 998 volumes of
water,

B ~ a mixture of 1volume of triethylamine,
1 volume ofanhydrousformic acid and 998 volumes of
acetonitrile,

- flow rate. 1ml per minute,
- a linear gradient programme using the conditions given

below,
- spectrophotometer set at 285 nm,
- injection volume. 10 f.ll.

Tune Mobile Mobile
phase A phase B

(per cent v/v) (per cent v/v)

75 25

75 25 begin linear
gradient
end chromatogram,
return to 75A
end equilibration,
begin next
chromatogram

Inject reference solution (d). Continue the chromatography
until the peak due to phenolphthalein is eluted. The
chromatogram shows two principal peaks corresponding to
etoposide and to cis-etoposide. Ignore any peak due to
phenolphthalein.

Inject test solution (a) and reference solutions (a); (b) and (d).
The resolution between the peaks due to etoposide and to
cis-etoposide is not less than 3.0. The area of any impurity
peak is not more than the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.5 per
cent) and not more than two such 'peaks have an area more

Identification

Appearanceofsolution. A3.0 percent w/v solution in a mixture
of 1 volume of methanol and 9 volumes of dichloromethane
is clear (2.4.1) and not more intensely coloured than reference
solution Y6 or BY6 (2.4.1).

Specificoptical rotation (2.4.22). -106.0° to -114.0°, determined
in a 0.5 per cent w/v solution in a mixture of 1 volume of
methanol and 9 volumes of dichloromethane.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. Equal volumes ofmobile phaseA and mobile
phase B. .

Test solution (a). Dissolve 40 mg of the substance under
examination in the solvent mixture and dilute to 10.0 ml with
the solvent mixture.

Test solution (b). Dissolve 50.0 mg of the substance under
examination in the solvent mixture and dilute to 50.0 ml with
the solvent mixture.

Tests

Test A may be omitted iftests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with etoposide RS.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel H.

Solvent mixture. 1 volume of methanol and 9 volumes of
dichloromethane.

Mobile phase. A mixture of 1.5 volumes ofwater, 8 volumes of
glacial acetic acid, 20 volumes of acetone and 100 volumes
of dichloromethane.

Test solution. Dissolve 50 mg of the substance under
examination in 10 ml of the solvent mixture.

Reference solution. A 0.5 per cent w/v solution of etoposide
RS in the solvent mixture.

Apply to the plate 5f.ll of each solution as bands 10 mm by
3 mm. Allow the mobile phase to rise 17 em. Dry the piate in
warm air, spray it with a mixture of 1volume ofsulphuric acid
and 9 volumes of ethanol and heat at 140° for 15 minutes. The
principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with the reference solution.

C. Dissolve 5 mg in 5 ml ofglacial acetic acid and add 0.05 ml
of ferric chloride solution. Mix and cautiously add 2 ml of
sulphuric acid. Avoid mixing the 2 layers. Allow to stand for
about 30 minutes; a pink to reddish-brown ring develops at
the interface and the upper layer is yellow.

1323



ETOPOSIDE CAPSULES

than the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.2 per cent), the sum of
the impurity peaks is not more than twice the area of the
principal peak in the chromatogram obtained with reference
solution (a) (1 per cent). Ignore any peak that is less than 0.1
times the area of the principal peak in the chromatogram
obtained with reference solution (a).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). Not more than 6.0 per cent, determined on
0.25g.

Assay. Determine by liquid chromatography (2.4.14).

Bollow the chromatographic procedure described under
Related substances.

Inject reference solution (c). The relative standard deviation
for replicate injections is not more than 2.0 per cent.

Inject alternately test solution (b) and reference solution (c).

Calculate the content of C29H32013'

Storage. Store protected from moisture.

Etoposide Capsules
Etoposide Capsules contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount ofetoposide,

C29H32013'

CAUTION -Etoposide is potentially cytotoxic. Great care
should be taken in handling the powder and preparing
solutions.

Usual strengths. 50 mg; 100 mg.

Identification

Add a quantity of the contents of the capsules containing
0.1 g ofEtoposide to a separating funnel containing 100 ml of
water,extract with two quantities, each of 20 ml, of
dichloromethane, dry the combined organic extracts over
anhydrous sodium sulphate and filter. Extract the filtrate with
30 ml of water, filter the dichloromethane layer through
anhydrous sodium sulphate and evaporate to dryness at 25°
to 35° under reduced pressure. Dissolve the oily residue in
5 ml of water, shake gently and allow to stand for 30 minutes.
Filter through a sintered-glass funnel, wash the precipitate in
the funnel with three quantities, each of 20 ml, of water and
dry the precipitate in the funnel at 40° at a pressure of2 kPa for
90 minutes. The residue complies with the following test.

IP 2010

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with etoposide RS.

Tests

cis-Etoposide. Determine by liquid chromatography (2.4.14).

Test solution (a). Weigh accurately a quantity of the mixed
contents of 20 capsules containing about 0.5 g of Etoposide,
dissolve in the mobile phase and dilute to 100 ml with the
mobile phase; use immediately.

Test solution (b). Dilute 1 ml of test solution (a) to 50 ml with
the mobile phase.

Reference solution. A 0.5 per cent w/v solution of etoposide
RS in a mixture of 50 volumes of acetonitrile, 50 volumes of
Water and 0.1 volUme of triethylamine and allow to stand for
40 minutes.

Use the chromatographic system described under Dissolution.

Inject the reference solution. The test is not valid unless the
resolution between the principal peak and the peak immediately
following the principal peak (cis-etoposide) is at least 1.0.

Inject test solution (a). The area of any peak corresponding
to cis-etoposide is not more than the area of the peak in the
chromatogram obtained with test solution (b) (2 per cent).

Dissolution (2.5.2).

Apparatus No.2,
Medium. 900 ml of a pH 4.5 buffer prepared by dissolving
2.99 g of sodium acetate and 14 ml of 2 M acetic acid in 1000
mlofwater,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter. Determine
by liquid chromatography (2.4.14).

Tesnolution. Use the filtrate.
""" " "-""""-"-"-""""---"" """-"-"~""-~-C--- """"""""

Reference solution (a). A 0.005 per cent w/v solution of
etoposide RS in the dissolution medium.

Reference solution (b). A solution containing 0.005 per cent
w/v of etoposide RS and 0.00025 per cent w/v of ethyl
parahydroxybenzoate in the dissolution medium.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with

phenyl silica gel (10 /llIl) (such as Bondapak phenyl),
mobile phase: a mixture of 26 volumes of acetonitrile
and 74 volumes ofa 0.272 per cent w/v solution ofsodium
acetate adjusted to pH 4.0 with glacial acetic acid,

- flow rate. 1 ml per minute,
- spectrophotometer set at 254 nm,

injection volume. 20 Ill.

1324



IP 2010

D. Not less than 80 per cent of the stated amount of C29H32013.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately a quantity of the mixed
contents of 20 capsules containing about 40 mg of Etoposide
dissolve in the mobile phase and dilute to 100.0 ml with the
mobile phase; use immediately.

Reference solution (a). A 0.04 per cent w/v solution of
etoposide RS in the mobile phase.

Reference solution (b). A solution containing 0.005 per cent
w/v of etoposide RS and 0.00025 per cent w/v of ethyl
parahydroxybenzoate in the mobile phase.

Use the chromatographic system described under Dissolution.

Inject reference solution (b). The test is not valid unless the
resolution between the two principal peaks is at least 2.0.

Inject alternately the test solution and reference solution (a)..

Calculate the content of C29H32013 in the capsules.

Storage. Store protected from moisture at a temperature not
exceeding 30°. The capsules should not be stored in a
refrigerator.

Etoposide Injection
Etoposide Injection is a sterile material consisting ofEtoposide
Concentrate. It is filled in a sealed container.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections in accordance with the manufacturer's instructions,
immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Infusions).

Usual strength. 20 mg per ml.

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Etoposide Concentrate

Etoposide Concentrate is a sterile solution of Etoposide in a
suitable ethanolic vehicle.

The concentrate complies with the requirements stated under
Parenteral Preparations (Concentrated Solutions for
Injection) and with the following requirements.

ETOPOSIDE INJECTION

Etoposide Concentrate contains not less than 95.0 per cent
and not more than 105.0 per cent of the stated amount of
etoposide, C29H32013'

Identification

Determine by thin-layer chromatography (2.4.17), coating the
plate with silica gel GF254.

Mobile phase. A mixture of 80 volumes of dichloromethane,
25 volumes of acetone, 2.5 volumes of ethanol (95 per cent)
and 0.5 volume of water.

Test solution. Dilute a volume containing 20 mg ofEtoposide
to 25 ml with a mixture of 9 volumes of dichloromethane and
1 volume of methanol.

Reference solution. A 0.08 per cent w/v solution of etoposide
RS ina mixture of 9 volumes ofdichloromethane and 1volume
of methanol.

Apply to the plate 10 !Jl of each solution. Allow the mobile
phase to rise 17 cm. Dry the plate in air, and examine in ultraviolet
light at 254 nm. The principal spot in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with the reference solution.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 3.0 to 4.0, determined in a solution prepared by
diluting a volume of the concentrate containing 0.1 g of
Etoposide to 50 ml with carbon dioxide-free water.

cis-Etoposide. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of the concentrate containing
0.5 g of Etoposide to 100 ml with the mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to
50 ml with the mobile phase.

Reference solution (b). A 0.5 per cent w/v solution of
etoposide RS in a mixture of 50 volumes of acetonitrile, 50
volumes of water and 0.1 volume of triethylamine and allow
to stand for 40 minutes.

Use the chromatographic system described under Assay.

Itiject reference solution (b). The test is not valid unless the
resolution between theprincipal peak and the peak immediately
after the principal peak (cis-etoposide) is not less than 1.0.

Inject the test solution and reference solution (a). The area of
any peak corresponding to cis-etoposide is not more than the
area of the principal peak in the chromatogram obtained with
reference solution (a).
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Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of the concentrate containing
about 40 mg of Etoposide to 100.0 ml with the mobile phase.

Reference solution. A 0.04 per cent w/v solution of etoposide
RS in the mobile phase.

Chromatographic system
a stainless steel column 30 cm x 3.9 mm, packed with
phenyl silica gel (10 J1ITI)(such as lBondapak phenyl),

- mobile phase: a mixture of 26 volumes of acetonitrile
and 74 volumes ofa 0.272 per centw/v solution ofsodium
acetate adjusted to pH 4.0 with glacial acetic acid,

- flow rate. 1ml per minute,
spectrophotometer set at 254 TIm,

JP2010

- injection volume. 20 J1l.
Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of C29H32013 in the concentrate.

Storage. Store protected from light.

Labelling. The label states: (1) the directions for dilution of
the contents; (2) that the diluted injection is to be given by
intravenous injection; (3) that the concentrate should be
protected from light.
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Famotidine

CsHlsN702S3 Mol. Wt. 337.5

Famotidine is [l-amino-3-[[[2-(diaminomethylene)amino]-4
thiazolyl]methyl]thio]propylidene]sulphamide.

Famotidine contains not less than 98.5 per cent and not more
than 101.5 per cent of CSHlSN702S3, calculated on the dried
basis.

Category. Antiulcer.

Description. A white or yellowish-white, crystalline powder
or crystals.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained withfamotidine RS
or with the reference spectrum of famotidine.

Tests

Appearance of solntion. Dissolve 0.2 g in a 5.0 per cent w/v
solution of hydrochloric acid, heating to 40°, if necessary,
and dilute to 20.0 rnl with the same acid. The solution is clear
(2.4.1) and not more intensely coloured than reference solution
BYS7 (2.4.1).

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 12.5 mg of the substance under
examination in 25.0 rnl ofmobile phase A.

Reference solution (a). Dilute 1.0 rnl of the test solution to
10.0 rnl with mobile phase A. Dilute 1.0 rnl of this solution to
100.0 rnl with mobile phaseA.

Reference solution (b). Dissolve 2.5 mg of 3-[[[2
[(diaminomethylene)amino]thiazol-4-yl]methyl]sulphanyl]
propanamide RS (famotidine impurity DRS) in methanol
and dilute to 10.0 rnl with the same solvent. To 1.0 rnl of the
solution, add 0.5 rnl of the test solution and dilute to 100.0 rnl
with mobile phase A.

Reference solution (c). Dissolve 5 mg offamotjdineforsystem
suitability RS (famotidine impurities A, B, C, D, E, F, G) in
mobile phase A and dilute to 10.0 rnl with mobile phase A.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 Iilll),

FAMOTIDlNE

- column temperature 50°,
- mobile phase: A. a mixture of6 volumes ofmethanol, 94

volumes ofacetonitrile and 900 volumes ofa 0.1882 per
cent w/v solution of sodium hexanesulphonate
previously adjusted to pH 3.5 with acetic acid,

B. acetonitrile,
- a linear gradient programme using the conditions given

below,
- flow rate. 2 ml per minute,
- .spectrophotometer set at 265 urn,
- injection volume. 20 ,.u.

Time Mobile phase A Mobile phase B
(min.) (per cent v/v) (per cent v/v)

0-23 100~96 0~4

n-n % 4
27-47 96~78 4~22

47-50 78~ 100 22~0

50-54 100 0

Inject reference solution (c). The relative retention time with
reference tofamotidine for 3-[[[2-[(diaminomethylene)amino]
thiazol-4-yI]methy1]sulphanyl]propanamide ( famotidine
impurity D) is about 1.1, for 3-[[[2-[(diaminomethylene)
amino] amino] thiazol-4-yl]methyl] su1phanyl] -N
su1phamoylpropanamide ( famotidine impurity C ) is about
1.2, for N-cyano-3-[[[2-[(diaminomethylene)amino]thiazol-4
yl]methyl]sulphanyl]propanimidamide (famotidine impurity G
) is about 1.4, for 3-[[[2-[(diaminomethylene)amino]thiazol-4
yl]methyl]sulphanyl]propanoic acid (famotidine Impurity F)
is about 1.5 ,for 3-[[[2-[(diaminomethylene)amino]thiazol-4
yl]methyl]sulphanyl]propanimidamide (famotidine impurityA
) is about 1. 6, for 3,5-bis[2-[[[2-[(diaminomethylene)
amino]thiazol-4-yl]methyl]sulphanyl]ethyl]-4H-1,2,4,6
thiatriazine1,I-dioxide (famotidine impurity B) is about 2.0 ,
for 2,2' -[disulphanediylbis (methylenethiazole-4,2-diyl)]
diguanidine (famotidine Impurity E ) is about 2.1.

For calculation of contents, multiply the areas of each known
impurity by its response factor, for impurity A=1.9, impurity
B=2.5, impurity C =1.9, impurity F=1.7, impurity G =1.4.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to famotidine and famotidine
impurity D is not less than 3.5.

Inject reference solution (a) and the test solution. In the
chromatogram obtained with the test solution, the area of
each secondary peak due to famotidine impurity A and G is
not more than twice the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.2 per
cent) and for each famotidine impurity B,C,D and E is not
more than three times the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.3 per
cent), and the area of the peak due to famotidine impurity F is
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Reference solution. A 0.4 per cent w/v solution offamotidine
RS in glacial acetic acid.

Apply to the plate 10 J1l of each solution. Dry the plate in air
and examine at 254 run, The principal spot in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of phosphate buffer prepared by dissolving
13.61 g of potassium dihydrogen orthophosphate in water,
adjust the pH to 4.5 with orthophosphoric acid or 1 M
potassium hydroxide, add sufficient water to produce 1000
rill,
Speed and time. 50 rpm and 45 minutes.

Determine by liquid chromatography (2.4.14).

Test solution. Withdraw a suitable volume of the medium,
fllter and centrifuge at 2000 rpm for 20 minutes, diluted if
necessary to prepare a solution containing 0.001 per cent w/v
of Famotidine with the dissolution medium.

Reference solution. A 0.001 per cent w/v solution offamotidine
RS in the dissolution medium.

not more than the area qf the principal peak· in the
chromatogram obtained with reference solution (a) (0.1 per
cent). The area of any other secondary peakis not more than
the area of the principal peak in the chromatogram obtained
with reference solution (a) (0.1 per cent); the sum of the areas
of all other secondary peaks is not more than 10 times the area
of the principal peak in the chromatogram obtained with
reference solution (a) (1.0 per cent); Ignore any peak with an
area less than 0.2 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.02 per
cent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss On drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 80° at a pressure not exceeding
0.67 kPa for 5 hours.

Assay. Weigh accurately about 0.12 g dissolve in 60 ml of
anhydrous acetic acid. Titrate with 0.1 M perchloric acid,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.01687 g of
CsH1SN70:zS3•

Storage. Store protected from light.
--'-"""-'-- .. - ,---,-,,--,..-..,.-.........,--, ,-.+ ..---..,...,.--------.,~ ••.~~+-- ~~~.-----.••----~~-_.-.--_._,••-------. ++·--~-·-Use--chromatographicsystem-c~as."described"OOunder,-Related,-

substances.

Famotidine Tablets
Famotidine Tablets contain not less than 95.0 per cent and not
more than 105.0 per cent of the stated amount offamotidine,
CgH1SN70ZS3'

Usual strengths. 20mg; 40 mg.

Identification

A. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of2 volumes of13.5 M ammonia, 20
volumes of toluene, 25 volumes of methanol and 40 volumes
of ethyl acetate.

Test solution. Shake a quantity of the powdered tablets
containing about 40 mg of Famotidine with 4 ml of glacial
acetic acid, dilute to 10 ml with the same solvent, centrifuge
and use the clear supernatant liquid.

Inject the reference solution. The test is hot valid unless the
relative standard deviation for replicate injections is not more
than 2.0.

Inject the test solution and the reference solution.

Calculate the content of CgH1SN70ZS3 in the tablet.

D. Not less than 70 per cent of the stated amount of
CgH1SN70ZS3'

RelaIelrsubstances:-OeteITiiliieoyliquia-arromatograpliy
(2.4.14).

Solvent mixture. A solution prepared by dissolving 0.05 M
potassium dihydrogen phosphate, adjusted to pH 6.0 with
1 M potassium hydroxide.

Test solution. Shake a quantity of whole tablets containing
about 0.2 g ofFamotidine, with 200 ml of the solvent mixture,
add 200 ml of methanol. Shake for 60 minutes and dilute to
500 ml with the solvent mixture.

Reference solution (a). Dilute 1 ml of the test solution to
100ml with the solvent mixture.

Reference solution (b). Dilute 1 ml of thetest solution to 10 ml
with the solvent mixture. Dilute 1 ml of this solution to 50 ml
with the same solvent.
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Reference solution (c). Dissolve 2 mg each of 3-[[[2
[( diaminome thy Ie n e )amino] -1,3 - thiazo 1-4
yl]methyl]sulphinyl]-N-sulphamoylpropanamidine RS
(famotidine impurity C RS), 3-[2-(Diaminomethylene
amino)-1,3-thiazol-4-ylmethyIthio]p ropanoic acid RS
(famotidine degradation impurity 1) and 3-[2
(Diaminomethyleneamino)-1,3 -thiazol-4-ylmethylthio]
propanamide RS (famotidine degradation impurity 2) in
40 ml of acetonitrile. Add 40 ml of methanol and dilute to
200 ml with the solvent mixture. Dilute 1ml of this solution to
5 ml with the solvent mixture.

Reference solution (d). Dissolve 8 mg of famotidine RS in
20 ml ofsolvent mixture (solution A). To 1ml of this solution,
add 0.05 ml of hydrogen peroxide solution (generates
famotidine degradation impurity 3).

Reference solution (e). Dilute 1.0 ml of solution A with
100.0ml ofthe solvent mixture. Furtherdilute a suitable volume
of this solution with an equal volume ofreference solution (c).

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm packed with

endcapped octadecylsilane bonded to porous silica
(51J.1ll) (such as Inertsil ODS-2),

- temperature. 40°,
mobile phase: a mixture of 7 volumes of acetonitrile
and a mixture of 93 volumes of 0.1 M sodium acetate
containing 0.1 per cent v/v of triethylamine, adjusted
to pH 6.0 with glacial acetic acid,

- flow rate. 1.4 ml per minute,
- spectrophotometer set at 275 nm,
- injection volume. 50 f.ll.

Inject reference solution (e). The test is not valid unless the
resolution between the peaks due to famotidine and famotidine
impurity C is not less than 1.4 and between the peaks due to
famotidine and famotidine degradation impurity 2 is not less
than 1.4.

Inject reference solution (a), (b), (c) and (d) and the test
solution. In the chromatogram obtained with the test solution
the areas ofpeaks corresponding to famotidine impurity C or
famotidine degradation impurities 1 and 2 is not more than the
area of the corresponding peaks in the chromatogram obtained
with reference solution (c) (0.5 per cent each), the area ofpeak
corresponding to famotidine degradation impurity 3 is not
more than the area of the peak in the chromatogram obtained
with reference solution (a) (1 per cent) and the area of any
other secondary peak is not more than the area of the principal
peak in the chromatogram obtained with reference solution
(b) (0.2 per cent). The sum of the areas of all the secondary
peaks is not more than 2.5 per cent. Ignore any peak with
an area less than 0.25 times the area of the principal peak
in the chromatogram obtained with reference solution (b)
(0.05 per cent).

FELODIPINE

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity of whole tablets containing
about 0.2 g ofFamotidine with 200 ml of the solvent mixture,
add 200 ml of methanol. Shakefor 60 minutes and dilute to
500 ml with the solvent mixture. Dilute 1.0ml ofthis solution to
5.0 ml with the solvent mixture.

Reference solution. Dissolve 8 mg offamotidine RS in 4 ml of
methanol, dilute to 20 ml with the solvent mixture. Dilute
1.0 ml of this solution to 5.0 ml with the solvent mixture.

Use chromatographic system as described under Related
substances.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0.

Inject the reference solution and the test solution.

Calculate the content offamotidine, CgHI5N70ZS3.

Felodipine

Mol. Wt. 384.3

Felodipine is ethyl methyl (4RS)-4-(2,3-dichlorophenyl)-2,6
dimethyl-1,4-dihydropyridine-3,5-dicarboxylate.

Felodipine contains not less than 99.0 per cent and not more
than 101.0 per cent of ClgHI9ClzN04, calculated on the dried
basis.

Category. Antihypertensive.

Description. A white or light yellow crystalline powder.

Identification

TestA may be omitted iftests B, Cand D are carried out. Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained withfelodipine RS
or with the reference spectrum of felodipine.
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Appearance ofsolution. A 5 per cent w/v solution in methanol
(Solution A) is clear (2.4.1).

Light absorption. Not more than 0.1, determined at 440 nm
(2.4.7) on solution A.

Related substances. Determine by liquid chromatography

Test solution. Dissolve 25 mg of the substance under
examination in 50.0 ml of the mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to
100.0 ml with the mobilephase.

Reference solution (b). Dilute 1.0 ml ofreference solution (a)
to 10.0 ml with the mobile phase.

B. When examined in the range 220 nm to 400 nm (2.4.7), a Reference solution (c). Dissolve 10 mg of the residue obtained
0.0015 per cent w/v solution in methanol, shows absorption in identification test D [ethyl methy14-(2,3-dichlorophenyl)
maxima at about 238 nm and 361 nm; the absorbane ratio of 2,6-dimethylpyridine-3,5-dicarboxylate] (felodipineimpurityA)
361 nm and 238 nm is between 0.34to 0.36. and 5 mg offelodipine RS in the mobile phase, then dilute to

C. Determine by thin-layer chromatography (2.4.17), coating 1OO.Oml with the mobile phase. Dilute 1.0 ml of this solution to
the plate with silica gel GF254. 100.0 ml with the mobile phase.

Chromatographic system
Mobile phase. A mixture of 40 volumes of ethyl acetate and _ a stainless steel column 12.5 cm x 4.0 mID, packed with
60 volumes of cyclohexane.

octadecylsilane bonded to porous silica (5 !JIll),
Test solution. Dissolve 10 mg of the substance under - mobile phase: a mixture of 20 volumes of methanol, 40
examination in 10.0 ml ofmethanol. volumes ofacetonitrile and 40 volumes ofa phosphate

Reference solution (a). Dissolve 10 mg of felodipine RS in buffer solution pH 3.0 containing 0.08 percent w/v of
10.0 ml of methanol. orthophosphoric acid and 0.8 per cent w/v of sodium

dihydrogen phosphate,
Reference solution (b). Dissolve 5 mg of nifedipine RS in - flow rate. 1 mlperminute,
5.0 ml ofreference solution (a). - spectrophotometer set at 254 nm,

Apply to the plate 5 III of each solution. Allow the mobile - injection volume. 20 Ill·
phase to rise 15 cm. Dry the plate in air and examine in ultraviolet Inject reference solution (c). The test is. not valid unless the
light at 254 nm. The principal spot in the chromatogram resolution between the peaks due to felodipine and felodipine
obtained with the test solution corresponds to the principal impurity Ais not less than 2.5. The order ofelution is dimethyl
spot in the chromatogram obtained with reference solution 4-(2,3-dichlorophenyl)-2,6-dimethyl-1,4-dihydropyridine-3,5
(a). The test is not valid unless the chromatogram obtained dicarboxylate, (felodipine impurity B), ethyl methyl 4-(2,3
with reference solution (b) shows 2 clearly separated spots. dichlorophenyl)-2,6-dimethylpyridine-3,5-dicarboxylate

D. Dissolve 0.15 g in a mixture of25 ml of2-methyl-2-propanol (felodipine impurity A), felodipine and diethyl 4-(2,3
and 25 ml of perchloric acid solution. Add 10 ml of 0.1 M dichlorophenyl)-2,6-dimethyl-l,4-dihydropyridine-3,5-

, "" ,cerium sulphate",allow,to,.stand,for,15cminutes,add3.5cml,oL "<li.~arE()x:Yl~~i!~!~~£ine i~~~,~L""~,"~~,~.""",,
strong sodium hydroxide solution and neutralise with dilute Inject reference solution (a), (b) and the test solution. Run the
sodium hydroxidesolutj~n. §l1ake ,vv!tl1 25 ml of chrOInatograIll twice the retention time of the principal peak.
dichloromethane, evaporate the lower layer to dryness on a In the chromatogram obtained with the test solution, the area
water-bath under nitrogen (the residue is also used in the test of secondary peak corresponding to felodipine impurity B
for related substances). Dissolve 20 mg of the residue in and C is not more than the area of the principal peak in the
50.0 ml of methanol, Dilute 2 .0 mlof this solution to 50.0 ml chromatogram obtained with reference solution (a) (1.0 per
with methanol. When examined in the range 220 nm to 400 nm cent). The area of any other secondary peak is not more than
(2.4.7), the resulting solution shows an absorption maximum the area of the principal peak in the chromatogram obtained
only at about 273 nm. with reference solution (b) (0.1 per cent). Sum of all other

secondary peaks is not more than three times the area of the
-'.-',--',---------, "principal-peakin-the-chromatogram'obtained-with-reference"""

solution (b) (0.3 per cent). Ignore any peak with an area less
than 0.2 times the area ofthe principal peak in the chromatogram
obtained with reference solution (b) (0.02 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

AssaY. Weign'accurate1yiiboufO:r6'g;ills'solveiii-i!'ffiiXfiife'or
25 ml of 2-methyl-2-propanol and 25 ml of perchloric acid
solution, add 0.05 ml of ferroin. Titrate with 0.1 M cerium
sulphate until the pink colour, disappears and titrate slowly
towards the end of the titration.

1 ml of 0.1 M cerium sulphate is equivalentto 0.01921 15 of
ClsHI9CI2N04'
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Test solution. Sonicate 1 tablet with 40 rnl of acetonitrile for
20 minutes and add 20 mI of methanol, and then shake by
mechanical means for 30 minutes. Allow to cool to room
temperature, dilute to 100.0 mI with the buffer solution.
Centrifuge for 15 minutes. Dilute a portion of the supernatant
with mobile phase to obtain a solution containing about 20 llg
offelodipine per mI, fJlter.

Inject 40 fll of the reference solution and the test solution.

Calculate the content offelodipine, ClsH19ChN04 in theTablet.

Assay. Determine by liquid chromatography (2.4.14)~

Test solution. Proceed as directed in the Assay, except that
after centrifuging a portion of the solution at high speed for
15 minutes, fJlter.

Reference solution (a). A 0.02 per cent w/v solutionof
felodipine impurity A RS in methanol. Dilute 10.0 rnl of this
solution to 100 rnl with the mobile phase.

Reference solution (b). A 0.2 per cent w/v solution of
felodipine RS in methanol.

Reference solution (c). Dilute 15.0 mI ofreference solution (a)
and 5.0 mI ofreference solution (b) to 100 mI with the mobile
phase.

Reference solution (d). Dilute 10.0 mI ofreference solution (a)
to 100 mI with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6mm, packed with

octadecylsilane bonded to porous silica (5 !Jlll),
- mobile phase: a mixture 40 volumes of buffer solution,

40 volumes of acetonitrile and 20 volumes of methanol,
- flow rate. 1 rnl per minute,

spectrophotometer set at 254 urn,
injection volume. 40 fll.

Inject reference solution (c). The testis not valid unless the
relative retention time with reference to felodipie for felodipine
impurity Ais about 0.75 and the resolution between the peaks
due to felodipineand felodipine impurity A is not less than 1.5
and the theoretical plates is not less than 1500. r

Inject reference solution (d) and the test solution. In the
chromatogram obtained with the test solution, the area of the
peak due to felodipine impurity Ais not more than 2.0 per cent
the area of the principal peak in the chromatogram obtained
with reference solution (d).

Uniformity ofcontent. Determine by liquid chromatography
(2.4.14), as described under Assay with the following
modifications.

Identification

Felodipine Sustained-release Tablets
Felodipine Sustained-release Tablets contain not less than
90.0 per cent and not more than 110.0 per cent of the stated
amount offelodipine, ClsH19ChN04'

Usual streugths. 2.5 mg; 5 mg; 10 mg.

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the principal peak in the
chromatogram obtained with reference solution (b).

Storage. Store protected from light.

Inject 100 fll of the reference solution and the test solution.

Calculate the content offelodipine, ClsH19ClzN04.

D. Not less than 10 to 30 per cent in 2 hours, not less than 42
and not more than 68 per cent in 6 hours and not less than 75
per cent of the stated amount of CllHllF3Nz03 in 10 hours.

Buffer solution. Dissolve 6.9 g of monobasic sodium
Related substances. Determine by liquid chromatography phosphate in about 800 rnl of water; adjust to pH 3.0 with
(2.4.14).· orthophosphoric acid and dilute to 1000 mI with water.

Tests

Dissolutiou (2.5.2).

Apparatus No.1,

Medium. 500 rnl of phosphate buffer pH 6.5 with 1 per cent
sodium lauryl sulphate prepared by diluting 206 rnl of 1 M
monobasic sodium phosphate monohydrate, 196 rnl of 0.5 M
dibasic sodium phosphate anhydrous, and 50.0 g of sodium
lauryl sulphate to a5000-ml volumetric flask. Add
approximately 4000 rnl of water, adjust with I M sodium
hydroxide to a pH ()f 6.5. Dilute to volume with water,
Speed and time. 50 rpm and 2,6 and 10 hours.

Withdraw a suitable volume ofthe medium at each time interval
and fJlter through a membrane filter.

Test solution. Use the fJltrate.

Stock solution. Dissolve a quantity offelodipine RS in ethanol
(95 per cent) to obtain a solution having a concentration of
0.25 mg per rnI.

Reference solution. Dilute an accurately measured volume of
the stock solution quantitatively, and stepwise if necessary,
with medium to obtain a solution having a known
concentration offelodipine RS equivalent to the concentration
that would result from about 60per cent dissolution ofa single
Tablet in 500 rnl ofmedium.

Use chromatogr~phic system as directed in the Assay.
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Mobile phase B
(per cent v/v)

100

100

100-70

o
Il1jed reference solutioIl (cl). The test is Ilot valiclunless the
resolution between the peaks due to fenbendazole and
mebendazole is not less than 1.5.

Inject reference solution (a), (b), (c) and the test solution. In
the chromatogram obtained with the test solution, the area of
secondary peak due to fenbendazble impllrityA is notmbre
than 2.5 times the area of the corresponding peak in the

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 50 mgof the substance under
examination in 10.0 rnl of methanolic hydrochloric acid.

Reference solution (a). Dissolve 50 mg offenbendazole RS in
10.0 rnl of methanolic hydmchloric acid. Dilute 1.0 rnl of this
solution to 200.0 rnl with methanol. Dilute 5.0 ml ofthe solution
to 10.0 ml with methanolic hydrochloric acid.

Reference solution (b). Dissolve 10 mg of methyl (lH
benzimidazol-2-yl)carbamate RS ( fenbendazole impurity A
RS) in 100.0 rnl of methanol. Dilute 1.0 rnl of this solution to
10.0 rnl with methanolic hydrochloric acid.

Reference solution (c). Dissolve 10 mg of methyl (5.chloro
IH-benzimidazol-2-yl)carbamate RS (fenbendazole impurity
BRS) in 100.0 ml ofmethanol. Dilute 1.0 rnl of the solution to
10.0 ml with methanolic hydrochloric acid.

Reference solution (d). Dissolve 10 mg of fenbendazole RS
and 10 mg ofmebendazole RS in 100,0 rnl ofmethanol. Dilute
1.0 rnl of this solution to 10.0 ml with methanolic hydrochloric
acid.

Mol. Wt. 299.4

Fenbendazole

ClsH13N30ZS

Fenbendazole is methy15-(phenylthio)-2
benzimidazolecarbamate.

Fenbendazole contains not less than 98.0 per cent and not
more than 101.0 per cent of ClsH13N30ZS, calculated on the
dried basis.

Category. Anthelminthic.

Description. Awhite or almost white powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with fenbendazole
RS or with the reference spectrum of fenbendazole.

Test solution. Weigh and powder 10 tablets. Disperse a
quantity ofpowder containing about 10 mg ofFelodipine with
40 rnl of acetonitrile and 20 rnl of methanol, and sonicatefor
5 minutes. Addabout 30 rnl of buffer solution, and shake by
mechanical means for 30 minutes. Allow the solution to cool
to room temperature, dilute to 100.0 rnlwith buffer solution.
Centrifuge for 15 minutes. Dilute 10 rnl of the supernatant to
50 rnl with the mobile phase, filter.

Reference solution (a). A 0.2 per cent w/v solution of
felodipine RS in methanol.

Reference solution (b). Dilute a volume of reference solution
(a) with mobile phase to obtain a solution having a
concentration of0.02 mg per rnl.

Chromatographic system
- a stainless steel column 15 cmx 4.6 mm, Pllcked with

octadecylsilane bonded to porous silica (51ill1),
- mobile phase: amixture of40 volumes ofbuffer solution,

40 volumes ofacetonitrile and 20 volumes of methanol,
- flow rate. 1rnl per minute,

spectrophotometer set at 362 urn,
- injection volume. 40 ~.

Inject reference solution (b). The test is not valid unless the
theoretical plates is not less than 1500 and the relative standard
deviation for replicate injections is not more than 2.0 per cent. Chromatographic system

a stainless steel column 25 cm x 4.6 mm, packed with
.~_~ject .refe,rer::~s,~~~~o~.(b) ..and.tlle~estos,::lu~on:~~~~_ .~ . __QcJ~J:le.cYlsilane bonded..tl:LP~Ql:.Ql.lIl.llilica.J5_1ill1), __._~_._ ....

Calculate the content offelodipine, ClsH19ClzN04 in the tablets. - mobile phase: A. a mixture of 1 volume of anhydrous

Storage. Store protected from moisture. acetic acid, 30 volumes of methanol and 70 volumes of
water,

B. a mixture of 1 volume of anhydrous
acetic acid, 30 volumes of water and 70 volumes
methanol,
a linear gradient programme using the conditions given
below,

- flow rate. 1rnl per minute,
- spectrophotometer set at 280 urn,

. -injectionvolume.l0~.

Time Mobile phase A
(min.) (per cent v/v)

0-10 100-70

10-40 0

40-50 <H100

50-55 100
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chromatogram obtained with reference solution (b) (0.5 per
cent). The area of secondary peak corresponding to
fenbendazole impurity B is not more than 2.5 times the area of
the corresponding peak in the chromatogram obtained with
reference solution (c) (0.5 per cent ), the area of any other
secondary peak is not more than twice the area of the principal
peak in the chromatogram obtained with reference solution
(a) (0.5 per cent); The sum of the areas of all other secondary
peaks is not more than 4 times the area of the principal peak in
the chromatogram obtained with reference solution (a) (1.0
per cent). Ignore any peak with an area less than 0.2 times the
area of the principal peak in the chromatogram obtained with
reference solution (a) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.3 per cent.

Loss on drying (2.4.19). Not more than 1.0per cent, determined
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Dissolve 0.2 g in 30 ml of anhydrous acetic acid,
warming gently, if necessary. Cool and titrate with 0.1 M
perchloric acid, determining the end-point potentiometrically
(2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02994 g of
ClsH13N302S.

Storage. Store protected from light.

Fenofibrate

~OH21CI04 Mol. Wt. 360.8

Fenofibrate is isopropyl [4-(4-chlorophenyl)-2-phenoxy-2
methyl]propionate

Fenofibrate contains not less than 98.0 per cent and not more
than 102.0 per cent ofC2oH21CI04, calculated on the dried basis.

Category. Antihyperlipidemic.

Description. A white or almost white, cryst;liline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained withfenofibrate RS
or with the reference spectrum of fenofibrate.

FENOFIBRATE

Tests

Appearance ofsolution. A5.0 per cent w/v solution in acetone
is clear (2.4.1) and not more intensely coloured than reference
solution BYS6 (2.4.1).

Acidity. Dissolve 1.0 g in 50 ml of ethanol (95 per cent), ..
previously neutralized using 0.2 ml of phenolphthalein and
titrate with 0.1 M sodium hydroxide. Not more than 0.2 ml of
0.1 M sodium hydroxide is required to change the color of the
indicator to pink.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under
examination in 100.0 ml of the mobile phase.

Reference solution (a). A 0.1 per cent w/v solution of
fenofibrate RS in the mobile phase.

Reference solution (b). A solution containing 0.005 per cent
w/v each of fenofibrate RS, fenofibrate impurity A RS,
fenofibrate impurity B RS and 0.01 per cent w/v offenofibrate
impurity GRS in the mobile phase. Dilute 1.0ml ofthis solution
to 50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with

octadecylsilane bonded to porous silica (5 /lill),
- mobile phase: a mixture of 70 volumes of acetonitrile

and 30 volumes of water, adjusted to pH 2.5 with
orthophosphoric acid,

- flow rate. 1ml per minute,
- spectrophotometer set at 286 urn,
- injection volume. 20 Ill.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to fenofibrate impurity A .
and fenofibrate impurity B is not less than 1.5. The relative

.retention time with reference to fenofibrate for (4
chlorophenyl)(4-hydroxyphenyl)methanone (fenofibrate
impurity A) is about 0.34, for fenofibric acid (fenofibrate
impurity B) is about 0.36, for (3RS)-3-[4-(4
chlorobenzoyl)phenoxy]butan-2-one (fenofibrate impurity C)
is about 0.50, for methyI2-[4-(4-chlorobenzoyl)phenoxy]-2
methylpropanoate (fenofibrate impurity D) is about 0.65, for
ethyl 2-[4-(4-chlorobenzoyl) phenoxy]-2-methylpropanoate
(fenofibrate impurity E) is about 0.80, for (4-chlorophenyl)[4
(l-methylethoxy)phenyl] methanone (fenofibrate impurity F)
is about 0.85 and for I-methylethyl 2-[[2-[4-(4
chiorobenzoyl)phenoxy] -2-methyIpropanoy1]oxy] -2
methylpropanoate (fenofibrate impurity G) is about 1.35.

Inject reference solution (b) and the test solution. Run the
chromatogram twice the retention time of the principal peak.
In the chromatogram obtained with the test solution, the area
of each peak due to fenofibrate impurity A and B is not more
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than the area of the corresponding peaks in the chromatogram
obtained with reference solution (b) (0.1 per cent), the area of
the peak due to fenofibrate impurity G is not more than the
area of the corresponding peak in the chromatogram obtained
with reference solution (b) (0.2 per cent), the area of any any
secondary peak is not more than the area of the principal peak
in the chromatogram obtained with reference solution (b) (0.1
per cent). The sum of all the secondary peaks is not more than
5 times the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.5 per cent). Ignore any
peak with an area less than 0.1 times the area of the principal
peak in the chromatogram obtained with reference solution
(b) (0.01 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Chlorides (2.3.12):DiluteSml-ofsolutionAto-10'ml'ofdistillea
water, complies with the limit test for chlorides (100 ppm).

Sulphates (2.3.17). Dissolve 5 gin 25 ml ofdistilled water and
heat at 50° for 10 minutes. Cool and dilute to 50.0 ml with the
same solvent, fIlter (Solution A), complies with the limit test
for sulphates (100 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent determined
on 1 g by drying in vacuum over phosphorus pentoxide at 60°.

_.Assay. Determine by liquid chr0matography-i2.4.141, as
described under Related substances using injection volume.
5 iii.
Inject reference solution (a). The test is not valid unless the
relative standard deviation for replicate injections is not more
than 1.0 per cent.

Inject reference solution (a) and the test solution.

Calculate the content of CzoHzlCI04.

Storage. Store protected from light.

Fentanyl

CzzHzsNzO Mol. Wt. 336.5

Fentanyl is N-phenyl-N-[1-(2-phenylethyl)piperidin-4
yl]propanamide.

IP 2010

Fentanyl contains not less than 99.0 per cent and not more
than 101.0 per cent ofCzzHzsNzO, calculated on the dried basis.

Category. Analgesic.

Description. A white or almost white powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained withfentanyl RS or
with the reference spectrum of fentanyl.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution., Dissolve 0.1 g of the substance under
examination in 10.0-rrl1()finettzanol.

Reference solution (a). Dilute 1.0 ml of the test solution to
100.0 ml with methanol. Dilute 5.0 ml ofthis solution to 20.0 ml
with methanol.

Reference solution (b). Dissolve 10 mg of the substance under
examination in 10.0 ml of dilute hydrochloric acid. Heat on a
water-bath under a reflux condenser for 4 hours. Neutralise
with 10.0 ml ofdilute sodium hydroxide solution and evaporate
to dryness on a water-bath, cool and dissolve the residue in
10.0 ml ofmethanol, fIlter.

,.~~~~~~~~~~~~~~----"""'"

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (3 f1I11),
- mobile phase: A. a 0.5 per cent w/v solution of

ammonium carbonate in a mixture of 10 volumes of
tetrahydrofuran and 90 volumes of water,

B. acetonitrile,
- a linear gradient programme using the conditions given

below,
- flow rate. 1.5 ml per minute,
-. -spectrophotometer set at-220 nm,--
- injection volume. 10 iii.

Time Mobile phase A Mobile phase B
(min.) (per cent v/v) (per cent v/v)

0- 15 90 --7 40 10 --7 60

15-20 40 ro
20 - 25 40--790 60--7 10
25 ~ 30 90 --- ---------- ·---------l0-------·c

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to fentanyl and fentanyl
impurity D is not less than 8.0.

Inject reference solution (a) and the test solution. In the
chromatogram obtained with the test solution the area of
secondary peak corresponding to N-phenyl-N-[cis,trans-1-
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Reference solution (a). Dilute 1.0 m1 of the test solution to
100.0 m1 with methanol. Dilute 5.0 m1 ofthis sofutionto 20.0 m1
with methanol.

A. Detennine by infrared abs01ption spectrophotometry (2.4.6).
Compare the spectrum with that obtained withfentanyl citrate
RS or with the reference spectrum offentanyl citrate.

Chromatographic system

Reference solution (b). Dissolve 10 mg of the substance under
examination in 10.0 m1 of dilute hydrochloric acid. Heat on a
water-bath under a reflux condenser for 4 hours. Neutralise
with 10.0 m1 ofdilute sodium hydroxide solution and evaporate
to dryness on a water-bath, cool and dissolve the residue in
10.0 m1 ofmethanol and filter.

1 m1 of 0.1 M perchloric acid is equivalent to 0.03365 g of
C22H2gN20.

Storage. Store protected from light.

oxido-l-(2-phenylethyl)piperidin-4-yl]propanamide (fentanyl Identification
impurityA), N-phenyl-N-(piperidin-4-yl)propanamide (fentanyl
impurity B), N-phenyl-N-[I-(2-phenylethyl)piperidin-4
yl]acetamide (fentanyl impurity C), N-phenyl-l-(2
phenylethyl)piperidin-4-amine (fentanyl impurity D), for each
impurity is not more than the area of the principal peak in the B. Melting point (2.4.21). 152°.
chromatogram obtained with reference solution (a) (0.25 per
cent). The sum of the areas of all the secondary peaks is not Tests
more than twice the area of the-principal-peakin-the--A:ppearance ofsolution. A 1.0 per cent w/v solution in water is
chromatogram obtained with reference solution (a) (0.5 per clear (2.4.1) and colourless (2.4.1).
cent). Ignore any peak with an area less than 0.2 times the area . ..

f th .. 1 ak' th hr t bt' d 'th Related substances. Deternnne by liqUId chromatographyo e pnncIpa pe m e coma ogram 0 ame WI (2414)
reference solution (a)(0.05 per cent). .. .

Test solution. Dissolve 0.1 g of the substance under
Loss on drying (2.4.19). Not more than 0.5 per cent, detennined examination in 10.0 m1 ofmethanol.
on 1.0 g by drying in an oven at 50° under vacuum.

Assay. Dissolve 0.2 g in 50 m1 of a mixture of 1 volume of
anhydrous acetic acid and 7 volumes ofmethyl ethyl ketone.
Titrate with 0.1 M perchloric acid, using 0.2 ml of
naphtholbenzein solution as indicator, until the colour
changes from orange-yellow to green. Carry out a blank
titration.

Mobile phase B

(per cent v/v)

10-':-760

ill

60~10

10

Fentanyl Citrate

Mol. Wt. 528.6

- a stainless steel column 10 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (3 1JIIl),
mobile phase: A. 0.5 per cent w/v solution ofammonium
carbonate in a mixture of 10 volumes of tetrahydrofuran
and 90 volumes of water,

B. acetonitrile,
a linear gradient programme using the conditions given
below,
flow rate. 1.5 m1 per minute,
spectrophotometer set at 220 urn,
injection volume. 10 f.Il.

Time Mobile phase A

(min.) (per centv/v)

0-15 90~40

15-20 40

20-25 4O~90

25-30 ~

Fentanyl Citrate is N-(phenylethyl-4-piperidinyl)-N
phenylpropionamide citrate.

Fentanyl Citrate contains not less than 99.0 per cent and not
more than 101.0 per cent of C22H2gN20,C6Hg07, calculated on
the dried basis.

Category. Analgesic.

Description. A white or almost white powder.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to fentanyl· and fentanyl
impurity D is not less than 8.0.

Inject reference solution (a) and the test solution. In the
chromatogram obtained with the test solution the area of
secondary peak corresponding to N-phenyl-N-[cis,trans-l
oxido-l~(2-phenylethyl)piperidin-4-yl]propanamide(fentanyl
impurity A), N-phenyl-N-(piperidin-4-yl)propanamide (fentanyl
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impurity B), N-phenyl-N-[I-(2-phenylethyl)piperidin-4
yl]acetamide (fentanyl impurity C), N-phenyl-I-(2~
phenylethyl)piperidin-4-amine (fentanyl impurity D), for each
impurity is not more than the area of the principal peak in the
chromatogram obtained with referente solution (a) (0.25 per
cent). The sum of the areas of allthe secondary peaks is not
more than twice the area of the principal peak in the
chromatogram obtained with reference solution (a) (OSper
cent). Ignore any peak with an area less than 0.2 times the area
of the principal peak in the chromatogram obtained with
reference solution (a) (0.05 per cent).

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 50° under vacuum.

Assay. Weigh accurately 0.3 g, dissolve in 50 ml of a mixture
of 1 volume of anhydrous acetic acid and 7 volumes ofmethyl
ethyl ketone. Titrate with 0.1 M perchloric acid, using 0.2 ml
of naphtholbenzein solution as indicator, until the colour
changes from orange-yellow to green. Carry out a blank
titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.05286 g of
C28H3~208'

Storage. Store protectedfrom light.

Eental1ylInjectioR ~_____ _

Fentanyl Citrate Injection

Fentanyl Injection is a sterile solution of Fentanyl Citrate in
Water for Injections.

Fentanyl Injection contains not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount offentanyl,
C22H28N20.

Usnal strength. 50 Ilg per ml.

Jf:1{mtifi~~tl()n

A. When examined in the range 230 to 350 nm (2.4.7), a solution
containing 0.005 per cent w/v offentanyl exhibits two maxima
at 251 and 257 nm.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak
obtained with the reference solution.

E Gives reaction B for citrates (2.3,1),

Tests

Related snbstances. Determine by liquid chromatography
(2.4.14).

Test solution. Dilute a volume of injection containing about 5
mg ofFentanyl to 100.0 ml with the mobile phase.

IP 2010

Reference solution (a). Dilute 1.0 ml of the test solution to
100.0ml with the mobile phase, Dilute 5.0 ml ofthis solution to
20.0 ml with the mobile phase.

Reference solution (b). A 0.00005 per cent w/v solution ofN
phenyl-N-[cis,trans-1-oxido~1-(2-phenylethyl)piperidin~4
yl]propanamide RS (fentanyl impurity A RS) in the mobile
phase.

Reference solution (c). Dissolve 10 mg offentanyl citrate RS
in 10 ml of 2 M hydrochloric acid, heat on a water-bath under
a reflux condenser for 4 hours and neutralise with 10 ml of2 M
sodium hydroxide. Evaporate to dryness on a water-bath,
cool, dissolve the residue in 10 ml ofmethanol and filter. Dilute
1 ml of the filtrate to 10 ml with the mobile phase {generation
of N-phenyl-l-(2-phenylethyl)piperidin-4-arnine (fentanyl
impurity D)}.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with

endcapped octadecylsilane bonded to porous silica (10
/lill) (Such as Bondclone CIS),
mobile phase: a solution containing 0.3 per'cent w/v of
potassium dihydrogen phosphate in a mixture of 4
volumes of acetonitrile, 40 volumes of methanol and
56 volumes of water, adjusted to pH to 3.2 with
orthophosphoric acid,

- flow rate. 1.25 ml per minute,
",",_spectrophotometer seLat21S_nm,__ .._.. . __. ._._. _
- injection volume. 100 Ill.

Inject reference solution (c).The relative retention time with
reference to fentanyl for fentanyl impurity D is about 0.8.

Inject reference solution (a), (b), (c) and the test solution. Run
the chromatogram twice the retention time of the principal
peak. In the chromatogram obtained with test solution the
area ofpeak corresponding to fentanyl impurity A is not more
than 0.5 times the area of the peak in the chromatogram obtained
with reference solution (b) (0.5 per cent), the area of peak

.. correspondingto fentanylimpurityDis notmore than twice
the area of the peak in the chromatogram obtained with
reference solution (a) (0.5 per cent), the area of any other
secondary peak is not more than the area of the principal peak
in the chromatogram obtained with reference solution (a) (0.25
per cent) and the sum of the areas of all secondary peaks
other than fentanyl impurity A and D is not more than three
times the area of the principal peak in the chromatogram
obtained with reference solution_(aJ_(0.75_peccent).. Ignore
any peak with an area less than 0.2 times the area of the principal
peak in the chromatogram obtained with reference solution
(a) (0.05 per cent).

Other tests. Complies with the tests stated under Parenteral
Preparations (Illjections).

Assay. Determine by liquid chromatography (2.4.14).
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Test solution. Dilute a volume of injection containing about 5
mg ofFentanyl to 100 ml with the mobile phase.

Reference solution. A 0.008 per cent w/v solution offentanyl
citrate RS in the mobile phase.

Use chromatographic system as described under Related
substances.

Inject the test solution and the reference solution. The test is
not valid unless the relative standard deviation for replicate
injections is not less than 2.0.

Inject the reference solution and the test solution.

Calculate the content of C22H2sN20 in the injection.

Storage. Store protected from light.

Labelling. The quantity of active ingredient is stated in terms
of the equivalent amount of fentanyl.

Ferrous Fumarate

o
F~ -O~o-

o
CJI2Fe04 Mol. Wt. 169.9

Ferrous Fumarate contains not less than 93.0 per cent and not
more than 101.0 per cent of C4H2Fe04, calculated on the dried
basis.

Category. Haematinic.

Dose. Prophylactic, 200 mg daily; therapeutic, 400 to 600 mg
daily, in divided doses. (200 mg of ferrous fumarate is
approximately equivalent to 65 mg offerrous iron).

Description. Areddish orange to reddish brown, fine powder;
may contain soft lumps that produce a yellow streak when
crushed; odour, slight.

Identification

A. Heat 1 g with 25 ml of a mixture of equal volumes of
hydrochloric acid and water on a water-bath for 15 minutes,
cool and filter. Reserve the precipitate for test B; the filtrate
gives reaction A of ferrous salts (2.3.1).

B. Wash the precipitate reserved in test A with a mixture of
1 volume of dilute hydrochloric acid and 9 volumes of water
and dry at 105°. Suspend 0.1 g of the residue in 2 ml of sodium
carbonate solution and add dilute potassium permanganate
solution dropwise; the permanganate is decolorised and a
brownish solution is obtained.

C. Mix 0.5 g with 1 g of resorcinol. To 0.5 g of the mixture in a
crucible, add a few drops of sulphuric acid and heat gently; a

FERROUS FUMARATE

deep red semi-solid mass is formed. Add the mass to a large
volume of water; an orange-yellow solution without any
fluorescence is obtained.

Tests

Arsenic (2.3.10). Mix 2.0 g with 1.5 g of anhydrous sodium
carbonate, add 10 ml bromine water and mix thoroughly.
Evaporate to dryness on a water-bath, ignite gently and
dissolve the cooled residue in 20 ml of brominated
hydrochloric acid and 10 ml of water. Transfer to a small
flask, add sufficient stannous chloride solution AsT to remove
the yellow colour, connect to a condenser and distil 22 ml. The
distillate complies with the limit test for arsenic (5 ppm).

Heavy metals. Not more than 20 ppm, determined by the
following method. Ignite 1.0 g gently until free from carbon,
dissolve in 5 ml of hydrochloric acid by heating on a water
bath and evaporate to dryness. Dissolve the residue in a
mixture of 15 ml of hydrochloric acid, 4 ml of nitric acid and
6 ml of water. Boil gently for 1 minute, cool and extract with
three quantities, each of 20 ml, ofether. If the aqueous layer is
more than slightly yellow, extract with a fourth quantity of
20 ml of ether and reject the ether extracts, heat the aqueous
solution gently to remove the dissolved ether, add 1 g of
citric acid, make alkaline with 5 M ammonia and add 1 ml of
potassium cyanide solution. Dilute to 50 ml with water and
add 0.1 ml of sodium sulphide solution. Any brown colour
produced is not more intense than that produced by treating
1.0 ml of lead standard solution (20 ppm Pb) in a similar
manner.

Sulphates (2.3.17). Boil 0.15 g with 10 ml of2M hydrochloric
acid and 20 ml of freshly boiled and cooled water, cool in ice
and filter; the filtrate complies with the limit test for sulphates
(0.1 per cent).

Ferric iron. Not more than 2.0 per cent, determined by the
following method. Weigh accurately about 3.0 g and dissolve
in a mixture of 200 ml of water and 20 ml ofhydrochloric acid
by heating rapidly to boiling point. Boil for 15 seconds, cool
rapidly, add 3 g ofpotassium iodide, close the flask, allow to
stand in the dark for 15 minutes and titrate the liberated iodine
with 0.1 M sodium thiosulphate using starch solution, added
towards the end of the titration, as indicator. Repeat the
operation without the substance under examination. The
difference between the titrations represents the amount of
iodine liberated by the ferric iron.

1ml of0.1 M sodium thiosulphate is equivalent to 0.005585 g
offerric iron.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.3 g and dissolve in 15 ml of
dilute sulphuric acid with the aid of gentle heat. Cool, add
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50 ml of water and immediately titrate with 0.1 M ceric
ammonium sulphate using ferroin sulphate solution as
indicator.

1ml of0.1 M ceric ammonium sulphate is equivalent to 0.01699
g ofC4H2Fe04'

Ferrous Fumarate Tablets
Ferrous Fumarate Tablets contain not less than 90.0 per cent
and not more than 105.0 per cent of the stated amount of
ferrous fumarate, C4H2Fe04'

Usual strength. 200 mg. (200 mg of ferrous fumarate is
approximately equivalent to 65 mg of ferrous iron).

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.3 g of Ferrous
Fumarate and dissolve in. 15 ml of dilute sulphuric acid with
the aid ofgentle heat. Cool, add 50 ml ofwater and immediately
titrate with 0.1 M ceric ammonium sulphate using ferroin
sulphate solution as indicator.

1 ml of 0.1 M ceric ammonium sulphate is equivalent to
0.01699 gofC~2Fe04'

Labelling. The label states the quantity of the active ingredient
both as the amount of Ferrous Fumarate and in terms of the
equivalent amount of ferrous iron in each tablet.

Identification Ferrous Gluconate--·

COO
OH
H

OH
OH
OH

H
HO

H
H

Fer

(300 mg offerrous gluconate is approximately equivalent to 35
mg offerrous iron).

Description. A yellowish grey or pale greenish-yellow, fine
powder or granules; odour, slight, resembling that of burnt
sugar.

Identification

A. Dissolve 5 g in carbon dioxide-free water at 60°, cool and
dilute to 50 ml with water. 1ml of the resulting solution gives
reaction A offerrous salts (2.3.1).

B. Determine by thin-layer chromatography (2.4.17), coating
theplate with Silica gel G

C12H22Fe014,xH20 Mol. Wt. 446.1 (anhydrous)

Ferrous Gluconate is ferrous di(n-gluconate).
C. Mix 0.5 g with 1 g of resorcinol. To 0.5 g of the mixture in a
crucible, add a few drops of sulphuric acid and heat gently; a
deep red semi-solid mass is formed. Add the mass to a large
volume of water; an orange-yellow solution without any
fluorescence is obtained.

Tests

Ferrous Gluconate contains not less than 95.0 per cent and
not more than 102.0 per cent of C12H22FeOI4, calculated on the
dried basis.

Category. Haematinic.

Dose. Prophylactic, 600 mg daily; therapeutic, 1.2 to 1.8 g
....EerricJron.Weighaccurate1y.a__quantity_ofthe.powder ... daily, inaiviaedaose·s~' ... ---...--.--..-----..-.-

prepared for the Assay, containing about 1.5 g of Ferrous
Fumarate, in a stoppered flask, dissolve as completely as
possible with the aid of heat in a mixture of 100 ml of freshly
boiled and cooled water and 10 ml of hydrochloric acid, boil
for 15 seconds, cool rapidly, add 3 g of potassium iodide,
close the flask and allow to stand in the dark for 15 minutes.
Titrate the liberated iodine with 0.1 M sodium thiosulphate
using starch solution, added towards the end of the titra.tion,
as indicator. Repeat the operation without the substance under
examination. The difference between the titrations represents
the amount of iodine liberated by the ferric iron. Not more
than 13.5 ml of 0.1 M sodium thiosulphate is required.

Disintegration (2.5.1). 60 minutes.

Other tests. Comply with the tests stated under Tablets.

The powdered tablets comply with the following tests.

A. Heat 1 g with 25 ml of a mixture of equal volumes of
hydrochloric acid and water on a water-bath for 15 minutes,
cool and fIlter. Reserve the precipitate for test B; the fIltrate
gives reaction A offerrous salts (2.3.1).

B. Wash the precipitate reserved in test A with a mixture of
1 volume of dilute hydrochloric acid and 9 volumes of water
and dry at 105°. Suspend 0.1 g of the residue in 2 ml ofsodium

."__~~~~J:Cl1;l:wnClte~s.olution__a.nd)ldd"dilute__pQtassiunLpennClnganate~~ __, ~~""_.

solution dropwise; the permanganate is decolorised and a
brownish solution is obtained.
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Mobile phase. A mixture of 10 volumes of concentrated
ammonia, 10 volumes of ethyl acetate, 30 volumes of water
and 50 volumes of ethanol (95 per cent).

Test solution. Dissolve 20 mg of the substance under
examination in 2 ml of water, heating if necessary in a water
bath at 60°.

Reference solution. Dissolve 20 mg offerrous gluconate RS
in 2 ml of water, heating if necessary in a water-bath at 60°.

Apply to the plate 5fll of each solution. After development,
dry the plate at 105° for 20 minutes and spray with 5 per cent
w/v solution of potassium dichromate in a 40 per cent w/v
solution of sulphuric acid. The principle spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference solution.

Tests

Appearance ofsolution. Dissolve 5.0 g in carbon dioxide-free
water at 60°, cool and dilute to 50 ml with t):J.e same solvent
(solution A). Dilute 2 ml of solution A to 10 ml with water.
When examined against the light, the resulting solution is
clear (2.4.1).

pH (2.4.24). 4.0 to 5.5, determined in solution A, 3 to 4 hours
after preparation.

Arsenic (2.3.10). To 5.0 g add 15 ml of water and 15 ml of
stannated hydrochloric acid, distil 22 ml and add to the
distillate 40 ml ofwater and 0.2 ml ofstannous chloride solution
AsT. The resulting solution complies with the limit test for
arsenic (2 ppm).

Heavy metals (2.3.13). Warm 2.0 g gently with 10 ml ofnitric
acid until reaction begins and allow to stand until the evolution
of nitrous fumes subsides. Boil gently to complete oxidation,
adding a further 5 ml of nitric acid, if necessary, and continue
boiling until the volume is reduced to about 5 ml. Add 20 ml of
hydrochloric acid, boil gently for 1 minute, cool and extract
with three quantities, each of20 ml, ofether. Ifthe acid solution
is still more than faintly yellow, extract with a fourth quantity
of 20 ml of ether and discard the ether extracts. Transfer the
acid solution to a narrow-necked flask, rinse the separator
with 5 ml of water, and add the rinsings to the flask. Heat to
remove the dissolved ether and part of the hydrochloric acid.
Cool and dilute to 50 ml with water. 25 ml of the resulting
solution complies with the limit test for heavy metals, Method
A (20 ppm).

ChlorideS (2.3.12). 0.4 g complies with the limit test for chlorides
(625 ppm).

Sulphates (2.3.17). 0.3 g complies with the limit test for
sulphates (500 ppm).

Barium. Dissolve 0.1 gin 50 ml ofdistilled water, and 5 ml of
dilute sulphuric acid, and allow to stand for 5 minutes. The

FERROUS GLUCONATE

solution is not more opalescent than a mixture of 10 ml of
solution A and 45 ml ofdistilled water, when examined against
the light.

Ferric iron. Not more than 1.0 per cent, determined by the
following method. Weigh accurately about 5.0 g, transfer to a
glass-stoppered flask and dissolve in a mixture of 100 ml of
freshly boiled and cooled water and 10 ml of hydrochloric
acid. Add 3 g of potassium iodide, shake well and allow to
stand in the dark for 5 minutes. Titrate the liberated iodine
with 0.1 M sodium thiosulphate using starch solution, added
towards the end of the titration, as indicator. Repeat the
operation without the substance under examination. The
difference between the titrations represents the amount of
iodine liberated by the ferric iron.

1 ml of0.1 M sodium thiosulphate is equivalent to 0.005585 g
offerric iron.

Oxalic acid. Dissolve 1 g in 5 ml of water, add 2 ml of
hydrochloric acid and transfer to a separator. Extract with
two quantities, each of 20 ml, of ether. Evaporate the combined
ether extracts to dryness on a water-bath and dissolve the
residue in 5 ml ofwater. Add 0.05 ml ofacetic acid and 3 ml of
calcium chloride solution; no turbidity is produced.

Reducing sugars. Dissolve 0.5 gin 10 ml of water and make
alkaline with dilute ammonia solution. Pass hydrogen
sulphide into the solution and allow to stand for 30 minutes.
Filter and wash the precipitate with two quantities, each of
5 ml, of water. Combine the filtrate and the washings and
acidify with dilute hydrochloric acid. Add 2 ml of dilute
hydrochloric acid in excess. Boil the solution until the vapours
no longer darken lead acetate paper and, if necessary, boil
further to concentrate the solution to about 10 ml. Cool and
add 10 ml of sodium carbonate solution, set aside for 5
minutes, filter and dilute the filtrate to 100 ml with water. To
5 ml of the filtrate add 2 ml ofpotassium cupri-tartrate solution
and boil for 1 minute; no red precipitate is formed.

Loss on drying (2.4.19). 5.0 per cent to 10.0 per cent, determined
on 1.0 g by drying in an oven at 105°.

Microbial Contamination (2.2.9).Total viable aerobic count, .
not more than 1000micro-organisms per g, determined by plate
count.

Assay. Dissolve 0.5 g of sodium bicarbonate in a mixture of
70 rnl of water and 30 ml of 1 M sulphuric acid. When
effervescence ceases, add about 1.0 g, accurately weighed, of
the substance under examination, shake gently to dissolve
and titrate with 0.1 M eerie ammonium nitrate, using 0.1 ml of
ferroin solution as indicator, until the red colour disappears.

1ml of0.1 M eerie ammonium nitrate is equivalent to 0.04461
g ofClzHzzFeOl4.

Storage. Store protected from light.
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Ferrous Gluconate Tablets
Ferrous Gluconate Tabletscontain not less than 90.0 per cent
and not more than 105.0 per cent of the stated amount of
ferrous gluconate, C12H22FeOI4,2H20.

Usual strength. 300 mg. (300 mg of ferrous gluconate is
approximately equivalent to 35 mg offerrous iron).

1 ml of 0.1 M eerie ammonium sulphate, is equivalent to
0.04822 g ofC12H22Fe014,2H20.

Storage. Store protected from light.

Labelling. The label states the quantity of the active ingredient
both as the amount of Ferrous Gluconate and in terms of the
equivalent amount of ferrous iron in each tablet.

Identification

Dissolve a quantity of the powdered tablets containing about Ferrous Sulphate
1 g ofFerrous Gluconate in 10 ml ofwater and fIlter; the fIltrate
complies with the following tests. FeS04,7H20 Mol. Wt. 278.0

Ferrous Sulphate contains not less than 98.0 per cent and
not more than 105.0 per cent ofFeS04,7H20.

category. Haematinic.

Dose. Prophylatic, 300 mg; therapeutic 600 to 900 mg daily, in
divided doses. (300 mg of ferrous sulphate is approximately
equivalent to 60 mg of ferrous iron).

Description. Bluish green crystals or a light green, crystalline
powder; odourless. Efflorescent in air. On exposure to moist
air, the crystals rapidly oxidise and become brown.

A. 1 ml of the fIltrate gives reactionAofferrous salts (2.3.1).

~~ To 7.5 ml of the fIll!ate add 1 ID1 of glacial acetic acid and
1 ml of freshly distilled phenylhydrazine. Heat the mixture on
a water-bath for 30 minutes. Cool and scratch the inner surface
of the test tube with a glass rod until crystals of gluconic acid
phenylhydrazide begin to form. Set aside for 10 minutes, fIlter,
dissolve the precipitate in hot water, mix a small amount of
decolorising charcoal and filter into a test tube. Allow the
fIltrate to cool, and scratch the inner surface of the test tube;
white crystals are obtained which melt at about 202°, with
decomposition (2.4.21).

Identification
C. Shake a quantity of the powdered tablets containing 0.5 g

~cofcFerrous(Jluconatecwithc10cml-of-dilutechydrochloricacid;c~Gives,reactionAofferrous.saltsandthe.reactionscofsulphates ..c_ -----

fIlter and add to the fIltrate 1 ml of barium chloride solution; (2.3.1).
an opalescence may be produced but no precipitate is formed.

Tests
Tests Appearance ofsolution. Dissolve 2.5 g in carbon dioxide-jree

Ferric iron. Weigh accurately a quantity of the powder water, add 0.5 ml of 1 M sulphuric acid and dilute to 50.0 ml
prepared for the Assay, containing about 5.0 g of Ferrous with water (solution A). The solution is not more opalescent
Gluconate, in a stoppered flask, dissolve as completely as than opalescence standard OS2 (2.4.1).

possible without the aid ofheat in a mixture of 100 ml offreshly pH (2.4.24).3.0 to 4.0, determined in a 5.0 per cent solution.
boiled and cooled water and 10 ml of hydrochloric acid, add

Arsenic (2.3.10). Dissolve 5.0 gin 10 ml ofwater, add 15 ml of
3gofpotassiumiodide; close the'flask and allow to standin Cstannate7rhydrochiortcaCidanddIstif20illI:fo-iliedlsilllate
the dark for 5 minutes. Titrate the liberated iodine with 0.1 M

add a few drops of bromine solution, remove the excess of
sodium thiosulphate using starch solution, added towards

bromine with a few drops of stannous chloride solution AsT
the end of the titration, as indicator. Repeat the operation
without the substance under examination. The difference and add 40 ml of water. The resulting solution complies with

the limit test for arsenic (2 ppm).
between the titrations represents the amount of iodine liberated
by the ferric iron. Not more than 11.2 ml of 0.1 M sodium Copper. Dissolve 8.0 g in 40 ml of hydrochloric acid, add
thiosulphate is required. 10 ml ofnitric acid and 15 ml ofwater, boil gently for 5 minutes

6therC testS. Comply wi.ilicthetests-stated l.lnderTablets. and cool. Shake with four quantities, each of 30 ml,of ether
and discard the ether extracts. Heat the acid solution on a

Assay. Weigh and powder 20 tablets. Weigh accurately a water-bath to remove the dissolved ether, cool and add
quantity of the powder containing about 1.0 g of Ferrous sufficient water to produce 100.0 ml (solution B). To 10.0 ml of
Gluconate,dissolveinamixtureofl40mlofwaterand60mlof solution B add 1 g of citric acid, make alkaline with dilute
1 M sulphuric acid and titrate with 0.1 M eerie ammonium ammonia solution, add 25 ml of water and 5 ml of sodium
sulphate, using Jerroin solution as indicator, until the red diethyldithiocarbamate solution. Extract successively with
colour disappears. 5, 3 and 2-ml quantities ofcarbon tetrachloride, mix the carbon
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tetrachloride extracts and add sufficient carbon tetrachloride
to produce 100.0 ml. The resulting solution is notmore intensely
coloured than a solution prepared by treating 4.0 ml of copper
standard solution (10 ppm Cu) and 7.5 ml of water in the
same manner (50 ppm).

Lead. Make 25.0 ml ofsolution B alkaline with dilute ammonia
solution, add 1 ml ofpotassium cyanide solution and sufficient
water to produce 50.0 ml. Add 0.1 ml of sodium sulphide
solution; the solution is not more intensely coloured than a
mixture of 10 ml of hydrochloric acid, 0.5 ml of nitric acid,
5.0 ml of lead standard solution (20 ppm Pb), 0.1 ml ofsodium
sulphide solution and sufficient water to produce 50.0 ml
(50 ppm).

Zinc. To 2.5 ml of solution B add 1 g of citric acid and 1 g of
resorcinol, neutralise the solution with dilute ammonia
solution using thymol blue solution as indicator and shake
for 1 minute with two quantities, each of 20 ml, of dithizone
solution. To the combineq extracts add 10 ml of 0.1 M
hydrochloric acid and shake for 1 minute. Separate the acid
layer, add 3 ml of1M hydrochloric acid and 20 ml ofammonium
chloride solution and adju~t the volume to 50.0 ml with water.
Add 1.0 ml of potassium ferrocyanide solution and allow to
stand for 15 minutes. Any turbidity produced is not greater
than that developed in 15 minutes by the addition of 1.0 ml of

.potassiumferrocyanide solution to a freshly prepared mixture
of 10.0 ml of zinc standard solution (10ppmZn), 4ml of1M
hydrochloric acid, 20 ml of ammonium chloride solution and
sufficient watert6 produce 50.0 ml (500 ppm).

Manganese. Dissolve 1.0 g in 40 ml of water, add 10 ml of
nitric acid and boil until red fumes are evolved. Add 0.5 g of
ammonium persulphate and boil for 10 minutes. Discharge
any pink colour by the dropwise addition of a 5 per cent w/v
solution of sodium sulphite and boil until any odour of sulphur
dioxide is eliminated. Add 10 ml ofwater, 5 ml ofphosphoric
acid and 0.5 g of sodium periodate, boil for 1 minute and
allow to cool. The resulting solution is not more intensely
coloured than that of a solution prepared at the same time and '
in the same manner using 1.0 ml of 0.02 M potassium
permanganate in place of the substance under examination
(0.1 per cent).

Ferric ions. Not more than 0.5 per cent

Dissolve 5 g ferrous sulphate in a mixture of 10 ml of
hydrochloric acid and 100 ml of water in a stoppered flask,
add 3 g of potassium iodide, close the flask and allow to
stand in the dark for 5 minutes. Titrate the liberated iodine
with 0.1 M sodium thiosulphate, using 0.5 ml ofstarch solution
as indicator. Carry out the blank titration. Not more than 4.5 ml
of 0.1 M sodium thiosulphate is required.

Chlorides (2.3.12). 20 ml of solution A complies with the limit
test for chlorides (250 ppm).

DRIED FERROUS SULPHATE

Assay. Dissolve 2.5 g of sodium bicarbonate in a mixture of
150 ml of water and 10 ml of sulphuric acid. When
effervescence ceases, add about 0.5 g of the substance under
examination, accurately weighed, shake gently to dissolve
and titrate with 0.1 M eerie ammonium nitrate, using 0.1 ml of
ferroin solution as indicator, until the red colour disappears.

1 ml of 0.1 M eerie ammonium nitrate is equivalent to
0.02780 g ofFeS04,7H20.

Dried Ferrous Sulphate
Dried Ferrous Sulphate is Ferrous Sulphate from which a part
of the water of crystallisation has been removed by drying at
a temperature of40° .

Dried Ferrous Sulphate contains not less than 86.0 per cent
and not more than 90.0 per cent of FeS04'

Category. Haematinic.

Dose. Prophylatic, 200 mg; therapeutic, 400 to 600 mg daily, in
divided dosage.

Description. A greyish white to buff colour~dpowder.

Identification

Gives reaction A offerrous salts and the reactions of sulphates
(2.3.1).

Tests

Copper. Dissolve 8.0 g in 40 ml of hydrochloric acid, add
10 ml ofnitric acid and 15 ml ofwater, boil gently for 5 minutes
and cool. Shake with four quantities, each of 30 ml, of ether
and discard the ether extracts. Heat the acid solution on a
water-bath to remove the dissolved ether, cool and add
sufficient water to produce 100.0 ml (solutionA). To 10.0 ml of
solution A add 1 g of citric acid, make alkaline with dilute
ammonia solution, add 25 ml of water and 5 ml of sodium
diethyldithiocarbamate solution. Extract successively with
5, 3 and 2 ml quantities ofcarbon tetrachloride, mix the carbon
tetrachloride extracts and add sufficientcarbon tetrachloride
to produce 100.0 ml. The resulting solution is notmore intensely
coloured than a solution prepared by treating 4.0 ml ofcopper
standard solution (10 ppm Cu) and 7.5 ml of water in the
same manner (50 ppm).

Lead. Make 25.0 ml of solutionA alkaline with dilute ammonia
solution, add 1 ml ofpotassium cyanide solution and sufficient
water to produce 50.0 ml. Add 0.1 ml of sodium sulphide
solution; the solution is not more intensely coloured than a
mixture of 10 ml of hydrochloric acid, 0.5 ml of nitric acid,
5.0 ml of lead standard solution (20 ppm Pb), 0.1 ml of sodium
sulphide solution and sufficient water to produce 50.0 ml
(50 ppm).
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-,HC!

CH3

COOH

OH

A. The powdered tablets give reaction A offerrous salts (2.3.1).

B. Extract the powdered tablets with 2 M hydrochloric acid
and filter. The filtrate gives reaction A of sulphates (2.3.1).

Ferrous Sulphate Tablets

Fexofenadine Hydrochloride

Ferrous Sulphate Tablets contain Dried Ferrous Sulphate.

Ferrous Sulphate Tablets contain not less than 80.0 per cent
and not more than 90.0 per cent of the stated amount of dried
ferrous sulphate, FeS04. The tablets are coated.

Usual strength. 200 mg. (200 mg ofDried Ferrous Sulphate is
approximately equivalent to 60 mg offerrous iron).

Tests

C32H39N04,HCl Mol. Wt. 538.1

Fexofenadine Hydrochloride is (RS) a,a-dimethyl-4-[I
hydroxy-4c[4c(hydroxydiphenylmethyl)=lcpiperidinyl]butyl]
benzene acetic acid hydrochloride.

Fexofenadine Hydrochloride contains not less than 98.0 per
cent and not more than 102.0 per cent of C32H39N04,HCl,
calculated on the anhydrous basis.

Categrory. Antihistaminic.

Description. A white to off-white crystalline powder.

Identification

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.5 g of Dried Ferrous
Sulphate, dissolve in a mixture of 30 ml of water and 20 ml of
1 M sulphuric acid and titrate with 0.1 M eerie ammonium
sulphate using ferroin solution as indicator.

1 ml of0.1 M ce1'iCal111120niu112 sUlphate is eqUiValent to 0.01519
gofFeS04'

Labelling. The label states the quantity of the active ingredient
-----·J:joth~tl:iearnouficof Dried"Ferrous"Sulphate-and-in1ermS"Or---

the equivalent amount of ferrous iron in each tablet.

.l ........... _:.. 'l"lT.... .:..-t.. ............. ~ .. _ ...........1.......1.. ............ " ::: rP ,.1.: ... ,.,,..,1"', ..... .: .... n ...... ..: ..,h t:>,..,,+
..t'I,.;:,;:,aJ. VY\:ilt,lJ £ll,.\,,;Ul£lU::I1Y auvuL. V.-1 0' UJ.""V.1V""'.l.u c.L U.l..l.Al.UJ. V.l

30 ml of water and 20 ml of1M sulphuric acid and titrate with
0.1 M eerie ammonium sulphate using ferroin solution as
indicator.

1 ml of 0.1 M eerie ammonium sulphate is equivalent to
0.01519 g of FeS04.

Zinc. To 2.5 ml of solution A add 1 g of citric acid and 1 g of
resorcinol, neutralise the solution with dilute ammonia
solution using thymol blue solution as indicator and shake
for 1 minute with two quantities, each of 20 ml, of dithizone
solution. To the combined extracts add 10 ml of 0.1 M
hydrochloric acid and shake for 1 minute. Separate the acid
layer, add 3 ml of1 M hydrochloric acid and 20 ml ofammonium
chloride solution and adjust the volume to 50.0 ml with water.
Add 1.0 ml of potassium ferrocyanide soluiion and allow to
stand for 15 minutes. Any turbidity produced is not greater
than that developed in 15 minutes by the addition of 1.0 ml of
potassiumferrocyanide solution to a freshly prepared mixture
of 10.0 ml of zinc standard solution (10 ppm Zn), 4 ml of 1 M
hydrochloric acid, 20 ml of ammonium chloride solution and
sufficient water to produce 50.0 ml (500 ppm).

Manganese. Dissolve 1;0 g in 40 ml of water, add 10 ml of
nitric acid and boil until red fumes are evolved. Add 0.5 g of
ammonium persulphate and boil for 10 minutes. Discharge
any pink colour by the dropwise addition of a 5 per cent w/v
solution of sodium sulphite and boil until any odour of sulphur
dioxide is eliminated. Add 10 ml of water, 5 ml ofphosphoric
acid and 0.5 g of sodium periodate, boil for 1 minute and
allow to cool. The resulting solution is not more intensely
coloured than that of a solution prepared at the same time and
in the same manner using 1.0 ml of 0.02 M potassium
pennanganate in place of the substance under examination

~(0:,1"percent).----

Arsenic (2.3.10). Dissolve 3.3 gin 10 ml ofwater, add 15 ml of
stal1nated hydrochloric acid and distil 20 ml. To the distillate
add a few drops of bromine solution, remove the excess of
bromine with a few drops of stannous chloride solution AsT
and add 40 ml of water. The resulting solution complies with
the limit test for arsenic (3 ppm).

Basic sUlphate. 2.0 g dissolves slowly in a mixture on.5 ml of
freshly boiled and cooled water and 0.5 ml of0.5 M sulphuric
acid, producing a solution that is not more than faintly turbid.

Ferric ions. Not more than 0.5 per cent

Dissolve 5 g ferrous sulphate in a mixture of 10 ml of
hydrochloric acid and 100 ml of water in a stoppered flask,
add 3 g of potassium iodide, close the flask and allow to
stand in the dark for 5 minutes. Titrate the liberated iodine
with 0.1 M sodium thiosulphate, using 0.5 ml of starch solution
as indicator. Carry out the blank titration. Not more than 4.5 ml
ofOA-M- sodium-thiosulphate is-required.-- ---.-

1346



IP 2010

Identification

A. Detennine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained withfexofenadine
hydrochloride RS or with the reference spectrum of
fexofenadine hydrochloride.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Fexofenadine impurity B. Detennine by liquid chromatography
(2.4.14).

Test solution. Dissolve 25 mg of the substance under
examination in 100.0 ml of the mobile phase.

Reference solution (a). A solution containing 0.025 per cent
w/v of fexofenadine hydrochloride RS and 0.0005 per cent
w/v of {3-[l-hydroxy-4-[4-(hydroxydiphenylmethyl)-1
piperidinyl]butyl]-a,a-dimethylbenzeneacetic acid
hydrochloride} RS (jexofenadine impurity B RS) in the mobile
phase.

Reference solution (b). Dilute 1.0 ml ofreference solution (a)
to 10.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

beta cyclodextrin bonded to porous silica (5 fllIl),
- mobile phase: a mixture of 80 volumes of ammonium

acetate buffer prepared by mixing 1.15 ml of glacial
acetic acid in 1000 ml of water and adjusting the pH to
4.0 with 6 M ammonium hydroxide and 20 volumes of
acetonirile,

- flow rate. 0.5 ml per minute,
- spectrophotometer set at 220 urn,
- injection volume. 20 ~.

Inject reference solution (a). The relative retention time with
respect to fexofenadine, for fexofenadine impurity B is about
0.7 and the resolution between fexofenadine and fexofenadine
impurity B is not less than 3.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
peak due to fexofenadine impurity B is not more than the area
ofthe peak due to fexofenadine impurity B in the chromatogram
obtained with reference solution (b) (0.2 per cent).

Related substances. Determine by liquid chromatography
(2.4.14).

Use the phosphate-perchlorate buffer, solvent mixture and
chromatographic system as described in the Assay.

Test solution. Dissolve 50 mg of the substance under
examination in 50 ml of the solvent mixture.

FEXOFENADINE HYDROCHLORIDE

Reference solution. A solution containing 0.0005 per cent w/v
ofeach offexofenadine hydrochloride RS and [benzeneacetic
acid, 4-(1-oxy-4-[4-(hydroxydiphenylmethyl)-1-piperidinyl]
butyl]-a, a-dimethyl] RS (jexofenadine impurity A RS) in the
mobile phase.

Inject the test solution and the reference solution. In the
chromatogram obtained with the test solution, the areaof any
peak due to the peak of fexofenadine impurity A is not more
than 0.4 times the area of the peak due to fexofenadine impurity
A in the chromatogram of the reference solution (0.2 per
cent), area of any peak due to decarboxylated degradant [(+)
4-[1-hydroxy-4-(hydroxydi-phenylmethyl)-1-piperidinyl]
butyl]-isopropylbenzene], with a relative retention time of3.2
with respect to fexofenadine hydrochloride, is not more than
0.3 times the area of the peak due to fexofenadine hydrochloride
in the chromatogram of the reference solution (0.15 per cent)
and the area of any peak due to other unknown impurity is not
more than 0.2 times the area of the peak due to fexofenadine
hydrochloride in the chromatogram of the reference solution
(0.1 per cent). The sum of all the impurities is not more than 0.5
per cent.

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

CWorides. 6.45 per cent to 6.75 per cent.

Dissolve about 0.3 g of the substance under examination in 50
ml of methanol. Titrate with 0.1 M silver nitrate. Determine
the end-point potentiometrically (2.4.25). Carry out a blank
titration.

1ml of0.1 M silvernitrate is equivalent to 0.00354 g ofchloride.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent for the anhydrous
form and 6.0 per cent to 10.0 per cent for the hydrate form
(dihydrate and trihydrate forms offexofenadine hydrochloride),
determined on 1 g.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 50 volumes of acetonitrile and 50 volumes
of phosphate-perchlorate buffe/:

Test solution. Dissolve 50 mg of the substance under
examination in 50 ml ofthe solvent mixture. Dilute 3.0ml ofthe
solution to 50.0 ml with the mobile phase.

Reference solution. A solution containing 0.006 per cent w/v
offexofenadine hydrochloride RS and 0.0005 per cent w/v of
fexofenadine impurity A RS in the mobile phase.

Chromatographic system
- a stainless steel column. 25 cm x 4.6 mm, packed with

phenyl groups chemically bonded to porous silica
(5 fllIl),

- mobile phase: a mixture of 65 volumes of phosphate
perchlorate buffer prepared by dissolving 6.64 g of
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Reference solution (b). A solution containing 0.001 per cent
w/v of benzene acetic acid-4-[1-oxy-4(4-(hydroxydiphenyl
methyl)-l-piperidinyl]butyl)-a. a-dimethyl RS (jexofenadine
impurity A RS) and 0.006 per cent w/v of fexofenadine
hydrochloride RS in water.

Storage. Store protected from light and moisture, at a
temperature not exceeding 30°.

Fexofenadine Hydrochloride Capsules

Fexofenadine Capsules

monobasic sodium phosphate and 0.84 g of sodium
.perchlorate in 1000 rolofwater and adjusting the pH to
2.0 with orthophosphoric acid, and 35 volumes of
acetonitrile. Add 3 rnl of triethylamine to1000 rnl of the
mixture,

- flow rate. 1.5 rnl per minute,
- spectrophotometer set at 220 nm,
- injection volume. 20 Jil.

Inject the reference solution. The test is not valid unless the
resolution between fexofenadine and fexofenadine impurity A
is not less than 10, tailing factor is not more than 2.0 and the
relative standard deviation for replicate injections determined
from fexofenadine and fexofenadine impurity A are not more
than 2.0 per cent and 3.0 per cent respectively.

IIljec::tthe Jest sohltjQIlap.d_.th~.r~f~I~I!<::e"'§'QluJ!QI!, .

Calculate the content of C32H39N04, HCl.

Note - A small amount of acetic acid, not exceeding 5 per
cent ofthe total volume, can be used to dissolve fexofenadine
impurity A.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 /llIl),
- mobile phase: a mixture of 30 volumes ofa buffer solution

prepared by dissolving 1.0 g of monobasic sodium
phosphate, 0.5 g of sodium perchlorate, and 0.3 rnl of
orthophosphoric acid in 300 rnl ofwater and 70 volumes
of acetonitrile,
flow rate. 1 rnl per minute,

- spectrophotometer set at 220 nm,
- injection volume. 50 Jil.

Inject reference solution (b). The resolution between
fexofenadine and fexofenadine impurity A is not less than 2.0.

Injectreference.solution (a). The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Fexofenadine Capsules contain not less than 93.0 percent.. .
··anaIlofmofetliailT05:0~percentonbeSfalea.amountoC.]nJecLtlJ.e.Je,stsplutlon andJbe..:r~:furence solut1on~.. . _.

fexofenadine hydrochloride, C32H39N04HCl. D. Not less than 50 per cent in 15 minutes and not less than 75

U al tr gth 120
. 180 per centin 45 minutes, of the stated amount of C32H39N04,HCl.su s en s. mg, mg.

. Related substances. Determine by liquid chromatography
Identification (2.4.14).

In the Assay, the principal peak in the chromatogram obtained
with the test solution (a) corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests
-_ .._.~ .'.-.- ..•.. --- ---_._~ .._-_ .._.. _,- -~ .._~.~.- ..

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 rnl ofwater,
Speed and time. 50 rpm and 15 and 45 minutes.

Withdraw a suitable volume of the medium and fllter.

Determine by liquid chromatography (2.4.14).

Te&(&olliti6n. Diltitetliefiltrate;ifnecessary,with the
dissolution medium.

Reference sohltion (a). A 0.007 per cent w/v solution of
fexofenadine hydrochlQride RS in the dissolution medium.

Note - A small amount of methanol, not exceeding 0.5 per
cent ofthe total volume, can be used to dissolve fexofenadine
hydrochloride.

Phosphate-perchlorate buffer. Dissolve 6.64 g of monobasic
sodium phosphate and 0.84 g of sodium perchlorate in 1000 rnl
of water. Adjust with orthophosphoric acid to a pH of 2.0.

Solvent mixture. 50 volumes of acetonitrile and 50 volumes
()Xph()sE~.ate-perchloratebuffer.

Test solution (a). Weigh accurately a quantity of the mixed
contents of 20 capsules containing about 50 mg of
Fexofenadine Hydrochloride, add 40 rnl of solvent mixture and
shake by mechanical means for 60 minutes. Mix with the aid of
ultrasound for about 2 minutes. Cool and dilute to 50.0 rnl with
the solvent mixture.

Test solution (b). Dilute 3.0 rnl of test solution (a) to 50.0 rnl
with the mobile phase.

Reference solution. A soiution containing 0.006 per l:enl w/v
offexofenadine hydrochloride RS and 0.0005 per cent w/v of
fexofenadine impurity A RS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm,packed with

phenyl groups chemically bonded to porous silica (5 /llIl),
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- mobile phase: a mixture of 65 volumes of phosphate
perchlorate buffer and 35 volumes of acetonitrile. Add
0.3 ml of triethylamine and mix,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 220 urn,
- injection volume. 20 Ill.

Inject reference solution.The resolution between fexofenadine
and fexofenadine impurity Ais not less than 10, tailing factor
is not more than 2.0 and the relative standard deviation for
replicate injections determined from fexofenadine and
fexofenadine impurity A are not more than 2.0 per cent and 3.0
per cent respectively.

Inject test solution (a) and the reference solution. In the
chromatogram obtained with test solution (a) the area due to
fexofenadine impurity A is not more than 0.8 times the area of
the peak due to fexofenadine impurity A in the chromatogram
obtained with the reference solution (0.4 per cent), the area of
the peak due to decarboxilated degradant [(+)-4-[I-hydroxy
4- [4-(hydroxydi-phenylmethyl)-I-piperidinyl]-buty1]
isopropylbenzene having a relative retention time of3.2 is not
more than 0.03 times the area of the principal peak in the
chromatogram obtained with the reference solution (0.2 per
cent), the area of any other individual impurity is not more
than 0.03 times the area of the principal peak in the
chromatogram obtained with the reference solution (0.2 per
cent), and the sum ofall the impuritiesis not more than 0.5 per
cent.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14) as
described under Related substances.

Inject test solution (b) and the reference solution.

Calculate the content of C32H39N04, HCl in the capsules.

Storage. Store protected from moisture, at a temperature not
exceeding 30°.

Fexofenadine Tablets

Fexofenadine HydrocWoride Tablets

Fexofenadine Tablets contain not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
fexofenadine hydrochloride, C32H39N04,HCI.

Usualstreugths.120mg; 180mg.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

FEXOFENADINE TABLETS

Tests

Dissolutiou (2.5.2).

Apparatus No.1,
Medium. 900 ml of 0.001 M hydrochloric acid,
Speed and time. 50 rpm and 10 and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Dilute the filtrate, if necessary, with the
dissolution medium.

Reference solution (a). Dissolve an accurately weighed
quantity of fexofenadine hydrochloride RS in the dissolution
medium to obtain a solution having a known concentration
similar to that expected for the solution under test.

Note A small amount of methanol, not exceeding 0.5 per
cent ofthe total volume, can be used to dissolve fexofenadine
hydrochloride.

Reference solution (b). A 0.044 per cent w/v solution of
benzene acetic acid, -4-[ 1-oxy-4(4-(hydroxydiphenyl
methyl)-l-piperidinyl]butyl)-a,a-dimethyl RS lfexofenadine
impurityA RS) in water. To 1.0 ml of this solution add 40 ml of
reference solution (a).

Note - A small amount of acetic acid, not exceeding 5 per
cent ofthe total volume, can be used to dissolve fexofenadine
impurity A.

Chromatographic system
- a stainless steel column 10 cm x4.6 mm, packed with

octadecylsilane bonded to porous silica (5 fJIll),
- mobile phase: a mixture of 30volumes ofabuffer solution

prepared by dissolving 1.0 g of monobasic sodium
phosphate, 0.5 g of sodium perchlorate, and 0.3 ml of
orthophosphoric acid in 300 ml ofwater and 70 volumes
of acetonitrile,

- flow rate. 1ml per minute,
- spectrophotometer set at 220 urn,
- injection volume. 20 Ill.

Inject reference solution (b). The resolution between
fexofenadine and fexofenadine impurity Ais not less than 2.0.

Inject reference solution (a). The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the test solution and the reference solution (a).

D. Not less than 60 per cent in 10 minutes and not less than 80
per cent in 30 minutes; of the stated amount ofC32H39N04,HCI.

Related substauces. Determine by liquid chromatography
(2.4.14).

Solvent mixture. 75 volumes of acetonitrile and 25 volumes
of a 0.17 per cent v/v solution of glacial acetic acid.
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I

H
o

Category. Antiandrogen.

Description. A white or almost white,crystalline powder.

Finasteride contains not less than 98.0 per cent and not more
than 102.0 per cent of C23H36N202, calculated on the dried
basis.

Storage. Store protected from moisture, at a temperature not
exceeding30°..

C23H3~202 Mol. Wt. 372.6

J<iI1a.steri~~ is 17~.Qy-t~J1:.bl:!tyl~ar1:>~()Yl):.4:a.z£l~5~:'aI1c!J:()st=
l-en-3-one.

Fexofenadine HydrochloIide, disperse in 20 rnl of a 0.17 per
cent v/v solution ofglacial acetic acid, with vigorous shaking
for 30 minutes and dilute to 100.0 rnl with acetonitrile, shake
vigorously for 60 minutes andfJlter. Dilute 1.5 rnl ofthis solution
to 100.0 rnl with the mobile phase.

Reference solution. A 0.025 per cent w/v solution of
fexofenadine hydrochloride RS in the solvent mixture. Dilute
3 rnl of the solution to 50.0 rnl with the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
phenyl groups chemically bonded to porous silica (5 f..llTl),

- column temperature 35°,
- mobile phase: a mixture of64 volumes ofabuffer solution

prepared by diluting 7.5 rnl of acetonitrile and 7.5 rnl of
triethylamine to 1000 rnl with 0.17 per cent v/v glacial
aceticacza in waier, adjlist Hie pH to 3.2wlth
orthophosphoric acid and 36 volumes of acetonitrile,
flow rate. 1.5 rnl per minute,
spectrophotometer set at 220 nm,

- injection volume. 20 ~. .

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Solvent mixture. 75 volumes of acetonitrile and 25 volumes
of 0.17 per cent v/v glacial acetic acid in wate!:

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 120mg of

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 120 mg of
Fexofenadine Hydrochloride, disperse in 20 rnl of0.17 per cent
v/v solution of glacial acetic acid, with vigorous shaking for
30 minutes and dilute to 100.0 rnl with acetonitrile, shake
vigorously for 60 minutes, fJlter.

Reference solution (a). A solution containing 0.025 per cent
w/v offexofenadine hydrochloride RS and 0.005 per cent w/v
offexofenadine impurity A RS in the solvent mixture. Dilute 3
rnl and 4.5 rnl, respectively, of the solutions to 50.0 rnl with the
mobile phase.

Reference solution (b). A 0.025 per cent w/v solution of
fexofenadine hydrochloride RS in the solvent mixture. Dilute
4 rnl of the'solution to 100.0 rnl with the mobile phase. Dilute 6
rnl of this solution to 100.0 rnl with the mobile phase.

Use the chromatographic system described under Assay.

Inject reference solution (b). The test is not valid unless the
relative standard deviation for replicate injections is not more
than 6.0 per cent.

Inject reference solution (a). The relative retention time with
respect to fexofenadine for fexofenadine impurity A is about
1.6. The resolution between fexofenadine and fexofenadine
impurity Ais not less than 7, the tailing factor is not more than
2.0 and the relative standard deviation for replicate injections Inject the test solution and the reference solution.

~~~~ isnot lTIore than 2.Qper cent and not more than 3.0 R""er"",c~e",n"'"t£""o~r~~~"",al~c~Il"""la~te~thw... t:~9~QJ.JJ.l;JJtpf C32H39~Q4hHh1jQJh~~t<:l))1~t,&,,~. ~~~~~

fexofenadine and fexofenadine impurity A, respectively.

Inject the test solution and reference solution (a). In the
chromatogram obtained with the test solution the area of the
peak due to fexofenadine impurity Ais not more than the area
of the peak due to fexofenadine impurityAin the chromatogram
obtained with reference solution (a) (0.4 per cent), the area of Finasteride
any individual impurity is not more than 0.2 times the area of
the principalpeak in the chromatogram obtamed witlireference
solution (a) (0.25 per cent), the area of the peak due to
decarboxilated degradant [(+)-4-[ 1-hydroxy-4-[4-

.Thydf5XydiphellyTfnelnYl)..:r,,:pTp·efTdiii').'lFbulYT]": .....
isopropylbenzene having a relative retention time of 6.7 is not
more than 0.12 times the area of the pIincipal peak in the
chromatogram obtained with reference solution (a) (0.15 per
cent) and the sum of all the impurities is not more than 0.5 per '
cent. Ignore any peak with an area less than 0.04 times the
area of the principal peak in the chromatogram obtained with
reference solution (a) (0.05 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).
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Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained withfinasteride RS
or with the reference spectrum of finasteride.

Tests

Specific optical rotation (2.4.22). +12.0° to +14.0°, determined
in a 1.0 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. 50 volumes of acetonitrile and 50 volumes
of water.

Test solution (a). Dissolve 25 mg of the substance under
examination in 50.0 rnl of the solvent mixture.

Test solution (b). Dissolve 0.1 g of the substance under
examination in 10.0 rnl of the solvent mixture.

Reference solution (a). A 0.05 per cent w/v solution of
finasteride RS in the solvent mixture.

Reference solution (b). A 1.0 per cent w/v solution of
finasteride for system suitability RS in the solvent mixture.

Reference solution (c). Dilute 2.0 rnl of test solution (b) to
100.0 rnl in solvent rnixture. Dilute 1.0 rnl of this solution to
10.0 rnl with the solvent mixture.

Chromatographic system
a stainless steel column 25 cm x 4 mm, packed with
octadecylsilane bonded to porous silica (5 fll11),

- column temperature 60°,
- mobile phase: a mixture of 10 volumes of acetonitrile,

10 volumes of tetrahydrojuran and 80 volumes ofwater,
- flow rate. 1.5 rnl per minute,
- spectrophotometer set at 210 nm,
- injection volume. 20 Ill.

Inject reference solution (b). Run the chromatogram twice the
retention time of the principal peak. The test is not valid unless
the height above the baseline of the peak due to finasteride
impurity A and the height above the baseline of the lowest
point of the curve separating this peak from the peak due to
finasteride, is not less than 2.5. The relative retention time
with reference to finasteride for N-(l,1-dimethylethyl)-3-oxo
4-aza-5a-androstane-17~-cabroxamide (dihydrofinasteride)
(fmasteride impurity A) is about 0.94, for methy13-oxo-4-aza
5a-androst-1-ene-17~-carboxylate (il-1-aza ester) (fmasteride
impurity B) is about 1.22, and for N-(1,1-dimethylethyl)-3-oxo
4-azaandrosta-1 ,5-diene-17~-carboxamide (il-1 ,5-aza amide)
(finasteride impurity C ) is about 1. 36.

Inject reference solution (b), (c) and test solution (b). In the
. chromatogram obtained with the test solution (b) the area of

secondary peak corresponding to finasteride impurity A is

FINASTERIDE TABLETS

not more than 0.3 per cent, calculated from the area of the
corresponding peak in the chromatogram .obtained with
reference solution (b) and taking into account the assigned
value of impurity A in finasteride for system suitability RS.
The area of each the secondary peak corresponding· to
finasteride impurity B and finasteride impurity C is not more
than 1.5 times the area of the principal peak in the chromatogram
obtained with reference solution (c) (0.3 per cent). The area of
any other secondary peak is not more than 0.5 times the area
of the principal peak in the chromatogram obtained with
reference solution (c) (0.1 per cent). The sum of all other
secondary peaks is not more than 3 times the area of the
principal peak in the chromatogram obtained with reference
solution (c) (0.6 per cent). Ignore any peak with an area less
than O. 25 times the area of the principal peak in the
chromatogram obtained with reference solution (c) (0.05 per
cent).

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14) as
described under Related substances.

Inject reference solution (a) and test solution (a).

Calculate the percentage content of C23H36N202'

Storage. Store protected from light.

Finasteride Tablets
Finasteride Tablets contain not less than 95.0 per cent and not
more than 105.0 per cent of the stated amount of finasteride,
C23H36N202.

Usual strength. 5 mg.

Identification

In the test for Dissolution, the principal peak in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 rnl ofwater,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and f1lter.

Determine by liquid chromatography (2.4.14).

Test solution. The f1ltrate obtained as given above.

Reference solution. Dissolve an accurately weighed quantity
of finasteride RS in a mixture of 3 volumes of water and
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Chromatographic system
a stainless steel column 10 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5/lID) (such as
Hypersil ODS),

- column temperature. 45°,
- mobile phase: a mixture of equal volumes of acetonitrile

and 0.0025M of orthophosphoric acid,

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Testsoll1tiort;Weighand·p-owder20tablets;Disperseaql.lantity ...
ofpowder containing about 50 mg ofFinasteride with 25 ml of
water. Add 350 ml of a mixture of 3 volumes of water and
7 volumes of acetonitrile, mix with the aid of ultrasound for
30 minutes, dilute to 500 ml with acetonitrile, centrifuge and
fIlter the supernatant liquid.

Reference solution. A 0.01 per cent w/v solution ofJinasteride
RS· in acetonitrile.

solution (b), the peak to valley ratio between finasteride
impurity A and fmasteride is at not less than 2.5 and (b) in the
chromatogram obtained with reference solution (c), the peak
due to finasteride has a signal to noise ratio of not less
than 10.

Inject reference solution (a), (b), (c) and the test solution. In
the chromatogram obtained with the test solution the area of
each of any peak corresponding to finasteride impurity A,
finasteride impurity B and finasteride impurity C is not more
than 1.5 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.3 per
cent); the area of any other peak is not more than 0.5 times the
area of the principal peak in the chromatogram obtained with
reference solution (a) (0.1 percent) and the sum of the areas of
all other secondary peaks is not more than 3 times the area of
the principal peakin the chromatogram obtainedwithreference
solution (a) (0.6 per cent). Ignore any peak with an area less
than 0.25 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.05 per
cent).

7 volumes of acetonitrile and dilute with the same mixture to
obtain a solution haVing a knownconcen.tration similar to the
expected concentration of the test solution.

Chromatographic system
a stainless steel column 5.0 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (3 /lID),

- column temperature. 45°,
- mobile phase: a mixture of 42 volumes of water and

58 volumes of acetonitrile,
- flow rate. 1.5 ml per minute,
- spectrophotometer set at 220 urn,
- injection volume. 200 ,n.

Inject the reference solution. The test is not valid unless the
tailing factor of the principal peak is less than 2.0.

Inject the reference solution and the test solution.

Calculate the content of C23H36N202 in the medium.

D. Not less than 75 per cent of the stated amount of
C23H3~202'

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. 50 volumes of acetonitrile and 50 volumes
of watel:

Chfoma.tograjJh1csystem
- a stainless steel column 25 cm x 4.0 mm, packed with

octadecylsilane bonded to porous silica (5 /lID),
- column temperature. 60°,
- mobile phase: a mixture of 10 volumes of acetonitrile,

10 volumes of tetrahydrofuran and 80 volumes ofwater,
- flow rate. 1.5 ml per minute,
- spectrophotometer set at 210 urn,
- mjectioll vollllIle.20 ,n.

Inject reference solution (b) and (c). The relative retention
time with reference to fmasteride. for fmasteride impurity A is
about 0.9, for finasteride impurity B is about 1.2 and for
finasteride impurity C is about 1.4. Run the chromatogram
twice the retention time of the principal peak. The test is not
valid unless: (a) in the chromatogram obtained with reference

Uniformity of content (For tablets containing less than 10
mg). Comply with the test stated under Tablets.

Determine by liquid chromatography (2.4.14), using the
chromatographic ·conditions and reference solution as

Test solution. Dissolve a quantity of powdered tablets described under Assay.

····_=:~:d~~i~ t~~6.~;~i~::~~~::~~~~,~~~=::~~·TestTOlUti01CP6waef orie~taDlet, a(IQ-25~illl ofwdter;slfake
and fIlter the supernatant liquid. with the aid of ultrasound until the tablet is completely

dispersed. Add 35 ml of a mixture of 3 volumes ofwater and 7
Reference solution (a). Dilute 2.0 ml of test solution to volumes of acetonitrile, mix with the aid of ultrasound for a
100.0 ml with the solvent mixture. Dilute 1.0ml ofthis solution further 30 minutes. Cool to room temperature, dilute to 50 ml
to 10.0 with the solvent mixture. with acetonitrile, centrifuge and fIlter the supernatant liquid.

Reference solution (b). A 1.0 per cent w/v solution of Calculate the content ofC23H36N202 in the tablet.
Jinasteride for system suitability RS in the solvent mixture.

Reference solution (c). Dilute 25.0 ml ofreference solution (a)
to 100.0 ml with the solvent mixture.
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- flow rate. 1.5 ml per minute,
- spectrophotometer set at 240 run,
- injection volume. 20,.u.

Inject the reference solution. The test is not valid unless the
tailing factor of the principal peak is less than 2.0 and the
relative standard deviation for replicate injections is not more
than 2.0.

Inject the reference solution and the test solutiori.

Calculate the content of C23H36N202 in the tablets.

Fluconazole

Mol. Wt. 306.3

Fluconazole is 2-(2,4-difluorophenyl)-1 ,3-bis(lH-1,2,4-triazo
1-yl)propan-2-ol.

Fluconazole contains not less than 98.5 per cent and not more
than 101.5 per cent of C13H12F2N60, calculated on the dried
basis.

Category. Antifungal.

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with fluconazole
RS or with the reference spectrum of fluconazole.

B. When examined in the range 200 run to 350 run (2.4.7), a
0.025 per cent w/v solution in methanol shows absorption
maxima at about 266 run and 261 run.

Tests

Appearance ofsolution. A5 per cent w/v solution in methanol
is clear (2.4.1) and colourless (2.4.1).

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 300 mg of the substance under
examination in 100 ml of the mobile phase.

Reference solution. A 0.003 per cent w/v solution of
fluconazole RS in the mobile phase.

FLUCONAZOLE CAPSULES

Chromatographic system
- a stainless steel column 15 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (3.5 /illl),

column temperature. 40°,
- mobile phase: 80 volumes of water and 20 volumes of

acetonitrile,
- flow rate. 0.5 ml per minute.
- spectrophotometer set at 260 nm,
- injection volume. 20,.u.

The relative retention time with reference to fluconazole for
fluconazole impurityAis about 0.49, for fluconazole impurity B
is about 0.81 and for fluconazole impurity C is about 0.86.

Inject the reference solution and the test solution. In the
chromatogramobtained with the test solution the area ofimpurity
peak at relative retention time about 0.6 is not more than the area
of the principal peak in the chromatogram obtained with the
reference solution (1.0 per cent), the area ofsecondary peak due
to fluconazole impurityAor fluconazole impurity C is not more
than 0.2 times the area ofthe principal peakin the chromatogram
obtained with reference solution (0.2 per cent); the area of any
peak corresponding to fluconazole impurity B is not more than
0.1 times the area of the principal peak in the chromatogram
obtained with reference solution (0.1 per cent), the area of any
othersecondary peak is not more than 0.1 times the area of the
principal peak in the chromatogram obtained with the reference
solution (0.1 per cent) and the sum of the areas of other
secondary peaks is not more than 1.5 times the area of the
principal peak in the chromatogram obtained with the reference
solution (1.5 per cent).

Iron (2.3.14). Dissolve 0.5 gin 5 ml of eth'anol and 5 ml of
water and mix; the resultingsolution complies with the 1irni.t
test for iron (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 percent, determined
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Dissolve 0.2 g in 100 ml ofglacial acetic acid. Titrate
with 0.1 M perchloric acid. Determine the end-point
potentiometrically (2.4.25). Carryout a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.01531 g of
C13H12F2N60.

Storage. Store protected from moisture.

Fluconazole Capsules
Fluconazole Capsules contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
fluconazole, C13H12F2N60.

Usual strengths. 50 mg; 150 mg; 200 mg.
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Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,

Medium. 900 rnl of 0.1 M hydrochloric acid,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter through
a membrane fIlter disc with an average pore diameter not more
than 1.0 1JlIl, rejecting the first few rnl of the fIltrate.

DetermineoyliqUid chromatography (2.4.14), IIsinlftlie
chromatographic system as described under Assay.

Test solution. Dilute the filtrate, if necessary, with the
dissolution medium.

Reference solution. Dissolve an accurately weighed quantity
of fluconazole RS in the dissolution medium and dilute with
the dissolution medium to obtain a solution having a known
concentration similar to the expected concentration of the
test solution.

~~"",D~,~Not less thap 80Rer cent.of the stated amount of
C13HlzFzN60.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Weigh accurately a quantity of the powder
containing 100 mg ofFluconazole, disperse in 100.0 rnl of the
mobile phase and fIlter.

Reference solution (a). A 0.1 per cent w/v solutioIl of
fluconazole RS in the mobile phase.

100 rnl with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm p,acked with

octadecylsilane bonded to porous silica (5 1JlIl),
- mobile phase: a mixture of 80 volumes of water and 20

volumes of acetonitrile,
- flow rate. 0.5 rnl per minute,
- spectrophotometer set at 260nm,
- injection volume. 501-'1.

Inject reference solution (b). The test is not valid unless the
theoretical plates is not less lt1an 1000 and the tailing factor is
not more than 2.0.

Inject reference solution (b) and the test solution. Run the
chromatogram four times the retention time of the principal

IP 2010

peak.. In the chromatogram obtained with the test solution,
the area of any secondary peak is not more than the area of
the peak in the chromatogram obtained with reference solution
(b) (1.0 per cent) and the sum of areas of all the secondary
peaks is not more than twice the area of the peak in the
chromatogram obtained with reference solution (b) (2.0 per
cent).

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately a quantity of the powder
containing 50 mg of Fluconazole, add 70 rnl of the mobile
phase, sonicate for 15 minutes, and dilute to 100.0 rnl with the
mobile phase and fIlter.

Reference solution. AO.O~ per cent w/v solution offluconazole
RS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 1JlIl),
- mobile phase: a mixture of60 volumes ofbuffer solution

prepared by dissolving 1.36 g ofpotassium dihydrogen
orthophosphate in 1000 rnl of water and 40 volumes of
methanol, adjusted to pH 3.6 with orthophosphoric
acid,
flow rate. 1 rnl per minute,
specttopnotometer sera:r261 urn, .
injection volume. 201-'1.

Inject the reference solution. The test is not valid unless ifie
theoretical plates is not less than 1000, the tailing factor is not
more than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CI3HlzFzN60 in the capsules.

Storage. Store protected from moisture.

Fluconazole Tablets
Fluconazole Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of

Usual strengths. 50 mg; 100 mg; 150 mg; 200 mg.

Identification

In the Assay, the principal peakin the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.
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Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter through
a membrane filter disc with an average pore diameter not more
than 1.0 /-UTI, rejecting the first few ml of the filtrate.

Determine by liquid chromatography (2.4.14), using the
chromatographic system as described under Assay.

Test solution. Dilute the filtrate, if necessary, with the
dissolution medium.

Reference solution. Dissolve an accurately weighed quantity
of fluconazole RS in the dissolution medium and dilute with
the dissolution medium to obtain a solution having a known
concentration similar to the expected concentration of the
test solution.

D. Not less than 80 per cent of the stated amount of
C13H12F2N60.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Weigh accurately a quantity of the powdered
tablets containing 100 mg ofFluconazole, disperse in 100.0 ml
of the mobile phase and filter.

Reference solution (a). A 0.1 per cent w/v solution of
fluconazole RS in the mobile phase.

Reference solution (b). Dilute 1 ml of reference solution (a) to
100 ml with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 /-UTI),
- mobile phase: a mixture of 80 volumes of water and 20

volumes of acetonitrile,
- flow rate. 0.5 ml per minute,
- spectrophotometer set at 260 urn,
- injectioJ.). volume. 50 Ill.

Inject reference solution (b). The test is not valid unless the
theoretical plates is not less than 1000 and the tailing factor is
not more than 2.0.

Inject reference solution (b) and the test solution. Run the
chromatogram 4 times the retention time of the principal peak.
In the chromatogram obtained with the test solution, the area
of any secondary peak is not more than the area of the peak in
the chromatogram obtained with reference solution (b) (1.0
per cent) and the sum of areas of all the secondary peaks is
not more than twice the area of the peak in the chromatogram
obtained with reference solution (b) (2.0 per cent).

FLUCYTOSINE

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity of the powdered tablets
containing about 50 mg of Fluconazole with 70 ml of the
mobile phase, sonicate for 15 minutes and dilute to 100.0 ml
with the mobile phase, filter.

Reference solution. A 0.05 per cent w/v solution offluconazole
RS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 /-UTI),
- mobile phase: a mixture of 60 volumes ofbuffer solution

prepared by dissolving 1.36 g ofpotassium dihydrogen
orthophosphate in 1000 ml of water and 40 volumes of
methanol, adjusted to pH 3.6 with orthophosphoric
acid,

- flow rate. 1 ml per minute,
- spectrophotometer set at 261 urn,
- injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
theoretical plates is not less than 1000, the tailing factor is not
more than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C13H12F2N60.

Storage. Store protected from moisture.

Flucytosine

Mol. Wt. 129.1

Flucytosine is 4-amino-5-fluoro-2-(1H)-pyrimidinone.

Flucytosine contains not less than 98.5 per cent and not more
than 101.0 per cent ofC4H4F'N30, calculated on the dried basis.

Category. Antifungal.

Description. A white or almost white, crystalline powder.

Identification

TestA may be omitted iftests B, Cand D are carried out. Tests
B, C and D may be omitted if test A is carried out.
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on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.1 g, dissolve in 40 mI of
anhydrous acetic acid and add 100 mI of acetic anhydride.
Titrate with 0.1 Mperchloricacid, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with thatobtained withflucytosine RS
or with the reference spectrum of flucytosine.

B. In the test for Related Substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (a).

C. Mix about 5 mg with 45 mg ofheavy magnesium oxide and
ignite in a crucible until an almost white residue is obtained
(usually less than 5 minutes). Allow to cool, add 1 mI of water,
0.05 mI of phenolphthalein solution and about 1 mI of dilute
hydrochloric acid to render the solution colourless. Filter
and add to the filtrate a freshly prepared mixture of 0.1 m1 of
alizarin solution and 0.1 mI of zirconyl nitrate solution. Mix,
allow to stand for 5 minutes and compare the colour of the
solution with that of a blank prepared in the same manner. The
col(lID: (lillie s(llution cnangesfroriiredfo yelloW:·

D. To 5 mI of solution A, add 0.15 mI of bromine water and
shake. The colour of the solution is discharged.

Tests

from the tank and dry it in a current of cold air until the excess
of chlorine is removed and an area of the plate below the line
of application gives not more than a faint blue colour with a
drop of potassium iodide and starch solution; avoid
prolonged exposure to cold air. Spray the plate with potassium
iodide and starch solution and examine the plate in daylight.
Any secondary spot in the chromatogram obtained with test
solution (a) is not more intense than the spot in the
chromatogram obtained with reference solution (b) (0.1 per
cent). The test is not valid unless the chromatogram obtained
with reference solution (c) shows two clearly separated
principal spots.

Fluoride. Not more than 200 ppm.

NOTE-Prepare and store all solutions in plastic containers.

Buffer solution. Dissolve 58 g of sodium chloride in 500 mI of
wafer. :Add 5TmIorgliiCiil7·aceficiicidaiid200JJjlofalO:0-per
cent w/v solution of cyclohexylenedinitrilotetra-acetic acid
in 1 M sodium hydroxide. Adjust the pH to 5.0 to 5.5 with a
20.0 per cent w/v solution of sodium hydroxide and dilute to
1000.0 ml with water.

Test solution. Dissolve 1.0 g of the substance under
Appearance ofsolution. A 1.0 per cent wIv solution in carbon

examination in water and dilute to 100.0 mI with the samedioxide-free water (solution A) is clear (2.4.1) and not more
solvent.

intensely coloured than reference solution BYS7 (2.4.1).
Reference solutions. Dissolve 4.42 g of sodium fluoride,

Related substances. Determine by thin-layer chromatography previously dried at 120° for 2 hours, in 300 mI of water and
... ,(2.4·171,,.9.Q.a.!iIlgthel:>.~t~'Ylth silic:g:_gel G:...._____________ .diluteto-lOOO;O.mI.with thesame.solvent{O,19.per.cent-wlvcof.

Solvent mixture. 40 volumes of water and 60 volumes of fluoride). Prepare three reference solutions by diluting 1mI in
methanol. 100 mI, 1mIin 1000 mI and 1mI in 10000mI.

Mobile phase. A mixture of 1 volume of anhydrous formic To 20.0mI ofeach reference solution, add 1O.0mIofthe buffer
acid, 15 volumes of water, 25 volumes of methanol and 60 solution and stir with a magnetic stirrer. Introduce the
volumes of ethyl acetate. electrodes into the solution and allow to stand for 5 minutes

Test solution (a). Dissolve 50 mg of the substance under with constant stirring, determining the end point
examination in 5.0 m1 of the solvent mixture. potentiometrically (2.4.25) for fluoride ion, using a fluoride-

selective indicator electrode and a silver-silver chloride
Test solution (b). Dilute 1.0 mI of test solution (a) to 10.0 mI reference electrode. Determine the potential difference between
with the solvent mixture. the electrodes. Plot on semi-logarithmic graph paper the

Reference solution (a). A 0.1 per cent wlv solution ofpoteniiaIdifferenceobiahiedfor-each-SoIlitlon-as-iflinctioi1
flucytosine RS in the solvent mixture. of concentration of fluoride. Using exactly the same

conditions, determine the potential difference obtained with
Reference solution (b). Dilute 1.0 mI of test solution (b) to the test solution and calculate the content of fluoride.
100.0 mI with the solvent mixture.

Heavy metals (2.3.13). 1.0 g complies with the limit test for
Reference solution (c). Dissolve 5 mg of fluorouracil RS in heavy metals, Method D (20 ppm).
5.0 mI of reference solution (a).

Sulphated ash (2.3.18). Not more than 0.1 per cent, using
Apply to the plate 10 J1l of each solution. AlloW the lIlobile platinumcrucib1e;
phase to rise 12 cm. Dry the plate in a current of cold air, heat
at noo for 10 minutes, place the plate, while hot, in a tank of
chlorine vapours for 5 minutes, prepared by adding a mixture
of 2 volumes of a 1.5 per cent wlv solution of potassium
permanganate, 1 volume of hydrochloric acid and 1 volume
of water contained in a beaker placed at the bottom oftank
and allow the plate to stand for 15 minutes. Remove the plate
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1 ml of 0.1 M perchloric acid is equivalent to 0.01291 g of
CJl4FN30 .

Storage. Store protected from light.

FI,!~ytosine Capsules
Flucytosine Capsules contain not less than 90.0 per cent and

. not more than 110.0 per cent of the stated amount of
flucytosine, C4~30.

Usual strengths. 250 mg; 500 mg.

Identification

A. When examined in the range 200 nm to 400 nm (2.4.7), a
0.002 per cent w/v solution shows absorption maxima at about
260 nm and 350 nm.

B. Shake a portion of the contents of capsules containing
about 500 mg ofFlucytosine with 10 ml ofwater and f1lter. T9
2 ml of the f1ltrate, add 1 ml ofsodiumpentacyanoaminoferrate
reagent prepared by dissolving 100 mg of sodium
(tri)pentacyanoaminoferrate in 20 ml of 1 per cent w/v
solution of sodium carbonate solution and 1 ml of 3 per cent
v/v hydrogen peroxide; a darker green colour is produced.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml ofwater,
Speed and time. 75 rpm and 60 minutes.

Withdraw a suitable volume of the medium and f1lter. Dilute
the f1ltrate, if necessary, with the same solvent. Measure the
absorbance at the maximum at about 276 nm (2.4.7). Calculate
the content of CJ!4FN30 in the medium from the absorbance
obtained from a solution ofknown concentration ofjlucytosine
RS.

D. Not less than 80 per cent of the stated amount ofCJ!4FN30.

Other tests. Complies with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the contents of 20
capsules containing about 250 mg of Flucytosine, add about
50 ml.of 0.1 M hydrochloric acid, shake for 30 minutes, then
dilute with 0.1 M hydrochloric acid to produce 250.0 ml. Mix,
and f1lter, discard the first 20 inl ofthe f1ltrate and dilute 10.0 ml
ofthe f1ltrate to 250.0 ml with 0.1 M hydrochloric acid. Further
dilute 10.0 ml of this solution to 50.0 ml. with 0.1 M
hydrochloric acid. Measure the absorbance of the resulting
solution at the maximum at about 285 nm (2.4.7). Calculate the
content ofC4~30from the absorbance obtained with 0.0008
per cent w/v solution of jlucytosine RS in the same medium.

Storage. Store protected from light.

FLUCYTOSINE ORAL SUSPENSION

Flucytosine Oral Suspension
Flucytosine Oral Suspension is a suspension of Flucytosine .
in a suitable flavoured vehicle.

The suspension is constituted by dispersing the contents of
the sealed container in the specified volume of water just
before use.

Flucytosine Oral Suspension contains not less than 90.0 per
cent and not more than 110.0 percent of the stated amount of
flucytosine, C4~FN30.

Usual strength. 10 mg per ml.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 4.0 to 5.0.

Other tests. Complies with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity of the oral suspension
containing about 5 mg ofFlucytosine with 100 ml ofthe mobile
phase.

Reference solution. A 0.005 per cent w/v solution of
jlucytosine RS in the mobile phase.

Chromatographic system
- a stainless steel column 20 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (5 fllIl),
- mobile phase: a mixture of50 volumes ofmethanol and

50 volumes of buffer solution prepared by dissolving
1 g of ammonium acetate and 1.0 ml of di
isopropylamine in 1000 ml ofwater, adjust the pH to 7.5
with glacial acetic acid,

- flow rate. 1 ml per minute,
spectrophotometer set at 280 nm;

- injection volume. 20 Ill.
Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content ofC4~30 in the suspension.

Determine the weight per ml (2.4.29) of the suspension and
calculate the content ofC4~FN30,weight in volume.

Repeat the procedure using a portion of the suspension that
has been stored at the temperature and for the period stated
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on the label during which it may be expected to be satisfactory
for use.

Storage. Store protected from light and moisture.

Labelling. The constitued suspension should be used within
60 days.

Flucytosine Tablets
Flucytosine Tablets contains not less than 92.5 per cent and
not more than 107.5 per cent of the stated amount of
flucytosine, C4ILFN30.

Usual strengths. 250 mg; 500 mg.

Identification

A. Extract a quantity of the powdered tablets containing 0.5 g
of flucytosine with 100 ml of methanol for 30 minutes, filter
and evaporate the fIltrate to dryness. On the residue, determine
by infrared absorption spectrophotometry (2.4.6). Compare
the spectrum with that obtained with jlucytosine RS or with
the reference spectrum of flucytosine.

B. When examined in the range 230 to 350 nm (2.4.7), the
solution obtained in the Assay shows absorption maxima only
at about 286 nm.

----- 1'e-sts'~~

Dissolution (2.5.2).

Apparatus No.1,

Medium. 900 ml ofwater,
Speed and time. 75 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter. Dilute
the filtrate, if necessary, with the same solvent. Measure the
absorbance at the maximum at about 276 nm (2.4.7). Calculate
the content of CJf4FN30 in the medium from the absorbance

__oNa1nedJromasolutionofknown concent:ratiol1 QfjlJ{cytasin{!
RS.

D. Not less than 80 per cent of the stated amount ofC4H4FN30.

Related substances. Determine by thin layer chromatography
(2.4.17), coating the plate with silica gel.

Mobile phase. A mixture of 1 volume of anhydrous formic
acid, 15 volumes of water, 25 volumes of methanol and 60
volumes

Test solution. Shake a quantity of the powdered tablets
containing about 0.1 g ofFlucytosine with 10.0 ml of a mixture
of equal volumes of 13.5 M ammonia and methanol, fIlter.

Reference solution (a). Dilute 1.0ml of test solution to 10.0 ml
with methanol (60 per cent). Dilute 1.0 ml of the solution to
100.0 ml with methanol (60 per cent).

IP 2010

Reference solution (b). Dilute 1.0 ml of test solution to 10.0 ml
and dissolve 5 mg ofjluorouracil RS in 5.0 m1 of the resulting
solution.

Apply to the plate 10 fll of each solution. Allow the mobile
phase to rise 12 em. Dry the plate in a current of cold air, heat
at 110° for 10 minutes, place the plate, while hot, in a tank of
chlorine gas prepared by adding hydrochloric acid to a 5 per
centw/v solution of potassium permanganate contained in a
beaker placed in the tank: and a:llow to stand for 15 minutes.
Dry it in a current ofcold air until an area of the plate below the
line of application gives at most a very faint blue colour with
a 0.5 per cent w/v solution of potassium iodide in starch
solution; avoid prolonged exposure to cold air. Spray the plate
with potassium iodide and starch solution and examine the
plate in daylight. Any secondary spot in the chromatogram
obtained with test solution is not more intense than the spot
in the chromatogram obtained with reference solution (a) (0.1
per cent). The test is not valid unless the chromatogram
obtained with reference solution (b) shows two clearly
separated· principal spots.

Other tests. Comply with the tests stated under tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing 0.1 g of Flucytosine add 80
ml of0.1 M hydrochloric acid, shake for 15 minutes and Dilute
to 100.0 ml with 0.1 M hydrochloric acid and filter. Dilute 10.0
ml_of~thejiltrate_to.l00.0_ml~with_0.LMJty-dl:ochlarkacid. _
Further dilute 10.0 ml of the solution to 100.0 m1 with 0.1 M
hydrochloric acid. Measure the absorban<::e .of.th~ resll!til:!g
solution at the maximum at about 286 nm (2.4.7). Calculate the
content of C4H4FN30 taking 709 as the specific absorbance at
286nm.

Storage. Store protected from light.

"FludrocortisoneAcetate

o

C23H31F06 Mol. Wt. 422.5

Fludrocortisone Acetate is 9a-fluoro-11~;17a,21-trihydroxy-
pregn-4-ene-3,20-dione21-acetate. 'i~.
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Fludrocortisone Acetate contains not less than 96.0 per cent
and not more than 104.0 per cent of C23H31F06, calculated on
the dried basis.

Category. Mineralocorticoid.

Dose. In adrenocortical insufficiency, 50 to 300 llg daily.

Description. A white or almost white, crystalline powder;
odourless or almost odourless; hygroscopic.

Identification

Test A may be omitted if tests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained withfludrocortisone
acetate RS or with the reference spectrum of fludrocortisone
acetate.

B. To a warm I per cent w/v solution in methanol add an equal
volume ofpotassium cupri-tartrate solution; a red precipitate
is produced.

C. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gelG.

Solvent mixture. A mixture of 90 volumes of acetone and
10 volumes offormamide.

Mobile phase. A mixture of 30 volumes of toluene and
10 volumes of chloroform.

Test solution. Dissolve 25 mg of the substance under
examination in 10 rnl of the solvent mixture.

Reference solution (a). Dissolve 25 mg offludrocortisone RS
in 10 rnl of the solvent mixture.

Reference solution (b). Mix equal volumes of the test solution
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the
solvent mixture, allow the solvent mixture to ascend to the
top, remove the plate from the tank and allow the solvent to
evaporate. Use within 2 hours, with the flow of the mobile
phase in the direction in which the aforementioned treatment
was done.

Apply to the plate 2 III of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a currentofwarm air, allow
the solvent to evaporate, heat at 120° for 15 minutes and spray
the hot plate with ethanolic sulphuric acid (20 per cent v/v).
Heat at 120° for a further 10 minutes, allow to cool and examine
in daylight and in ultraviolet light at 365 nm. The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with
reference solution (a). The principal spot in the chromatogram
obtained with reference solution (b) appears as a single,
compact spot.

FLUDROCORTISONE ACETATE

Tests

Specific optical rotation (2.4.22). +148° to:+156°, determined
in a 1.0 per cent w/v solution in dioxan.

Light absorption (2.4.7). Absorbance of a 0.001 per cent w/v
solution in ethanol at the maximum at about 240 nm, 0.39 to
0.42.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 20 mg of the substance under
examination in the mobile phase and dilute to 10 rnl with the
mobile phase.

Reference solution (a). Dissolve 2 mg of fludrocortisone
acetate RS and 2 mg of hydrocortisone acetate RS in the
mobile phase and dilute to 50 rnl with the mobile phase.

Reference solution (b). Dilute 1 rnl of the test solution to 50 rnl
with the mobile phase.

Chromatographic system

- a stainless steel column 20 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 /lffi),

- mobile phase: a mixture of 35 volumes of
tetrahydrofuran and 65 volumes of water,

- flow rate. 1 rnl per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 Ill.

Equilibrate the column with the mobile phase for about 30
minutes.

Adjust the sensitivity of the system so that the height of the
principal peale in the chromatogram obtained with reference
solution (b) is 70 per cent to 90 per cent of the full scale of the
recorder.

Inject reference solution (a). The retention times are:
hydrocortisone acetate, about 8.5 minutes and fludrocortisone
acetate about 10 minutes. The test is not valid unless the
resolution between the peaks corresponding to hydrocortisone
acetate and fludrocortisone acetate is at least 1.0. If this is not
achieved, adjust the concentration of tetrahydrofuran in the
mobile phase. Increasing the concentration of tetrahydrofuran
reduces the retention times.

Inject the test solution and reference solution (b). Continue
the chromatography for twice the retention time of the principal
peak. In the chromatogram obtained with the test solution:
the area of any peak other than the principal peak is not greater
than half the area of the principal peak in the chromatogram
obtained with reference solution (b) (LO per cent) and the sum
of the areas of all such peaks is not greater than 0.75 times the
area of the principal peak in the chromatogram obtained with
reference solution (b) (1.5 per cent). Ignore any peale dueto
the solvent and any peak with an area less than 0.025 times
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the solventto evaporate, heat at120° for 15 minutes and spray
thehot plate with ethanolic sulphuric acid (20 per cent v/v).
Heat at 120° for a further 10 minutes, allow to cool and examine
in daylight and in ultraviolet light at 365 nm. T!:le principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with
reference solution (a). The principal spot in the chromatogram
obtained with reference solution (b) appears as a single,
compact spot.

Tests

Uniformity of content. Comply with the test stated under
Tablets.

Powder one tablet, disperse in 10 rnl ofwater and extract with
three quantities, eachQf5 mi, ofchloroform. Filter the extracts
through a plug of cotton wool moistened with chloroform.
Evaporate the chloroform on a water-bath just to dryness.
Cool and dissolve the residue in 10.0 rnl of ethanol. Measure
the absorbance of the resulting solution at the maximum at
about 240 nm (2.4.7). Calculate the content ofC23H31F06 taking
405 as the specific absorbance at 240 nm.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution (b). Prepare in the same manner as test solution
(a) but using 4.0 rnl of a solution containing 0.01 per cent w/v
of norethisterone RS (internal standard) in acetonitrile and
4.0 rnl of acetonitrile in place of 8 rnl of acetonitrile.

Reference solution. MiX 20.0 rnl ofinternal standard, 25.0 rnl of
alf6Tpercent wlv solution ofjtitdrocorttsone acetate RSTii
acetonitrile and 10 rnl of water and dilute to 100.0 rnl with
acetonitrile.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (Such as
Spherisorb ODS 1),
mobile phase: a mixtureof40volumes .of-acetonitrile
and 60 volumes of water,

- flow rate. 2 rnl per minute,
- spectrophotometer set at 240 nm,
- injection volume. 20 Ill.

Calculate the content of C23H31F06in the tablets.

Storage. Store protected from light.

Fludrocortisone Acetate Tablets

Test solution (a). Weigh and powder 20 tablets. Shake a
Determine by thin-l~y~~~~o~~t~gripJ:iY(2:4.17),coai:ingthe--~weig1iea-quantity-of the powoereo'Ta151ets" containing aJjotiC~~" -
plate with silica gel G. 0.5 mg of Fludrocortisone Acetate with 2 rnl of water for one

minute, add 8 rnl of acetonitrile and shake on a mechanical
shaker for 40 minutes. Dilute the mixture to 20.0 rnl with
acetonitrile, centrifuge and use the supernatant liquid.

Identification

that of the principal peak in the chromatogram obtained with
reference solution (b).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 10 mg, dissolve in 50 rnl of
ethanol and add sufficient ethanol to produce 100.0 rnl. Dilute
5.0 rnl of this solution to 50.0 rnl with ethanol and mix. Measure
the absorbance of the resulting solution (2.4.7) at the maximum
at about 238 nm. Calculate the content ofC23H31F06 taking 405
as the specific absorbance at 238 nm.

Storage. Store protected from light at a temperature not
exceeding 30°.

Fludrocortisone Tablets contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
fludrocortisone acetate, C23H31F06.

Usual strength. 100 Ilg.

Fludrocortisone Tablets

Reference solution (b). Mix equal volumes of the test solution
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the
s61ventmixfiii'e; a116Wthes6lVenfmixfiife to ascerid to the
top, remove the plate from the tank and allow the solvent to
evaporate. Use within 2 hours, with the flow of the mobile
phase in the direction in which the aforementioned treatment
was done.

Solvent mixture. A mixture of 90 volumes of acetone and
10 volumes offormamide.

Mobile phase. A mixture of 30 volumes of toluene and
10 volumes of chlorofOlm.

Test solution. Shake a quantity of the powdered tablets
containing 1 mg of Fludrocortisone Acetate with 20 rnl of
chloroform for 5 minutes, filter and evaporate the filtrate to
dryness;Dissolvetheresiduein4 rnl ofamixture of90 volumes
of chloroform and 10 volumes of methanol:

Reference solution (a). Dissolve 25 mg ofjludrocortisoneRS
in 10 rnl of the solvent mixture.

Apply to the plate 20 III of each Bolution. Allow the mobile
. phase to rise 12 cm. Dry the plate in acurrent ofWarm air, allow
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Fluocinolone Acetonide

I

F

C24H3oF206 Mol. Wt. 452.5

FluocinoloneAcetonide is 6o.,9o.-difluoro-I1~,21-dihydroxy
160.,170. -isopropylidenedioxypregna-1,4-diene-3,20-dione.

Fluocinolone Acetonide contains not less than 96.0 per cent
and not more than 104.0 per cent of C24H30F206, calculated on
the dried basis.

Category. Adrenocortical steroid.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted iftests B, Cand D are carried out. Tests
C and D may be omitted if tests A and B are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with fluocinolone
acetonide RS.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Solvent mixture. A mixture of 90 volumes of acetone and
10 volumes offormamide.

Mobile phase. A mixture of 30 volumes of toluene and
10 volumes of chloroform.

Test solution. Dissolve 25 mg of the substance under
examination in 10 ml of the solvent mixture.

Reference solution (a). Dissolve 25 mg of fludrocortisone
acetonide RS in 10 ml of the solvent mixture.

Reference solution (b). Mix equal volumes of the test solution
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the
solvent mixture, allow the solvent mixture to ascend to the
top, remove the plate from the tank and allow the solvent to
evaporate. Use within 2 hours, with the flow of the mobile
phase in the direction in which the aforementioned treatment
was done.

Apply to the plate 5 III of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a currentofwarm air, allow
the solvent to evaporate, heat at 120° for 15 minutes and spray

FLUOCINOLONE ACETONIDE

the hot plate with ethanolic sulphuric acid (20 per cent vlv).
Heat at 120° for a further 10 minutes, allow to cool and examine
in daylight and in ultraviolet light at 365 nm. The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with
reference solution (a). The principal spot in the chromatogram
obtained with reference solution (b) appears as a single,
compact spot.

e. Carry out the procedure given in Test B but using solutions
prepared in the following manner.

Test solution. Dissolve 10 mg in 1.5ml of glacial acetic acid
in a separating funnel, add 0.5 ml of a 2 per cent w/v solution
of chromium trioxide and allow to stand for 30 minutes. Add
5 ml of water and 2 ml of dichloromethane and shake
vigorously for 2 minutes. Allow to separate and use the lower
layer.

Reference solution (a). Prepare in the same manner as the test
solution but using 10 mg of fluocinolone acetonide RS.

The principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with reference solution (a).

D. Heat 0.5 ml of chromic-sulphuric acid in a test-tube (5 cm
x about 6 mm) in a naked flame until white fumes are evolved;
the solution wets the sides of the tube readily and there is no
greasiness. Add 2 or 3 mg of the substance under examination
and again heat in a naked flame until white fumes appear; the
solution does not wet the sides of the tube and does .not pour
easily from the tube.

Tests

Specificoptical rotation (2.4.22). +92.0° to +96.0°, determined
in a 1.0 per cent w/v solution in dioxan.

Light absorption. Dissolve 15 mg in about 50 ml of ethanol
and dilute to 100.0 ml with ethanol. Dilute 10.0 ml of the
solution to 100.0 ml with ethanol. Absorbance of the resulting
solution at the maximum at about 239 nm, 0.52 to 0.56 (2.4.7).

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 25 mg of the substance under
examination in acetonitrile and dilute to 10 ml with the same
solvent.

Reference solution (a). Dissolve 2.5 mg of fluocinolone
acetonide RS and 2.5 mg of triamcinolone acetonide RS in 45
ml of acetonitrile and dilute to 100 ml with water.

Reference solution (b). Dilute 1 ml of the test solution to100
ml with acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

base-deactivated end-capped octadecylsilane bonded
to porous silica (5 !J.Ill),
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Identification

Other tests. Complies with the tests stated under Creams.

Assay. Determine by liquid chromatography (2.4.14).

For creams containing 0.025 per cent to 0.2 per cent w/w of
fluocinolone acetonide:

Test solution (a). Weigh accurately a quantity of the cream
containing about 2.5 mg ofFluocinolone Acetonide, add 60 rnl
ofasolution prepared by adding 80mlofmethanolto20rnlof
a 25 per cent w/v solution of lithium chloride and disperse by
shaking vigorously. Add 100 rnl of cyclohexane, shake gently
for 2 minutes and separate the lower, aqueous methanolic
layer, taking care to exclude any solid matter that separates at
the interface. Repeat the extraction using a further 25 rnl of the
lithium chloride solution. To the combined extracts add a
solution containing 11 g of alum in 214 rnl of water followed
by50rnl ofchloroform, shake vigorously for about 3 minutes,
allow the layers to separate and fIlter the chloroform extract
through filter paper (such as Whatman No 1), previously
moistened with chloroform, again excluding any solid matter
at the interface. Repeat the extraction with 50- and lO-rnl
quantities of chloroform, filtering the extracts as before.
Evaporate the combined extracts to dryness on a water-bath
in a current of nitrogen, dissolve the residue in 5rnl of

Inject reference solution (a). The retention times are:
triamcinolone acetonide about 8.5 minutes and fluocinolone
acetonide about 10 minutes. The test is not valid unless the
resolution between the peaks corresponding to triamcinolone
acetonide and fluocinolone acetonide is not less than 3.0.

- mobile phase: a mixture of450 rnl ofacetonitrile and500
rnl ofwater, allowed to equilibrate, the volume adjusted
to 1000 rnl with water and mixed again,

- flow rate. 1 rnl per minute,
- spectrophotometer set at 238 nm,
- injection volume. 20 fll.

Adjust the sensitivity of the system so that the height of the
principal peak in the chromatogram obtained with reference
solution (b) is not less than 50 per cent of the full scale of the
recorder.

Fluocinolone Cream
Fluocinolone Acetonide Cream

FluoeirioloneCream·coutaiiis Fluocinolone Acetonidein a
suitable base.

Fluocinolone Cream contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
fluocinolone acetonide, C24H30F206.

Usual streugths. 0.0025 per cent; 0.00625 per cent; 0.01 per
cent; 0.025 per cent; 0.2 per cent w/w.

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. Amixture of60 volumes ofn-hexane, 40 volumes
of chloroform, 10 volumes of methanol and 1 volume of
triethylamine.

Test solution. Disperse, by shaking a quantity of the cream
containing 0.25 mg of Fluocinolone Acetonide in 2 rnl of
chloroform, add 10 rnl of methanol, shake vigorously, cool in
ice for 15 minutes, centrifuge at 3000 rpm for 15 minutes, decant
the clear supernatant liquid, evaporate to dryness on a water
bath ina current of nitrogen and dissolve the residue in 1 rnl of
chloroform.

~eterence solution. A 0.025 per cent w/v solution of
fluocinolone acetonide RS in chloroform.

Inject the test solution and reference solution (b). Continue
the chromatography for 4 times the retention time of Apply to the plate 5 fll of each solution. After development,
fluocinolone acetonide. In the chromatogram obtained with dry the plate in air until the odour of the solvent is no longer
the test solution the area of any peak other than the principal detectable, heat at 105° for 5 minutes and spray whilst hot
peak is not greater than the area of the principal peak in the with blue tetrazolium solution. The principal spot in the
chromatogram obtained with reference solution (b) (0.5 per chromatogram obtained with the test solution corresponds to
cent) and the sum of the areas of all such peaks is not greater that in the chromatogram obtained with the reference solution.

than~.5tim~stheareaofthep~cipalpeakinthechromatogram B. In the Assay, the principal peak in the chromatogram
obtamed WIth reference solutlOn (b) (2.5 per cent). Ignore any obtained with the test solution (a) has the same retention time
peak ~ue to the solvent ~d ~y peak ,:"ith an area less than as that of the peak due to Fluocinolone Acetonide in the

..O:05=trmes=thatof=the=pnnclpal=pealc=m=the=chromatogram chromafogramu ol5tamed Witlflnereference solutibn;==== c =========

obtained with reference solution (b) (0.05 per cent).
TestsLosson tIryilig (2.4.19). Not mote than 1.0petcent,detertflitfed

on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Weigh accurately about 50 mg, dissolve in ethanol,
add sufficient ethanol to produce 50.0 rnl and mix. Dilute
2.0 rnl of this solution to 100.0 rnl with ethanol. Measure the
absorbance of the resulting solution at th~ maximum at about
238 nm. Calculate the content of C24H30F206 taking 355 as the
specific absorbance at 238 nm.

_ ....•. ' ....• __ ..... • '., .•_..... , .'0__,.•" __., ._, • •." __,_,_, .. . "._.__ ~ ~__.. ,_._••__._. _

Storage. Store protected from light.
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Identification

Fluorescein Sodium

Mol. Wt. 376.3

o

COONa

NaO

Soluble Fluorescein

mobile phase: a mixture of 58 volumes of n-hexane,
40 volumes of chlorofonn, 2 volumes of methanol and
0.1 volume of glacial acetic acid,
flow rate. 1.8 mI per minute,
spectrophotometer set at 243 nm,
injection volume. 20,n.

The assay is not valid unless the resolution between the peaks
due to fluocinolone acetonide and phenacetin is more than 2,
and the capacity factors of fluocinolone acetonide and
phenacetin are about 3 and 2, respectively. If these conditions
are not achieved, adjust the concentration of methanol and
chloroform in the mobile phase. Repeat the adjustment of
chloroform and methanol concentration until correct values
for both resolution and capacity factors have been obtained.

Calculate the content of CzJf3oFz06 in the cream.

Storage. Store at a temperature not exceeding 30°.

Fluorescin Sodium is disodium 2-(3-oxo-6-oxido-3H
xanthen-9-yl)benzoate.

Fluorescein Sodium contains not less than 98.5 per cent and
not more than 100.5 per cent of C2oHlQNazOs, calculated on the
dried basis.

Category. Diagnostic aid (dye for detection ofcorneal lesions
and foreign bodies).

Description. An orange-red powder; odourless or almost
odourless; hygroscopic.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with fluorescein
sodium RS or with the reference spectrum of fluorescein
sodium.

B. A solution is strongly fluorescent, even in extreme dilutions.
The fluorescence disappears when the solution is made acidic
and reappears when it is made alkaline.

chlorofonn, transfer to a lO-ml volumetric flask with the aid of
chloroform and add sufficient chlorofonnto produce 10,0 mI.

Test solution (b). Prepare in the same manner as test solution
(a) but adding 1.0 mI of a 0.05 per cent w/v solution of
phenacetin (internal standard) to the chloroform solution
before dilution to 10.0 mI.

Reference solution. A solution containing 0.025 per .cent w/v
of fluocinolone acetonide RS and 0.005 per cent w/v of
phenacetin in chloroform.

For creams containing 0.01 per cent w/w offluocinolone
acetonide:

Test solution (a). Prepare as described above but using a
quantity of the cream containing about 1 mg of Fluocinolone
Acetonide.

Test solution (b). Prepare in the same manner as test solution
(a) but adding 1.0 mI of a 0.02 per cent w/v solution of
phenacetin (internal standard) to the chlorofonn solution
before diluting to 10.0 ml. "

Reference solution. A solution containing 0.01 per cent w/v of
fluocinolone acetonide RS and 0.002 per cent w/v of
phenacetin in chlorofonn.

For creams containing 0.00625 per cent w/w offluocinolone
acetonide:

Test solution (a). Prepare as described above but ijsing a
quantity of the cream containing about 0.625 mg of
Fluocinolone Acetonide.

Test solution (b). Prepare in the same manner as test solution
(a) but adding 1.0 mI of a 0.0125 per cent w/v solution of
phenacetin (internal standard)· to the chloroform solution
before diluting to 10.0 mI.

Reference solution. A solution containing 0.00625 per cent
w/v offluocinolone acetonide RS and 0.00125 per cent w/v of
phenacetin in chlorofonn.

For creams containing 0.0025 per cent w/w offluocinolone
acetonide:

Test solution (a). Prepare as described above but using a
quantity ofthe cream containing about 0.25 mg ofFluocinolone
Acetonide.

Test solution (b). Prepare in the same manner as test solution
(a) but adding 1.0 inlof a 0.005 per cent w/v solution of
phenacetin (internal standard) to the chloroform solution
before diluting to 10.0 ml. .

Reference solution. A solution containing 0.0025 per cent w/v
of fluocinolone acetonide RS and 0.0005 per cent w/v of
phenacetin in chloroform.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
porous silica particles (5 flIIl),
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Mobile phase. A mixture of 60 volumes of hexane and
40 volumes of ethyl acetate.

Resorcinol. Determine by thin-layer chromatography (2.4.17),
using a silica gel GF254 precoated plate (such as Merck silica
gel 60 GF254plate).

Reference solution. Mix 10 ml of a 0.02 percent w/v solution
ofdimethyljormamide with 10 ml of the internal standard.

Chromatographic systerp.
- aglass column 1.5m x 4 mm, packed with acid-washed,

silanised diatomaceous support (80 to 100 mesh) coated
with 10 per cent w/w of polyethylene glycol 1000,

- temperature:
column.120°,
inlet port and detector. t 80°,

- flame ionisation detector,
- flow rate. 30 ml per minute of the carrier gas (nitrogen).

In the chromatogram obtained with test solution (b) the ratio
of the area of any peak corresponding to dimethylformamide
to the area of the peak due to the internal standard is not
greater than the corresponding ratio in the chromatogram
obtmnecl with the refen~l1ce solution.

Apply to the plate 5 ,.u of each solution. After development,
dry tl:).e plate in air and expose to iodine vapour for 30 minutes.
Any spot corresponding to resorcinol in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with the reference solution.

Acriflavin. Dissolve 10 mg in 5 ml of water, and add a few
drops of sodium salicylate solution; no precipitate is formed.

.-,.~_.,.._--_._,-,_.-_._ .•. __._,-"._ -. ..._ , ~-- .".-', -•...- ~ ..,. .-..' , --'-'--'-"-'~---- ---- _---.-- _.•. ~ .. " ._ .•...•--_....... " "-

Loss on drying (2.4.19). Not more than 10.0 per cent,
determined on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.5 g, dissolve in 20 ml of
water; add 5 ml of dilute hydrochloric acid, and extract with
four quantities, each of20 ml, ofa mixture ofequal volumes of
2-methyl-1-propanol and chloroform. Wash the combined
extracts with 10 ml of water, extract the washings with 5 ml of
the mixture of 2"methyl"1"propanol and chlorofonn and add
to the combined extracts. Evaporate the combined extracts to
dryness on a water-bath in a current of air, dissolve the residue
in 10 ml of ethanol (95 per cent), evaporate to dryness on a
water-bath and dry to constant weight at 105°.

1g of the residue is equivalent to 1.132 g of C2oHlONa20s.

Storage...Storeprotected fr0Ullight..",..,...• , ...

C. A drop of a 0.05 per cent w/v solution, absorbed on a piece
offIlter paper, colours the paper yellow. On exposing the moist
paper to the vapours of bromine for 1 minute and then to the
vapours of ammonia, the yellow colour becomes deep pink.

D. The residue after incineration gives the reactions ofsodium
salts (2.3.1).

Tests

Test solution (a). Dissolve 1.0 gof the sllbstance under
examination in 10 ml ofwater, add, with stirring, 10 ml ofO.6M
hydrochloric acid, allow to stand for i5 minutes and
centrifuge. To 5 ml of the supernatant liquid add 0.1 g of
trispdium phosphate and shake to dissolve.

Test solution (b). Prepare in the same manner as test solution
(a) but using 10 ml of a 0.02 per cent w/v solution of
dimethylacetamide (internal standard) in pla0f.of water.

pH (2.4.24). 7.0 to 9.0, determined in a 2.0 per centw/v solution.

Related substances. Determine by thin-layer.chromatography
(2.4.17), using asilicagel GF254 precoatedplate (such as Merck
silica gel 60 GF254 plate).

Mobile phase. A mixture of 80 volumes of chloroform and 20
volumes of methanol.

Test solution.· Dissolve 0; 1 gof the· substance under
examination in 10 ml of 0.1 M methanolic hydrochloric acid.

Reference solution. A 0.002 per cent w/v solution of the
substance under examination in 100 ml of 0.1 M methanolic
hydrochloric acid.

Apply to the plate 5 ,.u of each solution. After development,
dry the plate in air and examine in ultraviolet light at 365 nm.
Expose the plate to iodine vapour for 30 minutes. Any Test solution. Dissolve 1g of the substance under examination
secondary spot in the chromatogram obtained with the test in 10 ml of water, add slowly with constant stirring, 10 ml of
solutionis not more intense than the spot in the chromatogram 0.6 M hydrochloric acid, allow to stand for 15 minutes,
Q,btaine.d. with.the refer.encJ'uLoJJ!tiiln._ . _.. _ _ -._.•centrifuge.and.use.the supematantJiquid..__ . .._ _._. _

Chloroform-soluble matter. Dissolve 0.2 g in 10 ml of0.1 M Reference solution. A0.025 per cent w/v solution of resorcinol
sodium hydroxide and extract with 10 ml of chloroform. Dry in water.
the chloroform layer with anhydrous sodium sulphate and
fIlter. Absorbance of the resulting solution at about 480 urn,
using chloroform as the blank, not more than 0.10 (2.4.7).

Zinc. Dissolve 0.1 gin 10 ml ofwater, add 2 ml ofhydrochloric
acid, filter and add 0.1 ml ofpotassiumferrocyanide solution;
no turbidity or precipitate is produced immediately.

Chlorides (2.3.12). Dissolve 75mg in 20 ml ofwater, add 2 ml
.of nitric acid and fIlter; the fIltrate complies with the.limittest
for chlorides (0.33 per cent).

Sulphates (2.3.17). Dissolve 62.5 mg in 100 ml of water. To
20 ml add 2.5 ml of dilute hydrochloric acid and fIlter; the
fIltrate complies with the limit test for sulphates (1.2 per cent).

Dimethylformamide. Determine by gas chromatography
(2.4.13).
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Fluorescein Eye Drops
Fluorescein Sodium Eye Drops

Fluorescein Eye Drops are a sterile solution of Fluorescein
Sodium in Purified Water.

Fluorescein Eye Drops contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
fluorescein sodium, C2oHlONa20j.

Usual strengths. 1per cent w/v; 2 per cent w/v.

Identification

A. Evaporate a volume of the eye drops containing 20 mg of
Fluorescein Sodium and dry at 1050 for 30 minutes. The residue
complies with the following test. '

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with fluorescein
sodium RS or with the reference spectrum of fluorescein
sodium.'

B. Dilute the eye drops with water to produce a solution
containing 0.05 per cent w/v ofFluorescein Sodium. One drop
of the solution, absorbed by a piece of fIlter paper, colours the
paper yellow. On exposing the moist paper to the vapours of
bromine for 1 minute and then to vapours of ammonia, the
yellow ,colour becomes deep pink.

C. The eye drops are strongly fluorescent, even in extreme
dilution. The fluorescence disappears when the solution is
made acidic and reappears when it is made alkaline.

Tests

pH (2.4.24). 7.0 to 9.0.

Related substances. Determine by thin-layer chromatography
(2.4.17), using a silica gel GF254 precoated plate (such as
Merck silica gel 60 GF254 plate).

Mobile phase. A mixture of 80 volumes of chloroform and 20
volumes of methanol.

Test solution. Dilute a suitable volume of the eye drops, if
necessary, with an equal volume of 0.1 M methanolic
hydrochloric acid so as it give a concentration of 1.0 per cent
w/v of fluorescein sodium. .

Reference solution. Dilute 1 volume of the test solution to
500 volumes with 0.1 M methanolic hydrochloric acid.

Apply to the plate 5 III of each solution. After development,
dry the plate in air and examine in ultraviolet light at 365 urn.
Expose the plate to iodine vapour for 30 minutes. Any
secondary spot in the chromatogram obtained with the test
solution is not more intense than the spot in the chromatogram
obtained with the reference solution.

FLUORESCEIN EYE DROPS

Chloroform-soluble matter. To a volume of the eye drops
containing 0.1 g ofFluorescein Sodium add 1ml of2 M sodium
hydroxide, extract with 10ml ofchloroform, dry the chloroform
layer with anhydrous sodium sulphate and fIlter; absorbance
of the resulting solution at about 480 urn, using chloroform as
the blank, not more than 0.05 (2.4.7).

Dimethylformamide. Determine by gas chromatography
(2.4.13).

Test solution (a). Dilute the eye drops with water, ifnecessary,
to produce a solution containing 1.0 per cent w/v of
Fluorescein Sodium. To 5 ml of this solution add, with stirring,
0.3 ml of1 M hydrochloric acid, allow to stand for 15 minutes
and centrifuge; dissolve 10 mg of trisodium phosphate in 2 ml
of the supernatant liquid.

Test solution (b). Prepare in the same manner as test solution
(a) but adding 1.0ml ofa 0.01 per cent v/v solution ofdimethyl
acetamide (internal standard) before the hydrochloric acid.

Reference solution. A solution containing 0.002 per cent v/v
of dimethylformamide and 0.002 per cent v/v of the internal
standard.

Chromatographic system
- a glass column 1.5 m x 4 mm, packed with acid-washed,

silanised diatomaceous support (80 to 100 mesh) coated
with 10 per cent w/w of polyethylene glycol 1000,

- temperature:
column.1200

,

inlet port and detector. 1800
,

flame ionisation detector,
flow rate. 30 ml per minute of the carrier gas (nitrogen).

In the chromatogram obtained with test solution (b) the ratio
of the area of any peak corresponding to dimethylformarnide
to the area of the peak due to the internal standard is not
greater than the corresponding ratio in the chromatogram
obtained with the reference solution.

Resorcinol. Determine by thin-layer chromatography (2.4.17),
using a silica gel GF254 precoated plate (such as Merck silica
gel 60 GF254 plate).

Mobile phase. A mixture of 60 volumes of hexane and 40
volumes of ethyl acetate.

Test solution. Dilute the eye drops with water, ifnecessary, to
produce a solution containing 1.0 per cent w/v ofFluorescein
Sodium and to 10 ml add, with stirring, 2.5 ml of 0.25 M
hydrochloric acid. Allow to stand for 15 minutes, centrifuge
and dissolve O.lg of trisodium phosphate in 5ml of the
supernatant liquid.

Reference solution. A 0.004 per cent w/v solution of resorcinol
in water.

Apply to the plate 5 III of each solution. After development,
dry the plate in air and expose to iodine vapour for 30 minutes.
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Any spot corresponding to resorcinol in the chromatogram Tests
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with the reference solution. pH (2.4.24). 8.0 to 9.8.

Usual strengths. 100 mg per rnI; 200 mg per ml.

CWoroform-soluble matter. Dilute a volume of injection
containing about 0.5 g ofFluorescein Sodium in 10 ml ofwater.
To 4 ml of this solution add 1 rn1 of 1 M sodium hydroxide,
dilute to 10 rn1 with water, extract with 10 ml ofchloroform and
dry the chloroform layer over anhydrous sodium sulphate.
The absorbance of this solution at 480 nm (2.4.7) is not more
thanO.I.

Dimethylformamide. Determine by gas chromatography
(2.4.13).

Mobile phase. A mixture of 10 volumes of methanol and
90 volumes of dichloromethane.

Test solution. Dilute a volume of injection containing about
1 g of Fluorescein Sodium with D.1 M methanolic
hydrochloric acid.

Test solution. Dilute a volume of injection containing about
0.5 goffluoresceinsodium to 10ml with water, To lOmlofthis
solution add, with stirring, 1 ml of 3 M hydrochloric acid,
anow to stand for 1.5 mmutes a11dcelltrifuge; dIssolve b.l g of
trisodium orthophosphate in 5 ml of the supernatant liquid.

Reference solution (a). A solution containing 0.002 per cent
v/v each of dimethyiformamide and dimethylacetamide
(internal standard).

Reference solution (b). Dilute a volume ofinjection containing
about 0.5 goffluoresceinsodium to 10mlwith water. To 10ml

.of this solution add, with stirring, add 1.0 ml of a 0.10 per cent
v/v solution of dimethylacetamide (internal standard) and
1 ml of 3 M hydrochloric acid, allow to stand for 15 minutes

---------~an~d..,.~ce~n"7trifu~··"ge; dissolve 0.1 g of {ris()diriiiz ort7i()]Jh()s]Jh~{1~{e~--

in 5 ml of the supernatant liquid.

Chromatographic system

- a glass column 1.5 m x 4 mm, packed with acid-washed,
silanised diatomaceous support (80 to 100 mesh) coated
with 10 per cent w/w of polyethylene glycollODD,

- temperature:
column 120°,
inlet port and detector at 120°,

- flow rate. 30 ml per minute of the carrier gas.
, .•..•..~,,- ._"..~,"

Inject the test solution, reference solution (a) and (b). In the
chromatogram obtained with test solution the ratio of the area
of any peak corresponding to dimethylformarnide to the area
of the peak due to the internal standard is not more than the
corresponding ratio in the chromatogram obtained with
reference solution (a) (0.2 per cent).

Related substances and resorcinol. Determine by thin-layer
chromatography. (2.LiA7), coating the plate with silica gel
GF254.

Fluorescein Injection

Identification

Other tests. Comply with the tests stated under Eye Drops.

Assay. Dilute an accurately measured volume ofthe eye drops
containing about 0.1 g of Fluorescein Sodium to 20 ml with
water. Add 5 ml of dilute hydrochloric acid and extract with
four quantities, each of 20 ml, of a mixture ofequal volumes of
2-methyl-1-propanol and chloroform. Wash the combined
extracts with 10 ml ofwater, extract the washings with 5 ml of
the mixture of2-methyl-l-propanol and chloroform and add to
the combined extracts. Evaporate the combined extracts to
dryness on a water-bath in a current of air, dissolve the residue
in 10 rn1 of ethanol (95 per cent), evaporate to dryness on a
water-bath and to constant weight at 105°.

1 g of the residue is equivalent to 1.132 g of C2oHIONa20S.

Storage. Store protected from light.

Labelling. The label states that the eye drops should be
discarded after use on a single occasion.

A. Evaporate 1 rn1 of the injection to dryness on a water bath
and dry the residue at 105° for 30 minutes. On the residue,
determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with fluorescein
sodium RS or with the reference spectrum of fluorescein
sodium.

B. The injection is strongly fluorescent, even in extreme
Qilution~'The"fluofescencedisappears··whefi·the·soliitiOfi·is
made acidic and reappears when it is made alkaline.

C. One drop of the solution containing 0.05 per cent w/v of
Fluorescein Sodium, absorbed by a piece offilter paper, colours
the paper yellow. On exposing the moist paper to bromine
vapour for 1 minute and then to ammonia vapour the yellow
colour becomes deep pink.

"FIu6fescem S6(fiuth Iiijecti6h

Fluorescein Injection is a sterile.solution.ofFlu01:escein Sodium
in Water for Injections.

Fluorescein Injection contains not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
fluorescein sodium, C2oHIONa20S.
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Reference solution (a). A 5.0 per cent w/v solution of
fluorescein sodium RS in water. To 5 ml of this solution add 2
ml of phosphate buffer pH 8.0, 3 ml of water and 2.5 g of
sodium chloride, shake to dissolve the sodium chloride and
extract with two 25-ml quantities ofperoxide-free ether. Dry
the combined extracts over anhydrous sodium sulphate,
evaporate to dryness under reduced pressure and dissolve
the residue in 10 ml of 0.1 M methanolic hydrochloric acid.

Reference solution (b). Dilute 1 ml of the test solution to 200
ml with 0.1 M methanolic hydrochloric acid.

Reference solution (c). Dilute 2 ml of reference solution (b) to
5 ml with 0.1 M methanolic hydrochloric acid.

Reference solution (d). A 0.0125 per cent w/v solution of
resorcinol in 0.1 M methanolic hydrochloric acid.

Reference solution (e). A mixture of 9 ml of reference solution
(d) and 1 ml of the test solution.

Apply to the plate 10 III of each solution. After development,
dry the plate in air and expose the plate to iodine vapour for 30
minutes and examine in ultraviolet light at 254 nm. Any
secondary spot in the chromatogram obtained with the test
solution is not more intense than the spot in the chromatogram
obtained with reference solution (b) (0.5 per cent) and not
more than one such spot is more intense than the spo,t in the
chromatogram obtained with reference solution (d) (0.2 per
cent). On examination in daylight, any spot corresponding to
resorcinol in the chromatogram obtained with reference solution
(a) is not more intense than the spot in the chromatogram
obtained with reference solution (d) (0.5 per cent). The test is
not valid unless the chromatogram obtained with reference
solution(e) shows two clearly separated spots in daylight.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of injection containing about
1.0 per cent w/v of Fluorescein Sodium. Dilute 1.0 ml of this
solution to 200.0 ml with the mobile phase.

Reference solution. Dissolve 55 mg of diacetylfluorescein
RS in a mixture of 5 ml of ethanol (95 per cent) and 1 ml of
2.5 M sodium hydroxide, heat on a water bath for 20 minutes,
mixing frequently, cool and add sufficient water to produce
50 ml. Dilute 5.0 ml ofthis solution to 100.0 ml with the mobile
phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with

endcapped octadecylsilane bonded to porous silica (5
Illl) (such as Spherisorb ODS 2),

- mobile phase: a mixture of 5 volumes of triethylamine,
400 volumes of acetonitrile and 595volumes of water,
adjusted to pH 3.0 with orthophosphoric acid,
flow rate. 1.5 ml per minute,

- spectrophotometer set at 254 urn,
- injection volume. 20 Ill.

FLUOROURACIL

Inject reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not less
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CZOHIONazOs in the injection.

1 mg of anhydrous diacetylfluorescein is equivalent to 0.9037
mg ofCZOHIONazOs.

Storage. Store protected from light.

Fluorouracil

Mol. Wt. 130.1

Fluorouracil is 5-fluoro-1H,3H-pyrimidine-2,4-dione.

Fluorouracil contains not less than 98.0 per cent and not more
than 101.0 per cent of CJI3FNZOZ' calculated on the dried
basis.

Category. Anticancer.

Dose. By intravenous injection, 3 to 12 mg per kg daily for 4
days followed by6 mg per kg on alternate dflYs, to a maximum
of800 mg daily.

.Description. A white or almost white, crystalline powder.

CAUTION - Great care should be taken to avoid inhaling
particles of Fluorouracil and exposing the skin to it.

Identification

TestA may be omitted iftests B, C and D are carried out. Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with fluorouracil
RS or with the reference spectrum of fluorouracil.

B. When examined in the range 230 nm to 360 urn (2.4.7), a
0.001 per cent w/v solution in acetate bufferpH4. 7 shows an
absorption maximum only at about 266 urn.

C. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (a).
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D. To 5 ml of a 1 per cent w/v solution add Iml of bromine
water; the colour of bromine is discharged..

Tests

Appearance ofsolution. A 1.0 per cent w/v solution in carbon
dioxide-free water is clear (2.4.1), and not more intensely
coloured thanreference solution YS7 or BYS7 (2.4.1).

pH (2.4.24). 4.5 to 5.0, determined in a 1.0percentw/v solution.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 70 volumes of ethyl acetate,
15 volumes of methanol and 15 volumes of water.

IP 2010

Fluorouracil Injection
Fluorouracil Injection is a sterile solution in Water for Injections
of fluorouracil sodium, prepared by the interaction of
Fluorouracil and Sodium Hydroxide.

Fluorouracil Injection contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
fluorouracil, C4H3FNzOz.

Usual strengtbs. 25 mg per ml; 50 mg per ml.

Description. A colourless or almost colourless solution.

Identification

Test solution. Dilute a suitable quantity of the injection with
waterJoproduce a solution containing the equivalent of2 per
cent w/v of Fluorouracil.

Reference solution (a). Dilute 1 volume of test solution to 400
volumes with methanol (50 per cent).

Reference solution (b). A 0.005 per cent w/v solution of
5-hydroxyuracil in methanol.

Apply to the plate 10 III of each solution. After development,
dry the platein air and examine in ultraviolet.light at 254 nm.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with reference solution (a). Spray with
a freshly prepared solution containing 0.5 per cent w/v offast
blue B salt and then with 0.1 M sodium hydroxide. Any spot
corresponding to 5-hydroxyuracil in the chromatogram
obtained with the test solution is not more intense than the

Test solution (a). Dissolve 0.1 g of the substance under A. Acidify carefully a volume of the injection containing 0.1 g
examination in 10 ml of methanol (50 per cent). of Fluorouracil with glacial acetic acid, stir, cool and ftlter.

Test solution (b). Dilute 5 ml of the test solUtion to 25 ml with ~~;~h!~~::~~;~;i~;~t~~~~~~;!~~~~~~iiJ;~1~~¥h~~:
methanol (50 per cent). The residue complies with the following test.

Reference solution (a). A 0.2 per cent w/v solution of Determine by infrared absorption spectrophotometry (2.4.6).
fluorouracil RS in methanol (50 per cent). Compare the spectrum with that obtained with fluorouracil

Reference solution (b). A 0.0025 per cent w/v solution of RS or with the reference spectrum of fluorouracil.

fluorouracil RS in methanol (50 per cent). B. When examined in the range 230 nm to 360 nm (2.4.7), the

Reference solution (c). A 0.0025 per cent w/v solution of final solution obtained in the Assay shows an absorption
5-hydroxyuracil in methanol (50 per cent). maximum only at about 266 nm.

Apply to the plate 10 III of each solution. After development, C. To a volume ofthe injection containing 50 mg ofFluorouracil
!ill' the 1'lat~ in. air and exaJllinein ultrl;lyiole.tlightflt2~A-nn:k_--add_l_mlofbrominewater~_thecolour-ofbromine.isdiseharged~--.--.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the Tests
chromatogram obtained with reference solution (b). Spray the
I ·th f hl dO 5 / I' ffi pH (2.4.24).8.5 to 9.5.p ate WI a res y prepare . per cent w v so ution 0 ast

blue B salt and then with 0.1 M sodium hydroxide. Any spot Related substances. Determine by thin-layer chromatography
corresponding to 5-hydroxyuracil in the chromatogram (2.4.17), coating the plate with silica gel GF254.

obtained with the test solution is not more intense than the Mobile phase. A mixture of 70 volumes of ethyl acetate,15
spot in the chromatogram obtained with reference solution volumes of methanol and 15 volumes of water.
(c). Ignore any secondary spot on or near the line ofapplication.

Heavy metals (2.3.13). 1.0 g complies with the limit test for
hea.vym.etals, Method B (20 ppm.).

Sulpbated ash (2.3.18). Not more than 0.1 per cent, determined
on 1.0 g in a platinum crucible.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying over phosphorus pentoxide in an oven at
800 at a pressure of 1.5 to 2.5 kPa for 4 hours.

Assay. Weigh accurately about 0.2 g, dissolve in.80 ml of
dimethYlfottfftlmide with the aid of gentleheata.ndcool. Titrate
wilh 0.1 M tetrabutylammonium hydroxide inmethanol,using
0.25 ml of a 1 per cent w/v solution of thymol blue in
dimethylformamide as indicator. Carry out a blank titration.

Iml of0.1 M tetrabutylammonium hydroxide is equivalent to
0.01301 gofC~3FNzOz.

Storage. Store protected from light.
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C17H1sF3NO,HCl Mol. Wt. 345.8

Fluoxetine Hydrochloride is (RS)-N-methyl-3-phenyl-3-[4
trifluoromethyl)phenoxy]propylarnine hydrochloride.

Fluoxetine Hydrochloride contains not less than 98.0 per cent
and not more than 102.0 per centofC17H1sF3NO,HCI, calculated
on the anhydrous basis.

spot in the chromatogram obtained with reference solution
(b). Ignore any secondary spot on or near the line of
application.

Urea. Carry out the method described under Related
substances applying separately to the plate 20 III of the
following solutions. For the test solution dilute a suitable
quantity of the injection with water to produce a solution
containing the equivalent of 0.5 per cent w/v of Fluorouracil.
The reference solution contains 0.02 per cent w/v of urea in
water. After development, dry the plate in air, spray with a
mixture of 10 volumes of a 1 per cent w/v solution of
4-dimethylaminobenzaldehyde in ethanol (95 per cent) and
1 volume ofhydrochloric acid and heat at 105° until maximum
intensity of the spots is obtained. Any spot corresponding to
urea in the chromatogram obtained with the test solution is
not more intense than the spot in the chromatogram obtained
with the reference solution.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. To an accurately measured volume containing about
50 mg ofFluorouracil add 20 ml of1 M hydrochloric acid and
sufficient water to produce 250.0 ml. Dilute 5.0 ml to 100.0 ml
with 0.1 M hydrochloric acid and measure the absorbance of
the resulting solution at the maximum at about 266 nm (2.4.7).
Calculate the content of C4H3FN20 2 taking 552 as the specific
absorbance at 266 nm.

Storage. Store protected from light in single dose containers
at a temperature not exceeding 30°. The injection should not
be allowed to freeze.

Labelling. The label states (1) the strength in terms of the
equivalent amount of Fluorouracil in a suitable dose-volume;
(2) that, if separation has occurr~d, the injection should be
heated to 60°, shaken vigorously and allowed to cool to body
temperature prior to use.

Fluoxetine Hydrochloride

H

jQ'02)N'CH
3

F3C -;:/ I
~

,HCI

Category. Antidepressant.

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with jluoxetine
hydrochloride RS or with the reference spectrum fluoxetine
hydrochloride.

B. Gives thereactionAof chlorides (2.3.1).

Tests

Appearance of solution. Dissolve 2.0 g in a mixture of 15
volumes of water and 85 volumes of methanol arid dilute to
100 ml with the same solvent mixture (solution A). Solution A
is clear (2.4.1) and colourless (2.4.1).

pH (2.4.24). 4.5 to 6.5. determined in a solution of 0.2 g in
sufficient carbon dioxide-free water to produce 20 ml..

Specific optical rotation (2.4.22). -0.05° to +0.05°, determined
in solution A.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution (a). Dissolve 0.055 g of the substance under
examination in the mobile phase and dilute to 10.0 ml with the
mobile phase.

Test solution (b). Dilute 2.0 ID1 of test solution (a) to 10.0 ml
with the mobile phase.

Reference solution. Dissolve 0.022 g of fluoxetine
hydrochloride RS in 10.0 ml of 0.5 M sulphuric acid. Heat at
about 85° for 3 hoU!s. Allow to cool: The resulting solution
contains mainly of (lRS)-3-(methylarnino)-I-phenylpropan-l
01 (fluoxetine impurity A) and some 4-trifluoromethylphenol.
To 0.4 ml of the solution add 28 mg ofjluoxetine hydrochloride
RS, about I mg of N-methyl-3-phenylpropan-1-amine RS
lfluoxetine impurity B RS) and about 1 mg of (3RS)-N-methyl
3-phenyl-3-f3-(trifluoromethyl) phenoxy]propan-1-amine
RS lfluoxetine impurity C RS) and dilute to 25.0 ml with the
mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octylsilane bonded to porous silica (5 1JIll),
- mobile phase: a mixture of 8 volumes of methanol, 30

volumes of tetrahydrofuran and 62 volumes ofa solution
of triethylamine prepared by adding 980 ml of water to
10 ml of triethylamine, mixing and adjusting the pH to
6.0 with orthophosphoric acid and diluting to 1000 ml"
with water,

- flow rate. 1 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume. 10 Ill.
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Determine by liquid chromatography (2.4.14).

Diethylaminephosphate suspension. To 250 rnl ofacetonitrile,
add 1.0 rnl of diethylamine, mix, and adjust the pH to 3.5 with
orthophosphoric acid.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with fluoxetine
hydrochloride RS or with thre reference spectrum offluoxetine
hydrochloride.

Tests

Fluoxetine Capsules contain not less than 90.0 per cent and
not more than 110.0per cent of the stated amount offluoxetine,
C17H1SF3NO.

Inject the test solution and reference solution.

Calculate the content of C17H1SF3NO,HCl.

Adjust the sensitivity oithe system so that the height of the
principal peak in the chromatogram obtained with the reference
solution is at least 50 per cent of the full scale of the recorder.

Adjust the volumes of methanol and the solution of
triethylamine in the mobile phase so that the retention time of
fluoxetine is between 10 minutes and 18 minutes.

The assay is not valid unless the symmetry factor calculated
at 10 per cent of the height of the peak due to fluoxetine is at
most 2.0.

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 rnl of 0.1 M hydrochloric acid,
Speed and time. 50rpmand45 rrnnutes.
Withdraw a suitable volume of the medium and fIlter.

B. In the Assay, the principal peak in the chromatogram
.. ··obtainedwiththetestsolution-correspondsto··the·peakin-the

chromatogram obtained with the reference solution.

Inject the reference solution. The relative retention time with
respect to fluoxetine for fluoxetine impurityAis about 0.24, for
fluoxetine impurity B is about 0.27 and for fluoxetine impurity
C is about 0.94. '

Reference solution. Weigh accurately about 0.055 g of
fluoxetine hydrochloride RS in the mobile phase and dilute to
50.0 rnl with the mobile phase. Dilute 10.0 rnl ofthis solution to
100.0 rnl with the mobile phase.

Use the chromatographic system described under the test for
Related substances and set the spectrophotometer at 227 nm.

The test is not valid unless the retention time of the peak due
tofluoxetine is 10-18 minutes; the retention time of the peak
due to 4-trifluoromethylphenol is not greater than 35 minutes
(if no peak due to 4-trifluoromethylphenol is seen in the
chromatogram, inject a 0.02 per cent solution of 4
trifluoromethylphenol in the mobile phase); the peak to valley
ratio for fluoxetine impurity C is not greater than 1.1. If the
ratio is greater than 1.1, reduce the volume of methanol and
increase the volume of the solution of triethylamine in the
mobile phase.

Inject test solutions (a) and (b). Continue the chromatography
for 3 times the retention tiiiieoffluoxetrne:Iifilie chromatogram Fluoxetine-Capsiiles-- --
obtained with test solution (b), the area of any peak due to
fluoxetine impurity C is not greater than 0.0015 times the area Fluoxetine Hydrochloride Capsules
of the principal peak in the chromatogram obtained with test
solution (a) (0.15 per cent).

In the chromatogram obtained with test solution (a) the areas
of any peaks due to fluoxetine impurity A and fluoxetine
impurity B are not greater than 0.0125 times the area of the Usual strengths, 10rng; 20 mg.

principal peak in the chromatogram obtained with test solution
Identification(b) (0.25 per cent); none of the peaks other than the principal

.peak.and_the_peaks_du.eJo_fluQxetine_irnpurity_Aand_fl.u.Q:l(e_tin~_A.-Shake.a.quantity-oftheGontents.o:f.thecapsules.containing~-

impurity B, has an area greater than 0.005 times the area of the 10 mg of fluoxetine with 10 rnl of methanol, centrifuge for 10
principal peak in the chromatogram obtained with test solution minutes and filter:, Evaporate the filtrate to dryness .With the
(b) (0.1 per cent);the sum of the areas of all the peaks, other aid of a current ofair and mild heat. The residue complies with
than the principal peak, is not greater than 0.025 times the area the following test.
of the principal peak obtained with test solution (b) (0.5 per
cent). Ignore any peak with an area less than 0.0025 times that
of the principal peak in the chromatogram obtained with test
solution (b) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

-~~,. _._--"".""',, -_." -_.- ."." " ... ~-"~"" ..".",,,._.,,,.,,

Sulpha~edash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on 1.0 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately about 0.055 g of the substance
under examination, dissolve in the mobile phase and add
sufficient mobile phase to produce 50.0 rnl. Dilute 10.0 rnl of

.·the·solutionto-l00;Oml·withthemobile·phase; _..... _-- .
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NOTE - Keep the suspension well-mixed.

Test solution. To 5.0 ml of the filtrate obtained as given above,
~dd 2.0 ml of the diethylamine phosphate suspension and mix
well.

Reference solution. Dissolve 0.022 g of fluoxetine
hydrochloride RS in sufficient 0.1 M hydrochloric acid to
produce 100.0 ml and mix. Dilute 10.0 ml of the solution to
100.0ml with 0.1 M hydrochloric acid. To 5.0ml of the resulting
solution, add 2.0 ml of the diethylamine phosphate suspension
and mix well.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mrn, packed with

particles of silica the surface of which has been modified
with chemically-bonded cyano groups (5 /lIl1),

- mobile phase: a mixture of 0.4 volume ofdiethylamine,
40 volumes of acetonitrile and 60 volumes of water,
adjusted to pH 3.5 with orthophosphoric acid,

- flow rate. 2 ml per minute,
- spectrophotometer set at 226 nm,
- injection volume. 50 Ill.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the test solution and the reference solution.

D. Not less than 70 per cent of the stated amount of
C17H1SF3NO.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Weigh accurately a quantity of the contents of
the capsules containing 20 mg offluoxetine, disperse in 10.0
rnl of the mobile phase, mix and centrifuge.

Reference solution. A solution offluoxetine hydrochloride
RS equivalent to 0.001w/v offluoxetine in the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 mrn, packed with
particles of silica the surface ofwhich has been modified
with chemically-bonded cyano groups (5 /lIl1),

- mobile phase: a mixture of 35 volumes of acetonitrile
and 65 volumes ofa solution of triethylamine, prepared
by adding to 10 ml of triethylamine 980 rnl of water,
mixing, adjusting the pH to 6.0 with orthoph'osphoric
acid (about 4.5 rnl) and diluting to 1000 rnl with water,

- flow rate. 1ml per minute,
- spectrophotometer set at 215 nm,
- injection volume. 10 Ill.

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 1100 theoretical plates and
the tailing factor is not more than 2.0.

FLUOXETINE ORAL SOLUTION

Inject the test solution and the reference solution. In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of the peak in the
chromatogram obtained with reference solution (0.5 per cent)
and the sum of areas of all secondary peaks is not more than
twice·the area of the peak in the chromatogram obtained with
the reference solution (1.0 per cent). Ignore any peaks with an
area 0.05 times the area of the principal peak in. the
chromatogram obtained with reference solution (0.05 percent).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh a quantity of the contents of the capsules
containing about 20 mg of fluoxetine, disperse in 200.0 rnl of
the mobile phase, mix and filter.

Reference solution. A 0.011 per cent w/v solution offluoxetine
hydrochloride RS in the mobile phase.

Chromatographic system
- a stainless steel column 7.5 cm x 4.6 mrn, packed with

octylsilane bonded to porous silica (5 /lIl1),
- mobile phase: a mixture of 33 volumes of a solution

containing 0.3 per cent w/v of glacial acetic acid and
0.64 per cent w/v of sodiumpentanesulphonate, adjusted
to pH 5.0 with 5 M sodium hydroxide, and 67 volumes
of methanol,

- flow rate. 1mlper minute,
- spectrophotometer set at 227 nm,
- injection volume. 10 J.1l.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of C17H1SF3NO in the capsules.

Storage. Store protected from moisture.

Labelling. The label states the strength in terms of the
equivalent amount of fluoxetine.

Fluoxetine Oral Solution

Fluoxetine Oral Liquid; Fluoxetine Hydrochloride Oral
Solution

Fluoxetine Oral Solution is a solution of Fluoxetine
Hydrochloride in a suitable aqueous vehicle. It may contain
one or more preservatives.

Fluoxetine Oral Solution contains not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
fluoxetine, C17H1SF3NO.
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Mobile Comment
phase B

(per cent v/v)

o equilibration

o - isocratic

O~IOO linear gradient

100 isocratic

I~O linear gradient

o isocratic

Time Mobile
phase A

(inmin.) (per cent v/v)

o 100

().J3 100

13-15 lOO~O

15-29 0

29-30 ~IOO

30-end 100

Inject the reference solution. The retention time, of any
secondary peak is not more than 13 minutes.

Inject test solutions (a) and (b). In the chromatogram obtained
with test solution (a), the area of any secondary peak is not
morethan_O.Ltimes the area ofthe principal peak in the
chromatogram obtained with test solution (b) (0.4 per cent).
The sum of the areas of the peaks, other than the principal
peak, is not more than 0.2 times the area of the principal peak
in the chromatogram obtained with test solution (b) (0.8 per
cent).

Other tests. Complies with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Test solution (b). Dilute 1.0 ml of test solution (a) to 25.0 ml
with the solvent mixture.

Solvent mixture. 60 volumes of ion pair solution, 30 volumes
of methanol and 10 volumes of acetonitrile.

Ion pair solution. Dissolve about 4.3 g of sodium
l-octanesulphonate and 13.8 g of monobasic sodium
phosphate in 1000 ml of water, and adjust to pH 3.0 with
orthophosphoric acid.

Usual strength. 20 mg per 5 ml.

Identification

Tests

pH(2A24);2.5 to 4;5;

Related substances. Determine by liquid chromatography
(2.4.14).

Reference solution. A 0.2 per cent w/v solution offluoxetine
hydrochloride RS in 1 M sulphuric acid. Heat this solution at
85° for I hour. To 1.0 ml of this solution add about 10 mg
fluoxetine hydrochloride RS, dissolve in the solvent mixture
and dilute to 100.0 ml with tht1l~e_~l:)!'~~!1I~c~:lI:~~~~___c ' c _

Test solution. Weigh accurately a quantity of the oral solution
containing about 4.0 mg of fluoxetine and dilute to 100.0 ml

cTesrsolution~(lr)Weigh~accurately-a-quantity-of-the-oral---witlnne-moBile pnase.
solution containing about 19 mg of fluoxetine and diluteto. .
100ml

·thth It' tur Reference solutIOn. A 0.0045 per cent w/v solutiOn of
• WI e so ven ffilX e. fl . h d hl 'd RS' th bil huoxetine y roc on e III e mo e p ase.

Chromatographic system
- a stainless steel colunm 25 em x 4.6 mm, packed with

nitrile groups chemically bonded to porous silica
(10 JllIl),
mobile phase: a mixture of equal volumes of a buffer
solution prepared by adding 10 ml of triethylamine to
980 ml with water and adjusting the pH to 6.0, and

Transfer a volume of the oral solution containingabout 20 mg
offluoxetine, to a separating funnel, add 5 ml ofwater and 0.5
ml of 1 M sodium hydroxide; extract with 5 ml of chloroform
and discard the aqueous layer. Evaporate the chloroform layer
to dryness. The residue dissolved in 0.4 ml of chloroform
complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with fluoxetine

-hydrochloride RS treated in the same manner. -

Chromatographic system
a stainless steel colunm 25 em x 4.6 mm, packed with
octadecylsilane bonded to porous silica (3 to 10 JllIl),

- mobile phase: A. a mixture of 53 volumes of ion-pair
solution, 26 volumes of methanol and 21 volumes of
acetonitrile,

B. a mixture of 43 volumes of ion-pair
soliilioii, 35 vohiiiies ofacetoiiitrile arid 22 vo1iiiiies of
methanol,

- flow rate. I ml per minute,
- a linear gradient programme using the conditions given

below,
- spectrophotometer set at 215 nm,
- injection volume. 20 f.ll.

- flow rate I ml per minute,
spectrophotometer set at 215 nm,

- injection volume; 20 f.ll.
Inject the reference solution. The tailing factor is not more
than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Injectthe test solUtion arid tnetefefence solution.

Determine the weight per ml (2.4.29) of the oral solution and
calculate the content of C17H18F3NO, weight in volume.

Storage. Store protected from light.

Labelling. The label states the strength in terms of the
equivalent amount of fluoxetine.
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Fluoxetine Tablets
Fluoxetine Hydrochloride Tablets

Fluoxetine Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of fluoxetine,
C17H1sF3NO.

Usual streugths. 10 mg; 20 mg.

Identification

A. Shake a quantity of the contents of the tablets containing
10 mg of fluoxetine with 10 ml of methanol, centrifuge for 10
minutes and filter. Evaporate the f11trate to dryness with the
aid of a current of air and mild heat. The residue complies with
the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with jluoxetine
hydrochloride RS.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,

Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and f11ter.

Determineby liquid chromatography (2.4.14).

Diethylamine phosphate suspension. To 250 ml ofacetonitrile
add 1.0 ml of diethylamine, mix,and adjust the pH to 3.5 with
orthophosphoric acid.

Note-Keep the suspension well-mixed.

Test solution. To 5.0 ml of the f11trate obtained as given above,
add 2.0 ml of the diethylamine phosphate suspension and mix
well.

Reference solution. Dissolve 0.022 g of fluoxetine
hydrochloride RS in sufficient 0.1 M hydrochloric acid to
produce 100.0 ml and mix. Dilute 10.0 ml of the solution to
100.0ml with 0.1 M hydrochloric acid. To 5.0 ml ofthe resulting
solution, add 2.0 ml of the diethylamine phosphate suspension
and mix well.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packed with
particles of silica the surface ofwhich has been modified
with chemically-bonded cyano groups (5 /lID),

- mobile phase: a mixture of 0.4 volume ofdiethylamine,
40 volumes of acetonitrile and 60 volumes of water;
adjusted to pH 3.5 with orthophosphoric acid,
flow rate. 2 ml per minute,

FLUOXETINE TABLETS

- spectrophotometer set at 226 urn,
injection volume. 50 Ill.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the test solution and the reference solution.

D. Not less than 70 per cent of the stated amount of
C17H1sF3NO.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 20 mg offluoxetine,
disperse in 10.0 ml of the mobile phase, mix and centrifuge.

Reference solution. A solution of jluoxetine hydrochloride
RS containing the equivalent of0.001 per cent w/v offluoxetine
in the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
particles of silica the surface ofwhich has been modified
with chemically-bonded cyano groups (5/lID),

- mobile phase: a mixture of 35 volumes of acetonitrile
and 65 volumes of a solution of triethylamine, prepared
by adding to 10 ml of triethylamine 980 ml of water,
mixing, adjusting the pH to 6.0 with orthophosphoric
acid (about 4.5 ml) and diluting to 1000 ml with water,

- flow rate. 1ml per minute,
- spectrophotometer set at 215 urn,
- injection volume. 10 Ill.

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 1100 theoretical plates and
the tailing factor is not more than 2.0.

Inject the test solution and the reference solution. In the
chromatogram obtmned with the test solution, the area of any
secondary peak is not more than the area of the peak in the
chromatogram obtained with the reference solution (0.5 per
cent) and the sum of areas of all secondary peaks is not more
than twice the area of the peak in the chromatogram obtained
with the reference solution (1.0 per cent). Ignore any peaks
with an area 0.05 times the area of the principal peak in the
chromatogram obtained with the reference solution (0.05 per
cent).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 20 mg offluoxetine,
disperse in 200.0 ml of the mobile phase, mix and f11ter.

Reference solution. A 0.011 per cent w/v solution ofjluoxetine
hydrochloride RS in the mobile phase
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Chromatographic system
- a stainless steel column 25 cill x 4.0 mm, packed with

octylsilane bonded to porous silica (511ill),
- mobile phase: a mixture of 33 volumes of a solution

containing 0.3 per cent w/v of glacial acetic acid and
0.64 per cent w/v of sodiumpentanesulphonate, adjusted
to pH 5.0 with 5 M sodium hydroxide, and 67 volumes
of methanol,

- flow rate. 1 rnl per minute,
- spectrophotometer set at 227 nm,
- injection volume. 10 ,n. .

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of C 17H 18F3NO in the tablets.

Storage. Store protected from moisture.

Labelling. The label states the strength in terms of the
equivalent amount of fluoxetine.

Fluphenazine Decanoate
Fluphenazine Decanoate Ester

C32HMF'3N302S Mol. Wt. 591.8

Fluphenazine Decanoate is 2-{4-[3-(2-
.. trifluoromethylphenothiazin-1O-yl)propyl]piperazin-1

yl}ethyl decanoate.

Fluphenazine Decanoate contains not less than 98.5 per cent
and not more than 101.5 per cent ofC32l4iF3N302S, calculated
on the dried basis.

Category. Antipsychotic.

Dose. By deep intramuscular injection, test dose 6.25 to 12.5
mg, thereafter 4 to 7 days 12.5to 100 mg repeated as required.

Description. A pale yellow, viscousUq~dor yellow, crystalline,
oily solid; odour, faint and ester-like. .u.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with fluphenazine

IP 2010

decanoate RS or with the reference spectrum of fluphen~ine
decanoate.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.001 per centw/v solution in ethanol shows an absorption
maximum at about 261 nm and a less well-defined maximum at
about 310 nm; absorbance at about 261 nm, about 0.60.

C. Determine in subdued light by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254. Impregnate
the dry plate by placing it in a tank containing a 5 per cent
v/v solution of n-tetradecane in n-hexane, allowing the
impregnating solvent to ascend to the top and allowing to
dry.

Mobile phase. Methanol (90 per cent).

Test solution. Dissolve 0.2 g of the substance under
examination·in-lOrnl-of-ethanol-(95-percent);- - _.._--- _.__ .._._.

Reference solution. A 2.0 per cent w/v solution of
fluphenazine decanoate RS in ethanol (95 per cent).

Apply to the plate 1 ,n of each solution. After development,
dry the plate dry in air and examine in ultraviolet light at
254 nm. The principal spot in the chromatogram obtained with
the test solution corresponds to that in the chromatogram
obtained with the reference solution.

D. Dissolve 5 mg in 2 rnl of sulphuric acid and allow to stand
for 5 minutes; a reddish-brown colour is produced.

Tests

Related substances; Determine in subdued light by thin-layer
chromatography (2.4.17), coating the plate with silica gel
F254.

Mobile phase. Amixture of80 volumes ofacetone, 30 volumes
of cyclohexane and 5 volumes of strong ammonia solution.

Test solution. Dissolve 0.25 g of the substance under
examination in 10 rnl ofmethanol.

Refeiel1ce sohitiol1. A 0.025 per cent w/v solution of the
. substance under eXmrunatioI1 In 11zethanol. --

Apply to the plate 20 ,n of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
Spray the plate with sulphuric acid (50 per cent v/v) and
examine in daylight. By both methods of visualisation, any
secoI1dary spot in the chromatogram obtained with the test
solution is not more intense than the spot in the chromatogram
obtliiiied with the reference solution... __ . _

Sulphated ash (2..3.18). Not more than 0.2 per cent.

Loss ondryin~(2.4.19). Not more than 1:0 per cent, determined
on 1.0 g by drying in an oven at 606 at apfessure not exceeding
0.7 kPa for 3 hours.

Assay. Weigh accurately about 0.6g and dissolve in 50 rnl of
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric
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acid, using clystalviolet solution as indicator. Carry out a
blank titr~tion.

1 ml of 0.1 M perchloric acid is equivalent to 0.02959 g of
C321-4tF3N302S.

Storage. Store protected from light.

Fluphenazine Decanoate Injection

Fluphenazine Decanoate Injection is a sterile solution of
Fluphenazine Decanoate in Sesame Oil.

Fluphenazine Decanoate Injection contains not less than 90.0
per cent and not more than 110.0 per cent of the stated amount
offluphenazine decanoate, C32l4iF3N302S.

Usual strengths. 25 mg per ml; 100 mg per ml.

Identification

A.Determine in subdued light by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. Chloroform for the first development and
methanol (90 per cent) for the second development.

Test solution. Dilute a suitable volume of the injection with
ethanol (95 per cent) to produce a solution containing 2.5 mg
ofFlufenazine Decanoate per ml.

Reference solution. A 0.25 per cent w/v solution of
fluphenazine decanoate RS in ethanol (95 per cent).

Apply to the bottom right-hand corner of the plate 10 III ofthe
test solution. After development, dry the plate in air, tUrn the
plate through 90° in a clockwise direction, impregnate the
coating with a 5 per cent v/v solution of n-tetradecane in n
hexane and allow it to dry in air. Apply to the bottom right
hand corner of the plate, to the right of the solvent front of the

. fIrst development, 10 III of the reference solution. After the
second development, dry the plate in air and examine in
ultraviolet light at 254 nm. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the cproniatogram optained with the reference solution.

. . '. : ~ :' : ~. ;":" l ~ ,

B. Shake a volume of the injection containing 5 mg of
Fluphenazine Decanmlte ~lthi:inI of a 1per cent w/v sohiti6n
of sucrose in hydrochloric acid and allow to standfot'5
ITrlnutes; a red colour is produced in the acid layer.;; :..
: :'1

Tests

Related substances. Determine in subdued light by thin-layer
chromatography (2.4.17), coating the plate with silica gel
GF254.

FLUPHENAZINE HYDROCHLORIDE

Mobile pl~ase. Chloroform for the first development and a
mixture of 80 volumes ofac~tone,30 volumes of cyclohexane
and 5 volumes of strong animonia solution for the second
development.

Test solution. Dilute a suitable volume of the injection with
ethanol (95 per cent) to produce a solution containing 2.5 mg
ofFlufenazine Decanoate per mI.
Reference solution. A 0.1 per cent w/v solution of
fluphenazine hydrochloride RS in methanol.

Apply to the bottom right-hand corner of the plate 10 III of the
test solution. Mter development, dry the plate in air, turn it
through 90° in a clockwise direction. Apply to the bottom
right-hand corner of the plate, to the right of the solvent front
of the fIrst development, 1 III of the reference solution. After
the second development, dry the plate in air and examine in
ultraviolet light at 254 nm~ Spray the plate with sulphuric acid
(50 per cent v/v). By both methods of visualisation, any
secondary spot in the chromatogram obtained with the test
solution is not more intense than the spot in the chromatogram
obtained with the reference solution..

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Carry out the following procedure protected from
light.

Measure accurately a volume of the injection containing about
0.25 g of Fluphenazine Decanoate and dilute with 75 ml of
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric
acid, using crystal violet solution as indicator. Carry out a
blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02959 g of
C321-4tF3N302S.

Storage. Store protected from light.

Labelling. The label states that the injection is for intramuscular
injection only.

Fluphenazine Hydrochloride

·,2HCI

CuH26F3N30S,2HCl Mol. Wt. 510.5

Fluphenazine Hydrochloride is 2-{4-[3-(2
trifluoromethylphenothiazin-10-yl)propyl]piperazin-1
yl}ethanol dihydrochloride.
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Fluphenazine Hydrochloride contains not less than 98.5 per
cent and not more than 101.0 per cent w/v of
C22H26F3N30S,2HCl, calculated on the dried basis.

Category. Antipsychotic.

Dose. Orally, 1 to 2 mg twice daily, in anxiety states; 2.5 to 10
mg daily in 2 to 3 divided doses in schizophrenia and other
psychoses. By intramuscular injection, 1.25 to 10 mg daily.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B, C, D and E are carried out.
Tests B, C and D may be omitted if tests A and E are carried
out.

solution corresponds to that in the chromatogram obtained
with the reference solution.

D. Mix about 5 mg with 45 mg of heavy magnesium oxide and
ignite in a crucible until an almost white residue is obtained
(usually less than 5 minutes). Allow to cool, add 1ml ofwater,
0:05 ml of dilute phenolphthalein solution and about 1 ml of
2 M hydrochloric acid to render the solution colourless and
filter. To a freshly prepared mixture of 0.1 ml of alizarin red S
solution and 0.1 ml of zirconyl nitrate solution, add I ml of
the filtrate. Mix, allow to stand for 5 minutes and examine the
colour of the solution as well as of a blank prepared in the
same manner. The colour of the test solution is yellow and
that of the blank is red.

E. Gives the reaction of chlorides (2.3.1).

pH (2.4.24). 1.9 to 2.3, determined in a 5.0 percent w/v solution
in carbon dioxide-free water.

Related substances. Determine in subdued light by thin-layer
chromatography (2.4.17), coating the plate with silica gel
GF254.

Tests

I ml of 0.1 M perchloric acid is equivalent to 0.02552 g of
C22H2~3N30S,2HCl.

Mobile phase. Amixture of80 volumes ofacetone, 30 volumes
of cyclohexane and 5 volumes of strong ammonia solution.

Test solution. Dissolve 0.1 g of t~e sU1:>stance under
examination in 10 ml of 0.1 M methanolic sodium Jiydroxide.

Reference solution (a). Dilute 1 ml of the test solutiQl1 to
100 ml with 0.1 M methanolic sodium hydroxide.

Reference solution (b). Dilute 5 ml ofreference solution (a) to
10 ml with 0.1 M methanol sodium hydroxide.

Apply to the plate 10 ~ of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 DID.

Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the

-- ----chromatogram obtained-withreferencesolution-(a)-and-not---
more than one such spot is more intense than the spot in the
chromatogram obtained with reference solution (b). Ignore
any spot remaining on the line of application.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Notmore than LOper cent, determined
on 1.0 g by drying in an oven at 105° for 3 hours.

-AssaY-.-Wefghaccuratelyaooiiro.25g aridillssolve rna-miXtUre
of 10 ml of anhydrous formic acid and 40 ml of acetic
anhydride. Titrate with 0.1 M perchloric acid, determining
the end-point potentiometrically (2.4.25). Carry out a blank
titration.

Apply to the plate 2 ~ of each solution. After development,
dry the plate in air, examine in ultraviolet light at 365 nm and
observe the fluorescence produced after about 2 minutes.
Heat the plate at 120° for 20 minutes, cool, spray with ethanolic
sulphuric acid (20 per cent) and observe the colour produced.
The principal spot in the chromatogram obtainedwith the test·

ADiss61ve-O~1 ifiDTOulrofwater; make-aIkalille witln-M
sodium hydroxide, extract with 5 ml of chloroform, filter
through anhydrous sodium sulphate and evaporate the
solvent in a current of nitrogen. The oily residue complies
with thefollowing test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with fluphenazine
hydrochloride RS treated in the same manner or with the
reference spectrum of fluphenazine.

B. When examined in the range 230 DID to 360 DID (2.4.7), a
~o-:O(n percent iNN solUtioii ill methaniJ[SH6WSan aDsorption

maximum at about 258 DID and a less well-defined maximum at
about310 DID; absorbance-atabout258 nm;-between 0;63 and
0.70.

C. Determine in subdued light by thin-layer chromatography
(2.4.17), coating the plate with kieselguhr G. Impregnate the
dry plate by placing in a tank containing a shallow layer of a
mixture of 36 volumes of acetone, 3 volumes of formamide
and I volume of 2-phenoxyethanol. Allow the impregnating
solvent to ascend to the top, remove the plate from the tank

----and-useitimmediately;

Mobile phase. A mixture of 100 volumes of light petroleum
(40° to 60°) saturated with 2-phenoxyethanol and 2 volumes
of diethylamine.

Test solution. Dissolve 0.2 g of the substance under
examination in 100 ml ofmethanol.

Reference solutiOft. i\9.2 per cent w/v solution of
jzuphenazi~e-hydrochloride-7iS-mmethanoI: ---- --

1376



IP 2010

Storage. Store protected from light.

Fluphenazine Hydrochloride· Injection
Fluphenazine Hydrochloride Injection is a sterile solution of
Fluphenazine Hydrochloride in Water for Injection.

Fluphenazine Hydrochloride Injection contains not less than
95.0 per cent and not more than 110.0 per cent of the stated
amount offluphenazine hydrochloride, C22H26F3N30S,2HCl.

Usual strengths. 2.5 mgperml; 10mgperml.·

Description. A clear, colourless solution.

Identification

A. Determine in subdued light by thin-layer chromatography
(2.4.17), coating the plate with kieselguhr G. Impregnate the
dry plate by placing in a tank containing a shallow layer of a
mixture of 36 volumes of acetone, 3 volumes of formamide
and 1 volume of2-phenoxyethanol. Allow the impregnating
solvent to ascend to the top, remove the plate from the tank
and use it immediately.

Mobile phase. A mixture of 100 volumes of light petroleum
(40° to 60°) saturated with 2-phenoxyethanol and 2 volumes
of diethylamine.

Test solution. Use a quantity of the injection containing 2 mg
of Fluphenazine Hydrochloride and dilute it to 1 ml with
methanol.

Reference solution. A 0.2 per cent w/v solution of
fluphenazine hydrochloride RS in methanol.

After development, dry the plate in 8ir, examine in ultraviolet
light at 365 urn and observe the fluorescence produced after
about 2 minutes. Heat the plate at 120° for 20 minutes, cool,
spray with ethanolic sulphuric acid (20 per cent) and observe
the colour produced. The principal spot in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with the reference solution.

B. To a quantity of the injection containing 5 mg of
Fluphenazine Hydrochloride add 2 ml of sulphuric acid and
allow to stand for 5 minutes; an orange colour is produced.

Tests

pH (2.4.24). 4.8 to 5.2.

Related substances. Determine in subdued light by thin-layer
chromatography (2.4.17), coating the plate with silica gel
GF254.

Mobile phase. A mixture of 80 volumes ofacetone, 30 volumes
of cyclohexane and 5 volumes of strong ammonia solution.

FLUPHENAZINE TABLETS

Test solution. Dilute a quantity of the injection containing
about 20 mg of Fluphenazine Hydrochloride with sufficient
0.1 M methanolic sodium hydroxide to make 10 ml.

Reference solution (a). Dilute 1 volume of the test solution to
50 volumes with 0.1 M methanolic sodium hydroxide.

Reference solution (b). Dilute 1 volume of the test solution to
100 volumes with 0.1 M methanolic sodium hydroxide.

Apply to the plate 50 III of the test solution and 25 III of
reference solutions (a) and (b). After development, dry the
plate in air and examine in ultraviolet light at 254 urn. Any
secondary spot in the chromatogram obtained with the test
solution is not more intense than the spot in the chromatogram
obtained with reference solution (a) and not more than two
such spots are more intense than the spot in the chromatogram
obtained with reference solution (b). Ignore any spot remaining
on the line of application.

Other tests. Complies with the tests stated under Parenteral .
Preparations (Injections).

Assay. Carry out the following procedure protected from
light.

To an accurately measured quantity of the injection containing
about 5 mg ofFluphenazine Hydrochloride add a mixture of 1
volume of 1 M hydrochloric acid and 99 volumes of ethanol
(90 per cent) to produce 50.0 ml. Dilute 10.0 ml ofthis solution
to 100.0 ml with the acid-ethanol mixture and measure the
absorbance of the resulting solution at the maximum at about
258 urn (2.4.7). Calculate the content of C22H26F3N30S,2HCl
taking 620 as the specific absorbance at 258 urn.

Storage. Store protected from light.

Fluphenazine Tablets
Fluphenazine Hydrochloride Tablets

Fluphenazine Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
fluphenazine hydrochloride, C22H26F3N30S,2HCl. The tablets
are coated.

Usual strengths. 1mg; 25mg; 5 mg.

Identification

A. Determine in subdued light by thin-layer chromatography
(2.4.17), coating the plate with kieselguhr G. Impregnate the
dry plate by placing in a tank containing a shallow layer of a
mixture of 36 volumes of acetone, 3 volumes offormamide
and 1 volume of 2-phenoxyethanol. Allow the impregnating
solvent to ascend to the top, remove the plate from the tank
and use it immediately.
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Mol. Wt. 244.3

CHs

COOH

plate in air and examine in ultraviolet light at 254 urn. Any
secondary spot in the chromatogram obtained with the test
solution is not more intense than the spot in the chromatogram
obtained with reference solution (a) and not more than two
such spots is moreintense than the spot in the chromatogram
obtained with reference solution (b). Ignore any spot remaining
on the line of application.

Uniformity of content. Comply with the test stated under
Tablets.

Carry out the procedure protectedfrom light.

Powder 1 tablet and dissolve the powder as completely as
possible in a mixture of 99 volumes of ethanol (80 per cent)
and 1 volume of 1 M hydrochloric acid. Add sufficient of the
acid-ethanol mixture to produce 100.0 ml and filter. Dilute
sllitll1:>ly, if necessarY with tl:J.e acid~etl:J.anolmixture and
measure the absorbance of the resulting solution at the
maximum at about 258 urn (2.4.7). Calculate the content of
C22H26F3N30S,2HCI taking 620 as the specific absorbance at
258nm.

Other tests. Comply with the tests stated under Tablets.

Assay. Carry out the following procedure protected from
light.

Weigh and powder 20 tablets. Weigh accurately a quantity of
the powder containing about 5 mg of Fluphenazine
Hydrochloride,_dissolve as_completely_as_possibkiILanrlxturc__
of 99 volumes of ethanol (80 per cent) and 1 volume of 1 M
!ly{lr~c:~lqric aci~'llclcl~u:fficient of the acid-ethanol mixture
to produce 100.0 ml and fJ1ter. Dilute 10.0 ml of the to
50.0 ml with the acid-ethanol mixture and measure the
absorbance of the resulting solution at the maximum at about
258 urn (2.4.7). Calculate the content of C22H26F3N30S,2HCl
taking 620 as the specific absorbance at 258 urn.

Storage. Store protected from light.

Tests

Test solution. Remove the coating from a suitable quantity of
tablets; shake a quantity of the powdered tablet cores
containing 20 mg ofFluphenazine Hydrochloride with 10ml of
0.1 M methanolic sodium hydroxide for 5 minutes, centrifuge
and use the supernatant liquid.

Reference solution (a). Dilute 1 volume of the test solution to
50 volumes with 0.1 M methanolic sodium hydroxide. ClsH13F02

Related substances. Determine in subdued light by thin-layer
chromatography (2.4.17), coating the plate with silica gel
GF254.

Mobile phase. Amixture of80 volumes ofacetone, 30 volumes Flurbiprofen
of cyclohexane and 5 volumes of strong ammonia solution.

Mobile phase. A mixture of 100 volumes of light petroleum
(40° to 60°) saturated with 2-phenoxyethanol and 2 volumes
of diethylamine.

Test solution. Shake a quantity of the powdered tablets with
sufficient methanol to produce a solution containing 0.2 per
cent w/v of Fluphenazine Hydrochloride, centrifuge and use
the supernatant liquid.

Reference solution. A 0.2 per cent w/v solution of
fluphenazine hydrochloride RS in methanol.

After development, dry the plate in air, examine in ultraviolet
light at 365 urn and observe the fluorescence produced after
about 2 minutes. Heat the plate at 120° for 20 minutes, cool,
spray with ethanolic sulphuric acid (20 per cent) and observe
the colour produced. The principal spot in the chromatogram
obtained _with the _tesLs_olution__corresp_onds to_JhaL inJhe
chromatogram obtained with the reference solution.

B. Extract a quantity of the powdered tablets containing 5 mg
ofFluphenazine Hydrochloride with 5 ml ofacetone, filter and
evaporate the filtrate to dryness. Add 2 ml of sulphuric acid
to the residue and allow to stand for 5 minutes; an orange
colour is produced.

C. Extract a quantity of the powdered tablets containing 10 mg
of Fluphenazine Hydrochloride with 10 ml of ethanol
containing 0.2 per cent v/v of strong ammonia solution and

_____~_-f:ya12orate the ()Xtrllct t() dryness.lf()at9.5 IIll of chrolnic;
sulphuric acid mixture in a small test-tube in a water-bath for
5 minutes; the solution wets the sides of the tube readily and
iliere lsnogreaslness:Add20i :3mg-ofthe residue andagmn
heat in a water-bath for 5 minutes; the solution does not wet
the sides of the tube and does not pour easily from the tube.

Reference solution (b). Dilute 1 volume of the test solution to
100 volumes with 0.1 M methanolic sodium hydroxide.

Apply to the plate 50 ~ of the test solution and 25 ~ of
reference solutions (a) and (b). After development, dry the

Flurbiprofen is (RS)-2-(2-fluorobiphenyl-4-yl)propionic acid.

Flurbiprofen contains not less than 99.0 per cent and not more
than 1005per cent ofC1sH13F02, calculated on the dried basis.

Category. Antiinflammatory; analgesic.
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Dose. 150 to 200 mg, daily in divided doses, increased in acute
conditions to 300 mg daily.

Description. A white or almost white, crystalline powder.

Identification

A. Detennine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with flurbiprofen
RS or with the reference spectrum of flurbiprofen.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.001 per cent w/v solution in 0.1 M sodium hydroxide shows
an absorption maximum only at about 247 nm; absorbance at
about 247 nm, about 0.8.

e. Heat 0.5 ml of chromic-sulphuric acid mixture in a small
test-tube in a water-bath for 5 minutes; the solution wets the
sides of the tube readily and there is no greasiness. Add 2 or
3 mg of the substance under examination and heat in a water
bath for 5 minutes; the solution does not wet the sides oithe
tube and does not pour easily from the tube.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. 45 volumes of acetonitrile and 55 volumes
of water.

Test solution (a). Dissolve 0.2 g of the substance under
examination in 100 ml with solvent mixture.

Test solution (b). Dissolve 0.2 IS of the. substance under
examination and 1mg of 2-(biphenyl- 4-yl) propionic acid
RS in 100 ml of the solvent mixture.

Reference solution. A 0.001 per cent w/v solution of
2-(biphenyl-4-yl) propionic acid RS in the solvent mixture.

Chromatographic system
a stainless steel column 15 cm x 3.9 mID, packed with
octadecylsilane bonded to porous silica (5 !JIll),

- mobile phase: amixture of 60 volumes of water, 35
volumes of acetonitrile and 5 volumes of glacial acetic
acid,

- flow rate. 1ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 Ill.

Adjust the sensitivity of the instrument so that with the
reference solution the height of the peak due to 2-(biphenyl
4-yl)propionic acid is about 40 per cent of the full-scale
deflection on the recorder.

In the chromatogram obtained with test solution (a) the area
of any secondary peak is not greater than the area of the peak
in the chromatogram obtained with the reference solution and
the sum of the areas of any such peaks is not greater than

FLURBIPROFEN TABLETS

twice the area of the peak in the chromatogram obtained with
the reference solution.

The test is not valid unless a peak due to 2-(biphenyl-4-yl)
propionic acid appears immediately before the principal peak
in the chromatogram obtained with test solution (b) and the
height of the trough separating the two peaks is less than 4
per cent of the full-scale deflection on the chart paper.

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying. Not more than 0.5 per cent, determined on
1.0 g by drying in an oven at 60° at a pressure not exceeding
0.7kPa.

Assay. Weigh accurately about 0.5 g, dissolve in 100 ml of
ethanol (95 per cent) previously neutralised to
phenolphthalein solution and titrate with 0.1 M sodium
hydroxide using phenolphthalein solution as. indicator.

1 ml of 0.1 M sodium hydroxide is equivalent to0.02443 g of
C1sH13F02•

Flurbiprofen Tablets
Flurbiprofen Tablets contain not less than 92.5 per cent and
not more than 107.5 per cent of the stated amount of
flurbiprofen, C 1sH 13F02• The tablets are coated.

Usual strengths. 50 mg; 100 mg.

Identification

Extract a quantity of the powdered tablets containing 0.5 g of
Flurbiprofen with 25 ml ofacetone, filter, evaporate the filtrate
to dryness with the aid of a current of air without heating and
dry at 60° at a pressure of2 kPa. The residue complies with the
following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with flurbiprofen
RS or with the reference spectrum of flurbiprofen.

B. Heat 0.5 ml of chromic-sulphuric acid mixture in a small
test-tube in a water-bath for 5 minutes; the solution wets the
sides of the tube readily and there is no greasiness. Add 2 or
3 mg of the substance under examination and heat in a water
bath for 5 minutes; the solution does not wet the sides of the
tube and does not pour easily from the tube.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

1379



FLURBIPROFEN TABLETS IP 2010

Related substances. Determine by liquid chromatography

Category. Antiandrogen.

Description. A pale yellow crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with flutamide RS
or with the reference spectrum of flutamide.

B. Melting point (2.4.21). About112°.

Tests

Flutamide contains not less than 97.0 per cent and not more
than 103.0 per cent of CIIHIIF3N203, calculated on the dried
basis.

Mol. Wt. 276.2

CH3 H

-- -.1...=~---NU--~.-..--·CF3 ·····-
H3C' I( I .

° 0 N02

Flutamide

Flutamide is 2-methyl-N-[4-nitro-3-(trifluoromethyl)phenyl]
.propanamide.

Test solution. Disperse a quantity of the powdered tablets
containing 0.5 g of Flurbiprofen in 50 ml of water, add
200 rnl ofacetonitrile, mix and centrifuge. Use the supernatant
liquid.

Reference solution. A 0.001 per cent w/v solution of 2
(biphenyl-4-yl)propionic acid RS in the test solution.

Chromatographic system
- a stainless steel column 15 cm x 3.9 rom, packed with

octadecylsilane bonded to porous silica (5 /lID),
- mobile phase: a mixture of 60 volumes of water,

35 volumes of acetonitrile and 5 volumes of glacial
acetic acid,

- flow rate. 1 rnl per minute,
- spectrophotometer set at 254 DID,

volume. 20
._.. _,._ ....

Adjust the sensitivity of the instrument so that with the
reference solution the height of the peak due to 2-(biphenyl- Test solution. Dissolve 20 mg of the substance under
4-yl) propionic acid is about 40 per cent of the full-scale examination in 20.0 rnl of the mobile phase.

deflection on the recorder. Reference solution (a). Dilute 1.0 rnl of the test solution to

In the chromatogram obtained with the test solution the area 50.0 rnl with the mobile phase. Dilute 2.0 rnl of this solution to
of any secondary peak is not greater than the area of the peak 20.0 rnl with the mobile phase.

in the chromatogram obtained with the reference solution and Reference solution (b). Dissolve 2 mg of flutamide RS and
the sum of the areas of any such peaks is not greater than 2 mg of N-[4-nitro-3-(trijluoromethyl)phenyl]propanamide

.twice the area of the peak in the chromatogram obtained with RS (flutamide impurity C RS) in the mobile phase and dilute
the reference solution. rnl with mobil~phase.Further dilute1.S~.rnl of this__ __

Other tests. Comply with the tests stated under Tablets. with the mobile phase.

Assay; Weigh-and powder-20 tablets; Weigh- accurately--a CllrQ1l1atographic system
quantityofthepowdercontainingaboutO.1gofFlurbiprofen, - a stainless steel column 25 cm x 4 rom, packed with
shake with 60 rnl of 0.1 M sodium hydroxide for 5 minutes, octadecylsilane bonded to porous silica (5 /lID),
dilute to 100.0 rnl with 0.1 M sodium hydroxide, filter if - mobile phase: a mixture ofequal volumes ofacetonitrile

necessary and dilute 10.0 rnl of the filtrate to 100.0 rnl with the and water,
same solvent. Further dilute 10.0 rnl to 100.0 rnl with the flow rate. 0.5 rnl per minute,
same solvent and measure the absorbance of the resulting - spectrophotometer set at 240 DID,

solution at the maximum at about 247 DID (2.4.7). Calculate the - injection volume. 20 Ill·
content of C1sHI3FOi taking 802 as the specific absorbance at Inject reference solution (b). The test is not valid unless the

---. -. -. ---. -247nm: - ----- ---- ----------- .------ . resolution betweenfuepeaks-auert<HlufaiiilCleTmpiilifYCana ...-
flutamide is not less than 10.5. The relative retention time with
reference to flutamide for flutamide impurity C is about 0.72.

Inject reference solution (a) and the test solution. In the
chromatogram obtained with the test solution, the area of
secondary peak corresponding to flutamide impurity C is not
more than 1.5 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.3 per
cent). The area of any other secondary peak is not more than
the area of the principal peak in the chromatogram obtained
with reference solution (a) (0.2 per cent) and the sum of the
areas of all secondary peaks is not more than 2.5 times the
area of the principal peak in the chromatogram obtained with
reference solution (a) (0.5 per cent). Ignore any peak with an
area less than 0.25 times the area of the principal peak in the
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chromatogram obtained with reference solution (a) (0.05 per
cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 percent, determined
on 1.0 g by drying in an oven at 60° for 3 hours.

Assay. Weigh accurately about 25 mg, dissolve in methanol
and dilute to 25.0 ml with the methanol. Dilute 2.0 ml of this
solution to 100.0 ml with methanol and measure the absorbance
ofthe resulting solution at the maximum at about 295 urn (2.4.7).
Calculate the content of CIlHIlF3Nz03 taking the specific
absorbance at about 295 urn.

Storage. Store protected from light.

Flutamide Capsules
Flutamide Capsules contain not less than 93.0 per cent and
not more than 107.0 per cent of the stated amount offlutamide,
CIlHIlF3Nz03·

Usual strength. 125 mg.

Identification

A. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Solvent mixture. 50 volumes of chloroform and 10 volumes of
methanol.

Mobile phase. A mixture of 30 volumes of chloroform and 10
volumes of ethyl acetate.

Test solution. Dissolve the content of the capsules containing
about 30 mg ofFlutamide in 10.0 ml ofthe solvent mixture.

Reference solution. A 0.3 per cent w/v solution ofjlutamide
RS in the solvent mixture.

Apply to the plate 20 !Jl of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 urn.
The principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 1000 ml of2.0 per cent w/v solution of sodium lauryl
sulphate,

FLUTAMIDE CAPSULES

Speed and time. 75 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter through
a membrane filter. Measure the absorbance of the filtrate,
suitably diluted ifnecessary, at the maximum at about 306 urn
(2.4.7). Calculate the content ofCuHIlF3Nz03 in the medium
from a known concentration of jlutamide RS in the same
medium.

D. Not less than 75 per cent of the stated amount of
CllHIlF3Nz03·

Uniformity of content. Comply with the test stated under
Capsules.

Determine by liquid chromatography (2.4.14), as described
under Assay using the following solution as the test solution.

Test solution. Disperse 1 capsule in 250 ml of the solvent
mixture. Dilute 10 ml of this solution to 25 ml with water.

Calculate the content of CIlHIlF3Nz03 in the capsule.

Chromatographicpurity. Determine by liquidchromatography
(2.4.14), as described under Assay using the following
modifications.

Inject the reference solution. The test is not valid urness the
relative standard deviation for replicate injections is not more
than 10 per cent.

Inject the reference solution and the test solution. In the
chromatogram obtained with the test solution, the area of the
secondary peak having relative retention time of 0.45 is not
more than 0.2 per cent the area of the principal peak in the
chromatogram obtained with the reference solution, the area
of any other secondary peak is not more than 0.1 per cent the
area of the principal peak in the chromatogram obtained with
the reference solution and the sum of all the secondary peaks
is not more than 0.3 per cent the area of the principal peak in
the chromatogram obtained with the reference solution.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 50 volumes of acetronitrile and 50 volumes
of water.

Test solution. Mix the content of 20 Capsules. Disperse the
content of the capsules containing about 125 mg ofFlutamide
in 250 ml of the solvent mixture, fIlter. Dilute 10.0 ml of the
filtrate to 25 ml with water.

Reference solution. A 0.05 per cent w/v solution ofjlutamide
RS in the solvent mixture. Dilute 10.0 ml of this solution to
25 ml with water.

Chromatographic system
- a stainless steel column 25 em x 4.6 mID, packed with

octadecylsilane bonded to porous silica (5 f.llIl) (Such
as Inertsil),

- mobile phase: a mixture 55 volumes of water and 45
volumes of acetonitrile, I
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Solvent mixture.50 volumes ofmobile phaseA and 50 volumes
of mobile phase B.

Test solution. Dissolve 20 mg of the substance under
examination in 100 ml of the solvent mixture.

Reference solution. A 0.02 per cent w/v solutionoffluticasone
propionate RS in the solvent mixture.

Chromatographic system

57

57

Mobile phase B
(per cent v/v)

57

45

10

43

43

- a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 f1Ill),
column temperature 40°,
mobile phase: A. 0.05 per cent v/v orthophosphoric
acid and 3 per cent v/v methanol in acetonitrile.

B. 0.05 per cent v/v orthophosphoric
acid and 3 per cent v/v methanol in water.
flow rate. 1 ml per minute,
a linear gradient programme using the conditions given
below,
spectrophotometer set at 239 nm,
injection volume. 50 ~.

Time Mobile phase A
(min.) (per cent v/v)

a 43

40 55

60 90

70

75

85

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0 and the column efficiency in
not less than 20,000 theoretical plates.

Inject the test solution. Any individual impurity is not more
than 0.5 per cent and sum ofall the impurities is not more than
2.0 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on
0.25 g, using as solvent a mixture of equal volumes of
chlorofonn and methanol.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 40 mg of the substance under
examination in 100.0 ml of the mobile phase. Dilute 10.0 ml of
thiss()lritiol1 to 100.0ml with the mobilel:>hase... _

Reference solution. A 0.004 per cent w/v solution of
fluticasone propionate RS in the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilane bondedtd porous silica (5 flin),

- column temperature 40°,

Mol. Wt. 500.6

o 0

__O~CH3
-CH3

Fluticasone Propionate

Fluticasone Propionate is S-fluoromethyI6a,9a-difluoro
11~-hydroxy-16a-methyl-17 a-propionyloxy-3-oxoandrosta
1,4-diene-17~-carb()thioate.

Fluticasone Propionate contains not less than 96.0 per cent
and not more than 102.0 per cent of fluticasone; C25H3iF305S,
calculated on the anhydrous basis.

Category. Corticosteroid.

Description. A white or almost white powder.

I

F

Identification

- flow rate. 1 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume. 20 ~.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 1.5 per cent.

Inject the reference solution and the test solution.

Calculate the content of CllHIIF3N203.

Storage. Store protected from light.

Tests

Specific optical rotation (2.4.22). +32.0° to +36.0°, determined
in a 0.5 per cent w/v solution in dichloromethane.

Related snbstances. Determine by liquid chromatography
(2.4.14).

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with fluticasone
propionate RS or with the reference spectrum of fluticasone
propionate.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the principal
peak in the chromatogram obtained with the reference solution~
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- mobile phase: a mixture of 15 volumes of acetonitrile,
35 volumes of a buffer solution prepared by dissolving
1.15 g of ammonium dihydrogen phosphate in 1000 ml
of water and adjusted to pH 3.5 with orthophosphoric
acid and 50 volumes of methanol,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 239 nm,
- injection volume. 20 !Jl.

Inject the reference solution. The test is not valid unless relative
standard deviation for replicate injections is not more than 2.0
per cent.

Inject the test solution and the reference solution.

Calculate the content of C25H31F305S.

Storage. Store protected from light.

Fluticasone Propionate Inhalation
Fluticasone Propionate Inhalation is a suspension ofmicrofine
Fluticasone Propionate in a suitable liquid filled in a suitable
pressurized container. Itmay contain suitable pharmaceutical
aids such as surfactants, stabilizing agents.

Fluticasone Propionate Inhalation delivers not less than 80.0
per cent and not more than 120.0 per cent of the stated amount
of fluticasone propionate, C25H31F305S, per inhalation by
actuation of the valve.

Usual streugths. 44 /lg per metered dose; 110 /lg per metered
dose; 220 /lg per metered dose.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the principal peak in the
chromatogram obtained with reference solution (b).

Tests

Other tests. Complies with the tests stated under Inhalation
Preparations (pressurised Metered-dose Preparations).

Follow the procedure described under Assay with suitable
dilution of the reference solution wherever the amount of
active substance is to be determined in any test.

Assay. Carry out the test for Content of active ingredient
delivered per actuation stated under Inhalation Preparations
(pressurised Metered-dose Preparations).

Determine by liquid chromatography (2.4.14).

Test solution. Prepare using the mobile phase as described
under the test for Content of active ingredient delivered per
actuation stated under Inhalation Preparations (Pressurised
Metered-dose Preparations).

FLUTICASONE PROPIONATE POWDER FOR INHALATION

Reference solution (a). A 0.05 per cent w/v solution of
jluticasone propionate RS in acetonitrile.

Reference solution (b). Dilute reference solution (a) with the
mobile phase to obtain a solution containing 25 /lg of
fluticasone propionate per ml.

Chromatographic system
a stainless steel column 15 cm x 4.6 rom, packed with
octadecylsilane bonded to porous silica (5 /lID),

- column temperature. 40°,
- mobile phase: a mixture of40 volumes ofa buffer solution

prepared by dissolving 1.3 g of diammonium hydrogen
orthophosphate in 1000 ml of water and adjusted to pH
7.0 with orthophosphoric acid, and 60 volumes of
acetonitrile.

- flow rate. 2 ml per minute;
- spectrophotometer set at 238 nm,
- inject volume. 200!Jl.

Injectthe reference solution (b). The test is not valid unless
the column efficiency is not less than 1500 theoretical plates,
the tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and reference solution (b).

Calculate the content of C25H31F305S in the solution and the
content of C25H31F305S delivered per actuation of the valve.

Determine the content of active ingredient a second and third
time by repeating the procedure on the middle ten and on the
last ten· successive combined actuations of the valve. For
each of the three determinations the average content of
C25H31F305S delivered per actuation of the valve meets the
requirements.

Storage. Store protected from moisture at a temperature not
exceeding 30°.

Labelliug. The label states the amount of active ingredient
delivered per inhalation.

Fluticasone Propionate Powder for
Inhalation
Fluticasone Propionate Powder for Inhalation consists of
Fluticasone propionate in microfme powder either alone or
admixed with Lactose in a pre-metered unit for use in a suitable
powder inhaler.

Fluticasone Propionate Powder for Inhalation contains not
less than 90.0 per cent and not more than 125.0 per cent of the
stated amount offluticasone propionate, C25H31F305S per unit
dose.

Usual strengths. 50 mg; 100 mg; 250 mg.
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Identification Folic Acid
In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Other tests. Complies with the tests stated under Inhalation
Preparations (Powders for Inhalation).

Follow the procedure described under Assay with suitable
dilution of the reference solution wherever the amount of
active substance is to be determined in any test.

Pteroylglutamic Acid

H

H2N'Y."'0NN~II Y' I H
N ~ Nno N ~~~COOH

a eOOH

Mol. Wt. 441.4
Assay. Determineby liquid chromatography (2.4.14).

Test solution; Dissolve a quantity of the mixed contents of
20 capsules in sufficient of the mobile phase to get a solution
containing 25 J.lg of Fluticasone Propionate per ml.

FolicAcid is (2S)-[4-[(2-amino-4-hydroroxypteridin-6-y1)
lllethylamino]benzanlido]glutarn.ic acid.

Folic acid contains not less than 95.0 per cent and not more
than 102.0 percent ofC19H19N706, calculated on the anhydrous
basis.

Reference solution. A solution containing 0.5mg of
fluticasone propionate per ml prepared by dissolving 10 mg of
fluticasone propionate RS in 10 ml acetonitrile and adding
sufficient of the mobile phase to produce 20 ml and further
dilute withmobile pha.se to obi:ainil solution contmning25~g
ofFluticasone Propionate per ml.

Category. B-group vitamin (hematopoietic).

Dose. In the treatment of megaloblastic anaemia associated
with folic acid deficiency,S to 20 rpg daily. In the prophylaxis
of megaloblastic anaemia ofpregnancy, 200 to 500 Illg daily.

Description. Ayellow to yellowish-orange, crystallinepowder;
odour1ess or almost odour1ess.

- a stainless steel column 15 cm x 4.6 mID, packed with
octadecy1silanebonded to-poroussilica.(5-J.!ID),'

- column temperature. 40°,

- mobile phase: amixture of40 volumes ofabuffer solution
prepared by dissolving 1.3 g of diammonium hydrogen
orthophosphate in 1000 ml of water and adjusted to pH
7.0 with orthophosphoric acid and 60 volumes of
acetonitrile,

- flow rate. 2ml per minute,
. ... -.-- ----specfrOjiliotoIlletersefat238 iiID, .

- injection volume. 200 J.!l.

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 1500 theoretical plates and
the tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Identification

A. When examined in the range 230 nm to 380 nm (2.4.7), a
0.001 per cent w/v solution in 0.1 M sodium hydroxide shows
three absorption maxima, at about 256 nm, 283 nm and 365 nm;
absorbance at about 256 nm, about 0.59, at about 283 nm,
about 0.575 and at about 365 nm, about 0.206.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

--Mobilephase,·Amixtureof·-60-vo1umesof-ethanol·(95-per
cent), 20 volumes ofstrong ammonia solution and20 volumes
of I-propanol.

Solvent mixture. 9 volumes of methanol and 2 volumes of
strong ammonia solution.

Test solution. Dissolve 50 mg of the substance under
examination in 100 ml ofthe solvent mixture.

Apply to the plate 2 J.!l of each solution. After development,
dry the plate in air and examine in ultraviolet light at 365 nm.
The principal spot in the chromatogram obtained with the test
solution corresponds to that in the· chromatogram obtained
with the reference solution.

Storage. Store protected from moisture, at temperature not
exceeding 30°.

Labelling. The label states the quantity of active ingredient
per pre-metered unit.

Injectthe-test-so1ution ·and-thereference-so1ution:----------- Reference sciliifiOii:-AO;OS-percenCw!v solutionoffiiliciicra·····

RS in the solvent mixture.
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Tests

Specific optical rotation (2.4.22). About +200
, determined in a

1.0 per cent w/v solution in 0.1 M sodium hydroxide.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 100 mg of the substance under
examination in 5 ml of a 2.86 per cent w/v solution of sodium
carbonate and dilute to 100.0 ml with the mobile phase. Dilute
2.0 ml of this solution to 10.0 ml with the mobile phase.

Reference solution (a). Dissolve 100 mg of folic acid RS in
5ml of a 2.86 per cent w/v solution of sodium carbonate and
dilute 100 ml with the mobile phase. Dilute 2.0 ml ofthis solution
to 10.0 ml with the mobile phase.

Reference solution (b). To 20 mg ofpteroic acid, add 5 ml of a
2.86 per cent w/v solution of sodium carbonate, dilute to
100 ml with the mobile phase. Mix 1.0 ml of this solution with
1.0 ml of reference solution (a) and dilute to 100 ml with the
mobile phase.

Reference solution (c). Dilute 2.0 ml of the test solution to
20 ml with the mobile phase. Dilute 1.0 ml of this solution to
20.0 ml with the mobile phase.

Reference solution (d). Dissolve 10 mg of N-(4
aminobenzoyl)-l-gulatamic acid (folic acid impurity A) in
1 ml of a 2.86 per cent w/v solution of sodium carbonate and
dilute to 100 ml with the mobile phase. Dilute 1.0 ml of this
solution to 10.0 ml with the mobile phase.

Reference solution (e). To 12 mg of pteroic acid (folic acid
impurity D), add 1 ml ofa 2.86 per cent w/v solution ofsodium
carbonate, dilute to 100 ml with the mobile phase. Dilute 1.0
ml of this solution to 100 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with

octylsilane bonded to porous silica (5 /lm),
- mobile phase: a mixture of12 volumes ofmethanol and

88 volumes of a solution containing 1.1 per cent w/v
solution of potassium dihydrogen phosphate and
0.6 per cent w/v solution of dipotassium hydrogen
phosphate,

- flow rate. 0.6 ml per minute,
- spectrophotometer set at 280 urn,
- injection volume. 5 Ill.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to folic acid and folic acid
impurity D is not less than 4.0. The relative retention time with
reference to folic acid for N-(4-aminobenzoyl)-L-glutamic acid
(folic acid impurityA) is about 0.5; for 2,5,6-triaminopyrimidin
4(IH)-one (folic acid impurity B) is about 0.6; for isofolic acid
(folic acid impurity C) is about 0.9, for pteroic acid (folic acid

FOLIC ACID TABLETS

impurity D) is about 1.33; for 6-pterinylfolic acid (folic acid
impurity E) is about 1.27.

Inject the test solution, reference solution (c), (d) and (e). In
the chromatogram obtained with the test solution the area of
peak corresponding to folic acid impurity A is not more than
the area of the principal peak in the chromatogram obtained
with reference solution (d) (0.5 per cent), the area of the peak
corresponding to folic acid impurity D is not more than the
area of the principal peak in the chromatogram obtained with
reference solution (e) (0.6 per cent). The area of any other
secondary peak is not more than the area of the principal peak
in the chromatogram obtained with reference solution (c) (0.5
per cent), The sum of areas of all other secondary peaks is not
more than twice the area of the principal peak in the
chromatogram obtained with reference solution (c) (1.0 per
cent). Ignore any peak with an area less than 0.1 times the area
of the principal peak in the chromatogram obtained with
reference solution (c) (0.05 per cent).

Free amines. The absorbance (2.4.7) ofthe unreduced solution
as determined in the Assay is not more than one-sixth of the
absorbance of the reduced solution.

Sulphated ash (2.3.18). Not more than 0.5 per cent.
. /

Water (2.3.43). 5.0 to 8.5 percent, determmedonO.15 g.

Assay. Determine by liquid chromatography (2.4.14), as
described under Related substances.

Inject the test solution and reference solution (a).

Calculate the content of C19H19N706.

Storage. Store protected from light.

Folic Acid Tablets
Folic Acid Tablets contain not less than 90.0 per cent l:IIld not
more than 115.0 per cent of the stated amount of folic acid,

C19H19N706'

Usual strengths. 100 /lg; 5 mg.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase: A mixture of 60 volumes of ethanol (95 per
cent), 20 volumes ofstrong ammonia solution and 20 volumes
of 1-propanol.

Solvent mixture. 9 volumes of methanol and 2 volumes of
strong ammonia solution.

Test solution. Extract a quantity of the powdered tablets
containing 0.5 mg ofFolicAcid with 1ml ofthe solvent mixture.
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Formoterol Fumarate Dihydrate

(C19Hz4J'.rZ04)Z, C~04.2HzO Mol. Wt. 840.9

Forrnoterol Fumarate Dihydrate is dihydrate salt offumaric
acid with (RS)-2'-hydroxy-5'-[(RS)-1-hydroxy-2-[[(RS)
p-methoxy-a.-methylphenethyl]amino]ethyl]forrnanilide.

Hydrolysis products. Determine by liquid chromatography
(2.4.14).

Tests

Reference solution.A 0.05 per centw!v solution offolicacid
RS in the solvent mixture.

Apply to the plate 2 ~ of each solution. After development,
dry the plate in air and examine in ultraviolet light at 365 nm.
The principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with the reference solution.

B. Dissolve a quantity of the powdered tablets containing
5 mg of Folic Acid as completely as possible in 5 ml of 0.1 M
sodium hydroxide and fIlter. To the fIltrate add 45 ml of 0.5 M
hydrochloric acid and 5 g of zinc powder and shake for
30 minutes. To 5 ml of the reduced solution, add 2 ml of a
0.1 per cent w/v solution of sodium nitrite, allow to stand for
2 minutes, add 2 ml of a 0.5 per cent w/v solution ofammonium
sulphamate, mix, allow to stand for 3 minutes and add 2 ml of
ilO:lpercOeurw!v"solution ofN~n~ncipliikyl )etliyle-nearariifnii
dihydrochloride; a deep magenta colour is produced.

Test solution. Shake 1 tablet 'Yith 5.0 ml of 0.1 M sodium
hydroxide, add sufficient mobiiephase to produce a solution
containing 0.001 per cent w/v of Folic Acid, centrifuge and
use the supernatant liquid.

Reference solution. Add 1.0 ml of 0.5 M hydrochloric acid to
5.0 ml of a 0.002 per cent w/v solution offolic acid RS in 0.1 M
sodium hydroxide and dilute to 10.0 ml with the mobile phase.

The chromatographic procedure described under Assay may
be carried out. Calculate the content ofC19H19NP6 in the tablet

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Shake a quantity
of the powdered tablets containing about 20 mg of Folic Acid
with 50 ml of0.1 M sodium hydroxide, dilute to 100.0 ml with
the sameso1vent~"centrifuge "and- dilute' 5:0m1"of-th"e
supernatant liquid to 100.0 ml with the mobile phase.

Reference solution. Dilute 5.0 ml ofa 0.02 per cent w/v solution
of/olic acid RS in 0.1 M sodium hydroxide to 100.0 ml with
the mobile phase.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with

Protect the solutions from light. octadecylsilane bonded to POr0tissliica (10 pm),

Test solution. Shake a quantity of the powdered tablets - mobile phase: a mixture of 93 volumes of 0.05 M
containing 5.0 mg ofFolic Acid with 50 ml of the mobile phase, potassium dihydrogen phosphate a]"ld 7 volumes of
centrifuge-and-use-the-supernatant-liquid. ~._~__(U;glQnitl;ik_.a.djusted_tQ~p1:l-6,.o~\\dtR5~sQdi«m __-_"

hydroxide,
Reference solution. A solution containing 0.00005 per cent

- flow rat~. 2. ml pf)r"JJJirlllt~,".w/v of4-aminobenzoic acid and 0.0002 per cent w/v ofN-(4-
. . - spectrophotometer set at 283 nm,

amin0f'enzoyl)-L-glutamic acid in the mobile phase. _ injection'vJ~ume. 20l11.

Chromatographic system Inject the test s~iution and the reference solution.
- 'a stainless steel column 20 cm x 4.6 mm, packed with

dctadecylsilane bonded to porous silica (5 pm) (such as Calculate the content of C19H19N706 in the tablets.
Spherisorb ODS 1), ' NOTE - For tablets containing 2 mg or less of Folic Acid

- mobile phase: 0.05 M potassium dihydrogen phosphate, the average of the 10 individual results obtained in the test
adjusted to pH 5.5 with 5 M sodium hydroxide, for Uniformity ofcontent may be taken in lieu of the Assay.

= flow rate. 2 mlperminute, Storage; StoreproteGtedfrom-light."
- spectrophotometer set at 269 nm,
- injection volume. 20 ~.

In the chromatogram obtained with the reference solution two
peaks due to N..:(4-aminobenzoyl)-L-glutamic acid and 4
aminobenzoic acid are obtained in the order of their
emergence.The areas of the peaks due to 4-aminobenzoiC
acid and N-(4-amino- benzoyl)-~~glutamicacid in the
chromiitograrnOl5tairledWith theieference solutionaregreater
than the areas of any corresponding peaks in the chromatograrri
obtained with the test solution. The test is not valid unless
the res6lutiori betwee'nthe two peaks in the chromatogram
obtained with the reference solution is greater than 3.

Uniformity of content. Comply with the test stated under
Tablets.
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Formoterol Fumarate Dihydrate contains not less than 98.5
per cent and not more than 101.5 per cent of formoterol
fumarate, C4zHszN4012' calculated on the anhydrous basis.

Category. Bronchodilator; adrenergic.

D~scription. A white or almost white or slightly yellow powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with formoterol
fumarate dihydrate RS or with the reference spectrum of
formoterol fumarate dihydrate.

Tests

pH (2.4.24). 5.5 to 6.5, determined in a 0.1 per cent w/v solution
in carbon dioxide-free water.

Optical rotation (2.4.22). - 0.100 to +0.100
, determined in a 1.0

per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. 84 volumes of a buffer solution prepared by
dissolving 6.10g of sodium dihydrogen phosphate
monohydrate and 1.03· g of disodium hydrogen phosphate
dihydrate in 1000 m1 water,and 16 volumes of acetonitrile.

Test solution. Dissolve 20 mg of the substance under
examination in 100 m1 of the solvent mixture.

Reference solution. A 0.00004 per cent w/v solution of
formoterolfumarate RS in the solvent mixture.

Chromatographic system
a stainless steel column 15 cm x 4.6 rom, packed with
spherical octylsilane bonded to porous silica (5 1lIll),

- mobile phase: A. acetonitrile,
B. a buffer solution prepared by

dissolving 3.73 g of sodium dihydrogen phosphate
monohydrate and 0.35 g of orthophosphoric acid in
1000 m1 ofwater,
flow rate. 1 m1 per minute,
a linear gradient programme using the conditions given
below,
spectrophotometer set at 214 nm,
injectiorivolume. 20 Ill. .

Time . Mobile phase A
(min.) (per cent v/v)

o '16

10 16

37 70

40 16

55 16

Inject the reference solution. The test is not valid unless the
tailing factor is not more than. 2.0 and the column efficiency in
not less than 4000 theoretical plates.

Inject the test solution. Any individual impurity is not more
than 0.5 per cent and the sum of all the impurities is not more
than 1.0 per cent. Ignore the peak corresponding to fumaric
acid.

Water (2.3.43). Not more than 5.0 per cent, determined on
0.1 g.

Assay. Weigh accurately about 0.35 g and dissolve in 50 m1 of
anhydrous acetic acid. Titrate with 0.1 M perchloric acid,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 m1 of 0.1 M perchloric acid is equivalent to 0.04024 g of
C4zHszN401Z.

Storage. Store protected from lig;\1t and moisture.

Formoterol Fumarate and Budesonide
Powder for Inhalation

Formoterol Fumarate and Budesonide Powder for Inhalation
consists ofFormoterol Fumarate and Budesonide in rnicrofme
powder either alone or admixed with Lactose in a pre-metered
unit for use in a suitable powder inhaler.

Formoterol Fumarate and Budesonide Powder for Inhalation
contains not less than 90.0 per cent and not more than 125.0
per cent of the stated amounts of formoterol fumarate
C4zHszN401Z and budesonide CZSH3406 per pre-metered unit.

Usual Strengths. Formoterol Fumarate 6 Ilg and Budesonide
100 Ilg; Formoterol Fumarate 6 Ilg and Budesonide 200 Ilg;
Formoterol Fumarate 6 Ilg and Budesonide 400 Ilg.

Identification

In the Assay, the principal peaks in the chromatogram obtained
with the test solution' correspond to the peaks in the
chromatogram obtained with referenc·e solution (c). .

Tests

Other tests. Complies with the tests stated under the Inhalation
Preparations (Powders forinhalatlon).

Follow the procedure described under Assay with suitable
dilution of the reference solution wherever the amount of
active substance is to be determined in any test.
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Mol. Wt. 908.9

NH2

~
H2N 0

OH
H2N

HOH2C 0 0

iQHiNH~HOH a OH
HO

NH2

Category. Antibacterial (topical).

Description. A white or yellowish-white powder; odourless
or almost odourless; hygroscopic.

Fr!l.m)'cetin Sulphate contains all amoullt of framyc:etifi
sulpbate equivalent to not less than 630 llg of neomycin B
per mg, calculated on the dried basis.

Framycetin Sulphate·

Storage. Store protected from moisture, at temperature not
exceeding 30°.

Reference solution (c). Dilute suitable volumes of reference
solution (a) and reference solution (b) with the mobile phase
to obtain a solution containing 0.611g of Formoterol Fumarate
and 40 llg per ml of Budesonide per ml.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. To a suitable number of intact c~psules add 10
ml of water and disperse with the aid of ultrasound till the
shells get disintegrated. Add 60 ml of the mobile phase and
mix further with the aid of ultrasound for 10 minutes with
intermittent shaking. Add sufficient of the mobile phase to
produce 100.0 ml. Dilute suitably with the mobile phase, if
required, to get a final concentration of 0.6 llg per ml of
Formoterol Fumarate in the mobile phase.

Reference solution (a). A 0.06 mg per ml solution offonnoterol
fumarate RSprepared by initially dissolving in 5 ml acetonitrile
and then making up to volume with the mobile phase.

Reference solution (b). A 0.2 mg per ml solution ofbudesonide
RS prepared by initially dissolving in 5 ml acetonitrile and
llien maKiiig-u:p· to·volume \vitli tlie mobilepli!l.se.

-Inject the test solution and reference solution(c).

Inject reference solution (c). The order of elution is formoterol
fumarate, budesonide epimer B and epimer A. The test is not Identification

..... ---- .... -v-alidlIfiless-·tne-cohlff[ffeHicieficTdererffiiIfed-fr(jm-tne--~-----.--.---.---.-.-.-.. ---------.--.---.~-- ...-.--..--.----.---.--..-...--
formoterol fumarate and both the epimerpeaks ofBudesonide A. Deten:nne by thin~layerchromat~graphy(2.4.17), coati?g
is not less than 1800 and 4000 theoretical plates respectively, the plate m the followmg manner. Mix 0.3 g of c~rbomerWIth

. ... 240 ml of water, allow to stand for 1 hour WIth moderate
the resolution between budesomde epliller peaks IS not less haki d' b h d al ddi' ·th
than 1.5 and the relative standard deviation for formoterol s .ng, a Just the pH to 7 y t e gra u a tI~~, WI

fu t d f aks fb d
'd . Ad' shaking, of 2 M sodium hydroxide and add 30 g of szlzca gel

mara e an sum 0 pe 0 u esom e epliller an epliller . .,
. . ... . . H. Spread a umform layer of the suspenslOn 0.75 mm thick,

B m replicate mJectIons IS not more than 2.0 per cent. h 1100 f h d II I U h Ieat at or lour an a ow to coo. se t e pate
. .._. _. imniediately.

Mobile phase. A 10 per cent w/v solution of potassium
dihydrogen phosphate.

Test solution. A 0.1 per cent w/v solution of the substance
under examination.

C23H4<;N60 13,3HzS04

Chromatographic system
Framycetin Sulphate is 2-deoxy-4-0-(2,6-diamino-2,6-

.a stainless .steel column 15 cm x 4.? .mm, packed with dideoxy-a-n-glucopyranosyl)-5-0-[3-0-(2,6-diamino-2,6-
octadecylsIlane bonded to porous silica (5 /lID), dideoxy-t3-L-idopyranosyl)-t3-n-ribofuranosyl]-n-strept-

- mobile phase: a mixture of65 volumes of a buffer solution amine (neomycin B) sulphate. The base is produced by the
~~~~~~~pI€pan:~d~by~dissolving~Orl-38~g~sodium~dihydpogen--growth~orselected~strains~of~S1reptomycesfradiae-or-·--···_·--~~

orthophosphate monohydrate and 0.122 g of decane Streptomyces decaris or by any other means.
sulphonic acid sodium salt in 100 ml of water and
adjusting the pH to 3.0 with orthophosphoric acid, and
35 volumes of acetonitrile,

- flow rate. 2 ml per minute,

- spectrophotometer set at 220 nm,

- inject 200 !Jl.

Labelling. The label states the quantities of active ingredients
per pre-metered unit.

Reference solution (a). A 0.1 per cent w/v solution of
framycetin sulphate RS.
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Reference solution (b). A solution containing 0.1 per cent
w/v each offramycetin sulphate RS, kanamycin sulphate RS
and streptomycin sulphate RS.

Apply to the plate 10 III of each solution. After development,
dry the plate in a current of warm air, spray with a mixture of
equal volumes of a 46 per cent w/v solution of sulphuric acid
and of a 0.2 per cent w/v solution of 1,3-naphthalenediol in
ethanol (95 per cent) and heat at 150° for about 10 minutes.
The principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with reference solution (a). The test is not valid unless the
chromatogram obtained with reference solution (b) shows
three clearly separated spots.

B. Dissolve 10 mg in 5 ml ofwater, add 0.1 ml ofpyridine and
2 ml of a 0.1 per cent w/v solution of ninhydrin and heat in a
water-bath at 65° to 70° for 10 minutes; an intense violet colour
is produced.

C. A 5 per cent w/v solution gives the reactions of sulphates
(2.3.1).

Tests

pH (2.4.24). 6.0 to 7.0, determined in a 1.0per cent w/v solution.

Specificoptical rotation (2.4.22). +52.0° to +55.5°, determined
at 20° in a 10.0 per cent w/v solution.

Neamine. Determine by thin-layer chromatography (2.4.17),
coating the plate with silica gel H.

Mobile phase. A mixture of30 volumes ofmethanol, 20 volumes
of strong ammonia solution and 10 volumes of
dichloromethane. .

Test solution. Dissolve 0.25 g of the substance under
examination in water and dilute to 10 ml with water.

Reference solution. Dissolve 0.5 mg of neamine RS in 2 ml of
water.

Apply to the plate as 5-mm bands 5 III of each solution. Dry
the bands and develop over a path of at least 8 cm. Dry the
plate at 105° for 10 minutes. Spray it with ninhydrin and
stannous chloride reagent and heat at 110° for 15 minutes.
Spray the plate again with the same reagent and heat at 110°
for 15 minutes. Any band corresponding to neamine in the
chromatogram obtained with the test solution is not more
intense than the band in the chromatogram obtained with the
reference solution (1 per cent).

Neomycin C. Determine by thin-layer chromatography (2.4.17),
coating the plate with silica gel of a suitable grade.

Mobile phase. A mixture of 80 volumes of a 20 per cent w/v
solution of sodium chloride and 20 volumes of methanol.

Test solution. Dissolve 40 mg of the substance under
examination in water and dilute to 5 ml with water.

FRAMYCETIN SULPHATE

Reference solution (a). Dissolve 40 mg offramycetin sulphate
RS in water and dilute to 5 ml with water.

Referellce soMion (b). Dissolve 30 mg offramycetin sulphate
RS in water and dilute to 25 ml with water. Dilute 5 ml of this
solution to 25 ml with water.

Reference solution (c). Dissolve 40 mg of neomycin sulphate
RS in water and dilute to 5 ml with water.

Apply to the plate as 5-mm bands 10 III of each solution. Dry
the bands and develop over a path of at least 12 cm. Dry the
plate at 100° to 105° for 10 minutes. In the chromatogram
obtained with the test solution, the principal band corresponds
to the principal band in the chromatogram obtained with
reference solution (a) and the band for neomycin C with Rf
value slightly less than that of the principal band is not more
intense than: the band in the chromatogram obtained with
reference solution (b) (3 per cent).

The test is not valid unless in the chromatogram obtained
with reference solution (c), a band appears with Rrvalue slightly
less than that of the principal band.

Sulphate. 27.0 to 31.0 per cent ofS04, calculated on the dried
basis, determined by the following method. Weigh accurately
about 0.25 g, dissolve in 100 ml of water, adjust the pH to 11
with strong ammonia solution and add 10.0 ml of0.1 M barium
chloride. Titrate with 0.1 M disodium edetate using 0.5 mg of
metalphthalein as indicator; add 50 ml of ethanol (95 per
cent) when the colour of the solution begins to change and
continue the titration until the violet-blue colour disappears.

1 ml of 0.1 M barium chloride is equivalent to 0.009606 g of

S04'

Alcohols. Not more than 2 per cent w/w, calculated as methanol,
CH40, determined by the following method. Dissolve 0.2 g in
5 ml of water and add 0.05 ml of0.05 M sulphuric acid. Distil
the mixture and collect about 2.5 ml of the distillate in a flask.
Add 25.0 ml of a 0.0167 M potassium dichromate in a mixture
of 30 volumes of water and 20 volumes of sulphuric acid.
Heat on a water-bath for 30 minutes, cool and add sufficient
water to produce 500.0 ml. Add 10 ml of potassium iodide
solution, allow to stand for 5 minutes and titrate with 0.1 M
sodium thiosulphate using starch solution, added towards
the end of the titration, as indicator, until the solution becomes
pale green. Repeat the operation without the substance under
examination. The difference between the titrations represents
the amount of potassium dichromate equivalent to the
alcohols present.

1 ml of 0.0167 M potassium dichromate is equivalent to
0.000534 g ofC~O.

Sulphated ash (2.3.18). Not more than 1.0 per cent.

Loss on drying (2.4.19). Not more than 8.0 per cent, determined
on 1.0 g by drying over phosphorus pentoxide at 60° at a
pressure not exceeding 0.7 kPa for 3 hours.
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C. Dissolve 5 g in water and dilute to 10 ml with the same
solvent. To 0.5 ml of this solution add 0.2 g of resorcinol and
9 ml of dilute hydrochloric acid and heat on a water-bath for
2 minutes; a red colour is produced.

Tests

Barium. To 10 ml of solution A add 1 ml of1 M sulphuric acid.
Examine exactly after 1hour; any opalescence in the solution

lSJIQtmQJ:'t: iIltt:nst: t1l@ t1ll:!t iIll:!.mlxtl:1J:t:_O! WmlofsQllJtionA
and 1 ml of water.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined on
l.Og.

Fructose intended for use in the manufacture ofparenteral
preparations without a further appropriate procedure for

~
H

OH

OH OH
OH

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with fructose RS or
with the reference spectrum of fructose.

B.Dissolve 0.1 gin 10 ml of water, add 3ml of potassium
cupri-tartrate solution; the solution remains blue and clear.
Heat to boiling, a copious red precipitate is formed.

D-Fructose

C6H 120 6 Mol. Wt. 180.2

Fructose is D-(-)-fructopyranose.

Category. Nutrient; fluid replenisher.

Description. A white, crystalline powder with a very sweet
taste.

Identification

Assay. Detenmne by the microbiological assay of antibiotics,
Method A (2.2.10), and express the results in I1g of neomycin
Bpermg.

Framycetin Sulphate intended for administration into
internal body cavities without a further appropriate
procedure for removal ofbacterial endotoxins complies with
the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 1.3 Endotoxin
Units per mg.

Framycetin Sulphate intended for administration into
internal body cavities without a further appropriate
sterilisation procedure complies with the following
additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from light and moisture at a
temperature not exceeding 300

• If the material is sterile, the
container should be tamper-evident and sealed so as to
exclude micro-organisms.

Labelling. The label states (1) the strength in terms of Ilg of
neomycin B per mg; (b) where applicable, that the material is
free from bacterial endotoxins; (c) where applicable, that the
material is sterile.

Appearance ofsolution. Dissolve 5.0 g in water and dilute to
10 ml with the same solvent. The solution is clear (2.4.1). Add
10 ml ofwater. The solution is colourless (2.4.1).

Acidity oralkalinity. Dissolve 6.0 g in 25 ml ofcarbon dioxide
free water and add 0.3 ml of phenolphthalein solution. The
solution is colourless. Not more than 0.15 ml of0.1 M sodium
hydroxide is required to change the colour of the solution to
pink.

. Spe~ific optical rOflltioll (2.4.22). -91,00 to -93.so, calculated
on the anhydrous basis and detenmned on a solution prepared
by dissolving 10.0 g in 80 ml of water, adding 0.2 ml of 5 M
ammonia, mixing well, allowing to stand for 30 minutes and
diluting to 100.0 ml with water.

5-Hydroxymethylfurfural and related compounds. To 5 ml of
solution A add 5 ml of water and measure the absorbance
(2.4.7) of the resulting solution at the maximum at about
284 urn; absorbance at about 284 urn, not more than 0.32).

Arsenic (2.3.10). Dissolve 10.0 g in 50 ml of water and add
10 ml of stannated hydrochloric acid. The resulting solution--.--.--.--.-.- ..~-- ..~.~~~.--.-. -.---..-.---.-.-- .------.-------.--.-. -complies with theliIIllHest roi arsenic (1 PPIll).

R~-vy llletals (2.3.13). AsolutiQn ()f4,Og iJlIQml ofYV(lter, fJ.!lJ
of dilute acetic acidand sufficient water to produce 25.0 ml
complies with the limit test for heavy metals, Method A
(5 ppm).

Chlorides (2.3.12). 20 ml ofa 10per cent w/v solution (solution
A) complies with the limittest for chlorides (125 ppm).

Sulphates (2.3.17). 7.5 ml of solution A diluted to 15 ml with
water complies with the limit test for sulphates (200 ppm).

- Foreignsugars~DissolVe 5:0 gmwater and dilute tolOml
with the same solvent. To 1 ml of the solution add 9 ml of
ethanol (95 per cent). Any opalescence in the solution is not
more intense than that in a mixture of 1ml of the initial solution
and 9 ml of water.
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the removal of bacterial endotoxins complies with the
following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.5 EndotoxinUnit
per ml of a 5 per cent w/v solution in Water for Injections.

Storage. Store protected from moisture.

Labelling. The label states whether or not the contents are
intended for use in the manufacture ofparenteral preparations.

Fructose Injection
Fructose Intravenous Infusion

Fructose Injection is a sterile solution ofFructose in Water for
Injections.

Fructose Injection contains not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of fructose,
C6H120 6• It contains no antimicrobial agent.

Usual strength. 10 per cent w/v.

Description. A clear, colourless solution.

Identification

A. The solution prepared as directed in the Assay is laevo
rotatory.

B. To 1 ml add 0.05 ml of potassium cupri-tartrate solution;
the solution remains blue and clear..Heat to boiling, a copious
red precipitate is formed.

Tests

pH (2.4.24). 3.0 to 6.0, determined in a solution diluted, if
necessary, with Water for Injections to contain not more than
5.0 per cent w/v ofFructose and to which 0.30 ml ofa saturated
solution of potassium chloride has been added for each
100 ml ofsolution.

S-Hydroxymethylfurfural and Related substances. Dilute a
volume containing 1.0 g of Fructose to 500.0 ml with water
and measure the absorbanc~ (2.4.7) of the resulting solution
at the maximum at about 284 om; absorbance at about 284 om,
not more than 0.50.

Heavy metals (2.3.13). A volume of the injection containing
4.0 g of fructose that has been evaporated to a volume of
about 10 ml, cooled and diluted to 25 ml with water complies
with the limit test fpr heavy metals, Method A (5 ppm).

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit
perml.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

FRUSEMIDE

Assay. To an accurately measured volume containing about
5.0 g of Fructose, add 0.2 ml of 5 M ammonia and sufficient
water to produce 100.0 ml. Mix well, allow to stand for
30 minutes and determine the optical rotation in a 2-dm tube
(2.4.22). The observed rotation in degrees multiplied by 0.5427
represents the weight, in g, offructose, C6H120 6, in the volume
taken for Assay.

Storage. Store in single dose containers at a temperature not
exceeding 30°.

Labelling. The label states (1) the strength as the percentage
w/v of fructose, C6H120 6; (2) that the injection should not be
used if it contains visible particles.

Frusemide
Furosemide

Cl2HllC1N20SS Mol. Wt. 330.7

Frusemide is 4-chloro-N-furfuryl-5-sulphamoylanthranilic acid.

Frusemide contains not less than 98.5 per cent and not more
than 101.0 per cent ofCI2HllC1N20SS, calculated on the dried
basis.

Category. Diuretic.

Dose. Orally, in oedema, 20 to 40 mg daily; in oliguvria, 250 mg
4 to 6 times daily; by intramuscular or slow intravenous
injection, 20 to 50 mg (rate not exceeding 4 mg per minute).

Description. Awhite or almost white, crystalline powder.

Identification

Test A may be omitted if tests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained withfrusemide RS
or with the reference spectrum of frusemide.

B. When examined in the range 220 om to 360 nm (2.4.7), a
0.0005 per cent w/v solution in 0.1 M sodium hydroxide shows
three absorption maxima at about 228 om, 271 om and 333 om.
The ratio of the absorbance at the maximum at about 271 omto
that at the maximum at about 228 om is 0.52 to 0.57.
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C. Dissolve about 5 mg in 10 ml of methanol. Transfer 1 ml of
this solution to a flask, add 10 ml of dilute hydrochloric acid
and boil under a reflux condenser on a water-bath for
15 minutes. Cool, add 15 ml of1 M sodium hydroxide and 5 ml
of a 0.1 per cent w/v solution ofsodium nitrite. Allow to stand
for 3 minutes, add 5 ml of a 0.5 per cent w/v solution of
ammonium sulphamate, mix and add 5 ml of a 0.1 per cent
w/v solution of N-(1-naphthyl)ethylenediamine
dihydrochloride; a red-violet colour is produced.

Tests

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Chlorides (2.3.12). Shake 1 g with 40 ml ofwater for 5 minutes
and filter. The filtrate complies with the limit test for chlorides
(250 ppm).

Sulphates (2.3.17). Shake 1.0 g with a mixture of 30 ml of
distilled water and 0.2 ml of5 M acetic acid for 5 minutes and
filter. 15 ml of the filtrate complies with the limit test for
sulphates (300 ppm).

Related substances. Determine by liquid chromatography
(2.4.14).

Note-Prepare the solutions immediately before use.

IP 2010

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.5 g, dissolve in 40 ml of
dimethylformamide and titrate with 0.1 M sodium hydroxide
using bromothymol blue solution as indicator. Carry out a
blank titration.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.03307 g of
ClzHllClNZOSS.

Storage. Store protected from light.

Frusemide Injection
• - .. .. ·0

FuroserrrideInjection

Frusemide Injection is a sterile solution ofFrusemide in Water
for Injections prepared with the aid of Sodium Hydroxide.

Frusemide Injection contains not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount offrusemide,
ClzHIlCINzOSS.

Usual strength. 10 mg per ml.

A-Whenexaminedinthe range 220 nmto360 om (2A7);the
fmal solution obtained in the Assay shows three absorption
maxima at about 228 nm, 271 om and 333 om.

Note-Prepare the solutions immediately before use.

Test solution. Dilute a volume of injection containing about
0.1 g ofFrusemide to 100 ml with the mobile phase.

Reference solution. Dilute 1.0 ml of the test solution to 100 ml
with the mobile phase.

Test solution. Dissolve 50 mg of the substance under Description. A clear, colourless or alrnostcolourless solution.
~-------exarnination-in-:50.0~mlofthe-mobilephase.--------------~~-------"--~---

. . . Identification
Reference solutIOn. DIlute 1.0 ml of the test solutlOn to
100.0ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octylsilane bonded to porous silica (5 fllIl), B. To a volume of the injection containing 5 mg of Frusemide
- mobile phase: a mixture of 70 volumes of solution add 10 ml of dilute hydrochloric acid and boil under a reflux

prepared by dissolving 0.2 g ofpotassium dihydrogen condenser on a water-bath for 15 minutes. Cool, add 15 ml of
phosphate and 0.25 g of cetrimide in 70 ml of water 1 M sodium hydroxide and 5 ml of a 0.1 per cent w/v solution
adjusted to pH 7.0 with ammonia and 30 volumes of of sodium nitrite. Allow to stand for 3 minutes, add 5 ml of a

~ --~-propanoli·~"·- --------- ~".------- ~··-05~percentw/vsolutionofammoniumsulphamate;cmix-~and

- flow rate. 1ml per minute, add 5 ml of a 0.1 per cent w/v solution of N- (I-naphthyl)
- spectrophotometer set at 238 nm, ethylenediamine dihydrochloride; a red-violet colour is

injection volume. 20 fll· produced.

Inject the reference solution. Adjust the sensitivity so that Tests
the height of the peak is not less than 20 per cent of the full
scale of the recorder. pH (2.4.24). 8.0t09.3.

InjecLthetest solution and the reference solution. Runthe__ Related _sub~anc~s. Determine by_liguid chromatogr.E,phY _
chromatogram three times the retention time of the principal (2.4.14).
peak. In the chromatogram obtained with the test solution,
the area any secondary peak is not more than 0.25 times the
area of the peak obtained with the reference solution (0.25 per
cent) and sum of areas of all the secondary peaks is not more
than 0.5 times the area ofthe peakin the chromatogram obtained
with the reference solution (0.5 per cent).
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Chromatographic system
- a stainless steel column 25 cm x 4.6 rom,packed with

octylsilane bonded to porous silica (5 /11l1) (such as
ChromSpher C8),
mobile phase: mixture of70 volumes ofsolution prepared
by dissolving 0.2 g ofpotassium dihydrogen phosphate
and 0.25 g of cetrimide in 70 ml ofwater adjusted to pH
7.0 with ammonia and 30 voh.imes ofpropanol,
flow rate. I ml per minute,
spectrophotometer set at 238 urn,
injection volume. 100 fll.

Inject the test solution and the reference solution. Run the
chromatogram three times the retention time of the principal
peak. In the chromatogram obtained with the test solution the
area of any secondary peak is not more than the area of the
principal peak obtained with the reference solution (1 per cent),
and sum of areas of all the secondary peaks is not more than
1.5 times the area of the peak in the chromatogram obtained
with the reference solution (1.5 per cent).

Bacterial endotoxins (2.2.3). Notmore than 3.5 Endotoxin Units
per mg offrusemide.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Dilute an accurately measured volume of the injection
containing about 20 mg of Frusemide with water to produce
100.0ml. Dilute 5.0 ml to 100.0ml with 0.1 M sodium hydroxide.
Measure the absorbance of the resulting solution at the
maximum at about 271 urn (2.4.7). Calculate the content of
C12HllClN20SS taking 580 as the specific absorbance at
271nm.

Storage. Store protected from light.

Frusemide Tablets
Furosemide Tablets

Frusemide Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of frusemide,
C12HllClN20SS.

Usual strengths. 20 mg; 40 mg.

Identification

A. When examined in the range 220 urn to 360 urn (2.4.7), the
fmal solution obtained in the Assay shows three absorption
maxima at about 228 urn, 271 urn and 333 urn.

B. Shake a quantity of the powdered tablets containing 80 mg
of Frusemide with 10 ml of ethanol (95 per cent), fllter and
evaporate the flltrate to dryness. Dissolve 25 mg of the residue
obtained in 2.5 ml of ethanol (95 per cent) and add 2 ml of

FRUSEMIDE TABLETS

4-dimethylaminobenzaldehyde solution; a green colour is
produced which changes to deep red.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml ofphosphate bufferpH 5.8,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and fllter. Measure
the absorbance of the flltered solution, suitably diluted with
the medium if necessary, at the maximum at about 277 urn
(2.4.7). Calculate the content OfC12HllClN20SS, in the medium
from the absorbance obtained by using a solution of known
concentration ofjurosemide RS.

D. Not less than 70 per cent of the stated amount of
C12HIIClN20SS.

Related substances. Determine by liquid chromatography
(2.4.14).

Note-Prepare the solutions immediately before use.

. Test solution. Disperse a quantity of powdered tablets
containing about 20 mg ofFrusemide in 50.0 ml of the mobile
phase.

Reference solution. Dilute 1.0 ml of the test solution to 100 ml
with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom, packed with

octylsilane bonded to porous silica (5 /11l1) (such as
ChromSpher C8),

- mobile phase: a mixture of 70 volumes of solution
prepared by dissolving 0.2 g ofpotassium dihydrogen
phosphate and 0.25 g of cetrimide in 70 ml of water
adjusted to pH 7.0 with ammonia and 30 volumes of
propanol,

- flow rate. 1 ml per minute,
spectrophotometer set at 238 urn,

- injection volume. 100 fll.
Inject the test solution and the reference solution. Run the
chromatogram three times the retention time of the principal
peak. In the chromatogram obtained with the test.solution the
area of any secondary peak is not more than the area of the
principal peak obtained with the reference solution (1 per cent),
and sum of areas of all the secondary peaks is not more than
1.5 times the area of the peak in the chromatogram obtained
with the reference solution (1.5 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.1 g of Frusemide
and shake with· 150 ml of 0.1 M sodium hydroxide for
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Furazolidone

CgH7N30 j Mol. Wt. 225.2

Furazolidone is 3-(5-nitrofurfurylideneamino)oxazolidin-2-one.

Mol. Wt.1l6.l

Fumaric Acid

Fumaric acid is (2E)-butanedioic acid.

Fumaric Acid contains not less than 99.5 per cent and not
more than 100.5 per cent of C4H40 4, calculated on the
anhydrous basis.

Category. Pharmaceutical aid.

Identification

10 minutes; Add sufficient 0.1 M sodium hydroxide to produce
250.0 ml and filter. Dilute 5.0 ml to 200.0 ml with 0.1 M sodium
hydroxide and measure the absorbance of the resulting
solution at the maximum at about 271 nm (2.4.7). Calculate the
content ofC12HllC1N20jS taking 580 as the specific absorbance
at 271 nm.

Storage. Store protected from light.

Tests

Heavy metals (2.3.13). Weigh about 2.0 g of the substance
under examination in a crucible and sufficient sulphuric acid
to wet the substance, carefully iguite at a low temperature
untill tbroughly charred. Add to the carbouized mass 2 ml of
nitric acid and 5 drops of sulphuric acid, heat cautiously
until white fumes no longer are evolved. 19uite, preferably in a
ffiiiffiefumace; at 5006 to 6006

, uiitiI ilie-carbori-is completely
burned off. Cool, add 4 ml of dilute hydrochloric acid, cover,
digest on a stream bath for 15 minutes, and slowely evaporate
on a stream bath to dryness. Moisten the residue with 1 drop
of hydrochloric acid, add 10 ml of hot water, and digest for
2 minutes. Add dilute ammonium hydroxide dropwise until
the solution is just alkaline to litmus paper, dilute with water
to 25 ml, and adjust at pH 3.0 with dilute acitic acid, filter.
Rinse the crucible and the filter with 10 ml of water, combine
the filtrate and rinsing in a 50 ml Nessler cylinder, dilute with
water to 40 ml, and mix.

To each of the cylinder containing the standard solution and
the test solution, add 2 ml of acetate buffer pH 3.5, then add
1.2 ml of thioacetamide reagent, dilute with water to 50 ml,
mix allow to stand for 2 minutes, and view downward over a

white surface: the colour of the solution obtained from the
test solution is not more intense than that of the solution
obtained from· the standard solution,. produced by treating
2 ml of lead standard solution (1 ppm) in a similar manner.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). Not more than 0.5 per cent, determined on 1 g.

Maleic acid. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 100 mg of the substance under
examination in 100.0 ml of the mobile phase.

Reference solution (a). A 0.1 per cent w/v solution of malic
acid RS in the mobile phase.

Reference solution (b). A 0.001 per cent w/v solution ofjitmaric
acid RS and 0.0005 per cent wIv solution of maleic acid RS in
the_mobilephase.__________ _ _

Chromatographic system
- a stainless steel column 20 cm x 4.6 mID, packed with

octylsilane bonded to porous silica (5 1Jlll),
- mobile phase. 0.005 M sulphuric acid,
- flow rate. 0.3 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume. 5 pl.

Dissolve about 10 mg of substance under examination in 25 ml Inject reference solution (b). The test is not valid unless the
ofwater, and add 1.0 ml of a solution prepared by mixing 20 ml resolution between the peaks corresponding to maleic acid

---------of20 per cent-w/v solutionofcoppersulphate-and-8~O-ml-ofJIDQi!I-maric acid is !lQt less than 2.5 and the relative standard
pyridine, a blue precipitate is formed in the solution within 1 deviation for replicate injections is not more than 2.0 per cent.

minute. Inject reference solution (a) and the test solution. TherelatiYJ~
retention time with reference to fumaric acid for maleic acid is
about 0.5.

Calculate the content of maleic acid, C4Ht04'

Assay. Weigh accurately about 1 g ofFumaricAcid and dissolve
in 50 ml of methanol, warm gently on a steam bath to effect
solution, cool. Titrate with 0.5 M sodium hydroxide, using
phenolphthalein solution as indicator . Carry out a blank
titration. -- - --- -- ----_

1 ml of 0.5 M sodium hydroxide is equivalent to 0.02902 g of
C4Ht04.

Storage. Store protected from moisture.
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Furazolidone contains not less than 97.0 per cent and not
more than 103.0 per cent of CSH7N30 S, calculated on the dried
basis.

Category. Antibacterial; antiprotozoal; antifungal.

Dose. 400 mg daily, in divided doses.

Description. A yellow, crystalline powder; odourless or almost
odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with furazolidone
RS or with the reference spectrum of furazolidone.

B. Dissolve 1 mg in 1 ml ofdimethylfonnamide and add 0.05 ml
of 1 M ethanolic potassium hydroxide; a deep blue colour is
produced.

Tests

pH (2.4.24). 4.5 to 7.0, determined in a solution prepared by
shaking 1.0 g for 15 minutes with 100 ml of carbon dioxide
free water and filtering.

Nitrofurfural diacetate. Determine by thin-layer
chromatography (2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 95 volumes of toluene and
5 volumes of dioxan.

Test solution. Dissolve 50 mg of the substance under
examination in 5 ml of dimethylfonnamide by heating on a
water-bath for a few minutes, allow to cool and dilute to 10 ml
with acetone.

Reference solution. A solution containing 0.01 per cent w/v of
nitrofuifural diacetate RS in a mixture of equal volumes of
dimethylfonnamide and acetone.

Apply to the plate 20 ~ of the test solution and 10 ~ of the
reference solution. After development, dry the plate in air and
heat it at 105° for 5 minutes. Spray with a solution prepared by
dissolving 0.75 g ofphenylhydrazine hydrochloride in 10 ml
of ethanol (95 per cent), diluting to 50 ml with water, adding
activated charcoal, filtering and then adding 25 ml of
hydrochloric acid and sufficient water to produce 200 ml.
Any spot corresponding to nitrofurfural diacetate in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with the
reference solution.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Carry out the following procedure protected from
light.

Weigh accurately about 80 mg, add 150 rn1 of dimethyl
formamide, swirl to dissolve and add sufficient water to

FURAZOLIDONE TABLETS

produce 500.0 ml. Dilute 5.0 ml to 100.0 ml with water and mix.
Measure the absorbance of the resulting solution at the
maximum at about 367 urn (2.4.7). Calculate the content of
CSH7N30 S taking 750 as the specific absorbance at 367 urn.

Storage. Store protected from light.

Furazolidone Oral Suspension
Furazolidone Oral Suspension is a suspension ofFurazolidone
in a suitable aqueous flavoured vehicle.

Furazolidone Oral Suspension contains not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount of
furazolidone, CSH7N30 S'

Usual strength. 25 mg per 5ml.

Identification

Add a quantity of the suspension containing 50 mg of
Furazolidone to 10ml ofa freshly prepared mixture of 9 volumes
of dimethylformamide and 1 volume of 1 M ethanolic
potassium hydroxide. The solution turns purple, immediately
changes to deep blue and' on standing for about 10 minutes,
again turns purple.

Tests

pH (2.4.24).6.0 to 8.5.

Other tests. Complies with the tests stated under Oral Liquids.

Assay. Carry out the following procedure protected from
light.

To an accurately measured volume of the suspension
containing about 50 mg ofFurazolidone add 5 ml ofwater and
mix. Transfer this mixture to a 250-ml volumetric flask with the
aid of dimethylfonnamide. Add about 150 ml of dimethyl
fonnamide, shake by mechanical means for 10 minutes, dilute
to volume with dimethylfonnamide and mix. Dilute 5.0 ml of
this solution to 100.0 ml with water and mix well. Measure the
absorbance of the resulting solution at the maximum at about
367 urn (2.4.7), using dimethylfonnamide solution (5 per cent
v/v) as the blank. Calculate the content of CSH7N30 S taking
750 as the specific absorbance at 367 urn.

Storage. Store protected from light at a temperature not
exceeding 30°.

Furazolidone Tablets
Furazolidone Tablets contain not less than 90,0 per cent and
not more than 110.0 per cent of the stated amount of
furazolidone, CSH7N30 S'
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Test solution. Dissolve 0.2 g of the substance under
examination in 100 ml of ethanol (95 per cent).

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained withfusidic acid RS
or with the reference spectrum of fusidic acid.

Reference solution. A 0.24 per cent w/v solution of
diethanolamine fusidate RS in ethanol (95 per cent).

than 101.0 per cent of C31H4S06, calculated on the anhydrous
basis.

Category. Antibacterial.

Dose. 500 mg to 1 g every 8 hours.

Description. A white, crystalline powder.

Identification

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mo~ilephase. A nrlxture of 80 volullles of chloroform, 10
volumes of glacial acetic acid, 10 volumes of cyclofiexane
and 2.5 volumes of methanol.

Tests

Usual streugths. 100 mg; 200 mg.

Identification

To a quantity of the powdered tablets containing 50 mg of
Furazolidone add 10 ml of a freshly prepared mixture of
9 volumes of dimethylformamide and 1 volume of 1 M
ethanolic potassium hydroxide. The solution turns purple,
immediately changes to deep blue and on standing for 10
minutes, again turns purple.

Other tests. Comply with the tests stated under Tablets.

Assay. Carry out the following procedure protected from
light.

Weigh and powder 20 tablets. Weignaccuratelya quantity of
the powder containing about 80 mg of Furazolidone into a
200-ml volumetric flask, add 100 ml of dimethylformamide,
warm to about 50° and shake well. Cool, dilute to volume with
dimethylformamide, mix and centrifuge a small quantity of the
mixture. Dilute 5.0 ml of the clear, supernatant liquid to
250.0 ml with water and mix. Measure the absorbance of the
resulting solution at the maximum at about367 nm (2.4.7),
using dimethylformamide diluted 50 times with water as the Apply to the plate 5 ~ of each solution. After development,
blank. Calculate the content of CSH7N30 S taking 750 as the dry the plate at 105° for 10 minutes and examine in ultraviolet
specific absorbance at 367 nm. light at 365 nm. The principal spot in the chromatogram

~-~------- -------------obtained>Vith-the-test-solution-corresponds-to-thaHn-the---
~~~~:~g~~~eprotected from light at a temperature not chromatogram obtained with the reference solution.

Tests

Fusidic Acid Related substances. Determine by liquid chromatography
(2.4.17).

H

HO~

C31H4S06,YzH20 Mol. Wt. 525.7

Fusidic Acid is ent-16a-acetoxy-3~,11~-dihydroxy
4~,8~,14~-trimethyl-18-nor-5~,10a-cholesta(17Z)-17(20),24

dien-21-oic acid hemihydrate, an antimicrobial substance
produced by the growth of certain strains of Fusidium
coccineum or by any other means.

Fusidic Acid contains not less than 97.5 per cent and not more

Test solution. Dissolve 0.5 g of the substance under
examination in 100 ml of the mobile phase.

Reference solution (a). Dissolve 5 mg of 3-ketofusidic acid
-~RSin5-ml-ofthemobilephase.ToLmlofthis.solutionaddO.2

ml of the test solution and dilute to 20 ml with the mobile
phase.

Reference solution (b). Dilute 20 ~ of the test solution to 100
ml with the mobile phase.

Chromatographic system
a stainless steel column 12.5 cm x 4 mID, packed with
octadecylsilane bonded to porous silica (5 /llIl),

- mobile phase: a mixture of 50 volumes of acetonitrile,
20 volumes of water, 20 volumes of a 1 per cent w/v
solution of phosphoric acid and 10 volumes of
methanol,

- flow rate. 2 ml per minute,
spectrophotometer set at 235 nm,
injection volume. 20 ~.
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Continue the chromatography for at least 3.5 times the retention
time of the principal peak. In the chromatogram obtained with
the test solution the sum of the areas· of any secondary peaks
is not greater than 4 times the area of the peak corresponding
to fusidic acid in the chromatogram obtained with reference
solution (a). Ignore any peak with an area less than that of the
principal peak in the chromatogram obtained with reference
solution (b). The test is not valid unless the resolution factor
between the peaks corresponding to 3-ketofusidic acid and
fusidic acid in the chromatogram obtained with reference
solution (a) is not less than 2.5 and unless the principal peak

FUSIDIC ACID

in the chromatogram obtained with reference solution (b) has
a signal-to-noise ratio of not less than 3.

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43).1.4 to 2.0 per cent, determined on 0.5 g.

Assay. Weigh accurately about 0.5 g and dissolve in 10 ml of
ethanol (95 per cent). Titrate with 0.1 M sodium hydroxide
using phenolphthalein solution as indicator.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.05167 g of
C31H4S06.

Storage. Store protected from light.
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Gallamine Triethiodide

Mol. Wt. 891.5

Gallamine Triethiodide is 2,2',2"-(benzene-1 ,2,3
triyltrioxy)tris(tetraethylammonium) triiodide.

Gallamine Triethiodide contains not less than 98.0 per cent
and not more than 101.0 per cent of C30H6oI3N303, calculated
on the dried basis.

Category. Skeletal muscle relaxant.

Dose. By intravenous injection, 80 to 120 mg followed by 20 to
40 mg as required.

Description. A white or almost white powder; odourless or
almost odourless; hygroscopic.

Identification

TestA may be omitted iftests B, Cand D are carried out. Tests
Band C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with gallamine
triethiodide RS.

B. When examined in the range 220 nm to 360 nm (2.4.7), a
0.001 per cent w/v solution in 0.01 M hydrochloric acid shows
an absorption maximum at about 225 nm; absorbance at about
225 nm, 0.50 to 0.55.

e. To 5 m1 of a I per cent w/v solution add I m1 ofpotassium
mercuri-iodide solution; a yellow precipitate is produced.

D. Acidify 2 ml ofa 0.5 per cent w/v solution with 0.2 ml of2M
nitric acid; the resulting solution gives reaction A of iodides
(2.3.1).

Tests

Appearance of solution. A 2.0 per cent w/v solution is clear
(2.4.1), and, when examined immediately after preparation, not
more intensely coloured than reference solution YS7 (2.4.1).

Acidity or alkalinity. To 50 m1 of water add 0.2 m1 of methyl
red solution and adjust the pH to 6 by adding either 0.01 M
sulphuric acid or 0.02 M sodium hydroxide until the colour is
orange-yellow. Add I g of the substance under examination
and shake to dissolve. Not more than 0.2 m1 of 0.01 M
sulphuric acid or 0.02 M sodium hydroxide is required to
restore the orange-yellow colour.

GALLAMINE TRIETHIODIDE

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 30 mg of the substance under
examination in 50 m1 of the mobile phase.

Reference solution. Dilute 1.0 m1 of the test solution to
100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 /lffi),
- mobile phase: dissolve 1.4 g of sodium perchlorate in

85 ml ofphosphate bufferpH3.0 and 15 ml ofmethanol,
- flow rate. I ml per minute,
- spectrophotometer set at 205 nm,
- injection volume. 20 Ill.

The relative retention time with reference to gallamine for
2,2' ,2"-[benzene-I ,2,3-triyltris(oxy)]tris(N;N-diethylamine)
(gallamine impurity A) is about 0.45, for 2,2'-[2-[2
(triethylammonio)ethyl]-I ,3-phenylenebis(oxy)]bis(N,N,N"
triethylethanarninium)triiodide (gallamine impurity B) is about
0.5, for 2,2' -[2-[2-(diethylmethylammonio)ethoxy]-1,3
phenylenebis(oxy)]bis(N,N,N-triethylethanaminium)triiodide
(gallamine impurity C) is about 0.65, for 2,2' -[3-[2
(diethylmethylammonio)ethoxy]-1,2
phenylenebis(oxy)bis(N,N,N-triethylethanaminium)triiodide
(gallamine impurity D) is about 0.75, for 2,2'-[3-[2
(diethylamino)ethoxy-I ,2-phenylenebis(oxy)bis(N,N,N
triethylethanarninium)diiodide (gallamine impurity E) is about
0.85, for 2,2' ,2"-[4-[2-(triethylammonio)ethyl]benzene
1,2,3triyltris(oxy)tris(N,N,N-triethylethanarninium)tetraidide
(gallamine impurity F) is about 0.9.

Inject the test solution and the reference solution. Run the
chromatogram 1.5 times the peak due to triethylgallamine as
perchlorate. In the chromatogram obtained with the test
solution the area ofsecondary peak corresponding to gallamine
impurity A, B, C, D, E and F is not more than the area of the
principal peak in the chromatogram obtained with the reference
solution (1.0 per cent). The sum of areas of all the secondary
peaks is not more than twice the area of the principal peak in
the chromatogram obtained with the reference solution (2.0
per cent). Ignore the peak due to iodide (non-retained peak).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.27 g and dissolve in a mixture
of 40 ml of acetone and 15 ml of mercuric acetate solution.
Titrate with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

I m1 of 0.1 M perchloric acid is equivalent to 0.02972 g of

C3oHwI3N303'

Storage. Store protected from light.
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Gallamine Injection
Gallamine Triethiodide Injection

Gallamine Injection is a sterile solution of Gallamine
Triethiodide in Water for Injections.

Gallamine Injection contains not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount ofgallamine
triethiodide, C3oH6oI3N303'

Usual strength. 40 mg perml.

Description. A clear, colourless or almost colourless solution.

Identification

A. When examined in the range 220 urn to 360 urn (2.4.7), the
final solution obtained in the Assay shows an absorption
maxlmiiJii-oliI)i'aIaboiii-22-5nm~- --- .... ----- .. - -_.- --- ...--.-----

cent) and the sum of areas of all the secondary peaks is not
more than twice the area of the principal peak in the
chromatogram obtained with the reference solution (2.0 per
cent). Ignore the peak due to iodide (non-retained peak).

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Dilute an accurately measuredvolume containing about
40 mg of Gallamine Triethiodide with sufficient 0.01 M
hydrochloric acid to produce 200.0 ml. Dilute 5.0 ml of this
solution to 100.0ml with 0.01 M hydrochloric acid and measure
the absorbance of the resulting solution at the maximum at
about 225 urn (2.4.7). Calculate the content of C30H6oI3N303
taking 525 as the specific absorbance at 225 urn.

Storage. Store protected from light.

Mol.Wt. 402.4

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 30mg of the substance under
examination in 100 ml of the mobile phase.

Tests

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with gatifloxacin
RS.

Category. Antibacterial.

Description. A white to light yellow crystalline powder.

Identification

Gatifloxacin

Gatifloxacin is (RS)-1-cyclopropyl-6-fluoro-1,4-dihydro-8
methoxy-7-(3-methylpiperazin-l-yl)-4-oxo-3
quinolinecarboxylic acid sesquihydrate

Gatifloxacin contains not less than 98.0 per cent and not more
than 102.0 per centofC19HzzFN304,calculatedon the anhydrous

B. To 1 ml add 1 ml of iodinated potassium iodide solution; a
brown precipitate is produced.

C. To 1 ml add 1 ml of potassium mercuri-iodide solution; a
yellow precipitate is produced.

CH3
Tests --l . \l

HN- iH3CO I
pH (2.4.24). 5.5 to 7.5. ~Nt<tN

Related substances. Determine by liquid chromatography I I ,1 1/
2

H
2
0

··-··--(~;4;14).· ...---~-----"--~.--------- -~--- "'---F--~ -- ~ ~ COOH-----~-----~'-"

Test solution. Dilute a volume ofinjection containing 60 mg of 0
Gallamine Triethiodide in 100ml of the mobile phase.

Reference solution. Dilute 1.0 ml of the test solution to
100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

silica whose surface is chemically modified with a mixture
of chemically- bonded octylsilane and octadecylsilane
~()ups(?J:lIIl) (Hich.r0lll~B is sUlt.at>1(~),

- column temperature. 40°,
- mobile phase: dissolve 14 g of sodium perchlorate in

850 ml of a solution prepared by diluting 0.7 ml of
orthophosphoric acid to 900 ml with water, adjust the
pH to 3.0 with 10 M sodium hydroxide and dilute to
1000 ml with water, and add 130 ml ofmethanol,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 205 urn,

injection volume. 20 1Jl.
Inject the test solution and the reference solution. Run the
chromatogram 1.5 times the retention time of the principal
peak obtained with the test solution. In the chromatogram
obtained with the test solution the area of any secondary
peak is not more than the area of the principle peak in the
chromatogram obtained with the reference solution (1.0 per
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Reference solution (a). A 0.03 per cent w/v solution of
gatifloxacin RS in the mobile phase.

Reference solution (b). Dilute I ml ofreference solution (a) to
100 ml with mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5/llIl),
- column temperature. 50°,
- mobile phase: a mixture of85 volumes ofbuffer solution

prepared by dissolving 4.1 g of sodium acetate
anhydrous in 1000 ml with wate1; add 4 ml triehylamine.
Adjust the pH to 4.0 with acetic acid and 15 volumes of
acetonitrile,

- flow rate. 1ml per minute,
- spectrophotometer set at 295 nm,
- injection volume. 20 ~.

Inject reference solution (a). The test is not valid unless the
column effciency is not less than 4000 theoretical plates and
the tailing factor is not more than 2.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more thgn 0.5 times the area of the peak
in the chromatogram obtained with reference solution (b) (0.5
per cent) and the sum of areas of all the secondary peaks is
not more than the area of the peak in the chromatogram
obtained with the reference solution (b) (1.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43).4.0 to 8.0 per cent, determined on 0.1 g.

Assay. Weigh accurately about 0.3 g, dissolve in 20 ml of
N,N'-dimethylformamide, add 50 ml ofmethanol. Titrate with
0.1 M hydrochloric acid. Determine the end-point
potentiometrically (2.4.25). Carry out a blank titration.

I ml 0.1 M hydrochloric acid is equivalent of 0.03754 g of
C19H22FN304.

Storage. Store protected from light.

Gatifloxacin Infusion
Gatifloxacin Infusion contains Gatifloxacin.

Gatifloxacin Infusion contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
gatifloxacin C19H22FN304'

Usual strength. 0.2 per cent w/v.

GATIFLOXACIN INFUSION

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 3.5 to 5.5.

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE - Protect the solutions from light.

Test solution. Dilute the Infusion to obtain 0.1 per cent w/v
solution in mobile phase.

Reference solution (a). A 0.1 per cent w/v solution of
gatifloxacin RS in the mobile phase.

Reference solution (b). Dilute 1ml ofreference solution (a) to
100 ml with mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 /llIl),
- mobile phase: a mixture of 80 volumes of 1.6 per cent

v/v solution of orthophosphoric acid, adjusted to pH
3.0 with triethylamine and 20 volumes of acetonitrile,

- flow rate. 1ml per minute,
- spectrophotometer set at 240 nm,
- injection volume. 20 fll.

Inject reference solution (a). The test is not valid unless the
column efficiency is not less than 2500 theoretical plates and
the tailing factoris not more than 3.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of the peak in the
chromatogram obtained with reference solution (b) (1.0 per
cent) and the sum of areas of all the secondary peaks is not
more than twice the area of the peak in the chromatogram
obtained with the reference solution (b) (2.0 per cent).

Other tests. Comply with the tests stated under Parenteral
Preparations (Infusion).

Assay. Determine by liquid chromatography (2.4.14).

NOTE - Protect the solutions from light.

Test solution. Dilute the Infusion to obtain 0.1 per cent w/v
solution in mobile phase.

Reference solution. A 0.1 per cent w/v solution ofgatifloxacin
RS in the mobile phase.

Use the chromatographic system described in the test for
Related substances.
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Inject the reference solution. The test is not valid unless the
column efficiency determined from the principal peak is not
less than 2500 theoretical plates, the tailing factor is not more
than 3.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of C19H22FN304 in the infusion.

Storage. Store protected from light and moisture.

Gatifloxacin Tablets
Gatifloxacin Tablets contain not less than 90.0 per cent and
not~more·than--l10,O-per.cent-of the-stated· amount of
gatifloxacin, C19H22FN304'

Usual strengths. 200 mg; 400 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chroIIlatogtaIll obta.ihed with the reference solution.

Tests

-~----DiSs{)luti{)n(2:5:2).

A.pparatus No.1,
Medium. 900 ml ofacetate bufferpH4.0,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and fJlter.

Determine by liquid chromatography (2.4.14).

Test solution. Dilute the filtrate, if necessary, with the
dissolution medium.

____ __ -Reference_solution.AD.Ol_peccent wLnolution_ofgatiflQxacin
RS in dissolution medium.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm packed with
octadecylsilane bonded to porous silica (5 /lIIl),
mobile phase: a mixture of 80 volumes of 0.16 v/v
solution of phosphoric acid adjusted to pH 3.0 with
triethylamine and 20 volumes of acetonitrile,

- flow rate. 1ml per minute,
spectrophotometer set at 240 nm,

- injection volume. 50 fll.
D. Not less than 70 per cent of the stated amount of
C19H22FN304.

Related substances. Determine by liquid chromatography
(2.4.14).

IP 2010

NOTE - Protect the solutions from light.

Test solution. Disperse a quantity of powdered tablets
containing 100 mg of Gatifloxacin in 100.0 ml of the mobile
phase.

Reference solution (a). A 0.1 per cent w/v solution of
gatifloxacin RS in the mobile phase.

Reference solution (b). Dilute 1 ml ofreference solution (a) to
100ml with mobile phase.

Chromatographic system as described under Assa)'.

Inject reference solution (b). The test is not valid unless the
column effciency is not less than 2000 theoretical plates and
the tailing factor is not more than 2.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of the peak in the
chromatogram obta.ihed with reference solution (b) (1.0 per
cent) and the sum of areas of all the secondary peaks is not
more than 3 times the area of the peak in the chromatogram
obta.ihed with the reference solution (b) (3.0 per cent).

Other tests. Comply with the Jests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh~dpowder 20 tablets. Weigh accuratel~_._
a quantity of the powder containing 100 mg of Gatifloxacin,
dissolve in 50 ml of 0.1 per cent phosphoric acid solution
anlfdilutefo 100 i:ril with same solventana fJlter. Dilute Srillof
the solution to 100.0 ml with mobile phase.

Reference solution. A 0.005 per cent of gatifloxacin RS in
mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with

octadecylsilane bonded to porous silica (5 /lIIl),
-- -- ..·.-mobile-phase:amixture.of80volumesofO.16per.cent

v/v solution of phosphoric acid adjusted to pH 3.0
with triethylamine and 20 volumes of acetonitrile,

- flow rate. 1ml per minute,
- spectrophotometer set at 240 nm,
- injection volume. 50 fll.

Inject the reference solution. The test is not valid unless the
tailing factoris not more than 3.0. The column efficiency is not
less than 2500 theoretical plates. The relative standard
deviation for replicate injections is not more than 2.0 per
cent.

Inject the test solution and the reference solution.

CalcUlate the content of C19H22FN304 in the tablets.

Storage. Store protected from light.
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Gefitinib

CnH2403N~CI Mol. Wt. 446.9

Gefitinib is N-(3-chloro-4-fluorophenyl)-7-methoxy-6-[3-(4
morpholinyl)propoxy]-4-quinazolinoamine.

Gefitinib contains not less than 98.0 per cent and not more
than 102.0 per cent C22H2403N4FCI, calculated on the dried
basis.

~ategory.~ticanceL

Description. A white or off white crystalline powder.

CAUTION - Gefitinib is cytotoxic; extra care required to
prevent inhaling particles and exposing the skin to it.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with gefitinib RS or
with the reference spectrum of gefitinib.

Tests

Melting range (2.4.21). 193° to 197°.

Related snbstances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 100 mg of the substance under
examination in 100 ml ofmethanol.

Reference solution (a). Dilute 1.0 ml of the test solution to
100.0 ml with methanol.

Reference solution (b). A 0.1 per cent w/v solution of gefitinib
RS in the methanol.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5/l11l),
- mobile phase: a mixture of40 volumes of 1per cent w/v

solution of ammonium acetate and 60 volumes of
acetonitrile,

- flow rate. 1ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 Ill.

GEFITINIB TABLETS

Inject reference solution (a). The test is not valid unless the
theoretical plates are not less than 2000 and the tailing factor
is not more than 2.0.

Inject reference solution (a) and the test solution. In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 0.5 times the area of the
principal peak obtained in the chromatogram obtained with
reference solution (a) (0.5 per cent) and the sum of the areas of
all the secondary peaks is not more than 1.5 times the area of
the principal peak in the chromatogram obtained with reference
solution(a) (1.5 per cent).

Heavy metals (2.3.13). 1 g complies with limit test for heavy
metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 1.0per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14) as
described under Related substances.

Inject reference solution (b). The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject reference solution (b) and the test solution.

Calculate the content ofC22H2403N~Cl.

Storage. Store protected from light and moisture, at a
temperature not exceeding 25°.

Gefitinib Tablets
Gefitinib Tablets contains not less than 90.0 per cent and not
more than 110.0 per cent of stated amount of gefitinib,
CnH2403N~Cl.

Usnal strength. 250 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Dissolntion (2.5.2).

Apparatus No.1,
Medium. 900 ml of acetate bufferpH4.0,
Speed and time. 75 rpm and 60 minutes.

Withdraw a suitable volume of the medium and fllter. Dilute a
suitable volume of the filtrate with the same solvent, if
necessary and measure the absorbance (2.4.7) of the resulting
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Tests

temperature until required for use (solution A). To 2mlof
solution A add 0.05 ml of copper sulphate solution, mix and
add 0.5 ml of2 M sodium hydroxide; a violet colour is produced.

B. Add 10 ml of water to 0.5 g in a test-tube, allow to stand for
10 minutes, heat at 60° for 15 minutes, allow to stand upright
at 0° for 6 hours and invert the test-tube; the contents do not
immediately flow out.

A. Dissolve 1 g in sufficient carbon dioxide-free water at
about 55° to produce 100 ml and maintain the solution at this

Identification

Gelatin is a purified protein obtained by partial hydrolysis of
animal collagen. Gelatin used in the manufacture of capsule
shells or as a pharmaceutical aid in the manufacture of tablets
may contain suitable antimicrobial agents.

Category. Pharmaceutical aid (encapsulating agent;
suspending agent; tablet binding and coating agent).

Description. Light amber to faintly yellow, translucent flakes,
sheets, shreds, powder or granules; odour, slight. Stable in air
but is subject to microbial decomposition when moist or in
solution.

Gelatin

solution at the maximum at about 254 om. Calculate the content
ofC22H2403N,?C1 in the medium from the absorbance obtained
from a solution of known concentration of gejitinib RS in the
same medium.

D. Not less than 75 per cent of the stated amount of
C22H2403N,?Cl.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately Appearance of solution. Solution A is not more opalescent
a quantity of the powder containing about 100 mg of Gefitinib, than opalescence standard OS4 (2.4.1), and not more intensely
disperse in 100 ml of the methanol, filter. Dilute 5.0 ml of the coloured than reference solution YS4 (2.4.1).
filtrate to 50.0 ml with the mobile phase.

pH (2.4.24).3.8 to 7.6, determined in solutionA.
Reference solution. A 0.1 per cent w/v solution of gejitinib
RSin methanol. Dilute 5 mlof this solution to 50.0 ml with the Arsenic (2.3.10). I2_2.&g.~~~.!g.J11.l OfJ;ll~~~!.!lI1~_~~~t<:>
mobile phase. stand for 1 hour. Warm to dissolve and add 10 Iiil of

hydrochloric acid and a slight excess of bromine solution.
Chromatographic system Add 2 ml of stannated hydrochloric acid, heat under a reflux

a stainless steel column 25 cm x 4.6 mm packed with condenser for 1 hour, cool and add 10 ml of water and 10 ml of
octadecylsilane bonded to porous silica (5 1llTl), hydrochloric acid. The resulting solution complies with the

- mobile phase: a mixture of 40 volumes of 1.0 per cent limit test for arsenic (2 ppm).
w/v solution of ammonium acetate and 60 volumes of
acetonitrile, Heavy metals (2.3.13). To the residue obtained in the test for

- flow rate. 1 ml per minute, Ash add 2 ml of hydrochloric acid and 0.5 ml of nitric acid,
- spectrophotometer set at 254 nm, and evaporate to dryness. To the residue add 1 ml of 1 M
_ injection volume. 20 J1l. hydrochloric acid and 15 ml of water and warm for a few

..--------- ----.....-- ---------------.----- ....----- .. ----.-..- ..- -.--- .minutes:Filter;wash withwater and dilute the filtrate to ·lOOmi
Inject the reference solution. The test is not valid unless the with water. Dilute 8 ml ofthis solution to 25 ml with water. The
relative standard deviation for replicate injections is not more

resulting solution complies with the limiUest forheavy:metals,
than 2.0 per cent. Method A (50 ppm).

Inject the reference solution and the test solution.
Sulphur dioxide. Not more than 200 ppm, determined by the

Calculate the content of C22H2403N4FCl in the tablets. following method. Add 150 ml of water to a 500-ml three-

Storage. Store protected from light and moisture. necked, round-bottomed flask fitted with a water-cooled reflux
condenser 200 mm long the upper end of which is connected
to an absorption tube. The flask is fitted with a 100-ml dropping
funnel and a gas inlet tube that reaches nearly to the bottom
.ofthe_flask._P.as.s.astLeam.Qf'<;:l1f.l>QJlQ!QKidl,':lt:lll'Qllgll.tlle:Qllsf ..
at a rate of 100 ml per minute for 15 minutes. Connect an
absorption tube containing 10 ml of hydrogen peroxide
solution (10 vol) previously neutralised to a 0.1 per cent w/v
solution of bromophenol blue in ethanol (20 per cent) and
without interrupting the flow of carbon dioxide, introduce
through the funnel 25 g of the substance under examination
and 80 ml of2 M hydrochloric acid. Boil for 1 hour, disconnect
the absorption tube and stop the flow of carbon dioxide. Wash
the contents of the absorption tube into a 250-ml conical flask,
heat on a water-bath for 15 minutes and allow to cool. Titrate
with 0.1 M sodium hydroxide using a 0.1 per cent w/v solution
of bromophenol blue in ethanol (20 per cent) as indicator,
until the colour changes from yellow to violet-blue.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.003203 g of
sulphur dioxide.
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Microbial contamination (2.2.9). Total microbial count, not
more than 1000 per g; 1 g is free from Escherichia coli; 109 is
free from Salmonellae.

Ash. Not more than 3.25 per cent, determined by the following
method. Weigh accurately 5.0 g, add about 1g ofliquid paraffin
(to avoid loss due to swelling) and incinerate at a temperature
not exceeding 500° until free from carbon. Cool and weigh.

Loss on drying (2.4.19). Not more than 16.0 per cent,
determined by the following method. Weigh accurately about
1.0 g in a stainless steel dish weighing about 25 g and with a
diameter of70 mm and a height of 15 mm, fitted with a cover.
Add 10 ml of water and allow to soak. Heat on a water-bath to
form a homogeneous solution and continue heating until most
of the water has evaporated. Dry for 2 hours at 105° and for

. further periods of 30 minutes until two successive weighings
do not differ by more than 1 mg (Do not powder sheet gelatin
while preparing for this test).

Gelatin intended for use in the preparation ofpessaries and
suppositories complies with the following additional
requirement.

Jelly strength (2.4.18). Between 150 and 250 g. (The exact
jelly strength may be negotiated between the manufacturer
and user on the basis of end use of the gelatin).

Storage. Store protected from moisture.

Labelling. The label states, where applicable, that the material
is suitable for the preparation of pessaries and suppositories
and, if so, the jelly strength.

Hard Gelatin Capsule Shells
Hard Gelatin Capsule Shells are soluble containers for
incorporation of drugs, usually in the form ofpowders, pellets
or granules, and are commonly intended for oral
administration. The shells are acted upon by digestive fluids
and the filled contents are released. They are composed of
gelatin, water and additives such as plasticizers, humectants,
surfactants, dispersing agents, flavouring agents, antimicrobial
agents, sweetening agents, opacifying agents and one or more
colouring agents permitted under the Drugs and Cosmetics
Rules, 1945. Ingredients other than colouring agents and
opacifying agents comply with the standards of this
Pharmacopoeia.

Category. Pharmaceutical aid.

Description. Hard Gelatin Capsule Shells (shells or cases)
consist of two cylindrical, telescoping pieces (cap and body),
one end of which is rounded and closed and the other, open.
Shapes other than cylindrical can also be formed as per
requirements; The two pieces are uncoloured or coloured; if

HARD GELATIN CAPSULE SHELLS

coloured, of identical or different colours; transparent or
opaque, partially or completely and printed or unprinted or
bear other surface markings. The cap overlaps the body and
maintains a tight friction closure. The closure may be
strengthened by suitable means.

The shells are ofvarious sizes, usually designated by different
numbers, 5 being the smallest and 000 the biggest. Shells of
sizes 0 to 4 are commonly used. Shells of special shapes,
sizes, lengths and designations are also available. The shells
are smooth and uniform in size, shape and colour. Guidelines
on dimensions with respect to different sizes of commonly
used·capsules are given in chapter 5.8.

Identification

Boil one capsule shell with 20 ml of water, allow to cool and
centrifuge. To 5 ml of the supernatant liquid add 1ml ofpicric
acid solution and to another 5 ml add 1 ml of tannic aCid
solution; a precipitate is produced in each case.

Tests

Odour. Keep 100 capsule shells in a well-closed bottle for 24
hours at a temperature between 30° and 40°; the shells do not
develop any foreign odour.

NOTE - In order to ensure that the quality ofthe shells is not
affected by temperature and humidity, the capsule shells
should be conditioned at a temperature of 25° ± 2° and a
relative humidity of50 ± 5 per centfor not less than 12 hours
before conducting the test for Average weight.

Average weight. Weigh 100 capsule shells and determine the
average weight of a capsule. The average weight is within
± 10 per cent of the target weight shown in Table 1. (As sizes
oto 4 are commonly used, detailed requirements are included
for these sizes only. Requirements for other sizes may be
decided upon mutually between the manufacturer of the Hard
Gelatin Capsule Shells and the user).

Table 1 - Target weight ofcapsules

Size Target weight (mg)

o 96
1 76
2 63
3 50
4 40

Disintegration (2.5.1). 15 minutes, using discs.

Microbial contamination (2.2.9). Total microbial count, not
more than 1000 per g. 1 g is free from Escherichia coli and
Salmonellae.

Loss on drying (2.4.19).12.5 to 16.0 per cent, determined on
1.0 g by drying in an oven at 105° for 4 hours or to constant
weight.
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Mobile phase B
(per cent v/v)

19

19

53

53

19

19

a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 1Jlll) (such as
Cosmosil CI8),

- column temperature. 45°,
mobile phase: A. a solution containing 2.0 g of
ammonium acetate and 3.5 g of sodium perchlorate in
650 ml of water, adjusted to pH 2.2 with
orthophosphoric acid,

R acetonitrile,
a linear gradient progranune using the conditions given
below,
flow rate. 1.2 rnl per minute,
spectrophotometer set at 270 urn,
injection volume. 20 fll.
- Time Mobile phase A
(in min.) (per cent v/v)

o 81

25 81

35 47

40 47

45 81

50 81

Chromatographic system

H2N~
HaCO-N· Y
-.... .. .. ... NN· N-

Y"II"~
F~COOH

o

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. 80 volumes of water and 20 volumes of
acetonitrile.

Gemifloxacin Mesylate

Tests

Identification

Test solution. Dissolve 50 mg of the substance under
examination in 100.0 rnl of solvent mixture.

Reference solution. Dilute 5.0 rnl of the test solution to 100.0
rnl with the solvent mixture. Furtherdilute 5.0 rnl ofthis solution
to 25.0 m1 with the solvent mixture.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare-the-spectrliiii-with-tliiiTo6tamedwith-gemiflo:iiiciii ··-

mesylate RS or with the reference spectrum of gemifloxacin
mesylate.

Storage. Store protected from moisture at a temperature not
exceeding 30°.

Lahelling. The label states (1) the size of the capsule shells;
(2) that only permitted colours, if any, have been used; (3) the
storage conditions.

C19Hz<tFNsS07 Mol. Wt. 485.5

Gemifloxacin Mesylate is 7-[3-(aminomethyl)-4
(methoxyimino)-l-pyrrolidinyl]-l-cyclopropy1-6-fluoro-1,4-
dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid Inject the reference solution. The test is not valid unless the

·----methanesulphonate-.---.. ·------~relative-standard-deviation-foHepliGate-injeGtions-is-not.more----

than 5.0 per cent.
Gemifloxacin Mesylate contains not less than 98.0 per cent
and not more than 102:0pefcerit6fC19H;4F'NsSO;;, calcUlated Inject the reference solution and the test solution; In the
on the anhydrous basis. chromatogram obtained with the test solution, the area ofany

secondary peak is not more than the area of the principal peak
Category. Antibacterial. in the chromatogram obtained with the reference solution
Description. An off white to light brown coloured powder. (1.0 per cent) and the sum of areas of all the secondary peaks

is not more than 1.5 times the area of the principal peak in
the chromatogram obtained with the reference solution
(1.5 per cent).

-Sulphated.ash..(2.3.18).. Notmorethap..0.2percent...... ~_

Water (2.3.43). 4.0 per cent to 7.0 per cent, determined on
O.4g.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 80 volumes of water and 20 volumes of
acetonitrile.

Test solution (a). Dissolve 50 mg of the substance under
examination in 100.0 rnl of the solvent mixture.

Test solution (b). Dilute 5.0 rnl oftest solution (a) to 100.0 rnl
with the solvent mixture.

Reference solution (a). A 0.05 per cent w/v solution of
gemifloxacin mesylate RS ill the solvent mixture.

Reference solution (b). Dilute 5.0 rnl of reference solution (a)
to 100;0 rnl with the solvent mixture;
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Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 f.IIl1) (such as
Cosmosil CI8),

- column temperature. 45°,
mobile phase: a mixture of 70 volumes ofbuffer solution
prepared by dissolving 2.0 g of ammonium acetate and
3.5 g of sodium perchlorate in 650 rnl water, adjusted
to pH 2.2 with orthophosphoric acid, and 30 volumes
of acetonitrile,

- flow rate. 1.2 rnl per minute,
- spectrophotometer set at 270 nm,
- injection volume. 20 J1l.

Inject reference solution (b). The test is not valid unless the
theoretical plates is not less than 2000, the tailing factor is not
more than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject reference solution (b) and test solution (b).

Calculate the content of C19H2?NSS07'

Storage. Store protected from light and moisture.

Gemifloxacin Tablets
Gemifloxacin Mesylate Tablets

Gemifloxacin Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
gemifloxacin, C1sHwFNs04.' .

Usual strength. 320 mg.

Identification

·In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 rnl of 0.01 M hydrochloric acid,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the fIltrate. Dilute the fIltrate, if necessary
with water.

Reference solution.,A 0.047 per cent w/v solution of
gemifloxacin mesylate RS in the dissolution medium. Dilute
5 rnl of this solution to 50 rnl with water.

GEMIFLOXACIN TABLETS

Chromatographic system
- a stainless steel column 25 em x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 mm) ( Such
as Hypersil BDS CI8),

- column temperature. 45°,
- mobile phase: a mixture of 75 volumes ofa buffer solution

prepared by dissolving 6.0 g of ammonium acetate and
10.5 g of sodium perchlorate monohydrate in 1950 rnl
of water, adjusted to pH 2.2 with orthophosphoric acid
and 25 volumes of acetonitrile,

- flow rate. 1.5 rnl per minute,
spectrophotometer set at 272 nm,

- injection volume. 10 J1l.
Inject the reference solution. The test is not valid unless the
theoretical plates is not less than 2000, the tailing factor is not
more than 2.0 and the relative standard deviation for replicate
injection is not more than 2.0 per cent.

Inject the reference solution the test solution.

Calculate the content of ClsH2oFNs04in the tablet.

D. Not less than 70 per cent of the stated amount of
C1sH2oFNs04.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. A mixture of 80 volumes of water and 20
volumes of acetonitrile.

Test solution. Weigh and powder 20 tablets. Disperse a quantity
of the powder containing about 20 mg of the gemifloxacin
with 100.0 rnl of the solvent mixture, fIlter.

Reference solution (a). A 0.025 per ·cent w/v solution of
gemifloxacin mesylate RS in the solvent mixture.

Reference solution (b). Dilute 1.0 rnl of reference solution (a)
to 100.0 rnl with the solvent mixture.

Chromatographic system
- a stainless steel column 25 em x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5mm) ( Such
as phenomenex Luna CI8),
mobile phase: A. buffer solution prepared by dissolving
6.0 g of ammonium acetate arid 10.5 g of sodium
perchlorate monohydrate in 1950 rnl ofwater, adjusted
to pH to 2.2 with orthophosphoric acid,

B.acetonitrile,
C. tetrahydrofuran,

- a linear gradient programme using the conditions given
below,

- flow rate. 1.2 rnl per minute,
spectrophotometer set at 272 nm,

- injection volume. 10 J1l.
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H
H
H
CHs

NHCHs
NH2
NH2
NH2

CHs
CHs
H
H

OH

NH2~O
OH

, NI-k
···········NH.··

Gentamycin R1

gentamicin SulphateMobile Phase C
(per cent v/v)

3

3

3

3

Time Mobile Phase A Mobile Phase B
(in min.) (per centv/v) (percent v/v)

o 92 '5

30 42 55

32 92 5

40 92 5

Inject reference solution (b). The test is not valid unless the
relative standard deviation for replicate injections is not more
than 5.0 per cent.

Inject reference solution (b) and the. test solution. In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than twice the area of the principal
peak in the chromatogram obtained with reference solution
(b) (2.0 per <::~I1t) aIld th.e sum of areas of all the sec:<JPclarY
peaks is not more than three times the area of the principal
peak in the chromatogram obtained with reference solution
(b) (3.0 per cent).

Other tests. Comply. with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a quantity
of powder containing about 10 mg of gemifloxacin, with
100.0 ml ofwater, filter.

~c-_--Retel;en.Coe~solu.tiQn..~A._cO.DJ~PJ~J;~c.e)lLwLv__s.oJJJJiQ.lLQL __9~~.!~~i~6~~ISU!6~~~~~ is -~~a'i~tu~~;!.:~ sulphates. of
gemifloxacin mesylate RS in water. antllll1CrO Ia su stances pro uce y lcromonospora

purpurea.
Chromatographic system

- a stainless steel colu1ll11 25 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 mm) ( Such
as Hypersil BDS C18),
colu1ll11 temperature. 45°,

- mobile phase: a mixture of?5 volumes ofa buffer solution
prepared by dissolving 6.0 g of ammonium acetate and
10.5 g of sodium perchlorate monohydrate in 1950ml

()f YV(lter, adjusted to PI1 2.2 w.itll(}rthop~(}spb(}ric:.(lc:.i.4.

and 25 volumes of acetonitrile, ...

- flow rate. 1.2 ml per minute,
- spectrophotometer set at 272 nm,
- injection volume. 10 fll.

Inject the' reference solution. The test is not valid unless the
theoretical plates is not less than 2000, the tailing factor is not
more than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of ClsHzoFNS04 in the tablets.

Storage. Store protected from light and moisture.

Labelling. The label states the· strength in terms of the
equivalent amount ofGemifloxacin.

Gentamicin Sulphate has a potency of not less than 590 flg of
gentamicin per mg, calculated on the anhydrous basis.

Category. Antibacterial.

Dose. By intramuscular or slow intravenous injection, over at
least 3 minutes or by intravenous infusion, 2 to 5 mg per kg
body weight daily, in divided doses.

.])escripti0Il' A ",hiteoralmostwhite p()w~er;hygroscopic.

Identification

Tests A and B may be omitted if tests C and D are carried out.
Test C may be omitted if tests A, Band D are carried out.

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. The lower layer obtained by shaking together
equal volumes of strong ammonia solution, chloroform and
methanol and allowing to separate.

Test solution. Dissolve 0.5 g of the substance under
exanlination in 100 ml ofwater.

Reference solution. AO.5 per centw/v solution of gentamidn
sulphate RS.
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Apply to the plate 10 IJI of each solution. After development,
dry the plate in air, spray with ethanolic ninhydrin solution
and heat at 110° for 5 minutes. The three principal spots in the
chromatogram obtained with the test so.lution correspond to
those in the chromatogram obtained with the reference
solution.

B. Dissolve 10 mg in 1ml ofwater and add 5 ml ofa 40 per cent
w/v solution of sulphuric acid. Heat on a water-bath for
10 minutes, cool and dilute to 25 ml with water. When examined
in the range 240 nm to 330 nm (2.4.7), the resulting solution
shows no absorption maximum.

C. In the test for Composition of gentamicin sulphate, the four
principal peaks in the chromatogram obtained with the test
solution correspond to the four peaks in the chromatogram
obtained with the reference solution.

D. Gives reaction A of sulphates (2.3.1).

Tests

Appearance ofsolntion. A4.0 per centw/v solution in carbon
dioxide-free water (solution A) is clear (2.4.1), and not more
intensely coloured than degree 6 of the appropriate range of
reference solutions (2.4.1).

pH (2.4.24).3.5 to 5.5, determined in solution A.

Specific optical rotation (2.4.22). +107° to +1210, determined
in a 10.0 per cent w/v solution.

Composition of gentamicin sulphate. Determine by liquid
chromatography (2.4.14).

Test solution. Add 5 ml ofmethanol and 4 ml ofphthalaldehyde
reagent to 10 ml of a 0.1 per cent w/v solution of the substance
under examination in water, mix, add sufficient methanol to
produce 25 ml, heat on a water-bath at 60° for 15 minutes and
cool. If the solution is not used immediately, cool to 0° and
use within 4 hours.

Reference solution. Prepare in the same manner as the test
solution but using 10 ml of a 0.1 per cent w/v solution of
gentamicin sulphate RS in place of the solution of the
substance under examination.

Chromatographic system
- a stainless steel column 10 to 12.5 cm x 4.6 to 5 mm,

packed with octadecylsilane bonded to porous silica
(51ffil),
mobile phase: a solution containing 0.55 per cent w/v of
sodium heptanesulphonate monohydrate in a mixtQre
of 70 volumes of methanol, 25 volumes of water and
5 volumes of glacial acetic acid,
flow rate. 1.5 ml per minute,
spectrophotometer setat 330 nm,
injection volume. 20 IJI.

GENTAMICIN SULPHATE

Inject the reference solution. The test is not valid unless the
resolution between any two peaks is not less than L25,the
capacity factor determined from the gentamicin CI peak is
between 2 and 7, the column efficiency determined from the
gentamicin C2 peak is not less than 1200 theoretical plates,
and the relative standard deviation for replicate injections is
not more than 2.0 per cent.

Inject the test solution and the reference solution. The elution
order is gentamicin C[, gentamicin CIa, gentamicin C2a, and
gentamicin C2. Calculate the content of gentamicin C I,
gentamicin CIa, gentamicin C2a, and gentamicin C2in the portion
of gentamicin sulphate taken by the formula:

100r/r s

in which r f is the peak area response corresponding to the
particular gentamicin; and r s is the sum of the area responses
of all four peaks: the content of gentamicin CI is between 25
per cent and 50 per cent, the content of gentamicin CIa is
between 10 per cent and 35 per cent, and the sum of the
contents of gentamicin C2a and gentamicin C2is between 25
per cent and 55 per cent.

Sulphate. 32.0 to 35.0 per cent of S04, calculated on the
anhydrous basis, determined by the following method.
Dissolve 0.25 g in 100 ml ofdistilled water, adjust the pH to 11
with strong ammonia solution and add 10 ml of0.1 M barium
chloride. Titrate with 0.1 M disodium edetate using 0.5 mg of
metalphthalein as indicator; when the colour of the solution
begins to change add 50 ml of ethanol (95 per cent) and
continue the titration until the violet-blue colour disappears.
Perform a blank determination and make any necessary
correction.

1 ml of 0.1 M barium chloride is equivalent to 0.009606 g of
sulphate, S04.

Methanol. Not more than 1.0 per cent w/w, determined by gas
chromatography (2.4.13).

Test solution (a). A 25 per cent w/v solution of the substance
under examination.

Test solution (b). A solution containing 25 per cent w/v of the
substance under examination and 0.25 per cent v/v of
1-propanol (internal standard).

Reference solution. A solution containing 0.25 per cent v/v of
methanol and 0.25 per cent v/v of the internal standard;

Chromatographic system
a column 1.5 m x 4 mm, packed with porous polymer
beads (80 to 100 mesh)(such as Porapak Q),

- temperature:
column. constant at a point between 120° and 140°,
inlet port and detector. 50° higher than column
temperature,
flow rate. constant at 30 to 40 ml per minute ofthe carrier
gas.
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Calculate the percentage w/w ofmethanol taking 0.792 g as its
weight per mI (2.4.29) at 200

•

Sulphated ash (2.3.18). Not more than 1.0 per cent, determined
on 0.5 g.

Water (2.3.43). Not more than 15.0 per cent, determined on
0.3 g.

Assay. Determine by the microbiological assay of antibiotics,
Method A (2.2.10), and express the result in Ilg of gentamicin
per mg.

Gentamicin Sulphate intented for use in the manufacture of
parenteral preparations without a further appropriate
procedure for removal ofbacterial endotoxins complies with
the following additional requirement.

Bacterial. endotoxins.(2.2,3)... Not.IDQre JhanJJi7EudJ>J.Q!du
Units per mg of gentamicin.

Sterility. Complies with the test for sterility (2.2.11).

Storage. Store protected from moisture. If it is intended for
use in the manufacture of parenteral or ophthalmic
preparations, the container should be sterile and sealed so as
to exclude micro-organisms.

Labelling. The label sta.tes (1) the potency in terms of Ilg of
gentamicin per mg; (2) whether or not the contents are intended
for use in the manufacture of parenteral or ophthalmic

Gentamicin Eye Drops
Gentamicin Sulphate Eye Drops

Gentamicin Eye Drops are a sterile solution of Gentamicin
Sulphate in Purified Water.

Gentamicin Eye Drops contain not less than 90.0 per cent and
not more than 120.0 per cent of the stated amount of

Usual strength. 0.3 per cent w/v of gentamicin.

Identification

A. Determine by thin-layer chromatography (2.4.6), coating
the plate with silica gel G.

Mobile phase. The lower layer obtained by shaking together
equal volumes of strong ammonia solution, chloroform and
methanol and allowing to separate.

Test solution. A volume of the eye drops containing 60 Ilg of
gentamicin.

Reference solution. Dissolve 0.1 mg of gentamicin sulphate
RS in a volume of water equivalent to the volume of the eye
drops used.

IP 2010

Apply to the plate the specified volumes of each solution.
After development, dry the plate in air, spray with ethanolic
ninhydrin solution and heat at 1100 for 5 minutes. The three
principal spots in the chromatogram obtained with the test
solution correspond to those in the chromatogram obtained
with the reference solution.

B. In the test for Composition of gentamicin sulphate, the four
principal peaks in the chromatogram obtained with the test
solution correspond to the four peaks in the chromatogram
obtained with the reference solution.

Tests

pH (2.4.24). 6.5 to 7.5.

Composition of gentamicin sulphate. Determine by liquid
chromatography (2.4.14).

Test solution. Dilute a suitable volume of the eye drops with
water to contain 0.045 per cent w/v of gentamicin. To 10 mI of
the resulting solution add 5 mI of methanol, swirl and add 4 mI
of phthalaldehyde reagent, mix, add sufficient methanol to
produce 25 mI, heat on a water-bath at 600 for 15 minutes and
cool.

Reference solution. Prepare in the same manner as the test
solution but using 10 mI of a 0.065 per cent w/v solution of
gentamicin sulphate RS in place of the solution of the
preparation under examination.

- a stainless steel column 10 to 12.5 cm x 4.6 to 5 mm,
packed with octadecylsilanebonded to porous silica
(5/lID),

- mobile phase: 0.025 M sodium heptanesulphonate
monohydrate in a mixture of 70 volumes of methanol,
25 volumes of water and 5 volumes of glacial acetic
acid,

- flow rate. 1.5 mI per minute,
- spectrophotometer set at 330 nm,

iIlj_l~c~()Il'volume. 5

Ifnecessary, adjust the methanol content of mobile phase
so that in the chromatogram obtained with the reference
solution the retention time ofcomponent Czis 10 to 20 minutes
and the peaks are well separated with relative retention times
of about 0.13 (reagent), 0.27 (component C I ), 0.65 (component
CIa), 0.85 (component CZa) and 1.00 (component Cz).

Adjust the sensitivity and the volume of reference solution
injected so that the height of the peak due to component C I is
about 75 per cent of the full-scale deflection on the recorder.
Plot a horizontal baseline on the chromatogram from the level
portion of the curve immediately prior to the reagent peak.
Measure the peak height above this ba.seline for each
component. Repeat the procedure with the test solution. The
test is not valid unless the resolution between the peaks due
to components CZa and Cz is not less than 1.3.
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From the peak heights in the chromatogram obtained with the
reference solution and the proportions of the components
declared for gentamicin sulphate RS, calculate the response
factors for components C" Cia, C2a and C2;From these response
factors and peak heights in the chromatogram obtained with
the test solution, calculate the proportions of components C"
Cia, C2a and C2in the eye drops. The proportion are within the
following limits. C" 25.0 to 50.0 per cent; Cia, .10.0 to 35.0 per
cent; C2+C2a, 25.0 to 55.0 per cent.

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by the microbiological assay of antibiotics
(2.2.10) on a solution prepared in the following manner.

Dilute a volume of the eye drops containing about 15 mg of
gentamicin to 50.0 rnl with sterilephosphate bufferpH8.0 and
dilute 10.0 rnl ofthe resulting solution to 50.0 rnl with the same
solvent.

Calculate the content of gentamicin in the eye drops, taking
each 1000 Units found to be equivalent to 1 mg ofgentamicin.

Labelling. The label states the quantity of active ingredient in
terms of the equivalent amount of gentamicin.

Gentamicin Injection
Gentamicin Sulphate Injection

Gentamicin Injection is a sterile solution of GentamiCin
Sulphate in Water for Injection.

Gentamicin Injection contains not less than 95.0 per cent and
not more than 110.0 per cent of the stated amount of
gentamicin.

Usual strengths. The equivalent of 10 mg per rnl and 40 mg
per rnl of gentamicin.

Description. A clear, colourless to pale-yellow solution with a
faint odour.

Identification

A. Determine by thin-layer chromatography (2.4~17), coating
the plate with silica gel G.

Mobile phase. The lower layer obtained by shaking together
equal volumes of strong ammonia solution, chloroform and
methanol and allowing to separate.

Test solution. A volume of the injection containing 60/-lg of
gentamicin.

Reference solution. Dissolve 0.1 mg of gentamicin sulphate
RS in a volume of water equivalent to the volume of the
injection used.

GENTAMICIN INJECTION

Apply to the plate the specified volumes of each solution.
After development, dry the plate in air, spray with ethanolic
ninhydrin solution and heat at 110° for5 minutes..The three
principal spots in the chromatogram obtained with the test
solution correspond to those in the chromatogram obtained
with the reference solution.

B. In the test for Composition of gentamicin sulphate, the four
principal peaks in the chromatogram obtained with the test
solution correspond to the four peaks in the chromatogram
obtained with the reference solution.

Tests

pH (2.4.24).3.0 to 5.0.

Composition of gentamicin sulphate. Determine by liquid
chromatography (2.4.14).

Test solution. Add 5 rnl of methanol to 10rnl of a solution
prepared by diluting a suitable volume of the injection with
water to contain the equivalent of 0.045 per cent w/v of
gentamicin, swirl and add 4 rnl of phthalaldehyde reagent,
mix, add sufficient methanol to produce 25 rnl, heat on a water
bath at 60° and cool. If the solution is not used immediately;
cool at 0° and use within 4 hours.

Reference solution. Prepare in the same manner asthe test
solution but using 10 rnl of a 0.065 per cent w/v solution of
gentamicin sulphate RS in place of the solution of the injection
under examination.

Chromatographic system
- a stainless steel column 10 to 12.5 cm x 4.6 to 5 mm,

packed with octadecylsilane bonded to porous silica
(5/!ill),

- mobile phase: 0.025 M sodium heptanesulphonate
monohydrate in a mixture of 70 volumes of methanol,
25 volumes of water and 5 volumes of glacial acetic
acid,

- flow rate. 1.5 rnl per minute,
- spectrophotometer set at 330 om,
- injection volume. 5/!l.

Ifnecessary, adjust the methanol content of the mobile phase
so that in the chromatogram obtained with the reference
solution the retention time ofcomponent C2is 10 to 20 minutes
and the peaks are well separated with relative retention times
ofabout 0.13 (reagent), 0.27 (component CI ), 0.65 (component
Cia), 0.85 (component C2a) and 1.00 (component C2).

Adjust the sensitivity and the volume of reference solution
injected so that the height of the peak due to component C1 is
about 75 per cent of full-scale deflection on the recorder. Plot
a horizontal baseline on the chromatogram from· the level
portion of the curve immediately prior to the reagent peak.
Measure the peak height above this baseline for each
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component Repeat the. procedure with the test solution. :The
test is not valid unless the resolution factor between the peaks
due to components C2a and C2is notIessthan 1.3.

From the peak heights in the chromatogram obtained with the
reference s6iution and the proportions of the components
declared for gentamicin sulphate RS, calculate the respduse
factors for componentsCIi Cia, Cia and C2.From these response
factors and peak heights in the chromatogram obtained with
the test solution, calculate the proportions of components Ch

Cia, C2a and C2in the eye drops. The proportions are within
the following limits. Ch 25.0 to 50.0 per cent; Cia, 10.0 to 35.0
per cent; C2+ C2a, 25.0 to 55.0 per cent.

Bacterial endotoxins (2.2.3). Not more 'than 1.67 Endotoxin
pnits per mg ofgentamicin.

Other tests. Complies with the tests stated .under-J>arenteral
Preparations (Injections).

Assay. Determine by the microbiological assay ofantibiotics,
MethodA(2.2.10), and express the result in mg ofgentamicin
perml.

Calculate the content of gentamicin in the injection, taking
each 1000 Units found to be equivalent to 1mg ofgentamicin.

Labelling. The label states the strength in terms of the
equivalent amount of gentamicin in a suitable dose-volume.

Glibenclamide

Glyburide

Mol. Wt. 494.0

Glibenclamide is 1-{4-[2-(5-chloro-2
methoxybenzamido)ethyl}benzenesulphonyl}-3
cyclohexylurea.

Glibenclamide contains not less than 99.0 per cent and not
more than 101.0 per cent of C23H2sCIN30sS, calculated on the
dried basis.

Category. Hypoglycaemic.
. , .

Dose. 5mg daily, adjusted according to response; maximum
15 mg daily, after food. . .

Description. Awhite or almost white, crystalline powder.

IF 2010

Identification

TestAmay be omittediftestsB, CandDarecarriedout. Tests
B! CandD may be omitfed if test A. is carried out. . .

A.Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with glibenclamide
RS orwith the,reference spectrum ofglibenclamide

B. When examined in the range 230 urn to 360 urn (2.4.7), a
0.01 per cent w/v solution in 0.01 M methanolic hydrochloric
acid shows an· absorption maximum at about 300 urn and a
less intense maximum at about 275 nm; absorbance at about
300 urn, about 0.63 and at about 275 nm, about 0.29.

C. In the test for Related substances, the principal spot in the
chromatogram obtained with the test s6lution corresponds to
that in thechromatogram obtained with reference solution (a).

D. Dissolve 20 mg in 2 ml ofsulphuric acid (96per cent wlw);
the solution is colourless and exhibits a blue fluorescence in
ultraviolet light at 365 nm. Dissolve about 0.1 g of chloral
hydrate in the solution; within 5 minutes the colour chariges
to deep yellow and after about 20 minutes a brownish tinge is
produced.

Tests

Appearance ofsolution. A 1.0 per cent w/v solution in ethanol
(95 per cent), prepared with the aid of heat, is clear (2.4.1),

Related substances. Determine by liquid chromatography
(2.4.14);

NOTE-Prepare the solutions immediately before use.

Testsolution. Dissolve 25 mg of the substance under
examination in 10 ml of methanol.

Reference solution. Dilute 2.0 ml of the test solution to 100 ml
with methanol.

Chromatographic system
... -c...,--·a·staill1ess steel column·10 cmx4.6mm,packedwith

endcapped octadecylsilane bonded to porous silica
(3/llI1),

- column temperature. 35°,
mobile phase: A. a mixture of a 20 volumes of 10.2 per
cent v/v solution of freshly distilled triethylamine adjust
the pH to 3.0 with orthophosphoric acid and 50 volumes
of acetonitrile, dilute to 1000 ml with water,

B. amixture of20 volumes ofmobile phase
A, 65 volumes of water and 915 volumes of
acetonitrile,
a linear gradient programme using the conditions given
below,
flow rate. 0.8 ml per minute, .
spectrophotometer set at 230 nm,
injection volume. 10 ~.
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Glibenclamide Tablets

1 mI of 0.1 M sodium hydroxide is equivalent to 0.04940 g of
CnH2SCIN30SS.

Glibenclamide Tablets contain not less than 90.0 per cent and
not mOre than 110.0 per cent of the stated amount of
glibenclamide, C23H2SCIN30SS.

Usual strengths. 2.5 mg; 5 mg.

Identification

A. When examined in the range 230 DID to 360nm (2.4.7), the
solution obtained in theAssay shows an absorption maximum
at about 300 DID and a less intense maximum at about 275 DID.

B. In the test for Related substances, the principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution (a).

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 45 volumes of chloroform, fl-5
volumes of cyclohexane, 5 volumes of glacial acetic acid
and 5 volumes of ethanol (95 per cent).

Test solution. Extract a quantity of the powdered tablets
containing 20 mg of Glibenclamide with four quantities, each
of5 mI, of a mixture of20 volumes ofdichloromethane and 10
volumes of acetone, evaporate the combined extracts to
dryness at a pressure of 2 kPa and at a temperature not
exceeding 40° and dissolve the residue in 4 mI of a mixture of
equal volumes of chloroform and methanol.

Reference solution (a). A 0.5 per cent w/v solution of
glibenclamide RS in the same solvent mixture.

Reference solution (b). Dilute 2 mI of reference solution (a) to
100 mI with the same solvent mixture.

Apply to the plate 10 III of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 DID.

Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with reference solution (b).

Uniformity of content. Comply with the test stated under
Tablets.

Place one tablet in a 50.0 mI volumetric flask and disintegrate
with 5 mI of 0.1 M methanolic hydrochloric acid. Dilute to
volume with 0.1 M methanolic hydrochloric acid and mix
well. Centrifuge the solution and measure the absorbance of
the resulting solution at the maximum at about 300 DID (2.4.7).
Calculate the content ofC23H2SCIN30SS taking 63 as the specific
absorbance at 300 nm.

Other Tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve a quantity of the powdered tablets
containing 5 mg of Glibenclamide with a mixture of 2 mI of
water and 20 mI of methanol.

Reference solution. Dissolve 50 mg of glibenclamide RS in
50 mI ofmethanol, sonicate for 20 minutes. Dilute lmI of this
solution to 4 mI with methanol. To 20 mI of this solution add
2 mI water andmix.

Chromatographic system
- a stainless steel column 10 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (5wn) (such as
Spherisorb ODS),

- mobile phase: a mixture of 47 volumes of acetonitrile
and 53 volumes of a 1.36 per cent w/v solution of
potassium dihydrogen orthophosphate, previously
adjusted to pH 3.0 with orthophosphoric acid,

Mobile phase B
(per cent v/v)

55

55-95

95
95-55

55

Mobile phase A
(per cent v/v)

45

45-5

5
5-45

45

Time
(in min.)

0- 15

15-30

30-40

40-41

41-55

The relative retention time with reference to glibenclamide for
glibenclamide impurity A is about 0.5, for glibenclamide
impurity B is about 0.6.

Inject the test solution and the reference solution. In the
chromatogram obtained with the test solution the area of any
secondary peak is not more than the area of the peak in the
chromatogram obtained with the reference solution (0.5 per
cent) and the sum of areas of all the secondary peaks is not
more than 4 times the area of peak in the chromatogram
obtained with the reference solution (2.0 per cent). Ignore any
peak with an area less than 0.1 times the area of the principal
peak in the chromatogram obtained in the reference solution
(0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). NotmorethanO.2 per cent.

Loss on drying (2.4.19). Notmore than 1.0per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.4 g and dissolve in 100 mIof
ethanol (95 per cent) with the aid of heat; titrate with 0.1 M
sodium hydroxide using 1 m! of dilute phenolphthalein
solution as indicator until a red colour is obtained.
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to 50 ml with water. Dilute 1 ml of this solution to 20 ml with
the solvent mixture.

Reference solution (c). Dissolve 1.0 mg ofgliclazide impurity
FRS in 5 ml of acetonitrile and dilute to 10.0 ml with water.
Dilute 1.0mlofthis solution to 100.0ml with the solvent mixture.

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 300 urn,

injectionvolume. 20 ~.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of C23H2SCIN30SS in the tablets.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with gliclazide RS
or with the reference spectrum of gliclazide.

Category.Oralhypoglycaemic.

Description. A white or almost white powder.

Tests

Gliclazide contains not less than 99.0 per cent and not more
than 101.0 per cent of ClsH21N303S, calculated on the dried
basis.

Identification

Gliclazide

Chromatographic system
- a stainless steel column 25 cm x 4.0 mID, packed with

octylsilane bonded to porous silica (5 !J1I1),
- mobile phase: a mixture of 0.1 volume of triethylamine,

0.1 volume of trifluoroacetic acid, 45 volumes of
acetonitrile and 55 volumes of water,

- flow rate. 0.9 ml per minute,
- spectrophotometer set at 235 nm,
- injection volume. 20 ~.

Inject reference solution (b)..Therelativeretention time_with
reference to gliclazide for gliclazide impurity F is about 0.9.
The resolution between the peaks due to gliclazide impurity F
and gliclazide is not less than 1.8.

Inject reference solution (a), (c) and the test solution. Run the
Mol. Wt. 323.4 chromatogram twice the retention time of the principal peak.

Gliclazide is l-(hexahydrocyclopenta[c]pyrrol-2(1H)-yl)-3- The area of peak corresponding to gliclazide impurity F is not
[(4-methylphenyl)sulphonyl]urea. more than the area ofpeak obtained in the chromatogram with

reference solution (c) (0.1 per cent), the area of any other
secondary peak is not more than the principle peak in the
chromatogram obtained with reference solution (a) (0.1 per

--.~--._---._---.-_.-.-~-----.---'---~----.-.----.-.-------- -c-ent):"'Plre-sum-ofthe areas-ohl1l-otlrer-secondarY1reaks-is-rrot----

more than twice the area ofprincipal peak in the chromatogram
obtained with reference solution (a) (0.2 per cent). Ignore any
peak with an area 0.2 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.02 per
cent).

Gliclazide Impurity B. Determine by liquid chromatography
(2.4.14), as described under Related substances.

Test solution. Dissolve 0.4 g of the substance under
examination in 2.5 ml of dimethyl sulphoxide and dilute to

Ri'mited suostances:Uefenniiie byliqiiidchf6maf6graplif ·10;0 ml withwater. Stir for10 minutes; storeat4°for30 minutes-
(2.4.14). andillter.

Solvent mixture. 45 volumes of acetonitrile and 55 volumes
of water.

Test solution. Dissolve 50 mg of the substance under
examination in 23 ml ofacetonitrile and dilute to 50.0 ml with
water.

Reference solution (a). Dilute 1.0 ml of the test solution to
100.0 ml with the solvent mixture. Further dilute 5.0 ml of this
solution to 50.0 ml with the solvent mixture.

Reference solution (b). Dissolve 5 mg of the substance under
examination and 15 mg of l-(hexahydrocyclopenta[c]pyrrol
2(IH)-yl)-3-[(2-methylphenyl)sulphonyl]urea RS
(gliclazide impurity F RS) in 23ml of acetonitrile. and dilute

Reference solution. Dissolve 20 mg of 2-nitroso
octahydrocyclopenta[c]pyrrole RS (gliclazide impurity B
RS) in 100.0 ml of dimethyl sulphoxide. To 1.0 ml of the
solution, add 12 ml of dimethyl sulphoxide and dilute to
50.0 ml with water. To 1.0 ml of this solution, add 12 ml of
dimethyl sulphoxide and dilute to 50.0 ml with water.

Inject 50 ~ of the test solution and the reference solution. In
the chromatogram obtained with the test solution, the area of
any peak corresponding to impurity B is not more than the
area of the corresponding peak in the chromatogram obtained
with the reference solution (2 ppm).

Heavy metals (2.3.13). 1.5 g complies with the limit test for
heavy metals, MethodB (10 ppm).
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Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.25 per cent,
determined on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Weigh accurately about 0.25 g, dissolve in 50ml of
anhydrous acetic acid and titrate with 0.1 M perchloric acid,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 mI of 0.1 M perchloric acid is equivalent to 0.03234 g of
ClsH21N303S,

Gliclazide Tablets
Gliclazide Tablets contain not less than 95.0 per cent and not
more than 105.0 per cent of the stated amountof gliclazide,
ClsH21N303S,

Usual strength. 80 mg.

Identification

Shake a quantity of the powdered tablets containing 0.16 g of
Gliclazide with 20 ml of dichloromethane, centrifuge and
evaporate the supernatant liquid to dryness. The residue
complies with the following test. Determine by infrared
absorption spectrophotometry (2.4.6). Compare the spectrum
with that obtained with gliclazide RS or with the reference
spectrum ofgliclazide.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 mI ofphosphate bufferpH 7.4,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and fllter through
amembrane fllter. Measure the absorbance (2.4.7) ofthe flltrate,
suitably diluted ifnecessary with dissolution medium to obtain
a solution containing 12.5 Ilg per mI ofGliclazide at 226 nm and
290 nm. Correct the absorbance obtained at 226 nm by
subtracting the absorbance obtained at 290 nm. Calculate the
content of gliclazide, ClsH21N303S in themedium from the
absorbances obtained from a solution prepared by dissolving
62 mg ofgliclazide RS in 20 ml ofmethanol, adding sufficient
dissolution medium to produce 1000mI, dilute 1 mI ofthis
solution to 5 ml with thedissolution medium.

D. Not less than 70 per cent of the stated amount of
ClsH21N303S.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. 45 volumes of acetonitrile and 55 volumes
of water.

GLICLAZIDE TABLETS

Test solution. Shake a quantity of the powdered tablets
containing about 0.8 g ofGliclazide for 1hour with 200mI of
acetonitrile, filter. Dilute 10 mI of the flltrate to 50 mI with a
mixture of 1 volume of acetonitrile and 2 volumes of water.

Reference solution (a). Dilute 1 mI of the test solution to 500
mI with the solvent mixture.

Reference solution (b). Dissolve 5.0 mg of gliclazide RS and
15 mg of 1-(3-azabicyclo[3.3.0]oct-3-yl)-3-o
tolylsulphonylurea RS in 25 mI ofacetonitrile, dilute to 50 ml
with water. Dilute 1mI of this solution to 20 mI with the solvent
mixture.

Reference solution (c). Dissolve 8.0 mg of 1-(3-.
azabicyclo[3.3.0]oct-3-ylJ-3-o- tolylsulphonylurea RS in
25 ml of acetonitrile,·dilute to 50 ml with water. Dilute 1 ml
of this solution to 100 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with

endcapped octylsilane bonded to porous silica (4 /lID)
(such as Superspher 60 RP 8),
mobile phase: a mixture of0.1 volume of triethylamine,
0.1 volume of trifluoroacetic acid, 45 volumes of
acetonitrile and 55 volumes of water,

- flow rate. 0.9 ml per minute,
- spectrophotometer set at 235 nm,
- injection volume. 20 Ill.

Inject reference solution (b). The test is not valid unless the
resolution between gliclazide and 1-(3-azabicyclo[3.3.0]oct-3
yl)-3-o-tolylsulphonylurea is not less than 1.8.

Inject reference solution (a), (c) and the test solution. Run the
chromatogram twice the retention time of the principal peak.
In the chromatogram obtained with test solution, the area of
peak corresponding to 1-(3-azabicyclo[3.3.0]oct-3-yl)-3-o
tolylsulphonylurea is not more than the area of the prjncipal
peak in the chromatogram obtained with reference solution
(c) (0.2 per cent); the area of any other secondary peak is not
more than the area of the principal peak in the chromatogram
obtained with reference solution (a) (0.2 per cent) and thesum
of the areas of other secondary peaks is not more than twice
the area of the principal peak in the chromatogram obtained
with reference solution (a) (0.4 per cent). Ignore any peale with
an area less than 0.25 times the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.05 per
cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 40 volumes of acetonitrile and 60 volumes
of water.

Test solution. Shake a quantity of the powdered tablets
containing about 0.8 g ofGliclazide for I hour with 200 mI of
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acetonitrile, filter. Dilute. 10 mlof the filtrate to 200 mlwith the
solvent IhiXture.

Reference solution (a). Dissolve 40 ing ofgliclazide RS ili
10 ml of acet(}nitrileand dilute to 200 ml with the solvent
mixture.

Reference solution (b). Dissolve 5 mg of gliclazide RS and
15 mg of1-(3-azabicyclo[3.3.0joct-3-yl)-3-o-tolylsulphonyl
urea RS in 25ml of acetonitrile, dilute to 50 ml with water.
Dilute 1 ml.of this solution to 20 ml with the solvent nrlxture.

Use chromatographic system as described under Related
substances.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to 1-(3-azabicyc10[3.3.0]oct
3-y1)-3-o-to1y1su1phony1urea and glic1azide is not less than
1.8.

Inject reference solution (a) and the test solution.

Calculate the content of ClsH21N303S in the tablets.

Glimepiride

~4H3<tN40sS MoL Wt. 490.6

Glimepiride is 1-[[4-[2-(3-ethyl-4-methyl-2-oxo-3-pyrroline-l
carboxamido)ethy1]pheny1]su1phony1]-3-trans-(4
methylcyc1ohexy1)urea.

Glimepiride contains not less than 97.0 per cent and not more
than ·102;0 percent of C::DiH34N40sS;calcu1atedonthe
anhydrous basis.

Category. Oral hypog1ycaemic.

Descripiton. A white or almost white powder.

Identificaition

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum obtained with that glimepiride RS or
with the reference spectrum of glimepiride.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE-8tore the solutions at a temperature not exceeding
12°andfor liotlnore than 15 hours.

IF 2010

Solvent mixture. 20 volumes of water and.80vo1umes of
acetonitrile.

Te,st solution. Dissolve 20 Illg of the substance under
examination in 100.0 ml of the solvent mixture. .

Reference solution (a). Dissolve the contents of a vial of
glimepiridefor system suitability RS (containing G1imepiride
impurity B, C and D) in 2.0 ml of the test solution.

Reference solution (b). Dilute 1.0 ml of the test solution to
100.0 ml with the solvent mixture. Dilute 1.0 ml of this solution
to 10.0 ml with the solvent mixture.

Reference solution (c). A 0.02 per cent w/v solution of
glimepiride RS in the solvent mixture.

Chromatographic system
a stainless steel column 25 cm x 4.0 mm, packed with
endcapped octadecy1silanebondedto'porous silica (4
1JIIl),

- mobile phase: a mixture of 50 volumes of a solution
prepared by dissolving 0.5 g of sodium dihydrogen
orthophosphate in 500 ml of water, adjlisted to pH 2.5
with orthophosphoric acid and 50 volumes of
acetonitrile,

- flow rate. 1 ml per minute,
- spectrophotometer set at 228 nm,
- injection volume. 20 ~.

Inject reference solution. (a). The te,st is notvalid urJ1essthe
resolution between the peaks due to glimepirideimpurity B
and glimepiride impurity C is not less than 4.0. The relative
retention time with reference to glimepiride for 3-ethyl~4

methyl-2-oxo-N-[2-(4- su1phamoy1pheny1)ethy1]-2,3-dihydro
1H-pyrrole-1-carboxamide (glimepiride sulphonamide)
(glimepiride impurity B) is about 0.2, for methyl [[4-[2-[[(3-
ethyl-4-methyl-2-oxo-2, 3-dihydro-1H-pyrro1-1
yl)carbony1]amino]ethy1]pheny1] sU1phony1]carbamate
(glimepiride urethane) (glimepiride impurity C) is about 0.3
and for 1-[[3-[2-[[(3-ethyl-4cmethyl-2-oxo-2,3-dihydro-1H
pyrro1=1~1)carbony1]amino]ethy1]n.phenYllsu1phony1]=3::

(trans-4-methylcyc1ohexyl)urea (glimepiride impurity D) is
about 1.1.

Inject reference solution (a), (b) and the test solution. Run the
chromatogram 2.5 times the retention time of the principal
peak. In the chromatogram obtained with the test solution,
the area of the peak due to glimepiride impurity B is not more
than 4 times the area of the principal peak in the chromatogram
obtained with reference solution (b) (0,4 per cent), the area of
the peak due to glimepiride impurity D is not more than twice
the area of the principal peak in the chromatogram obtained
with reference solution (b) (0.2 per cent). The area of any
other secondary peak is not more than the area of the principal
peak in the chromatograni obtained with reference solution
(b) (0.1 per cent). The surn of all the secondary peaks other
than glimepiride impurity B is not more than 5 times the area of
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the principal peak in the chromatogram obtained with reference
solution (b) (0.5 per cent). Ignore any peak with an area less
than 0.5 times the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.05 per cent).

Impurity A. Determine by liquid chromatography(2.4.14).

NOTE~Prepare the solutions immediately before use.

Test solution. Dissolve 10 mg of the substance under examined
in 5 m1 of dichloromethane and dilute to 20.0 rnl with the
mobile phase.

Reference solution (a). Dilute 0.8 rnl of the test solution to
100.0 m1 with the mobile phase.

Reference solution (b). Dissolve 2 mg of glimepiride RS
(containing glimepiride impurity A) in 1.0 ml of
dichloromethane and dilute to 4.0 rnl withthe mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.0 rnrn, packed with

silica gel (5 flIIl),
- mobile phase: a mixture of 1 volume ofanhydrous acetic

acid, 100 volumes of 2-propanol and 899 volumes of
heptane,

- flow rate. 0.5 rnl per minute,
- spectrophotometer set at 228 nrn,
- injection volume.10 ~.

Inject reference solution (b). The test is not valid unless the
peak-to-valley ratio is not less than 2.0, where Hp is theheight
above the baseline of the peak due to impurity A and Hv is the
height above the baseline of the lowest point of the curve
separating this peak from the peak due to glirnepiride. The
relative retention time with reference to glimepiride for
glirnepiride impurity Ais about 0.9..

Inject reference solution (a) and the test solution. Run the
chromatogram 1.5 times the. retention time of the principal
peak. In the chromatogram obtained with the test solution,
the area of the peak due to 1-[[4-[2-[[(3-ethyl-4-methyl-2-oxo
2,3-dihydro-1H-pyrrol-1-yl)carbonyl]amino]ethyl]phenyl]
sulphonyl]-3-(cis-4-methylcyclohexyl)urea (glimepiride
impurity A) is not more than the area of the principal peakin
the chromatogram obtained with reference solution (a) (0.8
per cent).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not more than 0.5 per cent, determined by
dissolving 0.25 gin 5.0 rnl of dimethylformamide.

Assay. Determine by liquid chromatography (2.4.14) as
described in the test for Related substances with the following
modification.

Inject the test solution and reference solution (c).

Calculate the content of C24H34N40sS.

Storage. Store protected from moisture, at a temperature not
exceeding 30°.

GLIMEPIRIDE TABLETS .

Glimepiride Tablets
Glirnepiride Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of glimepiride,
C2~3~40SS.

Usual strengths. 1 mg; 2 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with reference solution (b).

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 rnl of phosphate buffer pH 7.8 prepared by
dissolving 0.58 g of monobasic potassium phosphate and
8.86 g of anhydrous dibasic sodium phosphate in 1000 rnl of
water and adjusting the pH to 7.8 with dilute orthophosphoric
acid or 1 M sodium hydroxide,
Speed and time. 75 rpm and 15 minutes.

Withdraw a suitable volume of the medium and fJ1ter.

Determine by liquid chromatography (2.4.14), using the
chromat0l.5raphic system as described under Assay, using
injection volume. 50 ~.

Solvent mixture. 50 volumes of methanol and 50 volumes of
water.

Test solution. Dilute the fJ1trate, if necessary, with the solvent
mixture.

Reference solution. Dissolve an accurately weighed quantity
of glimepiride RS in a mixture of 90 volumes of acetonitrile
and 10 volumes of water to obtain a solution having a
concentration of0.125 mg ofglirnepiride per rnl. Dilute 4.0 rnl
ofthis solution to 200.0 rnl with the dissolution medium. Further
dilute 15.0 m1 of this solution to 50 rnl with the solveiltmixture
to obtain a final concentration of 0.00075 mg per inl of
glirnepiride.

Calculate the content ofC24H3~40sS in the tablet.

D.Not less than 75.0 per cent of the stated amount of
C~3~40SS.

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE-Use freshly prepared solution.

Solvent mixture. 90 volumes of acetonitrile and 10 volumes
of water.

Test solution. Disperse a quantity of powdered tablets
containing about 5 mg of glimepiride in 50 rnl of the solvent
mixture. Centrifuge and use the clear supernatant.
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C21H27Ns04S Mol. Wt. 445.5

Glipizide is 1-cyc1ohexyl-3-[[4-[2-[[(5-methylpyrazine-2
yl)carbonyl]amino]ethyl]phenyl]sulphonyl]urea

Glipizide

Reference solution (a). A solution containing 0.004 per cent
w/v of glimepiride RS and 0.002 per cent w/v each of
glimepiride sulfonamide (glimepiride impurity B RS) and
glimepiride urethane (glimepiride impurity C RS) in the
solvent mixture. Dilute 5.0 m1 ofthis solution to 50 m1 with the
solvent mixture.

Reference solution (b). Dilute 5.0 m1 ofreference solution (a)
to 100 m1 with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with

octadecylsilane bonded to porous silica (4 flDl),
- mobile phase: a mixture of 50 volumes of a solution

containing 0.5 g of monobasic sodium phosphate in
500 m1 ofwater, adjusted to pH 2.1 with orthophosphoric
acid and 50 volumes of acetonitrile, .
flow rate. 1m1 per minute,

- spectrophotometer set at 228 nm,
injection volume. 10 Jil.

Inject reference solution (a). The test is not valid unless the
resolution between the peaks due to glimepiride impurity B
and glimepiride impurity C is not les~ than 4.0 and the relative
standard deviation for replicate injections is not more. than
2.0.The relative retention time with reference to glimepiride for
glimepiride impurity B is about 0.2 and for glimepiride impurity
C is about 0.3.

NOTE-Use freshly prepared solution.

Solvent mixture. 90 volumes of acetonitrile and 10 volumes
ofwater.

Test solution. Disperse a quantity of powdered tablets
containing about 10 mg of Glimepiride in 10 m1 of water, add
70 rn1 of acetonitrile and sonicate in a water-bath at 20° for
5 to 10 minutes, dilute to 100 rn1 with acetonitrile and filter.

Reference solution (a). A solution containing 0.01 per cent
w/v of glimepiride RS and 0.002 per cent w/v each of
glimepiride impurity B RS and glimepiride impurity C RS in
the solvent mixture.

Reference solution (b). A 0.01 per cent w/v solution of
glimepiride RS in the solvent mixture.

Chromatographic system
- it staIDlesssteelcolumn 1:2:.5cm x4. mm, packed with

octadecylsilane bonded to porous silica (4 flDl),
- mobile phase: a mixture of 50 volumes of a solution

containing 0.5 g of monobasic sodium phosphate in
500 m1 ofwater, adjusted to pH 2.1 with orthophosphoric
acid and 50 volumes of acetonitrile,

- flow rate. 1 rn1 per minute,
- spectrophotometer set at 228 nm,
- injection volume. 10 Jil.

Inject reference solution (a). The test is not valid unless the
...~ ... .....- -- ------- ----.- ··resolution-between·the.peaks-due-to-glimepiride-impurity.-B
Inject reference solution (b) and the test solution. Run the and glimepiride impurity C is not less than 1.5 and the relative
chromatogram twice the retention time of the principal peak. standard deviation for replicate injections is not more than
In the chromatogram obtained with the test solution the area 2.0. The relative retention time with reference to glimepiride
of the peak corresponding to glimepiride imputiy B is not for glimepirideimpurity B is about 0.25 and for glimepiride
more than 2.5 per cent of the area of principal peak in the impurity C is about 0.35.
chromatogram obtained with reference solution (b), the area
of any other secondary peak is not more than 0.5 per cent of Inject reference solution (b) and the test solution.

the area of principal peak in the chromatogram obtained with Calculate the content of C24H3~40sSin the tablets.

reference solution (b). The sum of all the secondary peaks Storage. Store protected from moisture, at a temperature not
other than gl.in.lepiride impurity B is not more than 1.0 per cent exceeding 300.

. .. . oLthe.area_oLprincipal.peakinthe..chromatogram.obtained.
with reference solution (b), the sum of all the secondary peaks
is not more than 3.5 per cent of the area ofprincipal peak in the
chromatogram obtained with reference solution (b). Ignore
any peak with an area less than 0.1 per cent of the area of
principal peak in the chromatogram obtained with reference
solution (b).

Uniformity of content. Comply with the test stated under
Tablets.

Determine by liquid chromatography (2.4.14), as described
under Assay, using the following solution as the test solution.

Test solution. Disperse 1 tablet in 100 m1 ofthe solvent mixture.

Calculate the content of C24H34N40sS in the tablet.

Assay. Determine byliquid chromatography (2.4.14).
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Glipizide contains not less than 98.0 per cent and not more
than 102.0 per cent of C21H27Ns04S, calculated on the dried
basis.

Category. Oral hypoglycaemic.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted iftests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with glipizide RS or
with the reference spectrum of glipizide.

B. When examined in the range 220 to 350 nm (2.4.7), a 0.002
per cent solution in methanol, shows two maxima, at about
226 nm and 274 nm. The ratio of the absorbance at 226 nm to
that at about 274 nm, 2.0 to 2.4.

C. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Solvent mixture. Equal volumes of methanol and methylene
chloride.

Mobile phase. A mixture of 25 volumes of anhydrous formic
acid, 25 volumes ofethyl acetate and 50 volumes ofmethylene
chloride.

Test solution. Dissolve 0.10 g of the substance under
examination in 100ml ofsolvent mixture.

Reference solution. A 0.10 per cent w/v solution of glipizide
RS in solvent mixture.

Apply to the plate 10 J1l of each solution. After development;
dry the plate in air and examine in the ultraviolet light at
254 nm. The principal spot in the chromatogram obtained with
the test solution corresponds to the principal spot in the
chromatogram obtained with the reference solution.

Tests

Related snbstances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 25 mg of the substance under
examination in 100.0 ml of the mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to
100.0 ml with the mobile phase. Dilute 1.0 ml of this solution to
10.0 ml with the mobile phase.

Reference solution (b). A solution containing 0.005 per cent
w/v each of 5-methyl-N-[2-(4-sulphamoylphenyl)ethyl]
pyrazine-2- carboxamide RS (glipizide impurity A RS) and
6-methyl-N-[2 -(4-sulphamoylphenyl)ethyl]pyrazine-2
carboxamide RS (glipizide impurity DRS) in the mobile
phase.

GLIPIZIDE TABLETS

Chromatographic system
. a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 !J1ll),
- mobile phase: a mixture of 17 volumes of acetonitrile

and 83 volumes of 0.35 per cent w/v solution of
dipotassium hydrogen phosphate, adjusted to pH 8.0
with orthophosphoric acid,

- flow rate. I ml per minute,
- spectrophotometer set at 274 nm,
- injection volume. 50 J1l.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to glipizide impurity A and
glipizide impurity D is not less than 2.0. The relative retention
time with reference to glipizide for glipizide impurity A is about
0.3, for glipizide impurity D is about 0.4 and for l-cyclohexyl
3-[[4-[2-[[(6-methylpyrazin-2- yl)carbonyl]amino]ethyl]
phenyl]sulphonyl]urea (glipizide impurity E) is about 1.1.

Inject the test solution and reference solution (a). Run the
chromatogram 1.5 times the retention time of the principal
peak. In the chromatogram obtained with the test solution,
the area of the peak due to glipizide impurity A is not more 3
times the area of the principal peak in the chromatogram
obtained withreference solution (a) (0.3 per cent), the area of
the peak due to glipizide impurity D and E is not more than the
area of the principal peak in the chromatogram obtained with
reference solution (a) (0.1 per cent). The area of any other
secondary peak is not more than the area of the principal peak
in the chromatogram obtained with reference solution (a) (0.1
per cent). The sum of all the secondary peaks is not more than
5 times the area of the principal peak in the chromatogram
obtained with reference solution (a) (0.5 per cent). Ignore any
peak with an area less than 0.5 times the area of the principal
peak in the chromatogram obtained with reference solution
(a) (0.05 percent).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.4 g, dissolve in 50 ml of
dimethylformamide, add 0.2 ml of quinaldine red solution.
Titrate with 0.1 M lithium methoxide .until the colour changes
from red to colourless.

1 ml of0.1 M lithium methoxide is equivalent to 0.04455 g of
C21H27Ns04S,

Storage. Store protected from moisture.

Glipizide Tablets
Glipizide Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of glipizide,
~lH27Ns04S,
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GLIPIZIDE TABLETS

Usual strength. 5 mg.

Identification

A. Shake a quantity of the powdered tablets containing 25 mg
ofGlipizide with 10 ml ofdichloromethane for 5 minutes, filter,
dry the f1ltrate with anhydrous sodium sulphate, f1lter again
and evaporate the filtrate to dryness. The residue complies
with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with glipizide RS or
with the reference spectrum of glipizide..

, ,

B. When examined in the range 210 nm to 320 urn (2.4.7), a
final so~ution obtained in the assay shown are absorption
maximum at about 226 urn and 274 urn.

Tests----- ----

Related substances. Determine by thin-layer chromatography
(2.4.17). '

Solvent mixture. Equal volumes of dichloromethane and
methanol

Mobile phase. A mixture of 20 volumes of ethyl acetate,
ZOyoluIIles of anhydrous formic acid and 40 volumes of
dichloromethane.

Test solution. Extract a quantity ofpowdered tablets containing
0.1 g of Glipizide with four 10 rnl quantities of acetone,
evap()ratethe"comblnecfexiiictsto dfYiiess'liiiderreduced
pressure at a temperature not exceeding 30° and dissolve the
residue in suffiCiefit6fthe solvent Iiiixture to produce 5 ml;'

Reference solution (a). Dilute 1 volume of test solution to
200 volumes with the solvent mixture.

Reference solution (b). Dilute 1 volume of test solution to
500 volumes with the solvent mixture.

Reference solution (c). A 0.010 per cent w/v solution of
glipizide impurityA RS (4-[2-(5-methylpyrazine-2-carboxarnido)

____,_~e:fuYU~e:I1:z;e:I1e:slllp~()IlalIJiQ~jIlfue:j.().1"e:Il_t_Ill:!~~!e:., __

Apply to the plate 20 III of each solution. After development,
dry the plate in air and examine in the ultraviolet light at
254 urn. Any spot corresponding to glipizide impurity A in the
chromatogram obtained with test solution is not more intense
than the spot in the chromatogram obtained with reference
solution (c) (0.5 per cent). Any other secondary spot is not
more intense than the spot in the chromatogram obtained
with reference solution (a) (0.5 per cent) and not more'than
two such spots are more intense than the spot in the
chromatogram obtained with reference solution (b) (0.2 per
cent).

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity ofthe powder containing 15 mg of Glipizide, dissolve
in 30 rnl of methanol with gentle heating on a water bath, cool
and add suffiCient methanol to produce 50.0 rnl. Filter and

IP 2010

dilute 5.0 rnl of the f1ltrate to 50.0 rnl with methanol. Measure
the absorbance of the resulting solution at 274 nDl (2.4.7).
CalcUlate the content ofC21H27N504S taking 237 as the specific
absorbance at 274 urn.

Glycerin
Glycerol

H ,OH
HOJ~OH

C3Hs0 3

Glycerin ispropane~1;2;3~triol.

Glycerin contains not less than 98.0 per cent and not more
than 101.0 per cent of C3Hs0 3, calculated on the anhydrous
basis. '

Category. Lubricant; laxative; pharmaceutical aid (humectant).

Description. A clear, colourless or almost colourless, syrupy
liquid; odourless; very hygroscopic.

Identification

'- Test'Amaybeomitted-iftestsB;-CandDare-carried-out.'T-ests
Band C may be omitted if tests A and D are carried out.

A. To 5 rnl add 1 rnl of water and mix carefully. The resulting
solution complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with glycerin (85
percent) RS or with the reference spectrum ofglycerin (85 per
cent).

B. Mix 1rnl with 0.5 rnl ofnitric acid and superimpose 0.5 rnl of
, _P2.tg§.§ilY'!l.,cfjCl.b:r()JJ1af!!.s.Q1Y:.tion;_l:l.QIQe:.tiIlg<!e:",-el()..2~_~_the

interface of the two liquids. Allow to stand for 10 minutes; the
blue colour does not diffuse into the lower layer.

, C. Heat 1 rnl with 2 g of potassium hydrogen sulphate in an
evaporating dish. Irritant vapours are evolved which blacken
filter paper moistened with alkaline potassium mercuri-iodide
solution.

D. Refractive index (2.4.27).1.470 to 1.475, determined at 20°.

Tests

Appearance ofsolution. Dissolve 50 g ofthe substance under
examination in suffiCient carbon dioxide-free water to produce
100ml (solutionA). SolutionAis clear (2.4.1). Dilute 10 rnl of
solution A to 25 rnl with water. The solution is colourless
(2.4.1).
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Acidity or alkalinity. To 50 ml of solution A add 0.5 ml of
phenolphthalein solution. The solution is colourless and not
more than 0.2 ml of 0.1 M sodium hydroxide is required to
produce a pink colour. Reserve the final solution for the test
forEster.

Heavy metals (2.3.13). Dissolve 4.0 g in 2 ml of 0.1 M
hydrochloric acid and sufficient water to produce 25 ml. The
resulting solution complies with the limit test for heavy metals,
Method A (5 ppm).

Iron (2.3.14). 10.0 g complies with the limit test for iron
(4 ppm).

Chlorides (2.3.12). 20.0 ml ofsolutionAcomplies with the limit
test for chlorides (25 ppm).

Sulphates (2.3.17). 10.0ml ofsolutionAcomplies with the limit
test for sulphates (30 ppm).

Aldehydes and reducing substances. To 7.5 ml of solution A
in a glass-stoppered flask add 7.5 ml of water and 1 ml of
decolourised pararosaniline solution, close the flask and
allow to stand for 1 hour. Any colour produced is not more
intense than that obtained in a standard prepared at the same
time and in the same manner but using 7.5 ml offorrnaldehyde
standard solution (5 ppm CH20) in place of solution A. The
test is not valid unless the standard solution is pink.

Ester. Add 0.1 Msodium hydroxide to the solution reserved
in the test for Acidity or alkalinity until a total of 10.0 ml has
been added and boil under a reflux condenser for 5 minutes.
Cool, add 0.5 ml ofphenolphthalein solution and titrate with
0.1 M hydrochloric acid. Not less than 8.0 ml of 0.1 M
hydrochloric acid is required to decolourise the solution.

Ethylene glycol, diethylene glycol and related substances.
Determine by gas chromatography (2.4.13).

Test solution. A 10.0 per cent w/v solution of the substance
under examination.

Reference solution. A solution containing 0.05 per cent w/v of
the substance under examination, 0.05 per cent w/v ofethylene
glycol and 0.05 per cent w/v of diethylene glycol.

Chromatographic system
- a glass column 2 m x 3 mm, packed with 10 per cent

diethylene glycol succinate on acid-washed and
silanised, flux-calcinated siliceous earth (such as
Chromosorb WHP 80-100 mesh),

- temperature:
colurnn.200°,
inlet port and detector. 2800

,

flame ionisation detector,
- flow rate. 30 ml per minute of the carrier gas.

Inject 3~ or other suitable volume of the test solution. Record
the chromatogram adjusting the sensitivity so that the height

GLYCERYL MONOSTEARATE

of the peak due to glycerin is more than 50 per cent of full~

scale deflection. Inject the same volume of the reference
solution and record the chromatogram. The order of elution is
ethylene glycol, diethylene glycol and glycerin.

The test is not valid unless in the chromatogram obtained
with the reference solution the resolution factor between the
peaks corresponding to diethylene glycol and glycerin is not
less than 3.0 and the area of any secondary peak in the
chromatogram obtained with the test solution is less than the
area of the peak corresponding to diethylene glycol in the
chromatogram obtained with the reference solution.

Sugars. Heat 10 ml of solution A with 1 ml of 1 M sulphuric
acid on a water-bath for 5 minutes. Add 3 ml of 2 M sodium
hydroxide (carbonate-free), mix and add dropwise 1 ml of
freshly prepared copper sulphate solution; a clear blue
solution is produced. Continue heating on the water-bath for
5 minutes; the solution remains blue and no precipitate is
produced.

Sulphated ash (2.3.18). Not more than 0.01 per cent, determined
on 5.0 g.

Water (2.3.43). Notmore than 2.0 per cent, determined on 1.5 g.

Assay. Weigh accurately about 0.1 g, mix thoroughly with
45 ml of water, add 25.0 ml of a 2.14 per cent w/v solution of
sodiumperiodate and 1.0 ml of1M sulphuric acid. Allow the
mixture to stand protected from light for 15 minutes. Add 5 ml
of a 50 per cent w/v solution of ethylene glycol, allow to stand
protected from light for 20 minutes and titrate with 0.1 M
sodium hydroxide using 0.5 ml of phenolphthalein solution
as indicator. Repeat the procedure without the substance under
examination. The difference between the titrations represents
the amount of sodium hydroxide required by the test
substance.

1 ml of 0.1 M sodium hydroxide is equivalentto 0.00921 g of
C3Hg0 3•

Storage. Store protected from moisture.

Glyceryl Monostearate
Mouostearin

Glyceryl Monostearate is a mixture ofmonoglycerides ofstearic
and palmitic acids, together with variable quantities of di- and
trlglycerides.

Glyceryl Monostearate contains not less than 35.0 per cent of
monoglycerides, calculated as glyceryl monostearopalmitate,
C2oH4004, and not more than 7.0 per cent of free glycerin
C3Hg0 3, both calculated on the anhydrous basis.
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Category. Phannaceutical aid (emulsifying agent).

Description. A white or almost white, hard, waxy mass or
unCtuous powder or flakes; almost odourless.

Identification

A. Heat 1 g with 2 g ofpotassium bisulphate in an evaporating
dish. Irritant, lachrymatory fumes are evolved which darken
filter paper impregnated with alkaline potassium mercuri
iodide solution.

B. Heat 2.5 g with 40 mI of ethanolic potassium hydroxide
solution for 30 minutes on a water-bath under a reflux
condenser. Add 30 mI of water, evaporate the ethanol, acidify
the hot mixture with 15 mI of dilute hydrochloric acid, cool
a1!c1~xtractwith 50rnl0f ether. Wash the ether layerwith two
quantities, each of 10 mI, of a 20 per cent w/v solution of
sodium chloride, dry the ether extract over anhydrous sodium
sulphate and fJlter. Evaporate the solvent and dry the residue
under reduced pressure. Melt the residue and fill one or two
capillary tubes (for the determination ofmelting range) and
allow to stand for 24 hours in a desiccator. Carry out the
determination of melting range by Method II (2.4.21); the
residue melts at 540 to 640

•

Tests

Acid value (2.3.23). Not more than 5.0, detefJ.l:liDedo110.5g
dissolved in 50 mI of a mixture of equal volumes of ethanol
(95pacelzt) arid ether.

Saponification value (2.3.37). 155 to 170.

Iodine value (2.3.28). Not more than 5.0 (iodine bromide
method).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). Not more than 2.0 per cent, determined on
0.5 g dissolved in a mixture of 10 mI of anhydrous methanol
and 10 mI of anhydrous chloroform.

Assay. Weigh accurately about 0.4 g and dissolve in 50 mI of
dichloromethane in a glass-stoppered separating funnel. Add
25 mI of water and shake vigorously for 1 minute. Allow the
layers to separate (ifan emulsion is formed, add a few drops of
glacial acetic acid). Repeat the extraction with three further
quantities, of 25, 20 and 20 mI, of water and reserve the
dichloromethane solution (solution A). Filter the combined
aqueous extracts through a fJlter paper moistened with water,
wash the fJlter with two quantities, each of5 mI, of water and
dilute the combined fJltrate and washings to 100.0 mI with
water (solution B).

For monoglycerides Filter solution A through a cotton
wool plug. Wash the separating funnel and the filter with
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three quantities, each of 5 mI, of dichloromethane. Dilute the
combined filtrate and washings to 100.0 ml with
dichloromethane. To 25.0 mI of this solution add 25.0 m1 of
periodic-acetic acid solution, shake cautiously, allow to stand
at 25 0 to 300 for 30 minutes, add 100 mI ofwater and 12 m1 of
potassium iodide solution. Titrate the liberated iodine with
0.1 M sodium thiosulphate using 1 mI of starch solution as
indicator. Repeat the determination using 25 ml of
dichloromethane instead of 25.0 m1 of the solution under
examination. The difference between the titrations represents
the amount of sodium thiosulphate required.

1 mI of0.1 M sodium thiosulphate is equivalent to 0.0172 g of
monoglycerides, calculated as glyceryl monostearo-palmitate,

CzoH4004'
The quantity of 0.1 M sodium thiosulphate used in the assay
is not less than 85·· percent o{tl1e quanti.(y of socHum
thiosulphate used in the blank assay.

Forfree glycerin-To 50.0mIofsolutionB in a400-mI conical
flask fitted with a ground-glass stopper add 25.0 mIofperiodic
acetic acid solution, shake cautiously, allow to stand at 250

to 300 for 30 minutes, add 100mI ofwater and 12 mI ofpotassium
iodide solution. Titrate the liberated iodine with 0.1 M sodium
thiosulphate using 1 mI ofstarch solution as indicator. Repeat
the determination using 50 mI of water instead of50 mI of the
solution under examination. The difference between the
titrations·· represents the amount·ofsodiuffi thiosulphate
required.

1 m1 of0.1 M sodium thiosulphate is equivalent to 0.0023 g of
glycerin, calculated as C3Hs0 3•

Storage. Store protected from light.

Concentrated .Glyceryl Trinitrate
Solution
Concentrated Nitroglycerin Solution

Concentrated Glyceryl Trinitrate Solution· is a solution of
propane-l ,2,3-triol trinitrate in Ethanol (95 per cent).

Concentrated Glyceryl Trinitrate Solution contains not less
than 9.0 per cent w/v and not more than 11.0 per cent w/v of
C3HsN30 g•

CAUTION - Undiluted glyceryl trinitrate can be exploded
by percussion or excessive heat. Proper precautions should
be exercised in handling it and only exceedingly small
amounts should be isolated.

Category. Coronary vasodilator

Dose. Sublingually (as tablets), 300llg to 1 mg, repeated as
required.
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Description. A clear, colourless to pale yellow solution.

Identification

Carry out the procedure described under Related substances
but using the following solutions.

Mobile phase. Toluene.

Test solution. Dilute the substance under examination with
acetone to contain 0.05 per cent w/v of glyceryl trinitrate.

Reference solution. Extract one powdered glyceryl trinitrate
tablet 0.5 mg RS with 1 ml of acetone and centrifuge.

The principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with the reference solution.

B. To 1ml add 200 ml ofether, evaporate 6 ml of the resulting
solution to dryness and dissolve the residue in 0.2 ml of
sulphuric acid containing a trace ofdiphenylamine; an intense
blue colour is produced.

Tests

Weight permI (2.4.29). 0.830 g to 0.850 g.

Inorganic nitrates. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel H.

Mobile phase. A mixture of60 volumes of toluene, 30 volumes
of acetone and 15 volumes of glacial acetic acid

Test solution. The substance under examination.

Reference solution. A freshly prepared 0.1 per cent w/v solution
of potassium nitrate in ethanol (90 per cent).

Apply to the plate 5 III of each solution. After development,
dry the plate in a stream of air and spray with diphenylamine
solution. Any spot corresponding to potassium nitrate in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with the
reference solution.

Related su~stances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of toluene and 20
volumes of ethyl acetate.

Test solution. The substance under examination.

Reference solution. Dilute 1 volume of the test solution to 100
volumes with acetone.

Apply to the plate 5 III of each solution. After development,
dry the plate in a stream of air and spray with diphenylamine
solution. Any secondary spot in the chromatogram obtained
with the test solution is not more intense than the spot in the
chromatogram obtained with the reference solution.

GLYCERYL TRINITRATE TABLETS

Assay. Dilute 1.0ml to 50.0 ml with a 90 per cent v/v solution of
glacial acetic acid and dilute 10.0 ml of this solution to
100.0 ml with the same solvent. To 1.0 ml of the resulting
solution add 2 ml of phenoldisulphonic acid solution, mix
and allow to stand for 15 minutes. Add 8 ml of water, mix well,
allow to cool and add slowly, with swirling, 10 ml of strong
ammonia solution. Cool and dilute to 20.0 ml with water.
Measure the absorbance of the resulting solution at about
405 urn (2.4.7), using as the blank 1 ml of a 90 per cent v/v
solution of glacial acetic acid treated in the same manner,
beginning at the words "~dd 2 ml of phenoldisulphonic acid
solution," Dissolve 0.1335 g ofpotassium nitrate previously
dried at 105° in water to produce 50.0 ml; to 10.0 ml add
sufficient glacial acetic acid to produce 100.0 ml. Using
1.0 ml of this solution, repeat the procedure beginning at the
words "add 2 ml of phenoldisulphonic acid solution,....".

Calculate the content of C3HsN30 9 from the values of the
absorbances so obtained.

1 ml of the potassium nitrate solution is equivalent to
0.0002 g ofC3HsN30 9•

Storage. Store protected from light at a temperature between
8° and 15°.

Glyceryl Trinitrate Tablets
Nitroglycerin Tablets; Trinitrin Tablets

Glyceryl Trinitrate Tablets contain not less than 85.0 per cent
and not more than 115.0 per cent of the stated amount of
glyceryl trinitrate, C3HsN30 9•

Usual strengths. 300 Ilg; 500 Ilg; 600 Ilg·

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. Toluene.

Test solution. Extract a quantity of the powdered tablets
containing 0.5 mg of glyceryl trinitrate with 1 ml of acetone
and centrifuge.

Reference solution. Extract one powdered glyceryl trinitrate
tablet 0.5 mg RS with 1 ml of acetone and centrifuge.

Apply to the plate 20 III of each solution. After development,
dry the plate in a stream of air, spray with diphenylamine
solution and irradiate for 15 minutes with ultraviolet light at
365 urn. Examine the plate in daylight. The principal spot in the
chromatogram obtained with the test solutioncorresponds to
that in the chromatogram obtained with the reference solution.
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GLYCERYL TRlNITRATE TABLETS

B. Extract a quantity of the powdered tablets containing 3 mg
of glyceryl trinitrate with 5 ml of ether and filter. Evaporate the
ether and dissolve the residue iIi 0.2 ml of sulphuric acid
containing a trace of diphenylamine; an intense blue colour
is produced.

Tests

Uniformity of content. Comply with the test stated under
Tablets.

Place one tablet in a centrifuge tube containing a few glass
beads, add 5 ml of a 90 per cent v/v solution of glacial acetic
acid, shake for 1 hour and centrifuge. To 1.0 ml of the resulting
solution add 2 ml of phenoldisulphonic acid solution, mix
and allow to stand for 15 minutes. Add 8 ml ofwater, mix well,
allow.to cool and add slowly, with swirling, lOmLof strong
ammonia solution. Cool and dilute to 20.0 ml with water.
Measure the absorbance of the resulting solution at about
405 nm (2.4.7), using as the blank 1 ml of a 90 per cent v/v
solution of glacial acetic acid treated in the same manner,
beginning at the words "add 2 ml of phenoldisulphonic acid
solution," Dissolve 0.1335 g of potassium nitrate previously
dried at 105° in water to produce 50.0 ml; to 10.0 ml add
sufficient glacial acetic acid to produce 100.0 ml. Using 1.0
ml of this solution, repeat the procedure beginning at the
words "add
2ml ofphenoldisulphonic acid solution,....".

Calculate the content ofC3HsN30 9 in the tablet from the values
of the absorbances so obtained.

1 ml of the potassium nitrate solution is equivalent to
0.0002 g ofC3HsN30 9•

For tablets containing 400 to 600 pg - Use 1.0 ml of a
mixture of equal volumes of the potassium nitrate solution
and glacial acetic acid in the repeat procedure.

For tablets containing 200 to 300 pg - Use 2.0 ml of the
resrilting solution, prepare the blank with 2.0 ml.ofa 90 per
cent v/v solution of glacial acetic acid and use 2.0 ml of a
mixture on volumes ofglacial acetic acid and 1.0 volume of
the potassium nitrate solution in the repeat procedure.

For tablets containing less than 200 pg Use 2.0 ml of the
resulting solution, measure the absorbance of 2-cm layers,
prepare the blank with 2.0 ml of a 90 per cent v/v solution of
glacial acetic acid and use 2.0 ml of a mixture of7 volumes of
glacial acetic acid and 1.0 volume of the potassium nitrate
solution in the repeat procedure.

Other tests. Comply with the tests stated under Tablets. The
test for Disintegration does not apply.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 1 mg of glyceryl
trinitrate, add 5 ml ofa 90 per cent v/v solution of glacial
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acetic acid, shake for 1 hour and centrifuge. To 1.0 ml of the
resulting solution add 2 ml ofphenoldisulphonic acidsolution,
mix and allow to stand for 15 minutes. Add 8 ml ofwater;mix
well, allow to cool and add slowly, with swirling, 10 ml of
strong ammonia solution. Cool and dilute to 20.0 ml with
water. Measure the absorbance of the resulting solution at
about 405 nm (2.4.7), using as the blank 1 ml of a 90 per cent
v/v solution ofglacial acetic acid treated in the same manner,
beginning at the words "add 2 ml of phenoldisulphonic acid
solution,". Dissolve 0.1335 g ofpotassium nitrate previously
dried at 105° in water to produce 50.0 ml; to 10.0 ml add
sufficient glacial acetic acid to produce 100.0 ml. Using
1.0 ml of this solution, repeat the procedure beginning at the
words "add 2 ml of phenoldisulphonic acid solution,".

Calculate the content of C3HsN30 9 from the values of the
absorbances so obtained.

1 ml of the potassium nitrate solution is equivalent to
0.0002 g ofC3HsN30 9•

Storage. Store protected from light and moistUre in glass
containers of not more than 100 tablets, at a temperature not
exceeding 30°. The container should be closed by means of a
screw cap lined with aluminium or tin foil. Cotton wool wadding
or other additional packing that absorbs glyceryl tririiti:ite
should be avoided.

Labelling. The label states that the tablets should be allowed
todlssolveslowly iiithemouili:· ..

Glycine
Aminoacetic acid

Mol. Wt. 75.1

Glycine is 2-arninoethanoic acid.

Glycine contains not less than 98.5 per cent and not more than
101.5 per cent ofCzHsNOz, calculated on the dried basis.

Category. Bladder irrigation agent; pharmaceutical aid.

Description. A white, crystalline powder; odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with glycine RS.
Examine the substances as discs prepared using about 1 mg
for 0.4 g ofpotassium bromide JR.

B. Dissolve 50 mg in 5 ml of water, add 1 ml of sodium
hypochlorite solution (3per cent elY, boil for 2 minutes, add
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1ml ofhydrochloric acid and boil for4 to 5 minutes. To the
resulting solution add 2 ml of hydrochloric acid and 1 ml ofa
2 per cent w/v solution of resorcinol, boil for 1 minute, cool,
add 10 ml ofwater and mix. To 5 ml of this solution add 6 ml of
2 M sodium hydroxide. The resulting solution is violet with a
greenish yellow fluorescence. After a few minutes the solution
becomes orange and then yellow and the intense fluorescence
remains.

Tests

Appearance ofsolution. A 10.0 percent w/v solution in carbon
dioxide-free water is clear (2.4.1), and not more intensely
coloured than reference solution YS7 (2.4.1).

pH (2.4.24). 5.9 to 6.3, determined in a5.0percent w/v solution.

Heavy metals (2.3.13).2.0 g complies with the limit test for
heavy metals, MethodA (10 ppm).

Chlorides (2.3.12). 2.5 g dissolved in 20 ml ofwater complies
with the limit test for chlorides (100 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 percent, determined
on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Weigh accurately about 0.15 g and dissolve in 100 ml
ofanhydrous glacial acetic acid. Immediately after dissolution
titrate with 0.1 M perchloric acid,using 0.05 ml of crystal
violet solution as indicator. Carry out a blank: titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.00751 gof
CzHsN02•

Glycine Irrigation Solution
Glycine hrigation Solution is a sterile solution of Glycine in
Water for Injections.

Glycine hrigation Solution contains not less than 95.0 per
cent and not more than 105.0 per cent of the stated amount of
C2HsN02• It contains no antimicrobial agent.

Usual strength. 1.5 per cent w/v.

Description. A clear, colourless solution.

Identification

A.Evaporate 5 ml to dryness on a water-bath and dry at 105°
for one hour. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with glycine RS

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G

Mobile phase. A mixture of 70 volumes of I-propanol and 30
volumes of strong ammonia solution.

GRISEOFULVIN

Test solution. Dilute a suitable volume of the preparationunder
examination with water so that the resulting solution contains
0.25 per cent w/v ofGlycine.

Reference solution. A 0.25 per cent w/v solution of glycine
RS.

Apply to the plate 2 ,.u of each solution. After development,
dry the plate at 105° for 10 minutes, spray with ninhydrin
solution and heat at 105° for 2 minutes. The principal spot in
the chromatogram obtained with the test solution corresponds
to that in the chromatogram obtained with the reference
solution.

Tests

pH (2.4.24).4.5 to 6.5.

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit
perml.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Dilute an accurately measured volume ofthe preparation
under examination containing about 0.15 g ofGlycine to 25 ml
with water. Add 10 ml ofjormaldehyde solution,previously
adjusted to apHof9.0, and 0.25 ml ofamixed indicator solution
prepared by dissolving 75 mg of phenolphthalein and 25 mg
of thymol blue in 100 ml of ethanol (50 per cent).Titrate with
0.1 M sodium hydroxide until the yellow colour disappears
and a faint violet colour appears.

1ml of0.1 M sodium hydroxide is equivalent to 0.007507 g of
CzHsN02•

Storage. Store in single dose containers at a temperature not
exceeding 30°.

. Labelling. The label states (1) Not for Injection; (2) that the
solution should not be used if it contains visible particles.

Griseofulvin

o

CI·

C17H17CI06 Mol. Wt. 352.8

Griseofulvin is (1 'S,6'R)-7-chloro-2',4,6-trimethoxy-6'
methylbenzofuran-2-spiro-l-cyclohex-2'-ene-3,4'-dione
produced by the growth of certain strains-of Penicillium
griseofulvum or obtained by any other means.
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Griseofulvin contains not less than 97.0 per cent and not more
than 102.0 per centofCI7HI7Cl06, calculated on the dried basis.

Category. Antifungal.

Dose. 500 mg to 1 g daily, in divided doses.

Description. A white to yellowish white powder, the particles
of which are generally upto 5 !JIll in maximum dimension,
although larger particles, which may occasionally excee(1
30 !JIll may be present; almost odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with griseofulvin
RS.

B._Di~sQlv~ l:Ip_QlJ.t5.mg ip.lml9f~ylpb~rifqc::i{l::ll1~tllQ<:l~_J:r!g

of powdered potassium dichromate; a wine-red colour is
produced.

C. Melting range (2.4.21). 217° to 224°.

Tests

Appearance of solution. A 7.5 per cent w/v solution in
dimethylformamide is clear (2.4.1), and not more intensely
coloured than reference solution YS4 (2.4.1).

Acidity. Suspend 0.25 gin 20 ml of ethanol (95 per cent) and
titrate with 0.2 M sodium hydroxide using 'phenolphthalein
solution as indicator; not more than 1.0 ml is required to change
the colour of the solution.

Specific optical rotation (2.4.22). +352° to +364°, determined
at 20° in a 1.0 per cent w/v solution in dimethylfonnamide.

Related substances. Determine by gas chromatography
(2.4.13).

Test solution (a). Dissolve 1.0 g of the substance under
examination in 100 ml ofacetone.

Test solution (b). Dissolve 1.0 g of the substance under
examination and 20 mg of 9,10-diphenylanthracene (internal
standard) in 100 ml of acetone.

Reference solution. A solution containing 0.050 per cent w/v
of griseofulvin RS and 0.020 per cent w/v of the internal
standard in acetone.

Chromatographic system
- a glass column 1.0 m x 4 mID, packed with acid-washed

diatomaceous support (100 to 200 mesh) coated with
1 per cent w/w of cyanopropylmethyl phenyl silicone
fluid,

- temperature:
column. 250°,
inlet port and detector. 270°,

- flow rate. 60 ml per minute ofthe carrier gas.
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Continue the chromatography for three times the retention
time ofgriseofulvin.

The chromatogram obtained with test solution (a) shows a
peak due to griseofulvin (retention time about 11 minutes)
and may show a peak due to dechlorogriseofulvin (retention
time about 0.6 times that of griseofulvin) and a peak due to
dehydrogriseofulvin (retention time about 1.4 timesthat of
griseofulvin).

Calculate the ratio (r) of the area of the peak due to griseofulvin
to that of the peak due to the internal standard in the
chromatogram obtained with the reference solution. The ratio
of the area of any peak corresponding to dechlorogriseofulvin
to that of the peak due to the internal standard in the
chromatogram obtained with test solution (b) is less than 0.6r.
The ratio of the area of any peak corresponding to
dehydrogriseofulvin to that of the peak due-to 'the internal
standard in the chromatogram obtained with test solution (b)
is less than 0.15r.

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Matter soluble in light petroleum. Not more than 0.2 per cent,
determined by the following method. Extract 1 g with 20 ml of
light petroleum (40° t()600) by boiling under 11 reflux
condenser for 10 minutes; cool, fllter, wash the fllter with three
quantities, each of 15 ml, of the light petroleum (40° to 60°),
.evaporate the combinedflltrate and washings to dryness, dry
the residue at 105° for 1 hour and weigh.

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 1.0per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 80 mg and dissolve in sufficient
ethanol to produce 200.0 ml. Dilute 2.0 ml to 100.0 ml with
ethanol and measure the absorbance of the resulting solution
at the maximum at about 291 run (2.4.7). Calculate the content

'ofC17H17C106taking 686 as the specific absorbance at 291 run.

Griseofulvin Tablets
Griseofulvin Tablets contain not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
griseofulvin, C17H 17C106.

Usual strengths. 125 mg; 500 mg.

Identification

A. Extract a quantity of the powdered tablets containing
0.125 g of Griseofulvin with 20 ml of chlorofonn, add 1 g,of
anhydrous sodium sulphate, shake and fllter. Evaporate the
flltrate to dryness and dry at a pressure not exceeding 0.7 kPa
for 1 hour. The residue complies with the following test.
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Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with griseofulvin
RS.

B. Shake a quantity of the powdered tablets containing 80 mg
of Griseofulvin with 150 rnl of ethanol (95 per cent) for
20 minutes. Dilute to 200 rnl with ethanol (95 per cent) and
filter. Dilute 2 rnl of the f1ltrate to 100 rnl with ethanol (95per
cent). When examined in the range 230 nm to 360 nm (2.4.7),
the resulting solution shows absorption maxima at about 291
nm and 325 nm, and a shoulder at about 250 nm.

C. Dissolve about 5 mg of the powdered tablets in 1 rnl of
sulphuric acid and add 5 mg of powdered potassium
dichromate; a wine-red colour is produced.

Tests

Related substances. Determine by gas chromatography
(2.4.13).

Test solution (a). Add 60 rnl of chloroform to a quantity of the
powdered tablets containing 50 mg of Griseofulvin, heat at
600 with shaking for 20 minutes, cool and dilute to 100 rnl with
chloroform. Centrifuge and evaporate 20 rnl of the clear
supernatant liquid to about 1 rnl.

Test solution (b). Prepare in the same manner as test solution
(a) but adding 1 rnl of a 0.1 per cent w/v solution of 9,10
diphenylanthracene (internal standard) in chlorofonn before
diluting to 100 rnl with chlorofonn.

Reference solution. Dissolve 5 mg of griseofulvin RS in
chloroform and add 2 rnl of the internal standard solution and
sufficient chloroform to produce 200 rnl. Evaporate 20 rnl of
the solution to about 1 rnl.

Chromatographic system
- a glass column 1.0 m x 4 rom, packed with acid-washed

diatomaceous support (100 to 200 mesh) coated with
1 per cent w/w of cyanopropylmethyl phenyl silicone
fluid,

- temperature:
column. 2500

,

inlet port and detector. 2700
,

- flow rate. 60 rnl per minute of the carrier gas.

Continue the chromatography for three times the retention
time ofgriseofulvin.

The chromatogram obtained with test solution (a) shows a
peak due to griseofulvin (retention time about 11 minutes)
and may show a peak due to decWorogriseofulvin (retention
time .about 0.6 tinies that of griseofulvin) and a peak due to
dehydrogriseofulvin (retention time about 1.4 times that of
griseofulvin).

Calculate the ratio (r) of the area of the peak due to griseofulvin
to that of the peak due to the internal standard in the

GUAIPHENESIN

chromatogram obtained with the reference solution. The ratio
of the area of any peak corresponding to dechlorogriseofulvin
to that of the peak due to the internal standard in the
chromatogram obtained with test solution (b) is less than 0.6r.
The ratio of the area of any peak corresponding to
dehydrogriseofulvin to that· of the peak due to the internal
standard in the chromatogram obtained with test solution (b)
is less than 0.15r.

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 rnl ofa 4.0 per cent w/v solution of sodium lauryl
sulphate,
Speed and time. 100 rpm and 60 minutes.

Withdraw a suitable volume of the medium and fIlter. Measure
the absorbance of the f1ltrate, suitably diluted·with methanol
(80percent), at the maximum at about 291 nni (2.4.7). Calculate
the content of C 17H 17Cl06, taking 725 a.s the specific
absorbance at the maximum at about 291 nm.

D. Not less than 70 per cent ofthe stated amountofC17H17Cl06'

Other tests. Comply with the tests stated under rablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity ofthe powder containing about 35 mg ofGriseofulvin,
add 60 rnl of ethyl acetate. Centrifuge and transfer two
quantities, each of 5 rnl, of the dear supernatant liquid into
separate 100-rnl volulnetric flasks .. Add 5 rnl of2 Mmethanolic
methanesulphonic acid to the first flask, allow to stand at 200

for 30 minutes and dilute to 100.0 rnl withmethanol (solution
A). Dilute the contents of the second.flask to 109.0 rnlwith
methanol (solution B). To a third volumetric flask add 5 rnJof
2 M methanolic methanesulphonic acid and dilute to
100.0 rnl with methanol (solution C). Measur~ theabsorbance
of each solution at the maximum at about 266 nm (2.4.7).
Calculate the content of C 17H 17Cl06 from the difference
between the absorbance obtained with solution A and the
sum of the absorbances obtained with solutions B and C and
from the difference obtained by repeating .the experiment using
35 mg of griseofulvin RS in place of the powdered tablets.

Guaipbenesin

OCHs OH

A;O~OH

V
C lOH140 4 Mol. Wt. 198.2

Guaiphenesin is (RS)-3-(2-methoxyphenoxy)propane-l;2-diol.
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Inject reference solution (c) . The test is not valid unless the
resolution between the peaks due to guaiphenesin and
guaiphenesin impurity A is not less than 3.0. The relative
retention time with reference to guaiphensin for 2-(2
methoxyphenoxy)propane-l ,3-diol(B-isomer) (guaiphenesin
impurity B) is about 0.9, for 2-methoxyphenol (guaiacol)
(guaiphenesin impurity A) is about 1.4, for 1,1'-oxybis[3-(2
meihoxypheiioxy)pl'opaii~i~orr(biseihel')(gtiaipheiiesiii

impurity C) is about 3.1, for 1,3-bis(2-methoxyphenoxy)propan
2-01 (guaiphenesin impurity D) is about 3.7.

Inject the test solution and the reference solntion. In the
chromatogram obtained with the test solution the area of
secondary peak corresponding to guaiphenesin impurity A is
not more than the area of the principal peak in the
chromatogram obtained with reference solution (b) (0.1 per
cent), the area of secondary peak corresponding to
guaiphenesin impurity B is not more than the area of the
principal..peak.in the chromatogram obtained with reference ...
solution (a) (1 per cent). The area of any other secondary peak
is not more than the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.5 per
cent). The sum of area of all the secondary peaks other than
guaiphenesin impurity B is not more than twice the area of the
principal peak in the chromatogram obtained with reference
solution (a) (1.0 per cent). Ignore any peak with an area less
than 0.1 times the area ofthe principal peakin the chromatogram
obtained with reference solntion (a) (0.05 per cent).

Heavy metals (2.3.13). 12 ml of a solution prepared by
diSSolving 2.0 g in 25 mlof amixture of9 volUmes ofethdnol
(95 per cent) and 1 volume of water complies with the limit
test for heavy metals, Method D (25 ppm).

Chlorides and monochlorohydrins. To 10 ml ofa 2.0 per cent
w/v solution, add 2 ml of 2 M sodium hydroxide, heat on a
water-bath for 5 minutes, cool and add 3 ml of2 M nitric acid.
The resulting solution complies with the limit test for chlorides
(2.3,12) using 2.0 ml of chloride standard solution (25 ppm
Cl)(250ppm).

Guaiacol. To 10 ml of a 2.0 per cent w/v solution add 0.1 ml of
ferric chloride test solution and allowto stand for 5 minutes.
The resulting solution is not more intensely coloured than a
mixture of0.5 ml ofCSS, 1.5 ml ofFCS, 3.5 ml ofCCS and4.5 ml
of a solution of hydrochloric acid containing 1 per cent w/v
ofHCI (2.4.1).

GUAIPHENESIN

Guaiphenesin contains not less than 98.0 per cent and not
more than 101.5 per cent of CIOHI40 4, calculated on the dried
basis.

Category. Expectorant.

Dose. For an adult, 200 to 400 mg every four hours; for a child
aged 6 to 12 years; 100 to 200 mg every four hours; for a child
aged 2 to 6 years, 50 to 100 mg every four hours.

Description. A white or almost white, crystalline powder;
odourless or with a slight characteristic odour.

Identification

Test A may be omitted iftests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

AJ)et~f!Irlne byj!W:~g~J?sorp1:ion §2~ctro.phQtom~l!Y_f~A~),

Compare the spectrum with that obtained with guaiphenesin
RS or with the reference spectrum of guaiphenesin.

B. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference
solution (b).

C. Melts at 79° to S3° (2.4.21).

Tests

Appearance ofsolution.A 2.0per-centwlvsolutionisdear
(2.4.1), and colourless (2A.l).

pH-(2A.24).5.0 t07.0, determined in a 1.0percentw/v solution.

Related substances. Detennine by liquid chromatography
(2.4.14).

Test solution. Dissolve 100 mg of the substance under
examination in 50.0 ml ofacetonitrile.

Reference solution (a). Dilute 1.0 ml of the test solution to
20.0 ml with acetonitrile. Dilute 1.0 ml of this solution to
10.0 ml with acetonitrile.

Reference solution (b). Dissolve 10 mg ofguaiacol in 50.0 ml
of acetonitrile. Dilute 5.0 ml of this solution to 50.0 ml with
acetonitrile.

Reference solution (c). Dissolve 50 mg ofguaiacol in 50.0 ml
of acetonitrile. Dilute 5.0 ml of this solution to 50.0 ml with
acetonitrile.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (5 Illl),
- mobile phase: A. a mixture of 1 volume ofglacial acetic

acid and 99 volumes of water,
B. acetonitrile,

- a linear gradient programme using the conditions given
below,

- flow rate, 1 ml per minute,
- spectrophotometer set at 276 urn,
- injection volume. 10 J1l.

Time Mobile phase A
(in min.) (per cent v/v)

0-32 SO-50

32-33 50-SO

33-40 80

IP 2010

Mobile phase B
( per cent v/v)

20-50

50-20

20
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Sulphated ash (2.3,18). Not more than 0.1 percent.

Loss on drying (2.4.19). Notmore than 0.5 percent, determined
on 1.0 g by drying in an oven at 60°overphosphoruspentoxide
at a pressure of 1.5 to 2.5 kPa for 3 hours.

Assay. Weigh accurately about 50 mg and dissolve in 10 rnl of
water. Add 20 rnl of sodium periodate solution and allow to

GUAIPHENESIN

stand for 10 minutes. Add 25.0 rnl of sodium arsenite solution
and 1 rnl of a 16.6 per cent w/v solution ofpotassium iodide,
allow to stand for 10 minutes and titrate with 0.05 M iodine
using 2 rnl ofstarch solution as indicator. Repeat the procedure
without the substance under examination. The difference
between the titrations represents the amount ofiodine required.

1 rnl of0.05 M iodine is equivalent to 0.009911 g ofCIOHI40 4•
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Haloperidol

F~Ih-
J:'ll r==\.-CI

o ~
OH

Mol. Wt. 375.9

Haloperidol is 4-[4-(4-chlorophenyl)-4-hydroxypiperidino]
4'-fluorobutyrophenone.

Haloperidol contains not less than 99.0 per cent and not more
than 101.0 per cent of CZ1Hz3ClFNOz, calculated on the dried
basis.

Category. Antipsychotic.

Dose. Orally, 1.5 to 20 mg daily, in divided doses; by
intramuscular or intravenous injection, 2 to10 mg.

Description. A white to faintly yellowish, amorphous or
microcrystalline powder; odourless.

Identification

TestA may be omitted iftests B, C and D are carried out. Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with haloperidol
RS or with the reference spectrum of haloperidol.

B. When examined in the range 230nm to 360 nm (2.4.7), a
0.0015 per cent w/v solution in a mixture of 90 volumes of
methanol and 10 volumes of 0.1 M hydrochloric acid shows
an absorption maximum at about 245 nm; absorbance at about
245 nm, about 0.49 to 0.53.

C. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (b).

D. Determine by the oxygen-flask method (2.3.34), using 20
mg of the substance under examination and 5 rnl of 1.25 M
sodium hydroxide as the absorbing liquid. When the process
is complete, dilute to 10 rnl with water; the resulting solution
complies with the following tests.

(a) Add 0.1 rnl to a mixture of 0.1 rnl of a freshly prepared
alizarin red S solution and 0.1 rnl of zirconyl nitrate solution;
the red colour becomes clear yellow.

(b) Acidify 5 rnl with 0.5 M sulphuric acid; the solution gives
the reactions of chlorides (2.3.1).

HALOPERIDOL INJECTION

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of chloroform, 10
volumes of glacial acetic acid and 10 volumes of methanol.

Test solution (a). Dissolve 0.1 g of the substance under
examination in 10 rnl ofchloroform.

Test solution (b). Dilute 5 rnl of test solution (a) to 50 rnl with
chloroform.

Reference solution (a). A solution containing 0.005 per cent
w/v of the substance under examination in chloroform. .

Reference solution (b). A 0.1 per cent w/v solution of
haloperidol RS in chloroform.

Apply to the plate 10 f.ll of each solution. After development,
dry the plate in air and spray with dilute potassium
iodobismuthate solution. Any secondary spot in the
chromatogram obtained with test s~lution (a) is not Iilore
intense than the spot in the chromatogram obtained with
reference solution (a). The test is not valid unless the
chromatogram obtained with reference solution (a) shows a
distinct and clearly visible spot.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than 0.5 percent, determined
on 1.0 g by drying in an oven at 60° at a pressure not exceeding
0.1 kPa for 3 hours.

Assay. Weigh accurately about 0.2 g and dissolve in 25rnl of
anhydrous glacial acetic acid. Titrate with 0.05 M perchloric
acid, using 0.2 rnl of 1-naphtholbenzein solution as indicator
and titrating until the colour changes from orange-yellow to
yellowish green. Carry out a blank titration.

1 rnl of 0.05 M perchloric acid is equivalent to 0.01879 g
Cz1H23ClFNOz•

Storage. Store protected from light.

Haloperidol Injection
Haloperidol Injection is a sterile solution of Haloperidol in
Lactic Acid diluted with Water for Injections.

Haloperidol Injection contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
haloperidol, CZ1Hz3ClFNOz.

Usual strengths. 5 mg per rnl; 10 mg per rnl.

Identification

A. To a volume of the injection containing 20 mg ofHaloperidol
add 5 rnl of water and 1 rnl of 1 M sodium hydroxide and
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extract with 10 ml ofchloroform. Filter the cWorofonn extraCt
through absorbent cotton, evaporate the filtrate to dryness
and;&y the residue at 60° ata pressurenot exceeding 0.7 kPa.
The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with haloperidol
RSor with the reference spectrum of haloperidol.

B. When examined in the range 230 nm to 360 nm (2.4.7), the
firial solution obtained in the Assay shows an absorption
maximum only at about 245 nm.

Tests

pH (2.4.24).2.8 to 3.6.

Related substances. Determine by thin..:layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of chloroform, 10
volumes of glacialacetic acid and 10 volumes of methanol.

Test solution. The injection under examination.

Reference solution (a). Dilute 1 volume.of the injection to 100
volumes with methanol.

Reference solution (b). Dilute 1 volume of the injection to 200
volumes with methanol.

Apply to the plate a volume of the injection containingO.l mg
ofHaloperidol and the same volume of the reference solutions.
After development, dry the plate in air and spray with dilute
potassium iodobismuthate solution. Any secondary spot in
the chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with
reference solution (a) and not more than one such spot is
more intense than the spot in the chromatogram obtained
with reference solution (b).

Otber tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. To an accurately measured volume of the injection
containing about 10 mg of Haloperidol add 8 ml of water and
10 ml of 1 M hydrochloric acid. Extract with successive
quantities of25, 25, 10 and 10 ml of ether. Wash the combined
ethel,".extracts with 10ml ofw(lter, combine the aqueous layers
and remove the ether using a rotary evaporator. Add sufficient
water to produce 100.0 ml and dilute 10.0 mlto 100.9 ml with
methanol. Measure the absorbance of the resulting solution
at the maximum at about 245 nm (2.4.7). Calculate the content
of CZ1Hz3ClFNOz taking 346 as the specific absorbance. at
245nm.

i', '

St()rllge.St()r~ protected from light.

IF 2010

Haloperidol Oral Solution
Haloperidol Oral Drops; Haloperidol Solution

Haloperidol Oral Solution is a solution ofHaloperidol in Purified
Water prepared with the aid of Lactic Acid.

Haloperidol Oral Solution contains not less than 95.0 per cent
and not more than 105.0 per cent of the stated amount of
haloperidol, Cz1H23ClFNOZ'

Usual strengths. 1 mg per ml; 2 mg per ml.

Description. A clear, colourless solution.

Identification

A. To a volume of the oral solution containing 20 mg of
Haloperidol,add.LmLoU Msodium.hydroxide,extracLwith
10 ml of chlorofonn, filter and evaporate the filtrate to dryness.
The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with haloperidol
RS treated in the same manner or with the reference spectrum
of haloperidol.

B. When examined in the range 230 nm to 360 nm (2.4.7), the
final solution obtained in the Assay shows an absorption
maximum only at about 245 nm.

Tests

pH (2.4.24). 35to 4.5.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of92 volumes ofdichloromethane, 8
volumes of methanol and 1 volume of strong ammonia
solution.

Test solution. Dilute the oral solution if necessary with
methanol to contain 0.1 per cent w/v of Haloperidol.

Reference solution (a). Dilute 1 volume of tI:ie test solution to
100 volumes with methanol.

Reference solution (b). Dilute 1 volume of the test solution to
200 volumes with methanol.

Apply to the plate 50 !Jl of each solution. After development,
dry the plate in air and spray with dilute potassium
iodobismuthate solution. Any secondary spot in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with
reference solution (a) and not more than one such spot is
more intense than the spot in the chromatogram obtained
with reference solution (b).

Other tests. Complies with the tests stated under Oral Liquids.

1436



IP 2010

Assay. To an accurately measured volume of the oral solution
containing about 10 mg of Haloperidol add 8 mI of water and
10 mI of 1 M hydrochloric acid. Extract with successive
quantities of25, 25, 10 and 10 ml ofether. Wash the combined
ether extracts with 10 mI of water, combine the aqueous layers
and remove the ether using a rotary evaporator. Add sufficient
water to produce 100.0 mI and dilute 10.0 ml to 100.0 mI with
methanol. Measure the absorbance of the resulting solution at
the maximum at about 245 nm (2.4.7). Calculate the content of
C21H23ClFN02taking 346 as the specific absorbance at 245 urn.

Storage. Store protected from light at a temperature between
15° and 25°.

'Haloperidol Tablets
Haloperidol Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
haloperidol, C21H23ClFN02.

Usual strengths. 1.5 mg; 5 mg; 10 mg.

Identification

A. To a quantity of the powdered tablets containinglO mg of
Haloperidol add 5mI ofwaterand 1mI of1M sodium hydroxide
and extract with 10 mI of chloroform. Filter the chloroform
extract through absorbent cotton, evaporate the filtrate to
dryness and dry the residue at 60° at a pressure not exceeding
0.7 kPa. The re,sidue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with haloperidol
RS or with the reference spectrum of haloperidol.

B. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (b).

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of chloroform, 10
volumes of glacial acetic acid and 10 volumes of methanol.

Test solution (a). Shake a quantity of the powdered tablets
containing 10 mg of Haloperidol with 10 mI of chloroform,
fIlter, evaporate the fIltrate to dryness and dissolve the residue
in 1 mI of chloroform.

Test solution (b). Dilute 1 volume of test solution (a) to 10
volumes with chloroform.

Reference solution (a). Dilute 1 volume of test solution (a) to
200 volumes with chloroform.

Reference solution (b). A 0.1 per cent w/v solution of
haloperidol RS in chloroform.

HALOPERIDOL TABLETS

Apply to the plate 10!Jl of each solution. After development,
dry the plate in air and spray with dilute potassium
iodobismuthate solution. Any secondary spot in the
chromatogram obtained with test solution (a) is not more
intense than the spot in the chromatogram obtained with
reference solution (a). The test is not valid unless the
chromatogram obtained with reference solution (a) shows a
distinct and clearly visible spot.

Uniformity of content. Comply with the test stated under
Tablets.

Determine by liquid chromatography (2.4.14).

Test solution. Place one tablet in 10 mI of the mobile phase,
shake in an ultrasonic bath for 2 minutes, centrifuge and use
the supernatant liquid after diluting suitably with the mobile
phase if necessary.

Reference solution. A solution containing 0.015 per cent w/v
of haloperidol RS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 5 mm, packed with

octadecylsilane bonded to porous silica (5 fllll),
- mobile phase: a mixture of 55 volumes of a 1 per cent

w/v solution of ammonium acetate and 45 volumes of
acetonitrile,

- flow rate. 2mI per minute,
- spectrophotometer set at 247 urn,
- injection volume. 20 !Jl.

Calculate the content of C21H23ClFN02in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. For tablets containing more than 2 mg - Weigh and
powder 20 tablets. On the powder determine by liquid
chromatography (2.4.14).

Test solution. Weigh accurately a quantity of the powder
containing about 20 mg ofHaloperidol, shake with 60 mI of the
mobile phase, place in an ultrasonic bath for 2 minutes, add
sufficient quantity of the mobile phase to produce 100.0 mI.
Centrifuge and use the supernatant liquid.

Reference solution. A solution containing 0.02 per cent w/v of
haloperidol RS in the mobile phase.

Chromatographic system

- a stainless steel column 15 cm x 5 mm, packed with
octadecylsilane bonded to porous silica (5 !.un),

- mobile phase: a mixture of 55 volumes of a 1 per cent
w/v solution of ammonium acetate and 45 volumes of
acetonitrile,

- flow rate. 2 mI per minute,
- spectrophotometer set at 247 urn,
- injection volume. 20 !Jl.

Calculate the content of C21H23ClFN02 in the tablets.

1437



HEPARIN SODIUM

For tablets containing 2 mg or less - Use the average of the
10 individual results obtained in the test for Unifonnity of
content.

Storage. Store protected from light.

Heparin Sodium
Heparin Sodium is the sodium salt of sulphated
glycosaminoglycans present as a mixture of heterogeneous
molecules varying in molecular weights. It is present in
mammalian tissues and is usually obtained from the intestinal
mucosa or other suitable tissues of domestic mammals used
for food by man. The sourcing of heparin material must be
specified in compliance with applicable regulatory
requirements. It is purified to retain a combination of activities
JJ,gm,m;J di:ff~J:'~llt. fnl.~tiQIl~Qf tl1~ blo..Q_c:i.clotttgg_g:_quence'-. ..
It is composed of polymers of alternating derivatives of
D-glucosarnine (N-sulphated, O-sulphated, or N-acetylated)
and uronic acid, L-iduronic acid or D-glucuronic acid) joined
by glycosidic linkages. The component activities ofthe mixture
are in ratios corresponding to those shown by the Heparin
Sodium reference standard. Some of these components have
the property of prolonging the clotting time of blood. This
occurs mainly through the formation of a complex of each
component with the plasma proteins antithrombin ill and
heparin cofactor II to potentiate the inactivation of thrombin.
Other coagulation proteases_in the .clottingsequenc.e,. such
as activated factor X, are also inhibited.

Heparin Sodium.intended.foL use. in themanufacture..of
parenteral preparation contains not less than 150 ill per mg
and heparin sodium not intended for the use in the parenteral
preparation contains not less than 120 ill per mg, calculated
on the dried basis and not less than 90.0 per cent and not more
than 110.0 per cent of the stated arriount of heparin sodium.

Category. Anticoagulant.

Description. A white or grayish-white powder; odourless;
moderately hygroscopic.

Identification

A. It delays the clotting of freshly shed blood.

B. Gives the test A for Sodium (2.3.1).

C. In the test for Oversulphated chondroitin sulphate, the
principal peak in the chromatogram obtained with the test
solution corresponds to the peak in the chromatogram
obtained with reference solution (a).

Tests

pH (2.4.24).5.0 to 7.5, determined in 1.0 per cent w/v solution.

Oversulphated Chondroitin Sulphate (OSCS). Detennine by
liquid chromatography (2.4.14).

Test solution. Dissolve 500 mg of' the substance under
examinationinlO.O rnl ofwater.

IP2010

Reference solution (a). A2.0 per cent w/v solution of heparin
sodium RS in water.

Reference solution (b). A 0.02 per cent w/v solution of
oversulphated chondroitin RS in reference solution (a).

Chromatographic system
- a stainless steel column 25 cm x 2 mm, packed with a

hydroxide- selective, strong anion-exchange resin
consisting of a highly cross-linked core of 13 flill
micoporous particles having a pore size less than 10
Angstrom units and consisting of ethylvinyl benzene
cross-linked with 55 per cent divinylbenzene with a latex
coating composed of85 nm diameter microbeads bonded
with alkanol quaternary ammonium ions (6 per cent)
(Such as Dionex Ion pac- AS11),

- column temperature. 40°,
mobile phase: A a O;04'per centw/v solutionof sodium
dihydrogen phosphate dihydrate in water, adjusted to
pH 3.0 with phosphoric acid, filter,

B. a 14.0 per cent w/v solution of sodium
perchlorate in mobile phase A, adjusted to pH 3.0 with
phosphoric acid, fIlter,

- a linear gradient programme using the conditions given
below,

- flow rate. 0.22 rnl per minute,
- spectrophotometer set at 202 nm,
- injection volume. 1O,n.

Time Mobllephise A. MobiIiphase B .
(in min) (per cent v/v) (per cent v/v)

08020

ill 10 90

61 80 20

75 80 20

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to oversulphated
chondroitin sulphate and heparin is not less than 1.5. The
retention time of heparin is about 30 minutes 'and of
oversulphated chondroitin sulphate is about 50 minutes.

Inject the test solution and reference solution (a). The retention
time of the principal peak obtained from the test solution
corresponds to the peak obtained from reference solution (a).
In the chromatogram obtained with the test solution, no peak
corresponding to OSCS is observed.

Heavy metals (2.3.13). 0.5 g complies with the limit test for
heavy metals, Method B (40 ppm).

Protein and nucleotidic impurities. Absorbance of a 0.4 per
cent w/v solution at about 260 nm (2.4.7) (for nucleotides) and
about 280 nm(for proteins) is not more than 0.2 and 0.15
respectively.

Nitrogen (2.3.30). 1.3 to 2.5 per cent, calculated on the dried
basis.
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Sulphated ash (2.3.18).28.0 to 41.0 per cent, detennined on
O.2g.

Loss on drying (2.4.19). Not more than 8.0 per cent, determined
on 1.0 g by drying in an oven over phosphorous pentaoxide
at 60° at a pressure not exceeding 0.7 kPa for 3 hours.

Assay. Determine the potency ofheparin sodium by comparing
the concentration necessary to prevent the clotting of sheep
or goat or human plasma with the concentration of the
reference solution of heparin sodium necessary to give the
same effect under the condition of the following method of
assay.

Test solution. Dissolve 25 mg of substance under examination,
in sufficient saline to produce a concentration of 1 mg per rnl,
and dilute to a concentration estimated to correspond to that
of the reference solution.

Reference solution. Determine by preliminary trial, ifnecessary,
approximately the minimum quantity of heparin sodium RS
which, when added in 0.8 rnl ofsaline, maintains fluidity in 1 rnl
of prepared plasma for 1 hour after the addition of 0.2 rnl of
calcium chloride (1 in 100). This quantity is usually between 1
and 3 Heparin Units. On the day of the assay prepare a
reference solution such that it contains, in each 0.8 rnl ofsaline,
the above-detennined quantity of the reference standard.

Preparation ofplasma. Collect blood from sheep directly into
a vessel containing about 8 per cent of sodium citrate in the
proportion of one volume to each 19 volumes of blood to be
collected. Mix immediately by gentle agitation and inversion
of the vessel. Promptly centrifuge the blood, and pool the
separated plasma. To a 1 rnl portion of the pooled plasma in a
clean test tube add 0.2 rnl of calcium chloride (l in 100), and
mix. Consider the plasma suitable for use if a solid clot forms
within 5 minutes. To store plasma for future use, subdivide
the pooled lot into portions not exceeding 100 rnl in volume,
and store in the frozen state, preventing even partial thawing
prior to use. For use in the assay, thaw the frozen plasma in a
water-bath at a temperature not exceeding 37°. Remove
particulate matter by straining the thawed plasma through a
coarse filter.

Procedure. To meticulously clean 13 mm x 100 mm test tubes
add graded amounts of the reference solution selecting the
amount so that the largest does not exceed 0.8 rnl and so that
they correspond roughly to a geometric series in which each
step is approximately 5 per cent greater than the next lower. To
each tube so prepared add sufficient saline to make·the total
volume 0.8 rnl. Add 1.0 rnl of prepared plasma to each tube.
Then add 0.2 rnl of calcium chloride (1 in 100), note the time,
immediately insert a suitable stopper in each tube, and mix the
contents by inverting three times in such a way that the entire
inner surface of the tube is wet.

HEPARIN SODIUM

In the same manner set up a series using the test solution,
completing the entire process of preparing and mixing the
tubes of both the reference solution and the test solution
within 20 minutes after the addition of the prepared plasma.
One hour, accurately timed, after the addition of the calcium
chloride, determine the extent of clotting in each tube,
recognizing three grades (0.25, 0.50, and 0.75) between zero
and full clotting (1.0). If the series does not contain 2 tubes
graded more than 0.5 and 2 tubes graded less than 0.5, repeat
the assay, using appropriately modified reference solution
and test solution.

Convert to logarithms the volumes of reference solution used
in the successive 5 or 6 tubes that bracket a grade of clotting
of 0.5, including at least 2 tubes with a larger and 2 tubes with
a smaller grade than 0.5. Number and list the tubes serially,
and tabulate for each the grade of clotting observed in each
tube. From the log-volumes, x, and separately from their
corresponding grades of clotting, y, compute the paired
averages xi and yi ofTubes 1,2, and 3, ofTubes 2, 3, and 4, of
Tubes 3, 4, and 5, and, where the series consists of 6 tubes, of
Tubes 4, 5, and 6, respectively. If for one of these paired
averages the average grade, yi, is exactly 0.50, the
corresponding xi is the median log-volume of the reference
solution xS. Otherwise, interpolate xS from the paired values
of yi, xi and yi+1, xi+1 that fall immediately below and above
grade 0.5 as

xS = xi + (yi 0.5)(xi+1xi) / (yi yi+1)

From the paired data on the tubes of the test solution, compute
similarly its median log-volume xU.

The log potency of the test solution is

M=xSxU+logR

where R = vS /vU is the ratio of the heparin Units (vS) per rnl
of the reference solution to the mg (vU) ofheparin sodium per
rnl of the test solution.

Heparin Sodium intended for use in the manufacture of
parenteral preparation without a further appropriate procedure
for the removal of bacterial endotoxins complies with the
following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.03 Endotoxin
Unit per Unit of heparin.

Heparin Sodium intended for use in the manufacture of
parenteral preparation without a further appropriate sterilization
procedure complies with the following additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from moisture in tightly-closed
containers, sealed so as to exclude micro-organisms.

Labelling. The label states to indicate the tissue and the animal
species from which it is derived, and the number ofIntemational
Units per miligram.
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Heparin Injection

Heparin Sodium Injection

Heparin Injection is a sterile solution of Heparin Sodium in
Water for Injection. The pH of the solution may be adjusted
by the addition of a suitable alkali or acid.

Heparin Injection contains not less than 90.0 per cent and not
more than 110.0 per cent of the stated potency in terms of ill
perml.

Usual strengths. 1000 Units per ml; 5000 Units per ml; 10000
Units per ml.

Description. A clear, colourless or straw coloured solution,
free from turbidity and matter which deposit on standing.

Identification

A.It delays the clotting of freshly shed blood.

B. Gives reaction A of sodium salts (2.3.1).

Tests

pH (2.4.24).5.0 to 7.5.

Bacterial endotoxins (2.2.3). Not more than 0.03 Endotoxin
Unit per Unit of heparin.

Sterility(2.2.l1). Complies with the test for sterility.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Determine the potency ofheparin sodium by comparing
the concentration necessary to prevent the clotting of sheep
or goat or human plasma with the concentration of the
reference solution of heparin sodium necessary to give the
same effect under the condition of the following method of
assay.

Test solution. Dissolve an accurate weighed quantity
containing about 25 mg ofheparin sodium, in sufficient saline
to produce a concentration of 1 mg per ml, and dilute
quantitatively to a concentration estimated to correspond to
that of the reference solution.

Reference solution. Determine by preliminary trial, ifnecessary,
approximately the minimum quantity of heparin sodium RS
which, when added in 0.8 ml ofsaline, maintains fluidity in 1ml
of prepared plasma for 1 hour after the addition of 0.2 ml of
calcium chloride (1 in 100). This quantity is usually between
1 and 3 Heparin Units. On the day of the assay prepare a
reference solution such that it contains, in each 0.8 ml ofsaline,
the above-determined quantity of the reference standard.

Preparation ofplasma. Collect blood from sheep directly into
a vessel containing about 8 per cent of sodium citrate in the
proportion of one volume to each 19 volumes of blood to be
collected. Mix immediately by gentle agitation and inversion
of the vessel. Promptly centrifuge the blood, and pool the
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separated plasma. To a 1 ml portion of the pooled plasma in a
clean test tube, add 0.2 ml of calcium chloride (1 in 100), and
mix. Consider the plasma suitable for use if a solid clot forms
within 5 minutes. To store piasma for future use, subdivide
the pooled lot into portions not exceeding 100 ml in volume,
and store in the frozen state, preventing even partial thawing
prior to use. For use in the assay, thaw the frozen plasma in a
water bath at a temperature not exceeding 37°. Remove
particulate matter by straining the thawed plasma through a
coarse filter.

Procedure. To meticulously clean 13 mm x 100 mm test tubes
add graded amounts of the reference solution selecting the
amount so that the largest does not exceed 0.8 ml and so that
they correspond roughly to a geometric series in which each
step is approximately 5 per cent greater than the next lower. To
each tube so prepared add sufficient saline to make the total
volume 0.8 ml. Add 1.0 ml of prepared plasma to each tube.
Then add 0.2 ml of calcium chloride (1 in 100), note the time,
immediately insert a suitable stopper in each tube, and mix the
contents by inverting three times in such a way that the entire
inner surface of the tube is wet.

In the same manner set up a series using the test solution,
completing the entire process of preparing and mixing the
tubes of both the reference solution and the test solution
within 20 minutes after the addition of the prepared plasma.
One hour, accurately timed, after the addition of the calcium
chloride, determine·· theextenfofclotting iileach .. tUbe;
recognizing three grades (0.25, 0.50, and 0.75) between zero
and, full clotting (1.0). If the series does not contain 2 tubes
graded more than OSand 2 tubes graded less than 0.5, repeat
the assay, using appropriately modified reference solution
and test solution.

Convert to logarithms the volumes of reference solution used
in the successive 5 or 6 tubes that bracket a grade of clotting
of 0.5, including at least 2 tubes with a larger and 2 tube with
a smaller grade than 0.5. Number and list the tubes serially,
and tabulate for each the grade of clotting observed in each
tube. From the log-volumes, x, and separately from their
corresponding grades of clotting, y, compute the paired
averages xi andyi ofTubes 1,2, and 3, ofTubes 2, 3, and 4, of
Tubes 3, 4, and 5, and, where the series consists of 6 tubes, of
Tubes 4, 5, and 6, respectively. If for one of these paired
averages the average grade, yi, is exactly 0.50, the
corresponding xi is the median log-volume of the reference
solution xS. Otherwise, interpolate xS from the paired values
ofyi, xi and yi+1,xi+1 that fall immediately below and above
grade 0.5 as

xS =xi + (yi 0.5)(xi+1 xi) / (yi yi+1)

From the paired data on the tubes of the test solution, compute
similarly its median log-volume xU.

The log potency of the test solution is
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M =xS-xU + 10gR

Where R =vS /vU is the ratio of the heparin Units (vS) per ml
of the reference solution to the mg (vU) ofheparin sodium per
ml of the test solution.

Storage. Store at a temperature not exceeding 300
•

Labelling. The label states to indicate the volume of the total
contents and the potency in terms of Heparin Units per ml,
except that single-dose containers may be labeled additionally
to indicate the single unit-dose volume and the total number
of Heparin Units. Where it is labeled with total content, the
label states also that the entire contents are to be used or, if
not, any remaining portion is to be discarded. Label it to
indicate also the tissue and the animal species from which it is
derived.

Histamine Phosphate
Histamine Acid Phosphate

F N
HN~NH2 , 2H3P04, H20

CSH9N3,2H3P04,H20 Mol. Wt. 325.2

Histamine Phosphate is 2-(lH-imidazol-4-yl)ethylamine
diphosphate monohydrate.

Histamine Phosphate contains not less than 98.0 per cent and
not more than 101.0 per cent ofCsHgN3,2H3P04, calculated on
the anhydrous basis.

Category. Diagnostic aid (gastric secretion indicator).

Dose. By subcutaneous injection, 500 flg to 1 mg; after
administration ofan antihistamine, 5 mg.

Description. Colourless, long prismatic crystals; odourless.

Identification
TestA may be omitted iftests B, Cand D are carried out. Tests
Band C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with histamine
phosphate RS.

B. In the test for Histiq.ine, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatograni obtained with reference solution (a).

C. Dissolve 0.1 g in 7 ml of water and add 3 ml of sodium
hydroxide solution. Dissolve 50 mg of sulphanilic acid in
10 ml of water containing 0.1 ml of hydrochloric acid and
0.1 ml of a 10 per cent w/v solution of sodium nitrite. On
mixing the two solutions a deep red colour is produced.

D. Gives reaction A of phosphates (2.3.1).

Tests
Appearance of solution. Solution A is clear (2.4.1), and not
more intensely coloured than reference solution BYS7 (2.4.1).

HISTAMINE PHOSPHATE INJECTION

pH (2.4.24).3.7 to 3.9, determined in a 5.0 per cent w/v solution
in carbon dioxide-free water prepared from distilled water
(solution A). .

Histidine. Determine by thin-layer chromatography (2.4.17),
coating the plate with silica gel G.

Mobile phase. A mixture of 75 volumes of acetonitrile, 20
volumes of water and 5 volumes of strong ammonia solution.

Test solution (a). Dissolve 0.5 g of the substance under
examination in 10 rnl ofwater.

Test solution (b). Dilute 5 ml of test solution to 25 rnl with
water.

Reference solution (a). A 1.0 per cent w/v solution of
histamine phosphate RS.

Reference solution (b). A solution containing 0.05 per cent
w/v of DL-histidine monohydrochloride.

Reference solution (c). A mixture of equal volumes of test
solution (a) and reference solution (b).

Apply to the plate 1 fll of each solution. After development,
dry the plate in a current of air and repeat the development in
the same direction. Dry the plate in a current of air, spray with
ninhydrin solution and heat at HO° for 10 minutes. Any spot
corresponding to histidine monohydrochloride in the
chromatogram obtained with test solution (a) is not more
intense than the spot in the chromatogram obtained with
reference solution (b). The test is not valid unless the
chromatogram obtained with reference solution (c) shows two
clearly separated spots.

Sulphates (2.3.17). 3 ml of solution A diluted to 15 ml with
distilled water complies with the limit test for sulphates (0.1
per cent).

Water (2.3.43).5.0 to 6.2 per cent, determined on 0.3 g.

Assay. Weigh accurately about 0.14 g, dissolve in 5 ml of
anhydrous formic acid and add 20 ml of anhydrous glacial
acetic acid. Titrate with 0.1 M perchloric acid, determining
the end-point potentiometrically (2.4.25). Carry out a blank
titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.01536 g of
CSH9N3,2H3P04.

Storage. Store protected from light.

Histamine Phosphate Injection
Histamine Acid Phosphate Injection

Histamine Phosphate Injection is a sterile solution ofHistamine
Phosphate in Water for Injections.

Histamine Phosphate Injection contains not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount of
histamine phosphate, CsHgN3,2H3P04,H20.
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HISTAMINE PHOSPHATE INJECTION

Usual strength. 1 mg per ml.

Identification

A. Evaporate a volume of the injection containing about 2 mg
of Histamine Phosphate on a water bath to dryness, dissolve
the residue in 0.5 ml of water, and add 0.5 ml of sodium
hydroxide. Add 2 drops of a 10 per cent wIv solution of sodium
nitrite and 1 ml of a solution prepared by mixing 50 mg of
sulphanilic acid with 10 ml of water containing 2 drops of
hydrochloric acid; an orange-red colour is produced.

B. To 1 ml of the injection containing not less than 1 mg of
Histamine Phosphate (concentrate a larger volume by
evaporation, ifnecessary), add ammonium molybdate solution
dropwise; a yellow precipitate, which is soluble in ammonia,
is formed.

Tests
pH (2.4.24). 3.0 to 6.0.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Measure accurately a volume of the injection
containing about 10 mg of Histarnine Phosphate, transfer to a
tared 25 ml centrifuge tube containing a thin glass rod slightly
curved at the end, add 0.5 ml of nitranilic acid solution with
continuous stirring and allow to stand for 15 minutes. Add 10
rp!()ff!t{lQI1J!L{2!lper c~l1t),I11ixl:ll1<:iIs~~p ~t QOf()J: 3 !I()J!fs,
Centrifuge fbrl minute, dislodge any particles at the surface
and again centrifuge for 1 minute. Decant the supernatant
liquid and stir the precipitate with 5 ml6fice-c61deihal1ol(95
per cent). Centrifuge for 2 minutes, decant and repeat the
washing with two further quantities, each of 5 ml, of ice-cold
ethanol (95per cent) and fmally with 5 ml of ether. Smear the
residue over the inside of the tube by means of the glass rod
and dry to constant weight at 130°.

1g ofthe residue is equivalent to 0.9529 g ofCsH9N3,2H3P04,HzO.

Storage. Store protected from light.

Homatropine Hydrobromide

, HBr

MotWL356.3
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Homatropine Hydrobromide is (lR,3r,5S)-3-(RS)
mandeloyloxytropane hydrobromide.

Homatropine Hydrobromide contains not less than 99.0 per
cent and not more than 101.0 per cent of C16HzlN03,HBr,
calculated on the dried basis.

Category. Mydriatic; cycloplegic.

Description. Colourless crystals or a white, crystalline powder;
odourless.

Identification

TestA may be omitted iftests B, Cand D are carried out. Tests
Band C may be omitted if tests A and D are carried out.

A. Determine by infrared absmption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with homatropine
liYdrobronlideRS~orwIih~ihe--refeience-sp-ecirumor'
homatropine hydrobromide.

B. Dissolve 50 mg in 1 ml of water and add 2 ml of 2 M acetic
acid. Heat, add 4 ml ofpicric acid solution and allow to cool,
shaking occasionally. The crystals, after washing with two
quantities, each of 3 ml, of iced water and drying at 105° melt
at 182° to 186° (2.4.21).

C. Dissolve about 10 mg in 1 ml ofwater, add a slight excess of
10Mammonia and shake with 5 ml of chloroform. Evaporate
the chloroform layer to dryness on a water-bath and add
r:S'illiora2per centwFisolufionoriiiercu~rlc'chlonae'm
ethanol (60 per cent); a yellow colour develops which becomes
red on warming.

D. Gives reaction A ofbromides (2.3.1).

Tests

Appearance ofsolution. A 5.0 per cent wIv solution in carbon
dioxide-free water is clear (2.4.1), and not more intensely
coloured than reference solution BS8 (2.4.1).

pH(2.4.24).5.0_t06.5,determinedina5.0percentw/vsolution.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 134 volumes of ethyl acetate, 33
volumes of anhydrous f01mic acid and 33 volumes of water.

Test solution. Dissolve 0.4 g of the substance under
examination in 10 ml of methanol (90 per cent).

Reference solution. Dilute 1 volume of the test solution to 200
volumes with methanol (90 per cent).

Apply to the plate 5 !Jl of each solution. After development,
dry the plate at 105° until the odour of the solvent is no longer
detectable, allow to cool and spray with dilute potassium
iodobismuthate solution until spots appear. Any secondary
spot in, the. chr0lllatogramobtained with,the test solutionis
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not more intense than the spot in the chromatogram obtained
with the reference solution.

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined
on 0.5 g.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.3 g, dissolve in 20 ml of
anhydrous glacial acetic acid and add 7 ml ofmercuric acetate
solution. Titrate with 0.1 M perchloric acid, determining the
end-point potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03563 g of
C1JI2IN03,HBr.

Storage. Store protected from light.

Homatropine Eye Drops
Homatropine Hydrobromide Eye Drops

Homatropine Eye Drops are a sterile solution ofHomatropine
Hydrobromide in Purified Water.

Homatropine Eye Drops contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
homatropine hydrobromide, C16H21N03,HBr.

Usual streugth. 2 per cent w/v.

Identification

A. To a volume containing 60 mg of Homatropine
Hydrobromide add 3 ml of dilute ammonia solution, extract
with 15 ml of chloroform, dry the chloroform extract over
anhydrous sodium sulphate, fJlter and evaporate the fJltrate
to dryness. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with homatropine
hydrobromide RS or with the reference spectrum of
homatropine hydrobromide.

B. To the residue obtained in test A, add 1.5 ml of a 2 per cent
w/v solution of mercuric chloride in ethanol (60 per cent); a
yellow colour is produced which becomes red on gentle
warming (distinction from most other alkaloids except atropine
and hyoscyamine).

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 134 volumes of ethyl acetate, 33
volumes of anhydrous formic acid and 33 volumes of water.

HOMATROPINE EYE DROPS

Test solution. Use the eye drops, diluted if necessary with
water to contain 1per cent w/v ofHomatropine Hydrobromide.

Reference solution. Dilute 1 volume of the test solution to 200
volumes with water.

Apply to the plate 40 ~ of each solution. After development,
dry the plate at 105° until the odour of the solvent is no longer
detectable, allow to cool and spray with dilute potassium
iodobismuthate solution until spots appear. Any secondary
spot in the chromatogram obtained with the test solution is
not more intense than the spot in the chromatogram obtained
with the reference solution. Mter development, dry at 105°
until the odour of solvent is no longer detectable, allow to
cool and spray with dilute potassium iodobismuthate solution
until spots appear. Any secondary spot in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with the reference solution.

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by gas chromatography (2.4.13).

Test solution (a). Add 1 ml of a 2 per cent w/v solution of
atropine sulphate RS (internal standard) in methanol (solution
A) and 1 ml ofdilute ammonia solution to a volume of the eye
drops containing about 20 mg ofHomatropine Hydrobromide,
diluted if necessary to 5.0 ml with water. Extract with two
quantities, each of 5 ml, of chloroform, shake the combined
extracts with 1 g of anhydrous sodium sulphate, fJlter and
evaporate the filtrate to dryness. Dissolve the residue in
10.0 ml of dichloromethane. To 1.0 ml of this solution add 0.2
ml of a mixture of 4 volumes of N,O-bis (trimethylsilyl)
acetamide and 1 volume of trimethyl- chlorosilane, mix and
allow to stand for 30 minutes.

Test solution (b). Prepare in the same manner as test solution
(a) but omitting the addition of solution A.

Reference solution. Add 1ml of solution A and 1ml of dilute
ammonia solution to 5.0 ml of a 0.4 per cent w/v solution of
homatropine hydrobromide RS and complete the procedure
described under test solution (a) beginning at the words
"Extract with two quantities, each of5 ml, of chloroform....".

Chromatographic system

- a glass column 1.5 m x 4 mm, packed with acid-washed,
silanised diatomaceous support (80 to 100 mesh) coated

. with 3 per cent w/w of phenyl methyl silicone fluid
(50 per cent phenyl) (such as OV-17),

- temperature:
column. 220°,
inlet port and detector. 280°,

- flow rate. 30 ml per minute of the carrier gas.

Calculate the content of C16H21N03,HBr in the eye drops.
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Mobile phase B
(per centv/v)

30

3~70

7~30

30

HOMATROPINE METHYLBROMIDE

Homatropine Methylbromide

Br

Mol. Wt. 370.3

Homatropine Methylbromide is (IR,3r,5S)-3-[[(2RS)-2
hydroxy-2-phenylacetyl]oxy]-8,8-dimethyl-8-
azoniabicyclo[3;2;1]octanebromide; . - ~~-

Homatropine Methylbromide contains not less than 98.5 per
cent and not more than 101.0 per cent of C 17H24BrN03,

calculated on the dried basis.

Category. Anticholinegic

Description. A white or almost white, crystalline powder or
colourless crystals.

Identification

I'l!stA maybe Qwitte4 iftestsBand C are carried out. TestE
may be omitted if tests A and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with homatropine
methylbromide RS or with the reference spectrum of
homatropine methylbromide.

B. Dissolve 50 mg in 1ml ofwater and add 2 ml ofdilute acetic
acid. Heat and add 4 ml ofpicric acid solution, allow to cool,
shaking occasionally. Wash the crystals, with two quantities,
each of3 ml oficed water and dried at 105°. The residue melts
between 132° to 138° (2A2l). .

C. It gives reaction A ofbromides (2.3.1).

Tests

Appearance ofsolution. A5.0 per cent w/v solution in carbon
dioxide-free water (solution A) is clear (2.4.1) and colourless
(2.4.1).

pH (2,4;24).4.5 to 6.5, determined in solutionA.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. 18 volumes of acetonitrile and 82 volumes
of mobile phase A.

Test solution. Dissolve 50 mg of the substance under
examination in 25.0 ml of the solvent mixture.
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Reference solution (a). Dilute 5.0 ml of the test solution to
100.0 ml with the solvent mixture. Dilute 5.0 ml of the solution
to 50.0 ml with the solvent mixture.

Reference solution (b). Dilute 5.0 ml ofreference solution (a)
to 25.0 ml with the solvent mixture.

Reference solution (c). Dissolve 5.0 mg of homatropine
hydrobromide RS in the solvent mixture and dilute to 50.0 ml
with the solvent mixture. To 10.0 ml of the solution, add 0.5.ml
of the test solution and dilute to 100.0 ml with the solvent
mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (3 /lID),
column temperature. 25°,
mobile phase: A. . dissolve 3.4 g of potassium
dihydrogen phosphate and 5.0 g of sodium
heptanesulphonate monohydrate in 1000 ml of water,
and adjust to pH 3.0 with a 33 per cent w/v solution of
orthophosphoric acid,

B. a mixture of 40 volumes of mobile
phase A and 60 volumes of acetonitrile,
a linear gradient programme using the conditions given
below,
flow rate. 1.4 ml per minute,
spectrophotometer set at 210 om,
injection volume. 10 Ill.

Time Mobile phase A
(in min) (per cent v/v)

0-2 70

2-15 70~30

15-20 30~70

20-25 70

Inject reference solution (c). The test is not valid unless
l'e~Qlution . between the peaks due .to. homatropine
methylbromide and homatropine impurity B is not less than
2.5 and tailing factor for the peak due to homatropine
methylbromide is not more than 2.5. The relative retention
time with respect to homatropine methylbromide for (2RS)-2
hydroxy-2-phenylacetic acid (mandelic acid) (homatropine
impurity C) is about 0.7, for (IR,3s,5s)-3-[[(2RS)-2-hydroxy-2
phenylacetyl]oxy]-8,8-dimethyl-8-azoniabicyclo[3.2.1]oct-6
ene(methyldehydro-homatropine) (homatropine impurity' A)
is about 0.9, for homatropine (homatropine impurity B) is about
1.2, for (lR,2R,4S,5S,7s)-7-[[(2S)-3-hydroxy-2-phenyl
propanoyl]oxy-9,9-dimethyl-3-oxa-9-azoniatricyclo nonane
(methylliyoscine) (homatropine impurity D) is about 1.3, for
methylatropine (homatropine impurity E) is about 1.4 and for
methyl (2RS)-2-hydroxy-2-phenylacetate(methyl mandelate)
(homatropine impurity F) is about 1.7.
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Inject reference solution (a), (b) and the test solution. In the
chromatogram obtained with the test solution the area of
secondary peak corresponding to homatropine impurities A
and B; for each impurity is not more than the area of the
principal peak in the chromatogram obtained with reference
solution (a) (0.5 per cent), The area of the secondary peaks
corresponding to homatropine impurities C, D, E and F; for
each impurities is not more than the area of the principal peak
in the chromatogramobtained with reference solution (b) (0.1
per cent). The area of any other secondary peak is not more
than the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.1 per cent). The sum of
the areas of all secondary peaks is not more than twice the
area of the principal peak in the chromatogram obtained with
reference solution (a) (1.0 per cent). Ignore the peak due to the
bromide ion which appears close to the principle peak due the
solvent. Ignore any peak with an area less than 0.5 times the
area of the principal peak in the chromatogram obtained with
reference solution (b) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 is by drying in an oven at 105°.

Assay. Weigh accurately about 0.3 g and dissolve in 10 ml of
water. Titrate with 0.1 M silver nitrate, determining the end
point potentiometrically (2.4.25), using a silver indicator
electrode and a silver- silver chloride reference electrode.

1 ml of 0.1 M silver nitrate is equivalent to 0.03703 g of
C17H2J3iN03.

Storage. Store protected from light.

Homatropine Methylbromide Tablets
Homatropine Methylbromide Tablets contain not less than
90.0 per cent and not more than 110.0 per cent of the stated
amount ofhomatropine methylbromide, C17H2J3rN03.

Usualstrength. 15 mg.

Identification

Shake a quantity of powdered tablets containing about 10 mg
of Homatropine Methylbromide, with 15 ml of a mixture of
equal volumes of methanol and water for 10 minutes, and
fIlter. Evaporateihe fIltrate on a steam bath to dryness, and
dry at 105° for 1 hour. The residue of homatropine
methylbromide so obtained melts between 190° and 198°
(2.4.21).

Tests

Dissolution (2.5.2).

Apparatus No.1,

HOMATROPINE METHYLBROMIDE TABLETS

Medium. 900 ml ofwater,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter through
a membrane filter. Measure the absorbance (2.4.7) ofthe filtrate,
suitably diluted if necessary with dissolution medium at 258
urn. Calculate the content of homatropine methylbromide,
C17H24BrN03in the medium from the absorbance obtained from
a solution of known concentration of homatropine
methylbromide RS.

D. Not less than 75 per cent of the stated amount of
C17H2J3rN03.

Uniformity ofcontent.

Test solution. Disperse 1 tablet in water to obtain a solution
of 0.01 per cent w/v of Homatropine Methylbromide.

Reference solution. A 0.01 per cent w/v solution of
homatropine methylbromide RS in water.

Transfer 2.0 ml each of the test solution and the reference
solution to separate glass-stoppered 50-ml flasks. To each
flask, add 0.1 ml of 10 per cent w/v solution of sodium
hydroxide solution and heat on a water-bath at 80° for 15
minutes, cool. Add 2.0 ml of 0.2 M eerie ammonium sulphate
in 1 M sulphuric acid, and mix. To each flask, add 20 ml ofn
hexane and shake for 15 minutes and measure the absorbance
at 242 urn (2.4.7).

Assay.

Test solution. Weigh and finely powder 20 tablets. Shake a
quantity of powdered tablets containing about 12.5 mg of
Homatropine Methylbromide with 10 ml ofwater for 30 minutes.
Filter under reduced pressure through a sintered-glass crucible
into a test tube placed in the suction flask under the filtering
funnel, and wash under suction with several small portions of
water. Transfer the contents of the test tube to a 25-ml
volumetric flask and dilute with water.

Reference solution. A 0.05 per cent w/v solution of
homatropine methylbromide RS in water.

Transfer 10.0 ml each of the test solution and the reference
solution to separate test tubes, to each add 1 ml of 2.5 M
sulphuric acid and 2 ml of ammonium reineckate, shake and
allow to stand for 1 hour. Filter through a sintered-glass
crucible with suction, using portions of the fIltrate to transfer
the precipitate completely to the filter, and wash it with three
2-ml portions of ice-cold water. Completely dissolve the
precipitate by pouring over it I-ml portions of acetone with
the application of suction and dilute to 10 ml with acetone and
measure the absorbance at 525 urn (2.4.7).

Calculate the content of C17H2J3rN03in the tablets.

Storage. Store protected from light.
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HYALURONIDASE

Hyaluronidase
Hyaluronidase is a material containing enzymes, which
depolymerise the mucopolysaccharide, hyaluronic acid. It may
be prepared from the testes and semen ofmammals and purified
by fractional precipitation so as to remove inert material and
to which hydrolysed gelatin or a suitable non-protein
stabilising agent may be added. The product is freeze-dried in
single dose containers, which are sealed so as to exclude
micro-organisms.

Hyaluronidase contains not less than 300 Units per mg,
calculated on the dried basis. It may contain a suitable stabilizer.

Category. Depolymerising enzyme used as spreading factor.

Dose. By subcutaneous or intramuscular injection, 1500 Units
.either.mixed.with.theinjectiQn.fluid.(ifc_Qmpl!.ti..bl~)..9.rirri~cl~Q
into the site before injection is administered.

Description. A white or yellowish-white, fluffy powder.

Identification

A. A solution containing the equivalent of 100 Units in 1 rnl of
saline solution depolymerises an equal volume of a 1 per cent
w/v solution of sodium hyaluronate at 20° in 1 minute as
shown by a pronounced decrease in viscosity. This action is
destroyed by heating the initial solution at 100° for 30 minutes.

B. A solution containing the equivalent of 1 Unit in.O.2.rnl of
saline solution when injected intracutaneously into
experimental animals together with a suitable indicator shows
a spreading activity when compared with a control solution.

Tests

Appearance ofsolution. A 1.0 per cent w/v solution in carbon
dioxide-free water is clear (2.4.1), and not more than faintly
yellow.

pH (2.4.24). 4.5 to 7.5, determinedin a 0.3 per cent w/v solution
if carbon dioxide-free water.

Light absorption. Dissolve a quantity containing 1500 Units
in sufficient carbon dioxide-free water to produce 5.0 rnl and
measure the absorbance of the resulting solution at about
260 urn and 280 urn; absorbance at about 260 nm, not more
than 0.42 and at about 280 urn, not more than 0.60 (2.4.7).

Bacterial endotoxins (2.2.3). Not more than 0.2 Endotoxin Unit
pel." tmit Qf hY1:iluronidase.

Sterility (2.2.11). Complies with the test for sterility.

Assay. The potency of hyaluronidase is determined by
comparing its effects against those of the Standard
Preparation.

StandardPreparation

The Standard Preparation is the 1st International Standard for
Hyaluronidase, bovine, establishedin1955,consistingofdried

IP 2010

bovine testicular hyaluronidase diluted with lactose (supplied
in ampoules containing 10 tablets of 20 mg each; each tablet
contains approximately 200 Units).

Test solution. Dissolve a suitable quantity of the preparation
under examination by adding cold diluent for hyaluronidase
solutions. Dilute the solution with cold diluent for
hyaluronidase solutions so that the absorbances of the
dilutions being assayed will fall on the upper linear part of the
reference curve prepared as follows.

To each of 12 test-tubes (100 mm x 16 mm) add 0.50 rnl of
hyaluronate solution and, respectively and in duplicate, 0.5,
0.4, 0.3, 0.2, 0.1 and 0.0 rnl of diluent for hyaluronidase
solutions. Ifquantities of the solution of the standard solution
other than those indicated below are used, change the
.quantitiesofdiluent.for.hyaluronidase~QlJ"'.tLQ11§.l!.ccQr.<!!!1gly,

At intervals of 30 seconds add to the tubes 0.0, 0.1, 0.2, 0.3, 0.4
and 0.5 rnl of the solution ofthe standard solution, respectively
and in duplicate, making the final volume in each tube 1.0 rnl,
mixing the contents by shaking gently and placing each tube
in a water-bath maintained at 37.0° ± 0.2°. After exactly
30 minutes, remove each tube in order from the water-bath at
intervals of 30 seconds and immediately add 4.0 rnl of serum
solution. Shake artd allow to startd at room temperature for 30
minutes. Shake again and measure the absorbance at about
640 nm (2.4.7). Repeat the operation using 0.50 rnl ofphosphate
buffered saline in place ofthe hyaluronate.solution and make
any necessary corrections. Prepare a reference curve by
plotting the mean of the corrected absorbance for each level
against the potency.

Standard solution. Dissolve one tablet of the Standard
Preparation, accurately weighed, in sufficient cold diluentfor
hyaluronidase solutions to give a solution of known
concentration containing about 1.5 Units per rnl. This solution
should be prepared immediately before use.

To each of 6 test-tubes (100 mm x 16 mm) add 0.50 rnl of
hyaluronate solutionand sufficientdiluent for hyaluronidase
solutions so that the final volume in each tube after the addition
of the solution of the preparation being examined is 1.0 rnl. At
intervals of 30 seconds add to each tube sufficient of the
solution of the preparation being examined so that the tubes
contain about 0.3, 0.5 and 0.7 Units, respectively and in
duplicate, shaking each tube gently and continuing as
described under test solution, beginniIlg at the w()rds "placing
each tube in a water-bath..." . .. ... ...

Storage. Store protected from moisture at a temperature not
exceeding 15°.

Labelling. The label states (1) the total number ofUnits in the
container; (2) the name of any added stabilising agent;
(3) that the preparation is not intended for intravenous
injection.
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Hyaluronidase Injection

Hyaluronidase Injection is a sterile material consisting of
Hyaluronidase with or without excipients. It is filled in a sealed
container.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Hyaluronidase Injection contains not less than 90.0 per cent
and not more than 115.0 per cent of the stated number ofUnits
of hyaluronidase activity.

Usual streugth. 1500 Units.

Descriptiou. A white or yellowish-white powder~

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following requirements.

Identification

A. A solution containing the equivalent of 100 Units in 1 ml of
saline solution depolymerises an equal volume of a 1 per cent
wlv solution of sodium hyaluronate at 20° in 1 minute as
shown by a pronounced decrease in viscosity. This action.is
destroyed by heating the initial solution at 100° for 30 minutes.

B. A solution containing the equivalent of 1 Unit in 0.2 ml of
saline solution when iujected intracutaneously into
experimental animals together with a suitable indicator shows
a spreading activity when compared with a control solution.

Tests

pH (2.4.24). 4.5 to 7.5, determined in a 0.3 per cent wlv solution
in carbon dioxide-free water.

Appearance ofsolutiou. A 1.0 per cent wIv solution in carbon
dioxide-free water is clear (2.4.1), and not more than faintly
yellow.

Bacterial eudotoxins (2.2.3). Not more than 0.2 Endotoxin Unit
per unit of hyaluronidase.

Assay. The potency of hyaluronidase is determined by
comparing its effects against those of the Standard
Preparation.

HYALURONIDASE INJECTION

StaudardPreparatiou

The Standard Preparation is the 1st International Standard for
Hyaluronidase, bovine, established in 1955, consisting ofdried
bovine testicular hyaluronidase diluted with lactose (supplied
in ampoules containing 10 tablets of 20 mg each; each tablet
contains approximately 200 Units).

Test solution. Dissolve the contents of a container by adding
cold diluent for hyaluronidase solutions. Dilute the solution
with cold diluent for hyaluronidase solutions so that the
absorbances of the dilutions being assayed will fall on the
upper linear part of the reference curve prepared as follows.

To each of 12 test-tubes (100 mm x 16 mm) add 0.50 ml of
hyaluronate solution and, respectively and in duplicate, 0.5,
0.4, 0.3, 0.2, 0.1 and 0.0 mI of diluent for hyaluronidase
solutions. Ifquantities of the solution of the standard solution
other than those indicated below are used, change the
quantities of diluentfor hyaluronidase solutions accordingly.
At intervals of30 seconds add to the tubes 0.0, 0.1, 0.2, 0.3, 0.4
and 0.5 mI of the solution of the standard solution, respectively
and in duplicate, making the final volume in each tube 1.0 ml,
mixing the contents by shaking gently and placing each tube
in a water-bath maintained at 37.0° ± 0.2°. Mter exactly
30 minutes, remove each tube in order from the water-bath at
intervals of 30 seconds and immediately add 4.0 ml of serum
solution. Shake and allow to stand at room temperature for 30
minutes. Shake again and measure the absorbance at about
640 Dill (2.4.7). Repeat the operation using 0.50 mI ofphosphate
buffered saline in place of the hyaluronate solution and make
any necessary corrections. Prepare a reference curve by
plotting the mean of the corrected absorbance for each level
against the potency.

Standard solution. Dissolve one tablet of the Standard
Preparation, accurately weighed, in sufficient cold diluentfor
hyaluronidase solutions to give a ~olution of known

I

concentration containing about 1.5 Units'per mI. This solution
should be prepared immediately before use.

To each of 6 test-tubes (l00 mm x 16 tnm) add 0.50 ml of
hyaluronate solution and sufficient diluentfor hyaluronidase
solutions so that the final volume in each tube after the addition
of the solution of the preparation being examined is 1.0 ml. At
intervals of 30 seconds add to each tube sufficient of the
solution of the preparation being examined so that the tubes
contain about 0.3, 0.5 and 0.7 Units, respectively and in
duplicate, shaking each tube gently and continuing as
described under test solution, beginning at the words "placing
each tube in a water-bath..." I

Labelliug. The label states (1) the total number of Units
contained in it; (2) the nature of any added stabilising agent;
(4) that the injection should be used immediately after
preparation; (5) that the preparation is not intended for
intravenous injection.
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Hydralazine HydrocWoride

~
"':: H

// I N'NH2 ' Hel

::-""N/N

CsHsN4,HO Mol. Wt. 196.6

Hydralazine Hydrobromide is phthalazin-l-ylhydrazine
hydrochloride.

Hydralazine Hydrochloride contains not less 98.5 per cent
and not more than 101.0 per cent ofCsHsN4,HCI, calculated on
the dried basis.

Category~Vasocill<rt()r;anilliyperiensrve:------ _. -- --
Dose. Orally, 25 to 50 mg twice. daily. By slow intravenous
injection, 5 to 20 mg over 20 minutes; may be repeated after
about 30 minutes.

Description. Awhite or almost white, crystalline powder.

Identification

Test A may be omitted if tests B, C, D and E are carried out.
Tests B, C and D may be omitted if tests A and E are carried
out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with hydralazine
hydrochloride RS or with the reference spectrum of
hydralazine hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.001 per cent w/v solution shows absorption maxima at about
240 nm, 260 nm, 305 nm and 315 nm and their absorbances are
about 0.55,0.55,0.27 and 0.22 respectively.

C. Dissolve 0.5 g in a mixture of 8 ml of2 M hydrochloric acid
arid 100 ml ofwatei:Add 2 riil6fsodium iiitrife solUtion, allow
to stand for 10 minutes and ftlter. The precipitate, after washing
with water and drying at 105°, melts at 209° to 212° (2.4.21).

D. To a solution of about 10 mg in 2 ml of water add 2 ml of a
2 per cent w/v solution of 2-nitrobenzaldehyde in ethanol
(95 per cent); an orange precipitate is obtained.

E. A 5 per cent w/v solution gives the reactions of chlorides
(2.3.1).

Tests

Appearance of solution. A 0.4 per cent w/v solution is clear
(2.4.1), and not more intensely coloured than reference solution
GYS4(2.4.1).

pH (2.4.24). 3.5 to 4.2, determined in a 2.0percentw/v solution.

IF 2010

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution (a). Dissolve 25 mg of the substance under
examination in sufficient quantity of the mobile phase to make
50ml.

Testsolution (b). Dilute 1 ml oftest solution (a) to 100ml with
the mobile phase.

Reference solution (a). Dilute 5 ml of test solution (b) to 25 ml
with the mobile phase.

Reference solution (b). Dissolve 25 mg of phthalazine in
sufficient quantity of the mobile phase to make 50 ml and
dilute 4 ml of this solution to 100 ml with the mobile phase.

Reference solution (c). Mix 4 ml of test solution (a) and lOml
()f reference solution (b) and dilute to 100 ml with the mobile
phase.

The solutions should be used within 8 hours ofpreparation.

Chromatographic system
- a stainless steel column 25 cm x 4~6 mm, packed with

porous spherical particles of finely-divided silica gel
chemically bonded to nitrile groups (l0 Ilffi),

- mobile phase: a mixture of 22 volumes of acetonitrile
and 78 volumes ofa solution containing 1.44 g of sodium
dodecyl sulphate and 0.75 g of tetrabutylammonium
bromide per litre adjusted to pH 3.0 with 0.05 M
sulphuric acid,

- flow rate. 1ml per minute,
- spectrophotometer set at 230 nm,
- injection volume. 20 ~.

Inject test solution (b) and adjust the sensitivity of the detector
so that the height of the principal peak in the chromatogram is
not less than 70 per cent of the full scale of the recorder. When
the chromatograms are recorded in the prescribed conditions,
the retention time of hydralazine is about 10 to 12 minutes. If
necessary, adjust the concentration ofacetonitrile in the mobile
phase.

Inject test solution (a) and continue the chromatography for 3
times the retention time ofhydralazine. Inject reference solution
(a). The area of any secondary peak in the chromatogram
obtained with test solution (a) is not greater than the area of the
peak in the chromatogram obtained with reference solution (a).

The test is not valid unless (a) the chromatogram obtained
with reference solution (c) shows two principal peaks and the
resolution between the peaks is not less than 2.5 and (b) the
principal peak in the chromatogram obtained with reference
solution (a) has a signal-to-noise ratio of at least 3.

Hydrazine. Determine by thin-layer chromatography (2.4.17),
coating the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of toluene and 10
volumes of ethanol (95 per cent).
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Test solution. Dissolve 0.12 g of the substance under
examination in 4 rnl of water and 4 rnl of a 15 per cent w/v
solution of salicylaldehyde in methanol and 0.2 ml of
hydrochloric acid. Mix and let it stand at a temperature not
exceeding 25° for 2 to 4 hours to allow complete sedimentation
of the precipitate. Add 4 rnl of toluene, shake vigorously and
centrifuge. Transfer the supernatant liquid to a 100-ml
separating funnel, separate the toluene layer and shake
vigorously, each time for 3 minutes, with two quantities, each
of20 rnl, of a 20 per cent wIv solution ofsodium metabisulphite
and with two quantities, each of 50 rnl, of water. Separate the
toluene layer and use it as the test solution.

Reference solution. Prepare at the same time and in the same
manner as described for the test solution using 1 rnl of a
solution prepared by dissolving 12 mg of hydrazine sulphate
in sufficient quantity of2 M hydrochloric acid to make 100 rnl
and diluting 1 rnl of this solution to 100 rnl with the same
solvent and 3 rnl of water.

Apply to the plate 20 ~ of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate in air and examine in ultraviolet
light at 365 nm. Any spot in the chromatogram obtained with
the test solution showing a yellow fluorescence is not more
intense than the spot in the chromatogram obtained with the
reference solution.

Heavy metals (2.3.13). Moisten the residue obtained in the
test for Sulphated ash with 2 ml of hydrochloric acid,
evaporate to dryness and dissolve the residue in sufficient
water to produce 20 rnl. 12 rnl ofthe resulting solution complies
with the limit test for heavy metals, Method D (20 ppm). Use
lead standard solution (2 ppm Pb) to prepare the standard

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined
on2.0g.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying over phosphorus pentoxide at a pressure
not exceeding 0.7 kPa

Assay. Weigh accurately about 0.1 g and dissolve in a mixture
of 25 rnl of water and 35 ml of hydrochloric acid. Titrate with
0.05 M potassium iodate, determining the end-point
potentiometrically (2.4.25) and using a calomel reference
electrode and a platinum indicator electrode.

1ml of0.05 M potassium iodate is equivalent to 0.009832 g of
CsHsN4,HCl.

Storage~ Store protected from light.

Hydralazine Injection
Hydralazine Hydrochloride Injection

Hydralazine Injection is a sterile material consisting of
Hydralazine Hydrochloride with or without auxiliary
substances. It is filled in a sealed container.

HYDRALAZINE INJECTION

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use. For intravenous infusion,
the injection should be diluted with an appropriate volume of
a suitable diluent.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Hydralazine Injection contains not less than 98.0 per cent and
not more than 114.0 per cent of the stated amount of
hydralazine hydrochloride, CsHsN4,HCl.

Usual strength. 20 mg.

Description. A white or almost white powder; very
hygroscopic.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following requirements.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with hydralazine
hydrochloride RS or with the reference spectrum of
hydralazine hydrochloride.

B. Give the reactions of chlorides (2.3.1).

Tests

pH (2.4.24). 3.5 to 4.2, determined in a 2.0 per cent w/v solution.

Appearance of solution. A 2.0 per cent w/v solution is not
more opalescent than opalescence standard OS2 (2.4.1). A
2.0 per cent w/v solution in 0.01 M hydrochloric acid is not
more intensely coloured than reference solution GYS6 (2.4.1).

Hydraziue. Determine by thin-layer chromatography (2.4.17),
using a silica gel 60-precoated plate.

Mobile phase. The upper layer obtained by shaking together
80 volumes ofhexane, 20 volumes ofstrong ammonia solution
and 20 volumes of ethyl acetate.

Test solution. Dissolve the contents of a container in sufficient
0.1 M methanolic hydrochloric acid to produce a solution
containing 0.5 per cent w/v ofHydralazine Hydrochloride. To
2.0 rnl add 1.0 ml of a 2 per cent w/v solution ofsalicylaldehyde
in methanol and 0.1 ml of hydrochloric acid, centrifuge and
decant the supernatant liquid.

Reference solution. Prepare in the same manner, but using
2.0 ml ofa 0.00025 per cent w/v solution ofhydrazine sulphate
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Hydrochloric Acid contains not less than 35.0 per cent w/w
and not more than 38.0 percent w/w ofHCl.

Category. Pharmaceutical aid (acidifying agent).

Description. Aclear, colourless, fuming liquid; odour, pungent.

in 0.1 M methanolic hydrochloric acid in place of the
solution of the substance under examination.

Apply to the plate 40 III of each solution. After development,
dry the plate in air and spray with dimethylaminobenzaldehyde
reagent. In the chromatogram obtained with the test solution,
any spot corresponding to hydrazine is not more intense than
the spot in the chromatogram obtained with the reference
solution.

Assay. Determine the weight of the contents of 10 containers.
Dissolve 0.1 g of the mixed contents of the 10 containers in a
mixture of 25 ml of water and 35 ml of hydrochloric acid.
Titrate with 0.05 M potassium iodate, determining the end
point potentiometrically (2.4.25) and using a calomel reference
electrode and a platinum indicator electrode.

ImlofO.05Mpotassiumiodateis equivalentto 0.009832 gof
CsHsN4,HCl.

Storage. Store protected from light at a temperature not
exceeding 30°.

Labelling. The label states that solutions containing glucose
should not be used in the preparation of an intravenous
infusion.

RydrQ~I1lQ:ric A~id

Concentrated Hydrochloric Acid

HO Mol. Wt. 36.5

lime solution; the chloroform layer does not become brown
or violet.

Free chlorine. To 60 ml add 50 ml of carbon dioxide-free
water, 1 ml of a 10 per cent w/v solution ofpotassium iodide
and 0.5 ml ofstarch solution and allow to stand in the dark for
2 minutes. Any blue colour produced disappears on the
addition of 0.2 ml of 0.01 M sodium thiosulphate.

Sulphite. Dilute 1 ml with 10 ml of water and add 0.25 ml of
barium chloride solution and 1 ml of 0.01 M iodine; the
colour of the iodine is not completely discharged.

Sulpbates (2.3.17). Mix 6.5 ml with 10 mg of sodium
bicarbonate, evaporate to dryness on a water-bath and
dissolve the residue in 15 ml of distilled water. The resulting
solution complies with the limit test for sulphates (20 ppm).

Residue-on-evaporation;-Not-more-than-O;Ol--per-cent,
determined on 100 g.

Assay. Weigh accurately about 2.0 g, add 30 ml of water, mix
and titrate with 1 M sodium hydroxide using methyl red
solution as indicator.

1 ml of 1 M sodium hydroxide is equivalent to 0.03646 g of
HO.

Storage. Store in stoppered containers of glass or any other
inert material at a temperature not exceeding 30°.

Dilute HydrocWoric Acid
Dilute Hydrochloric Acid is prepared by mixing 274 g of
Hydrochloric Acid and 726 g of Purified Water.

Dilute Hydrochloric Acid contains not less than 9.5 per cent
and not more than 10.5 per cent w/w ofHCl.

Description. A clear, colourless liquid.

Identification

A~ Whe~~dd~d1:~ ]Jot~~~i~l~ pe~~~~~g~-~~t~: chlorine is
evolved.

B. Gives the reactions of chlorides (2.3.1).

Tests

Arsenic (2.3.10). Mix 10.0 g with 40 ml of water and 1 ml of
stannous chloride solutionAsT; the resulting solution complies
with the limit test for arsenic (1 ppm).

Heavy metals (2.3.13). Evaporate 3.5 ml to dryness on a water..:
bath, add 2 ml of dilute acetic acid to the residue and add
water to make 25 ml. The resulting solution complies with the
limit test for heavy metals, Method A (5 ppm).

Bromideand iodide. Dilute5 ml with 10ml ofwater, add 1mlof
chloroform and, dropwise with constantshaking, chlorinated

Identification

A. When added to potassium permanganate, chJlor:ine
evolved.

B. Gives the reactions of chlorides (2.3.1).

Tests

Arsenic (2.3.10). Mix 20.0 g with 20 ml of water and 1 ml of
stannous chloride AsT; the resulting solution complies with
the limit test for arsenic (0.5 ppm).

Heavy metals (2.3.13). Dissolve the residue obtained in the
test for Residue on evaporation in 1 ml of 2 M hydrochloric
acid, dilute to 25 ml with water; to 2.5 ml of the resulting
solution add 2 ml of dilute acetic acid and add water to make
25 ml. The resulting solution complies with the limit test for
heavy metals, MethodA (2 ppm).
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Free cWorine. To 60 ml add 50 ml of carbon dioxide-free
water, 1 ml of a 10 per cent w/v solution ofpotassium iodide
and 0.5 ml of starch solution and allow to stand in the dark for
2 minutes. Any blue colour produced disappears on the
addition of 0.2 ml of 0.01 M sodium thiosulphate.

Residue on evaporation. Notmore than 0.01 percent, determined
on 100g.

Sulphates (2.3.17). Mix 26 m1 with 10 mg of sodium
bicarbonate, evaporate to dryness on a water-bath and
dissolve the residue in 15 ml of distilled water. The resulting
solution complies with the limit test for sulphates (5 ppm).

Assay. Weigh accurately about 6.0 g, add 30 ml of water, mix
and titrate with 1 M sodium hydroxide using methyl red
solution as indicator.

1 ml of 1 M sodium hydroxide is equivalent to 0.03646 g of
HO.

Storage. Store in stoppered containers of glass or any other
inert material at a temperature not exceeding 30°.

Hydrochlorothiazide

0" //0 0" //0
H2N/S~S'NH

CI~N)
H

C7HgClN304S2 Mol. Wt. 297.7

Hydrochlorothiazide is 6-chloro-3,4-dihydro-2H-1,2,4
benzothiadiazine-7-sulphonamide 1,I-dioxide.

Hydrochlorothiazide contains not less than 98.0 per cent and
not more than 102.0 per cent of C7HgClN304S2, calculated on
the dried basis.

Category. Diuretic.

Dose. 25 to 100 mg.

Description. A white or almost white, crystalline powder;
odourless.

Identification

Test A may be omitted iftests B, C and D are carried out. Tests
Band D may be omitted if tests A and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with
hydrochlorothiazide RS or with the reference spectrum of
hydrochlorothiazide.

B. When examined in the range 230 nm to 300 nm (2.4.7), a
0.001 per cent w/v solution in 0.01 M sodium hydroxide shows

HYDROCHLOROTHIAZIDE

an absorption maximum only at about 273 nm; absorbance at
about 273 nm, 0.5 to 0.54. When examined in the range 300 nm
to 360 nm, a 0.005 per cent w/v solution in 0.01 M sodium
hydroxide shows an absorption maximum at 323 nm;
absorbance at about 323 nm, 0.45 to 0.48.

C. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. Ethyl acetate.

Test solution. Dissolve 0.5 g of the substance under
examination in 100 ml ofacetone.

Reference solution. A 0.5 per cent w/v solution of
hydrochlorothiazide RS in acetone.

Apply to the plate 4 ~ of each solution. Mter development,
dry the plate in a current of air and examine in ultraviolet light
at 254 nm. The principal spot in the chromatogram obtained
with the test solution corresponds to that in the chromatogram
obtained with the reference solution.

D. Heat gently about 1 mg with 2 ml of a freshly prepared 0.05
per cent w/v solution of chromotropic acid sodium salt in a
cooled mixture of 7 volumes of water and 13 volumes of
sulphuric acid; a violet colour develops.

Tests

Acidity or alkalinity. Shake 0.5 g of the powdered substance
under examination with 25 ml ofwater for 2 minutes and filter.
To 10 ml of the filtrate add 0.2 ml of0.01 M sodium hydroxide
and 0.15 ml ofmethyl red solution. The solution is yellow and
not more than 0.4 ml of 0.01 M hydrochloric acid is required
to change the colour of the solution to red.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of85 volumes of ethyl acetate and 15
volumes of 2-propanol.

Test solution. Dissolve 0.2 g of the substance under
examination in 10 ml ofacetone.

Reference solution. A 0.01 per cent w/v solution of the
substance under examination in acetone.

Apply to the plate 5 ~ of each solution. Mter development,
dry the plate in a current ofair until the odour of the solvent is
no longer detectable and spray with ethanolic sulphuric acid
(10 per cent); use about 10 ml for a plate (200 mm x 200 mm)
and spray in small portions, allowing the solvent to evaporate
each time and avoiding excessive wetting. Heat to 105° for 30
minutes and immediately place above, but not in, 10 ml of a
saturated solution of sodium nitrite in a glass tank. Carefully
add 0.5 ml of sulphuric acid to the sodium nitrite solution and
allow to stand in the closed tank for 15 minutes. Remove the
plate, heat it in a ventilated oven at 40° for 15 minutes, spray
with three quantities, each of5 ml, of a freshly prepared 0.5 per
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cent w/v solution of N-(1-naphthyl)ethylenediamine
dihydrochloride in ethanol (95 per cent) an.d examine by
transmitted light. Any secondary spot in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with the reference solution.

Chlorides (2.3.12). Dissolve 1.0 g in 25 ml of acetone and
dilute to 30 ml with water. 7.5 ml of the resulting solution
complies with the limit test for chlorides (250 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.12 g and dissolve in 50 ml of
anhydrous pyridine. Titrate with 0.1 M tetrabutylammonium
liydroxide, determining the end-point potentiometrically
(2.4.25). Carry outa blank titration,

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to
0.01488 gofC7HsClN304S2'

Hydrochlorothiazide Tablets
Hydrochlorothiazide Tablets contain not less than 92.5 per
cent and not more than 107.5 per cent of the stated amount of
hydrochlorothiazide, C7HsClN304S2'

Usual str~11~~_s:}5111g;~91I1$'

Identification

Determine by thin-layer chromatography (2.4.17), coatingthe
plate with silica gel GF254.

Mobile phase. Ethyl acetate.

Test solution. Triturate a quantity of the powdered tablets
containing 10 mg ofHydrochlorothiazide with 10 ml ofacetone
and fIlter.

Reference solution. A 0.1 per cent w/v solution of
!Jydrochlorothiazide RS in acetone.

Apply to the plate 5 III of each solution. Mter development,
dry the plate in a current of air, examine in ultraviolet light at
254 om and then spray with ethanolic sulphuric acid (20 per
cent), heat at 105° for 30 minutes and immediately expose to
nitrous fumes in a closed tank for 15 minutes (the nitrous
fumes may be generated by adding 7 M sulphuric acid
dropwise to a solution containing 10 per cent w/v of sodium
nitrite and 3 per cent w/v of potassium iodide). Place the
plate in a current of warm air for 15 minutes and spray with a
0.5 per cent w/v solution of N-(1-naphthyl)ethylenediamine
dihydrochloride in ethanol (95 per cent). Examine the plate
again. By each method of visualisation the principal spot in
the chromatogram obtained with the test solution corresponds
to that in the chromatogram obtained with the reference
solution.

IP 2010

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 85 volumes of ethyl acetate and 15
volumes of 2-propanol.

Test solution. Shake a quantity of the powdered tablets
containing 50 mg ofHydrochlorothiazide with 50 ml ofacetone,
filter, evaporate the fIltrate to dryness and dissolve the residue
in 10 ml of acetone.

Reference solution. Dilute 1 volume of the test solution to 100
volumes with acetone.

Apply to the plate 5 III of each solution. Mter development,
dry the plate in a current of air until the odour of the solvent is
_~() l()~g~!A~!ec:t~1Jl~~(lspr~y_""itl1ethallolj(;s/,llEhlJ.rJco:cit:!

(10 per cent); use about 10 ml for a plate (200 mm x 200 mm)
and spray in small portions, allowing the solvent to evaporate
each time and-avoiding excessive wetting. Heat to 105° for 30
minutes and immediately place above, but not in, 10 ml of a
saturated solution of sodium nitrite in a glass tank. Carefully
add 0.5 ml of sulphuric acid to the sodium nitrite solution
and allow to stand in the closed tank for 15 minutes. Remove
the plate, heat it in a ventilated oven at 40° for 15 minutes,
spray with three quantities, each of 5 ml, of a freshly prepared
0.5 per cent w/v solution of N-(1-naphthyl)ethylenediamine
di!Jydmchloride il1_eth[ll101 (95 Per Cf!}ltJand. exanrine by
transmitted light. Any secondary spot in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with the reference solution.

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of 0.1 M hydrochloric acid,

Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the solution and fIlter promptly
. through a membrane fIlter disc with an average pore diameter

notgreater than 1.0mm. Reject the first few ml of the fIltrate
and dilute a suitable volume of the filtrate with 0.1 M
hydrochloric acid. Measure the absorbance of the resulting
solution at the maximum at about 272 om (2.4.7). Calculate the
content ofC7HgClN304S2 taking 644 as the specific absorbance
at 272 om.

D. Not less than 60 per cent of the stated amount of
C7HsClN30 4S2•..

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 20 mg of
Hydrochlorothiazide, add 50 ml of 0.1 M sodium hydroxide,
shake for 20 minutes and dilute to 100.0 ml with 0.1 M ~odium
hydroxide. Mix, filter, dilute 5.0 ml of the filtrate to 100.0 ml
with water and measure the absorbance of the resulting
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Hydrocortisone
Cortisol

solution at the maximum at about 273 nm (2.4.7). Calculate the
content ofC7HgC1N304Sz taking 520 as the specific absorbance
at273nm.

Hydrocortisone is ll~,17a ,2l-trihydroxypregn-4-ene-3,20
dione.

Hydrocortisone contains not less than 96.0 per cent and not
more than 104.0 per cent of CZIH300S, calculated on the dried
basis.

Category. Adrenocortical steroid.

Dose. Orally, in the treatment of adrenocortical insufficiency,
20 to 30 mg daily, in divided doses; by intramuscular injection
or by slow intravenous injection or infusion, 100 to 500 mg, 3
to 4 times in 24 hours or as required.

Description. A white to practically white, crystalline powder.

Identification

Apply to the plate 2 III of each solution. Develop the
chromatograms successively with each mobile phase. After
both developments, dry the plate in air and examine in
ultraviolet light at 254 nm. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference solution.
Spray the plate with ethanolic sulphuric acid (20 per cent),
heat at 1200 for 10 minutes or until spots appear and allow to
cool. Examine the chromatograms in daylight and in ultraviolet
light at 365 nm. The principal spot in the chromatogram
obtained with the test solution is sirnilarin colour in daylight,
fluorescence in ultraviolet light at 365 nm, position and size to
the principal spot in the chromatogram obtained with the
reference solution.

C. To 2 ml of a 0.1 per cent w/v solution in ethanol (95 per
cent) add 2 ml of sulphuric acid; an intense yellow colour is
produced with a green fluorescence, which is particularly
intense in ultraviolet light at 365 nm. Add the solution to 10 ml
of water and mix; the fluorescence in ultraviolet light at
365 nm does not disappear.

Tests

Specific optical rotation (2.4.22). +1500 to +1560
, determined

in a 1.0 per cent w/v solution in dioxan.

Light absorption (2.4.7). AO.001 per cent w/v solution in
ethanol (95 per cent) exhibits a maximum at about 240 nm;
absorbance at about 240 nm, between 0.42 and 0.45.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 25 mg of the substance under
examination in sufficient tetrahydrofuran to produce 10 ml.

Reference solution (a). Dissolve 2 mg of hydrocortisone RS
and 2 mg ofprednisolone RS in the mobile phase and dilute to
100 ml with the mobile phase.

Reference solution (b). Dilute 1 ml of the test solution to
100 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom, packed with

base deactivated end-capped octadecylsilane bonded
to porous silica (5 flID),

- mobile phase: a mixture of 220 ml of tetrahydrofuran
and 700 ml of water, allowed to equilibrate, diluted to
1000ml with water and mixed again,

- flow rate. 1 ml per minute,
- spectrophotometer set at 254 nm,

injection volume. 20 fll.
Equilibrate the column with the mobile phase for about
30 minutes.

Adjust the sensitivity of the system so that the height of the
principal peak in the chromatogram obtained with reference

Mol. Wt. 362.5

OH
-OH

Test A may be omitted if tests Band C are carried out. Test C
may be omitted if tests A and B are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with hydrocortisone
RS or with the reference spectrum of hydrocortisone.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase (a). A mixture of 77 volumes of
dichloromethane, 15 volumes of ether, 8 volumes ofmethanol
and 1.2 volumes of water.

Mobile phase (b). Arriixture of80 volumes ofether, 15 volumes
of toluene and 5 volumes of i-butanol saturated with water.

Solvent mixture. A mixture of 90 volumes of chloroform and
10 volumes of methanol.

Test solution. Dissolve 0.25 g of the substance under
examination in 100ml with solvent mixture.

Reference solution. A 0.25 per cent w/v solution of
hydrocortisone RS in the same solvent mixture.

o
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solution (b) is not less than 50 per cent of the full scale of the
recorder.

Inject reference solution (a). The retention times are:
prednisolone, about 14 minutes and hydrocortisone about
15.5 minutes. The test is not valid unless the resolution between
the peaks corresponding to prednisolone and hydrocortisone
is at least 2.2. If necessary, adjust the concentration of
tetrahydrofuran in the mobile phase.

Inject separately the solvent mixture of the test solution as a
blank, the test solution and reference solution (b). Continue
the chromatography of the. test solution for four times the
retention time of the principal peak. In the chromatogram
obtained with the test solution, the area of any peak other
than the principal peak, is not greater than half the area of the
principal peak in the chromatogram obtained with reference
s61iifiori(bT(0~5·per·cent):mesumoftlie-areasofaJltliepeaks
other than the principal peak is not greater than 1.5 times the
area of the principal peak in the chromatogram obtained with
reference solution (b) (1.5 per cent). Ignore any peak obtained
with the blank and any peak with an area less than 0.05 times
that of the principal peak in the chromatogram obtained with
reference solution (b).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 1.0 per cent, detennined
on 1.0 g by drying in an oven at 105° for 3 hours.

""" " ...' ._.•._..•..•- -

Assay. Weigh accurately about 0.1 g, dissolve in sufficient
ethanol to produce 100.0 ml. Dilute 2.0 ml of this solution to
100.0 ml with ethanol and mix. Measure the absorbance of the
resulting solution (2.4.7) at the maximum at 241.5 urn. Calculate
the content of CZIH300s taking 440 as the specific absorbance
at 241.5 urn.

Storage. Store protected from light.

Hydrocortisone Acetate ..
Cortisol Acetate

Mol. Wt. 404.5

HydrocortisoneAcetate is 11~,17a-dihydroxy-3,20
dioxopregn-4-en~21-ylacetate.

IF 2010

Hydrocortisone Acetate contains not less than 96.0 per cent
and not more than 104.0 per cent of CZ3H3z06, calculated on
the dried basis.

Category. Adrenocortical steroid.

Dose. By intra-articular injection or local infIltration, 5 to 50
mg.

Description. A white or almost white, crystalline powder,
odourless.

Identification

Test A may be omitted if tests B, C, and D are carried out.
Tests C and D may be omitted iftestsA and B are carried out.

A. Detennine by infrared absorption spectrophotometry (2.4.6).
GOrnpare the spectrum with that obtained with hydrocortisone
acetate RS or with the reference spectrum of hydrocortisone
acetate.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. Add a mixture of 1.2 volumes of water and 8
volumes of methanol to a mixture of 15 volumes of ether and
77 volumes of dichloromethane..

Test solution (a). Dissolve 25 mg of the substance under
examination in methanol and dilute to 5 ml with the same
solvent. U sethis solution to prepare test solution (b). Dilute
2 nil of the solution to 10 ml with dichloromethane.

Test solution (b). Transfer 2 ml of the solution obtained in
preparing test solution (a) to a 15-ml glass tube with a glass or
plastic stopper. Add 10 ml of saturated methanolic potassium
hydrogen carbonate solution and immediately pass a stream
of nitrogen through the solution for 5 minutes. Stopper the
tube. Heat in a water-bath at 45° protected from light for
2% hours. Allow to cool.

Reference solution (a). Prepare in the same manner as test
solution (a) but using hydrocortisone acetate RS in place of
the substance under examination.

Reference solution (b). Prepare in the same manner as test
solution (b) but using 2 ml of the solution obtained in preparing
reference solution (a) in place of the solution obtained in
preparing test solution (a).

Apply to the plate 5 f.ll of each solution. After development,
dry the plate in air and examine ill ultraviolet light at 254 nIh.

The principal spot in each of the chromatograms obtained
with the test solutions is similar to the principal spot in the
chromatogram obtained with the corresponding reference
solution. Spray with ethanolic sulphuric acid (20 per cent
v/v) and heat at 120° for 10 minutes or until the spots appear.
Allow to cool and examine in daylight and in ultraviolet light
at 365 urn. The principal spot in each of the chromatograms
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obtained with the test solutions is similar in position, colour
in daylight, fluorescence in ultraviolet light at 365 nrn, position
and size to that in the chromatogram obtained with the
corresponding reference solution. The principal spots in the
chromatograms obtained with test solution (b) and reference
solution (b) have an Rf value distinctly lower than that of the
principal spots in the chromatograms obtained with test
solution (a) and reference solution (a).

C. To 2 rnl of a 0.1 per cent w/v solution in ethanol (95 per
cent) add 2 rnl of sulphuric acid and mix; an orange colour is
produced with a green fluorescence which is particularly
intense under ultraviolet light at 365 nrn. Add the solution to
10 rnl of water and mix; the fluorescence under ultraviolet
light at 365 nrn does not disappear.

D. Gives the reaction of acetyl groups (2.3.1).

Tests

Specific optical rotation (2.4.22). +1580 to +1670
, determined

in a 1.0 per cent w/v solution in dioxan.

Light absorption (2.4.7). A 0.001 per cent w/v solution in
ethanol (95 per cent) shows an absorption maximum at about
240 nrn; absorbance at about 240 nm, between 0.38 and 0.40.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 25 mg of the substance under
examination in sufficient methanol to produce 10 rnl.

Reference solution (a). Dissolve 2 mg of hydrocortisone
acetate RS and 2 mg of cortisone acetate RS in the mobile
phase and dilute to 100 rnl with the mobile phase.

Reference solution (b). Dilute 1 rnl of the test solution to
100 rnl with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

base deactivated endcapped octadecylsilane bonded
to porous silica (5 /lID),

- mobile phase: a mixture of 400 rnl of acetonitrile and
550 rnl of water, allowed to equilibrate, diluted to
1000 rnl with water and mixed again,

- flow rate. 1 rnl per minute,
- spectrophotometer set at 254 nrn,
- injection volume. 20 W.

Equilibrate the column with the mobile phase for about
30 minutes.

Adjust the sensitivity of the system so that the height of the
principal peak in the chromatogram obtained with reference
solution (b) is not less than 50 per cent of the full scale of the
recorder.

Inject reference solution (a). The retention times are:
hydrocortisone acetate, about 10 minutes and c.ortisone

HYDROCORTISONE EYE OINTMENT

acetate about 12 minutes. The test is not valid unless the
resolution between the peaks corresponding to hydrocortisone
acetate and cortisone acetate is at least 4.2. Ifnecessary, adjust
the concentration of acetonitrile in the mobile phase.

Inject separately the test solution and reference solution (b).
Continue the chromatography of the test solution for 2.5 times
the retention time of the principal peak. In the chromatogram
obtained with the test solution: the area of any peak other
than the principal peak, is not greater than the area of the
principal peak in the chromatogram obtained with reference
solution (b) (1.0 per cent) and not more than one such peak
has an area greater than half the area of the peak in the
chromatogram obtained with reference solution (b) (0.5 per
cent); the sum of the areas of all the peaks other than the
principal peak is not greater than 1.5 times the area of the
principal peak in the chromatogram obtained with reference
solution (b) (1.5 per cent). Ignore any peak due to the solvent
and any peak with an area less than 0.05 times that of the
principal peak in the chromatogram obtain~d with reference
solution (b).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than 0.5 per cent, determined
on 2.0 g by drying in an oven at 1050 for 3 hours.

Assay. Weigh accurately about 0.1 g, dissolve in sufficient
ethanol to produce 100.0 rnl. Dilute 2.0 rnl of this solution to
100.0 rnl with ethanol and mix. Measure the absorbance of the
resulting solution (2.4.7) at the maximum at 241.5 nrn. Calculate
the content of C23H3206 talcing 395 as the specific absorbance
at 241.5 nrn.

Storage. Store protected from light.

Hydrocortisone Eye Ointment
Hydrocortisone Acetate Eye Ointment; Cortisol
Acetate Eye Ointment

Hydrocortisone Eye Ointment contains not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount of
hydrocortisone acetate, C23H320 6.

Usual strength. 2.5 per cent w/w.

Identification

Boil 2 g with 20 rnl ofmethanol, shake, cool to 00 for 30 minutes,
f1lter and evaporate the f1ltrate to dryness. The residue complies
with the following tests.

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Solvent mixture. A mixture of 90 volumes of acetone and
10 volumes offormamide.
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Mobile phase. A mixture of 30 volumes of toluene and 10
volumes of chloroform, .

Test solution. Dissolve 25 mg of the substance under
examination in 10 ml of thesolvent mixture.

Reference solution (a). Dissolve 25 mg of hydrocortisone RS
in 10 ml of the solvent mixture.

Reference solution (b). Mix equal volumes of the test solution
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the
solvent mixture, allow the solvent mixture to ascend to the
top, remove the plate from the tank and allow the solvent to
evaporate. Use within 2 hours, with the flow of the mobile
phase in the direction in which the aforementioned treatment
was done.

Apply'to the 'plate'2"~ ofe-ilCli'soliition."Al1ow-llie·nlobile
phase to rise 12 cm. Dry the plate in a current ofwarm air, allow
the solvent to evaporate, heat at 1200 for 15 minutes and spray
the hot plate with ethanolic sulphuric acid (20 per cent v/v).
Heat at 1200 for a further 10 minutes, allow to cool and exainine
in daylight and in ultraviolet light at 365 DID. The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with
reference solution (a). The principal spot in the chromatogram
obtained with reference solution (b) appears as a single,

C?~P~?t.~p()!: ....
B. Dissolve about 1 mg in 1 ml of sulphuric acid and mix; an
orange <;olour is produced with a green fluorescence, which is
particularly intense under ultraviolet light at 365 DID. Add the
solution to 10 ml of water and mix; the fluorescence under
ultraviolet light at 365 DID does not disappear.

C. Dissolve 10 mg in 1 ml of methanol, warm and add 1 ml of
potassium cupri-tartrate solution; an orange-red precipitate
is slowly formed.

Tests

Other tests. Complies with the tests stated under Eye
Ointments.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately a quantity of the ointment
containing about 10 mg of Hydrocortisone Acetate, shake
with 20.0 ml of methanol for 30 minutes and centrifuge. To
10.0 ml of the clear, supernatant layer add sufficient methanol
to produce 50.0 ml.

Reference solution. A solution containing 0.01 per cent w/v of
hydrocortisone acetate RS in methanol.

Chromatographic system
a stainless steel column 30 cm x 3.9 mID, packed with
porous silica particles (5 f..I1Il),

lP 2010

- mobile phase: a mixture of425 volumes ofbutyl chloride
.saturated with, water,. 70 volumes of tetrahydrofuran;
35 volumes ofmethanol and 30 volumes ofglacial acetic
acid,
flow rate. 1 ml per minute,

- spectrophotometer set at 254 nm,
- injection volume. 20 ,n.

Calculate the content of C23H320 6 in the ointment

Storage. Store protected from light at a temperature not
exceeding 300

•

Hydrocortisone Acetate Injection

Cortisol Acetate Injection

Hydrocortisone Acetate Injection is a sterile suspension of a
very fine powder of Hydrocortisone Acetate in Water for
Injections or Sodium Chloride Injection containing suitable
dispersing agents.

Hydrocortisone Acetate Injection contains not less than 95.0
per cent and not more than 105.0 per cent of the stated amount
of hydrocortisone acetate, C23H320 6•

Usual strength, 25 mg per ml,

Identification

Filter a volume containing 50 mg of Hydrocortisone Acetate
through a sintered-glass filter, wash the residue with four
quantities, each of 5 ml, of water; dissolve in 20 ml of
chloroform, wash the chloroform solution with four quantities,
each of 10 ml, of water; discard the washings, filter the
chloroform solution through a plug of cotton and evaporate
the filtrate to dryness. The residue complies with the following
tests. t. .

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with hydrocortisone
acetate RS or with the reference spectrum of hydrocortisone
acetate.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Solvent mixture. A mixture of 90 volumes of acetone and
10 volumes offormamide.

Mobile phase. A mixture of 30 volumes of toluene and
10 volumes of chloroform.

Test solution. Dissolve 25 mg of the substance under
examination in 10 ml of the solvent mixture.
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Identification

Hydrocortisone Hemisuccinate
Hydrocortisone Hydrogen Succinate; Cortisol
Hydrogen Succinate

Mol. Wt. 462.6

Hydrocortisone Hemisuccinate is II~, 17ex -dihydroxy-3, 20
dioxopregn-4-en-21-yl hydrogen succinate.

Hydrocortisone Hemisuccinate contains not less than 98.0
per cent and not more than 101.0 per cent of C25H340S,
calculated on the dried basis.

Category. Adrenocortical steroid.

Dose. By intravenous injection, the equivalent of 100 to
500 mg ofhydrocortisone 3 to4 times in 24 hours or as required.

Description. A white or almost white, crystalline powder;
hygroscopic.

o
O~COOH

-OH

o

TestA may be omitted iftests B, C and D are carried out. Tests
C and D may be omitted if tests A and B are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Dry the substances before use at 105° for 3 hours and examine
them as discs. Compare the spectrum with that obtained with
hydrocortisone hemisuccinate RS or with the reference
spectrum of hydrocortisone hemisuccinate.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. Add a mixture of 1.2 volumes of water and 8
volumes of methanol to a mixture of 15 volumes of ether and
77 volumes of dichloromethane.

Test solution (a). Dissolve 25 mg of the substance under
examination in methanol and dilute to 5 ml with the same
solvent. Use this solution to prepare test solution (b). Dilute
2 ml of the solution tolO ml with dichloromethane.

Test solution (b). Transfer 2 ml of the solution obtained in
preparing test solution (a) to a 15-ml glass tube with a glass or
plastic stopper. Add 10 ml ofa 0.8 g per litre solution of sodium
hydroxide in methanol and immediately pass a stream of
nitrogen through the solution for 5 minutes. Stopper the tube.

Tests

Reference solution (a). Dissolve 25 mg of hydrocortisone
acetate RS in 10 ml of the solvent mixture.

Reference solution (b). Mix equal volumes of the test solution
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the
solvent mixture, allow the solvent mixture to ascend to the
top, remove the plate from the tank and allow the solvent to
evaporate. Use within 2 hours, with the flow of the mobile
phase in the direction in which the aforementioned treatment
was done.

Apply to the plate 2 ~ of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a current ofwarm air, allow
the solvent to evaporate, heat at 120° for 15 minutes and spray
the hot plate with ethanolic sulphuric acid (20 per cent v/v).
Heat at 120° for a further 10 minutes, allow to cool and examine
in daylight and in ultraviolet light at 365 TIm. The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with
reference solution (a). The principal spot in the chromatogram
obtained with reference solution (b) appears as a single,
compact spot.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections)

Assay. Determine by liquid chromatography (2.4.14).

Test solution. To an accurately measured volume ofthe injection
containing about 50 mg of Hydrocortisone Acetate add 70 ml
of methanol, shake to produce a clear solution and dilute to
100.0 ml with methanol. Dilute 10.0 ml ofthe resulting solution
to 20.0 ml with water.

Reference solution. Dissolve 25.0 mg of hydrocortisone
acetate RS in 50 ml of methanol and add sufficient water to
produce 100.0 ml.

Chromatographic system
a stainless steel column 10 cm x 5 mm, packed with
octadecylsilane bonded to porous silica (5 J.IIIl) (such as
Spherisorb ODS 1),

- mobile phase: 50 per cent v/v solution of methanol,
- flow rate. 2 ml per minute,
- spectrophotometer set at 240 TIm,

- injection volume. 20 ~.

Calculate the content of C23H3206 in the injection.

Storage.Store protected from light.

Labelling. The label states (1) that the contents are meant for
local injection only; (2) that the container should be gently
shaken before a dose is withdrawn; (3) the names of the
dispersing agents used, if any.
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Heat in a water-bath at 45° protected from light for 30 minutes.
Allow to cool.

Reference solution (a). Prepare in the same manner as test
solution (a) but using hydrocortisone hemisuccinate RS in
place of the substance under examination.

Reference solution (b). Prepare in the same manner as test
solution (b) but using 2 ml of the solution obtained in preparing
reference solution (a) in place of the solution obtained in
preparing test solution (a).

Apply to the plate 5 pl of each solution. Mter development,
dry the plate in air and examine in ultraviolet light at 254 nm.
The principal spot in each of the chromatograms obtained
with the test solutions is similar to the principal spot in the
chromatogram obtained with the corresponding reference
solution. Spray with etha1i()!ic sulphiiric acid (20 per cent
v/v) and heat at 120° for 10 minutes or until the spots appear.
Allow to cool and examine in daylight and in ultraviolet light
at 365 nm. The principal spot in each of the chromatograms
obtained with the test solutions is similar in position, colour
in daylight, fluorescence in ultraviolet light at 365 nm, position
and size to that in the chromatogram obtained with the
corresponding reference solution. The principal spots in the
chromatograms obtained with test solution (b) and reference
solution (b) have an Rrvalue distinctly higher than that of the
principal spots in the chromatograms obtained with test
soliition (a)a.rid reference s()liitioll. (a).

C. Add about 2 mg to 2 ml of sulphuric acid; a yellowto
brownish red colour develops with a green fluorescence that
is particularly intense when examined in ultraviolet light at
365nm.

D. About 30 mg gives the reaction of esters (2.3.1).

Tests

Appearance ofsolution. A 2.0 per cent w/v solution in sodium
bicarbonate solution is clear (2.4.1).

Light absorption (2.4.7). A 0.001 per cent w/v solution in
ethanol (95 per cent) shows an absorption maximum at about
240 nm; absorbance at about 240 nm, between 0.34 and 0.36.

Specific optical rotation (2.4.22). +147° to +153°, determined
in a 1.0 per cent w/v solution in ethanol.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 25 mg of the substance under
examination in sufficient methanol to produce 10 ml.

Reference solution (a). Dissolve 2 mg of hydrocortisone
hemisuccinate RS and 2 mg ofdexamethasone RS in the mobile
phase and dilute to 100ml with the mobile phase.
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Reference solution (b). Dilute 1 ml of the test solution to100
ml with the mobile phase.

Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with
base deactivated end-capped octadecylsilane bonded
to porous silica (5 1J.Ill),
mobile phase: a mixture of 330 ml ofacetonitrile and 600
ml of water and 1.0 ml of phosphoric acid, allowed to
equilibrate, diluted to 1000 ml with water and mixed again,
flow rate. 1ml per minute,
spectrophotometer set at 254 nm,
injection volume. 20 pl.

Equilibrate the column with the mobile phase for about 30
minutes.

~Adfust'the--sensIilvliy-of-ilie-s-ysteni"so'fuatih-e'-'hefghfof'The~

principal peak in the chromatogram obtained with reference
solution (b) is not less than 50 per cent of the full scale of the
recorder.

Inject reference solution (a). The retention times are:
dexamethasone, about 12.5 minutes and hydrocortisone
hemisuccinate about 15 minutes. The test is not valid unless
the resolution between the peaks corresponding to
dexamethasone and hydrocortisone hemisuccinate is at least
5.0. If necessary, adjust the concentration of acetonitrile in
the mobile phase.

Inject separately the test solution and reference solution (b).
Continue the chromatography for twice the retention time of
the principal peak. In the chromatogram obtained with the test
solution: the area of any peak other than the principal peak, is
not greater than half the area of the principal peak in the
chromatogram obtained with reference solution (b) (0.5 per
cent); the sum of the areas of all the peaks other than the
principal peak is not greater than 0.75 times the area of the
principal peak in the chromatogram obtained with reference
solution (b) (0.75 percent). Ignore any peak due to the solvent
and any peak with an area less than 0.05 times that of the
principal peak in the chromatogram obtained with reference
solution (b).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 4.0 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.1 g, dissolve in sufficient
ethanol to produce 100.0 ml. Dilute 2.0 ml of this solution to
100.0 ml with ethanol and mix. Measure the absorbance of the
resulting solution (2.4.7) at the maximum at about 241.5 nm.
Calculate the content of C2sH340S taking 353 as the specific
absorbance at 241.5 nm.

Storage. Store protected from light and moisture.
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Hydrocortisone Sodium Succinate
Injection
Cortisol Sodium Succinate Injection

Hydrocortisone Sodium Succinate Injection is a sterile material
made from Hydrocortisone Hemisuccinate with the aid of a
suitable alkali such as Sodium Hydroxide or Sodium Carbonate.
It may contain suitable buffering agents. It is filled in a sealed
container.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Hydrocortisone Sodium Succinate Injection contains not less
than 95.0 percent and not more than 105.0 per cent of the
stated amount of hydrocortisone, CZIH300S.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following requirements.

Usual strengths. The equivalent of 100 mg and 500 mg of
hydrocortisone.

Identification

A. Determine by infraredabsorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with the reference
spectrum of hydrocortisone sodium succinate.

B. Determine by thin-layer chromatography (2.4.17), coating
theplate with silica gel GF254.· .

Mobile phase. A freshly prepared mixture of 1 volume of
anhydrous formic acid, 10 volumes of absolute ethanol and
150 volumes of dichloromethane.

Test solution. A 0.1 per cent w/v solution of the contents of
the sealed container in a mixture of 1 volume of methanol and
9 volumes of dichloromethane.

Reference solution (a). A 0.1 per cent w/v solution of
hydrocortisone sodium succinate RS in the· same solvent
mixture.

Reference solution (b). A solution containing 0.1 per cent
w/v each of hydrocortisone hemisuccinate RS and
methylprednisolone hydrogen succinate RS in the same
solvent mixture.

Apply separately to the plate 5.111 of each solution. Mter
development, dry the plate in air until the solvents have

HYDROCORTISONE SODIUM SUCCINATE INJECTION

evaporated, spray with ethanolic sulphuric acid (20 per cent),
heat at 120° for 10minutes, allow to cool and examine in daylight
and in ultraviolet light at 365 nm. By each method of
visualization the principal spot in the chromatogram obtained
with the test solution corresponds to that.in the chromatogram
obtained with reference solution (a). The test is not valid unless
the chromatogram obtained with. reference solution (b).shows
two spots that may not be completely separated..

Tests

pH (2.4.24).6.5 to 8.0, determined in a solution containing the
equivalent of 5.0 per cent w/v of hydrocortisone.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. A mixture of equal volumes of acetonitrile
and water.

Test solution. Dissolve a sufficient quantity of the conteI;lts
of the sealed container in a solvent mixture to produce a
solution containing the equivalent of 0.25 per cent w/v of
hydrocortisone.

Reference solution (a). Dilute2 volumes ofthe test solution
to 100 volumes with solvent mixture.

Reference solution (b). Dilute a 0.035 per cent w/v solution of
hydrocortisone RS in acetonitrile with solvent mixture.

Reference solution (c). Dilute a solution containing 0.04 per
cent w/v each of hydrocortisone hemisuccinate RS and
dexamethasone RS with solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 f.U1l),
- mobile phase: a mixture of 330 ml of acetonitrile and

600 ml ofwater and 1ml ofphosphoric acid, allowed to
equilibrate, diluted to 1000ml with waterand mixed again,

- flow rate. 1ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 Ill.

Equilibrate the column with the mobile phase for about
'30 minutes.

Inject reference solution (c). The test is not valid unless in .the
chromatogram obtained the resolution between. the peaks
corresponding to dexamethasone and hydrocortisone
hemisuccinate is at least 5.0.

Inject the test solution. Allow the chromatography to proceed
for twice the retention time of the principal peak. In the
chromatogram obtained with the test solution the area of any
peak corresponding ro hydrocortisone is not greater than the
area of the peak in the chromatogram obtained with reference
solution (b) (7 per cent) and the area of any other secondary
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peak is not greater than the area of the peak in the
chromatogram obtained with reference solution (a}(2 per cent).

Assay. Determine the weight of the contents of lOcontainers.
Dissolve tl:1errrlxed contents'of the 10 containers in sufficient
water to produce a solution containing the eq'uivalent of0.001
per cent w/v of hydrocortisone. Measure the absorbance()f
the resulting solution at the maximum at about 248 nm (2.4.7).
Calculate the content of C21H300S taking 449 as the specific
absorbance at 248 nm.

Storage. Store protected from moisture in single dose
. containers at a temperature not exceeding30°.

Labelling. The label states (1) the strength in terms of ¢.e
equivalent amount of hydrocortisone; (2) that the prepared
solution should be used only if it is clear; (3) that the solution
sIWllld be uSt:ldi.rJlrn~diatelyafter preplirati()n.

Hydrogen Peroxide Solution (20 Vol)
Mol. Wt. 34.0

Hydrogen Peroxide Solution (6 per cent); Dilute
Hydrogen Peroxide Solution

Hydrogen Peroxide Solution (20 Vol) is an aqueous solution
of hydrogen peroxide. It may contain a suitable stabilising
agent.

Hydrogen Peroxide Solution (20 Vol) contains not less than
5.0 per cent w/v and not more than 7.0 per cent w/v of H20 2,
corresponding to about 20 times its volume of available
oxygen.

Category. Antiseptic; deodorant.

Description. A clear, colourless liquid; odourless. It
decomposes in contact with oxidisable organ.ic matter and
with certain metals and also if allowed to become alkaline.

Identification

A. To 1 ml add 0.2 ml of1 M sulphuric acid and 0.25 rnl of0.02
M potassium permanganate; the solution becomes colourless
with evolution of gas.

B. Shake 0.05 ml with 2 rnl of1 M sulphuric acid, 2 ml ofether
and 0.05 ml of potassium chromate solution; the ether layer
becomes blue.

Tests

Acidity. To 10 ml add 20 rnl ofwater and 0.25 ml of methyl red
solution. Not less than 0.2 rnl and not more than 1.0 rnl of
0.1 M sodium hydroxide is required to change the colour of
the solution.

Organic stabilize,rs.Shake 20 rnl with successive quantities
of 10, 5 and 5 ml of chloroform. Evaporate the combined

IP 2010

chloroformextra,cts atatemperature not exceeding 25° at a
pressure of 2 kPa and dry in a desiccator. The resigue weighs
not more than 10 mg (500 ppm).

Non-volatile matter. Place 10 ml in a platinum dish and allow
to stand until effervescencec~ases. Evaporate the s()luj:ion
on a water-bath and dry the residue at 105°; the residue weighs
not more than 20 mg.

Assay. To 1.0 rnl add 20 ml of] M ~ulphuric acid and titrate
with 0.02 M potassium permanganate.

1 rnl of 0.02 M potassium permanganate is equivalent to
0.001701 g ofH20 2or 0.56 ml ofoxygen.

Storage. Store protected from light in containers resistant to
hydrogen peroxide at a temperature not exceeding 30°. If the
solution does not contain a stabilising agent, it should be

. .' .
st()red in a refrigeratoL(~_oJ()~~), It§h()\lJ<:l!1()t1?e_.sJ()~~<:lJ()X

long periods.

Labelling. The label states whether or not the solution
contains a stabilising agent.

Hydrogen Peroxide Solution (100 Vol)

Hydrogen Peroxide Solution (27 per cent); Strong
Hydrogen Peroxide Solution

IIYdIogen PeroxideSolution (190 yol) is.an aqueous soll1tion
of hydrogen peroxide. It may contain a suitable stabilising
agent.

Hydrogen Peroxide Solution (100 Vol) contains not less than
26.0 per cent w/w and not more than 28.0 per cent w/w ofH20 2,
corresponding to about 100 times its volume of available
oxygen.

Category. Antiseptic; deodrant.

Description. A clear, colourless liquid; odourless. It
decomposes vigorously in contact with oxidisable organic
matter andwith certain metals and also if allowed to become
alkaline.

Identification

A. To 1 rnl add 0.2 ml of 1 M sulphuric acid and 0.25 ml of
0.02 M potassium permanganate; the solution becomes
colourless with evolution of gas.

B. Shake 0.05 ml with 2 ml of] M sulphuric acid, 2 rnl ofether
and O.05ini of potassium chromate solution; the ether layer
becomes blue.

Tests

ACidity. Dilute 10 ml with 100ml ofwater and add 0.25rnl of
methyl red solution. Not less than 0.05 ml and not more than
0.5 ml of 0.1 M sodium hydroxide is required,to change the
colour of the solution.
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Organic stabilisers. Shake 20 ml with successive quantities
of 10,.5 and 5 ml of chlorofonn. Evaporate the combined
chloroform extracts at a temperature not exceeding 25° at a
pressure of 2 kPa and dry in a desiccator. The residue weighs
not more than 10 mg (500 ppm).

Non-volatile matter. Place 10 ml in a platinum dish and allow
to stand until effervescence ceases. Evaporate the solution
on a water-bath and dry the residue at 105°; the residue weighs
not more than 20 mg.

Assay. Dilute about 1.0 g to 100.0 ml with water. To 10.0 ml of
the resulting solution add 20 ml of 1 M sulphuric acid and
titrate with 0.02 M potassium pennanganate.

1 ml of 0.02 M potassium permanganate is equivalent to
0.001701 g ofH20 2or 0.56 ml ofoxygen.

Storage. Store protected from light in containers resistant to
hydrogen peroxide at a temperature not exceeding 30°. If the
solution does not contain a stabilising agent, it should be
stored in a refrigerator (2° to 8°). It should not be stored for
long periods.

Labelling. The label states whether or not the solution
contains a stabilising agent.

Hydroxocobalamin

C62Hs9CoN1301SP Mol. Wt.1346.4

Hydroxocobalamin is Coa-[a-(5,6-dimethylbenzimidazolyl)]
Co~-hydroxocobamide. It occurs either as aquocobalamin

HYDROXOCOBALAMIN

chloride (Coa-[a-(5,6-dimethylbenzimidazolyl)]-ICo~
aquocobamide chloride) or as aquocobalamin sulphate.

Hydroxocobalamin contains not less than 96.0 per cent and
not more than 102.0 per cent of aquocobalamin chloride,
C62Hs9CoN1301SP,HCl, or of aquocobalamin sulphate,
C12JI178C02N26030P2,H2S04, both calculated on the dried basis.

Category. Vitamin B 12 analogue used as haematopoietic.

Dose. In the treatment of megaloblastic anaemia, by
intramuscular injection, 1 to 2 mg, in divided doses, in the frrst
week; subsequent doses, 250 Ilg weekly until the blood count
is normal; maintenance dose, 1 mg every two months.

Description. Dark red crystals or a crystalline powder; very
hygroscopic. Some decomposition may occur on drying.

Identification

A. Measure the absorbance of the solution used in the Assay
at the maxima at about 274 urn, 351 urn and 525 urn (2.4.7);
ratios of the absorbances at about 274 urn and 525 urn to that
at about 351 urn, about 0.8 and about 0.3 respectively.

B. Fuse 1 mg of the substance with 50 mg of potassium
hydrogen sulphate, cool, break up the mass, add 3 ml ofwater
and boil until dissolved. Add 0.05 ml of phenolphthalein
solution and sufficient 5 M sodium hydroxide to produce a
faint pink colour. Add 0.5 g of sodium acetate, 0.5 ml of 1 M
acetic acid and 0.5 ml of a 0.2 per cent w/v solution of nitroso
R salt; a red or orange-red colour is produced immediately.
Add 0.5 ml ofhydrochloric acid and boil for 1 minute; the red
colour persists.

C. Gives the reactions of chlorides or of sulphates, as the case
may be (2.3.1).

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Use freshly prepared solutions and protect them from bright
light.

Test solution. Dissolve 10 mg of the substance under
examination in the mobile phase and dilute to 10 ml with the
mobile phase.

Reference solution (a). Dilute 5 ml of the test solution to
100 ml with the mobile phase.

Reference solution (b). Dilute 1 ml of the test solution to 10 ml
with the mobile phase. Dilute 1 ml of this solution to 100 ml
with the mobile phase.

Reference solution (c). Dissolve 25 mg of the substance under
examination in 10 ml ofwater, warming ifnecessary. Allow to
cool and add 1 ml of a 20 gil solution of chloramine T and
0.5 ml of0.05 M hydrochloric acid. Dilute to 25 ml with water.
Shake and allow to stand for 5 minutes. Inject immediately.
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Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with

octylsilane bonded to porous silica (5 !Jill),
- mobile phase: a mixture of 19.5 volumes of methanol

and 80.5 volumes of a solution containing 15 g per litre
of citric acid and 8.1g of disodium hydrogenphosphate,
flow rate. 1.5 ml per minute,

- spectrophotometer set at 351 nm,
- injection volume. 20 Ill.

Inject reference solution (c). The test is not valid unless the
chromatogram obtained shows three principal peaks and the
resolution between each pair of adjacent peaks is at least 3.0.

Inject reference solution (b). The chromatogram obtained
shows one principal peak with a signal-to-noise ratio of at
least 5.

Inject the test solution and reference solution (a). Continue
the chromatography for four times the retention time of the
principal peak in the chromatogram obtained with reference
solution (a). In the chromatogram obtained with the test
solution, the sum of the areas of any peaks apart from the
principal peak is not greater than the area of the principal peak
in the chromatogram obtained with reference solution
(an5 per cent). Ignore any peak whose area isless than that of
the principal peak in the chromatogram obtained with reference
solution (b).

Loss on diymg (2.4.19f 8 to 12 pefcenf(aquocobalamin
chloride) and 8 to 16 per cent (aquocobalamin sulphate),
determined on 1.0 g by drying in an oven at 100° at a pressure
not exceeding 0.7 kPa.

Assay. Protect the solutions from light throughout the Assay.

Weigh accurately about 25 mg and dissolve in sufficient of a
solution containing 0.8 per cent v/v of glacial acetic acid
and 1.09 per cent w/v of sodium acetate to produce 1000 ml.
Measure the absorbance of the resulting solution at the
maximum at about 351 nm (2.4.7). Calculate the content of
C62Hs9CoN130IsP,HCl, or ofCI2JII7SC02N2603oP2,H2S04, taking
190 or 188 respectively, as the specific absorbance at 351 nm.

Storage. Store protected from light and moisture at a
temperature not exceeding 30°.

Labelling. The label states whether the contents are
aquocobalamin chloride or aquocobalamin sulphate.

Hydroxocobalamin Injection
Hydroxocobalamin Injection is a sterile solution of
Hydroxocobalamin in Water for Injections containing
sufficientAcetic Acid, Hydrochloric Acid or Sulphuric acidto
adjust the pH to about 4.

IP 2010

Hydroxocobalamin Injection contains not less than 95.0 per
cent and not more than 110.0 per cent of the stated aIIlount of
anhydrous hydroxocobalamin, C62Hs9CoN1301SP.

Usual strengths. 500 /lg per ml; 1 mg per ml.

Identification

Measure the absorbance at about 351 nm and 361 nm; ratio of
the absorbance at about 361 nm to that at about 351 nm, about
0.65 (2.4.7).

Tests

pH (2.4.24). 3.8 to 5.5.

Related substances. Determine by liquid chromatography
(2.4.14).

Use freshly prepared solutions and protectthemfrombright
light.

Test solution. Dilute the injection with the mobile phase, if
necessary, to obtain a solution having a concentration of
0.1 per cent wIv ofhydroxocobalamin.

Reference solution (a). Dilute 1 ml of the test solution to 20ml
with the mobile phase.

Reference solution (b). Dilute 1 ml of reference solution (a) to
100 ml with the mobile phase.

!ieler~nce soJution(c). i\~~O.~ IIl1ofafJ:l':s~ly~rl':p~e~~1?l':r
cent w/v solution of chloramine T and 0.1 ml of 0.05 M
hydrochloric acid to a volume of the injection containing the
equivalent of5 mg ofhydroxocobalamin, dilute to 10 ml with
watel; shake, allow to stand for 5 minutes and inject
immediately.

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with

octylsilane bonded to porous silica (5 !Jill) (such as
Lichrosorb 100 CH 8/11),

- mobile phase: a mixture of 19.5 volumes of methanol
and 80;5 volumes of a solution containingL5 per cent
w/v of citric acid and 0.81per cent w/v of disodium
hydrogen orthophosphate,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 351 nm,
- injection volume. 20 Ill.

Inject reference solution (c). The test is not valid unless the
chromatogram obtained shows three principal peaks and the
resolution between each pair of adja.cent peaks is not less
than 3.0.

Inject reference solution (b). The chromatogram obtained
shows one principal peak with a signal-to-noise ratio of not
less than 5.

Inject the test solution and reference solution (a). In the
chromatogram obtained with the test solution the sum of the
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areas of any secondary,peaks is not greater than twice the
area of the principal peak in the chromatogram obtained with
reference solution (a) (10 per cent). Ignore any peak the area
of which is less than that of the principal peak in the
chromatogram obtained with reference solution (b) (0.1 per
cent).

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Dilute an accurately measured volume of the injection
containing about 4 mg of anhydrous hydroxocobalamin to
200.0 ml with a solution containing 0.8 per cent v/v of glacial
acetic acid and 1.09 per cent w/v of sodium acetate and
measure the absorbance of the resulting solution at the
maximum at about 351 nm (2.4.7). Calculate the content of
C62Hs9CoN1301SP taking 195 as the specific absorbance at
351nm.

Storage. Store protected from light.

Labelling. The label states the strength in terms of the
equivalent amount of anhydrous hydroxocobalamin.

Hydroxyprogesterone Hexanoate

Hydroxyprogesterone Caproate

CHs

-O~CHs

o

o
Mol. Wt. 428.6

Hydroxyprogesterone Hexanoate is 3,20-dioxopregn-4-en
17a-yl hexanoate

Hydroxyprogesterone Hexanoate contains not less than
97.0 per cent and not more than 103.0 per cent of C27H4004,
calculated on the dried basis.

Category. Progestogen.

Dose. By intramuscular injection, 250 to 500 mg weekly during
fIrst half of pregnancy.

Description. A white or almost white, crystalline powder;
odourless or almost odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with

HYDROXYPROGESTERONE HEXANOATE

hydroxyprogesterone hexanoate RS or with the reference
spectrum of hydroxyprogesterone hexanoate.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Solvent mixture. A mixture of 90 volumes of acetone and 10
volumes of 1,2-propane diol.

Mobile phase. A mixture of equal volumes of cyclohexane
and light petroleum (40° to 60°).

Test solution. Dissolve 25 mg of the substance under
examination in 10 ml of the same solvent mixture.

Reference solution (a). Dissolve 25 mg of hydroxy
progesterone hexanoate RS in 10 ml of the same solvent
mixture.

Reference solution (b). Mix equal volumes of the test solution
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the
solvent mixture, allow the solvent mixture to ascend to the
top, remove the plate from the tank and allow the solvent to
evaporate. Use within 2 hours, with the flow of the mobile
phase in the direction in which the aforementioned treatment
was done.

Apply to the plate 2 f.ll of each solution. Allow the mobile
phase to rise l2cm. Dry the plate in a current ofwarm air, allow
the solvent to evaporate, heat at 120° for 15 minutes and spray
the hot plate with ethanolic sulphuric acid (20 per cent v/v).
Heat at 120° for a further 10 minutes, allow to cool and examine
in daylight and in ultraviolet light at 365 nm. The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with
reference solution (a). The principal spot in the chromatogram
obtained with reference solution (b) appears as a single,
compact spot.

C. Dissolve 1 mg in 1 ml of sulphuric acid and allow to stand
for 2 minutes; a faint yellow colour is produced which, on the
addition of 0.5 ml of water, changes frrst to green, then to red
andflnally to reddish-violet with a blue fluorescence.

D.. Heat 50 mg with 2 ml of 0.5 M ethanolic potassium
hydroxide in a water-bath for 5 minutes. Add 3 ml of water,
evaporate the ethanol, add 2 ml of sulphuric acid (50 per
cent) and heat on a water-bath; the odour of hexanoic acid is
produced.

Tests

Acidity. Dissolve 0.2 g in 25 ml of ethanol previously
neutralised to bromothymol blue solution and titrate
immediately with 0.01 M sodium hydroxide until a faint blue
colour is produced. Not more than 1.0 ml of 0.01 M sodium
hydroxide is required.
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Specific optical rotation (2.4.22).+44.0 ° to +49.0°, determined
in a 2.0 per cent w/v solution in dioxan.

Related foreign steroids. Determine by thin-layer
chromatography (2.4.17), coating the plate with silica gel
HF254.

Mobile phase. A mixture of equal volumes of cyclohexane
and ethyl acetate.

Test solution. Dissolve 0.1 g of the substance under
examination in 10 ml ofchloroform.

Reference solution. Dilute I ml of the test solution to 100 ml
with qhloroform.

Apply to the plate 10 III of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
Any secondary spotin the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with the reference solution.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 2.0 g by drying over phosphorus pentoxide at a pressure
not exceeding 0.7 kPa for 24 hours.

Assay. Weigh accurately about 60 mg and dissolve in sufficient
ethanol to produce 100.0 ml. Dilute 5.0 ml to 250.0 ml with
ethanol and measure the absorbance of the resulting solution
iiftheiriailiriiiiriiifaboiif140 niiJ. (1.4.7j.CaIciilatefue content
of C27!Lo04 taking 395 as the specific absorbance at 240 nm.

Storage. Store protected from light.

Hydroxyprogesterone Injection
Hydroxyprogesterone Caproate Injection;
IfYdr0x.),IJro~esterol1e Hex.f.Ul0at~. Injection

Hydroxyprogesterone. Injection is a sterile solution of
Hydroxyprogesterone Hexanoate in a suitable ester, in a
suitable fIxed oil or in any mixture offIxed oils.

Hydroxyprogesterone Hexanoate Injection contains not less
than 92.5 per cent and not more than 107.5 per cent of the
stated amount of hydroxyprogesterone hexanoate, C27!L004'

Usual strength. 250 mg per ml.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel HF254.

Mobile phase. A mixture of equal volumes of cyclohexane
and ethyl acetate.
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Test solution. Dilute the injection with chloroform to give a
solution containing 1.0 per cent w/v ofHydroxyprogesterone
Hexanoate.

Reference solution. A solution containing 1 per cent w/v of
hydroxyprogesterone .hexanoate RS in chlorofonn.

Apply to the plate IIll of each. solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
The principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with the reference solution. Ignore any spots due to the
vehicle.

B. Dissolve a volume of the injection containing 0.1 g of
Hydroxyprogesterone Hexanoate in 10 ml of light petroleum
(40° to 60°) and extract with three quantities, each of 10 ml, of
a mixture of7 volumes ofglacial acetic acidand3 volumes of
water. Wash the combined extracts with 10 ml of light
petroleum (40 ° to 60°), dilute with water until the solution
becomes turbid and allow to stand in ice for about 2 hours
until a white precipitate is produced. The precipitate, after
washing with water, melts at about 120° (2.4.21).

Tests

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. 'foa quantity of theinjection containing about 0.125 g
ofHydroxyprogesterone Hexanoate add sufficient chlorofonn
to produce 100.0 ml. Dilute 5.0 ml to 100.0 ml with chloroform;
to 5.0 ml add 10 mlof isoniazid solution and sufficient
methanol to produce 20.0 ml. Allow to stand for 45 minutes
and measure the absorbance of the resulting solution at the
maximum at about 380 nm (2.4.7), using as the blank 5 ml of
chloroform treated in the same manner. Calculate the content
of C27H4004 from the absorbance obtained by repeating the
operation using a 0.00625 per cent w/v solution of
hydroxyprogesterone hexanoate RS in chloroform and
beginning at the words "to 5.0 ml add..!'

Storage. Store protected from light.

Labelling. The label states that the preparation is intended
for intramuscular injection only.

Hydroxypropyl Cellulose
Cellulose, 2-Hydroxypropyl Ether; Hyprofose

flydroxypropylcelllllose is a cellulosellaving some of the
hydroxyl groups in the form of the 2-hydroxypropyl ether. It
may contain not more than 0.6 per cent of silica (Si02). The
various grades commercially available are distinguished by a
number indicative of the apparent viscosity in millipascal
seconds of a 2 per cent w/w solution measured at 20°.
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Category. Pharmaceutical aid (tablet excipient; suspending
agent).

Description. A white or yellowish white powder; practically
odourless; hygroscopic after drying.

Identification

A. With constant stirring add a quantity equivalent to 1 g of
the dried substance into 50 rn1 of carbon dioxide-free water
previously heated to 90°. Allow to cool, dilute to 100 rn1 with
carbon dioxide-free water and continue stirring until solution
is complete (solution A). Heat 10 rn1 of solution A on a water
bath with stirring. At temperatures above 40° the solution
becomes cloudy or a flocculent precipitate is formed. On
cooling, the solution becomes clear.

B. To 10 rn1 of solution A add 0.3 rn1 of 2 M acetic acid and
2.5 rn1 of a 10 per cent w/v solution of tannic acid; a yellowish
white, flocculent precipitate is produced which dissolves in
6M ammonia.

C. Without heating completely dissolve 0.2 g in 15 rn1 of a
70 per cent w/w solution of sulphuric acid, pour the solution
with stirring into 100 rn1 of iced water. In a test-tube kept in ice,
mix thQrougWy 1 rn1 of the solution with 8 rn1 of sulphuric
acid, added dropwise. Heat in a water-bath for exactly 3 minutes
and cool immediately in ice. When the mixture is cool, carefully
add 0.6 rn1 of a solution containing 3 g of ninhydrin in 100 rn1
of a 4.55 per cent w/v solution of sodium metabisulphite, mix
well and allow to stand at 25°; a pink colour is produced
immediately which becomes violet within 100 minutes.

D. Place 1 rn1 of solution A on a glass plate. After evaporation
of the water a thin fIlm is produced.

Tests

Appearance of solution. Solution A is not more opalescent
than opalescence standard OS3 (2.4.1), and not more intensely
coloured than reference solution YS6 (2.4.1).

pH (2.4.24). 5.0 to 8.5, determined in solution A.

Apparent viscosity. 75 to 140 per cent of the stated value,
determined by· the following method. Weigh accurately a
quantity equivalent to 2.0 g of the dried substance and add,
with constant stirring, to 50 rn1 of water previously heated to
90°. Allow to cool, dilute to 100 rn1 with water and continue
stirring until solution is complete. Adjust the weight of the
solution to 100 g and centrifuge the solution to expel any
trapped air. Determine the viscosity, Method C, at 20° using a
shear rate of 10 S·1 (2.4.28).

Heavy metals (2.3.13). 1.0 g complies with the limit testfor
heavy metals, Method B (20 ppm).

Chlorides (2.3.12). Dilute 5.0 rn1 of solution A to 15 rn1 with
water. The resulting solution complies with the limit test for
cWorides (0.5 per cent).

HYDROXYPROPYLMETHYLCELLULOSE

Silica. Not more than 0.6 per cent, determined by the following
method. To the residue obtained in the test for Sulphated ash
add sufficient ethanol (95 per cent) to moisten the residue
completely. Add 6 rn1 of hydrofluoric acid in small portions.
Evaporate to dryness at 95° to 105° taking care to avoid loss
by spurting. Cool and rinse the walls of the platinum crucible
with 6 rn1 of hydrofluoric acid. Add 0.5 rn1 of sulphuric acid
and evaporate to dryness. Progressively increase the
temperature, ignite at 900°, allow to cool in a desicator and
weigh. The difference between the weight of the residue
obtained in the test for Sulphated ash and the weight of the
fInal residue is equal to the amount of silica in the substance
underexarnination.

Sulphated ash (2.3.18). Not more than 1.6 per cent, determined
on 1.0 g in a platinum crucible.

Loss on drying (2.4.19). Not more than 7.0 per cent, determined
on 0.5 g by drying in an oven at 105°.

Storage. Store protected from moisture.

Labelling. The label states the apparent viscosity in millipascal
seconds of a 2 per cent w/w solution. For products of low
viscosity the label also states the concentration of the solution
to be used and the apparent viscosity in rnillipascal seconds.

Hydroxypropylmethylcellulose
Cellulose, 2-Hydroxypropylmethyl Ether;
Hypromellose

Hydroxypropylmethylcellulose is a cellulose having some of
the hydroxyl groups in the form of the methyl ether and some
in the form of the 2-hydroxypropyl ether. The various grades
commercially available are distinguished by a number
indicative of the apparent viscosity in millipascal seconds of
a 2 per cent w/v solution measured at 20°.

Category. Treatment of tear defIciency; pharmaceutical aid
(tablet excipient; suspending agent).

Description. A white or yellowish white, fIbrous or granular
powder; almost odourless; hygroscopic after drying.

Identification

A. With constant stirring add a quantity containing 1 g of the
dried substance into 50 rn1 of carbon dioxide-free water
previously heated to 90°. Allow to cool, dilute to 100 rn1 with
carbon dioxide-free water and continue stirring until solution
is complete (solution A). Heat 10 rn1 of solution A in a water
bath with stirring. At temperatures above 50° the solution
becomes cloudy or a flocculent precipitate is formed. On
cooling, the solution becomes clear or slightly opalescent.
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B. To 10 ml of solution A add 10 ml of 1 M sodium hydroxide
or 1 Mhydrochloric acid; in either case the mixture remains
stable.

Hyoscine Butylbromide
Scopolamine Butylbromide

Mol. Wt. 440.4

Identification

Tests

Br

Appearance ofsolution. A5.0 per cent w/v solution in carbon
dioxide-free wateris clea{(2.4.1), and colourless (2.4.1).

H)'()sc;iIle ~lltylbr()IIli~e!~ (lS,3s15R,§~25',8r)-6''7~er:oxy~8: ...
butyl-3-[(S)-tropoyloxy]tropanium bromide.

Hyoscine Butylbromide contains not less than 98.0 per cent
and not more than 101.0 per cent ofCzIH30BrN04, calculated
on the dried basis.

Category. Parasympatholytic.

Dose. Orally, 20 mg four times daily; by intramuscular or
iritra:venous injectiori, 20 mg, repeated after 30mirttiteS if
necessary.

Description. A white or almost white, crystalline powder;
odoililess·of-aImost-6dourIess~····

Test A may be omitted iftests B, Cand D are carried out. Tests
C and D may be omitted if tests A and B are carried out.

A. Determine by infrared absorption spectrphotometry (2.4.6).
Compare the spectrum with that obtained with hyoscine
butylbromide RS or with the reference spectrum of hyoscine
butylbromide.

13. When exarrrined in the range 230 llll1 to 360 nm (2.4.7), a
0.15 per cent w/v solution in 0.01 M hydrochloric acid shows
absorption maxima at about 252 nm, 257 nm and 264 nm and a
less well-defined maximum at about 247 nm; absorbance at
about 252 nm, about 0.50, at about 257 nm, about 0.67 and at
about 264 nm, about 0.50.

C. To 1 mg add 0.2 ml ofjuming nitric acid and evaporate to
dryness on awater-bath. Dissolve the residue in 2 ml ofacetone
and add O.lml of a 3 per cent w/v solution of potassium
hydroxide in methanol; a violet colour is produced.

D. Gives the reactions ofbromides (2.3.1).

pH (2.4.24).5.5 to 8.0, determined in solution A.

D. Without heating completely dissolve 0.2 g in 15 mlof a 70
per cent w/w solution of sulphuric acid, pour the solution
with stirring into 100 ml of iced water. In a test-tube kept in ice,
mix thorougWy 1 ml of the solution with 8 ml of sulphuric
acid, added dropwise. Heat in a water-bath for exactly 3 minutes
and cool immediately in ice. When the mixture is cool, carefully
add 0.6 ml of a solution containing 3 g of ninhydrin in 100 ml
ofa4.55 per cent w/v solution of sodiwRmeJabis.ulpbite, mix
well and allow to stand at 25°; a pink colour is produced
immediately which becomes violet within 100 minutes.

E. Place 1 ml of solution A on a glass plate. After evaporation
of the water a thin film is produced.

Tests

C. To 10 ml of solution A add 0.3 ml of 2 M acetic acid and
2.5 ml of a 10 per cent wIv solution of tannic acid; a yellowish
white, flocculent precipitate is produced which dissolves in
6M ammonia.

Appearance of solution. Solution A is not more opalescent
than opalescence standard OS3 (2kl); andnot more intensely
coloured than reference solution YS6 (2.4.1).

Apparent viscosity. 75 to 140 per cent of the stated value,
determined by the following method. Weigh accurately a
quantity equivalent to 2.0 g of the dried substance and add,
with constant stirring, to 50 ml of water previously heated to
90°. Allow to cool, dilute to 100 ml with water and continue
stirring until solution is complete. Adjust the weight of the
solution to 100 g and centrifuge the solution to expel any
trapped air. Determine the viscosity, Method C, at 20° using a
shear rate of 10 S·I (2.4.28).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Chlorides (2.3.12). Dilute 5.0 ml of solution A to 15 ml with
water. The resulting solution complies with the limit test for
chlorides (0.5 per cent).

SlIlphated ash (2.3.18). Not more than 3.0 per cent.

Loss on drying (2.4.19). Not more than 10.0 per cent,
determined on 0.5 g by drying in an oven at 105°.

Storage. Store protected from moisture.

Labelling. The label states the apparent viscosity in millipascal
seconds of a 2 per cent w/v solution.
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pH (2.4.24). 5.5 to 6.5, determined in a 10.0percent w/v solution.

Specific optical rotation (2.4.22). -18.0° to -20.0°, determined
in a 5.0 per cent w/v solution.

Apo-compounds. Ratio of the absorbance (2.4.7) of a 0.1 per
cent w/v solution in 0.01 M hydrochloric acid at the maximum
at about 247 nm to that at the maximum at about 264 nm is not
more than 0.94.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with microclystalline cellulose.

Mobile phase. The upper layer obtained by shaking together
50 volumes of 1-butanol, 25 volumes of water and 5 volumes
of anhydrous fonnic acid.

Test solution. Dissolve 0.2 g of the substance under
examination in 10 ml of methanol (50 per cent).

Reference solution (a). A solution containing 0.004 per cent
w/v of the substance under examination in methanol (50 per
cent).

Reference solution (b). A solution containing 0.002 per cent
w/v of hyoscine hydrobromide RS in methanol (50 per cent).

Apply to the plate 10 ~ of each solution. After development,
dry the plate in air and spray with dilute potassium
iodobismuthate solution. In the chromatogram obtained with
the test solution any spot corresponding to hyoscine
hydrobromide is not more intense than the spot in the
chromatogram obtained with reference solution (b) and any
other secondary spot is not more intense than the spot in the
chromatogram obtained with reference solution (a).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 2.5 per cent, determined
on 0.5 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.6 g, dissolve in 30 ml of
anhydrous glacial acetic acid and add 5 ml of mercuric
acetate solution. Titrate with 0.1 M perchloric acid, using
1-naphtholbenzein solution as indicator. Carry out a blank
titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.04404 g of
C21H3oBrN04·

Storage. Store at a temperature not exceeding 30° protected
from light and moisture.

Hyoscine Butylbromide Injection
Scopolamine Butylbromide Injection

Hyoscine Butylbromide Injection is a sterile solution of
Hyoscine Butylbromide in Water for Injections.

HYOSCINE BUTYLBROMIDE INJECTION

Hyoscine Butylbromide Injection contains not less than
92.5 per cent and not more than 107.5 per cent of the stated
amount ofhyoscine butylbromide, C21H30BrN04'

Usual strength. 20 mg per ml.

Identification

Evaporate to dryness a volume of the injection containing
0.1 g ofHyoscine Butylbromide, shake the residue with 20 ml
of chloroform, filter, evaporate the filtrate to dryness and
triturate the residue with 5 ml of acetonitrile. Evaporate to
dryness and dry the residue at 50° at a pressure not exceeding
0.7 kPa for 1 hour. The residue complies with the following
tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with hyoscine
butylbromide RS or with the reference spectrum of hyoscine
butylbromide.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.15 per cent w/v solution in 0.01 M hydrochloric acid shows
absorption maxima at about 252 nm, 257 nm and 264 nm and a
less well-defined maximum at about 247 ·nm; absorbance at
about 252 nm, about 0.50, at about 257 nm, about 0.67 and at
about 264 nm, about 0.50.

C. To 1 mg add 0.2 ml ofjuming nitric acid and evaporate to
dryness on a water-bath. Dissolve the residue in 2 ml ofacetone
and add 0.1 ml of a 3 per cent w/v solution of potassium
hydroxide in methanol; a violet colour is produced.

Tests

pH (2.4.24).3.7 to 5.5.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with microcrystalline cellulose.

Mobile phase. The upper layer obtained by shaking together
50 volumes of 1-butanol, 25. volumes of water and 5 volumes
of anhydrous formic acid.

Test solution. The injection diluted ifnecessary with methanol
(50 per cent) to contain 2 per cent w/v of Hyoscine
Butylbrornide.

Reference solution (a). Dilute 1volume of the test solution to
20 volumes with methanol (50 per cent).

Reference solution (b). A solution containing 0.002 per cent
w/v of hyoscine hydrobromide RS in methanol (50 per cent).

Apply to the plate 10 ~ of each solution. After development, .
dry the plate in air and spray with dilute potassium
iodobismuthate solution. In the chromatogram obtained with
the test solution any spot corresponding to hyoscine
hydrobromide is not more intense than the spot in the
chromatogram obtained with reference solution (b) and any
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other secondary spot is not more intense than the spot in the
chromatogram obtained with reference solution (a).

Other tests. Complies with the tests stated under Parentetal
Preparations (Injections).

Assay. Dilute a volume of the injection containing about 60
mg ofHyoscine Butylbromide to 50.0 ml with water and dilute
5.0 ml of this solution to 200.0 ml with water. To 10.0 ml ofthe
resulting solution add 10 ml ofwater, 15 ml ofdichloromethane,
15 ml of a 0.01 per cent w/v solution ofhexa'nitrodiphenylamine
in dichloromethane and 5 ml of 5 M sodium hydroxide and
shake for 2 minutes. Allow the layers to separate and reserve
the organic layer. Extract the aqueous layer with successive
quantities, each of 5 ml, of dichloromethane until no further
colour is extracted from the aqueous layer. Add the
dichloromethane extracts to the reserved organic layer, fIlter
t:bIough absorbent cotton, .add sufficient·diChloroii£ethiine
to produce 50.0 ml and measure the absorbance of the resulting
solution at the maximum at about 420 nm (2.4.7), using as the
blank a solution prepared by repeating the procedure without
the injection. Calculate the content OfC21H30BrN04 from the
absorbance obtained by repeating the procedure using
10.0 ml of a 0.003 per cent w/v solution of hyoscine butyl
bromide RS and beginning at the words "add 10 ml ofwater....".

Storage. Store at a temperature not exceeding 30° protected
from light and moisture.

Hyoscine Blltylbromide Tablets
Scopolamine Butylbromide Tablets

Hyoscine Butylbromide Tablets contain not less than 92.5 per
cent and not more than 107.5 per cent of the stated amount of
hyoscine butylbromide, C21H30BrN04'

Usualstrength.10mg.

Identification

Shake a quantity of the powdered tablets containing 50 mg of
Hyoscine Butylbromide with 20 ml of chlorofonn, filter,
evaporate the fIltrate to dryness and triturate the residue with
5 ml of acetonitrile. Evaporate to dryness and dry the residue
at 50° at a pressure 'not exceeding 0.7 kPa for I hour. The
residue complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with hyoscine
butylbromide RS or with the reference spectrum of hyoscine
butylbromide.

B. When examined in the range 230 nm to 360 nm, a 0.15 per
cent w/v solution in 0.01 M hydrochloric acid shows
absorption maxima at about 252 nm, 257 nm and 264 nm and a
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less well-defined maximum at about 247 nm; absorbance at
ab?ut252. nm, about 0.50, at about 25)nm, about 0.67 and at
about 264 nrn, about 0.50 (2.4.7).

C. To I mg add 0.2 ml ofjuming nitric acid and evaporate to
dryness on a \Yater-bath. Dissolve the.residue in 2 ml ofacetone
and add 0.1 ml of a 3 per cent w/v solution of potassium
hydroxide in methanol; a violet colour is produced.

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with microcrystalline cellulose.

Mobile phase. The upper layer obtained by shaking together
50 volumes of I-butanol, 25 volumes ofwater and 5 volumes
of anhydrous formic acid.

Test solution. Shake a quantity of the powdered .tablets
containing 40 mg of Hyoscine Butylbromide with 2 ml of
methanol (50 per cent) and fIlter.

Reference solution (a). Dilute 1 volume of the test solution to
500 volumes with methanol (50 per cent).

Reference solution (b). A solution containing 0.002 per cent
w/v of hyoscinehydrobromide RS in methanol (50 per cent).

Apply to the plate 10 III of each solution. After development,
dry the plate in air and spray with dilute potassium

.iodobismuthatecsolution.ln the chromatogram obtained with
the test solution any spot corresponding to hyoscine
hydrobromide is not more intense than the spot in the
chromatogram obtained with reference solution (b) and any
other secondary spot is not more intense than the spot in the
chromatogram obtained with reference solution (a).

Uniformity of conteut. Comply with the test -stated under
Tablets.

Shake one tablet with 100 ml of water for 30 minutes, add
sufficient water to produce 250.0 ml and filter. To 10.0 ml ofthe
resulting solution add 10 ml ofwater,15ml ofdichloromethalle,
15 ml ofa 0.01 per cent w/v solution ofhexanitrodiphenylamine
in dichloromethane and 5 ml of 5 M sodium hydroxide and
shake for 2 minutes. Allow the layers to separate and reserve
the organic layer. Extract the aqueous layer with successive
quantities, each of 5 ml, of dichloromethane until no further
colour is extracted from the aqueous layer. Add the
dichloromethane extracts to the reserved organic layer, fIlter
through absorbent cotton, add sufficient dichloromethane
to produce 50.0 ml and measure the absorbance of the resulting
solution at the maximum at about 420 nm (2.4.7), using as the
blank a solution prepared by repeating the procedure without
the injection. Calculate the content of C21H3oBrN04from the
absorbance obtained by repeating the procedure using
10.0 ml of a 0.003 per cent w/v solution of hyoscine
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butylbromide RS and beginning at the words "add 10 ml of
water....".

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 3 mg of Hyoscine
Butylbromide and shake with 50 ml of water for 30 minutes,
add sufficient water to produce 100.0 ml and filter. To 10.0 ml
of the resulting solution add 10 ml of water, 15 ml of
dichloromethane, 15 ml of a 0.01 per cent w/v solution of
hexanitrodiphenylamine in dichloromethane and 5 ml of5 M
sodium hydroxide and shake for 2 minutes. Allow the layers
to separate and reserve the organic layer. Extract the aqueous
layer with successive quantities, each of 5 ml, of
dichloromethane until no further colour is extracted from the
aqueous layer.' Add the dichloromethane extracts to the
reserved organic layer, fllter through absorbent cotton, add
sufficient dichloromethane to produce 50.0 ml and measure
the absorbance of the resulting solution at the maximum at
about 420 run (2.4.7), using as the blank a solution prepared
by repeating the procedure without the injection. Calculate
the content of C21H30BrN04 from the absorbance obtained by
repeating the procedure using 10.0 ml of a 0.003per cent w/v
solution of hyoscine butylbromide RS and beginning at the
words "add 10 ml of water....".

Storage. Store at a temperature not exceeding 30° protected
from light and moisture.

Hyoscine Hydrobromide
Scopolamine Hydrobromide

,.CH3

oa-l~ ..
~~H ("OH

O~

. 00
Mol. Wt. 438.3

Hyoscine Hydrobromide is (lS,3s,5R,6R,7S)-6,7- .
epoxytropan-3-yl(S)-tropatehydrobromide trihydrate.

Hyoscine Hydrobromide contains not less than 99.0 per cent
and not more than 101.0 per cent ofC17H2IN04,HBr, calculated
on the anhydrous basis.

HYOSCINE HYDROBROMIDE

Category. Parasympatholytic.

Dose. Orally, in prevention of motion sickness, 300 Ilg
30 minutes before commencing journey and repeated every
6 hours, if required; by subcutaneous or intramuscular
injection, for preanesthetic medication, 200 to 600 Ilg.

Description. Colourless crystals or a white, crystalline powder;
odourless; efflorescent.

Identification

TestA may be omitted iftests B, Cand D are carried out. Tests
Band C may be omitted if tests A and D are carried out.

A.Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with hyoscine
hydrobromide RS.

B. To about 1 mg add 0.2 ml ofjuming nitric acid and evaporate
to dryness on a water-bath. Dissolve the residue in 2 ml of
acetone and add 0.1 ml ofa 3 per cent w/v solution ofpotassium
hydroxide in methanol; a violet colour is produced.

C. Gives the reaction of alkaloids (2.3.1).

D. Gives the reactions ofbromides (2.3.1).

Tests

pH (2.4.24). 4.0 to 5.5, detenninedin a5.0percentw/v solution.

Specificoptical rotation (2.4.22). -24.0° to -27.0°, detennined
in a 5.0 per cent w/v solution.

Apohyoscine. Dissolve 0.1 gin su:f:f1cient 0.01 M hydrochloric
acid to produce 100 ml and measure the absorbance (2.4.7) at
about 245 run; absorbance, about 0.36, calculated on the
anhydrous basis (0.5 per cent).

Related substances and decomposition products. Determine
by thin-layer chromatography (2.4.17), coating the plate with
silica gel G.

Mobile phase. A mixture of 50 volumes of chloroform, 30
volumes of acetone, 10 volumes of methanol and 2 volumes
of strong ammonia solution.

Test solution. Dissolve 0.2 g of the substance under
examination in 10 ml ofmethanol.

Reference solution (a). Dilute 1 ml of the test solution to
100 ml with methanol.

Reference solution (b). Dilute 25 ml of reference solution (a)
to 50 ml with methanol.

Apply to the plate 10 III of each solution. After development,
dry the plate at 105° for 15 minutes, allow to cool and spray
with dilute potassium iodobismuthate solution until spots
appear. Any secondary spot in the chromatogram obtained
with the test solution is not more intense than the spot in the
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chromatogram obtained with reference solution (a) and not
more than one such spot is more intense than the spot in the
chromatogram obtained with reference solution (b). Ignore
any yellow spot remaining on the line ofapplication.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 10.0 to 13.0 per cent, determined on 0.2 g.

Assay. Weigh accurately about 0.4 g, dissolve in 10 ml of
anhydrous glacial acetic acid, warming if necessary, cool
the solution and add 20 ml of dioxan. Titrate with 0.1 M
perchloric acid, determining the end-point potentiometrically
(2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03843 g of
C17HZ1N04,HBr.

Storage. Store protected from light andmoisture in well'-'filled
containers of small capacity in a refrigerator at a temperature
not exceeding 150.

Hyoscine Hydrobromide Injection
Scopolamine Hydrobromide Injection

Hyoscine Hydrobromide Injection is a sterile solution of
HyoscineHydrobromide in Water for Injection.

Hyoscine Hydrobromide Injection contains not less than
90.0 per cent and not more than 110.0 per cent of the stated
amount ofhyoscine hydrobrornide, CI7HZIN04,HBr,3HzO.

Usual strength. 400 mg per ml.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

MobileplitFse: A riilifUre- or sO volumesofcliloroJorm,
40 voluines ofacetone and 10 volumes ofdiethylamine.

Test solution. Evaporate a volume ofthe injection containing
5 mg ofHyoscine Hydrobromide to dryness on a water-bath,
triturate the residue with 1 ml ofethanol (95 per cent), allow
to stand and use the supernatant liquid.

ReJerence solution. A solution containing 0.5 per cent w/v of
hyoscine hydrobromide RS in ethanol (95 per cent).

Apply to the plate 5 III of each solution. After development,
dry the plate in air, heat it at 1050for 20 minutes, allow to cool
and spray with dilute potassium iodobismuthate solution.
The principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with the reference solution.
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B. In the Assay, the chromatogram obtained with test solution
(b) shows a peak with the same retention time as the peak
derived from hyoscine hydrobromide in the chromatogram
obtained with the reference solution.

C. Evaporate a suitable volume to dryness. To 1 ml ofa 1 per
cent w/v solution of the residue add 1 ml of 5 M ammonia,
shake with chloroJorm and evaporate the chloroform solution
to dryness on a water-bath. To the residue add 1.5 ml ofa 2 per
cent w/v solution of mercuric chloride in ethanol (60 per
cent); a white precipitate is produced which dissolves on
warming (distinction from atropine and hyoscyamine).

D. Gives reactionA ofbromides (2.3.1).

Tests

pl:!(~4,J4),4,Qto§,Q!

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Determine by gas chromatography (2.4.13).

Test solution (a). Add 1 of a 0.3 per cent w/v solution of
atropine sulphateRS (internal standard) in methanol (solution
A) and 1 ml of 5 M ammonia to a volume of the injection
containing about 5 mg of Hyoscine Hydrobroinide, dilute if
necessary to 15 ml with water. Extract with two quantities,
each of 10 ml, of chloroJorm, shake the combined extracts
with 2g of anhydrous sodium sulphate, :filter and evaporate
the filtrate to dryness. Dissolve the residue in 2.0 ml of
dichloromethane. To 1.0 ml of this solution add 0.2 ml of a
mixture of4 volumes ofN, O-bis(trimethylsilyl)acetamide and
I volume of trimethylchlorosilane, mix and allow to stand for
30 minutes.

Test solution (b). Prepare in the same manner as test solution
(a) but omitting the addition of solution A.

ReJerence solution. Add 1 ml of solution A and 1 ml of 5 M
ammonia to 15.0 ml ofa 0.033 percentw/v solution ofhyoscine
hydrobromide RS and complete the procedure described
under test solution (a) beginning at the words "Extract witl1
two quantities,....".

Chromatographic system
- a glass column 1.5 m x 4 mm, packed with acid-washed,

diatomaceous support (80 to 100 mesh) coated with
3 per cent w/w phenyl methyl silicone fluid (50 per cent
phenyl),
temperature:
column.230°,
inlet port and detector. 2800,

- flow rate. 30 ml per minute ofthe carrier gas.

Calculate the content ofCI7HzlN04,HBr,3HzO in the injection.

Storage. Store at a temperature not exceeding 150, protected
from light.
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Hyoscine Hydrobromide Tablets
Scopolamine Hydrobromide Tablets

Hyoscine Hydrobromide Tablets contain not less than 90.0
per cent and not more than 110.0 per cent of the stated amount
ofhyoscine hydrobromide, C17H21N04,HBr,3H20.

Usnal strengths. 300 mg; 600 mg.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 50 volumes of chloroform, 40
volumes of acetone and 10 volumes of diethylamine.

Test solution. Shake a quantity of the powdered tablets
containing 10 mg of Hyoscine Hydrobromide with 2 ml of
ethanol (95 per cent) and centrifuge.

Reference solution. A solution containing 0.5 per cent w/v of
hyoscine hydrobromide RS in ethanol (95 per cent).

Apply to the plate 5 IJl of each solution. After development,
dry the plate in air, heat it at 105° for 20 minutes, allow to cool
and spray with dilute potassium iodobismuthate solution.
The principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with the reference solution.

B. In the Assay, the chromatogram obtained with test solution
(b) shows a peak with the same retention time as the peak
derived from hyoscine hydrobromide in the chromatogram
obtained with the reference solution.

C. Extract a quantity of the powdered tablets containing 1 mg
ofHyoscine Hydrobromide with 5 ml of ethanol (95per cent),
filter and evaporate the fIltrate to dryness on a water-bath.
Cool, add 0.2 ml ofjuming nitric acid and again evaporate to
dryness on a water-bath; a yellow residue is produced. To the
cooled residue add 2 ml of acetone and 0.2 ml of a 3 per cent
w/v solution of potassium hydroxide in methanol; a deep
violet colour is produced. (Atropine and hyoscyamine also
yield this reaction; the reaction is masked by other alkaloids).

D. The powdered tablets give reaction A of bromides (2.3.1).

Tests

Uniformity of content. Comply with the test stated under
Tablets.

For tablets containing 600llg ofHyoscine Hydrobromide

Test solution (a). Powder one tablet and triturate with 5 ml of
0.1 M hydrochloric acid. Add 1.0 ml of a 0.0375 per cent w/v
solution of atropine sulphate RS (internal standard) in
methanol (solution A), extract with two quantities, each of
5 ml, of chloroform and discard the cWoroform extracts. Add

HYOSCINE HYDROBROMIDE TABLETS

1 ml of5 M ammonia. Extract with two quantities, each of5 mI,
of chloroform, shake the combined extracts with 1 g of
anhydrous sodium sulphate, fIlter and evaporate the flltrate
to dryness. Dissolve the residue in 0.5 ml of a mixture of 20
volumes of dichloromethane, 4 volumes of N,O-bis(tri
methylsilyl) acetamide and 1 volume of trimethyl
chlorosilane, mix and allow to stand for 30 minutes.

Test solution (b). Prepare in the same manner as test solution
(a) but omitting the addition of solution A.

Reference solution. Add 1 ml of a 0.0375 per cent w/v solution
of atropine sulphate RS (internal standard) in methanol
(solution A) and 1 ml of5 M ammonia to 5.0 ml of a 0.012 per
cent w/v solution of hyoscine hydrobromide RS and complete
the procedure described under test solution (a) beginning at
the words "extract with two quantities,...".

Carry out the procedure described in the Assay. Calculate the
content of C17H21N04,HBr,3H20 in the tablet.

For tablets containing less than 600 Ilg of Hyoscine
Hydrobromide - Use the same procedure but with
correspondingly smaller concentrations of hyoscine
hydrobromide RS and atropine sulphate RS.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by gas chromatography (2.4.13)..

Test solution (a). Shake a quantity of the powdered tablets
containing about 5 mg ofHyoscine Hydrobromide with 10 ml
of 0.1 M hydrochloric acid. Add 1 ml of a 0.3 per cent w/v
solution of atropine sulphate RS (internal standard) in
methanol (solution A), extract with two quantities, each of
10 ml, of chloroform and discard the cWoroform extracts. Add
1 ml of 5 M ammonia. Extract with two quantities, each of
10 ml, of chloroform, shake the combined extracts with 2 g of
anhydrous sodium sulphate, fIlter and evaporate the fIltrate
to dryness. Dissolve the residue in 2.0 ml ofdichloromethane.
To 1.0 ml of this solution add 0.2 ml of a mixture of4 volumes
of N,O-bis(trimethylsilyl)acetamide and 1 volume of
trimethylchlorosilane, mix and allow to stand for 30 minutes.

Test solution (b). Prepare in the same manner as test solution
(a) but omitting the addition of solution A.

Reference solution. Add 1 ml of solution A and 1 ml of 5 M
ammonia to 15.0 ml ofa 0.033 per cent w/v solution ofhyoscine
hydrobromide RS and complete the procedure described
under test solution (a) beginning at the words "Extract with
two quantities,"

Chromatographic system
- a glass column 1.5 m x 4 mm, packed with acid-washed,

diatomaceous support (80 to 100 mesh) coated with 3
per cent w/w phenyl methyl silicone fluid: (50 per cent
phenyl),

- temperature:
colurnn.230°,
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Mobile phase B
(per cent v/v)

5

5 ---730

30---770

5

HYOSCYAMINE SULPHATE

inlet port and detector. 280°,
~ flow rate. 30 ml per minute of the carrier gas.

Calculate the content of C17H21N04,HBr,3H20 in the tablets.

Storage. Store at a temperature not exceeding 15°. protected
from light.

Hyoscyamine Sulphate

2

(CI7H23N03hH2S04,2H20 Mol. Wt. 712.9

HyoscyaiIline Sulphate is bis (1~,3r,5S)- 8-methyl
8-azabicyclo[3.2.1]oct-3-yl (2S)-3-hydroxy
2-phenylpropionate] sulphate dihydrate.

RyoscyanuneSiilpl1ate'c'ontmnsnofles's thaii'98.D"percent
and not more than 101.0 per cent of(C17H23N03)2,H2S04,2H20,
calculated on the anhydrous basis~

Category. Anticholinergic.

Description. A white or almost white, crystalline powder or
colourless needles.

Identification

TestA may be omitted iftests B, C and D are carried out. Tests
Band C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with hyoscyamine
sulphate RS or with the reference spectrum of hyoscyamine
sulphate.

B. To 0.5 ml of solution A, add 2 ml of dilute acetic acid and
heat. To the hot solution add 4 ml of picric acid solution,
allow to cool, shaking occasionally. Collect the crystals, wash
with 2 quantities, each of 3 ml, of iced water and dry at 105°.
The crystal melts between 164° to 168°(2.4.21).

C. To about 1 mg of test solution add 0.2 ml ofjuming nitric
acid and evaporate to dryness on a water-bath and dissolve
the residue in 2 ml of acetone, add 0.2 ml ofa 3.0 per cent w/v
solution of potassium hydroxide in methanol; a violet colour
develops.

IP 2010

D. Gives reaction A of sulphates (2.3.1).

Tests

Appearance of solution. A 5.0 per cent w/v solution in water
(solution A) is clear (2.4.1) and not more intensely coloured
than reference solution BYS6 (2.4.1).

pH (2.4.24). 4.5 to 6.2, determined in 2.0 per cent w/v solution
in carbon dioxide-free water.

Specific optical rotation (2.4.22). -24.0° to -29.0°, determined
in solution A.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 60 mg of the substance under
examination to 50.0 ml with mobile phase A. Further dilute
10;0ml of the solution to 50.0 ml with mobile phase A.

Reference solution (a). Dilute 5.0 ml of the test solution to
100.0 ml with mobile phase A. Further dilute 5.0 ml of this
solution to 50.0 ml with mobile phase A.

Reference solution (b). Dilute 5.0 ml of reference solution (a)
to 25.0 ml with mobile phase A.

Reference solution (c). Dissolve 5 mg of (lR,3r,5S)-8
azabicyclo[3.2.1 joct-3-yl(2S)-3-hydroxy-2-phenyl
propanoate(norhyoscyamine) RS (hyoscyamine impurity E
RS) in the 20.0 ml of test solution. Dilute 5.0 ml of this solution
to 25.0 ml with mobile phase A.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (3 1-ffi1),
- column temperature. 25°,
- mobile phase: A. dissolve 3.5 g of sodium dodecyl

sulphate in 606 ml of a 0.7 per cent w/v solution of
potassium dihydrogen phosphate previously adjusted
to pH 3.3 with 0.05 M orthophosphoric acid and mix
with 320 ml of acetonitrile,

B. acetonitrile,
- a linear gradient programme using the conditions given

below,
- flow rate. 1 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume. 10 iii.

Time Mobile phase A
(in min) (per cent v/v)

0-2 95
2 - 20 95 ---7 70

20 - 22 70 ---7 30

22-25 95

Inject reference solution (c). The relative retention time for
(2RS)-3-hydroxy-2-phenylpropanoic acid (DL~tropic acid)
(hyoscyamine impitrltyA)jsaboutO.2,Jor{IR,3S,5R,6RS)~6~
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hydroxy-8-methyl-8-azabicyclo[3.2.l]oct-3-yl (2S)-3-hydroxy
2-phenylpropanoate(7-hydroxyhyoscyamine) (hyoscyamine
impurity B) is about 0.67, for (lS,3R,5S,6RS)-6-hydroxy-8
methyl-8-azabicyclo[3 .2.1 ]oct-3-yl (2S)-3-hydroxy-2
phenylpropanoate (6-hydroxyhyoscyamine) (hyoscyamine
impurity C) is about 0.72, hyoscine (hyoscyamine impurity D)
is about 0.8, for (IR,3r,5S)-8- azabicyclo[3.2.l]oct-3-yl (2S)-3
hydroxy - 2-phenylpropanoate(norhyo scy amine)
(hyoscyamine impurity E) is about 0.9, for (lR,3r,5S)-8-methyl
8- azabicyclo[3.2.l]oct-3-yl (2R)-2-hydroxy-3-phenyl
propanoate (littorine) (hyoscyamine impurity F) is about 1.1
and for (lR,3r,5S)-8-methyl-8- azabicyclo[3.2.l]oct-3-yl 2
phenylprop-2-enoate (apoatropine) (hyoscyamine impurity G
) is about 1.8. The test is not valid unless resolution between
the peaks due to hyoscyamine and hyoscyamine impurity E
is not less than 2.5. Multiply the peak areas of the impurities
by the correction factor for calculating the contents, for impurity
A is 0.3; impurity Gis 0.6.

Inject reference solution (a), (b) and the test solution. In the
chromatogram obtained with the test solution, the area of
secondary peak corresponding to impurity E is not more than
3 times the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.3 per cent). The area of
the secondary peaks corresponding to hyoscyamine
impurities A, B, C, D, F, G; for each impurity, is not more than
twice the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.2 per cent). The area of
any other secondary peak is not more than the area of the
principal peak in the chromatogram obtained with reference
solution (b) (0.1 per cent). The sum ofthe areas ofall secondary
peaks is not more than the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.5 per
cent). Ignore any peak with an area less than 0.1 times the area
of the principal peak in the chromatogram obtained with
reference solution (a) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43).2.0 to 5.5 per cent, determined on 0.5 g.

Assay. Weigh accurately about 0.5 g and dissolve in 25 ml of
anhydrous acetic acid. Titrate with 0.1 M perchloric acid,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 ml·of 0.1 M perchloric acid is equivalent to 0.0677 g of
C34:H4gN20 IOS.

Storage. Store protected from light and moisture.

Hyoscyamine Injection
Hyoscyamine Sulphate Injection

Hyoscyamine Injection is a sterile solution of Hyoscyamine
Sulphate in Water for Injections.

HYOSCYAMINE INJECTION

Hyoscyamine Injection contains not less than 93.0 per cent
and not more than 107.0 per cent of the stated amount of
hyoscyamine sulphate, (C17H23N03hH2S04,2H20.

Usual strengths. 0.5 mg per ml; 2.0 mg per ml.

Identification
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Hyoscyamine Oral Solution
Hyoscyamine Sulphate Oral Solution

Hyoscyamine Oral Solution is a mixture consisting of
Hyoscyamine sulphate with buffering agents and other
excipients. It contains suitable flavouring agents. It is filled in
a sealed container.

The oral solution is constituted by dispersing the contents of
the sealed container in the specified volume of water just
before use.

Hyoscyamine Oral Solution contains not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount of
hyoscyamine sulphate, (C17Hz3N03)Z,HzS04,2HzO.

Usual strength. 50 mg per ml.

Storage. Store the constituted solution in a refrigerator 20 to
80

• Discard any unused portion after 30 days ofreconstitution.

The contents of the sealed container comply with the
requirements stated under Oral Liquids and with the
following requirements.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
cllrOJ.!11'ltQgram.Q!Jt!li"ntegwith [efer~1!ctesQlu!iQn (IJ),

Tests

pH (2.4.24). 3.0 to 6.5, determined in the reconstituted solution.

Other tests. Complies with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately a quantity of the constituted
solution containing 0.5 mg of Hyoscyamine Sulphate and
dissolve in 100.0 ml of 0.01 M hydrochloric acid.

Reference solution (a). A 0.016peFcentw/v solution of
hyoscyamine sulphate RS in 0.01 M hydrochloric acid.

Reference solution (b). Dilute 3.0 ml of reference solution (a)
to 100 ml with 0.01 M hydrochloric acid.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packed with
phenyl groups chemically bonded to porous silica
(51llll),

- mobile phase: a mixture of 90 volumes of the buffer
solution prepared by dissolving 13.6 g of monobasic
potassium phosphate in 1800 ml of water, adjusted to
pH 3.0 with orthophosphoric acid, dilute to 2000 ml
with water, add 0.3 volume of triethylamine and 10
volumes of acetonitrile,

-flow rate. 1 mlperJ.!1inutte,

IP 2010

- spectrophotometer set at 205 nm,
- injection volnme. 50 fll.

Inject reference solution (1:». The test is not valid unless the
tailing factor is not more than 1.8 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject reference solution (1:» and the test solution.

Calculate the content of C17Hz3N03)z,HzS04,2HzO in oral
solution.

Hyoscyamine Tablets
Hyoscyamine Sulphate Tablets

Hyoscyamine Tablets contain not less than 90.0 per cent and
notmore than 110.0 percent of the stated amount of
hyoscyamine sulphate, (C17Hz3N03)z,HzS04,2HzO.

Usual strength. 0.375 mg.

Identification

A. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with reference solution (1:».

B. Gives reaction A ofsulphates (2.3.1).

Tests

Uniformity of content. Comply with the test stated under
Tablets.

Determine by liquid chromatography (2.4.14), as described
under Assay, using the following solution as the test solution.

Test solution. Disperse 1Tablet in 25 ml of0.01 M hydrochloric
acid.

Calculate the content of (C17Hz3N03)Z,HzS04,2HzO.

Other ~e~ts'C;()lll:pll':",itl1the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 Tablets. Disperse a
quantity of powdered tablets containing about 0.125 mg of
Hyoscyamine Sulphate in 25 ml of0.01 M hydrochloric acid.

Reference solution (a). A 0.016 per cent w/v solution of
hyoscyamine sulphate RS in 0.01 M hydrochloric acid.

Reference solution (b). Dilute 3.0 mlofreference solution (a)
to 100 ml with 0.01 M hydrochloric acid.

Tropic acid solution. A 0.0003 per cent w/v solution of tropic
acid in 0.01 M hydrochloric acid.

Reference solution (c). To 3.0 ml of the reference solution (a),
add 4.0 ml of the tropic acid solution and dilute to 100 ml with
0.01 M hydrochloric acid.
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Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

phenyl groups bonded to porous silica (4 /llIl),
- mobile phase: a mixture of0.3 volume of triethylamine,

1800 volumes of the buffer solution prepared by
dissolving about 13.6 g of monobasic potassium
phosphate in 1800ml ofwater, adjust the pH to 3.0 with
orthophosphoric acid, dilute to 2000 ml with water and
200 volumes of acetonitrile,
flow rate. I ml per minute,

- spectrophotometer set at 205 nm,

HYOSCYAMINE TABLETS

- injection volume. 50 Ill.
Inject reference solution (c). The test is not v~d unless ~e
resolution between the peaks due to hyoscyamme and trOplC
acid is not less than 1.5 and the tailing factor is not more than
1.8. The relative standard deviation for replicate injections is
not more than 2.0 per cent.

Inject reference solution (b) and the test solution.

Calculate the content of (C17HZ3N03hHzS04.2HzO in the
tablets.
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Ibuprofen

CHs

CHs ~COOH
HSCJ:V

Mol. Wt. 206.3

Ibuprofen is (RS)-2-(4-isobutylphenyl)propionic acid.

Ibuprofen contains not less than 98.5 per cent and not more
than 101.0 per cent of C13H1S0Z, calculated on the dried basis.

Category. Anti-inflammatory; analgesic.

Dose. 600 mg to 1.2 g daily, in divided doses, after food.

Description. A white or almost white, crystalline powder or
colourless crystals; odour, slight.

Identification

Test A may be omitted iftests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

A. Determineby infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ibuprofen RS
or with the reference spectrum of ibuprofen.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.05 per cent w/v solution in 0.1 M sodium hydroxide shows
absorption maxima at about 264 nm and 272 nm, and a shoulder
at about 258 nm. The ratio of the absorbance at about 264 nm
to that at the shoulder at about 258 nm is 1.20 to 1.30. The ratio
of the absorbance at the maximum at about 272 nm to that at
the shoulder at about 258 nm is 1.00 to 1.10.

C. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel H.

Mobile phase. Amixture of75 volumes ofn-hexane, 25 volumes
of ethyl acetate and 5 volumes of glacial acetic acid.

Test solution. Dissolve 0.5 g of the substance under
examination in 100 ml ofdichloromethane.

Reference solution. A 0.5 per cent w/v solution of ibuprofen
RS in dichloromethane.

Apply to the plate 5 ~ of each solution. After development,
dry the plate at 120° for 30 minutes, lightly spray the plate with
a 1 per cent w/v solution ofpotassium permanganate in 1 M
sulphuric acid, heat at.120° for 20 minutes and examine in
ultraviolet light at 365 nm. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference solution.

Tests

Appearance ofsolntion. A 10.0percent w/v solution in ethanol
(95 per cent) is clear (2.4.1), and colourless (2.4.1).

. IBUPROFEN

Optical rotation (2.4.22). +0.05° to -0.05°, determined in a
2.5 per cent w/v solution in methanol.

Related snbstances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 20 mg of the substance under
examination in 2 ml of acetonitrile and add sufficient of the
mobile phase to produce 10 ml.

Reference solution (a). Dilute 1 ml of th~ test solution to
100 mI with the mobile phase.

Reference solution (b). Dissolve 20 mg of ibuprofen RS in
2 mI of acetonitrile, add 1mI of0.006 per cent w/v solution of
2-(4-butylphenyl)propionic acid RS in acetonitrile and add
sufficient mobile phase to produce 10 mI.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 !JII1),
- mobile phase: a mixture of 600 volumes of water,

340 volumes of acetonitrile and 0.5 volume of
phosphoric acid diluted to 1000 volumes with water
after equilibration,

- flow rate. 2 rnl per minute,
- spectrophotometer set at 214 nm,
- injection volume. 20 ~.

Adjust the sensitivity so that the height of the principal peak
in the chromatogram obtained with reference solution (a) is
about 80 percent offull-scale deflection on the recorder. Record
the chromatogram for 1.5 times the retention time of the
principal peak. Equilibrate the column with the mobile phase
for about 45 minutes before starting the chromatography.

The retention time of ibuprofen is about 20 minutes. In the
chromatogram obtained with reference solution (b) measure
the height (a) of the peak due to 2-(4-butylphenyl) propionic
acid and the height (b) of the lowest point of the curve
separating this peak from that due to ibuprofen. The test is
not valid unless a is greater than 1.5b. Ifnecessary, adjust the
concentration of acetonitrile in the mobile phase to obtain the
required resolution. Verify the repeatability by making five
separate injections of 20 ~ of reference solution (a). The test
is not valid unless the relative standard deviation of the area
of the principal peak is less than 2.0 per cent.

In the chromatogram obtained with the test solution, the area
ofany peak corresponding to 2-(4-butylphenyl) propionic acid
is not greater than that of the peak due to 2-(4-butylphenyl)
propionic acid in the chromatogram obtained with reference
solution (b), the area ofany other secondary peak is not greater
than 0.3 times the area ofthe principal peak in the chromatogram
obtained with reference solution (a) and the sum of the areas
of any such peaks is not greater than 0.7 times the area of the
principal peak in the chromatogram obtained with reference
solution (a). Ignore any peak the area of which is less than
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0.1 times the area of the principal peak in the chromatogram
obtained with reference solution (a).

Impurity F. Determine by gas chromatography (2.4.13).

Methylating solution. Dilute 1 m1 ofN,N-dimethylformamide
dimethyl acetal and 1m1 ofpyridine to 10 m1 with ethyl acetate.

Test solution. Weigh about 50 mg of the substanc,e under
examination into a sealable vial, dissolve in 1.0 m1 of ethyl
acetate, add 1 m1 of the methylating solution, seal and heat at
1000 in a block heater for 20 minutes, cool. Remove the reagents
under a stream of nitrogen at room temperature. Dissolve the
residue in 5 m1 of ethyl acetate.

Chromatographic system
- a glass column 25 m x 0.53 mm, packed with fused silica

coated with macrogo120000 (fIlm thickness 2 flill),
- tem.perature:

column 150°,
injector port 200° and detector port 250°,

- flame ionization detector,
flow rate. 5 m1 per minute using nitrogen as the carrier
gas.

Inject the test solution. Run the chromatogram twice the
retention time of the principal peak. The relative retention time
with reference to ibuprofen for 3~[4-(2methylpropyl)phenyl]

propionic acid (ibuprofen impurity F) is about 1.5. The area of
the_Pflak_corresponding to_i1:mprofflnimpurityEis_nQLmore
than 0.1 per cent of the principal peak.

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss ou drying (2.4.19). Notmore than 0.5 per cent, determined
on 1.0 g by drying over phosphorus pentoxide at a pressure
not exceeding 0.1 kPa.

Assay. Weigh accurately about 0.4 g, dissolve in 100 m1 of
ethanol (95per cent) and titrate with 0.1 M sodium hydroxide
using 0.2 m1 of phenolphthalein solution as indicator. Carry
out a blank titration.

1 m1 of 0.1 M sodium hydroxide is equivalent to 0.02063 g of
C13H1SOZ•

Ibuprofen Cream
Ibuprofen Cream contains Ibuprofen in a suitable basis.

Ibuprofen Cream contains not less than 95.0 per cent and not
more than 105.0 per cent of the stated amount of ibuprofen,

C13H1SOZ'

lJsuaJ strength. 15 percentv,r/w.

IP2010

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel H.

Mobile phase. A mixture of 5 volumes of anhydrous acetic
acid, 25 volumes ofethyl acetate and 75 volumes ofn-hexane.

Test solution. Shake a quantity of the cream containing 50 mg
ofIbuprofen with 10 m1 ofdichloromethane for 5 minutes and
fIlter.

Reference solution. A 0.5 per cent w/v solution of ibuprofen
RS in dichloromethane.

Apply to the plate 5 ,n of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate at 1200 for 30 minutes, lightly
spray the plate with a 1 per cent w/v solution of potassium
permanganate-in-1 M-sulphuricacid,--heat at--l-200-for
20 minutes and examine under ultraviolet light at 365 nm. The
principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with the reference solution.

B. In the Assay, the retention time of the principal peak in the
chromatogram obtained with the test solution corresponds to
the peak in the chromatogram obtained with the reference
solution.

Tests...._._..._

Related suhstances. Determine by liquid chromatography
(2.4.14).

Test solution. Shake a quantity of the cream containing 0.1 g
of Ibuprofen with 25 m1 ofmethanol for 10 minutes, dilute to
50 m1 with methanol and fIlter.

Reference solution (a). Dilute 1 m1 of the test solution to
100 m1 with methanol.

Reference solution (b). Dissolve 50 mg of ibuprofen RS in
25m1 of a 0.006 per cent w/v solution of 2-(4-butylphenyl)
propionic acid RS in methanol and dilute to 25 m1 with
methanol.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packed with
endcapped octadecylsilane bonded to porous silica
(5 flill) (such as Spherisorb ODS 2),
mobile phase: a-mixture of 0.5. volume of
orthophosphoric acid, 340 volumes of acetonitrile and
660 volumes of water,

- flow rate. 2 m1 per minute,
- spectrophotometer set at 214 nm,
- injection volume. 20 ,n.

Adjust the sensitivity so that the height of the principal peak
in the chromatogram obtained with reference solutioll (a) is
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70 to 90 per cent of full-scale deflection on the recorder. Run
the chromatogram for 1.5 times the retention time of the
principal peak.

Inject reference solution (b). Measure the height (a) of the
peak due to 2-(4-butylphenyl)-propionic acid and the height
(b) of the lowest point of the curve separating this peak from
that due to ibuprofen. The test is not valid unless (a) is more
than 1.5(b).

Inject reference solution (a), (b) and the test solution. In the
chromatogram obtained with the test solution, the area of any
peak corresponding to 2-(4-butylphenyl)-propionic acid is not
more than that of the peak due to 2-(4- butylphenyl)propionic
acid in the chromatogram obtained with reference solution (b),
the area of any other secondary peak is not more than
0.3 times the area of the principal peale in the chromatogram
obtained with the reference solution (a) (0.3 per cent) and the
sum of the areas ofother secondary peaks is not more than 0.7
times the area of the principal peak in the chromatogram
obtained with reference solution (a) (0.7 per cent). Ignore any
peak with an area less than 0.1 times the area of the principal
peak in the chromatogram obtained with reference solution (a)
(0.1 per cent).

Other tests. Complies with the tests stated under Creams.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity of the cream containing 50mg
of ibuprofen with 25 ml of the mobile phase for 10 minutes,
decant the solution into a 50 ml graduated flask, rinse the
original flask with two 10 ml quantities of the mobile phase,
dilute the combined solution and rinsings to 50 ml with the
mobile phase and fIlter.

Reference solution. A 0.1 per cent w/v solution of ibuprofen
RS in the mobile phase. .

Chromatographic system
- a stainless steel column 25 cm x 4.6 mID, packed with

endcapped octadecylsilane bonded to porous silica
(10 Ilill) (such as Nucleosil C18),
mobile phase: a mixture of 0.3 volumes of
orthophosphoric acid, 24.7 volumes of water and 75
volumes of methanol,

. flow rate. 1.5 ml per minute,
spectrophotometer set at 264 nm,
injection volume. 20 IJI.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the ref~rence solution and the test solution.

Calculate the content of C13H1S0 2 in the cream.

IBUPROFEN GEL

Ibuprofen Gel
Ibuprofen Gel is a solution of Ibuprofen in a suitable water
miscible base.

Ibuprofen Gel contains not less than 95.0 per cent and not
more than 105.0 per cent of the stated amount of ibuprofen,
CI3HIS02.

Usual streugth. 15 percent w/w.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel H.

Mobile phase. A mixture of 5 volumes of anhydrous acetic
acid, 25 volumes of ethyl acetate and 75 volumes ofn-hexane.

Test solution. Weigh accurately a quantity containing about
50 mg of Ibuprofen and transfer to a separating funnel with
the aid of 10 ml of dichloromethane. Shake vigorously for 5
minutes and filter.

Reference solution. A 0.5 per cent w/v solution of ibuprofen
RS in dichloromethane.

Apply to the plate 5 IJI of each solution. Allow the mobile
phase to rise 10 cm. Mter development, dry the plate at 120°
for 30 minutes, lightly spray the plate with a 1 per cent w/v
solution of potassium permanganate in 1 M sulphuric acid,
heat at 120° for 20 minutes and examine under ultraviolet light
at 365 nm. The principal spot in the chromatogram obtained
with the test solution corresponds to that in the chromatogram
obtained with the reference solution.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Disperse a quantity of the substance under
examination containing 0.1 g of Ibuprofen in 25 ml of warm
methanol, cool and dilute to 50 ml with methanol.

Reference solution (a). Dilute 1 ml of the test solution to
100 ml with methanol.

Reference solution (b). Dissolve 50mg ofibuprofen RS in
2.5 ml of a 0.006 per cent w/v solution of 2-(4-butylphenyl)
propionic acid RS in methanol and dilute to 25 ml with
methanol.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mID, packed with

octadecylsilane bonded to porous silica (5 Ilill),
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IBUPROFEN GEL

- mobile phase: a mixture of 0.5 volume of
orthophosphoric acid, 340 volumes of acetonitrile and
660 volumes of water,

- flow rate. 2 ml per minute,
- spectrophotometer set at 214 nrn,
- injection volume. 20 Ill.

Equilibrate the column with the mobile phase for 45 minutes.

Inject reference solution (b). Measure the height (a) of the
peak due to 2-(4-butylphenyl) propionic acid and the height
(b) of the lowest point of the curve separating this peak from
that due to ibuprofen.

The test is not valid unless a is greater than 1.5b. Ifnecessary,
adjust the concentration of acetonitrile in the mobile phase to
obtain the required resolution. Adjust the sensitivity so that
the height of theprincipal peak in the chromatogram obtained
with reference solution (a) is 70 to 90 per cent of full-scale
deflection on the recorder. Record the chromatogram for
1.5 times the retention time of the principal peak.

Inject reference solution (a), (b) and the test solution. In the
chromatogram obtained with the test solution the area of any
peak corresponding to 2-(4-butylphenyl) propionic acid is not
more than that of the peak dueto 2-(4-butylphenyl)-propionic
acid in the chromatogram obtained with reference solution (b)
(0.3 per cent), the area of any other secondary peak is not
more than 0.3 times the area of the principal peak in the
chromatogram obtained-with-referencesolution-(a) (0.3 per
cent) and the sum of the areas of other secondary peaks is
not more than 0.7 times the area of the principal peak in the
chromatogram obtained with the reference solution (a) (0.7
per cent). Ignore any peak the area of which is less than
0.1 times the area of the principal peak in the chromatogram
obtained with reference solution (a) (0.1 per cent).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity of the substance under
examination containing 50 mg ofIbuprofen with 50 ml ofwarm
methanol for 10 minutes, cool and add sufficientmethanolto
produce 100 ml. Dilute 10 ml of this solution to 20 ml with the
mobile phase.

Reference solution. Dilute 10 ml of a solution containing
0.05 per cent w/v of ibuprofen RS in methanol to 20 ml with
the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (5 fllIl),
- mobile phase: a mixture of 3 volumes of

orthophosphoric acid, 247 volumes of water and 750
volumes of methanol,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 264 nrn,
- injection volume. 20 Ill.
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Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
):han 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of CI3HIs02in the gel.

Ibuprofen Tablets
Ibuprofen Tablets contain not less than 95.0 per cent and not
more than 105.0 per cent of the stated amount of ibuprofen,
CI3HIS02' The tablets are coated.

Usualstrengths. 200 mg; 400 mg; 600 mg.

Identification

A. Extract a quantity of the powdered tablets containing 0.5 g
of Ibuprofen with 20 ml of acetone, filter and evaporate the
filtrate to dryness in a current of air without heating. The
residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ibuprofen RS
or with the reference spectrum of,ibuprofen.

B. The residue obtained in test A, after recrystallisation from
llghipeiro{eum (400 i{)oOO);meltsafabout 75°(1)[21).

Tests

Dissolution (2.5.2).

Apparatus No.1,

Medium. 900 ml ofphosphate bufferpH 7.2,
Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter promptly
through a membrane filter disc having an average pore diameter
notgreaterthan1.0fllIl;rejecting the first few mlofthe filtrate.
Dilute a suitable volume of the filtrate with the same solvent.
Measure the absorbance of the resulting solution at the
maximum at about 221 nrn (2.4.7). Calculate the content of
C13H1S0 2•

D. Not less than 50 per cent of the stated amount of C13H 1S0 2.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel H.

Mobile phase. A mixture of75 volumes ofn-hexane, 25 volumes
of ethyl acetate and 5 volumes of glacial acetic acid.

Test solution. Extract a quantity of the powdered tablets
containing 0.2 g of Ibuprofen with three quantities, each of
10 ml, of chloroform, filter, evaporate the combined filtrate to
about 1 ml and add sufficient chloroform to pmduce 2 rnl.
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Reference solution. Dilute 1 volume of the test solution to
100 volumes with chloroform.

Apply to the plate 5 fll ofeach solution. After development, dry
the plate in air, lightly spray the plate with a 1 per cent w/v
solution of potassium permanganate in 1 M sulphuric acid,
heat at 120° for 20 minutes and examine in ultraviolet light at
365 urn. Any secondary spot in the chromatogram obtained
with the test solution is not more intense than the spot in the
chromatogram obtained with the reference solution. Ignore
any spot with an Rr value relative to ibuprofen of about 1.2.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh andpowder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.5 g of Ibuprofen,
extract with 60 rnl of chloroform for 15 minutes and fIlter
through a sintered-glass crucible of porosity 3. Wash the
residue with three quantities, each of 10 rnl, ofchloroform and
gently evaporate the fIltrate just to dryness in a current of air.
Dissolve the residue in 100 rnl of ethanol (95 per cent),
previously neutralized to phenolphthalein solution, and titrate
with 0.1 M sodium hydroxide using phenolphthalein solution
as indicator.

1 rnl of 0.1 M sodium hydroxide is equivalent to 0.02063 g of

C13HlS0Z.

Idoxuridine

o

,,~!

HO~

OH

Mol. Wt. 354.1

Idoxuridine is 2'-deoxy-5-iodouridine.

Idoxuridine contains not less than 98.0 per cent and not more
than 101.0 per cent of C9HuINzOs, calculated on the dried
basis.

Category. Antiviral for topical use.

Description. A white or almost white, crystalline powder;
odourless.

Identification

TestA may be omitted iftests B, Cand D are carried out. Tests
B, C and D may be omitted if test A is carried out.

IDOXURIDINE

A. Detennine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with idoxuridine
RS or with the reference spectrum ofidoxuridine. Examine the
substances as dispersions containing 1 mg in 0.3 g ofpotassium
bromidelR.

B. When examined in the range 230 urn to 360 urn (2.4.7), a
0.004 per cent w/v solution in 0.01 M sodium hydroxide shows
an absorption maximum only at about 279 urn; absorbance at
about 279 urn, about 0.65..

C. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (c).

D. Heat about 5 mg in a test-tube over a naked flame; a violet
vapour is evolved.

Tests

Appearance of solution. A 1.0 per cent w/v solution in 1 M
sodium hydroxide is clear (2.4.1), and colourless (2.4.1).

pH (2.4.24).5.5 to 6.5, detenninedin a 0.1 per centw/v solution.

Specific optical rotation (2.4.22). +28.0° to +32.0°, detennined
in a 1.0 per cent w/v solution in 1 M sodium hydroxide.

Related substances. Detennine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 50 volumes of 2-propanol,
40 volumes of chloroform and 10 volumes of strong ammonia
solution.

Test solution (a). Dissolve 0.4 g of the substance under
examination in 10 ml ofa mixture of5 volumes ofmethanol and
1 volume of strong ammonia solution.

Test solution (b). Dilute 1 rnl of test solution (a) to 10 rnl with
the same solvent mixture.

Reference solution (a). Dilute 5 rnl of test solution (b) to
100 rnl with the same solvent mixture.

Reference solution (b). A solution containing 0.02 per cent wi .
veach of 5-iodouracil RS and 2-deoxyuridine RS in the same
solvent mixture.

Reference solution (c). A solution containing 0.4 per cent
w/vof idoxuridine RS in the same solvent mixture.

Apply to the plate 5 fll of each solution. After development,
dry the plate in a current of cold air and repeat the
development. After removal of the plate following the second
development, dry it in a current of cold air and examine in
ultraviolet light at 254 urn. The spots due to 5-iodouracil and
2' -deoxyuridine in the chromatogram obtained with reference
solution (b) are more intense than any corresponding spots in
the chromatogram obtained with test solution (a). Any other
secondary spot in the chromatogram obtained with test
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IDOXURIDINE EYE DROPS

solution (a) is not more intense than the spot in the
chromatogram obtained with reference solution (a).

Iodide. Notmore than 0.1 per cent, determined by the following
method. Dissolve 0.25 gin 25 mI of0.1 M sodium hydroxide,
5 mI ofdilute hydrochloric acid and sufficient water to produce
50 mI, allow to stand for 10 minutes and fIlter. To 25 mI of the
fIltrate add 5 mI of hydrogen peroxide solution (10 vol) and
10 mI of chloroform and shake. Any pink colour produced in
the organic layer is not more intense than that obtained by
repeating the procedure using 1 mI of a 0.033 per cent w/v
solution of potassium iodide in place of the substance under
examination.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 1.0per cent, determined
on 1.0gby drying in an oven at 60° overphosphoruspentoxide
at a pressure of 1.5 to 2.5 kPa.

Assay. Weigh accurately about 0.3 g, dissolve in 50 mI of
dimethylformamide and titrate with 0.1 M tetrabutyl
ammonium hydroxide, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 mI of 0.1 M tetrabutylammonium hydroxide is equivalent to
0.03541 gofCgHlllNZOS'

Storage. Store protected from light.

Idoxuridine Eye Drops
Idoxuridine Eye Drops are a sterile solution of Idoxuridine in
Purified Water.

Idoxuridine Eye Drops contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
idoxuridine, C9H1IINZOS'

Usnal strength. 0.1 per cent w/v.

Identification

A. Dilute a suitable volume with 0.01 M sodium hydroxide to
produce a solution containing 0.003 per cent w/v of
Idoxuridine. When examined in the range 230 nm to 360 nm
(2.4.7), the resulting solution shows an absorption maximum
only at about 279 nm.

:8. In theAssay, the chroIllatograrn obtained 'With the reference
solution (a) shows a peak that corresponds to the peak due to
idoxuridine in the chromatogram obtained with the test
solution. •

Tests

Other tests. Comply with the tests stated under Eye Drops.

Assay. Determine by liquid chromatography (2.4.14).

IP 2010

Test solution. Add 2 mI ofa 10 per cent v/v solution of ethanol
(95 per cent) to 15.0 mI of a solution prepared by diluting an
accurately measured volume of the eye drops with water if
necessary to give a [mal concentration of 0.1 per cent w/v of
Idoxuridine (solution A) and dilute to 20.0 mI with water.

Reference solution (a). Shake 0.1 g of idoxuridine RS with
50 mI ofwateruntil dissolved and then dilute to 100.0 mI with
water. To 15.0 mI of this solution add 2.0 mI of a solution
prepared by diluting 10 mI of a 1.2 per cent w/v of sulpha
thiazole (internal standard) in ethanol (95 per cent) to 100 mI
with water (solution B), and dilute to 20.0 mI with water.

Referencesolution (b).Add2.0 mI ofsolution B to 15.0 rnl of
solution A and dilute to 20.0 mI with water.

Chromatographic system
- . asta.iil1ess steel column 30cmxArnm,packedwith

octadecylsilane bonded to porous silica (10 /lID),
- mobile phase: a mixture of 87 volumes of water and

13 volumes of methanol,
- flow rate. 1.7 mI per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 ~.

Calculate the content ofCgHlllNZOSin the eye drops.

Storage. Store at a temperature not exceeding 30°. The eye
drops should not be allowed to freeze.

Labelling. The label stateS that the eye dropS shouldhdt be
used for continuous periods of treatment exceeding 21 days.

Imatinib Mesylate

Mol. Wt. 589.7

Imatinib Mesylate is 4-[(4-methyl-l-piperazinyl)methyl]- N
[4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]phenyl]
benzarnide methanesulphonate.

Imatinib Mesylate contains not less than 98.0 per cent and
not more than 102.0 per cent of C29H31NjO;CH3S03H,
calculated on the anhydrous basis. .. .. .... .....

Category. Anticancer.

Description. A white to off white, crystalline powder.

CAUTION - Imatinib Mesylate is cytotoxic; extra care
required to prevent inhaling particles and exposing the skin
to it.
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Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with imatinib
mesylate RS or with the reference spectrum of imatinib
mesylate.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 50 mg of the substance under
examination in 50.0 ml of the mobile phase.

Reference solution. Dilute 1.0 ml of test solution to 100.0 ml
with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecysilane bonded to porous silica (5 /lID),
- mobile phase: a mixture of40 volumes of 1 per cent w/v

solution of ammonium acetate and 60 volumes of
acetonitrile,

- flow rate. 0.7 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 f.Il.

Inject the reference solution. The test is not valid unless the
theoritical plates is not less than 2000 and the tailing factor is
not more than 2.0.

Inject the reference solution and the test solution. In the
chromatogram obtained with the test solution, area of any
secondary peak is not more than the area of the principal peak
in the chromatogram obtained with the reference solution
(1.0 per cent). The sum of areas of all the secondary peaks is
not more than twice the area of the principal peak in the
chromatogram obtained with the reference solution (2.0 per
cent). Ignore any peak with an area less than 0.1 times the
area of the peak in the chromatogram obtained with the
reference solution (0.1 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, MethodB (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not more than 1.0per cent, determined on 1.0 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 50 mg of the substance under
examination in 50.0 ml of the mobile phase. Dilute 5 ml of the
solution to 50 ml with the mobile phase.

Reference solution. A 0.01 per cent w/v solution of imatinib
mesylate RS with the mobile phase.

Use the chromatographic system as described under Related
substances.

IMATINIB CAPSULES

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content ofC29H31N70,CH3S03H.

Storage. Store protected from light.

Imatinib Capsules
Imatinib Mesylate Capsules

Imatinib Capsules contain not less than 90.0 per cent and not
more than 110.0 per cent of stated amount of imatinib,
C29H31N70.

Usual strength. 100 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity of mixed contents of 20
capsules containing about 20 mg of imatinib with 100.0 ml of
the mobile phase.

Reference solution. A 0.02 per cent w/v solution of imatinib
mesylate RS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 /lID),
- mobile phase: a mixture of 40 volumes of 1 per cent

ammonium acetate and 60 volumes of acetonitrile,
- flow rate. 0.7 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 f.Il.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0, the theoritical plates is not
less than 1500 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C2~H31N70in the capsules.

Storage. Store protected from light and moisture.

Labelling. The label states the strength in terms ofequivalent
amount ofImatinib.
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IMIPENEM

Imipenem

o eOOH

H3eU~N~ s, /'-- ~ H 0
H~ '-../ 'N "NH' 2

HO H H H

C12HI7N304S,H20 Mol. Wt. 317.4

Imipenem is (5R,6S)-6-[(R)-I-hydroxyethyl]-3-[[2-[ (imino
methyl)amino]ethyl]sulphanyl]-7-oxo-l-azabi
cyclo[3.2.0]hept-2-ene-2-carboxylic acid monohydrate.

Imipenem contains not less than 98.0 per cent and not more
(b'~IlJ()I~Oper cent of c;17H17N304S, calculated onthe
anhydrous basis.---- -------

Category. Antibacterial.

Description. A white to almost white or pale yellow powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with imipenem
monohydrate RS or with the reference spectrum of imipenem
monohydrate.

Tests

Appearance of solution. . A 1.0 per cent w/v solution in
phosphate buffer pH 7.0 is not more opalescent than
opalescence standard OS2 (2.4.1) and not more intensely
coloured than reference solution BYS6 (2.4.1).

pH (2.4.24). 4.5 to 7.0 determined in 0.5 per cent w/v solution in
water.

Specific optical rotation (2.4.22). +84.0° to +89.0°, determined
in ll 0.5 per_cellt _",,/y_soilltioll in p~qsphatebufferpI! 7.

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE -Keep the solutions in an ice-bath and use within
8 hours of preparation.

Solvent mixture. 0.7 volume of acetonitrile and 99.3 volumes
of a 1.35 per cent w/v solution of dipotassium hydrogen
phosphtiii, -adjustecftoi)fro~8 witli-ortliophosphiirii::-aCid.-

Test solution. Dissolve 40 mg of the substance under
examination in 100.0 rnl of the solvent mixture.

Reference solution (a). A 0.04 per cent w/v solution of
imipenem RS in the solvent mixture.

Reference solution (b). Dilute 1.0 rnl of the test solution to
100.0 rnl with the solvent mixture.

IP 2010

Reference solution (c). Heat 20 rnl of the test solution,
previously adjusted to pH 10.0 with sodium hydroxide
solution at 80° for 5 minutes (in situ preparation of impurity
A).

Chromatographic system
a stainless steel column 25 cm x 4.6 mri:l packed with
octadecylsilane bonded to porous silica (5 11ID),

- mobile phase: a mixture of 0.7 volumes of acetonitrile
and 99.3 volumes of a 0.87 per cent w/v solution of
dipotassium hydrogen phosphate, adjust the pH to 7.3
with orthophosphoric acid,

- flow rate. 1 rnl per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 1Jl.

Inject reference solution (c). The relative retention time with
reference to imipenem for imipenem-iillpuntY-Als-about-O~8

and the resolution between the peaks due to imipenem
impurity A and imipenem is not less than 3.5.

Inject the test solution and reference solution (b). Run the
chromatogram twice the retention time of the principal peak.
In the chromatogram obtained with the test solution, the area
of peak corresponding to imipenem impurity A is not more
than the area of the principal peak in the chromatogram
obtained with reference solution (b) (1.0 per cent). The area of
any other secondary peak is not more than 0.3 times the area
ofthe principal peak in the chromatogram obtained with
reference solution (b) (0.3 per cent). The sum of the areas of all
the secondary peaks is not more than the area of the principal
peak in the chromatogram obtained with reference solution
(b) (1.0 per cent). Ignore any peak with an area less than
0.1 times the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.1 per cent).

Sulphated ash (2.3.18). Not more than 0.2 per cent, determined
on 1.0 g.

Water (2.3.43). 5.0 per cent to 8.0 per cent, determined on
0.2g.

Assay. Determine by liquid chromatography (2.4.14).

NOTE -Keep the solutions in an ice-bath and use within 8
hours ofpreparation.

Test solution. Dissolve about 40 mg of the substance under
examination in 100 rnl of the mobile phase.

Reference solution. A 0.04 per cent w/v solution of imipenem
monohydrate RS in the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with

octadecylsilane bonded to porous silica (10 11ID) (such
as BondapakCI8),

- mobile phase: a solution prepared by dissolving 54 mg
of monobasic potassium phosphate in 360 rnl ofwater,
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adjusted to pH 6.8 with 0.5 M sodium hydroxide or
0.5 M orthophosphoric acid, dilute to 400 ml with water
andf1lter,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 300 run,
- injection volume. 10 J.Ll.

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 600 theoretical plates, and
the relative standard deviation for replicate injections is not
more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of ClzH17N304S.

Imipenem intended for use in the manufacture ofparenteral
preparations without a further appropriate procedure for
the removal of bacterial endotoxins complies with the
following additional requirement.

Bacterial Endotoxins (2.2.3). Not more than 0.17 Endotoxin
Unit per mg ofimipen~m.

Imipenem intended for use in the manufacture ofparenteral
preparations without a further appropriate sterilisation
procedure complies with the following additional
requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store in an airtight container in a refrigerator (2° to
8°).

Labelling. The label states, where applicable, that the
substance is sterile and is free from bacterial endotoxins.

Imipenem and Cilastatin Injection
Imipenem and Cilastatin Injection is a sterile mixture of
Imipenem, Cilastatin Sodium, and Sodium Bicarbonate.

The injection is constituted as per the labelling requirements.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommended by the manufacturer.

Imipenem and Cilastatin Injection contains not less than
90.0 per cent and not more than 115.0 per cent of the stated
amounts ofimipenem, ClzH17N304S and cilastatin, C16Hz~Z05S,

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with the following requirements.

IMIPENEM AND CILASTATIN INJECTION

Identification

In the Assay, the principal peaks in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 6.5 to 8.5, when constituted as directed on the
label.

Bacterial endotoxins (2.2.3). Not more than 0.17 Endotoxin
Unit per mg of imipenem and not more than 0.17 Endotoxin
Unit per mg of cilastatin.

Sterility (2.2.11). Complies with the test for sterility.

Loss on drying (2.4.19). Not more than 3.5 per cent, determined
on 0.1 g, by drying in an oven at 60° for 3 hours at a pressure
not exceeding 0.7 kPa.

Assay. Determine by liquid chromatography (2.4.14).

NOTE - Prepare the following solutions immediately before
use.

Test solution. Determine the weight of the contents of
10 containers. Weigh accurately a quantity of the mixed
contents of the 10 containers containing about 50 mg of
Imipenem dissolve in buffer solution pH 6.8 and dilute to
100.0 ml with the same solution.

Reference solution (a). A 0.05 per cent w/v solution of
imipenem monohydrate RS in buffer solution pH 6.8.
Reference solution (b). A 0.05 per cent w/v solution of
cilastatin ammonium RS in buffer solution pH 6.8.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 /lm),
column temperature 50°,

- mobile phase: dissolve 2.0 g of sodium I-hexane
sulphonate in 800 ml of buffer solution pH 6.8, adjust
the pH to 6.8 with 0.5 M sodium hydroxide or 0.5 M
phosphoric acid, dilute to 1000 ml with buffer solution
pH 6.8 and f1lter,

- flow rate. 2 ml per minute,
spectrophotometer set at 254 run,
injection volume. 10 J.Ll.

Inject reference solution (a). The test is not valid unless the
tailing factor is not more than 1.5, the column efficiency is not
less than 600 theoretical plates, and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and reference solutions (a) and (b).

Calculate the contents ofClzH17N"304S and Cl6Hz6Nz05S in the
injection.

Storage. Store protected from moisture, in a single dose or
multiple dose container.
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IMIPRAMINE HYDROCHLORIDE

Labelling. The label states that the suspension obtained
when constituted as directed in the labelling is for
intramuscular injection only.

Imipramine HydrocWoride

0)0
~N/CH3

I
CH3

C19IhJ'·hJICl_ _ .. _.. _Mol. Wt. 316.9

Imipramine Hydrochloride is 10, l1-dihydro-5H-
dibenz[b,flazepine-5-(dimethylaminopropy1) hydrochloride.

Imipramine Hydrochloride contains not less than 98.5 per cent
and not more than 101.0 per cent of CI9H24N2,HCl, calculated
on the dried basis.

Category. Antidepressant.

Dose. 50 to 150 mg daily, in divided doses.

Description. A white or slightly yellow, crystalline powder;
almost odourless.

Identification

Test A may be omitted if tests B, C, D and E are carried out.
Tests B, C and D may be omitted if tests A and E are carried
out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with imipramine
hydrochloride RS or with the reference spectrum ofimipramine
hydrochloride.

B. When examined in therange230nm to 360 nm (2.4.7), a
0.002 per cent w/v solution in 0.01 M hydrochloric acid shows
an absorption maximum only at about 250 nm and a shoulder
at about 270 nm; absorbance at about 250 nm, about 0.52.

C. Dissolve 5 mg in 2 ml of nitric acid; an intense blue colour
is produced.

D. Dissolve 50 mg in 3 ml of water and add 1 drop of a 2.5 per
cenfwIVsbliltibn-6fquinhydronein methanol; no red colour
is produced within 15 minutes.

E. 20 mg gives reaction A of chlorides (2.3.1).

Tests

Appearance of solution. Triturate with a glass rod 3.0 g with
20 ml ofcarbon dioxide1ree water and dilute to 30 ml with the
same solvent (solution A). SolutionAis clear (2A.I).

IF 2010

Immediately after preparation dilute the solution with an equal
volume of water. The resulting solution is not more intensely
coloured than reference solution BYS6 (2.4.1).

pH (2.4.24). 3.6 to 5.0, determined in solution A immediately
after preparation.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 55 volumes of ethyl acetate,
35 volumes of glacial acetic acid,S volumes of hydrochloric
acid and 5 volumes of water.

NOTE -Prepare the following solutions immediately before
use.

Test solution. Dissolve 0.25 g of the substance under
examination in 10 ml of methanol.

Reference solution (a). AO.6os p~rcent wiv solut:ion of the
substance under examination in methanol.

Reference solution (b). A 0.005 per cent w/v solution of
iminodibenzyl RS in methanol.

Apply to the plate 10 f1l of each solution. After development,
remove the plate, allow the solvent to evaporate for 5 minutes,
spraywifu a 0.5 per cent w/v solution ofpotassium dichromate
in sulphuric acid (20 per cent) and examine immediately. In
the chromatogram obtained with the test solution any spot
corresponding to iminodibenzyl is not more intense than the
sp6tin· the ·chromatogfl:lili obtained··with reference solution
(b) and any other secondary spot is not more intense than the
spot in the chromatogram obtained with reference solution
(a).

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.5 g, dissolve in 50 ml of
chlorofonn, add 10 ml of mercuric acetate solution and titrate
with 0.1 M perchloric acid, using 0.5 ml of metanil yellow
solution as indicator. Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03169 g of
C19H2~2,HCl.

Storage. Store protected from light.

Imipramine Tablets
Imipramine HydrochlorideTablets

Imipramine Tablets contain not less than 92.5 per cent and not
more than 107.5 per cent of the stated amount of imipramine
hydrochloride,CI9H2~2,HCl. The tablets are coated.
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Usual strengths. 10 mg; 25 mg.

Identification

Triturate a quantity of the powdered tablets containing about
0.25 g ofImipramine Hydrochloride with 10 ml of'chlorofonn,
fJlter, evaporate the fJltrate to low bulk, add etheruntil a turbidity
is produced, and allow to stand. The precipitate, after
recrystallisation from acetone, melts at about 172° (2.4.21),
and complies with the following tests.

A. Dissolve 5 mg in 2 ml of nitric acid; an intense blue colour
is produced.

B. Dissolve 50 mg in 3 ml of water and add 1 drop ofa2.5 per
cent w/v solution of quinhydrone in methanol; no red colour
is produced within 15 minutes.

C. 20 mg gives reactionAof chlorides (2.3.1).

50.0 ml with 0.1 M hydrochloric acid and measure the
absorbance of the resulting solution at the maximum at about
250 nm (2.4.7). Calculate the content of C19H2~2,HCIin the
tablet taking 264 as the specific absorbance at 250 nm. /

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 25 mg ofImiprarnine
Hydrochloride, shake with 75 rnl of 0.1 M hydrochloric acid
for 30 minutes, dilute to 100.0 rnl with the same solvent and
fJlter through a sintered-glass fJlter. Dilute 10.0 rnl to 100.0 ml
with 0.1 M hydrochloric acid and measure the absorbance of
the resulting solution at the maximum at about 250 nm (2.4.7).
Calculate the content of C19H24N2, HCI taking 264 as the
specific absorbance at 250 nm.

Indapamide Tablets

Identification

Indapamide Tablets contain not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
indapamide hemihydrate, C16H16CIN303S,Yili20.

Usual Strengths. 1.5 mg; 2.5 mg.

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of 20 volumes of acetone and 80
volumes of toluene.

Test solution. Shalce a quantity of the powdered tablets
containing 50 mgofIndapamide with 10.0 ml ofacetone for 15
minutes and fJlter.

Reference solution. A 0.5 per cent w/v solution of indapamide
RS in acetone.

Tests

Uniformity ofcontent. (For tablets containing 10 mg or less).

Comply with the test stated under Tablets.

Powder one tablet, shake with 25 ml of 0.1 M hydrochloric
acid for 30 minutes, add sufficient 0.1 M hydrochloric acid to
produce 100.0 ml and filter. Dilute 10.0 rnl of the fJltrate to

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 55 volumes of ethyl acetate,
35 volumes of glacial acetic acid, 5 volumes of hydrochloric
acid and 5 volumes of water.

Prepare the following solutions immediately before use.

Test solution. Shake a quantity of the powdered tablets
containing 0.2 g of Imipramine Hydrochloride with three
quantities, each of 10 ml, of chloroform, fJlter the combined
chloroform extracts, evaporate to dryness and dissolve the
residue in 10 ml of methanol.

Reference solution (a). Dilute 3 volumes of the test solution
to 1000 volumes with methanol.

Reference solution (b). A 0.006 per cent w/v solution of
iminodibenzyl RS in methanol.

Apply to the plate 10 f.ll of each solution. After development,
remove the plate, allow the solvent to evaporate for 5 minutes,
spray with a 0.5 per cent w/v solution ofpotassium dichromate. Apply to the plate 20 f.ll of each solution. Allow the mobile
in sulphuric acid (20 per cent) and examine immediately. In phase to rise 12 cm; Dry the plate i11 air and examine under
the chromatogram obtained with the test solution any spot ultraviolet light at 254 nm. Spray with a solution prepared by
corresponding to iminodibenzyl is not more intense than the . mixing 10 volumes ofpotassium iodobismuthate solution and
spot in the chromatogram obtained with reference solution 20 volumes ofglacial acetic acid and diluting to 100 volumes
(b) and any other secondary spot is not more intense than the with water and examine again. Finally spray the plate with a
spot in the chromatogram obtained with reference solution 5.0 per cent w/v solution of sodium nitrite in a mixture of

( ) equal volumes ofwater and ethanol (95per cent) and examinea.
again. The principal spot in the chromatogram obtained with
the test solution corresponds to that in the chromatogram
obtained with the reference solution.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with the reference solution.
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Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 500 ml of 0.1 M hydrochloric acid,

Speed and time. 100 rpm and 60 minutes.

Withdraw a suitable volume of the medium and fIlter. Measure
the absorbance of the fIltrate (2.4.7), suitably diluted with
0.1 M hydrochloric acid at 240 nm and at 275 nm using
O.lM hydrochloric acid as blank. Prepare a reference solution
by diluting 1 ml of a 0.1 per cent w/v solution of indapamide
RS in methanol to 200 ml with 0.1 M hydrochloric acid
and measure the absorbance of this solution at 240 nm
and at 275 nm using 0.1 M hydrochloric acid as blank.
C:;alculate the content ofCH;HI§CIN30 3S,YilizO, in the Inedium
using the differences in absorbances at 240 nm and at
275nm.

1 mg of CI6HI6CIN303S is equivalent to 1.0246 mg of
CI6HI6CIN303S,YilizO.

D. Not less than 75.0 per cent of the stated amount of
CI6HI6CIN303S,YilizO.

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE------Prepafe the solations pfotectedfrOii! light:

Test solution. Shake a quantity of 10 whole tablets with 70 ml
of ethanol (95 per cent), mix mechanically until the tablets
have disintegrated and continue mixing for 2 hours. Add
sufficient ethanol (95 per cent) to produce 100 ml, mix and
centrifuge. Dilute the supernatant liquid with the mobile phase
to produce a solution containing 0.005 per cent w/v solution
ofIndaparnide.

Reference solution (a). Dilute 1.0 ml of the test solution to
10.0 ml with the mobile phase. Dilute 1.0 ml of this solution to
100.0 ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml of 0.00025 per cent w/v
solution of indapamide impurity B RS in ethanol (95 per
cent) to 10.0 ml with the mobile phase.

Reference solution (c). Dilute 1.0 ml of 0.00025 per cent w/v
solution of 4- chloro-3-s/,(lfa:nl()yllzf!11.zo}c acid in etha.nol
(95 per cent) to 10.0 ml with the mobile phase.

Reference solution (d). Mix 1.0 ml of the test solution, 1.0 ml
of a 0.00025 per cent w/v solution of 4-chloro-N-(2-methyl
1H-indol-l-ylJ-3-sulphamoylbenzamide RS (indapamide
impurity B RS) in ethanol (95 per cent), 1.0 ml of a 0.00025 per
cent w/v solution of 4-chloro-3-sulfamoylbenzoic acid in
ethanol (95 per cent) and 7.0 ml of the mobile phaBe.

IP 2010

Chromatographic system
- a stainless steel column 15 cm x 4.6 mID, packed with

octadecylsilane bonded to porous silica (5 f.llll) (such
as Nuclosil CI8),

- mobile phase: a mixture of6 volumes of5.0 per cent w/v
solution of sodium dodecyl sulphate and 3.0 per cent
v/v of glacial acetic acid, 10 volumes of triethylamine,
20 volumes of butanol, 310 volumes of acetonitrile
and 690 volumes of water, adjust the pH to 3.0 with
orthophosphoric acid,

- flow rate. 1.6 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume. 20 Ill.

Inject reference solution (d). The relative retention time with
reference to indaparnide for indaparnide impurity B is about
1,7 andfor4-chloro-3-sulfamoylbenzoicacidisaboutO.3...

Inject reference solution (a), (b), (c) and the test solution. In
the chromatogram obtained with the test solution the area of
peak corresponding to indaparnide impurity B is not more
than the area of the peak in the chromatogram obtained with
reference solution (b) (0.5 per cent), the area of peak
corresponding to 4-chloro-3-sulfamoylbenzoic acid is not more
than 0.4 times the area of the peak in the chromatogram
obtained with reference solution (c) (0.2 percent) and the area
of any other secondary peak is not more than the area of the
principal peak in the chromatogram obtained with reference
soTtitlon'(aHo:rpercenf).Thesumofllie'areasofalloiher
secondary peaks is not more than 3 times the area of the
principal peak in the chromatogram obtained with reference
solution (a) (0.3 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

NOTE-Prepare the solutions protected from light.

Test solution. Shake a quantity of 10 whole tablets with 70 ml
of ethanol (95 per cent) and continue mixing for 2 hours. Add
suffiCient ethanol (95 per cent) to produce 100 ml, miX. a.rid
centrifuge. Dilute the supernatant liquid with the mobile phase
to produce a solution containing 0.005 per cent w/v solution
ofIndaparnide.

Reference solution. Dilute 1.0 ml of a 0.025 per cent w/v
solution of indapamide RS in ethanol (95 per cent) to 5.0 ml
with the mobile phase.
---._------_..• "- -- ._..•.._.._._ ..--_.-.._..._.•_~ ..._----.....,"

Use the chromatographic system as described under Related
substances.

Calculate the content ofCI6HI6C1N303S,YzHzO in the tablets.

1 mg of CI6HI6CIN303S is equivalent to 1.0246 mg of
CI~16CIN303S,YzHzO.

Storage. Store protected from light.
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Indinavir Sulphate

C36HI7Ns04,HzS04, Mol. Wt. 711.9

Indinavir Sulphate is [1-(lS,2R),5-(2S)]-2,3,5-trideoxy
N-(2,3-dihydro-2-hydroxy-1H-inden-1-yl)-5-[2-[{I,
1-dirnethylethyl)amino}carbonyl]-4-(3-pyridinylmethyl)
1-piperazinyl]-2-(phenylmethyl)-D-erythro-pentonamide
sulphate.

Indinavir Sulphate contains not less than 98.5 per cent and
not more than 101.5 per cent ofC36~7Ns04,HzS04,calculated
on the anhydrous and ethanol-free basis.

Category. Antiretroviral.

Dose. 800 mg twice daily.

Description. A white or almost white powder; hygroscopic.

Identification

A. When examined in the range 200 nm to 300 nm (2.4.7), a:
0.005 per cent w/v solution in water shows an absorption
maximum at about 260nm.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak due
to indinavir in the chromatogram obtained with the reference
solution.

Tests

pH (2.4.24).2.8 to 3.2, determined in a 1.0per cent w/v solution
in carbon dioxide-free water.

Specific optical rotation (2.4.22). +122° to +129°, determined
at about 365 nm in a 1.0 per cent w/v solution in water,
calculated on the anhydrous and ethanol-free basis.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under
examination in 100 ml of the mobile phase.

Reference solution (a). A 0.0001 per cent w/v solution of
indinavir RS in the mobile phase.

Reference solution (b). Transfer 15 mg of indinavir RS to a
50-ml volumetric flask and add 0.1 ml of 5 M hydrochloric

INDINAVIR SULPHATE

acid. Keep this solution for about 1 hour at room temperature
and make up to volume with the mobile phase.

Chromatographic system
a stainless steel column 20 cm x 4.6 mm, packed with
base deactivated octylsilane bonded to porous silica
(5/lIll),

- column temperature. 40°,
- mobile phase: a filtered and degassed mixture of

40 volumes ofacetonitrile and 60 v,olumes of a solution
containing 0.37 per cent w/v of sodium citrate and
0.16 per cent w/v of citric acid, the pH of which has
been adjusted to 5.0 with 1 M sodium hydroxide or
1 M phosphoric acid,

- flow rate. 1 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume. 50 Ill.

Inject reference solution (b). The testis not valid unless the
resolution between the peaks due to indinavir and any impurity
at a relative retention time of about 1.4 is not less than 2.

Inject reference solution (a). The test is not valid unless the
capacity factor for indinavir peak is not less than 2.0, the
tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 5 per cent.

Inject the test solution. Calculate the content of eachimpurity
in the chromatogram obtained with the test solution by
comparing with the area of the principal peak obtained with
reference solution (a). The content of any individual impurity
is not more than 0.1 per cent and the sum of all impurities is
not more than 0.5 per cent.

Monoethyl sulphate content. Determine by liquid chromato
graphy (2.4.14).

NOTE-Prepare the following solutions freshly.

Test solution. Dissolve about 0.125 g of the substance under
examination in 25 ml of water and filter through a fme porosity
membrane.

Reference solution (a). Weigh and transfer about 65 mg of
potassium monoethyl sulphate to a 50-ml volumetric flask,
dissolve and dilute to volume with water. Dilute 5 ml of this
solution to 50 ml with water.

Reference solution (b). Dilute 5 ml of the test solution to 50 ml
with water. Further dilute 25 ml of this solution to 100 m1 with
water and filter through a fine porosity membrane.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

rigid, spherical styrene-divinylbenzenecopolymer (5 to
10 /lIll),

- mobile phase: a mixture of 10 volumes of acetone and
90 volumes of a buffer prepared by dissolving 0.25 g
each of sodium carbonate and sodium bicarbonate in
1000 ml ofwater,
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- flow rate. 0.5 ml per minute, .
- a conductivity detector,

injection volume. 20 Ill.
Inject reference solution (b). The test is not valid unless the
relative standard deviation of replicate injections is not more
than 2.0 per cent and the tailing factor for monoethyl sulphate
anion peak is not more than 2.0.

Inject the test solution. Calculate the content of monoethyl
sulphate present from the declared content of monoethyl
sulphate present in potassium monoethyl sulphate.

1 mg of potassium monoethyl sulphate corresponds to
0.77 mg of monoethyl sulphate. The content of monoethyl
sulphate is not more than 0.05 per cent w/w.

Ethanol. 5.0 to 8.0 per cent, calculated on the anhydrous basis,
determined by the following method.

Determine by gas chromatography (2.4.13).

Test solution. Add 5 ml of a 1.5 per cent w/v solution of
n-propanol (internal standard) to 1.0 g of the substance under
examination in a 25-ml volumetric flask and dilute to volume
with water.

Reference solution. A 0.1 per cent w/v solution of ethanol.
Transfer 5 mlOf this solUtion and 5 inl of the internal standard
to a 25-ml volumetric flask and make up to volume with water.

Chromatographic system
a stainless steelcolumnl.8mx 2mm, packed with
ethylvinyl benzene divinyl benzene copolymer, mesh
size 80/100,

- temperature:
inlet port. 1300 maintained at a temperature of 2400

,

flame ionisation detector,
flow rate. 20 ml per minute of the carrier gas (nitrogen).

Separately inject 1 III of the test solution and the reference
solution. Calculate the ethanol content by comparing the ratio
of the area of the peak corresponding to ethanol and the area
of the internal standard peak in the chromatogram obtained
with the test solution with that of the reference solution.

Sulphate.13.2 to 14.4per cent wIw, calculated on the anhydrous
and ethanol-free basis, determined by the following method.
Weigh accurately about 0.5 g, dissolve in 50 ml of
dimethylfomzamide and titrate with 0.1 M sodium hydroxide,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.0048 g of
sulphate.

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (23.18). Not more than 0.1 percent.

Water (23.43). Not more than 1.5 per cent, determined on 0.2 g.

IF 2010

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately about 60 mg of the substance
under examination in 100.0 ml of the mobile phase.

Reference solution. A 0.06 per cent w/v solution of indinavir
RS in the mobile phase.. .
Chromatographic system

- a stainless steel column 25 cm x 4.6 mm, packed with
base deactivated octylsilane bonded to porous silica
(5 !J1ll),

- column temperature. 400
,

- mobile phase: a filtered and degassed mixture of
45 volumes of acetonitrile and 55 volumes of a buffer
prepared by dissolving 3 g of phosphoric acid and
1.7 ml of dibutylamine in 900 ml of water, adjusting the
pH to 6.5 with 1M sodium hydroxide and making up the
v61iiriief61000:DW With water,

- flow rate. 1 ml per minute,
- spectrophotometer set at 260 nm,
- injection volume. 10 Ill.

Inject the reference solution. The test is not valid unless the
column efficiency determined from the indinavir peak is not
less than 4000 theoretical plates, the tailing factor is not more
than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the c()nfent()f C36HnNs04' H2S04•

1 mg ofindinavir corresponds to 1.16 mg ofindinavir sulphate.

Storage. Store protected from light.

Indinavir Capsules
Indinavir Sulphate Capsules

Indinavir Capsules contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of indinavir,

C31,I!17NS0 4.

Usual strength. The equivalent of400 mg ofindinavir.

Identification

A. Shake a quantity of the contents of the capsules containing
0.1 g ofIndinavir Sulphate with 80 ml ofwater, dilute to 100 ml
with water and fJlter. Dilute 5 ml of the fJltrate to 100 ml_with
water. When examined in the range 200 nm to 300 nm (2.4.7),
the resulting solution shows an absorption maximum at about
260mn.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak due
to indinavir in the chromatogram obtained with the reference
solution.
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Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Acetonitrile
(per cent v/v)

20

20

35

35

70

70

20

20
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Test solution. Mix well the contents of 20 capsules and shake
a quantity of the mixed contents containing about 50 mg of
indinavir with about 60 ml of a solution prepared by mixing
40 volumes of acetonitrile and 60 volumes of 0.05 M
dipotassium hydrogen phosphate, the pH of which is adjusted
to 7.5 with dilute phosphoric acid (solution A) in a 100 ml
volumetric flask, mix with the aid ofultrasound for lO minutes,
dilute to volume with solution A and filter.

Reference solution (a). Weigh accurately a quantity of
indinavir sulphate RS containing about 50 mg of indinavir in
a 100-ml volumetric flask, dissolve and dilute to volume with
solution A. Dilute 1 ml of this solution to lOO ml with
solution A.

Reference solution (b). Dissolve a quantity of indinavir
sulphate RS containing about 50 mg of indinavir and 5 mg of
indinavir 4-epimer RS and dilute to 100 ml with solution A.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 /illl),

- mobile phase: filtered and degassed mixtures of
acetonitrile and 0.05 M dipotassium hydrogen
phosphate, adjusting the pH of the solution to 7.5 with
dilute phosphoric acid, .
flow rate. 1 ml per minute,
a linear gradient programme using the conditions given
below,
spectrophotometer set at 260 run,
injection volume. 20 f.ll.

Time Phosphate buffer (pH 7.5)
(in min) (per cent v/v)

o 80

3 80

5 65

11 65

17 30

20 30

21 80

25 80

Inject reference solution (b). The test is not valid unless the
column efficiency determined from the indinavir peak is not
less than 10,000 theoretical plates, the tailing factor is not
more than 1.5 and the resolution between indinavir and
indinavir 4-epirner peaks is not less than 1.5;

Inject reference solution (a) and the test solution. Examine the
chromatogram obtained with reference solution (a) for any

INDINAVIR CAPSULES

extraneous peaks and ignore the corresponding peaks
observed in the chromatogram obtained with the test solution.

Any secondary peale observed in the chromatogram obtained
with the test solution should not be more than 1.0 per cent
and the sum of the areas of all the secondary peaks should
not be more than 2.5 per cent when calculated by percentage
area normalisation.

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of a buffer prepared by dissolving 21 g of
citric acid in 880 ml of water, adjusting the pH to 3.8 with a
50 per cent w/v solution of sodium hydroxide and making up
to 1000 ml with water,
Speed and time. 50 rpm and 30 minutes. Use sinkers.

Withdraw a suitable volume of the medium and filter through
a membrane filter disc with an average pore diameter not greater
than 1.0 /illl. Reject the first few ml of the filtrate and dilute a
suitable volume of the filtrate if necessary, with the same
solvent Measure the absorbance of the resulting solution at
the maximum at about 260 urn (2.4.7). Calculate the content of
indinavir, C36H47Ns04, in the medium from the absorbance
obtained from a solution of known concentration of indinavir
sulphate RS in the same solvent

D. Not less than 75 per c~nt of the stated amount of
C36~7Ns04'

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Mix well the contents of 20 capsules and shalee
a quantity of the mixed contents containing about 200 mg of
indinavir with about 60 ml ofthe mobile phase, mix with the aid
ofultrasound for 10 minutes, dilute to 100.0 ml with the mobile
phase, mix and filter. Dilute 10.0 ml of thefiltrate to 100.0 ml
with the mobile phase.

Reference solution. Weigh accurately a quantity of indinavir
sulphate RS containing about 50 mg of indinavir in a 50 ml
volumetric flask, dissolve and dilute to volume with the mobile
phase. Dilute 10.0 ml of this solution to 50.0 ml with the mobile
phase.

Chromatographic system
- a stainless steel column 25 cm X 4.6 mm, packed with

base deactivated octylsilane bonded to porous silica
(5/illl),
mobile phase: a filtered and degassed mixture of
45 volumes of acetonitrile and 60 volumes of 0.05 M
dipotassium hydrogen phosphate, adjusted to pH 7.5
with orthophosphoric acid,

- flow rate. 1 ml per minute,
- spectrophotometer set at 260 run,
- injection volume. 20 f.ll.
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Inject the reference solution. The test is not valid unless the
column efficiency determined from the indinavir peak is not
less than 6000 theoretical plates, the tailing factor is not more
than 1.5 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of C36H17Ns04 in the capsules.

Storage. Store protected from moisture at a temperature not
exceeding 30°.

Indomethacin
Indometacin

COOH

OCHs

C19H16ClN04 MoL Wt. 357.8

Indomethacin is 1-(4-chlorobenzoyl)-5-methoxy-2-methyl
indol-3-ylacetic acid.

Indomethacin contains not less than 98.0 per cent and not
more than 101.0 per cent of C19H16ClN04, calculated on the
dried basis.

Category. Antiinflammatory; analgesic.

Dose. Orally, 50 to 200 mg daily, in divided doses, with food.
As suppositories, 100 mg at night and in the morning ifrequired.
Maximum combined.oral and rectaldose, 150to200mg daily.

Description. A white to pale yellow, crystalline powder;
odourless or almost odourless.

Identification

Test A may be omitted iftests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with indomethacin
RS or with the reference spectrum of indomethacin. Examine
the substances in the solid state without recrystallisation.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.0025 per cent w/v solution in a mixture of 90 volumes of
methanol and 10 volumes of 1 M hydrochloric acid shows an

IP 2010

absorption maximum only at about 320 nm; absorbance at
about 320 nm, about 0.45.

C. Dissolve 0.1 gin 10 rnl of ethanol (95 per cent), heating
gently if necessary. To 0.1 rnl add 2 rnl of a freshly prepared
mixture of 1 volume of a 25 per cent w/v solution of
hydroxylamine hydrochloride and 3 volumes of 2 M sodium
hydroxide. Add 2 rnl of 2 M hydrochloric acid and 1 rnl of
ferric chloride solution and mix; a violet-pink colour develops.

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with a suspension of silica gel
HF254 in a. 4.68 per cent w/v solution of sodium dihydrogen
phosphate.

fVlolzil~l!hcl.!e..b:~~~QK1Q.yg~~~.()Ke!~~t.~cllQYQ!~~~
of light petroleum (50° to 70°).

NOTE-Prepare the following solutions immediately before
use.

Test solution. Dissolve 0.2 g of the substance under
examination in 10 rnl of methanol.

Reference solution. A 0.01 per cent w/v solution of the
substance urider examina.tiori iri nzethanol.

Apply to the plate 10 III of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
Any secoridarysp6f iri the cliroi:riatogratnobtairiEd-With me
test solution is not more intense than the spot in the
chromatogram obtained with the reference solution.

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.45 g, dissolve in 75 rnl of
acetone and titrate under nitrogen with carbonate~free

0.1 M sodium hydroxide using 0.2 rnl of phenolphthalein
solution as indicator. Carry out a blank titration.

1 rnl of 0.1 M sodium hydroxide is equivalent to 0.03578 g of

C19H16ClN04'

Storage. Store protected from light.

Indomethacin Capsules
Indomethacin Capsules contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
indomethacin, C19H16ClN04'

Usual strength. 25 mg.
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Identification

A. Shake a quantity of the contents of the capsules containing
0.1 g of Indomethacin with 5 ml of chloroform, filter and
evaporate the filtrate to dryness. Dry the residue at 60° at a
pressure not exceeding 0.7 kPa for 1hour. The residue complies
with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with indomethacin
RS or with the reference spectrum of indomethacin.

B. When examined in the range 230 nrn to 360 nrn (2.4.7), the
final solution obtained in the Assay shows an absorption
maximum only at about 320 nrn.

C. Mix a quantity of the contents of the capsules containing
25 mg of Indomethacin with 2 ml of water and add 2 ml of
2 M sodium hydroxide; a bright yellow colour is produced
which fades rapidly.

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with a suspension of silica gel
HF254 in a 4.68 per cent w/v solution of sodium dihydrogen
phosphate.

Mobile phase. A mixture of 70 volumes of ether and 30
volumes of light petroleum (50° to 70°).

NOTE-Prepare the following solutions immediately before
use.

Test solution. Shake a quantity of the contents of the capsules
containing 0.1 g of Indomethacin with 5 ml of chloroform,
filter and use the flltrate.

Reference solution. Dilute 1 volume of the test solution to
200 volumes with chloroform.

Apply to the plate 10 III of each solution. Mter development,
dry the plate in air and examine in ultraviolet light at 254 nrn.
Any secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with the reference solution.

Dissolution (2.5.2).

Apparatus No.1,

Medium. 750 ml of a fresWy prepared mixture of 1 volume of
phosphate buffer pH 7.2 and 4 volumes of water,
Speed and time. 100 rpm and 20 minutes.

Withdraw a suitable volume of the medium and filter promptly
through a membrane fllter disc having an average pore diameter
not greater than 1.0 /lID, rejecting the first few ml of the filtrate.
Dilute the flltrate suitably with the medium and measure the
absorbance of the resulting solution at the maximum at about
320 nrn (2.4.7). Calculate the content of C19H16ClN04 in the

INDOMETHACIN SUPPOSITORIES

medium from the absorbance obtainedfrom a solution ofknown
concentration of indomethacin RS in the same medium.

D. Not less than 80 per cent of the stated amount of

C19H16ClN04'

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents of
20 capsules containing about 50 mg of Indomethacin, add
10 ml of water and allow to stand for 10 minutes, with
occasional swirling. Add 75 ml of methanol, shake well, add
sufficient methanol to produce 100.0 ml and filter ifnecessary.
To 5.0 ml of the filtrate add sufficient of a mixture ofequal
volumes of methanol and phosphate bufferpH 7.2 to produce
100.0 ml. Measure the absorbance of the resulting solution at

. the maximum at about 320 nrn (2.4.7). Calculate the content of
C19H16ClN04 taking 193 as the specific absorbance at 320 nrn.

Storage. Store protected from moisture.

Indomethacin Suppositories
Indomethacin Suppositories contain Indomethacin in a suitable
suppository basis.

Indomethacin Suppositories contain not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount of
indomethacin, C19H16ClN04.

Usual strength. 100 mg.

Identification

A. Dissolve a quantity of the powdered suppositories
containing 0.1 g ofIndomethacin as completely as possible in
50 ml of hot water, filter, wash the residue with hot water and
allow to dry in air. Dissolve the residue in 5 ml of chloroform
and evaporate to dryness. The residue complies with the
following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with·that obtained with indomethacin
RS or with the reference spectrum of indomethacin.

B. Shake a quantity containing 25 mg of Indomethacin with
5 ml of water until the base dissolves; a white suspension is
produced. Add 2ml of 2 M sodium hydroxide; a bright yellow
colour is produced which fades rapidly.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE-Prepare the following solutions freshly.

Test solution (a). Powder or cut into small pieces a suitable
number of suppositories, dissolve a quantity containing 0.1 g
of Indomethacin in sufficient methanol to produce 50 ml.
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Identification

B. Complies with the test for peptide mapping (2.3.47).

Insulin

Crystalline Insulin

Mol. Wt. 5733.5

-M()1.Wi.5777.6

A. In the Assay, the principal peak due to insulin in the
chromatogram obtained with the test solution corresponds to
the peak in the chromatogram obtained with the appropriate
reference solution.

Giy
'ie
~al

~Iu I I
Gln-Cys-Cys-Thr-Ser-Ile-Cys-Ser-Leu-Tyr-Gln-Leu-Glu-Asn-Tyr-Cys-Asn

His-Le~S-GIY-Ser-His-LeU-Val-GIU-Ala-LeU-TYr-LeU-val-C)s
~ ~
I I
~sn ~IU

yal 1rg
Phe Ala-LYs-Pro-Thr-Tyr-Phe-Phe-Gly

Giy
'ie
~al

G~ I d
Gln-cYS-cYS-Ala-ser-val- ys-Ser-Leu-Tyr-Gln-Leu-Glu-Asn-Tyr-Cys-Asn

HiS-L~S-GIY-Ser-Hi~-LeU-Val-GIU-Ala-Leu- Tyr-Leu-val-C~s
Gin Gly

I I
~sn~lu

yal 1rg
Phe Ala-Lys-Pro-Thr-Tyr-Phe-Phe-Gly

Insulin is the specific natural antidiabetic principle obtained
from the pancreas of either the pig or the ox and purified.

Insulin contains not less than 26.5 Units per mg of porcine
insulin, C25~381N65076S6' or ofbovine insulin, C~377N65075S6'
as a]J]Jropriate,c_alculatedOIl t1:le dJjed b&sis.

Category. Hypoglycaemic.

Dose. By subcutaneous, intramuscular or intravenous injection
or intravenous infusion, in accordance with the needs of the
patient.

Description. A white or almost white powder.

Reference solution (a). Dilute 3 volumes of test solution (a)
to 100 volumes with the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 4 mm, packed with

octadecylsilane bonded to porous silica (l0 /lIl1)(such
as Bondapack CI8),

- mobile phase: a mixture of60 volumes ofmethanol and
40 volumes of 0.2 per cent v/v solution of phosphoric
acid, .

- flow rate. 2 ml per minute,
- spectrophotometer set at 320 nm,

injection volume. 20 f.Il.
The sum of the areas of ariy secondary peales that elute before
the principal peak in the chromatogram obtained with test
solution (a) is npt greater thari the area of the peale in the
chromatogram obtained with reference solutiOn (a):

Repeat the procedure but using the following freshly prepared
solutions and a detection wavelength of about 240 nm.

Test solution (b). Dilute 10 volumes of test solution (a) to
20 volumes with the mobile phase.

Reference solution (b). A solution containing 0.001 per cent
w/v of 4-chlorobenzoic acid in the mobile phase.

In the chromatogram obtained with test solution (b) the sum
of the areas of any secondary peaks that elute before the
principal peak, other than those determined in test solution
(a), is not greater than the area of the peak in the chromatogram
obtained with reference solution (b).

The column efficiency, determined using the principal peak in
the chromatogram obtained with reference solution (a), should
be not less than 7500 theoretical plates per metre.

Disintegration (2.5.1). Use a weighed suppository and
phosphate buffer pH 6.8 in place of water and operate the
apparatus for 90 minutes. At the end of this period remove the
suppository, dry with filter paper and weigh. Repeat the
operation with two further weighed suppositories. Not less
than 75 per cent of each suppository is dissolved.

Other tests. Comply with the tests stated under Suppositories.

Assay. Weigh 10 suppositories and powder or cut into small
pieces. Weigh accurately a quantity of the powder or small
pieces containing about OJ g of Indomethacin, add 50 ml of
methanol, shake until the dispersion is complete and, if
necessary, filter. To 2.0 ml add sufficient of a mixtUre of equal
volumes of methanol and phosphate bufferpH 7.2 to produce
100.0 ml. Measure the absorbance of the resulting solution at
the maximum at about 320 nm (2.4.7). Calculate the content of
C19H16ClN04 taking 193 as the specific absorbance at 320 nm.

Storage. Store protected from moisture at a temperature not
exceeding 30°.
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Tests

Light absorption (2.4.7). Absorbance of a 0.05 per cent w/v
solution in 0.01 M hydrochloric acid at the maximum at about
276 nm, 0.48 to 0.56.

Other tests. Complies with the tests for Impurities with
molecular masses greater than that of insulin, Related proteins
and Total zinc stated under Insulin Preparations.

Sulphated ash (2.3.18). Not more than 2.5 per cent, calculated
on the dried basis, determined on 0.2 g.

Loss on drying (2.4.19). Not more than 10.0 per cent,
determined on 0.2 g by drying in an oven at 60° at a pressure
not exceeding 0.7 kPa.

Assay. Determine as described underAssay ofInsulins (2.3.46).

Test solution. Dissolve a suitable quantity of the substance
under examination in 0.01. M hydrochloric acid to obtain a
concentration of4.0 mg per mI.

1nsulin intended for use in the manufacture of parenteral
preparations without a further appropriate procedure for
the removal of bacterial endotoxins complies with the
following additional· requirement.

Bacterial endotoxins (2.2.3). Not more than 20 Endotoxin Units
per mg.

Storage. Store protected from light, at a temperature not
exceeding _20° until released by the manufacturer. When
thawed, it should be stored in a refrigerator (2° to 8°) and used
for the manufacture of preparations within a short period of
time.

Labelling. The label states (1) the animal source or sources of
the insulin; (2) where applicable, that the material is free from
bacterial endotoxins; (3) the storage conditions.

NOTE - 0.0345 mg ofporcine or 0.0342 mg ofbovine insulin
is equivalent to 1 Unit of insulin.

Human Insulin

G1ly

I/e

~al

i 'u I . I
Gln-Cys-Cys-Thr-Ser-lie-Cys-Ser-Leu-Tyr-Gln-Leu-Glu-Asn-Tyr-Cys-Asn
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~ ~
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~ ~
Phe Thr-Lys-Pro-Thr-Tyr-Phe-Phe-Gly

Mol. Wt. 5808.0

HUMAN INSULIN

Human insulin is a 2-chain peptide having the structure of the
antidiabetic hormone produced by the human pancreas. It is
produced either by enzymatic modification and suitable
purification of insulin obtained from the pancreas of the pig or
by a method based on recombinant DNA (rDNA).

Human insulin contains not less than 27.5 Units per mg of
human insulin, C257H383N6s0nS6, calculated on the dried basis.

Description. A white or almost white powder.

Identification

A. In the Assay, the principal peak due to insulin in the
chromatogram obtained with the test solution corresponds to
the peak in the chromatogram obtained with reference solution
(b) or (c), as appropriate.

B. Complies with the test for peptide mapping (2.3.47).

Tests

Light absorption (2.4.7). Absorbance of a 0.05 per cent w/v
solution in 0.01 M hydrochloric acid at the maximum at about
276 nm, 0.48 to 0.56.

Total zinc. Not more than 1.0 per cent, calculated on the dried
basis, determined by the following method. To 5 mIof a 0.5 per
cent w/v solution in 0.01 M hydrochloric acid add 10 mI of
alkaline borate buffer pH 9.0, 3 mI of zincon solution and
sufficient water to produce 50 mI. Allow to stand for 1 hour
and measure the absorbance of the resulting solution at about
620 nm, using as the blank a solution prepared by treating 5 mI
of water instead of the substance being examined in a similar
manner. Calculate the content of zinc from the absorbance
obtained by repeating the procedure using a suitable aliquot
of a mixture of 4 volumes of zinc sulphate solution and
6 volumes of water.

Other tests. Complies with the tests for Impurities with
molecular masses greater than that of insulin, Related proteins
and Total zinc stated under Insulin Preparations.

Sulphated ash (2.3.18). Not more than 2.5 percent, calculated
on the dried basis, determined on 0.2 g.

Loss on drying (2.4.19). Not more than 10.0 per cent,
deterrrllned on 0.2 g by drying in an oven at 60° at a pressure
not exceeding 0.7 kPa.

Assay. Determine as described underAssay ofInsulins (2.3.46).

Test solution. Dissolve a suitable quantity of the substance
under examination in 0.01 M hydrochloric acid to obtain a
concentration of 4.0 mg per mI.

Human 1nsulin intended for use in the manufacture of
parenteral preparations without a further appropriate
procedure for the removal of bacterial endotoxins complies
with the following additional requirement.
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Bacterial endotoxins (2.2.3). Notmore than 10Endotoxin Units
per mg.

Storage. Store protected from light, at a temperature not
exceeding -18° until released by the manufacturer. When
thawed, it should be stored in a refrigerator (2° to 8°) and used
for the manufacture of preparations within a short period of
time.

Labelling. The label states (1) whether the material is produced
by enzymatic modification of porcine insulin or by rDNA
technology; (2) where applicable, that the material is free from
bacterial endotoxins; (3) the storage conditions.

NOTE- 0.0347 mg ofhuman insulin is equivalent to 1 Unit
of insulin.

Insulin Injection

Neutral Insulin; Neutral Insulin Injection; Soluble Insulin;
Plain Insulin

Insulin Injection is a neutral, sterile solution ofbovine, porcine
or human insulin.

Insulin Injection contains not less than 90.0 per cent and not
more than 110.0 per cent of the stated number of Units of
Insulin;---- -

Usual strengths. 40 Units per mI; 80 Units per mI.

Description. Acolourless liquid, free from turbidity and foreign
matter; during storage, traces of a very fine sediment may be
deposited.

Identification

In the chromatograms obtained in the Assay, the position of
the peak due to insulin in the chromatogram obtained with the
test solution corresponds to that of the principal peak obtained
with the appropriate reference solution.

Tests

pH (2.4.24).6.8 to 7.8.

Total zinc. Not more than 40 Ilg per 100 Units of insulin,
determined by either of the methods stated under Insulin
Preparations.

Test solution. Dilute a volume of the gently shakenpreparation
urider examination c()nta.fuiJ:lg200 Uriits to 25.0JJJ1 with water.
Dilute if necessary to a suitable concentration with water.

Other tests. Complies with the tests stated under Insulin
Preparations.

Assay. Determine as described underAssay ()fInsulins (2.3.46).

IP 2010

Test solution. Add 4 III of6 M hydrochloric acid per milli1itre
of the injection to obtain a clear solution. For a preparation
containing more than 100 illper mI, an additional dilution with
0.01 M hydrochloric acid is necessary to avoid overloading
the column. Dilute a suitable volume of the injection with
0.01 M hydrochloric acid to obtain a concentration of
40 Units per mI.

Storage. Store in multiple dose containers in a refrigerator
(2° to 8°). It should not be allowed to freeze.

Labelling. The label states (1) whether the preparation is
acidified or neutral; (2) the strength in terms of the number of
Units per mI; (3) the animal source or sources of the insulin;
(4) that the preparation should not be allowed to freeze;
(5) the storage conditions.

,..i,

Biphasic Insulin Injection
Biphasic Insulin Injection is a sterile suspension of crystals
containing bovine insulin in a solution of porcine insulin.

Biphasic Insulin Injection contains not less than 90.0 per cent
and not more than 110.0 per cent of the stated nulIlberoflJnits
of Insulin.

Usual strength. 40 Units per mI (30: 70).

Description"Awhite···suspension,Whenexatnined·under-a
microscope, the majority of the particles appear as
rhombohedral crystals, with a maximum dimension of the
crystals greater than 10 /lID but rarely exceeding 40 /lID.

Identification

In the chromatograms obtained in the Assay the position of
the peaks due to the two insulins in the chromatogram
obtained with the test solution correspond to those of the
principal peaks in the chromatogram obtained with the
appropriate reference solution.

Tests

pH (2.4.24). 6.6 to 7.2.

Total zinc. 26.0 Ilg to 37.5 Ilg per 100Units ofinsulin, detemrined
by either of the methods stated under Insulin Preparations.

Insulin in the supernatant. 22.0 per cent to 28.0 per cent of
insulin in solution, determined-asstated'underInsulin
Preparations.

Other tests. Complies with the tests stated under Insulin
Preparations.

Assay. Detemrine as described underAssay ofInsulins (2.3.46).

Test solution. To 10 mI of the preparation under examination
add 40 III of5 M hydrochloric acid, IIlix well, allow to stand for
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1 hour to ensure solution of the sediment and dilute with
0.03 M hydrochloric acid to obtain a solution containing
40 Units per ml.

Biphasic Isophane Insulin Injection

Biphasic Isophane Insulin Injection is a sterile buffered
suspension of either porcine or human insulin, complexed
with protamine sulphate or any other suitable protamine, in a
solution of insulin of th,e same species.

It is prepared by the procedure described under Insulin
Preparations. It is produced by mixing, in defmed ratios, soluble
insulin injection and isop!lane insulin injection.

Biphasic Isophane Insulin Injection contains not less than
90.0 per cent and not more than 110.0 per cent of the stated
number of Units of Insulin.

Usual strengths. 40 Units per ml (30:70); 100 Units per ml (30:
70); 40 Units per ml (50: 50); 100 Units pennI (50:50).

Description. A white suspension which on standing deposits
a white sediment and leaves a colourless or almost colourless
supernatant liquid; the sediment is readily resuspended by
gently shaking. When examined under a microscope, the
particles are seen to be rod-shaped crystals, the majority with
a maximum dimension greater than 1flIIl but rarely exceeding
60 flIIl, free from large aggregates.

Identification

In the chromatograms obtained in the Assay the position of
.the peak due to insulin in the chromatogram obtained with the
test solutlon corresponds to that of the principal peak in the
chromatogram obtained with the appropriate reference
solution.

Tests

pH (2.4.24).6.9 to 7.5.

Total zinc. Not more than 40 flg per 100 Units of insulin,
determined by either of the methods stated under Insulin
Preparations.

Other tests. Complies with the tests stated under Insulin
Preparations, except Insulin in the supernatant.

Assay. Determine as described underAssay ofInsulins (2.3.46).

Test solution. To 10 ml of the preparation under examination
add 40 fll of5 M hydrochloric acid, mix well, allow to stand for
1 hour to ensure solution of the sediment and dilute with
0.03 M hydrochloric acid to obtain a solution containing
40 Units per ml.

ISOPHANE INSULIN INJECTION

Labelling. The label states the ratio of soluble insulin injection
to isophane insulin injection used in the manufacture of
biphasic isophane insulin injection.

Isophane Insulin Injection
Isophane Insulin; Isophane Insulin (NPH)

Isophane Insulin injection is a sterile suspension of bovine,
porcine or human insulin, complexed with protamine sulphate
or another suitable protamine.

It is prepared by the procedure described under Insulin
Preparations. The amount of protamine is based on the known
isophane ratio and is not less than the equivalent of 0.3 mg
and not more than the equivalent of 0.6 mg of protamine
sulphate for each 100 Units of insulin in the insulin-protamine
complex. It contains sodium phosphate as a buffering agent.

Isophane Insulin Injection contains not less than 90.0 per
cent and not more than 110.0 per cent of the stated number of
Units of fusulin.

Usual strength. 40Units per ml.

Description. A white suspension which on standing deposits
a white sediment and leaves a colourless or almost colourless
supernatant liquid; the sediment is· readily resuspended by
gently shaking. When examined under a microscope, the
particles are seen to be rod-shaped crystals, the majority with
a maximum dimension greater than 1 flIIl but rarely exceeding
60 flIIl, free from large aggregates.

Identification

In the chromatograms obtained in the Assay the position of
the peak due to insulin in the chromatogram obtained with the
test solution corresponds to that of the principal peak in the
chromatogram obtained with the appropriate reference
solution.

Tests

pH (2.4.24). 6.9 to 7.5.

Total zinc. Not more than 40 flg per 100 Units of insulin,
determined by either of the methods stated under Insulin
Preparations.

Other tests. Complies with the tests stated under Insulin
Preparations.

Assay. Determine as described underAssay ofInsulins (2.3.46).

Test solution. To 10 ml of the preparation under examination
add 40 fll of5 M hydrochloric acid, mix well, allow to stand for
1 hour to ensure solution of the sediment and dilute with
0.03 M hydrochloric acid to obtain a solution containing
40 Units per ml.
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Storage. Store in multiple dose containers in a refrigerator
(20 to 8°). It should not be allowed to freeze.

Labelling. The label states (1)th.e strength in terms of the
number ofUnits pennI; (2) the animal source or sources of the
insulin; (3) that the preparation should not be allowed to freeze;
(4) that the container should be gently shaicen before a dose
is withdrawn; (5) the storage conditions.

Insulin Zinc Suspension

LZ.S; Insulin Zinc Suspension (Mixed); LZ.S (Mixed);
Insulin Lente

Insulin Zinc Suspension is a sterile, buffered suspension of
Insulin in the f()riri6fac6mpleX 6bhulled. by tllead.cHtion of
zinc chloride to insulin in a manner such that the insulin is in
a form insoluble in water. It may be prepared by mixing
aseptically about 3 volumes of Insulin Zinc Suspension
(Amorphous) and about 7 volumes ofInsulin Zinc Suspension
(Crystalline) and distributing the mixture aseptically into sterile
containers which are then sealed so as to exclude micro
organisms.

Insulin Zinc Suspension contains not less than 90.0 per cent
and not more than 110.0 per cent of the stated number ofUnits
ofInsulin;

Usual strengths. 40 Units per rnl; 80 Units per rnl.

Description. A white suspension which on standing deposits
a white sediment and leaves an almost colourless supernatant
liquid. The sediment is readily resuspended on gentle shaldng.
When examined under a microscope, the majority of the
particles in the suspension are seen as rhombohedral crystals,
with a maximum dimension greater than 10 mm but rarely
exceeding 40 mm; a considerable number of particles have
no uniform shape and do not exceed 2 mm in maximum
dimension.

Identification

In the Assay, the principal peak due to insulin in the
chromatogram obtained with test solution has a retention time
similar to that of the principal peak in the chromatogram
obtained with reference solution (a), (b) or (c) as approp~iate.

Tests

pH (2.4.24). 6.9 to 7.5.

Total zinc. Not more than 0.0095 per cent wIv (for preparations
containing 40 Units per rnl) and not more than 0.014 per cent
w/v (for preparations containing 80 Units per ml), determined
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by the following method. Take a volume of the well-shaken
suspension containing 200 Units of insuliri and add 1 rnl of
O.IM hydrochloric acid, 10 ml of alkaline borate buffer
pH 9.0, 1 rnl of O.IM sodium hydroxide, 2 rnl of a 0.0009 per
cent w/v solution of trypsin in O.OIM hydrochloric acid. Mix,
allow to stand for 10 minutes and add 3 rnl of zincon solution
and sufficient water to produce 50 rnl. Allow to stand for
1 hour and measure the absorbance of the resulting solution
at about 620 TIm (2.4.7), using as the blank a solution prepared
by treating 5 rnl of water instead of the substance under
examination in a similar manner. Calculate the content of zinc
from the absorbance obtained by repeating the procedure
usillga suitable aliquot oLa mixture of 4 volumes of zinc
sulphate solution and 6 volumes of water.

Zinc in solution. Not more than 70 per cent of the total zinc
(for preparations containing 40 Units per rnl) and not more
than 55 per cent of the total zinc (for preparations containing
80 Units per rnl), determined by the method described in the
test for Total zinc, using 1 rnl of the clear supernatant liquid
obtained by centrifuging and beginning at the words "add
1 rnl of O.IM hydrochloric acid, ....... ".

htsuJin extractable with buffered acetone solution. 27 per cent
to 40 per cent, determined by the following method. Centrifuge
a volume containing 400 Units and reject the supernatant
liquid. Suspend the residue in 3.3 rnl. of water, add 6.6 rnl··of
buffered acetone solution, stir for 3 minutes and again
centrifuge. Transfer the supematantliquid as completely as
possible to a long-necked, round-bottomed flask, add 0.3 g of
nitrogen-free mercuric oxide, 3 g of anhydrous sodium
sulphate, and 6 rnl of nitrogen-free sulphuric acid, heat over
a low flame until the liquid is colourless and boil for a further
30 minutes. Allow to cool, dilute carefully with water, add 1 g
of zinc powder, shake and allow to stand for 10 minutes. Add
an excess of sodium hydroxide solution, immediately connect
the flask to an ammonia distillation apparatus, mix the contents
and distil the liberated ammonia into 20 rnl ofO.005 M sulphuric
acid prepared with carbon dioxide-free water. Rinse the
condenser tube into the flask containing the distillate, add
sufficient carbon dioxide-free water to produce a total volume
of about 50 rnl and titrate the excess of sulphuric acid with
0.01 M sodium hydroxide to pH 6.0, using a glass electrode.
Centrifuge a further volume containing 400 Units and reject
the supernatant liquid. Dissolve the residue in 10 lIl1 ofa5 per
cent w/v solution of nitrogen-free sulphuric acid; transfer to
a long-necked, round-bottomed flask, and repeat the
procedure described above begillning at the words "add 0.3 g
ofnitrogen-free mercuric oxide,.....". Calculate thepercentage
of insulin extractable with the buffered acetone solution from
the formula 100AlB, where A is the volume of 0.005 M
sulphuric acid used in the fIrst determination and B is the
volume used in the second determination.
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The result of the test is not valid unless in carrying out the
first determination omitting the insulin preparation, not more
than 0.2 rnl of 0.005 M sulphuric acid is required.

Insulin in solution. Determine by liquid chromatography
(2.4.14).

Test solution. For preparations containing 100 Units per ml
Centrifuge a well-shaken suspension of the preparation under
examination, transfer 2.0 rnl of the supernatant liquid to a 5 rnl
volumetric flask, dilute to volume with 0.03 M hydrochloric
acid and mix well.

Reference solution (a). Prepare as test solution but using
2.5 rnl of the supernatant liquid in place of 2.0 rnl.

Reference solution (b). Use 5 rnl of the supernatant liquid.

Reference solution (c). Weigh accurately 4.5 mg of bovine
insulin RS into a 100-rnl volumetric flask containing 50 rnl of
0.025 M hydrochloric acid, dissolve by shaking for 5 minutes,
dilute to volume with 0.025 M hydrochloric acid and mix to
obtain a solution containing approximately 1Unit per rnl.

Use the chromatographic system as described in the Assay.

The area of the peak due to insulin in the chromatogram
obtained with test solution, reference solution (a) or
reference (b), as the case may be, is not more than that of the
principal peak in the chromatogram obtained with reference
solution (c).

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. To 10 rnl of the preparation under examination
add 40 rnl of 5 M hydrochloric acid, mix well, allow to stand
for 1 hour to ensure solution of the sediment and dilute with
0.03 M hydrochloric acid to obtain a solution containing
20 Units perrnl.

Reference solution (a). A 0.08 per cent w/v of bovine insulin
RS in 0.025 M hydrochloric acid.

Reference solution (b). A 0.08 per cent w/v ofporcine insulin
RS in 0.025 M hydrochloric acid.

Reference solution (c). A solution containing 0.04 per cent
w/v of bovine insulin RS and 0.04 per cent w/v of porcine
insulin RS in 0.025 M hydrochloric acid for a preparation
containing both bovine and pork insulin.

Reference solution (d). A 0.04 per cent w/v each of human
insulin RS and porcine insulin RS in 0.025 M hydrochloric
acid.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom packed with

octadecylsilane bonded to porous silica
(5 /lIIl) (Such as Ultrasphere ODS),

INSULIN ZINC SUSPENSION

column temperature. 45°,
mobile phase. a mixture ofn.5 volumes of0.1 M sodium
dihydrogen phosphate adjusted to pH 2.0 with
phosphoric acid and 27.5 volumes of acetonitrile,

- flow rate 1 rnl per minute,
spectrophotometer set at 214 nrn,
injection volume. 50 J.1l..

The test is not valid unless the resolution factor between the
peaks corresponding to human insulin and porcine insulin is
at least 1.2 in the chromatogram obtained with reference
solution (d). If necessary, adjust the concentration of
acetonitrile in the mobile phase by slight decrease or increase
until the required resolution is obtained. In the chromatogram
obtained with reference solution (d) the two principal peaks,
in order of emergence, are due to human insulin and porcine
insulin and any smaller peaks appearing immediately following
each of the principal peaks are due to the corresponding
monodesamido derivatives.

Inject either of reference solutions (a), (b) and (c), as
appropriate, alternatively six times. The test is not valid unless
the relative standard deviation of the area of the principal
peak is not more than 2 per cent.

Inject the test solution. Ifnecessary, make further adjustments
in the composition of the mobile phase so that the antimicrobial
preservatives present in test solution are well separated from
insulin and show shorter retention times. A small reduction in
the concentration of acetonitrile increases the retention time
of insulin peak relatively more than those of the preservatives.
Ifnecessary, after having carried out the chromatography ofa
solution, wash the column with a mixture of equal volumes of
acetonitrile and water for a sufficient time in order to
elute any interfering substances before injecting the next
solution.

Calculate the content of insulin from the area of the peaks due
to the bovine, porcine or human insulin and that of any peak
due to the monodesamido derivative of the insulin from the
declared content of insulin in bovine insulin RS, porcine
insulin RS or human insulin RS, as appropriate. For
preparations containing both bovine and porcine insulin use
the sum of the areas of both the bovine and porcine insulin
peaks and of any peak due to the desamidoderivative of
either insulin.

Storage. Store in multiple dose containers at a temperature
between 2° and 8°. It should not be allowed to freeze.

Labelling. The label states (1) the strength in terms of the
number ofUnits per rnl; (2) the animal source or sources of the
insulin; (3) that the preparation should notbe allowed to freeze;
(4) that the container should be gently shaken before a dose
is withdrawn; (5) the storage conditions.
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Insulin Zinc Suspension (Amorphous)

Amorph. I.Z.S.; Prompt Insulin Zinc Suspension

Insulin Zinc Suspension (Amorphous) is a sterile, buffered
suspension of Insulin in the fonn of a complex obtained by
the addition of zinc chloride to insulin in a manner such that
the solid phase of the suspension is amorphous. It may be
prepared by adding aseptically to crystalline insulin having a
potency not less than 23 Units per mg, calculated on the dried
basis, a suitable quantity of zinc chloride, an appropriate
amount of a suitable substance to render the preparation
isotonic with blood and a sufficient quantity of a suitable
bactericide. It is distributed aseptically into sterile containers
which are then sealed so as to exclude micro-organisms.

Insulin Zinc Suspension(Amorphous) contains not less than
90:0percentand'not-more1:han'UO:O·per-centofthe'stated
number of Units of Insulin.

Category. Hypoglycaemic.

Dose. By subcutaneous injection, in accordance with the needs
of the patient.

Usual strengths. 40 Units per m!; 80 Units per m!.

Description. A white suspension which on standing deposits
a white sediment and leaves an almost colourless supernatant
liquid. The sediment is readily resuspended on gentle shaking.
When examined under a microscope, the partiCles iIi the
suspension are seen to have no unifonn shape and rarely
exceed 2 rnrn in maximum dimension.

Identification

In the Assay, the principal peak due to insulin in the
chromatogram obtained with test solution has a retention time
similar to that of the principal peak in the chromatogram
obtained with reference solution (a), (b) or (c) as appropriate.

Tests

pH (2.4.24). 6.9 to 7.5.

Total zinc. Not more than 0.0095 per cent w/v (for preparations
containing 40 Units per mI) and not more than 0.014 per cent
w/v (for preparations containing 80 Units per mI), determined
by the following method. Take a volume of the well-shaken
suspension containing 200 Units of insulin and add 1.ml of
0.1 M hydrochloric acid, 10 mI of alkciline boraie bUffer
pH 9.0, 1 mI of 0.1 M sodium hydroxide, 2 mI of a 0.0009 per
cent w/v solution of trypsin in 0.01 M hydrochloric acid.
Mix, allow to stand for 10 minutes and add 3 mI of zincon
solution and sufficient water to produce 50 mI. Allow to stand
for 1 hour and measure the absorbance of the resultingsolution
at about 620 nm (2.4.7), using as the blank a solution prepared
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by treating 5 mI of water instead of the substance under
examination in a similar manner. Calculate the content of zinc
from the absorbance obtained by repeating the. procedure
using a suitable aliquot of a mixture of 4 volumes of zinc
sulphate solution and 6 volumes of water.

Zinc in solution. Not more than 70 per cent of the total zinc
(for ,preparations containing 40 Units per mI) and not more
than 55 per cent of the total zinc (for preparations containing
80 Units permI), determined by the method described in the
test for Total zinc, using 1 mI of the clear supernatant liquid
obtained by centrifuging and beginning at the words "add
1 mI of 0.1 M hydrochloric acid, ....... ".

Insulin in solution. Determine by liquid chromatography
(2.4.14).

Test solution. (for preparations containing 100 Units per mI)
centrifuge a well-shaken suspension of the preparation under
examination, transfer 2.0 mI of the supernatant liquid to a 5 mI
volumetric flask, dilute to volume with 0.03 M hydrochloric
acid and mix well.

Reference solution (a). Prepare as test solution but using
2.5 mI of the supernatant liquid in place of 2.0 mI.

Reference solution (b), Use 5 mI of the supernatant liquid.

Reference solution (c). Weigh accurately 4.5 mg of bovine
insulin RS into a 100-mI volumetric flask containing 50 mI of
O.0251vJhydrochloric acid, dissolve by shaking for 5 minutes,
dilute to volume with 0.025 M hydrochloric acid and mix to
obtain a solution containing approximately 1 Unit per mI.

Use the chromatographic system as described in the Assay.

The area of the peak due to insulin in the chromatogram
obtained with test solution, reference solution (a) or (b), as
the case may be, is not more than that of the principal peak in
the chromatogram obtained with reference solution (c).

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. To 10 mI of the preparation under examination
add 40 mI of 5 M hydrochloric acid, mix well, allow to stand
for 1 hour to ensure solution of the sediment and dilute with
0.03 M hydrochloric acid to obtain a solution containing
20 lJnits per mI.

Reference solution (a). A 0.08 per cent w/v of bovine insulin
RS in 0.025 M hydrochloric acid. .

Reference solution (b). A 0.08 per cent w/v ofporcine insulin
RS in 0.025 M hydrochloric acid.

Reference solution (c). A solution containing 0.04 per cent
w/v of bovine insulin RS and 0.04 per cent w/v of porcine
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insulin RS in 0.025 M hydrochloric acid for a preparation
containing both bovine and pork insulin.

Reference solution (d). A 0.04 per cent w/v each of human
insulin RS and porcine insulin RS in 0.025 M hydrochloric
acid.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed

with octadecylsilane bonded to porous silica
(5 filll),
column. temperature 45°,
mobile phase. a mixture of72.5 volumes of0.1 M sodium
dihydrogen phosphate adjusted to pH 2.0 with
phosphoric acid and 27.5 volumes of acetonitrile,
flow rate 1 ml per minute.
spectrophotometer set at 214 nm,
injection volume. 50 fll.

The test is not valid unless the resolution factor between the
peaks corresponding to human insulin and porcine insulin is
at least 1.2 in the chromatogram obtained with reference
solution (d). If necessary, adjust the concentration of
acetonitrile in the mobile phase by slight d~crease or increase
until the required resolution is obtained. In the chromatogram
obtained with reference solution (d) the two principal peaks,
in order of emergence, are due to human insulin and pordne
insulin and any smallerpeaks appearing immediately following
each of the principal peaks are due to the corresponding
monodesarnido derivatives.

Inject either of reference solutions (a), (b) and (c), as
appropriate, alternatively six times. The test is not valid unless
the relative standard deviation of the area of the principal
peak is not more than 2 per cent. .

Inject the test solution. Ifnecessary, make further adjustments
in the composition ofthe mobile phase so that the antimicrobial
preservatives present in test solution are well separated from
insulin and show shorter retention times. A small reduction in
the concentration of acetonitrile increases the retention time
ofinsulin peak relatively more than those of the preservatives.
Ifnecessary, after having carried out the chromatography of a
solution, wash the column with a mixture of equal volumes of
acetonitrile and water for a sufficient time in order to elute
any interfering substances before injecting the next solution.

Calculate the content of insulin from the area of the peaks due
to the bovine, porcine or human insulin and that of any peak .
due to the monodesarnido derivative of the insulin from the
declared content of insulin in bovine insulin RS, porcine
insulin RS or human insulin RS, as appropriate. For
preparations containing both bovine and porcine insulin use
the sum of the areas of both the bovine and porcine insulin
peaks and of any peak due to the desarnido derivative of
either insulin.

INSULIN ZINC SUSPENSION (CRYSTALLINE)

Storage. Store in multiple dose containers at a temperature
between 2° and 8°. It should not be allowed to freeze.

Labelling. The label states (1) the strength in terms of the
number ofUnits per ml; (2) the animal source or sources of the
insulin; (3) that the preparation should not be iillowed to freeze;
(4) that the container should be gentlyshaken before a dose
is withdrawn; (5) the storage conditions.

Insulin Zinc Suspension (Crystalline)

Cryst. I.Z.S.; Extended Insulin Zinc Suspension

Insulin Zinc Suspension (Crystalline) is a sterile, buffered
suspension of Insulill in the form of a complex obtained by
the addition of zinc chloride to insulin in a manner such that
the insulin is in the form of crystals insoluble in water. It may
be prepared by adding aseptically to crystalline insulin having
a potency not less than 23 Units per mg, calculated with
reference to the dried substance, a suitable quantity of zinc
chloride, an appropriate amount of a suitable substance to
render the preparation isotonic with blood and a suffiCient
quantity of a suitable bactericide. The solution is partially
neutralised to allow crystallisation to occur and the pH of the
crystalline suspension is adjusted to about 7.2. The
suspension is distributed aseptically into sterile containers
which are then sealed so as to exclude micro-organisms.

Insulin Zinc Suspension (Crystalline) contains not less than
90.0 per cent and not more than 110.0 per cent of the stated
number of Units of Insulin.

Category. Hypoglycaemic.

Dose. By subcutaneous injection, in accordance with the needs
of the patient.

Usual strengths. 40 Units per ml; 80 Units per ml.

Description. A white suspension which on standing deposits
a white sediment and leaves an almost colourless supernatant
liquid. The se~entis readily resuspended on gentle shaking.
When examined under a microscope, the particles in the
suspension are seen to be rhombohedral crystals, the majority
having a maximum dimension greater than 10 mmbut rarely
exceeding 40 mm.

Identification

In the Assay, the principal peak due to insulin in the
chromatogram obtained with test solution has a retention time
similar to that of the principal peak in the chromatogram
obtained with reference solution (a), (b) or (c) as appropriate.
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Tests

pH (2.4.24). 6.9 to 7.5.

Total zinc. Notmore than 0.0095 per cent w/v (for preparations
containing 40 Units per ml) and not more than 0.014 per cent
w/v (for preparations containing 80 Units per ml), determined
by the following method. Take a volume of the well-shaken
suspension containing 200 Units of insulin and add 1 ml of
0.1 M hydrochloric acid, 10 ml of alkaline borate buffer pH
9.0, 1 ml of0.1 M sodium hydroxide, 2 ml of a 0.0009 per cent
w/v solution of trypsin in 0.01 M hydrochloric acid. Mix,
allow to stand for 10 minutes and add 3 ml of zincon solution
and sufficient water to produce50ml; Allow to stand for
1 hour and measure the absorbance of the resulting solution
at about 620 nm (2.4.7), using as the blank a solution prepared
bytreating-5 ml of water instead of the substance under
examination in a similar manner. Calculate the content of zinc
from the absorbance obtained by repeating the procedure
using a suitable aliquot of a mixture of 4 volumes of zinc
sulphate solution and 6 volumes of water.

Zinc in solution. Not more than 70 per cent of the total zinc
-(for preparations containing 40 Units per ml) and not more
than 55 per cent of the total zinc (for preparations containing
80 Units per ml), determined by the method described in the
test for Total zinc, using 1 ml of the clear supernatant liquid
obtained by centrifuging and beginning at the words "add
1ml of 0.1 M hydrochloric acid, "..

Insulin extractable with buffered acetone solution. Notmore
than 15 per cent, determined by the following method.
Centrifuge a volume containing 400 Units and reject the
supernatant liquid. Suspend the residue in 3.3 ml of water,
add 6.6 ml of buffered acetone solution, stir for 3 minutes and
again centrifuge. Transfer the supernatant liquid as completely
as possible to a long-necked, round-bottomed flask, add 0.3 g
of nitrogen-free mercuric oxide, 3 g of anhydrous sodium
sulphate, and 6 ml of nitrogen-free sulphuric acid, heat over
a low flame until the liquid is colourless and boil for a further
30 minutes. Allow to cool, dilute carefully with water, add 1 g
of zinc powder, shake and allow to stand for 10 minutes. Add
an excess of sodium hydroxide solution, immediately connect
the flask to an ammonia distillation apparatus, mix the contents
and distil the liberated ammonia into 20 ml of0.005 M sulphuric
acid prepared with carbon dioxide-free water. Rinse the
cgrillflIlser tube into the flas!c containing the distillate, add
sufficient carbon dioxide-free water to produce a total volume
of about 50 ml and titrate the excess of sulphuric acid with
0.01 M sodium hydroxide to pH 6.0, using a glass electrode.
Centrifuge a further volume containing 400 Units and reject
the supernatant liquid. Dissolve the residue in 10 ml of a 5 per
cent w/v solution of nitrogen-free sulphuric acid, transfer to
a long-necked, round-bottomed flask, and repeat the
procedlire described above beginning atthewords "addO.3g
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ofnitrogen-free mercuric oxide,.....". Calculate the percentage·
of insulin extractable with the buffered acetone solution from
the formula 100AIB, where A is the volume of 0.005 M
sulphuric acid used in the fIrst determination aiId B is the
volume used in the second determination.

The result of the test is not valid unless in carrying out the
fIrst determination omitting the insulin preparation, not more
than 0.2 ml of 0.005 M sulphuric acid is required.

Insulin in solution. Determine by liquid chromatography
(2.4.14).

Test solution. For preparations containing 100 Units per mI.
Centrifuge a well-shaken suspension of the preparationunder
examination, transfer 2.0 ml of the supernatant liquid to a 5 ml
volumetric flask, dilute to volume with 0.03 M hydrochloric
acid and mix well. -

Reference solution (a). Prepare as the test solution but using
2.5 ml of the supernatant liquid in place of 2.0 ml.

Reference solution (b). Use 5 ml of the supernatant liquid.

Reference solution (c). Weigh accurately 4.5 mg of bovine
insulin RS into a 100-ml volumetric flask containing 50 ml of
0.025 M hydrochloric acid, dissolve by shaking for 5 minutes,
dillite tov()lllrfle with 0.025 M hydrochloric acid and mix to
obtain a solution containing approxinlately 1 Unit per ml.

Use the chromatographic system as described in the Assay.

The area of the peak due to insulin in the· chromatogram
obtained with test solution, reference solution (a) or
reference (b), as the case may be, is not m<;Jre than that of the
principal peak in the chromatogram obtained with reference
solution (c).

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. To 10 ml of the preparation under examination
add 40 ml of5 M hydrochloric acicl, mix well, allow to stand
for 1 hour to ensure solution of the sediment and dilute with
0.03 M hydrochloric acid to obtain a solution containing

. 20Unitsperml.

Reference solution (a). A 0.08 per cent w/v of bovine insulin
RS in 0.025 M hydrochloric acid.

Reference solution (b). A 0.08 per cent w/v ofporcine insulin
RS in 0.025 Mhydrochloric acid.

Reference solution (c). A solution containing 0.04 per cent
w/v of bovine insulin RS and 0.04 per cent w/v of porcine
insulin RS in 0.025 M hydrochloric acid for a preparation
containing both bovine and pork insulin.

Reference solution (d). A 0.04 per cent w/v each of human
insulin RS and porcine insulin RS in 0.025 M hydrochloric
acid.
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Chromatographic system
a stainless steel column 25 cm x 4.6 mm packed with
octadecylsilane chemically bonded to porous silica
(5~),

- column temperature. 45°,
mobile phase. a mixture ofn.5 volumes of0.1 M sodium
dihydrogen phosphate adjusted to pH 2.0 with
phosphoric acid and 27.5 volumes of acetonitrile,
flow rate. 1 ml per minute,
spectrophotometer set at 214 nm,
injection volume. 50 fll.

The test is not valid unless the resolution factor between the
peaks corresponding to human insulin and porcine insulin is
at least 1.2 in the chromatogram obtained with reference
solution (d). If necessary, adjust the concentration of
acetonitrile in the mobile phase by slight decrease or increase
until the required resolution is obtained. In the chromatogram
obtained with reference solution (d) the two principal peaks,
in order of emergence, are due to human insulin and porcine
insulin and any smaller peaks appearing immediately following
each of the principal peaks are due to the corresponding
monodesarnido derivatives.

Inject either of reference solutions (a), (b) and (c), as
appropriate, alternatively six times. The test is not valid unless
the relative standard deviation of the area of the principal
peak is not more than 2 per cent.

Inject the test solution. Ifnecessary, make further adjustments
in the composition ofthe mobile phase so that the antimicrobial
preservatives present in test solution are well separated from
insulin and show shorter retention times. A small reduction in
the concentration of acetonitrile increases the retention time
of insulin peak relatively more than those of the preservatives.
Ifnecessary, after having carried out the chromatography of a
solution, wash the column with a mixture of equal volumes of
acetonitrile and water for a sufficient time in order to elute
any interfering substances before injecting the next solution.

Calculate the content of insulin from the area of the peaks due
to the bovine, porcine or human insulin and that of any peak
due to the monodesarnido derivative of the insulin from the
declared content of insulin in bovine insulin RS, porcine
insulin RS or human insulin RS, as appropriate. For
preparations containing both bovine and porcine insulin use
the sum of the areas of both the bovine and porcine insulin
peaks and of any peak due to the desamido derivative of
either insulin.

Storage. Store in multiple dose containers at a temperature
between 2° and 8°. It should not be allowed to freeze.

Labelling. The label states (l) the strength in terms of the
number ofUnits per ml; (2) the animal source or sources of the

INVERT SUGAR INJECTION

insulin; (3) that the preparation should not be allowed to freeze;
(4) that the container should be gently shaken before a dose
is withdrawn; (5) the storage conditions.

Invert Sugar Injection
Invert Sugar Injection is a sterile solution of a mixture of equal
amounts of Dextrose and Fructose in Water for Injections, or
an equivalent sterile solution produced by the hydrolysis of
Sucrose in Water for Injections. It contains no antimicrobial
agent.

Invert Sugar Injection contains not less than 95.0 per cent and
not more than 105.0 per cent of the labelled amount ofC6H1206.

Usual strengths. 5,10, and20 per cent w/v.

Description. A clear, colourless or faintly straw~coloured

solution.

Identification

To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution; the
solution remains blue and clear. Heat to boiling, a copious red
precipitate is formed.

Tests

pH (2.4.24). 3.0 to 6.5.

S-Hydroxymethylfnrfnral and Related substances. Dilute a
volume containing 1.0 g ofinvert sugar to 500.0 ml with water
and measure the absorbance (2.4.7) of the resulting solution
at the maximum at about 284 nm; absorbance at about 284 nm,
not more than 0.25.

Heavy metals (2.3.13). A solution prepared by evaporating a
volume containing 4.0 g of invert sugar to 10 ml and adding
2 ml of dilute acetic acid and sufficient water to produce
25 ml complies with the limit test for heavy metals, Method A
(5 ppm).

Chlorides (2.3.12). 2.0 ml of the injection complies with the
limit test for chlorides (120 ppm).

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit
perml.

Completeness ofinversion

NOTE -Invert Sugar Injection that is produced by mixing
Dextrose and Fructose is exempt from this test.

Determine by liquid chromatography (2.4.14).

Test solution. Transfer an accurately measured volume of the
preparation under examination containing about 2.5 g of invert
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Identification

Description. A clear, colourless or faintly straw-coloured
solution. . . -- "-- ..

A. To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution;
the solution remains blue and clear. Heat to boiling, a copious
red precipitate is formed.

B. Gives reaction A ofchlorides and reaction B ofsodium salts
(2.3.1).

Tests

pH (2.4.24). 3.0 to 6.5.

5-Hydroxymethylfurfural and Related substances. Dilute a
volume containing 1.0 g ofinvert sugar to 500.0 ml with water
and measure the absorbance (2.4.7) of the resulting solution
at the maximum at about 284 nm; absorbance at about 284 nm,
not more than 0.25.

5

10

5
10

per cent w/v of
invert sugar

(C6H1P6)

0.45

0.45

0.90
0.90

percent w/v
Sodium Chloride

(NaCl)

Invert Sugar and Sodium Chloride
Injection
Sodium CWoride and Invert Sugar Intravenous Infusion

Invert Sugar and Sodium Chloride Injection is a sterile solution
of a mixture of equal amounts of Dextrose and Fructose in
Water for Injections to which the required amount of Sodium
Chloride is added. Invert sugar may be prepared by acid
hydrolysis of Sucrose.

Invert Sugar and Sodium Chloride Injection contains not less
than 95.0 per cent and not more than 105.0 per cent of the
stated amounts of sodium chloride, NaCI, and invert sugar,
C6H120 6• It contains no antimicrobial agent.

Usual strengths. Injections containing the following amounts
ofSodium.Chloride, NaGl, and invert-sugar, G6H120 6; .

Completeness ofinversion ----- -- -- --

NOTE - Invert Sugar and Sodium Chloride Injection that is
produced by mixing Dextrose and Fructose is exempt from
this test.

Determine by liquid chromatography (2.4.14).

Test solution. Transfer an accurately measured volume of the
preparation under examination containing about 2.5 g ofinvert

sugar to a 100-ml volumetric flask, dilute to volume with water
and mix.

Reference solution. Prepare a solution in water containing
known concentrations of about 0.25 mg of sucrose and about
12.5 mg ofdextrose per ml.

Chromatographic system
- a stainless steel column 30 cm x 7.8 mrri, packed with a

strong cation-exchange resin consisting of sulphonated
cross-linked styrene-divinylbenzene copolymer in the
calciumform (9 1JIll),

- mobile phase: water,
- flow rate. 1ml per minute,

column temperature. 40°,
- refractive index detector,
- injection volume. 20 Ill.

Inject the reference solution. The sucrose elutes fIrst and the
peak is baseline separated from the dextrose peak: The relative
standard deviation for replicate injections is not more than
2.0 per cent.

Inject the test solution and the reference solution and measure
the responses for the sucrose peak. Calculate the content of
sucrose in. the volume taken of the preparation under
examination. Not more than 1.5 per cent of the quantity
of invert sugar in the volume taken of the preparation
under examination, based on the value stated on the label, is
found.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Transfer 50.0 ml of cupri-tartaric solution into a
400 ml beaker, add 48 ml of water, mix and add 2.0 ml of the
preparation under examination that has been diluted
quantitatively with water, if necessary, to a 5.0 per cent
concentration. Cover the beaker with a watch glass, heat
the solution, regulating the heat so that boiling begins
in 4 minutes and continue boiling for 2 minutes. Filter the
hofsollitionat· ()ncefJ:ii-ougha'faredporceIaiilfiitering
crucible, wash the precipitate with water maintained at
60°, then with 10 ml of ethanol (95 per cent). Dry at 105°
to constant weight. Carry out a blank: determination and make
any necessary correction. The corrected weight of the
precipitate so obtained is not less than 204.0 mg and not more
than 224.4 mg.

Storage. Store in single dose containers at a temperature not
exceeding 30°.

Labelling. The label states (1) whether it is produced by
hydrolysis ofSucrose or by mixing Dextrose and Fructose; (2)
the strength as the percentage w/v of invert sugar; (3) total
osmolar concentration in mOsmol per litre; (4) that the injectimi
should not be used if it contains visible particles.
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sugar to a 100-rnl volumetric flask, dilute to volume with water
and mix.

Reference solution. Prepare a solution in water containing
known concentrations of about 0.25 mg of sucrose and about
12.5 mg ofdextrose per rnl.

Chromatographic. system

a stainless steel column 30 cm x 7.8 rom, packed with a
strong cation-exchange resin consisting of sulphonated
cross-linked styrene-divinylbenzene copolymer in the
calcium form (9 /lID),

- mobile phase: filtered and degassed water,
- flow rate. 1.0 rnl per minute,
- column temperature. constant at about 40°,
- refractive index detector,

- injection volume. 20 fll.
Inject the reference solution. The sucrose elutes frrst and the
peak is baseline separated from the dextrose peak. The relative
standard deviation for replicate'injections is not more than
2.0 per cent.

Inject the test solution and the reference solution and measure
the responses for the sucrose peak. Calculate the content of
sucrose in the volume taken of the preparation under
examination. Not more than 1.5 per cent of the quantity of
invert sugar in the volume taken of the preparatioll under
examination, based on the value statedon the label, is found.

Heavy metals (2.3.13). A solution prepared by evaporating a
volume containing 4.0 g of invert sugar to 10 rnl and adding
2 rnl of dilute acetic acid and sufficient water to produce 25
rnl complies with the limit test for heavy metals, Method A
(5 ppm).

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit
perrnl.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. For sodium chloride - Titrate an accurately measured
volume containing about 0.1 g ofSodium Chloride with 0.1 M
silver nitrate using potassium chromate solution as indicator.·

1 rnl of0.1 M silver nitrate is equivalent to 0.005844 g ofNaCl.

For invert sugar - Transfer 50.0 rnl ofcupri-tartaric solution
into a 400-rnl beaker, add 48 rnl ofwater, mix and add 2.0 rnl of
the preparation under examination that has been diluted
quantitatively with water, if necessary, to a 5.0 per cent
concentration. Cover the beaker with a watch glass, heat the
solution, regulating the heat so that boiling begins in 4 minutes
and continue boiling for 2 minutes. Filter the hot solution at
once through a tared porcelain filtering crucible, wash the
precipitate with water maintained at 60°, then with 10 rnl of
ethanol (95 per cent). Dry at 105° to constant weight. Carry

IODINE

out a blank determination and make any necessary correction.
The corrected weight of the precipitate so obtained is not less
than 204.0 mg and not more than 224.4 mg.

Storage. "Store in single dose containers at a temperature not
exceeding 30°.

Labelling. The label states (l) whether It is produced by
hydrolysis ofSucrose or by mixing Dextrose and Fructose; (2)
the strength as the percentage w/v of sodium chloride and
invert sugar; (3) total osmolar concentration in mOsmol per
litre; (4) approximate concentrations, in millimoles per litre, of
the sodium and chloride ions; (5) that the injection should not
be used if it contains vis~ble particles.

Iodine
Mol. Wt. 253.8

Iodine contains not less than 99.5 per cent and not more
than 100.5 per cent ofI2•

Category. Antiseptic; used in the treatment of thyroid
deficiency.

Description. Greyish violet brittle plates or small crystals with
a metallic sheen; odour, irritant. It volatalises slowly at room
temperature.

Identification

A. When heated gently it gives violet vapours which condense
forming a bluish-black crystalline sublimate.

B. A saturated solution yields a blue colour in the presence of
starch solution which disappears when the solution is heated
and reappears when it is cooled.

Tests

Bromides and chlorides. Not more than 250 ppm, determined
by the following method. Triturate 3.0 g with 20 rnl of water,
filter, wash the filter, dilute the filtrate to 30 rnl with water and
add 1 g of zinc powder. When the solution is decolorised,
filter and wash the filter with sufficient water to produce 40 rnl
offiltrate. To 10 rnl of this solution add 3 rnl of10Mammonia
and 6rnl of silver nitrate solution, filter, wash the filter with
water and dilute to 20 rnl with water. To 10 rnl of the filtrate add
1.5 rnl ofnitric acid. After 1 minute any opalescence produced
is notmore intense than that produced in a solution prepared
at the same time by mixing 10.75 rnl of water, 0.25 m1 of
0.01 M hydrochloric acid, 0.2 rnl of2 M nitric acid and 0.3 rnl
of silver nitrate solution.

Non-volatile matter. Not more than 0.1 per cent; determined
by heating 1.0 g in a porcelain dish on a water-bath until the
iodine has volatilised and drying the residue at 105°.
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C33H38N406, HCI, 3HzO Mol. Wt. 677.2

Irinotecan Hydrochloride Trihydrate is (48)-4, 11-diethyl~
3,4,12,14-tetrahydro-4-hydroxy-3,14-dioxo-1H-pyrano
[3',4':6,7]indolizino[1 ,2-b]quinolin-9-yl [1,4'-bipiperidine]-1'
carboxylate hydrochloride trihydrate.

Irinotecan Hydrochloride Trihydrate contains not less than
98.0 per cent and not more than 102.0 per cent of
C33II38N"4Q6,II(;1, calculated on thea:nhYdrolls b!!sis.

Irinotecan Hydrochloride Trihydrate

Chromatographic system
- a stainless steel column 15 cm x 3.9 mri:J., packed with

octadecylsilane bonded to porous silica (4 !JIll),
- mobile phase: amixture of 87 volumes ofbuffersolution

pH 5.5 prepared by dissolving 1.24 g of sodium
dihydrogen phosphate and 0.17 g of tetrapropyl
ammonium chloride in 87 ml of water and adjusting pH
to 5.5 with 18 per cent w/v solution of disodium
hydrogen phosphate, and 13 volumes of methanol,

- flow rate. 1.5 Jill per minute,
- spectrophotometer set at 220 nm,
- injection volume. 10 IiI.

Inject the reference solution; The test is not valid unless the
tailing factor is not more than 2.5.

Inject the test solution. Any individual impurity is not more
than 0.5 per cent and the sum of all the impurities is not more
than 1.0 per cent.

Water (2.3.43). Not more than 5.0 percent, determined on 0.5 g.

SrilphatedAsh (2.3.18). Not more than 0.1 percent.

Assay. Weigh accurately about 0.35 g of the substance under
examination, dissolve in 50 ml ofwater and add 3ml of dilute
nitric acid. Titrate with 0.1 M silver nitrate, determining the
end-pointpotentiometrically (2.4.25). Carry out ablanktitration.

1 ml of 0.1 M silver nitrate is equivalent to 0.04124 g of
CzoHjOBrNOj:·· . .. .

Storage. Store protected from light and moisture.

Mol. Wt. 430.4

1ml of 0.1 M sodium thiosulphate is equivalent to 0.01269 g
of!.

- -_.- -

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained withipratropium
bromide RS or with the reference spectrum of ipratropium
bromide.

Tests

pH (2.4.24). 5.0 to 7.5, determined in a 1.0 per cent w/v solution

Assay. Weigh accurately about 0.2 .g, transfer to a flask
containing 1g ofpotassiumiodide and 2ml ofwatet, add 1ml
of 2 Macetic acid, dissolve completely and add 50 ml of
water. Titrate with 0.1 M sodium thiosulphate using starch
solution as indicator.

Ipratropium Bromide

H3C

H3C'NJ--CH3

0 1
0

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 100 mg of the substance under
examination in 10 ml ofthe mobile phase.

Reference solution. A 0.001 per cent w/v solution of
ipratropium bromide BS in th~ rnobil~ pl:lllS~.

Storage. Store. in ground-glass-stoppered containers or in
earthenware containers with waxed bungs.

Ipratropium Bromide is 3a-Hydroxy-8-isopropyl-1aH,5aH
tropanium bromide (RS)-tropate monohydrate.

Ipratropium Bromide contains not less than 99.0 per cent and
not more than 100.5 per cent of CzoH30BrN03,HzO, calculated
on the anhydrous basis.

Category. Anticholinergic; bronchodilator.

Description. A white or almost white crystalline powder.

Identification
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Chromatographic system

Mobile phase B
(per cent v/v)

22

22

33

33

22

22
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Category. Anticancer.

Description. A pale yellow to yellow crystalline powder.

CAUTION - Irinotecan Hydrochloride Trihydrate is
potentially cytotoxic. Great care should be taken in handling
the powder and preparing solutions.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with irinotecan
hydrochloride trihydrate RS or with the reference spectrum
of irinotecan hydrochloride trihydrate.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Appearance of solution. A 1.0 per cent w/v solution is clear
(2.4.1) and not more intensely coloured than the reference
solution GYS3 (2.4.1).

pH (2.4.24). 3.0 to 5.0, determined in 1.0 per cent w/v solution
in water.

Specificoptical rotation (2.4.22). +60.0° to +73.0°, determined
in 1.0 per cent w/v solution.

Light absorption. Dissolve 0.1 g of the substance under
examination in 10 m1 of methanol, prepare the solution
immediately before use. The absorbance of the resulting
solution, at the maximum at about 430 nm (2.4.7) is not more
than 0.17.

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE - Use freshly prepared solutions.

Solvent mixture. Dissolve 6.41 g of disodium hydrogen
phosphate dihydrate and 0.73 g I-heptane sulphonic acid
sodium in 720 ml of water. Adjust the pH to 3.0 with
orthophosphoric acid and dilute to 1000 ml with acetonitrile.

Test solution. Dissolve 40 mg of the substance under
examination in 100.0 ml of the solvent mixture.

Reference solution (a). A 0.04 per cent w/v solution of
irinotecan hydrochloride trihydrate RS in the solvent mixture.

Reference solution (b). Dilute 1.0 ml of reference solution (a)
to 100.0 ml with the solvent mixture.

Reference solution (c). Dissolve 20 mg of irinotecan
hydrochloride trihydrate RS in 10 ml of 0.04 per cent w/v
solution of 7-ethyl-10-hydroxycamptothecin RS in
N,N,dimethylformamide and dilute to 50.0 ml with the solvent
mixture.

IRINOTECAN HYDROCHLORIDE TRIHYDRATE

- a stainless steel column 25 cm x 4.6mm packed with
octadecylsilane bonded to porous silica (5 /illl),
mobile phase: A. dissolve 8.90 g of disodium hydrogen
phosphate dihydrate and 1.01 g of1- heptane suIphonic
acid sodium in 900 ml of water. Adjust the pH to 3.0
with orthophosphoricacid and dilute to 1000 ml with
water and fllter,

B. acetonitrile,
flow rate. 1 ml per minute, .
a linear gradient programme using the conditions given
below,
spectrophotometer set at 254 nm,
injection volume. 10 fll.

Time Mobile phase A
(in min.) (per cent v/v)

o 78

5 78

28 67

40 67

45 78

46 78

The system is not valid unless the resolution between 7-ethyl
lO-hydroxycamptothecin and irinotecan hydrochloride
trihydrate is not less than 3.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 0.2 times the area of the peak
in the chromatogram obtained with reference solution (b) (0.2
per cent) and the sum of the areas of all the secondary peaks
.is not more than the area of the peak in the chromatogram
obtained with reference solution (b) (1.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method A (20 ppm).

Total Chloride. 5.0 per cent to 5.s per cent, Weigh accurately
about 500 mg of the substance under examination, dissolve in
10 m1 of methanol, add 20 ml of water and 20 m1 of glacial
acetic acid and titrate with 0.1 if silver nitrate solution, using
eosin yellow solution as indicator. Carry out a blank titration,

1 ml of 0.1 M silver nitrate is equivalent to 0.003545 g of
chloride.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). 8.0 per cent to 9.0 per cent, determined on 0.1 g.

Microbial contamination (2.2.9). The total aerobic microbial
count does not exceed 100 cfu per g. It meets the requirements
of the tests for the absence of Staphylococcus aureus,
Pseudomonas aeruginosa, Salmonella species, and
Escherichia coli.
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Mobile phase B
(per cent v/v)

22
22
33

33

22
22

IR1NOTECAN HYDROCHLORIDE TRllIYDRATE

Bacterial endotoxins (2.2.3). Not more than 0.275 Endotoxin
Dirit per mg of irinotecan hydrochloride trihydrate.

Assay. Detennine by liquid chromatography (2.4.14).

Solvent mixture. Dissolve 6.41 g of disodium hydrogen
phosphate dihydrate and 0.73 g i-heptane sulphonic acid
sodium in 720 ml of water. Adjust the pH to 3.0 with ortho
phosphoric acid, dilute to 1000 ml with acetonitrile, filter.

Test solution. Dissolve 40 mg of the substance under
examination in 100.0 ml of the solvent mixture.

Reference solution. A 0.04 per cent w/v solution of irinotecan
hydrochloride trihydrate RS in the solvent mixture.

Chromatographic system
a stainless steel column 25 cm x 4.6 rom, packed with
octadecylsilane bonded to porous silica (5 1J1D.),

- mobile phase: A. dissolve 8.90 g of disodium hydrogen
phosphate dihydrate and 1.01 g of i-heptane sulphonic
acid sodium in 900 ml of water. Adjust the pH to 3.0
with orthophosphoric acid and dilute to 1000 m1 with
water,

B. acetonitrile,
flow rate. 1ml per minute,
a linear gradient programme using the conditions given
below,

- spectrophotometer set at 254 nm,
- injection volume. 1O~.

Time Mobile phase A
(inmin.) (percent v/v)

o 78

5 78

28 01
40 01
45 78

46 78

Inject the n~ferellce soluti0Il. The test is Ilot valid IlIl1~sst:h~

tailing factor is not more than 1.5 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of C33H3sN406,HCI.

Storage. Store protected from light, at a temperature not
exceeding 25°.

Irinotecan Injection
Irinotecan Hydrochloride Injection

lrinotecan Injection is a sterile solution of lrinotecan
Hydrochloride Trihydrate in water.

IP 2010

Irinotecan Injection contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount ofirinotecan
hydrochloride trihydrate, C33H3sN406,HCI,3HzO.

Usual strength. 20 mg per ml.

Description. A light yellow coloured solution, free from visible
particles.

Identification

A. In· the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

B. It gives the reaction of chlorides (2.3.1).

Tests

Appearance of solution. Prepare a solution equivalent to1.0
per cent of the substance in water. The solution is clear or not
more intensely coloured than the reference solution GYS3
(2.4.1).

pH (2.4.24). 3.0to 3.8.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dilute a measured volume containing 40 mg of
Irinotecan Hydrochloride Trihydrate to 100 ml with mobile
phase.

Reference solution (a). A 0.04 per cent w/v solution of
irinotecan hydrochloride trihydrate RS in the mobile phase.

Reference solution (b). Dilute 1 ml ofreference solution (a) to
100 ml with mobile phase.

Reference solution (c). Dissolve 20 mg of irinotecan
hydrochloride trihydrate RS in 10 ml of 0.04 per cent w/v
solution of 7-ethyl-i O-hydroxycamptothecin RS in
N,N,dimethyl1ormamide and dilute to 50.0 ml with the solvent
mixture.

Cmomafographicsystem
a stainless steel column 25 cm x 4.6 II1J.P., packed with
octadecylsilane bonded to porous silica (5 1J1D.),

- mobile phase: a mixture of 72 volumes ofbuffersolution
prepared by dissolving 1.1 g of i-heptane sulphonic
acid sodium monohydrate and 7.1 g of disodium
hydrogen orthophosphate anhydrous in 1000 ml water,
adjusted to pH 3.0 with orthophosphoric acid and
28volumes of acetonitrile, filter.

- flow rate.1.5 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 10 ~.

Inject reference solution (c). The test is not valid unless the
resolution between 7-ethyl-10-hydroxycamptothecin and
irinotecan hydrochloride trihydrate is not less than 3.0.
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Inject the test solution and reference solution (b). In the
chromatogram obtained with,the test solution, the area of i:my
secondary peak is not more than 0.2 times the area of the peak
in the chromatogram obtained with the reference solution (b)
(0.2 per cent) and the sum of areas of all the secondary peaks
is not more than 1.2 times the area of the peak in the
chromatogram obtained with the reference solution (b)
(1.2 per cent).

Bacterial endotoxins (2.2.3). Not more than 0.556 Endotoxin
Unit per mg of irinotecan hydrochloride trihydrate.

Sterility (2.2. l1).Complies with the test for sterility.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Accurately measured volume of the injection
containing 40 mg of .. -;' 'wtecan hydrochloride trihydrate,
diluted to 100.0 mI with mobile phase.

Reference solution. A 0.04 per cent w/v solution of irinotecan
hydrochloride trihydrate RS in ,the mobile phase.

Use chromatographic system as described under Related
substances.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 1.4. The relative standard
deviation forreplicate injections is not more than 2.0 per cent.

fuject the test solution and the reference solution.

Calculate the content ofC33H3sN406.HCl, 3H20 in the injection.

Storage. Store protected from light, at a temperature not
exceeding 250

•

Iron and Ammonium Citrate
Ferric Ammonium Citrate

Iron andAmmonium Citrate is a complex ofammonium ferric
citrate.

Iron and Ammonium Citrate contains not less than 20.5 per
cent and not more than, 22.5 per cent of iron, Fe.

Category. Haematinic.

Dose. 1 to 3 g.

Description. Thin, transparent, dark red scales or granules or
a brownish red powder; odourless; deliquescent in moist air
and is affected by light.

Identification

A. Ignite 0.1 g gently and dissolve the residue in 5 mI of
hydrochloric acid; the solution gives the reactions of ferric
salts (2.3.1).

IRON AND AMMONIUM CITRATE

B. Warm 50 mg with 5 M sodium hydroxide; ammonia is
evolved and the solution gives the reactions ofcitrates (2.3.1).

Tests

Arsenic (2.3.10). Mix 2.5 g with 1.5 g of anhydrous sodium
carbonate, add 10 mI of bromine solution and mix thoroughly.
Evaporate to dryness on a water-bath, gently ignite and
dissolve the cooled residue in 20 ml of brominated
hydrochloric acid and 10 mI of water. Transfer to a small
flask, add sufficient stannous chloride AsT to remove the
yellow colour, connect to a condenser and distill 22 mI. To. the
distillate add 40 mI of water and 0.15 mI of stannous chloride
AsT. The resulting solution complies with the limit test for
arsenic (4 ppm).

Lead. Dissolve 2.0 g in 20 mI ofhydrochloric acid and 8 mI of
water, add 0.5 mI of nitric acid, heat just to boiling, cool,
transfer to a separating funnel and extract with three quantities;
each of 20 mI, of ether. If the acid solution is still more than
faintly yellow, extract with an additional 20 mI of ether. Reject
the ether extracts. Transfer the acid solution to a narrow
necked flask, rinse the separating funnel with 5 mI of water
and add the rinsings to the flask. Heat to remove the dissolved
ether, cool, make alkaline with ammonia solution, add 1 mI of
potassium cyanide solution, dilute to 50 mI with water and
add 0.1 mI of sodium sulphide solution. Any colour produced
is not more intense than that produced by mixing 10 mI of
hydrochloric acid, 0.5 mI of nitric acid and 6 mI of lead
standardsolution (10 ppm Pb), making alkaline with ammonia
solution and adding 1 mI of potassium cyanide solution and
0.1 mI of sodium sulphide solution (30 ppm).

Zinc. Dissolve 2.0 g in a mixture of 20 mI ofhydrochloric acid
and 8 mI of water, add 0.5 mI ofnitric acid, heatjust to boiling,
cool and extract with three quantities, each of 20 mI, ofether.
If the acid solution is still more than faintly yellow, repeat the
extraction with an additional 20 mI of ether. Reject the ether
extracts. Warm the acid solution on a water-bath to remove
dissolved ether, cool and add sufficient water- to produce
100 mI. To 10 mI add 1 g of citric acid and 0.1 g of resorcinol,
neutralise with dilute ammonia solution, using thymol blue
solution as indicator, and shake for 1 minute with two
successive quantities, each of 20 mI, of dithizone solution. To
the combined extracts add 10 mI of 0.1 M hydrochloric acid,
shake for 1 minute, separate the acid layer and wash it with
2 mI of chloroform. To the acid layer add 3 mI of 1 M hydro
chloric acid and 20 mI of ammonium chloride solution and
adjust the volume to 50 mI with water. Add 1 mI ofpotassium
ferrocyanide solution and allow to stand for 15 minutes. Any
turbidity produced is not more than that produced by the
addition of 1mI ofpotassiumferrocyanide solution to a freshly
prepared mixture of 1.0 ml of zinc standard solution
(10 ppmZn), 4 mI of1M hydrochloric acid, 20 mI ofammonium
chloride solution and sufficient water to produce 50 mI (50 ppm).
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Free ferric compounds. A 1.0 per cent w/v solution gives no
blue precipitate with potassium ferrocyanide solution unless
acidified with hydrochloric acid.

Chlorides (2.3.12). Dissolve 0.1 gin 5 rnl of water and boil
with 2 rnl of nitric acid; the solution complies with the limit
test for chlorides (0.25 per cent).

Sulphates (2.3.17). 10 rnl ofa 0.5 per cent w/v solution complies
with the limit test for sulphates (0.3 per cent).

Assay. Weigh accurately about 0.5 g, dissolve in a mixture of
15 rnl of water and 1 rnl of sulphuric acid and warm until the
dark brown colour becomes yellow. After cooling the solution
to 15°adddropwise 0.02 M potassium permanganate till a
pink colour persisting for 5 seconds is obtained. Add 15 rnl of
hydrochloric acid and 2 g ofpotassium iodide, allow to stand
for 3 minutes, add about 60 rnl of water and titrate with
0.1 M sodium thiosulphate using starch solution as indicator.

1 rnl of0.1 M sodium thiosulphate is equivalent to 0.005585 g
·ofFe.

Storage. Store protected from light and moisture.

Iron Dextran Injection
Iron Dextran Injection is a sterile colloidal solution containing
a complex of ferric· hydroxide with dextransofaverage
molecular weight between 5000 and 7500.

Iron Dextran Injection contains not less than 4.75 per cent and
not more than 5.25 per cent w/v of iron and not less than
17.0 per cent and not more than 23.0 per cent w/v of dextrans.

Category. Haematinic.

Dose. To be determined by the physician as per needs of the
patient and in accordance with the manufacturer's dosage
schedules.

Descriptiou; A dark brown solution;

Identification

A. To 0.2 rnl, previously diluted to 5 rnl with water, add
5 M ammonia; no precipitate is produced.

B. Mix 1 rnl with 100 rnl ofwater. To 5 rnl of this solution add
0.1 rnl of hydrochloric acid, boil for 30 seconds, cool rapidly,
ada2iril.of.strongammonla solittzonand5:irilofhydrogen
sulphide solution, boil to remove hydrogen sulphide, cool
and filter. Boil 5 rnl of the filtrate with 5 rnl ofpotassium cupri
tartrate solution; the solution remains greenish in colour and
no precipitate is produced. Boil a further 5 rnl of the filtrate
with 0.5 rnl ofhydrochloric acid for 5 minutes, cool, add 2.5 rnl
of5 M sodium hydroxide and 5 rnl ofpotassium cupri-tartrate
solutio.nandboil.again; aredclishprecipitateis .produced.

IP 2010

C. To 1 rnl add 20 rnl of water and 5 rnl of hydrochloric acid
and boil for 5 minutes. Cool, add an excess·of strong ammonia
solution and filter. Wash the precipitate with water, dissolve
in the minimum volume of 2 M hydrochloric acid and add
sufficient water to produce 20 rnl. The resulting solution gives
reaction B offerric salts (2.3.1).

Tests

pH (2.4.24). 5.2 to 6.5.

Arsenic (2.3.10). To 10.0 rnl in a round-bottomed, long-necked
flask add 20 rnl ofwater and 20 rnl ofnitric acid and heat until
the vigorous evolution of brown fumes ceases. Cool, add
20 rnl of sulphuric acid and heat again until fumes are evolved,
adding nitric acid dropwise from time to time until oxidation
is complete. Cool, add 60 rnl ofwater, bring to boil and continue
boiling until the volume of liquid is reduced to about 40rnl.
Cool and dilute to 100 rnl with water. Reserve a portion of the
solution (solution A) for the test for Heavy metals. Boil gently
40 rnl of this solution until the volume is reduced to about
15 rnl, cool and add 15 rnl of stannous chloride solution AsT.
Connect to a condenser and distil 15 rnl into 25 rnl ofwater. To
the distillate add 0.2 rnl ofbromine solution, remove the excess
of bromine with a few drops of stannous chloride solution
AsT and add 20 rnl of water. The resulting solution complies
with the limit test for arsenic. Use 0.8 rnl of arsenic standard
solution (10 ppm As) to prepare the standard (2 ppm).

Heavy metals (2.3.13). To 16.0 rnl of solutionAreserved in the
test for Arsenic add 50 rnl of hydrochloric acid and extract
with four quantities, each of 20 rnl, of isobutyl acetate,
discarding the extracts. Evaporate the acid solution to dryness
and dissolve the residue in 20 rnl of water. The resulting
solution complies with the limit test for heavy metals, Method
D (25 ppm). Use lead standard solution (2 ppm Pb) to prepare
the standard.

Copper. To 5.0 rnl add 5 rnl of nitric acid and heat until the
vigorous evolution ofbrowu fumes ceases. Cool, add 2 rnl of
sulphuric acid and heatagain untilfumes.are evolve.d, adding
nitric acid dropwise at intervals until oxidation is complete.
Cool, add 25 rnl of hydrochloric acid, warm to dissolve, cool
and extract with four quantities, each of 25 rnl, of isobutyl
acetate, discarding the extracts. Evaporate the acid solution
to dryness, adding nitric acid dropwise if charring occurs.
Dissolve the residue in 10 rnl of 1 M hydrochloric acid,
reserving a portion (solution B) for the test for Zinc. To 1 rnl
iidd25mr6f waferanaT gOr-Citric acid, mlik:eaIkl'ililie to
litmus paper with 5 M ammonia, dilute to 50 rnl with water,
add 1 rnl of sodium diethyldithiocarbarriilte solution and allow
to stand for 5 minutes. Any colour produced is not more
intense than that produced by treating in the same manner a
mixture of 3 rnl of copper standard solution (10 ppm Cu) and
1 rnl of 1 M hydrochloric acid beginning at the words "add
25 rnl ofwater....." (60 ppm).
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Zinc. To 5.0 ml of solution B reserved in the test for Copper
add 15 ml of1 M sodium hydroxide, boil, filter, wash the residue
with water and dilute the combined filtrate and washings to
25 ml with water. To 5 ml add 5 ml of 1 M hydrochloric acid
and 2 g ofammonium chloride, dilute to 50 ml with water, add
I ml offreshly prepared dilute potassiumjerrocyanide solution
and allow to stand for 20 minutes. Any opalescence produced
is not more than that produced when 1ml of freshly prepared
dilute potassium jerrocyanide solution is added to a solution
prepared from 3 ml of zinc standard solution (25 ppm Zn),
3 ml of 1 M sodium hydroxide, 6 ml of 1 M hydrochloric acid
and 2 g of ammonium chloride diluted to 50 ml with water and
allowed to stand for 20 minutes (150 ppm).

Chlorides. To 5.0 ml add 75 ml of water and 0.05 ml of nitric
acid and titrate immediately with 0.1 M silver nitrate,
determining the end-point potentiometrically (2.4.25). 6.8 to
9.6 ml of 0.1 M silver nitrate is required.

Iron absorption. Prepare a site over the semitendinosus muscle
of one leg of each of two rabbits, each weighing between 1.5
and 2.5 kg, by clipping the fur and disinfecting the exposed
skin. Inject each site with a dose of 0.4 ml per kg of body
weight in the following manner. Place the needle in the distal
end of the semitendinosus muscle at an angle such as to
ensure that the full length of the needle is used, then pass it
through the sartorius and vastus medialis muscles. House the
rabbits separately. Sacrifice the rabbits after 7 days and remove
the legs into which the injections were made. Carefully dissect
the muscles and examine the site of injection. The muscle is
only lightly stained and no heavy black deposit ofunabsorbed
iron compounds or leakage along fascial planes is observed.

Skin the leg, dissect the flesh from the bone and cut into small
pieces. Transfer the pieces to a 1000-ml beaker, add 75 ml of
2 M sodium hydroxide and sufficient water to submerge them,
cover the beaker with a watch glass and boil until most of the
solid matter has disintegrated. Cool cautiously, add 50 ml of
sulphuric acid, heat the mixture almost to boiling and add
carefully 10 ml ofjuming nitric acid about 1 ml at a time, until
no charring occurs when the excess of nitric acid has been
boiled off. Cool, add 175 ml of water, boil until solution is
complete, cool and dilute to 250.0 ml with water. To 5.0 ml of
the solution add 3 ml of sulphuric acid, heat to fuming and
complete the oxidation by adding small quantities of nitric
acid until the solution is colourless. Cool, add 20 ml of water,
boil for 3 minutes and add 10 ml ofammonium citrate solution,
10 ml of ammonium thioglycollate solution followed by dilute
ammonia solution dropwise until the iron colour is fully
developed. Add 1 ml excess of dilute ammonia solution and
sufficient water to produce 100.0 ml. Measure the absorbance
of the resulting solution at about 530 nm (2.4.7). For the
reference solution, add 10 ml of ammonium citrate solution,
10 ml of ammonium thioglycollate solution and the same
quantities of dilute ammonia solution as used above to 20 ml

IRON DEXTRAN INJECTION

of water, and dilute to 100.0 ml. Measure the absorbance of
this solution at about 530 nm (2.4.7). From the difference
between the absorbances, calculate the amount of Fe present
in the legs from a reference curve prepared by treating suitable
aliquots of a solution ofjerrie ammonium sulphate containing
0.01 per cent w/v of Fe by the above procedure beginning at
the words "add 10 ml of ammonium citrate solution, ..... ".

Repeat the determination of Fe on the corresponding legs
into which injection was not made beginning at the words
"Carefully dissect the muscles....". From the difference between
the .two amounts of Fe, calculate the proportion of injected
iron, as Fe, remaining in the leg tissues. Not more than 20 per
cent of the injected iron remains.

Abnormal toxicity. Inject 0.10 ml into a tail vein of each of
10 mice; not more than 3 mice die within 5 days ofinjection. If
more than 3 mice die within 5 days, repeat the test on another
group of 20 mice. Not more than 10 of the 30 mice used in the
combined tests die within 5 days of injection.

Bacterial endotoxins (2.2.3). Not more than 0.50 Endotoxin
Unit per mg of iron.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Fortron - Weigh accurately about 2.0 g, add 10 ml of
water and 5 ml of sulphuric acid and stir for several minutes.
Allow to stand for 5 minutes, cool and dilute to 50 ml with
water. Prepare a suitable zinc amalgam by covering 300 g of
zinc shots with a 2 per cent w/v solution of mercuricchloride
and stir for 10 minutes. Decant the solution, wash the residue
three times with water and transfer it to a column (30 cm x 18
mm) fitted with a sintered-glass disc (porosity No. O).Activate
the zinc amalgam by passing through the column 200 ml of
sulphuric acid (5 per cent v/v). Pass the prepared solution
slowly through the column and wash successively with 50 ml
of water, four quantities, each of 25 ml, of sulphuric acid
(5 per cent v/v) and 50 ml of water. Titrate the combined
eluates with 0.1 M eerie ammonium sulphate rising jerroin
solution as indicator.

1 ml of 0.1 M eerie ammonium sulphate is equivalent to
0.005585 g ofFe.

Determine the weight per ml of the injection (2.4.29), and
calculate the percentage w/v of Fe.

For dextrans - Weigh accurately about 1.0 g, dilute to
500.0 ml with water, dilute 10.0 ml of this solution to 100.0 ml
with water, transfer 3.0 ml of the resulting solution to a test
tube and cool to 0°. Add, to form a lower layer, 6.0 rrilof a
solution prepared and maintained at 0° containing 0.2 per cent
wIv of anthrone in a mixture of 19 volumes of sulphuric acid
and 1 volume of water, mix and immediately heat on a water
bath for 5 minutes. Cool and measure the absorbance of the
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Identification

Tests

Determine by infrared absorption spectrophotometry (2.4.6),
the solution shows absorption maxima at wavelength of
3.4!ffil, 6.8!ffil, 7.2!ffil, 8.5!ffil and 10.9!ffil.

Inject 2 fll of the reference solution and the test solution.

Calculate the percentage purity by dividing 100 times the
Isobutane response by the sum of all of the responses in the
chromatogram.

Storage. Store protected from moisture and prevent exposure
to.excessive heat..

the sample cylinder valve, flush the cooling coil with about
50 ml of the propellant, and discard this portion ofliquefied
propellant. Continue delivering liquefied propellant from the
cooling coil, and collect it in a previously chilled 1000-ml
sedimentation cone until the cone is filled to the 1000-ml mark.
Allow the propellant to evaporate, using a warm water bath
maintained at about 40° to reduce evaporating time. When all
of the liquid has evaporated, rinse the sedimentation cone
with two 50-ml portions ofpentane, and combine the rinsings
in a tared 150-ml evaporating dish. Transfer 100 ml of the
pentane solvent to a second tared 150-rnl evaporating dish,
place both evaporating dishes on a water bath, evaporate to
dryness, and heat thedishes in an oven at 1000for 60 minutes.
Cool the dishes in a desiccator, and weigh. Repeat the heating
for IS-minute periods until successive weighings are within
0.1 mg, and calculate the weight of the residue obtained from
the propellant as the difference between the weights of the
residues in the two evaporating dishes.

Acidityofresidue. Ad<i 10 ml ofwater to the residue obtained
in the test for High boiling residues, mix by swirling for about
30 seconds, add 2 drops of methyl orange solution, insert the
stopper in the tube, and shake vigorously; no pink or red
color appears in the aqueous layer.

Assay. Determine by gas chromatography (2.4.13).

Test solution. Connect one Isobutane cylinder to the
chromatograph through a suitable sampling valve and a flow
control valve downstream from the sampling valve. Flush the
liquid sample through the sampling valve, taking care to avoid
entrapment of gas or air in the sampling valve.

Chromatographic system

- an aluminum column 6 mx 3 mm, packed with 10percent
of liquid phase G30 (Tetraethylene glycol dimethyle
ether) on non-add-washed support SIC ( A support
prepared from crushed firebrick and calcined or burned
with a clay binder above 900° with subsequent add
w.ash. It may be silanized),

- temperature:

column.33°,

a thermal-conductivity detector,

- ... flow rate.·50 rnl per minute using riitr6gehascamergas:

Inject the test solution. The test is not valid unless the relative
standard deviation for replicate injections is not more than
LO;

Mol. Wt. 58.1

Water (2.3.43). Notmore than 0.001 per cent with the following
modifications (a) provide the closed-system titrating vessel
with an opening through which passes a coarse-porosity gas
dispersion tube connected to a sample cylinder; (b) dilute the
reagent with anhydrous methanol to give a water equivalence
factor ofbetween 0.2 and 1.0mg per ml, age this diluted solution
for not less than 16 hours before sanitation; .(c) obtain a 100 g
sample as directed under inhalation preparation, and introduce
the sample into the titration vessel through the gas dispersion
tube ata rate ofabout IOd rrtl of. gas per Imnute.

High-boiling residues. Not more than 5 flg per ml.

Prepare a cooling coil from copper tubing (about 6 mm outside
diameter x about 6.1 m long) to fit into a vacuum-jacketed·
flask. Immerse the cooling coil in a mixture of dry ice and
acetone in a vacuum-jacketed flask, and connect one end of
the tubing to the.propellant sample cylinder. Carefully open

Isobutane is 2-methylpropane.

Isobutane contains not less than 95.0 per cent of CJ-IIO'

Category. Pharmaceutical aid.

CAUTION-Isobutane is highly flammable and explosive.

Isobutane

I g of dextrose is equivalent to 0.94 g of dextrans.

Determine the weight per ml of the injection (2.4.29), and
calculate the percentage w/v of dextrans.

Labelling. The label states the strength in terms of the
equivalent amount of iron, Fe, in a suitable dose-volume.

resulting solution at about 625 run (2.4.7). Repeat the operation
using 3.0 ml of water in place of the dilution of the injection.
From the difference between the absorbances, calculate
the content of dextrose present using a calibration curve
prepared by treating suitable amounts of dextrose in the same
manner.

CJ-IIO
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Isopropyl Myristate

Mol. Wt. 270.5

Isopropyl Myristate is isopropyl tetradecanoate.

Isopropyl Myristate contains not less than 90.0 per cent of
C17H340 2•

Category. Pharmaceutical aid.

Description. A clear, colourless, oily liquid.

Identification

Test A may be omitted if tests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

A. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

B. Superpose 2 rnl of a 0.1 per cent w/v solution in ethanol (95
per cent) on a freshly pr~pared solution of 20 mg of
dimethylaminobenzaldehyde in 2.0 rnl of sulphuric acid. After
2 minutes, a yellowish-red colour appears at the junction of
the 2 liquids and gradually becomes red.

C. Complies with the test for saponification value (2.3.37).

Tests

Appearance of solution. A 10.0 per cent w/v solution in
methanol is clear (2.4.1), and not.more intensely coloured
than reference solution YS7 (2.4.1).

Refractive index (2.4.27). 1.434to 1.437.

Relative density (2.4.29). About 0.853.

Acid value (2.3.23). Not more than 1.0.

Saponification value (2.3.37). 202 to 212.

Iodine value (2.3.28). Notmore than 1.0.

Total ash (2.3.19). Not more than 0.1 percent.

Water (2.3043). Not more th.an 0.1 per cent,determined on
5.0g.

Assay. Determine by gas chromatography (2.4.13).

Internal standard solution. Dissolve about 50 mg of tricosane
in 250.0 rnl of heptane.

Test solution. Dissolve about 20 mg of the substance under
examination in 100.0 rnl of the internal standard solution.

Reference solution. A 0.02 per cent w/v solution of isopropyl
tetradecanoate RS in internal standard solution.

ISONIAZID

Chromatographic system
- a fused silica column 50 m x 0.2 rom, packed with

poly(cyanopropyl) siloxane (film thickness 0.21Jill),
- temperature:

column. 185°,
inlet port and detector at 250°,

- flame ionization detector,
- flow rate. 1rnl per minute using nitrogen as a carrier gas.

Inject 2 !Jl of the reference solution and the test solution.

Calculate the content of C17H3402'

Storage. Store protected from light.

Isoniazid

Isonicotinylhydrazid; INH

Mol. Wt. 137.1

Isoniazid is isonicotinic acid hydrazide.

Isoniazid contains not less than 98.0 per cent and not more
than 101.0 per cent ofC6H7N30, calculated on the dried basis.

Category. Antituberculosis.

Dose. 300 mg daily or upto 1 g twice weekly.

Description. Colourless crystals or a white, crystalline powder;
odourless.

Identification

Test A may be omitted if tests Band C are carried out. Test B
may be omitted if tests A and Care carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with isoniazid RS
or with the reference spectrum of isoniazid.

B. Dissolve 0.1 gin 2 rnl ofwater, add a warm solution of0.1 g
of vanillin in 10 rnl of water, allow to stand and scratch the
inside of the container with a glass rod; a yellow precipitate is
produced. The precipitate after recrystallisation from 5 rnl of
ethanol (70 per cent) and drying at 1050 melts at 2260 to 231 0

(2.4.21).

C. Melts at 1700 to 1740 (2.4.21).

Tests

Appearance ofsolution. A 5.0 per cent w/v solution in carbon
dioxide-free water is clear (2.4.1), and not more intensely
coloured than reference solution BYS7 (2.4.1).
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pH (2.4.24). 6.0 to 8.0, determined in a 5.0percent w/v solution.

Hydrazine. Determine by thin-layer chromatography (2.4.17),
coating the plate with silica gel GF254.

Mobile phase. A mixture of 50 volumes of ethyl acetate,
20 volumes ofacetone, 20 volumes ofmethanol and 10 volumes
ofwater.

Test solution. Dissolve 1g of the substance under examination
in sufficient of a mixture of equal volumes of acetone and
water to produce 10 ml.

Reference solution. Dissolve 50 mg of hydrazine sulphate in
50 ml of water and dilute to 100 ml with acetone; to 10 ml of
this solution add 0.2 ml of the test solution and dilute to 100 ml
with a mixture of equal volumes of acetone and water.

After development, dry the plate in air and examine in
ultraviolet light at 254 nm. Any secondary spot in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with the
reference solution. Spray with dimethylaminobenzaldehyde
reagent and examine in daylight. The additional spot (due to
hydrazine) in the chromatogram obtained with the reference
solution is more intense than any corresponding spot in the
chromatogram obtained with the test solution.

Related substances. Determine by liquid chromatography
(~,tfJ1)! ..
Test solution. Dissolve 50 mg of the substance under
examination in 100 ml ofwater.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecy1silane bonded to porous silica (5 /lID),
mobile phase: a mixture of 96 volumes of a solution
prepared by dissolving 1.4 g disodium hydrogen
phosphate and 1 ml of triethylamine to 1000 ml with
water, adjusting the pH to 6.0 with orthophosphoric

.. aGidand4volumes ·of acetonitrile, _..
flow rate. 1ml per minute,
spectrophotometer set at 265 nm,
injection volume. 20 fll.

mject The test solution. Any individual· impllrityisnot-more
than 0.2 per cent and the sum of all impurities found is not
more than 1.0 per cent.

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss ondrying (2.4.19). Notmore than 0.5 percent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Determine byJiql!id c:1lI'()IIla,t()grapl1yG&.J1).

IF 2010

Test solution. Dissolve about 25.0 mg ofthe substance under
examination in 50.0 ml ofwater. Dilute 5.0 ml ofthis solution to
25.0ml with water.

Reference solution. Dissolve 25.0 mg of the isoniazid RS in
50.0 ml ofwater. Dilute 5.0 ml of this solution to 25.0 ml with
water.

Use the chromatographic system described under the test for
Related substances.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of C6H7N30.

Storage. Store protected from light.

Isoniazid Tablets
Isonicotinylhydrazid Tablets; INH Tablets

Isoniazid Tablets contain not less than 95.0 per cent and not
more than 105.0 per cent of the stated amount of isoniazid,
CJI7N30 .

Usual strengths. 50 mg; 100 mg; 300 mg.

Identification

A. Shake a quantity of the powdered tablets containing 0.1 g
ofIsoniazid with 10 ml ofethanol (95per cent) for 15 minutes,
centrifuge and decant the supernatant liquid. Extract the residue
with two further quantities, each of 10 ml, ofethanol (95 per
cent) and evaporate the combined extracts to dryness. The
residue complies with the following test.

Determine by infrared absorption spectrophotollletry (2.4.6).
Compare the spectrum with that obtained with isoniazid RS
or with the reference spectrum of isoniazid.

B. Shake a quantityofthepowdered.tabletscontainingLmg
ofIsoniazid with 50 ml of ethanol (95 per cent) and f1lter. To
5 ml of the f1ltrate add 0.1 g of borax and 5 ml of a 5 per cent
w/v solution of l-chloro-2,4-dinitrobenzene in ethanol
(95 per cenij,-evaporate to -dryneSS-oil-a water~bafuand
continue heating for a further 10 minutes. To the residue add
10 ml ofmethanol and mix; a reddish purple colouris produced.

Tests

Related substances. Determine by liquid chromatography
(4-4.14).
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Test solution. Weigh and powder 20 tablets. Weigh a quantity
of the powdered tablets containing 50 mg ofIsoniazid, dissolve
in 100 ml of the mobile phase.

Use the chromatographic system described under Assay.

Inject the test solution. Any individual impurity is not more
than 1.0 per cent and the sum of all impurities found is not
more than 2.0 per cent.

Dissolution (2.5.2).

Apparatus. No.1,
Medium. 900 ml of water,

Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter promptly
through a membrane filter disc having an average pore diameter
not greater than 1.0 1lID, rejecting the fIrst 1 ml of the filtrate.
Dilute suitably with water and measure the absorbance of the
resulting solution at the maximum at about 263 nm (2.4.7).
Calculate the content of C6H7N30 taking 307 as the specifIc .
absorbance at 263 nm.

D. Not less than 80 per cent of the stated amount ofC6H7N30.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 25.0 mg ofIsoniazid
and dissolve in 50.0 ml of the mobile phase. Dilute 5.0 ml of
this solution to 25.0 ml with the mobile phase.

Reference solution. A 0.01 per cent w/v solution of the
isoniazid RS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mID, packed with

octadecylsilane bonded to porous silica (5 JllI1) (such as
Intersil ODS-3), .

- mobile phase: mix 96 volumes ofa solution prepared by
dissolving 1.4 g disodium hydrogen orthophosphate
anhydrous and 1.0 ml of triethylamine to 1000 ffil with
water and adjusting the pH to 6.0 with orthophosphoric
acid, and 4 volumes of acetonitrile and filter,

- flow rate. 1ml per minute,
- spectrophotometer set at 265 nm,
- injection volume. 20 ,n.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0 and the column efficiency is
not less than 2000 theoretical plates. The relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of C6H7N30 in the tablets.

Storage. Store protected from light.

ISOPRENALINE HYDROCHLORIDE

Isoprenaline Hydrochloride
Isoproterenol Hydrochloride

,Hel

CllH17N03,HCI Mol. Wt. 247.7

Isoprenaline Hydrochloride is (RS)-1-(3,4-dihydroxy
phenyl)-2-isopropylaminoethano1 hydrochloride.

Isoprenaline Hydrochloride contains not less than 98.0 per
cent and not more thaI! 101.5 per cent of Cl1H17N03,HCI,
calculated on the dried basis.

Category. Sympathomimetic.

Dose. By intravenous infusion, 0.5 to 2 /-Ig per minute, usually
administered after dilution with Dextrose Injection.

Description. A white or almost white, crystalline powder;
almost odourless. Gradually darkens on exposure to air and
light; even in the absence of light, it is gradually degraded on
exposure to a humid atmosphere, the decomposition being
faster at higher temperatures. Aqueous solutions become pink
to brownish on standing exposed to air and almost immediately
after being made alkaline.

Identification

TestA may be omitted iftests B, Cand D are carried out. Tests
Band C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with isoprenaline
hydrochloride RS or with the reference spectrum of
isoprenaline hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.005 per cent w/v solution shows an absorption maximum
only at about 280 mn; absorbance at about 280 nm, about 0.5.

C. To 2 ml of a freshly prepared I per cent w/v solution add
0.1 ml offerric chloride test solution; an emerald-green colour
is produced which, on the gradual addition of sodium
bicarbonate solution, changes fIrst to blue and then to red.

D. Gives the reactions ofchlorides (2.3.1).

Tests

Isoprenalone. Absorbance of a 0.2 per cent w/v solution in
0.005 M sulphuric acid at about 310 nm, not more than
0.15 (2.4.7). .
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Sulphates (2.3.17). Dissolve 0.5 gin 100m1 ofwater; 15 ml of
the resulting solution complies with the limit test for sulphates
(0.2 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than 1.0percent, determined
on 1.0 g by drying over phosphorus pentoxide at a pressure
not exceeding 0.7 kPa for 4 hours.

Assay. Weigh accurately about 0.5 g, dissolve in 50 ml of
anhydrous glacial acetic acid with the aid of the minimum of
heat and titrate with 0.1 M perchloric acid, using crystal
violet solution as indicator. Carry out a blank titration.

1 rnl of 0.1 M perchloric acid is equivalent to 0.02477 g of
CIlH17N03,HCl.

Storage. Store protected from light.

Isoprenaline Injection
Isoprenaline Hydrochloride Injection; Isoproterenol Injection;
Isoproterenol Hydrochloride Injection

Isoprenaline Injection is a sterile solution of Isoprenaline
Hydrochloride in Water for Injections. It may contain suitable
stabilising agents.

Isoprenaline Hydrochloride Injection contains not Jess than
90.0 per cent and not more than 110.0 per cent of the stated
amount of isoprenaline hydrochloride, C11H 17N03,HCl.

Usual strength. 200 Ilg per ml.

Description. A colourless or very pale yellow solution.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 50 volumes of ethyl acetate,
3() volUllles of2-propanol, 16 volumesofwatiifand4 volumes
of strong ammonia solution.

Test solution. Use the injection, diluted if necessary with
sufficient methanol (80 per cent) to produce a solution
containing 0.02 per cent w/v of isoprenaline hydrochloride.

Reference solution. A solution containing 0.02 per cent w/v of
isoprenaline hydrochloride RS in methanol (80 per cent).

Apply to the plate 10 III of each solution. After development,
dry the plate in air until the Odour of the solvent is no longer
detectable, place it for a few minutes in an atmosphere saturated
with diethylamine and spray with diazotised nitroaniline
solution. The chromatogram obtained with the test solution
exhibits an elongated zone corresponding to that obtained
with the reference solution.

IP 2010

B. To 2 ml add 0.1 rnl offerric chloride test solution; an emerald
green colour develops which, on gradual addition of sodium
bicarbonate solution, changes to blue and then to red.

Tests

pH (2.4.24). 2.5 to 3.0.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. To an accurately measured volume containing about
5 mg of Isoprenaline Hydrochloride add sufficient water to
produce 50.0 rnl. To 20.0 rnl add 0.5 rnl ofjerrous sulphat'e
citrate solution and 2 rnl of glycine buffer solution, mix and
allow to stand for 20 minutes. Add sufficient water to produce
25.0 ml, mix and measure the absorbance of the resulting
solution at the maximum at about 540 um (2.4.7). Calculate the
content of CllH17N03,HCl from the absorbance obtained by
repeating the determination using 2.0 rnl of a 0.1 per cent w/v
solution of isoprenaline hydrochloride RS in place of the
substance under examination.

Storage. Store protected from light at a temperature not
exceeding 30°.

Isoprenaline.Sulphate
Isoproterenol Sulphate

(CttH6NOj)z,H2S04;2H20 .Mol. Wt. 556;6

Isoprenaline Sulphate is (RS)-1-(3,4-dihydroxyphenyl)
2-isopropylaminoethanol sulphate dihydrate.

Isoprenaline Sulphate contains not less than 98.0 per cent
and not more than 102.0 per cent of (CllH17N03hH2S04,
calculated on the anhydrous basis.

Category. Sympathomimetic.

Dose. 5 to 20 mg daily.

Description. A white or almost white, crystalline powder.

Identification

TestA may be omitted iftests B, C and D are carried out. Tests
II and C may be omitted if te.sts A and J) are carried out.
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A. Dissolve 0.5 gin 1.5 ml of water, add 3.5 ml of 2-propanol
scratch the walls of the container with a glass rod to induce
crystallisation, collect the crystals and dry over phosphorus
pentoxide at 60° at a pressure of 1.5 to 2.5 kPa. The crystals
comply with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with isoprenaline
sulphate RS treated in the same manner.

B. To 1 ml of a 1 per cent w/v solution add 0.1 ml offerric
chloride test solution; an emerald-green colour is produced
which, on gradual addition of sodium bicarbonate solution,
changes ftrst to blue and then to red.

C. To 5 ml of a freshly prepared 1 per cent w/v solution add
0.15 ml of silver nitrate solution; a greyish precipitate is
produced on standing for 10 minutes and the solution becomes
pink.

D. A 10 per cent w/v solution gives the reaction of sulphates
(2.3.1).

Tests

Appearance ofsolutiou. A freshly prepared 10.0 per cent w/v
solution in carbon dioxide-free water is clear (2A1), and not
more intensely coloured than reference solution YS6 (2.4.1).

pH (2.4.24). 4.0 to 5.5, determined in a freshly prepared 1.0 per
cent w/v solution in carbon dioxide-free water.

. Isoprenalone. Absorbance of a 0.2 percent w/v solution in
0.005 M sulphuric acid at about 310 nm, not more than
0.2 (2.4.7).

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals, Method A (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43).5.0 to 7.5 per cent determined on 0.2 g.

Assay. Weigh accurately about 0.8 g, dissolve in 40 ml of
anhydrous glacial acetic acid, warming gently if necessary
and titrate with 0.1 M perchloric acid, using crystal violet
solution as indicator. Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.05206 g of
(CIIH17N03hH2S04.

Storage. Store protected from light.

Isoprenaline Tablets
Isoprenaline Sulphate Tablets; Isoproterenol Tablets;
Isoproterenol Sulphate Tablets

Isoprenaline Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
isoprenaline sulphate, (CIIH17N03bH2S04,2H20.

ISOPRENALINE TABLETS

Usual streugth. 10 mg.

Identification

A. Extract a quantity of the powdered tablets containing about
50 mg of Isoprenaline Sulphate with 5 ml of water and ftlter.
Reserve the ftltrate for test C. To 1 ml of the filtrate add 0.1 ml
of ferric chloride test solution; an emerald-green colour is
produced which, on gradual addition of sodium bicarbonate
solution, changes ftrst to blue and then to red.

B. Extract a quantity of the powdered tablets containing about
50 mg ofIsoprenaline Sulphate with 5 ml of water and ftlter. To
the ftltrate add 0.15 ml of silver nitrate solution; a greyish
precipitate is produced on standing for 10 minutes and the
solution becomes pink.

C. To 2 ml of the ftltrate reserved from test A add 0.5 ml of
dilute hydrochloric acid and 0.5 ml of barium chloride
solution; a white precipitate is formed.

Tests

Uniformity of content. Comply with the test stated under
Tablets.

Crush one tablet and shake with 50 ml of water for 15 minutes.
Add sufficient water to produce 100.0 ml, mix and ftlter. To
20.0 ml of the ftltrate add 0.5 ml offerrous sulphate-citrate
solution and 2 ml ofglycine buffer solution and allow to stand
for 20 minutes. Dilute to 25.0 ml with water and mix. Measure
the absorbance of the resulting solution at the maximum at
about 540 nm (2.4.7). Calculate the content of
(CIIH17N03)2,H2S04,2H20 in the tablet from the absorbance
obtained by repeating the determination using 2.0 ml of a
0.1 per cent w/v solution of isoprenaline sulphate RS in place
of the substance under examination.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.1 g of Isoprenaline
Sulphate and shake with 50 ml of water for 15 minutes. Add
sufficient water to produce 100.0 ml, mix and filter. Dilute
20.0 ml of the ftltrate to 200.0 ml with water. To 20.0 ml of the
resulting solution add 0.5 ml of ferrous sulphate-citrate
solution and 2 ml of glycine buffer solution and allow to stand
for 20 minutes. Dilute to 25.0 ml with water and mix. Measure
the absorbance of the resulting solution at the maximum at
about 540 nm (2.4.7). Calculate the content of
(CllH17N03h,H2S04,2H20 from the absorbance obtained by
repeating the determination using 2.0 ml of a 0.1 per cent w/v
solution of isoprenaline sulphate RS in place of the substance
under examination.

Storage. Store protected from light.
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Mol. Wt. 236.1

Diluted Sorbide Dinitrate; Diluted Sorbide Nitrate

Diluted Isosorbide Dinitrate

Chromatographic system
- a glass column 1.8 m x 2 mm, packed with acid-washed

diatomaceous support. (80 to 100 mesh) coated with
15 per cent w/w of polyethylene glycol 400,
temperature:
column.50°,
inlet port.150°,
flow rate. 30 mI per minute of the carrier gas,
flame ionisation detector at 200°.

Inject separately 2~ ofeach of the test solution and reference
solution (a). The chromatogram obtained with the test solution
shows no peak with retention time similar to the peak due to
2-butanol (retention time relative to isopropyl alcohol, about
1.5) obtained with reference solution (a). Inject 2 fll ofreference
solution (b) and adjust the sensitivity of the system so that
the heights of the peaks due to 2-butanol and I-propanol in
the chromatogram obtained with reference solution (b) are
not less than 50 per cent of the full scale of the recorder. The
test is not valid unless the resolution between the peaks due
to 2-butanol and I-propanol in the chromatogram obtained
with reference solution (b) is at least 1.2.

Inject alternately 2 ~ each of the test solution and reference
solution (c). The area of any peak due to benzene in the
chromatogram obtained with the test solution is not greater
than the difference between the area oithe peak due to benzene
in the chromatogram obtained with reference solution (c) and
that of the peak due to benzene iri the chromatogram obtained
with the test solution.

In the chromatogram obtained with reference solution (a) the
sum of areas of any peaks other than the principal peak and
the peaks due to 2-butanol is not greater than 3 times the area
of the peak due to 2-butanol (0.3 per cent).

Non-volatile matter. Not more than 0.002 per cent w/v,
determined by evaporating 100 ml on a water-bath and drying
the residue at 105°.

Water-insoluble matter. Mix 1 volume with 19 volumes of
water; no opalescence is produced.

Water (2.3.43). Not more than 0.5 per cent, determined on 5 g.

><:OH
H3C CH3

C3HsO Mol. Wt. 60.1

Isopropyl Alcohol is propan-2-ol.

Category. Pharmaceutical aid (solvent).

Description. A clear, colourless liquid; odour, characteristic
and spirituous; flammable.

Identification

Isopropyl Alcohol
2-Propanol; Propan-2-o1

Tests

Acidity oralkalinity. Gently boil 25 ml for 5 minutes with 25 ml
of carbon dioxide-freewater and cool, taking preCa!!tiollS to
exclude carbon dioxide. Not more than 0.06 ml of0.1 M sodium
hydroxide is required to make the resulting solution alkaline
to phenolphthalein solution.

Distillation range (2.4.8). Not less than 95.0 per cent v/v distils
between 81° and 83°.

Refractive index (2.4.27). 1.377 to 1.378, determined at 20°.

Weight permI (2.4.29). 0.782 g to 0.786 g, determined at 20°.

Aldehydes and ketones. Mix in a cylinder 25 ml with 25 ml of
water and 50 ml ofhydroxylamine solution, allow to stand for
5 minutes and titrate with 0.1 M sodium hydroxide until the
colowisthe Same as that ofa mixture of50 mlofhydroxylamine
solution and 50 ml of water contained in a similar cylinder,
each being viewed down the vertical axis of the cylinder. Not
more than 2.0 ml of 0.1 M sodium hydroxide is required.

Benzene and related substances. Determine by gas
chromatography (2.4.13).

Test solution. The substance under examination.

Refereiice soluiioii(a). A 0.1 per Ceniv/v solution of
2-butanol reagent in the substance under examination.

Reference solution (b). A solution containing 0.1 per cent
v/v of each of 2-butanol reagent and I-propanol in the
substance under examination.

Reference solution (c). A 0.0002 per cent v/v solution of
benzene in the substance under examination. CJIsN20 s

A Mix 1ml of a 10 per cent vIv solution with 2 ml ofmercuric
sulphate solution and heat just to boiling; a white or yellowish
white precipitate is produced.

B. Gently heat 1 ml with 4 ml of dilute potassium dichromate
solution and 1 ml of sulphuric acid; acetone, recognisable by
its odour, is evolved.
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Diluted Isosorbide Dinitrate is a dry mixture of 1,4:3,
6-dianhydro-D-glucitol 2,5-dinitrate with Lactose, Mannitol
or other suitable inert diluent. It may contain a suitable
stabilising agent.

Diluted Isosorbide Dinitrate contains not less than 95.0 per
cent and not more than 105.0 per cent of the stated amount of
isosorbide dinitrate, C6HsN20 S and usually contains 20 per
cent to 50 per cent of isosorbide dinitrate.

Category. Antianginal.

Dose. In angina the equivalent of isosorbide dinitrate,
sublingually, 5 to 10 m; orally, 30 to 120 mg daily, in divided
doses.

Description. A fine, white, crystalline powder; odourless or
almost odourless.

CAUTION - Undiluted isosorbide dinitrate is a poweiful
explosive and can be exploded with percussion or excessive
heat. Proper precautions must be taken in handling it and
only exceedingly small amounts should be isolated.

Identification

A. Shake a quantity containing 50 mg of isosorbide dinitrate
with 15 ml ofacetone for 2 minutes. Filter, evaporate the filtrate
to dryness at a temperature not exceeding 35° and dry the
residue over phosphorus pentoxide at a pressure of 0.7 kPa
for 16 hours. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with "that obtained with diluted
isosorbide dinitrate RS treated in the same manner or with
the reference spectrum of isosorbide dinitrate.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. Toluene.

Test solution. Extract a quantity containing 2 mg ofisosorbide
dinitrate with 1 ml of ether and centrifuge.

Reference solution. Prepare in the same manner as the test
solution but usirig diluted isosorbide dinitrate RS in place of
the substance under examination.

Apply to the plate 20 fll of each solution. After development,
dry the plate in a current of air, spray with a 1 per cent w/v
solution of diphenylamine in methanol and expose for
15 minutes to ultraviolet light at 254 and 365 urn. The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with the
reference solution.

C. Extract a quantity containing 10 mg of isosorbide dinitrate
with 10 ml of ether and fIlter. Evaporate the filtrate to dryness
at a temperature not exceeding 35° and dissolve the residue in

DILUTED ISOSORBIDE DINITRATE

0.15 ml of sulphuric acid (50 per cent) containing a trace of
diphenylamine; an intense blue colour is produced.

Tests

Inorganic nitrates. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel H.

Mobile phase. A mixture of 60 volumes of toluene, 30 volumes
of acetone and 15 volumes of glacial acetic acid.

Test solution. A solution of the substance under examination
in ethanol (95 per cent) containing the equivalent of 2.0 per
cent w/v of isosorbide dinitrate.

Reference solution. Prepare freshly a 0.01 per cent w/v solution
of potassium nitrate in ethanol (90 per cent).

Apply to the plate 10 fll of each solution. After development,
dry the plate in a current ofair until the acetic acid is completely
removed. Spray copiously with freshly prepared potassium
iodide and starch solution. Expose the plate to ultraviolet
light at 254 urn for 15 minutes. Examine in daylight. Any spot
corresponding to potassium nitrate in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with the reference solution.

Related substances. Determine by liquid chromatography
(2.4.14), as described under Assay, changing the detector
setting to 210 to 215 urn and using injection volume of 10 fll.
Under the stated conditions, the retention times are: isosorbide
dinitrate, about 5 minutes; isosorbide 2-nitrate, about
8 minutes; isosorbide 5-nitrate, about 11 minutes.

Inject reference solution (c). Adjust the sensitivity of the
system so that the height of the principal peak in the
chromatogram obtained with reference solution (c) is not less
than 20 per cent of the full scale of the recorder.

Inject reference solution (e). The test is not valid unless in the
chromatogram obtained with reference solution (e), the
resolution between the peaks corresponding to isosorbide
dinitrate and isosorbide 2-nitrate is at least 6.0.

Inject test solution (a), reference solution (c) and reference
solution (d). In the chromatogram obtained with test solution
(a) the area of any peak corresponding to isosorbide 2-nitrate
is not greater than the area of the principal peak in the
chromatogram obtained with reference solution (c) (0.5 per
cent); the area of any peak corresponding to isosorbide 5
nitrate is not greater than the area of the principal peak in the

.chromatogram obtained with reference solution (d) (0.5 per
cent).

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals, Method B (10 ppm).

Loss on drying (2.4.19). Not more than 1.0per cent, determined
on 1.0 g by drying over phosphorus pentoxide at a pressure
not exceeding 0.7 kPa for 16 hours.
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Assay. Determine by liquid chromatography (2.4.14).

Test solution (a). Mix an accurately weighed quantity of the
substance under examination containing about 25 mg of
isosorbide dinitrate with 20 ml of the mobile phase with the aid
of ultrasound for 15 minutes and dilute to 25.0 ml with the
mobile phase. Filter the solution through a suitable membrane
filter.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml
with the mobile phase.

Reference solution (a). Mix a quantity of isosorbide dinitrate
RS containing 25.0 mg ofisosorbide dinitrate with 20 ml of the
mobile phase withth<;: aid of ultrasoundfor 15rninutes and
dilute to 25.0 ml with the mobile phase. Filter the solution
through a suitable membrane filter.

Reference solution (b). Dilute 1.0 ml of reference solution (a)
to 10.0 ml with the mobile phase.

Reference solution (c). Dissolve 10.0 mg of isosorbide
2-nitrate RS in the mobile phase and dilute to 10.0 ml with the
mobile phase. Dilute 0.1 ml of this solution to 20.0 ml with the
mobile phase.

Reference solution (d). Dissolve 20.0 mg of isosorbide
mononitrate RS in the mobile phase and dilute to 10.0ml with
the mobile phase. Dilute 0.1 ml of this solution to 20.0 ml with
the mobile phase.

Reference solution (e). Dissolve5mg ofisosorbide-2-nitrate
RS in the mobile phase and dilute to 10 ml with the mobile
phase. To 1 ml of this solution add 0.5 ml of reference solution
(a) and dilute to 10 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with

aminopropylmethylsilane bonded to porous silica
(10 1JIIl),

- mobile phase: a mixture of 15 volumes of ethanol and
85 volumes of trimethylpentane,

- flow rate. 1ml per minute,
- spectropJ.1otometer set at 230 urn,
- injection volume. 20 J1l.

Inject reference solution (b). Adjust the sensitivity of the
system so that the height of the principal peak in the
chromatogram obtained is not less than 50 per cent of the full
scale of the recorder. If the areas of the peaks from two
successive injections do not agree to within 1.0 per cent, then
llijedil:i:Uitherf6illtlmesanncaIculate;forllie-SiXiiijecuons,
the relative standard deviation. The assay is not valid unless
the relative standard deviation for the six injections is at most
2.0 per cent.

Inject alternately test solution (b) and reference solution (b).

Calculate the content of isosorbide dinitrate as a percentage
of the declared content.

IF 2010

Storage. Store protected from light, at a temperature not
exceeding 15°.

Labelling. The label states the percentage content of
isosorbide dinitrate.

Isosorbide Dinitrate Tablets
Sorbide Dinitrate Tablets; Sorbide Nitrate Tablets

Isosorbide Dinitrate Tablets contain not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount of
isosorbide dinitrate, C6HgN20 g•

Usnal strengths. The equivalent of 5 mg and 10 mg of
isosorbide dinitrate.

Identification

CAUTION Undiluted isosorbide dinitrate is a poweiful
explosive and can be exploded with percussion or excessive
heat. Proper precautions must be taken in handling it and
only exceedingly small amounts should be isolated.

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. Toluene.

Testsoliltzon.ExtracCil quaniHy 6fthe powderen- tablets
containing 2 mg of isosorbide dinitrate with 1 ml of ether and
centrifuge.

Reference solution. Dissolve 2 mg of isosorbide dinitrate RS
in 1ml of ether.

Apply to the plate 20 J1l of each solution. After development,
dry the plate in a current of air, spray with a 1 per cent w/v
solution of diphenylamine in methanol and expose for
15 minutes to ultraviolet light at 254 urn and 365 urn. The
principal spot in the chromatograIll 01Jtaine~ \'lith the test
solution corresponds to that in the chromatogram obtained
with the reference solution

B. Extract a quantity of the powdered tablets
containingl0mgoisosorbide dinitrate with 10 ml of ether and
f1lter. Evaporate the f1ltrate to dryness at a temperature not
exceeding 35° and dissolve the residue in 0.15 ml ofsulphuric
acid (50 per cent) containing a trace of diphenyl-amine; an
intensebluec()fourls-proaiice(r~-----~---~--- ...----~----

Tests

Inorganic nitrates. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel H.

Mobile phase. A mixture of60 volumes of toluene, 30 volumes
()f qcetone and 15 volulIles of glacial acetic acid,
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Test solution. Shake a quantity of the powdered tablets
containing 0.1 g of isosorbide nitrate with 5 rnl of ethanol
(95 per cent) and fIlter.

Reference solution. Prepare freshly a 0.01 per cent w/v solution
of potassium nitrate in ethanol (90 per cent).

Apply to the plate 10 J1l of each solution. After development,
dry the plate in a current ofairuntil the acetic acid is completely
removed. Spray copiously with freshly prepared potassium
iodide and starch solution. Expose the plate to ultraviolet
light at 254 nm for 15 minutes. Examine in daylight. Any spot
corresponding to potassium nitrate in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with the reference solution.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Add 20 rnl of the mobile phase to a quantity of
the powdered tablets containing 25 mg of isosorbide dinitrate,
mix with the aid of ultrasound for 15 minutes and dilute to
25 rnl with the same solvent. Filter through a glass-fibre fIlter
(such as Whatrnan GF/C) and use the fIltrate.

Reference solution (a). A solution containing 0.0005 per cent
w/v of isosorbide 2-nitrate RS in the mobile phase.

Reference solution (b). A solution containing 0.0005 per cent
w/v of isosorbide mononitrate RS in the mobile phase.

Reference solution (c). A solution containing 0.005 per cent
w/v each of isosorbide dinitrate RS and isosorbide 2-nitrate

. RS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with

aminopropylmethylsilane bonded to porous silica
(10 !JIll),

- mobile phase: a mixture of 15 volumes of ethanol and
85 volumes of 2,2,4-trimethylpentane,

- flow rate. 1 rnl per minute,
- spectrophotometer set at 215 nm,
- injection volume. 20 J1l.

Inject reference solution (c). The test is not valid unless, in
the chromatogram obtained, the resolution between the peaks
corresponding to isosorbide dinitrate and isosorbide 2-nitrate
is at least 6.0.

In the chromatogram obtained with the test solution the area
of any peak corresponding to isosorbide 2-nitrate is not greater
than the area of the principal peak in the chromatogram
obtained with reference solution (a) (0.5 per cent) and the area
of any peak corresponding to isosorbide 5-nitrate is not greater
than the area of the principal peak obtained with reference
solution (b) (0.5 per cent).

Dissolution (2.5.2). (for tablets intended to be swallowed
whole).

ISOSORBIDE DINITRATE TABLETS

Apparatus No.1,
Medium. 900 rnl of 0.1 M hydrochloric acid,

Speed and time. 50 rpm and 30 minutes.

Withdraw 10 rnl of the medium and filter promptly through a
membrane fIlter disc having an average pore diameter not
greater than 1.0 !JIll, rejecting the first 1 ml of the fIltrate.

Determine by liquid chromatography (2.4.14).

Test solution. The filtrate from the dissolution medium.

Reference solution. A solution of isosorbide dinitrate RS in
the dissolution medium containing the same concentration of
isosorbide dinitrate as that expected in the dissolution medium
in the vessel.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm packed with

octadecylsilane bonded to porous silica (5 !JIll) (Such
as Hypersil ODS),
mobile phase: a mixture of equal volumes of methanol
and water,
flow rate. 1ml per minute,
spectrophotometer set at 222 nm.
injection volume. 100 J1l.

Calculate the content of C6HgNzOg.

D. Not less than 80 per cent of the stated amount of C6HgNzOg.

Uniformity of content. Comply with the test stated under
Tablets.

Crush one tablet, add 5 ml of glacial acetic acid, shake for
1 hour and centrifuge. To a suitable volume of the supernatant
liquid containing 1.0 mg of isosorbide dinitrate add sufficient
glacial acetic acid, ifnecessary, to produce 1.0 ml, add 2 ml of
phenoldisulphonic acid solution, allow to stand for
15 minutes, add 25 ml of water, make alkaline with strong
ammonia solution, cool and add sufficient water to produce
50.0 ml. Measure the absorbance of the resulting solution at
about 405 nm (2.4.7), using as the blank 1.0 rnl of glacial
acetic acid treated in a similar manner beginning at the words
"add 2 rnl of phenoldisulphonic acid solution,....". Dissolve
0.2 g ofpotassium nitrate, previously dried at 105°, in 5 rnl of
water and add sufficient glacial acetic acid to produce
25.0 ml. To 5.0 ml add sufficient glacial acetic acid to produce
50.0 ml. Using 1.0 ml of this solution repeat the procedure
beginning at the words "add 2 ml of phenoldisulphonic acid
solution, ......". Calculate the content of C6HgNzOg from the
values of the absorbances so obtained.

1 ml of the potassium nitrate solution is equivalent to
0.000934 g ofC~gNzOg.

Calculate the content of C6HgNzOgin the tablet.

Other tests. Comply with the tests stated under Tablets.
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Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Add 20 ml of the
mobile phase to an accurately weighed quantity of the
powdered tablets containing about 25 mg of isosorbide
dinitrate, mix with the aid of ultrasound for 15 minutes and
dilute to 25.0 ml with the same solvent. Filter through a glass
fibre fIlter (such as Whatman GF/C) and dilute 1 volume to
10 volumes with the mobile phase.

Reference solution (a). Add 20 ml of the mobile phase to a
quantity of isosorbide dinitrate RS containing 25 mg of
isosorbide dinitrate, mix with the aid of ultrasound for
15 minutes and dilute to 25 ml with the mobile phase. Filter
through a glass-fibre fIlter (such as Whatman GF/C) and dilute
1 volume to 10 volumes with the mobile phase.

Reference solution (b). A solution containing 0.005 per cent
w/v each of isosorbide dinitrate RS and isosorbide 2-nitrate
RS in the mobile phase.

Use chromatographic system as described under Related
substances, using a detection wavelength of 230 nm.

The test is not valid unless, in the chromatogram obtained
with reference solution (b), the resolution between the peaks
corresponding to isosorbide dinitrate and isosorbide 2-nitrate
is at least 6.0.

Calculate the content of C6HllN20 sin the tablets.
,

Storage Store at a temperature not exceeding 30°.

Labelling. The label states whether the tablets are to be
swallowed whole, chewed before swallowing or allowed to
dissolve in the mouth.

Diluted Isosorbide Mononitrate

MQl.S'iJ...19J..l.

Diluted Isosorbide Mononitrate is a dry mixture ofisosorbide
mononitrate and lactose monohydrate or mannitol.

Diluted Isosorbide Mononitrate is 1,4:3,6-dianhydro-D-glucitol
5-nitrate.

Diluted Isosorbide Mononitrate contains not less than 95.0
per cent and not more than 105.0 per cent of C6HgN06•

IP 2010

Description. Undiluted isosorbide mononitrate is a white,
crystalline powder.

Identification

A. Shake a quantity containing 25 mg ofisosorbide mononitrate
with 15 ml ofacetone for 2 minutes. Filter, evaporate the fIltrate
to dryness at a temperature not exceeding 35° and dry the
residue over phosphorus pentoxide at a pressure of 0.7 kPa
for 16 hours. The residue complies with the following test.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with isosorbide
mononitrate RS treated in the same manner.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G

Mobile phase. A mixture of 5 volumes of methanol and 95
volumes of dichloromethane.

Test solution. Shake a quantity of the substance under
examination cOlitaining 10m~ ofisosorbide mononitrate with
10 ml of ethanol (95 per cent) and fIlter.

Reference solution. A 0.1 per cent w/v solution of isosorbide
mononitrate RS in ethanol (95 per cent).

Apply to the plate 10 IJl of each solution. After development,
dry the plate in a current of air, spray with a fresWy prepared
potassium iodide and starch solution and examine in
Ultraviolet Tighfaf254riiri:The pJ:'iriCipalspofin the
chromatogram obtained with the test solution corresponds to
the principal spot in the chromatogram obtained with the
reference solution.

C. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 10 volumes of water, 15 volumes
of methanol, 25 volumes of anhydrous acetic acid and
50 volumes of dichloroethane.

Test solution. Shake a quantity of the substance under
examination containing 0.1 g of lactose or mannitol with 10 ml
of water.

Reference solution (a). Dissolve 0.1 g of lactose in 10 ml of
water.

Reference solution (b). Dissolve 0.1 g of mannitol in 10 ml of
water._.._._.- --_. ~ - --

Reference solution (c). Mix equal volumes of reference
solutions (a) and (b).

Apply to the plate 1 IJl of each solution. After development,
dry the plate in a current of warm air. Repeat immediately the
development after renewing the mobile phase. Dry the plate in
a currentofwarm air. Spray with 4-aminobenzoic acid solution.
Dry the plate in a cold air until the acetone is removed. Heat
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the plate at 100° for 15 minutes. Allow to cool and spray with
a 0.2 per cent w/v solution of sodium periodate. Dry the plate
in a current of cold air. Heat the plate at 100° for 15 minutes.
The principal spot in the chromatogram obtained with the test
solution corresponds to the principal spot in the chromatogram
obtained with reference solution (a) for l~ctose or to the
principal spot in the chromatogram obtained with reference
solution (b) for mannitol. The identification is not valid unless
the chromatogram obtained with reference solution (c) shows
two clearly separated spots. .

Tests

Inorganic nitrates. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel H.

Mobile phase. A mixture of 15 volumes ofglacial acetic acid,
30 volumes of acetone and 60 volumes of toluene.

Test solution. Shake a quantity of the substance under
examination containing 0.1 g of isosorbide mononitrate with
5 ml of ethanol (95 per cent) and filter.

Reference solution. Dissolve 10 mg of potassium nitrate in
1 ml of water and dilute to 100 ml with ethanol (95 per cent).

Apply separately to the plate 10 fll of each solution. After
development, dry the plate in a current of air until the acetic
acid is completely t:emoved. Spray with a fresWy prepared
potassium iodide and starch solution and examine in
ultraviolet light at 254 urn. Any spot corresponding to nitrate
ion in the chromatogram obtained with the test solution is not
more intense than the spot in the chromatogram obtained
with the reference solution (0.5 per cent, calculated as
potassium nitrate).

Isosorbide dinitrate and isosorbide 2-nitrate. Determine by
liquid chromatography (2.4.14) as described under Assay,
changing the detection to 210 urn to 215 urn and using injection
volume of 10 fll.
Under the stated conditions, the retention times are: isosorbide
dinitrate about 5 minutes, isosorbide-2-nitrate about 8 minutes
and isosorbide 5-nitrate about 11 minutes.

Inject reference solution (b). Adjust the sensitivity of the
system so that the height of the principal peak in the
chromatogram obtained with reference solution (b) is at least
20 per cent of the full scale of the recorder.

Inject reference solution (d). The test is not valid unless in the
chromatogram obtained, the resolution between the peaks
corresponding to isosorbide 2-nitrate and isosorbide 5-nitrate
is at least 4.0.

Inject test solution (a), reference solution (b) and reference
solution (c). In the chromatogram obtained with test solution
(a), the area of any peak corresponding to isosorbide 2-nitrate
is not greater than the area of the principal peak in the
chromatogram obtained with reference solution (b) (0.5 per

ISOSORBIDE MONONITRATE TABLETS

cent), the area of any peak corresponding to isosorbide
dinitrate is not greater than the area of the principal peak in
the chromatogram obtained with reference solution (c)
(0.5 per cent).

Assay. Determine by liquid chromatography (2.4.14).

Test solution (a). Weigh accurately a quantity of the substance
under examination containing 25 mg ofisosorbide mononitrate,
dissolve in 25.0 ml of the mobile phase and filter.

Test solution (b). Dilute 1.0 ml of test solution (a) to 10.0 ml
with the mobile phase.

Reference solution (a). A 0.01 per cent w/v solution of
isosorbide mononitrate RS in the mobile phase.

Reference solution (b). A 0.0005 per cent w/v solution of
isosorbide-2-nitrate RS in the mobile phase.

Reference solution (c). A 0.0005 per cent w/v solution of
isosorbide dinitrate RS in the mobile phase.

Reference solution (d). A solution containing 0.005 per cent
w/v each of isosorbide mononitrate RS and isosorbide-2
nitrate RS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom, packed with

aminopropylmethylsilane bonded to porous silica
(10/ffi1),

- mobile phase: a mixture of 15 volumes of ethanol and 85
volumes of trimethylpentane,

- flow rate. 1ml per minute,
- spectrophotometer set at 230 urn,
- injection volume. 20 fll.

Inject reference solution (a). The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject test solution (b) and reference solution (a).

Calculate the content of C6HgN06•

Storage. Store protected from light.

Labelling. The label states the percentage content of
isosorbide mononitrate.

Isosorbide Mononitrate Tablets
Sorbide Mononitrate Tablets

Isosorbide Mononitrate Tablets contain not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount of

CJIgN0 6'

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.
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Mobile phase. A mixture of 5 volumes of methanol and 95
volumes of dichloromethane.

Test solution. Extract a quantity of the powdered tablets
containing 10 mg of isosorbide mononitrate with 10 ml of
ethanol (95 per cent) and centrifuge.

Reference solution. Dissolve 10 mg of isosorbide mononitrate
RS in 10 ml of ethanol (95 per cent).

Apply to the plate 10 ,.u of each solution. Mter development,
dry the plate in a current of air, spray with a 1 per cent w/v
solution of diphenylamine in methanol and expose for
15 minutesto ultraviolet at 254 nm and 365 nm. The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with the
reference solution.

B. In the Assay, the peak in the chromatogram obtained with
the test solution corresponds to that in the chromatogram
obtained with the reference solution (a).

Tests

Inorganic Nitrates. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel H.

Mobile phase. A mixture of60 volumes of toluene, 30 volumes
of acetone and 15 volumes of glacial acetic ac:i4,

Test solution. Shake a quantity of the powdered tablets
contaiJ:l.iJ:lg 0.1 g ofisosorbi.de mOl1omtrate wi.th 51:nl ofethanol
(95 per cent) and filter.

Reference solution. Prepare freshly a 0.01 per cent w/v solution
of potassium nitrate in ethanol (95 per cent).

Apply to the plate 10 ,.u of each solution. Mer development,
dry the plate in a current ofair until the acetic acid is completely
removed. Spray copiously with freshly prepared potassium
iodide and starch solution. Expose the plate to ultraviolet
light at 254 nm for 15 minutes and examine in daylight. Any
spot corresponding to potassium nitrate in the chromatogram
obtmlled with the test soilluoll is not more mtellse diaii die
spot in the chromatogram obtained with the reference solution.

Dissolution (2.5.2).

Apparatus No.1,

Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 50 rpm and 30 minutes.

Withdraw 10 mlof the medium and filter promptly, rejecting
the first few ml of the filtrate.

Determine by liquid chromatography (2.4. i 4).
Test solution. The filtrate obtained from the dissolution
medium.

Reference solution. A solution of isosorbide mononitrate RS
in the dissolution medium the same concentration

IF 2010

of isosorbide mononitrate as that expected in the dissolution
medium in the vessel.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm packed with
endcapped octyldecylsilane bonded to porous silica
(5 J1lD.) (such as Spherisorb ODS 2),

- mobile phase: a mixture of equal volumes of methanol
and water,
flow rate 1 ml per minute,

- spectrophotometer set at 225 nm,
- injection volume. 100,.u.

Calculate the content of C6HgN06•

D. Not less than 80 per cent of the stated amount ofC6HgN06•

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Shake a quantity of the powdered tablets
containing 50 mg of isosorbide mononitrate with 15 ml of the
mobile phase with the aid of ultrasound for 15 minutes and
filter through a membrane filter with a nominal pore size not
exceeding 0.45 J1lD..

Reference solution (a). A solution containing 0.001 per cent
w/v of isosorbide 2-nitrate RS in the mobile phase.

Reference solution (b). A solution containing 0.001 per cent
w/v of isosorbide dinitrate RS in the mobile ph!l~~'.

Reference solution (c). A solution containing 0.001 per cent
each of isosorbide 2-nitrate RS and isosorbide mononitrate
RS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with

endcapped octyldecylsilane bonded to porous silica
(5 J1lD.) (such as Spherisorb ODS 2),

- mobile phase: 30 volumes of methanol and 70 volumes
of water,

- j:"l0\vJ:lite. 1111lPelrIIliIlllt~,__
- spectrophotometer set at 220 nm,
- injection volume. 20 ,.u.

Inject reference solution (c). The test is not valid unless, in
the chromatogram obtained, the resolution between isosorbide
mononitrate and isosorbide 2-nitrate is at least 2.4.

In the chromatogram obtained with the test solution the area
ofany.peakcorresponding.toisosorbide2:nitrateisnotgreater
than the area of the principal peak in the chromatogram
obtained with reference solution (a) (0.5 per cent) and the area
of any peak corresponding to isosorbide dinitrate is not greater
than the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.5 per cent).

Uniformity of content. Comply with the test stated under
Tablets.
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Tests

pH (2.4.24). 4.5 to 6.0, determined in a 1.0percent w/v solution,
prepared with gentle warming ifnecessary.

Appearence ofsolution. A 1.0 per cent w/v solution is clear
(2.4.1) and colourless (2.4.1).

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with isoxsuprine
hydrochloride RS or with the reference spectrum of
isoxsuprine hydrochloride.

B. When examined in the range 230 om to 360 om (2.4.7), a
0.01 per cent w/v solution in 0.1 M hydrochloric acid shpws
absorption maxima at about 269 om and 274 om; absorbance
at about 269 om, about 0.73 and at about 274 om, about 0.72.

C. Dissolve 10 mg in 1 ml ofwater and add 0.05 rnl of copper
sulphate solution and 1 ml of 5 M sodium hydroxide; a blue
colour is produced. Add 1 ml of ether and shake; the ether
layer remains colourless.

D. Gives the reactions of chlorides (2.3.1).

C1sH23N03,HCl Mol. Wt. 337.9

Isoxsuprine Hydrochloride is (lRS,2SR)-1-(4-hydroxy
phenyl)-2-[(lRS)-l-methyl-2-phenoxyethylarnino]propan
1-01 hydrochloride.

Isoxsuprine Hydrochloride contains not less than 98.5 per
cent and not more than 101.0 per cent of ClsH23N03,HC1,
calculated on the dried basis.

Category. Vasodilator; uterine relaxant.

Dose. As vasodilator, orally, 20 mg 4 times daily; by
intramuscular injection, 5 to lOmg upto 4 times daily; by
intravenous infusion, initially 100 /lg per minute, increased to
500 /lg per minute if required. As uterine relaxant, by
intravenous infusion, initially 200 /lg to 300 /lg per minute
gradually increased to 500 /lg per minute until labour is
arrested; subsequently by intramuscular injection, 10 mg every
3 hours for 24 hours; then every 4 to 6 hours for 48 hours; then
orally, 20 mg 4 times daily.

Description: A white or almost white, crystalline powder;
odourless or almost odourless.

,HCI
OH H ~

~NY"O)V
HoM tHs CHs

Isoxsuprine HydrochlorideCrush one tablet, add 5 ml of glacial acetic acid, shake for
1 hour and centrifuge. To a suitable volume of the supernatant
liquid containing 1.0 mg of isosorbide mononitrate add
sufficient glacial acetic acid, ifnecessary, to produce 1.0 ml,
add 2 ml of phenoldisulphonic acid solution, allow to stand
for 15 minutes, add 25 ml ofwater, make alkaline with strong
ammonia solution, cool and add sufficient water to produce
50.0 ml. Measure the absorbance of the resulting solution at
about 405 om (2.4.7), using as the blank 2.0 mi of glacial
acetic acid treated in a similar manner beginning at the words
'add 2 ml of phenoldisulphonic acid solution... .'. Dissolve
0.2 g ofpotassium nitrate, previously dried at 105°, in 5 ml of
water and add sufficient glacial acetic acid to produce
50.0 ml. To 5 ml, add sufficient glacial acetic acid to produce
50 rnl. Using 1.0 rnl of this solution repeat the procedure
beginning at the words 'add 2 rnl of phenoldisulphonic acid
solution. ... ' . Calculate the content ofC6HgN06from the values
of the absorbances.

1 ml of the potassium nitrate solution is equivalent to
0.0007568 g ofC6HgN06•

Calculate the content of C6HgN06 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing 50 mg of isosorbide
mononitrate, add 70 ml of the mobile phase, mix with the aid of
ultrasound for 15 minutes and dilute to 100.0rnl with the mobile
phase. Centrifuge. Mix 1 volume of the supernatant liquid
with 5 volumes of the mobile phase and filter through a
membrane filter with a nominal pore size not greater than
0.45 f.llll.

Reference solution (a). Add 20 ml of the mobile phase to an
accurately weighed quantity of isosorbide· mononitrate RS
containing 25 mg of isosorbide mononitrate, mix with the aid
of ultrasound for 15 minutes, dilute to 25.0 rnl with the mobile
phase, mix and centrifuge. Dilute 1 volume of the clear
supernatant liquid to 10 volumes with the mobile phase and
mter through a membrane mter with a nominal pore size not
greater than 0.45 f.llll.

Reference solution (b). A solution containing 0.001 per cent
w/v each of isosorbide mononitrate RS and isosorbide
2-nitrate RS in the mobile phase.

Use the chromatographic system described in the test for
Related substances.

The test is not valid unless in the chromatogram obtained
with reference solution (b), the resolution between the peaks
corresponding to isosorbide mononitrate and isosorbide
2-nitrate is at least 2.4.

Calculate the content of C6HgN06 in the tablets.

Storage. Store at a temperature not exceeding 30°.
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Specific optical rotation (2.4.22). - 0.05° to +0.05°, detennined
in a 1.0 per cent w/v solution.

Related substances. Determine by gas chromatography
(2.4.13).

NOTE- Prepare the solutions immediately before use.

Internal standard solution (a). Dissolve 0.1 g of hexacosane
in 20.0 ml of trimethylpentane.

Internal standard solution (b). Dilute 1.0 ml of internal
standard solution (a) to 50.0 ml with trimethylpentane.

Test solution. Add 0.5 ml of N-trimethylsilylimidazole to 10
mg of the substance under examination. Heat to 65° for 10
minutes, cool. Add 2.0 ml ofinternal standard solution (b) and
2.0 ml of water, shake. Use the upper layer.

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals,Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than 0.5 percent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.6 g, dissolve in 150 ml of
anhydrous glacial acetic acid, heating on a water-bath to
effect dissolution. Cool and add 15 ml of mercuric acetate
solution. Titrate with 0.1 M perchloric acid, using
naphtholbenzein as indicator. Carry out a blank titration.

1 ml of 0.1 M perchlonc acid is equivalent to 0.03378 g of
ClsH~03,HCI.

Storage. Store protected from light.

temperature
e)

195
195-215

215

Tests

pH (2.4.24).4.9 to 6.0.

Isoxsuptine Injection
Isoxsuprine Hydrochloride Injection

Isoxsuprine Injection is a sterile solution of Isoxsuprine
Hydrochloride in Water for Injections.

Isoxsuprine Injection contains not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
isoxsuprine hydrochloride, ClsH23N03,HCl.

Usual strength. 5 mg per ml.

Identification

A. To a volume containing 50 mg oflsoxsuprine Hydrochloride
add 20 ml of water and 10 ml of ammonia bufferpH 10.0 and
extract with three quantities, each of 15 ml, ofdichloromethane.
Shake the combined extracts with 5 g of anhydrous sodium
sulphate, filter, evaporate the filtrate to dryness, dissolve the
residue in 5 ml of 0.1 M methanolic hydrochloric acid and
evaporate to dryness. Dissolve the residue in 5ml of methanol,
evaporate to dryness;redisSblVe the residue in 2mI of
methanol, add 15 ml of dichloromethane, again evaporate to
dryness and dry the residue at 60° at a pressure of 2 kPa for
1 hour. On the residue determine by infrared absorption
spectrophotometry (2.4.6). Compare the spectrum with that
obtained with isoxsuprine hydrochloride RS treated in the
same manner or with the reference spectrum of isoxsuprine
hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), the
final solution obtained in theAssay shows absorption maxima
at about 269 nm and 274 nm.

Reference solution (a). Add 0.5 ml of N
trimethylsilylimidazole to 10 mg of the substance under
examination. Heat to 65° for 10 minutes, cool. Add 2.0 ml of
internal standard solution (a) and 2.0 ml ofwater, shake. Dilute
1.0 ml of the upper layer to 50.0 ml with trimethylpentane.

Reference solution (b). Add 0.5 ml of N-trimethylsilylimi
dazole to 10 mg of the substance under examination. Heat to
65° for 10.0 min, cool. Add 2.0 ml of trimethylpentane and 2.0
ml of water, shake. Use the upper layer.

Chromatographic system
- a glass column 1.5 m x 4 mm, packed with diatomaceous

support (125 to 135 IJID) coated with 3 per cent w/w of
poly(dimethyl)siloxane,

- temperature:
Column time

(min)

0-25
25-29
29-39

inlet and detector port 225°,
flame ionization detector,

- flow rate. 30 ml per minute, nitrogen as the carrier gas.

Inject 1 III of the test solution and reference solution (a). The
test is not valid unless the resolution between the peaks due
to isoxsurpineand hexacosane is not less than 5.0. .

Inject the test solution and reference solution (a). In the
chromatogram obtained with the test solution, calculate the
ratio of the area of the peak due to the trimethylsilyl derivative
oIis6xsupnne t6the-areaofilie peak due to hexacosaneftom
the chromatogram obtained with reference solution (a), The
ratio of the sum of the areas of peaks, other than the principal
peak and the peak due to hexacosane to the area of the peak
due to the hexacosane is not more than 2.0 per cent.

Phenones. Absorbance ofa 0.01 per cent w/v solution at about
310 nm, not more than 0.20 (2.4.7).
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Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. To an accurately measured volume containing about
50. mg of Isoxsuprine Hydrochloride add sufficient
0.1 M hydrochloric acid to produce 100.0 rnl. Dilute 10.0 rnl to
100.0 rnl with the same solvent and measure the absorbance of
the resulting solution at the maximum at about 274 nm (2.4.7).
Calculate the content ofC1sH23N03,HCl taking?3 as the specific
absorbance at 274 nm.

Isoxsuprine Tablets
Isoxsuprine Hydrochloride Tablets

Isoxsuprine Tablets contain not less than 92.5 per cent and
not more than 107.5 per cent of the stated amount of
isoxsuprine hydrochloride, ClsH23N03,HCl.

Usual strength. 20 mg.

Identification

A. To a quantity of the powdered tablets containing 50 mg of
Isoxsuprine Hydrochloride add 50 rnl of 0.1 M hydrochloric
acid and heat on a water-bath for 30 minutes. Cool, ftlter, add
10 rnl of ammonia buffer pH 10.0 and extract with three
quantities, each of 15 rnl, of dichloromethane. Shake the
combined extracts with 5 g of anhydrous sodium sulphate,

ISOXSUPRINE TABLETS

.ftlter, evaporate the ftltrate to dryness, dissolve the residue in
5 rnl of 0.1 M methanolic hydrochloric acid and evaporate to
dryness. Dissolve the residue in 5 rnl of methanol, evaporate
to dryness, redissolve the residue in 2 rnl of methanol, add
15 rnl of dichloromethane, again evaporate to dryness and
dry the residue at 60° at a pressure of 2 kPa for 1 hour.

On the residue determine by infrared absorption spectrophoto
metry (2.4.6). Compare the spectrum with that obtained with
isoxsuprine hydrochloride RS treated in the same manner or
with the reference spectrum of isoxsuprine hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), the
[mal solution obtained in theAssay shows absorption maxima
at about 269 nm and 274 nm.

Tests

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 20 mg ofIsoxsuprine
Hydrochloride, add 50 rnl of0.1 M hydrochloric acid and boil
on a water-bath for 30 minutes. Cool, add sufficient
0.1 M hydrochloric acid to produce 1000 rnl, mix and ftlter.
Dilute 25.0 rnl ofthe filtrate to 100.0 rnl with 0.1 M hydrochloric
acid and measure the absorbance of the resulting solution at
the maximum at about 274 nm (2.4.7). Calculate the content of
ClsH23N03,HCl taking 73 as the specific absorbance at
274nm.

\
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Kanamycin Sulphate

ClsH36N4011,H2S04,H20 Mol. Wt. 600.6

Kanamycin Sulphate is 6-0-(3-amino-3-deoxy
a-D-glucopyranosyl)-4-0-(6-amino-6-deoxy
a-D-glucopyranosyl)-2-deoxy-D-streptamine sulphate
monohydrate, an antimicrobial substance produced by the
growth of certain strains of Streptomyces kanamyceticus.

Kanamycin Sulphate has a potency of not less than 750 Units
per mg, calculated on the dried basis.

Category. Antibacterial.

Dose. By intramuscular injection, the equivalent of500 mg to
1 g (500,000 to 1,000,000 Units) ofkanamycin daily, in divided
doses. By slow intravenous infusion, 15 to 30 mg per kg body
weight daily, in divided doses, every 8 to 12 hours.

Description. A white or almost white, crystalline powder;
odourless or almost odourless.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with a 0.75-mm layer of the following mixture. Mix
0.3 g ofcarbomer (Such as Carbopo1934) with 240 ml ofwater
and allow to stand, with moderate shaking, for 1 hour; adjust
to pH 7.0 by the gradual addition, with continuous shaking, of
2 M sodium hydroxide and add 30 g of silica gel H. Heat the
plate at 110° for 1 hour, allow to cool and use immediately.

Mobile phase. A 7 per cent w/v solution of potassium
dihydrogen phosphate.

Test solution. A 0.1 per cent w/v solution of the substance
under examination in water.

Reference solution (a). A 0.1 per cent w/v solution of
kanamycin sulphate RS in water.

KANAMYCIN SULPHATE

Reference solution (b). A solution containing 0.1 per cent
w/v each of kanamycin sulphate RS, neomycin sulphate RS
and streptomycin sulphate RS in water.

Apply to the plate 10 J1l of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a current of warm air,
spray with a mixture of equal volumes of a 0.2 per cent w/v
solution of 1,3-napthalenediol in ethanol (95 per cent) and
a 45 per cent w/v solution of sulphuric acid and heat at 150°
for 5 to 10 minutes. The principal spot in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with reference solution (a). The test
is not valid unless the chromatogram obtained with reference
solution (b) shows three clearly separated spots.

B. Dissolve 0.5 gin lOml ofwater and add lOmlofa 1 percent
wIv solution ofpicric acid. Ifnecessary initiate crystallisation
by scratching the walls of the container with a glass rod, allow
to stand and filter. The crystals, after washing with 20 ml of
water and drying at 105°, melt at about 235°, with decompo
sition (2.4.21).

C. Dissolve 50 mg in 2 ml of water, add 1 ml of a 1 per cent
w/v solution of ninhydrin and heat for a few minutes on a
water-bath; a violet colour is produced.

D. Gives the reactions of su1phates (2.3.1).

Tests

pH (2.4.24). 6.5 to 8.5, determined in a 1.0per cent w/v solution.

Specific optical rotation (2.4.22). +112° to +123°, determined
at 20° in a 1.0 per cent w/v solution.

Kanamycin B. Determine by thin-layer chromatography
(2.4.17), coating the plate with a 0.75-mm layer ofthe following
mixture. Mix 0.3 g of carbomer (Such as Carbopo1934) with
240 ml ofwater and allow to stand, with moderate shaking, for
1 hour; adjust to pH 7.0 by the gradual addition, with
continuous shaking, of 2 M sodium hydroxide and add 30 g
of silica gel H. Heat the plate at 110° for 1 hour, allow to cool
and use immediately.

Mobile phase. A 7 per cent w/v solution of potassium
dihydrogen phosphate.

Test solution. A 0.5 per cent w/v solution of the substance
under examination in water.

Reference solution. A 0.02 per cent w/v solution ofkanamycin
B sulphate RS in water.

Apply to the plate 4 J1l of each solution. Allow. the mobile
phase to rise 12 cm. Dry the plate in a current of warm air,
spray with ninhydrin and stannous chloride reagent and
heat at 110° for 15 minutes. Any spot corresponding to
kanamycin B in the chromatogram obtained with the test
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solution is notmore intense than the spot in the chromatogram
obtained with the reference solution.

Sulphates. 15.0 to 17.0 per cent ofS04, calculated on the dried
basis..and determined by the following method. Dissolve
0.25 gin.!00 ml ofwater and adjust the pH to 11 using strong
ammonia solution. Add 10.0 ml of 0.1 M barium chloride and
0.5 mg of metalphthalein. Titrate with 0.1 M disodium
edetate; when the colour of the solution begins to change,
add 50 ml of ethanol (95 per cent) and continue the titration
until the blue colour disappears.

1 ml of 0.1 M barium chloride is equivalent to 0.009606g of
S04.

Sulphated ash (2.3.18). Not more than 0.5 percent.

Loss on drying (2.4.19). Not more than 1.5 percent, determined
on r.o g by drying in an oven at60° at a pressure not exceeding
0.7 kPa for 3 hours.

Assay. Determine by the microbiological assay ofantibiotics,
MethodAorB (2.2.10).

Kanamycin Sulphate intended for use in the manufacture of
parenteral preparations without a further appropriate
procedure for the removal of bacterial endotoxins complies
with the following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.67 Endotoxin
Unit per mg ofkanamycin.

Kanamycin Sulphate intendedfor use in·the manufacture-of
parenteral preparations without a further appropriate
sterilisation procedure complies with the following
additional" requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from light and moisture. If the
contents are intended for use in the manufacture ofparenteral
pr~parations, the container should be sterile and sealed so as
to exclude micro-organisms.

Labelling. The label states (1) the number ofUn,its permg; (2)
whether or not the material is intended for use in the
manufacture of parenteral preparations.

Kanamycin Acid Sulphate
Kanamycin Acid Sulphate is a form of kanamycin sulphate
prepared by adding Sulphuric Acidto a solution ofKanamycin
Sulphate and subsequent drying.

Kanamycin Acid Sulphate has a potency of not less than
650 Units per mg, calculated on the dried basis.

Usual strength.50 mg perml.

Description. A white or almost white powder; odourless or
almostodourless; hygroscopic.

IP 2010

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with a 0.75-mm layer of the following mixture. Mix
0.3 g ofcarbomer (Such as Carbopol934) with 240 ml ofwater
and allow to stand, with moderate shaking, for 1 hour; adjust
to pH 7.0 by the gradual addition, with continuous shaking, of
2 M sodium hydroxide and add 30 g of silica gel H. Heat the
plate at 110° for 1 hour, allow to cool and use immediately.

Mobile phase. A 7 per cent w/v solution of potassium
dihydrogen phosphate.

Test solution. A 0.1 per cent w/v solution of the substance
under examination in water.

Reference solution (a). A 0.1 per cent w/v solution of
kanamycin sulphate RS in water..

Reference solution (b). A solution containing 0.1 per cent
w/v each of kanamycin sulphate RS, neomycin sulphate RS
and streptomycin sulphate RS in water.

Apply to the plate 10 III of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a current of warm air,
spray with a mixture of equal volumes of a 0.2 per cent w/v
solution of 1,3-napthalenediol in ethanol (95 per cent) and
a 45 per cent w/v of solution of sulphuric acid and heat at
150° for 5 to 10 minutes. The principal spot in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with reference solution (a). The test
is not valid unless the chromatogram obtained with reference
solution (b) shows three clearly separated spots.

B. Dissolve 0.5 gin 10 ml ofwater and add 10 ml ofa 1per cent
wIv solution ofpicric acid. Ifnecessary lnitiate crystallisation
by scratching the walls of the container with a glass rod, allow
to stand and filter. The melting point of the crystals, after
washing with 20 ml ofwater and drying at 105°, is about 235°,
with decomposition (2.4.21).

C. Dissolve 50 mg in 2 ml of water, add 1 ml of a 1 per cent
w/v solution of ninhydrin and heat for a few minutes on a
water-bath; a violet colour is produced.

D. Gives the reactions of sulphates (2.3.1).

Tests

pH (2.4.24). 5.5 to 7.5, determined in a 1.0per cent w/v solution.

Sp~_cific~!i~ rQ!!1.!ion_Cb1·l.2),.±Jm~!Q_±lJ,2°, _Q~!e..J;!11in~Q

at 20° in a 1.0 per cent w/v solution.

Kanamycin B. Determine by thin-layer chromatography
(2.4.17), coating the plate with a 0.75-mm layer of the following
mixture. Mix 0.3 g of carbomer (Such as Carbopol 934) with
240 ml ofwater and allow to stand, with moderate shaking, for
1 hour; adjust to pH 7.0 by the gradual addition, with
continuous shaking, of 2 M sodium hydroxide and add 30 g
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ofsilica gel H. Heat the plate at 110° for 1 hour, allow to cool
and use immediately.

Mobile phase. A 7 per cent w/v solution of potassium
dihydrogen phosphate.

Test solution. A 0.5 per cent w/v solution of the substance
under examination in water.

Reference solution. A 0.02 per cent w/v solution ofkanamycin
B sulphate RS in water.

Apply to the plate 4 III of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a current of warm air,
spray with ninhydrin and stannous chloride reagent and heat
at 110° for 15 minutes. Any spot corresponding to kanamycin
B in the chromatogram obtained with the test solution is not
more intense than the spot in the chromatogram obtained
with the reference solution.

Sulphates. 23.0 to 26.0 per cent ofS04, calculated on the dried
basis and determined by the following method. Dissolve
0.25 gin 100 ml of water and adjust the pH to 11 using strong
ammonia solution. Add 10.0 ml of 0.1 M barium chloride and
0.5 mg of metalphthalein. Titrate with 0.1 M disodium
edetate; when the colour of the solution begins to change,
add 50 ml of ethanol (95 per cent) and continue the titration
until the blue colour disappears.

1 ml of 0.1 M barium chloride is equivalent to 0.009606 g of

S04'

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Loss on drying (2.4.19). Not more than 5.0 per cent, determined
on 1.0 g by drying in an oven at 60° at a pressure not exceeding
0.7 kPa for 3 hours.

Assay. Determine by the microbiological assay of antibiotics,
MethodAorB (2.2.10).

Kanamycin Acid Sulphate intended for use in the
manufacture of parenteral preparations without a further
appropriate procedure for the removal of bacterial
endotoxins complies with the following additional
requirement.

Bacterial endotoxins (2.2.3). Not more than 0.67 Endotoxin
Unit per mg ofkanamycin.

Kanamycin Sulphate intended for use in the manufacture of
parenteral preparations without a further appropriate
sterilisation procedure complies with the following
additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from light and moisture. Ifthe material
is intended for use in the manufacture of parenteral
preparations, the container should be sterile and sealed so as
to exclude micro-organisms.

KANAMYCIN· INJECTION

Labelling. The label states (l) the number ofUnits per mg; (2)
whether or not the material is intended for use in the
manufacture of parenteral preparations.

Kanamycin Injection
Kanamycin Injection is either a sterile solution of Kanamycin
Sulphate in Water for Injections containing Sulphuric Acid
and suitable buffering and stabilising agents or, is a sterile
material consisting ofKanamycin Acid Sulphate with buffering
agents and other excipients. It is filled in a sealed container.

A. Kanamycin Injection (Solution)

Kanamycin Injection contains not less than 97.0 per cent and
not more than 110.0 per cent of the stated number of Units of
kanamycin.

Usual strengths. The equivalent of250 mg (250,000 Units) of
kanamycin per ml or per sealed container.

Description. A colourless to pale yellow solution.

Identification

Determine by thin-layer chromatography (2.4.17), coating the
plate with a 0.75-mm layer ofthe following mixture. Mix 0.3 g of
carbomer (Such as Carbopol 934) with 240 ml of water and
allow to stand, with moderate shaking, for 1 hour; adjust the
pH to 7.0 by the gradual addition, with continuous shaking, of
2 M sodium hydroxide and add 30 g of silica gel H. Heat the
plate at 110° for 1 hour, allow to cool and use immediately.

Mobile phase. A 7 per cent w/v solution of potassium
dihydrogen phosphate.

Test solution. A suitable volume diluted with water to contain
800 Units per ml.

Reference solution (a). A 0.1 per cent w/v solution of
kanamycin sulphate RS in water.

Reference solution (b). A solution containing 0.1 per cent
w/v each of kanamycin sulphate RS, neomycin sulphate RS
and streptomycin sulphate RS in water.

Apply to the plate 10 III of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a current of warm air,
spray with a mixture of equal volumes of a 0.2 per cent w/v
solution of 1,3-napthalenediol in ethanol (95 per cent) and
a 45 per cent w/v of solution of sulphuric acid and heat at
150° for 5 to 10 minutes. The principal spot in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with reference solution (a). The test
is not valid unless the chromatogram obtained with reference
solution (b) shows three clearly separated spots.
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Tests

pH (2.4.24). 4.0 to 6.0.

Kanamycin B. Determine by thin-layer chromatography
(2.4.17), coating the plate with a 0.75-mm layer of the following
mixture. Mix 0.3 g of carbomer (Such asCarbopo1934) with
240 ml ofwater and allow to stand, with moderate shaking, for
1 hour; adjust to pH 7.0 by the gradual addition, with
continuous shaking, of 2 M sodium hydroxide and add 130 g
of silica gel H. Heat the plate at 1100 for 1 hour, allow to cool
and use immediately.

Mobile phase. A 7 per cent w/v solution of potassium
dihydrogen phosphate.

Test solution. A suitable volume diluted with water to contain
3750 Units perml.

Reference solution. A 0.02 per cent w/v solution ofkanamycin
B sulphate RS in water.

Apply to the plate 4 f.ll of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a current of warm air,
spray with ninhydrin and stannous chloride reagent and heat
at 1100 for 15 minutes. Any spot corresponding to kanamycin
B in the chromatogram obtained with the test solution is not
more intense than the spot in the chromatogram obtained
With the reference solution.

Bacterial endotoxins (2.2.3). Not more than 0.67 Endotoxin
unit per mg oflcanar:rl.Ydl1. . .. . . ..

Assay. Determine by the microbiological assay of antibiotics,
MethodAorB (2.2.10).

The upper fiducial limit of error is not less than 97.0 per cent
and the lower fiducial limit of error is not more than 110.0 per
cent of the stated number of Units.

B. Kanamycin Injection (Powder)

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period
recommendedby·themanufacturer;- --. --.-.- ..-- _..-.. _- -_ .. _-.

Kanamycin Injection contains notless than 95.0 per cent and
not more than 115.0 per cent of the statednumber ofUnits of
kanamycin

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with thefollowing requirements.

IP 2010

Identification

Determine by thin-layer chromatography (2.4.17), coating the
plate with a 0.75-mm layer ofthe following mlxture. Mix 0.3 g of
carbomer (Such as Carbopol 934) with 240 ml of water and
allow to stand, with moderate shaking, for 1 hour; adjust the
pH to 7.0 by the gradual addition, with continuous shaking, of
2 M sodium hydroxide and add 30 g of silica gel H. Heat the
plate at 1100 for 1 hour, allow to cool and use immediately.

Mobile phase. A 7 per cent w/v solution of potassium
dihydrogen phosphate.

Test solution. A suitable volume diluted with water to contain
800 Units per ml.

Reference solution (a). A 0.1 per cent w/v solution of
kanamycin sulphate RS in water.

Reference solution (b). A solution containing 0.1 per cent
w/v each of kanamycin sulphate RS, neomycin sulphate RS
and streptomycin sulphate RS in water.

Apply to the plate 10 f.ll of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a current of warm air,
spray with a mixture of equal volumes of a 0.2 per cent w/v
solution of Ij3-napthalenediol in ethanol (95 percent) and
a 45 per cent w/v of solution of sulphuric acid and heat at
1500 for 5 to 10 minutes. The principal spot in the chromatogram
obtained with the test solution cOrresponds to tllat in t1l~

chromatogram obtained with reference solution (a). The test
is not valid unless the chromatogram obtained with reference
solution (b) shows three clearly separated spots.

Tests

pH (2.4.24). 5.5 to 7.5, determined in a 1.0per cent w/v solution.

Kanamycin B. Determine by thin-layer chromatography
(2.4.17), coating the plate with a 0.75-mm layer of the following
mixture. Mix 0.3 g of carbomer (Such as Carbopo1934) with
24Q rnlofwater and allowJo stand, with moderate shaking,for
1 hour; adjust to pH 7.0 by the gradual addition, with
continuous shaking, of 2 M sodium hydroxide and add 30 g
of silica gel H. Heat the plate at 1100 for 1 hour, allow to cool
and use immediately.

Mobile phase. A 7 per cent w/v solution of potassium
dihydrogen phosphate.

Test solution. A suitable volume diluted with water to contain
3750 Units perml.

Reference solution. A 0.02 per cent w/v solution ofkanamycin
B sulphate RS in water.

Apply to the plate 4 f.ll of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a current of warm air,
spray with ninhydrin and stannous chloride reagent and heat

1536



IP 2010

at 110° for 15 minutes. Any spot corresponding to kanamycin
B'in the chromatogram obtained with the test solution is not
more intense than the spot in the chromatogram obtained
with the reference solution.

Bacterial endotoxins (2.2.3). Not more than 0.67 Endotoxin
Unit per mg ofkanamycin.

Assay. Determine the weight of the contents of 10 containers.
Using the mixed contents of the 10 containers determine by
the microbiological assay of antibiotics, Method A or Method
B (2.2.10).

For a container of average content weight, the upper fiducial
limit oferroris not less than 95.0 per cent and the lower fiducial
limit of error is not more than 115.0 per cent of the stated
number of Units.

Storage. Store in single dose containers protected from light
and moisture.

Labelling. The label states (1) the strength in terms of the
number of Units or the equivalent weight of kanamycin in a
suitable dose-volume or in the sealed container; (2) the volume
of Water for Injections for constituting the solution (for
contents of a sealed container).

Heavy Kaolin
Heavy Kaolin is a purified, natural, hydrated aluminium silicate
of variable composition.

Category. Pharmaceutical aid.

Description. Fine, white or greyish white, soft powder;
odourless.

Identification

A. To 0.5 g in a metal crucible add 1 g ofpotassium nitrate and
3 g of anhydrous sodium carbonate, heat until the mixture
has melted and allow to cool. To the residue add 20 ml of
boiling water, mix, ftlter and wash the residue with 50 ml of
water. To the residue add 1 ml of hydrochloric acid and 5 ml
of water and ftlter. To the ftltrate add 1 ml of 10M sodium
hydroxide and ftlter. To the ftltrate add 3 ml of ammonium
chloride solution; a gelatinous, white precipitate is produced.

B. 0.25 g gives the reaction of silicates (2.3.1).

Tests

Acidity or alkalinity. To 1.0 g add 20 ml of carbon dioxide
free water, shake for 2 minutes and filter. To 10ml of the filtrate
add 0.1 ml of phenolphthalein solution. The solution is
colourless and not more than 0.25 ml of 0.01 M sodium
hydroxide is required to change the colour of the solution to
pink.

LIGHT KAOLIN

Arsenic (2.3.10). Disperse 5.0 g in 50 ml ofwater and add 10ml
of stannated hydrochloric acid. The resulting solution
complies with the limit test for arsenic (2 ppm).

Heavy metals (2.3.13). Boil 5.0 g with 7.5 ml of2M hydrochloric
acid and 27.5 ml ofwater for 5 minutes, filter, wash the residue
with water and dilute the combined ftltrate and washings to
50ml with water (solutionA). To 5 ml ofsolution A add 5 ml of
water, 10 ml ofhydrochloric acid and 25 ml of4-methylpentan
2-one, shake for 2 minutes, allow the layers to separate and
evaporate the aqueous layer to dryness on a water-bath.
Dissolve the residue in 1 ml of5 M acetic acid, dilute to 25 ml
with water and ftlter. 12 ml of the resulting solution complies
with the limit test for heavy metals, Method D (50 ppm). Use
lead standard solution (1 ppm Pb) to prepare the standard.

CWorides (2.3.12). Shake 4.0 g with a mixture of 34 ml of
distilled water and 6 ml of 5 M acetic acid for 1 minute and
filter. 10ml ofthe filtrate complies with the limit test for chlorides
(250 ppm).

Sulphates (2.3.17). 2 ml of the ftltrate obtained in the test for
chlorides diluted to 15 ml complies with the limit test for
sulphates (750 ppm).

Substances soluble in mineral acids. Not more than 1 per
cent, determined by the following method. To 10 ml ofsolution
A add 1.5 ml of 1 M sulphuric acid, evaporate to dryness on
a water-bath, ignite, cool and weigh.

Organic impurities. Heat 0.3 g to redness in a calcination
tube. The residue is only slightly more coloured than the
original substance.

Adsorption power. In a ground-glass-stoppered test-tube
shake 1.0 g with 10 ml of a 0.37 per cent w/v solution of
methylene blue for 2 minutes and allow to settle. Centrifuge
and dilute 1 volume of the solution to 100 volumes with water.
The solution is not more intensely coloured than a 0.003 per
cent w/v solution of methylene blue.

Swelling power. Triturate 2 g with 2 ml of water; the mixture
does not flow.

Loss on ignition (2.4.20). Not more than 15.0 per cent,
determined on 1.0 g.

Light Kaolin
Light Kaolin is a native hydrated aluminium silicate, freed
from most of its impurities by elutrlation and dried. It may
contain a suitable dispersing agent.

Category. Antidiarrhoeal.

Dose. 15 to 75 g.

Description. Light, white powder free from gritty particles;
odourless; almost tasteless; unctuous to the touch.
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Identification

A. Fuse 1 g with 2 g of anhydrous sodium carbonate, warm
the residue with 10 ml ofwater, fIlter, wash the fIlter with 5 ml
of water and reserve the residue. To the combined fIltrate and
washings add 3 ml of hydrochloric acid; a gelatinous
precipitate is produced.

B. Dissolve the residue reserved in test A in 10 ml of
2 M hydrochloric acid; the solution gives reaction B of
aluminium salts (2.3.1).

C. Triturate 2 g with 2 ml ofwater; the resulting mixture flows.

Coarse particles. Transfer 5 g to a stoppered cylinder (16 cm x
35 mm), add 60 ml of a 1 per cent w/v solution of sodium
pyrophosphate, shake thoroughly and allow to stand for
5 minutes. Using a pipette, withdraw 50 ml from a point about
5 cm below the surface of the liquid. To the remaining liquid
add 50 ml of water, shake, allow to stand for 5 minutes and
withdraw 50 ml in the same manner as before. Repeat the
operation until a total of 400 ml of suspension has been
withdrawn under the prescribed conditions. Transfer the
remainder to an evaporating dish and evaporate to dryness
on a water-bath. The residue, after drying at 105°, weighs not
more than 25 mg.

Fine particles. Disperse 5 g. in 250 ml of water by shaking
vigorously for 2 minutes in a stoppered flask, pour immediately'
into a glass cylinder, 5 em in diairletet,and transfet20ml to a
glass dish using a pipette. Evaporate to dryness and dry to
constant weight at 105°. Allow the remainder of the suspension
to stand for 4 hours at 20° and withdraw a second 20-ml portion
using a pipette with its tip exactly 5 cm below the surface and
without disturbing the sediment. Transfer the second portion
to a glass dish, evaporate to dryness and dry to constant
weight at 105°. The weight of the residue from the second
portion is not less than 70 per cent of the weight of the residue
from the ftrst portion.

Tests

Arsenic (2.3.10). Disperse 5 gin 50 ml ofwater and add 10 ml
of stannated hydrochloric acid; the resulting solution
complies with the limit test for arsenic (2 ppm).

Heavy metals. Heat 6.0 g for 15 minutes under a reflux
condenser on a water-bath with a mixture of 70 ml of water
iiridl0 iruof hidrochloric-iiaaa,nd" fIlter.-T6 40mr 6fthe
fIltrate add 0.5 ml of nitric acid and evaporate to a low bulk.
Add 20 ml of water, 2 gof iiml110liilirn chlofideand 2 gof
ammonium thiocyanate and extract with two quantities, each
of 10 ml, of a mixture of equal volumes of amyl alcohol and
ether. To the aqueous layer add 2 g of citric acid and sufficient
water to produce 60 ml. 12 ml of the solution complies with the
lirrrit test for heavy metals, Method]) (2.3.13)(20 PPm).

IP 2010

Chlorides (2.3.12). Boil 1.0 g with 40 ml ofwater and 20 ml of
2 M nitric acid under a reflux condenser for 5 minutes, cool
and fIlter. 30 ml of the fIltrate complies with the limit test for
chlorides (330 ppm).

Soluble matter. Boil 2 g with 100 ml of 0.2 M hydrochloric
acid under a reflux condenser for 5 minutes, cool, fIlter and
evaporate 50 ml to dryness. The residue, after ignition at about
600° for 30 minutes, weighs not more than 10 mg.

Loss on drying (2.4.19). Not more than 1.5 per cent, detennined
on 1 g by drying in an oven at 105°.

Loss on ignition (2.4.20). Not more than 15.0 per cent,
detennined on 1 g by igniting at 600°.

Storage. Store protectedfrom moisture.

Ketamine Hydrochloride

iC'n ,HCI
lJ'NHCHs

C13HJ6ClNO,HCl Mol. Wt. 274.2

Ketamine Hydrochloride is (RS)-2-(2-chlorophenyl)-2
methylarninocyclohexanone hydrochloride.

Ketarnine Hydrochloride contains not less than 98.5 per cent
and not more than 101.0 per cent of C13H16ClNO,HCl.

Category. General anaesthetic.

Dose. By slow intravenous injection, the equivalent of 1 to 2
mg ofketarnine per kg body weight over 60 seconds, repeated
according to patient's response; by deep intramuscular
injection, the equivalent of4 to 10 mg ofketamine per kg body
weight, repeated according to patient's response.

(11.54 mg of ketamine hydrochloride is approximately
equivalent to 10 mg ofketamine).

Description. A white, crystalline powder.

Identification

A, Detennine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ketamine
hydrochloride RS or with the reference spectrum ofketamine
hydrochloride.

B. A 10 per cent w/v solution gives the reactions of chlorides
(2.3.1).
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C. Melting range (2.4.21). 258° to 261°.

Tests

Appearance ofsolutIon. A 20.0 per cent w/v solution is clear
(2.4.1), and colourless (2.4.1).

pH (2.4.24). 3.5 to 4.1, deterrnined in a 10.0 percent w/v solution.

Optical rotation (2.4.22). - 0.2° to +0.2°, deterrnined in 2.0 per
cent w/v solution in water.

Related snbstances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 50 mg of the substance under
examination in 50 ml of the mobile phase.

Reference solution. Dilute 1.0 ml of the test solution to 10.0 ml
with the mobile phase. Dilute 1.0 ml of this solution to 20.0 ml
with the mobile phase.

Chromatographic system

- a stainless steel column 12.5 crn x 4.0 rom, packed with
octadecylsilane bonded to porous silica (5 /lID),
mobile phase: dissolve 0.95 g of sodium
hexanesulphonate in 1000 ml ofa mixture of25 volumes
of acetonitrile and 75 volumes of water, add 4 ml of
acetic acid,
flow rate. 1 ml per minute,

spectrophotometer set at 215 nm,

injection volume. 20,.u.

Inject the test solution and the reference solution. Run the
chromatogram 10 times the retention time ofthe principal peak.
In the chromatogram obtained with the test solution the sum
of areas of all the secondary peaks is not more than the area of
the principal peak in the chromatogram obtained with the
reference solution, (0.5 per cent). Ignore any peak with an area
less than 0.2 times the area of the principal peak in the
chromatogram obtained with the reference solution (0.1 per
cent).

Heavy metals (2.3 .13). 1.0 g complies with limit: test for heavy
metals, Method A (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Assay. Weigh accurately about 0.5 g and dissolve in 1 ml of
anhydrousfonnic acid. Add 50 ml ofanhydrous glacial acetic
acid and 10 ml of mercuric acetate solution. Titrate with
0.1 M perchloric acid, using crystal violet solution as
indicator. Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02742 g of
C13H16ClNO,HCl.

Storage. Store protected from moisture.

KETAMINE INJECTION

Ketamine Injection

Ketamine HydrocWoride Injection

Ketamine Injection is a sterile solution of Ketamine
HydrocWoride in Water for Injections.

Ketamine Injection contains not less than 95.0 percent and
not more than 105.0 per cent of the stated amount ofketamine,
C13H16ClNO.

Usual strengths. The equivalent of 10 mg per ml; 50 mg per
ml; 100 mg of ketamine per ml (11.54 mg of ketamine
hydrochloride is approximately equivalent to 10 mg of
ketarnine).

Identification

A. Dilute a suitable volume with 0.1 M hydrochloric acid to
produce a solution containing 0.03 per cent w/v of ketamine.
When examined in the range 230 nm to 360 nm (2.4.7), the
resulting solution shows absorption maxima at about 269 nm
and276nm.

B. Dilute a suitable volume with a mixture of 49 volumes of
methanoland 1 volume of 1 M sodium hydroxide to produce
a solution containing 0.07 per cent w/v of ketamine. When
examined in the range 230 nm to 360 nm (2.4.7), the resulting
solution shows an absorption maximum at about 301 rim.

Tests

pH(2.4.24).3.0t05.5.

Related substances. Determine by liquid chromatography
(2.4.14).

Note-Prepare the solutions immediately before use.

Test solution. Dilute a quantity of injection containing about:
0.12 g of Ketaminein 100ml of the mobile phase.

Reference solution (a). Dilute 1.0 ml of the test solution to 200
ml with the mobile phase.

Reference solution (b). Dilute 1.0 ml of reference solution (a)
to 2 ml with the mobile phase.

Chromatographic system
- a stainless steel column 12.5 cm x 4.0 rom, packed with

octadecylsilane bonded to porous silica (5 /lID) ( Such
as Lichrosorb RP18),
mobile phase: a solution prepared by dissolving 0.95 g
ofsodium hexanesulphonate in 1000 ml of a mixture of
25 volumes of acetonitrile and 75 volumes of water
and add 4 ml of 6 M acetic acid,

- flow rate. 1 ml per minute,
- spectrophotometer set at 215 nm,

injection volume. 20 ,.u.
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Inject the test solution, reference solution (a) and (b). Run the
chromatogram 10 times the retention time of the principal peak.
The retention time is about 3 to 4.5 minutes for ketamine. In
the chromatogram obtained with the test solution the area of
any secondary peak is not more than the area of the principal
peak in the chromatogram obtained with reference solution
(a) (0.5 per cent), and the area of one such peak is not more
than the area of the principal peak in the chromatogram
obtained with reference solution (b) 0.25 per cent). Ignore any
peak with an area less than 0.4 times the area of the principal
peak in the chromatogram obtained with reference solution
(b) (0.1 percent).

Bacterial endotoxins (2.2.3). Not more than 0.40 Endotoxin
Unit per mg ofketamine hydrochloride.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. To an accurately measured volume containing about
0.5 g ofketamine add sufficient water to produce 200.0 ml and
mix. To 20.0 ml of the resulting solution add 3 ml of
0.1 M sodium hydroxide and extract with three quantities,
each of 15 ml, ofchloroform. Combine the chloroform extracts
and shake successively with three quantities, each of30 ml, of
0.05 Msiilpliiiric acid: Dillite the coml:iined aeidextractsto
209~0 ml with 0.05M sulphuric acid (saturated with
chloroform), and measure the absorbance of the resulting
solution at the maximum atabout 269 nm (2.4.7).

Calculate the content of C13HI6ClNO from the absorbance
obtained by repeating the determination using a standard
solution of ketamine hydrochloride RS containing the
equivalent of 250 Ilg per ml of ketamine base in the same
medium in place of the substance under examination.

Storage. Store protected from light at a temperature not
exceeding 300

•

Labelling. The label states the strength in terms of the
eqlliv:aleillt amount ofketamine in a suitable dose-volume.

Ketoconazole

----- -~1--
N

-5-
0~ -)-

o 1\ - '{-,
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H3C H CI~CI
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Ketoconazole is cis-l-acetyl-4-[[(2RS,4RS)-2-(2,4"dichloro
phenyl)-2-(lH-imidazol-l-ylmethyl)-I,3-dioxolan
4-yl]methoxy1]phenylpiperazin~.

Ketoconazole contains not less than 98.0 per cent and not
more than 102.0 per cent of C26H2sChN404, calculated on the
dried basis.

Category. Antifungal.

Dose. For an adult, 200 mg to 400 mg once daily with food for
14 days; for a child, 3 mg per kg body weight daily.

Description. A white to off-white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that 'obtained with ketoconazole
RS or with the reference spectrum ofketoconazole.

B. In the test for Related substances, the principal peak in the
chromatogram obtained with the test solution corresponds to
the peak in the chromatogram obtained with reference
solution (a).

C. Melting range (2.4.21). 1480 to 1520
•

Tests

Specific optical rotation (2.4.22). -1.00 to +1.00
, determined ina4.6percel1t wlv solution il1-methanor- ----- -----

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 0.1 g of the substance to under
examination in 10.0 ml ofmethanol.

Reference solution (a). Dissolve 2.5 mg each of ketoconazole
RS and loperamide hydrochloride RS in 50 ml of methanol.

Reference solution (b). Dilute 5.0 ml of the test solution to
100.0ml with methanol. Dilute 1.0ml ofthis solution to 10.0ml
withmeihanol.

Chromatographic system
stainless steel column 10 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (3 /lffi),

- mobile phase: A. a mixture of 5 volumes ofacetonitrile
and 95 volumes of 0.34 per cent w/v solution of
tetrabutylammonium hydrogen sulphate,

------------------------Ka:miXtu.re of50volilllles 6faceti5iiifflte

and 50 volumes of 0.34 per cent w/v solution of
fetfdbutylcz-hirn()1iiUin hydrogen sUlphate,-

- a linear gradient programme using the conditions given
below,

- flow rate. 2 ml per minute,
- spectrophotometer set at 220 nm,

inje:cti<)ll volume. 10
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Time Mobile phase A Mobile phase B
(min.) (per cent v/v) (per cent v/v)

o-10 10CH0 {}--t100

10-15 0 100

Inject reference solution (b). Adjust the sensitivity of the
system so that the height of the principal peak is at least 50
per cent of the full scale of the recorder.

Inject reference solution (a). The test is not valid unless the
resolution between the peaks due to ketonazole and loperamide
is not less than 15.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution the sum of the
areas of all the secondary peaks is not more than the area of
the principal peak in the chromatogram obtained with reference
solution (b) (0.5 per cent). Ignore any peak with an area less
than 0.1 times that of the principal peak in the chromatogram
obtained with reference solution (b) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with limittest for heavy
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more'than 0.5 per cent, determined
on 1.0 g by drying in an oven at 80° at a pressure not exceeding
2.7 kPa for 4 hours.

Assay. Weigh accurately about 0.2 g, dissolve in 40 ml of
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric
acid, determining the end-point potentiometrically
(2.4.25).Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02657 g of

Cz6H2sCl2N40 4.

Storage. Store protected from light.

Ketoconazole Tablets
Ketoconazole Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
ketoconazole, C26H2sChN404.

Usnal strength. 200 mg.

Identification

Determine by thin-layer chromatography (2.4.17), coating the
plate with silica gel G.

Mobile phase. A mixture of42 volumes ofhexane, 40 volumes
of ethyl acetate, 15 volumes of methanol, 2 volumes of water
and 1 volume of glacial acetic acid.

Test solution. Shake a quantity ofpowdered tablets containing
200 mg of Ketoconazole with 10 ml of chloroform, dilute to
20 ml with chloroform and fJ.lter.

KETOCONAZOLE TABLETS

Reference solution. A 1.0 per cent w/v solution of
ketoconazole RS in chloroform.

Apply to the plate 10 ,n of each solution. After development,
dry the plate in air and expose to iodine vapour. The principal
spot in the chromatogram obtained with the test solution
corresponds to that obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.2,
Medium. 900 ml of O.lM hydrochloric acid,

Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and fJ.lter. Measure
the absorbance of the fJ.ltrate, suitably diluted if necessary
with the dissolution medium at 270 nm (2.4.7). Calculate the
content ofC26H2sChN404, in the medium from the absorbances
obtained from a solution of ketoconazole RS.

D. Not less than 80 per cent of the stated amount of

Cz~2sChN404.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of methanol and
dichloromethane.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 200 mg of
Ketoconazole, shake with 50.0 ml of the solvent mixture and
centrifuge. To 5.0 ml of this solution, add 5.0 ml of a 0.5 per
cent w/v solution of terconazole RS (internal standard) in the
solvent mixture and dilute to 50.0 ml with the solvent mixture.

Reference solution. Dissolve 20 mg of ketoconazole RS in
20 ml of the solvent mixture, add 5.0 ml ofthe internal standard
solution and dilute to 50.0 ml with the solvent mixture.

Chromatographic system

- a stainless steel column 30 cm x 3.9 mm, packed with
octadecylsilane bonded to porous silica (5 !JlD.),
mobile phase: a mixture of 7 volumes of 0.2 per cent
w/v of di-isopropylamine in methanol and 3 volumes
of a 0.5 per cent w/v solution of ammonium acetate,
flow rate. 3 ml per minute,

spectrophotometer set at 225 nm,

injection volume. 20 ,n.
Inject the test solution and the reference solution. The relative
retention times are about 0.6 for ketoconazole and 1.0 for
terconazole.
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KETOPROFEN-

Ketoprofen

o CHs

~_COOHV-V
Mol. Wt. 254.3

Ketoprofen is (RS)-2-(3-benzoylphenyl)propionic acid.

Ketoprofen contains not less than 98.5 per cent and not more
than 100.5 per cent of C16H1403, calculated on the dried basis.

Category. Anti-inflammatory; analgesic.

Dose. 100 to 200 mg daily, in 2 to 4 divided doses, with food.

Description. A white or almost white, crystalline powder;
odourless or almost odourless.

Identification

Test A may be omitted iftests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ketoprofen RS
or with the reference spectrum of ketoprofen.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.001 per centw/v solution in methanol (75 per cent) shows
an absorption maximum only at about 258 nm; absorbance at
about 258 nm, about 0.66.

C. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of50 volumes ofacetone, 49 volumes
of dichloromethane and 1 volume of glacial acetic acid.

Test solution. Dissolve 0.1 g of the substance under
examination in 100 rnl ofacetone.

Reference solution (a). A 0.1 per cent w/v solution of
ketoprofen RS in acetone.

Reference solution (b). A mixture of equal volumes of 1.0 per
cent wlv solution of indomethacin RS and refererence solution
(a) in acetone.

Apply to the plate 10 III of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
The principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with reference solution (a). The test is not valid unless the
chromatogram obtained with reference solution (b) shows two
clearly separated spots.

Tests

Related substances. Determine by liquid chromatography

IP 2010

Note-:Prepare -the solutions _immediately before use.

Test solution. Dissolve 20 mg of the substance under
examination in 20 rnl of the mobile phase.

Reference solution. Dilute 1.0 rnl of the test solution to 50.0 rnl
with the mobile phase. Dilute 1.0 rnl of this solution to 10.0 rnl
with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 fJIll),
- mobile phase: a mixture of 2 volumes offreshly prepared

phosphate buffer pH 3.5 , 43 volumes of acetonitrile
and 55 volumes of water,

- flow rate. 1 rnl per minute,
- spectrophotometer set at 233 nm,

injection volume. 20 Ill. .
Inject the reference solution. Adjust the sensitivity of the
system so that the height of the principal peak is at least 50
per cent of the full scale of the recorder,

Inject the test solution and the reference solution. Run the
chromatogram 7 times the retention time of the principal peak.
In the chromatogram obtained with the test solution the area
of any secondary peak is ribt mote than the area.of the principal
peak in the chromatogram obtained with reference solution
(0.2 per cent). The sum of areas of all the secondary peaks is
notmore than twice the area ofthepeak due to impurity in the
chromatogram obtained with the reference solution (0.4 per
cent). Ignore any peak with an area less than 0.1 times the area
of the principal peak in the chromatogram obtained with the
reference solution (0.02 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 60° at a pressure not exceeding
0.7kPa.

Assay. Weigh accurately about 0.5 g, dissolve in 25 rnl of
ethanol (95 per cent) previously neutralised to phenol
phthalein solution, add 25 ml of water Titrate with
0.1 M sodium hydroxide using phenolphthalein solution as
indicator.

1 rnl of 0.1 M sodium hydroxide is equivalent to 0.02543 g of

C1Jf140 3'

~tQJ:.~g~,- ~~()r.eJ"_r.()t~(;!~~tfr()!J:1};rl()!SJ!I!~, .._ _. ._ .. __ . __.._.

Ketoprofen Capsules.
Ketoprofen Capsules contain not less than 92.5 per cent and
not more than 107.5 per cent of the stated amount of
ketoprofen, CI6H140 3.
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Ketorolac Tromethamine

C15H13N03,C~llN03 Mol. Wt. 376.4

Ketorolac Trometharnine is salt of(RS)-5-benzoyl-2,3-dihydro
lH-pyrrolizine-l-carboxylate with 2-arnino-2-(hydroxymethyl)
propane-l,3-diol.

Ketorolac Trometharnine contains riot less than 98.5 percent
and not more than 101.5 per cent of C15H13N03,C4HllN03,
calculated on the dried basis.

Category. Non-steroidal Antiinflamatory.

Description. A white or almost white, crystalline powder.

- mobile phase: a mixture of2 volumes offreshly prepared
phosphate buffer pH 3.5 , 43 volumes of acetonitrile
and 55 volumes of water,

- flow rate. 1 ml per minute,
- spectrophotometer set at 233 nm,
- injection volume. 20,.u.

Inject the test solution and the reference solution. The area of
any secondary peak is not more than the area of the principal
peak in the chromatogram obtained with the reference solution
(0.2 per cent). The sum of the areas of all the secondary peaks
is not more than 2.5 times the area of the principal peak in the
chromatogram obtained with the reference solution (0.5 per
cent). Ignore any peak with an area less than 0.1 times the area
of the principal peak in the chromatogram obtained with the
reference solution (0.02 per cent).

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents
of 20 capsules containing about 25 mg of Ketoprofen, shake
for 10 minutes with 150 ml of methanol (75 per cent), mix
and dilute to 250.0 ml with methanol (75 per cent). Allow
to stand, dilute 10.0 ml of the supernatant liquid to
100.0 ml with methanol (75 per cent) and measure the
absorbance of the resulting solution at the maximum at about
258 nm (2.4.7).

Calculate the content of C16H1403 taking 662 as the specific
absorbance at 258 nm.

Storage. Store protected from moisture.

OH
( .NH2

HO~OH

eOOH

Ketorolac Trometamol

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of phosphate buffer prepared by dissolving
1.46 g of potassium dihydrogen orthophosphate and 20.06 g
of disodium hydrogen orthophosphate in 1000 ml of water,
adjusted to pH 7.5 with orthophosphoric acid,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure
the absorbance of the filtrate, suitably diluted if necessary
with the dissolution medium to prepare a solution containing
about 0.001 per cent w/v of ketoprofen at 260 nm (2.4.7).
Calculate the content of C16H1403, in the medium from the
absorbances obtained from a solution of ketoprofen
capsule RS .

D. Not less than 80 per cent of the stated amount of C16H1403.

Related substances. Determine by liquid chromatography
(2.4.14).

Tests

Identification

AShake a quantity of the contents of the capsules containing
0.5 g of Ketoprofen with 50 ml of chlorofonn for 5 minutes,
filter, evaporate to dryness using a rotary evaporator, induce
crystallisation by prolonged scratching of the inside wall of
the container with a glass rod and separate the crystals by
centrifugation or filtration.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ketoprofen RS
or with the reference spectrum of ketoprofen.

B. When examined in the range 230 nm to 360 nm (2.4.7), the
final solution obtained in the Assay shows an absorption
maximum only at about 258 nm.

Usual strengths. 50 mg; 100 mg.

Reference solution. Dilute 1.0 ml of the test solution to 50 ml
with the solvent mixture. Dilute 1.0 ml of this solution to
10.0 ml with the solvent mixture.·

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 !J1l1) ,

Note-Prepare the solutions immediately before use.

Solvent mixture. 40 volumes of acetonitrile and 60 volumes
of water.

Test solution. Shake a quantity of the contents of capsules
containing about 100 mg of Ketoprofen in 100 ml with the
solvent mixture.
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Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ketorolac
tromethamine RS or with the reference spectrum of ketorolac
tromethamine.

B. Determine by thin layer Chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 95 volumes of dichloromethane,
5 volumes of acetone and 2 volumes of glacial acetic acid.

Test solution. A 0.5 per cent w/v solution of the substance
under examination in a mixture of 2 volumes of
dichloromethane and 1 volume of methanol.

Reference solution. A 0.5 per cent w/v solution of ketorolac
tromethamine RS in the same solvent.

Apply separately to the plate 40 ~ of each solution. Mter
development, dry the plate in air, spray with a freshly prepared
alcoholic solution containing 30 mg of ninhydrin per ml, dry
at 150° for 2 to 5 minutes and examine. The yellow spots with
pink to purple borders obtained with the test solution
corresponds to the spots obtained with the reference solution.

Tests

.i'\ppel:ll"ance ofsohl~OI1~A3 .QP~~ cent Vi/v.s()lution in carbon
dioxide-free water (solution A) is clear (2.4.1.).

pH (2.4.24).5.7 to 6.7 determined on a solution prepared by
diluting 5 ml of solution A to 15 ml with carbon dioxide-free
water.

Light absorption (2.4.7). Absorbance of solution A at 430 TIm,

not more than 0.10.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. 30 volu!J:le.s of tetrahydrofuran and 70
volumes of water.

Test solution. Dissolve 20.0 mg of the substance under
examination in 50.0 ml of the solvent mixture.

Reference solution (a). A 0.004 per cent w/v solution of
ketorolac tromethamine RS in the solvent mixture. Dilute
1.0 ml of the solution to 100.0 mlwith the solvent mixture.

Reference solution (b). Prepare in situ 5-benzoyl-2,3-dihydro
IH-pyrrolizin-l-one (ketorolac impurity A) in the following
manner. Place in a 250-ml separating funnel, 100 ml ofwater,
100 ml of dichloromethane, 30 mg of the substance under
examination and 1 ml of a 10.3 per cent w/v solution of
hydrochloric acid. Insert the stopper, shake, and allow the
layers to separate. Transfer the lower dichloromethane layer
to a stoppered borosilicate glass flask. Insert the stopper and

IP 2010

expose to daylight for 10-15 minutes. Evaporate 1.0 ml of the
solution to dryness in a current of air, or in a stream ofnitrogen.
Dissolve the residue in 1.0 ml of the solvent mixture.

Chromatographic system
a stainless steel column 25 cm x 4.6 mID packed with
octadecylsilane bonded to porous silica ( 5 fJIll) ,

- column temperature. 40°,
- mobile phase: a mixture of 30 volumes of

tetrahydrofuran and 70 volumes of a solution prepared
by dissolving 5.75 g of ammonium dihydrogen
phosphate in 900 ml of water, adjusted to pH 3.0 with
orthophosphoric acid and diluting to 1000 ml with water,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 313 TIm,

- injection volume. 10~.

Inject reference solution (b). The resolution between the peaks
due to ketorolac impurity A and ketorolac is not less than
1.5.

Inject the test solution and reference solution (a). Record the
chromatogram of the test solution for three times the retention
time of the principal peak. The area of any. secondary peak
obtained-with the testsolutionis not more than the area ofthe
peak in the chromatogram obtained with reference solution
(a) (0.1 percent) and the sum: of the areas of all the secondary

P~aks isIlot .Il1()re tb.!I!LJQJiIl1~s_!h~_!l!~~_()L!l!~p~ak ..l:!!1:<!
the chromatogram obtained with reference solution (a)
(l.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in vacuum at 60° for 3 hours.

Assay. Dissolve 0.3 gin 60 ml ofanhydrous acetic acid. Titrate
with Q.1 M perchloric acid, cieterIIlilling t:h~end-poillt

potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03764 g of

CI9H~206'

Ketorolac Trometbamine Injection
KetofolacTfo:rI1etamblInjectibll

Ketorolac Tromethamine Injection contains not less than 90.0
per cent and not more than 110.0 per cent of the stated amount
of ketorolac tromethamine CIS HI3N03,C4HIIN03.

Usulll stnmgtlI$.15mgperml; 30I11gperml.
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Identification

Prepare a mixture of equal volumes of the test solution and
reference solution (a) and chromatograph the mixture as
directed in the Assay. The chromatogram thus obtained
exhibits two main peaks corresponding to ketorolac and
naproxen.

Tests

pH (2.4.24). 6.9 to 7.9.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Bacterial endotoxins (2.2.3). Not more than 5.8 Endotoxin units
per mg ofketorolac tromethamine.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of methanoland water.

Note - Protect the solutions from light.

Test solution. Dilute an accurately measured volume containing
12 mg of Ketorolac Tromethamine to 50.0 ml with methanol.
To 5.0 ml ofthis solution add 5.0 ml ofreference solution (b)
and dilute to 50.0 ml with the solvent mixture.

Reference solution (a). A 0.024 per cent w/v solution of
ketorolac tromethamine RS in methanol. To 5.0 ml of the
solution, add 5.0 ml of reference solution (b) and dilute to
50.0 ml with the solvent mixture.

Reference solution (b). A 0.03 per cent w/v solution of
naproxen RS in methanol.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 Ilm),

- mobile phase: a mixture of55 volumes ofmethanol, 44
volumes of water and 1 volume of glacial acetic acid,

- flow rate. 1.2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 100 Ill.

Inject reference solution (a). The relative retention times are
about 0.7 for ketorolac and 1.0 for naproxen. The resolution
between the peaks due to ketorolac and naproxen is not less
than 5.4, the column efficiency determined from the ketorolac
peak is not less than 2700 theoretical plat~s, the tailing factor
is not more than 1.5·· and the relative standard deviation for
replicate injections is not more than 1.5 per cent.

Inject the test solution and reference solution (a).

Calculate the content ofClsHI3N03,C4 H 11N03in the injection.

Storage. Store protected from light, at a temperature not
exceeding 30°.

KETOROLAC TROMETHAMINE TABLETS

Ketorolac Tromethamine Tablets
Ketorolac Trometamol Tablets

Ketorolac Tromethamine Tablets contain not less than 90.0
per cent and not more than 110.0 per cent ofthe stated amount
of ketorolac tromethamine ClsHI3N03,C4HIIN03.

Usual strength. 10 mg.

Identification

Prepare a mixture of equal volumes of the test solution and
reference solution (a) and determine by liquid chromatography
(2.4.14) as described in the Assay, using the mixture. The
chromatogram obtained exhibits two main peaks corresponding
to ketoro1ac and naproxen.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 600 m1 ofwater,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure
the absorbance (2.4.7) ofthe filtrate, suitably diluted with the
medium ifnecessary, at the maximum atabout 322 nm.

Calculate the content of ClsHI3N03,C4HIIN03 in the medium
from the absorbance obtained from a solution of known
concentration of ketorolac tromethamine RS in the same
medium.

D. Not less than 75 per cent of the stated amount of
ClsHI3N03,C~IIN03.

Uniformity of content. Comply with the test stated under
Tablets.

Powder 1 tablet and transfer to volumetric flask thatwill provide
a final concentration ofabout 0.1 mg of ketorolac tromethamine
per ml . Add a quantity of water equivalent to about 10 per
cent of the volume of the flask and mix with the aid of
ultrasound. Add a quantity of methanol equivalent to about
40 per cent ofthe volume ofthe flask and mix with the aid of
ultrasound for about 10 minutes to dissolve the ketorolac
tromethamine. Cool, dilute to volurrie with methanol and mix.
Centrifuge. Dilute 5.0 ml ofthe clear supernatant to 50.0 ml
with methanol and mix. Measure the absorbance of the
resulting solution at the maximum at about 322 nm using
methanol as blank. Calculate the content of
ClsHI3N03,C4HIIN03 from the absorbance obtained from a
solution of known concentration of ketorolac tromethamine
RS.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. Equal volumes of methanol and water.

1545



KETOROLAC TROMETHAMINE TABLETS IF 2010

Ketotifen Hydrogen Fumarate

Ketotifen Fumarate

Identification

A Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with ketotifen
hydrogen fumarate RS or with the reference spectrum of
ketotifen hydrogen fumarate.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of 3 volumes of water, 7 volumes of
anhydrous formic acid and 90 volumes of di-isopropyl ether.

Test solution. Dissolve 40 mg of the substance under
examination in 10.0 ml ofmethanol.

Reference solution. A 0.11 per cent w/v solution of fumaric
acid RS in methanol.

Apply separately to the plate 5 III of each solution. Allow the
mobile phase to. rise 17 cm. Diy the plate iii WaITl1 aii and
examine in ultraviolet light at 254 nm. Spray lightly with a
0.5 per cent w/v solution of potassium permanganate in
1.4 per cent v/v solution of sulphuric acid. In the
chromatogram obtained with the test solution, the spot due to
fumaric acid corresponds to the principal spot in the
chromatogram obtained with the reference solution.

Ketotifen Fumarate is 4,9-dihydro-4-(1-methylpiperidin-4
ylidene)-1OH-benzo[4,5]cyclohepta[1 ,2-b]thiophen-lO-one
hydrogen fumarate.

Ketotifen Rurnarate contains not less than 98.0 per cent and
not more than 101.0percentofC19H19NOS,C~04'calculated
on the dried basis.

Category. Antihistarninic.

Description. A white to brownish-yellow crystalline powder.

Tests

Appearance of solution. A 2.0 per cent w/v solution in
methanol is clear (2.4.1) and hot Il10te intensely coloured than
reference solution YS4, BYS4 or BS4 (2.4.1) .

Related substauces. Determine by liquid chromatography
(2.4.14).

NOTE- Protect the solutions from light.

Solvent mixture. Equal volumes of methanol and water.

TestsoTit-iion:··DIs·solVe··30·· mg of the substance under
examination in 100.0 ml of a mixture of the solvent mixture.

Reference solution (a). Dilute 1.0 ml of the test solution to
50.0 ml with the solvent mixture. Dilute 1.0 ml of the solution
to 10.0 ml with the solvent mixture.

Reference solution (b). Dissolve 3.0 mg of 4-(1
methylpiperidin-4-ylidene)-4H-benzo[4,5]cydohepta[1,2-Mol. Wt. 425.5

NOTE-,-, Protect the solutions from light.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 20 mg of Ketorolac
Tromethamine, add 10 ml ofwater and shake well. Add 40 ml
of methanol and mix with the aid of ultrasound for about
10 minutes to dissolve the ketorolac tromethamine. Cool, dilute
to 100.0 ml with methanol and mix. Centrifuge To 5.0 ml ofthe
clear supernatant liquid add 5.0 ml of reference solution (b),
add sufficient solvent mixture to produce 50.0 ml and mix.

Reference solution (a). A 0.024 per cent w/v solution of
ketorolac tromethamineRS in methanol. To 5.0 ml of the
solution, add 5.0 ml of reference solution (b) and dilute to
50.0 ml with the solvent mixture.

Reference solution (b). A 0.03 per cent w/v solution of
naproxen RS in methanol.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 f1lll),

- mobile phase : a mixture of 55 vohlIIlesof methanol,
44 volumes of water and 1 volume of glacial acetic
acid,

- flow rate. 1.2 ml per minute,
- spectrophotometer set at 254 nrn,

injection volume. 1001l1.

Inject reference solution (a). The relative retention tirnesare
about 0.7 for ketorolac and 1.0 for naproxen. The resolution
between the peaks due to ketorolac and naproxen is not less
than 5.4, the column efficiency determined from the ketorolac
peak is not less than 2700 theoretical plates, the tailing factor
is not more than 1.5 and the relative standard deviation for
replicate injections is not more than 1.5 per cent.

Inject the test solution and reference solution (a).

Calculate the content OfC1SH13N03,C4H1IN03 in the tablets.

Storage. Store protected from light and moisture, at a
temperature nbt exceeding 30°;

o
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(per cent v/v)

ff)

60~90

<.X>

90~60

ff)
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b]thiophen-9,1O-dione RS (ketotifen impurity A RS) in 10 m1
of methanol and dilute to 20.0 m1 with water.

Reference solution (c). To 1.5 m1 ofreference solution (b), add
1.0 m1 of the test solution and dilute to 10 m1 with the solvent
mixture.

Reference solution (d). Dilute 0.5 m1 ofreference solution (b)
to 50 m1 with the solvent mixture.

Chromatographic system

- a stainless steel column 15 cm x 4.0 mm, packed with
octadecylsilane bonded to porous silica (3 /lID),
column temperature 40°,
mobile phase: A. a mixture of 175!Jl of triethylamine
and 500 m1 ofwater,

B. a mixture of 175 !Jl of triethylamine
and 500 m1 ofmethanol,
flow rate. 1m1 per minute,
a linear gradient programme using the conditions given
below,
spectrophotometer set at 297 DID,

injection volume. 20 !Jl.

Time Mobile phase A
(in min.) (per cent v/v)

0-12 40

12-20 40~10

20-25 10

25-26 1O~

26-31 40

Inject the test solution and reference solutions (a), (c) and (d).
The relative retention time of ketotifen impurity A with
reference to ketotifen is about 0.86. In the chromatogram

KETOTIFEN FUMARATE

obtained with reference solution (c), the resolution is not less
than 1.5 between the peaks due to ketotifen and to ketotifen
impurity A. In the chromatogram obtained with reference
solution (d), the signal-to-noise ratio is not less than 70 for
the principal peak.

For the calculation of contents, multiply the area of the
corresponding peak by the following correction factor: 1.36
for impurity. In the chromatogram obtained with the test
solution, the area of the peak due to ketotifen impurity Ais not
more than the area of the principal peak in the chromatogram
obtained with reference solution (a) (0.2 per cent), the area of
the peak due to any other impurity is not more than the area of
the principal peak in the chromatogram obtained with reference
solution (a) (0.2 per cent) and the sum of the areas of all the
secondary peaks is not more than 2.5 times the area of the
principal peak in the chromatogram obtained with reference
solution (a) (0.5 per cent). Ignore any peak with an area 0.25
times the area of the principal peak in the chromatogram
obtained with reference solution (a) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying at 105° for 4 hours.

Assay. Dissolve 0.35 g in a mixture of 30 m1 of anhydrous
acetic acid and 30 m1 of acetic anhydride. Titrate with 0.1 M
perchloric acid, determining the end-point potentiometrically
(2.4.25). Carry out a blank titration.

1 m1 of 0.1 Mperchloric acid is equivalent to 0.04255 g of
C23H23NOsS.

Storage. Store protected from light.
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Labetalol Hydrochloride

LabetalolTablets

LacticAcid

Lactose

Anhydrous Lactose

Lactulose

Lamivudine

Lamivudine Oral Solution

LamivudineTablets

Lamivudine andTenofovirTablets

Lamivudine andZidovudineTablets
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Mol. Wt. 364.9

Identification

Tests

boronic acid in anhydrous pyridine and allow to stand for
20 minutes.

Chromatographic system
- a stainless steel column 1.5 m x 4 mm, packed with acid

washed, silanised diatomaceous support (125 to
150 /lIll) coated with 3 per cent w/w ofpolymethylphenyl
siloxane,
temperature:
column. 270°,
inlet port and detector at 300°,

- flow rate. 20 rnl per minute of the carrier gas.

Two peaks due to the two diasterioisomers appear in the
chromatogram. Adjust the sensitivity of the detector so that
the chromatogram obtained, the height of the taller of the
diasterioisomer peaks is about 80 per cent of the full-scale
deflection. The area of each peak is not less than 45 per cent
and not more than 55 per cent of the sum of the areas of the
two peaks. The test is not valid unless the height of the trough
separating the two diasterioisomers peaks is less than 5 per
cent of the full-scale deflection.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 50 mg of the substance under
examination in the mobile phase and dilute to 10 rnl with the
mobile phase.

Reference solution. Dilute 0.5 rnl of the test solution to 100 rnl
with the mobile phase.

Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with
octadecylsilane chemically bonded to porous silica
(5/lIll),

- column temperature.30°,
- mobile phase: a degassed mixture of 150rnl oftetrahydro-

juran, 300 rnl of methanol, 550 rnl of water, 0.82 g of
tetrabutylammonium hydrogen sulphate, 1 g of sodium
octyl sulphate and 10 rnl of a 10 per cent w/v solution of
sulphuric acid,

- flow rate. 1 rnl per minute,
- spectrophotometer set at 229 nm,
- injection volume. 20 fll.

Equilibrate the column with the mobile phase for about
30 minutes.

Adjust the sensitivity of the system so that the height of the
principal peak in the chromatogram obtainedwith the reference
solution is at least 50 per cent of the full scale of the recorder.
The retention time of the principal peak is 10 minutes to
15 minutes. Ifnecessary, adjust the water content of the mobile
phase ensuring that the 2:1 ratio of methanol to tetrahydro
furan is maintained.

,HCI

CHs NoH

~N~CONH2U H OH

L~betalol Hydrochloride

Labetalol Hydrochloride is all-rac-2-hydroxy-5-[l-hydroxy
2-(1-methyl-3-phenylpropylamino)ethyl]benzamide
hydrochloride.

Labetalol Hydrochloride contains not less than 98.5 per cent
and not more than 101.0per cent ofC19H2~203,HCI,calculated
on the dried basis.

Category. Antihypertensive.

Dose. Orally, initially, 100 mg twice daily with food, increased
at fortnightly intervals to usual dose of 200 mg twice daily;
upto 800 mg daily in 2 divided doses; maximum 2.4 g daily; by
intravenous injection, 50 mg over 1 minute, repeated after
5 minutes, ifnecessary; maximum 200 mg.

Description. A white or almost white powder or granules.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with labetalol
hydrochloride RS or with the reference spectrum of labetalol
hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.005 per cent w/v solution in 0.1 M hydrochloric acid shows
an absorption maximum only at 302 nm; absorbance at 302 nm,
about 0.43.

C. Dissolve 10 mg in 5 rnl of water and add 1 rnl of ferric
chloride test solution; a purple colour is produced.

D. A 1 per cent w/v solution gives the reactions of chlorides
(2.3.1).

Appearance of solution. A 1.0 per cent w/v solution is clear
(2.4.1), and not more intensely coloured than reference solution
YS6(2.4.1).

pH (2.4.24). 4.0 to 5.0, determined in a 1.0 per cent w/v solution.

Diasterioisomer ratio. Determine by gas chromatography
(2.4.13).

Test solution. Dissolve 2 mg of the substance under exami
nation in 1 rnl of a 1.2 per cent w/v solution of 1-butane-
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Inject each solution. Continue the chromatography for three
times the retention time of the principal peak in the
chromatogram obtained with the test solution; the area of any
peak other than the principal peak is not greater than 0.6 times
that of the principal peak in the chromatogram obtained with
the reference solution (0.3 per cent); the sum of the areas of
any such peaks is not greater than the area of the principal
peak in the chromatogram obtained with the reference solution
(0.5 per cent). Ignore any peak due to the solvent and any
peak with an area less than 0.1 times the area of the principal
peak in the chromatogram obtained with the reference solution.

Heavy metals (2.3.13). Dissolve 2.0 g in a mixture of 20 ml of
water and 5 ml of dilute sodium hydroxide solution. The
solution complies with the limit test for heavy metals, Method
C(20ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 1.0per cent, determined
on 1.0 g by drying in an oven at 1050 at a pressure not exceeding
0.7kPa.

Assay, Weigh accurately about 0.2 g, dissolve in 10 ml of
anhydrous formic acid and 40 ml of acetic anhydride. Titrate
with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloricacid is equivalent to 0.03649g of
CI9H2~203,HCl.

NOTE - Mix thoroughly throughout the titration and stop
the titration immediately after the end-point is reached.

Storage. Store protected from moisture.

Labetalol Tablets
Labetalol HydrochlorideTablets

Labetalol Tablets contain not less than 95.0 per cent and not
more thariI05.0 pel: cent -of the stated alIlount of labl::talol
hydrochloride, CI9H2~203,HCl.

Usual strengths. 50 mg; 100 mg; 200 mg; 400 mg.

Identification

A. To a quantity of the powdered tablets containing 50 mg of
1~l:>(':t~Ql I:IY<l.rQcI1lO!i.(tel!cl.d~QrnJ.Of Q.1 M hydrochloric
acid and heat on a water-bath for 30 minutes. Cool, filter, add
10 ml of am1Jlonia buffer pH 10.0 and extract with three
quantities, each of 15 ml, of dichloromethane. Shake the
combined extracts with 5 g of anhydrous sodium sulphate,
filter and evaporate the filtrate to dryness.

On the residue, determine by infrared absorption
spectrophotometry (2.4.6). Compare the spectrum with that

IP 2010

obtained with labetalol RS or with the reference spectrum of
labetalol.

B. When examined in the range 230 urn to 360 urn (2.4.7), a
0.004 per cent w/v solution of the residue obtained in test A in
0.1 M sodium hydroxide shows an absorption maximum only
at about 333 urn.

C. Disperse a quantity of the powered tablets containing
10 mg ofLabetalol Hydrochloride in a mixture of 2 ml ofwater
and 2 ml of ferric chloride test solution; a purple colour is
produced.

Tests

Diasterioisomer ratio. Determine by gas chromatography
(2.4.13).

Test solution. Shake a quantity of the powdered tablets
containing 0.5 g of Labetalol Hydrochloride with 10 ml of
methanol, filter and evaporate the fIltrate to dfyness using a
rotary evaporator.

Chromatographic system
- a stainless steel column 1.5 m x 4 mm, packed with acid

washed, silanised diatomace~us support (125 to
l50/lill) coated\vith 3 percenfw/wofpolyinethylphenYl
siloxane,

- temperature:
column. 270°,
inlet port and detector at 3000

,

flow rate. 20 ml per minute of the carrier gas.

Two peaks due to the two diasterioisomers appear in the
chromatogram. Adjust the sensitivity of the detector so that
the chromatogram obtained, the height of the taller of the
diasterioisomer peaks is about 80 per cent of the full-scale
deflection. The area of each peak is not less than 45 per cent
and not more than 55 per cent of the sum of the areas of the
two peaks. The test is not valid unless the height of the trough
separa,ting the two diasterioisomers peaks is less than 5 per
cent of the full-scale deflection.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 75 volumes of dichloromethane,
25 volumes of methanol and 5 volumes of strong ammonia
solution.

TesT sollifion.--SliaICe-a:-quanfity-6rtlie-po\iierea-filbTefs
containing 0.5 g of Labetalol Hydrochloride with 10 ml of
methanol, fIlter and use the filtrate.

Reference solution (a). Dilute 1 volume of the test solution to
100 volumes with methanol.

Reference solution (b). Dilute reference solution (a) with an
equal volume of methanol.

1552



IP 2010

Apply to the plate 20 III of each solution. After development,
dry the plate in a current ofwarm air, heat at 105° for 30 minutes,
cool and examine in ultraviolet light at 254 nm. Any secondary
spot in the chromatogram obtained with the test solution is
not more intense than the spot in the chromatogram obtained
with reference solution (a) and not more than one such spot is
more intense than the spot in the chromatogram obtained
with reference solution (b).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.5 g of Labetalol
Hydrochloride, shake with 200 ml of 0.05 M sulphuric acid
for 30 minutes and dilute to 250.0 ml with 0.05 M sulphuric
acid, mix and filter. Dilute 10.0 ml ofthe filtrate to 250.0 ml with
the same solvent and measure the absorbance of the resulting
solution at the maximum at about 302 nm (2.4.7).

Calculate the content of CI9H2~203,HCI taking 86 as the
specific absorbance at 302 nm.

Storage. Store protected from moisture.

Lactic Acid

C3H60 3 Mol. Wt. 90.1

Lactic Acid consists of a mixture of2-hydroxypropionic acid,
its condensation products, such as lactoyl-Iactic acid and
other polylactic acids, and water. The equilibrium between
lactic acid and polylactic acids depends on concentration and
temperature.

It is usually in the form of the racemate [(RS)-lactic acid], but
in some cases the (S)-isomer may predominate.

Lactic Acid contains the equivalent of not less than 88.0 per'
cent and not more than 92.0 per cent w/w of C3H60 3.

Category. Pharmaceutical aid.

Description. A colourless or slightly yellow, viscous liquid;
almost odourless; hygroscopic.

Identification

A. Warm 1 g with 0.1 g of potassium permanganate;
acetaldehyde is evolved.

B. Gives reaction A oflactates (2.3.1).

C. A 10 per cent w/v solution is strongly acidic.

LACTIC ACID

Tests

Appearance ofsolution. The substance under examination is
not more intensely coloured than reference solution YS6 (2.4.1).

Arsenic (2.3.10). Mix 10.0 gwith 50 ml ofwater and 10ml of
stannated hydrochloric acid. The resulting solution complies
with the limit test for arsenic (l ppm).

Heavy metals (2.3.13). Dissolve 5.0 gin 42 ml of 1 M sodium
hydroxide and dilute to 50 ml with distilled water. 12 ml of the
resulting solution complies with the limit test for heavy metals,
Method D (10 ppm).

Citric, oxalic and phosphoric acids. To 5 ml of the solution
prepared in the test for Heavy metals add 6 M ammonia until
slightly alkaline. Add 1 ml of calcium chloride solution and
heat on a water-bath for 5 minutes. Both before and after
heating, any opalescence in the solution is not more intense
than that in a mixture of 5 ml of the test solution and 1 ml of
water.

Ether-insoluble substances. Dissolve 1.0 g in 25 ml of ether;
the solution is not more opalescent than the solvent used for
the test.

Vol~tile fatty acids. Cautiously heat 5 g in a glass-stoppered
flask at 50° for 10 minutes; no unpleasant odour resembling
that of the lower fatty acids is recognisable immediately after
opening the flask.

Methanol and methyl esters. Place 2.0 g in a ground-glass
stoppered round-bottom flask and add 10 ml ofwater. Cool in
ice, cautiously add 30 ml of a 30 per cent w/v solution of
potassium hydroxide and cool in ice for a further 10 to
15 minutes. Steam distil the mixture into a 10-ml graduated
cylinder containing 1 ml of ethanol, collecting a volume of at
least 9.5 nil and dilute to 10.0 ml with water. To 1.0 ml of the
distillate add 5 ml ofpotassiumpermanganate andphosphoric
acid solution and mix. After 15 minutes add 2 ml of oxalic
acid and sulphuric acid solution, stir with a glass rod until
the solution is colourless and then add 5 ml of decolorised
magenta solution. After 2 hours any colour in the solution is
not more intense than that of 1 ml of a reference solution
containing 100 flg ofmethanol and 0.1 ml ofethanol treated in
the same manner beginning at the words "add 5 ml of '
potassium permanganate and phosphoric acid solution..".

Reducing sugars. Dilute 1 g with 10 ml of water, neutralise
with sodium hydroxide solution, add 5 ml ofpotassium cupri
tartrate solution, and boil; no red or greenish precipitate is
produced.

Sulphated ash (2.3.18). Not more than 0.1 percent.

Assay. Weigh accurately about 1.0 g in a ground-glass
stoppered flask and add 10 ml of water. Add 20.0 ml of
1 M sodium hydroxide, stopper the flask and allow to stand
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OH
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Acidity oralkalinity. Dissolve 6 gin 25 ml ofcarbon dioxide
free water by boiling, cool and add 0.3 ml ofphenolphthalein
solution. The solutionis colourless and not more than 0.4 ml
of 0.1 M sodium hydroxide is required to change the colour of
the solution to pink.

Specific optical rotation (2.4.22). +54.4° to +55.9°, determined
in a soIUtion obtained by dissolviilg 10.0 g in 80 ml of water
by heating to 50°, allowing to cool, adding 0.2 ml of
6 M ammonia, allowing to stand for 30 minutes and diluting to
100.0ml with water.

Light absorption (2.4.7). Dissolve 1.0 g in boiling water and
dilute to 10 ml with the same solvent (solution A). Absorbance
of solution A measured at the maximum at about 400 nm, not
more than 0.04.

Dilute 1ml ofsolutionA to 10 ml with water.

When examined in the range 210 nm to 300 nm, absorbance is
not more than 0.25 in the range 210 nm to 220 nm and not more
than 0.07 in the range 270 nm to 300 nrrl.
Arsenic (2.3.10). Dissolve 10.0 g in 50 ml of water and add
10 ml of stannated hydrochloric acid AsT; the resulting
solution complies with the limit test for arsenic (1 ppm).

Heavy metals (2.3.13). Dissolve 4.0 g in 20 ml ofwarm water,
1.0 ml of 0.1 M hydrochloric acid and sufficient water to
produce 25 ml. The solution complies with the limit test for
heavy metals, Method A (5 ppm).

Microbial contamination (2.2.9). Total microbial countnotmore
than 100 per g. It complies with the test for Escherichia Coli
and Salmonella

Sulphated ash. Not more than 0.1 per cent, determined in the
following manner. To 1.0g add 1ml ofsulphuric acid, evaporate
to dryness on a water-bath and ignite to constant weight.

Water (2.3.43). '4.5 to 5.5 per cent, determined on 0.5 g in a
mixture of 1ml ofjormamide and 2 ml ofmethanol.

Storage. Store protected frommoisture.

Anhydrous Lactose

Mol. Wt. 3"60.3

OH

';---0

Lactose

C12H220 11,HzO

Lactose is O-p-n-galactopyranosyl-(1 ---74)
a-n-glucopyranose monohydrate.

Category. Pharmaceutical aid (excipient).

Description. A White or alI11ostwhite,crystalline poWder;
odourless.

HO

Lactose Monohydrate; Milk Sugar

HO

Identification

for 30 minutes. Titrate the excess of alkali with 1 M hydro
chloric acid, using dilute phenolphthalein solution as
indicator until the pink colour is discharged.

1 ml of 1 M sodium hydroxide is equivalent to 0.09008 g of
~~03' '

Storage. Store protected from light.

Test A may be omitted iftests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with lactose RS or
with the reference spectrum oflactose.

B. To 5 ml of a saturated solution add 5 ml of 1 M sodium
hydroxide and gently warm the mixture; the liquid becomes
yellow and then brownish-red. Cool to room temperature and
add 0.2 ml of potassium cupri-tartrate solution; a red
precipitate is formed.

C. Heat 5 ml of a 5 per cent w/v solution with 5 ml of
TO M aiiimoidd in a water::'batli at 800 for 10 iriiiiufes;' :ired
colour develops.

Tests

Appearance ofsolution. Dissolve 1.0 g in waterby heating to
50°, dilute to 10 ml withwater and allow to cool. The solution
is clear (2.4.1), and not more intensely coloured than reference
solutionBYS7 (2.4.1).

Mol. Wt. 342.3

Anhydrous Lactose is 4-0-p-n-galactopyranosyl-n-glucose.

Category. Phal1JUlcelltiSal aid(excipient).
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Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with anhydrous
lactose RS or with the reference spectrum of anhydrous lactose.

B. To 5 ml of a saturated solution add 5 ml of 1 M sodium
hydroxide and gently warm the mixture; the liquid becomes
yellow and then brownish-red. Cool to room temperature and
add 0.2 ml of potassium cupri-tartrate solution; a red
precipitate is formed.

C. Heat 5 ml of a 5.0 per cent w/v solution with 5 ml of 10 M
ammonia in a water-bath at 80° for 10 minutes; a red colour
develops.

Tests

Appearanceofsolution. Dissolve 1.0 g in waterby heating to
50°, dilute to 10 ml with water and allow to cool. The solution
is clear (2.4.1), and not more intensely coloured than reference
solution BYS7 (2.4.1).

Acidity or alkalinity. Dissolve 6 g of the substance under
examination in 25 ml of carbon dioxide-free water by boiling,
cool and add 0.3 ml ofphenolphthalein solution. The solution
is colourless and not more than 0.4 ml of 0.1 M sodium
hydroxide is required to change the colour of the solution to
pink.

Specific optical rotation (2.4.22). +54.4° to +55.9°, determined
in a solution prepared by dissolving 109 in 80 ml of water by
heating to 50°, allow to cool and add 0.2 ml of6 M ammonia.
Allow to stan.d for 30 minutes and dilute to 100.0 ml with
water.

Light absorption (2.4.7). A 10.0per cent w/v solution in water,
shows an absorption maxima at about 400 nm is not more than
0.04. Dilute 1.0 ml of the solution to 10.0 ml with water. When
examined in the range 210 nm to 220 nm; absorbance is not
more than 0.25 and in the range 270 nm to 300 nm, absorbance
is not more than 0.07.

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavymetals, Method D (5 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). Not more than 1.0 per cent, determined on
0.5 g in a mixture of 1 volume offormamide and 2 volumes of
methanol.

Microbial contamination (2.2.9). Total microbial countnotmore
than 100 CFU per g, 1 g is free from Escherichia coli.

LACTULOSE

Lactulose

Mol. Wt. 342.3

Lactulose is 4-0-~-D-galactopyranosyl-D-fructose.

Lactulose contains not less than 95.0 per cent and not more
than 102.0 per cent of lactulose, C12H22011, calculated on the
anhydrous basis.

Category. Pharmaceutical aid.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted if tests B, C and D are carried out and
test B may be omitted if tests A, C and D are carried out.

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 10 volumes ofglacial acetic acid,
15 volumes of5 per cent w/v solution ofboric acid" 20 volumes
of methanol and 55 volumes of ethyl acetate.

Test solution. Dissolve 50 mg of the substance under
examination in 10.0 ml ofwater.

Reference solution. A 0.5 per cent w/v solution of lactulose
RSin water.

Apply to the plate 2 III of each solution. Allow the mobile
phase to rise 15 cm. Dry the plate at 105° forS minutes and
allow to cool. Spray with a 0.1 per cent w/v solution of 1,3
dihydroxynaphthalene in a mixture of 10 volumes ofsulphuric
acid and 90 volumes of methanol. Heat at 110° for 5 minutes.
The principal spot in the chromatogram obtained with the test
solution corresponds to the principal spot in the chromatogram
obtained with the reference solution.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the. principal
peak in the chromatogram obtained with reference solution
(b).

C. Dissolve 50 mg in 10 ml ofwater. Add 3 ml ofcupri-tartaric
solution and heat. A red precipitate is formed.

D. Dissolve0.125 gin 5 ml ofwater and add 5 ml ofammonia.
Heat on a water-bath at 80° for 10 minutes. A red colour
develops.
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Tests

Solution A. Dissolve 3.0 g in 50.0 ml of carbon dioxide-free
water.

Appearance of solution. Solution A is clear (2.4.1) and not
more intensely coloured than reference solution BY5 (2.4.1).

pH (2.4.24). 3.0to 7.0, determined in solutionA.

Specific optical rotation (2.4.22). - 46.0° to - 50.0°, determined
in a 5 per cent w/v solution in water.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissoive 1 g of the substance under examination
in 10 ml of water. Add 12.5 ml of acetonitrile with gentle
heating and dilute to 25.0 ml with water.

Reference solution (a). To 3 ml of the test solution, add 47.5
ml of acetonitrile with gentle heating and dilute to 100.0 ml
with water.

Reference solution (b). Dissolve 1.0 g of lactulose RS in 10 ml
of water, add 12.5 ml of acetonitrile with gentle heating and
dilute to 25.0 ml with water.

Reference solution (c). Dissolve the contents·of a vial of
lactulosefor system suitability RS in 1ml ofa mixture ofequal
volumes of acetonitrile and water.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

arninopropylsilane bonded to porous silica (3 J:.t1l1),
- column temperature. 38°,
- mobile phase: a mixture of 220 volumes of a solution

prepared by dissolving 1.15 g of sodium dihydrogen
orthophosphate in 1000 ml of water and 780 volumes
of acetonitrile,

- flow rate. 1ml per minute,
refractive index detector,
injection volume. 20 fll.

Iriject reference solution (c): The tesUsnof"alidrinless the
resolution between the peaks due to lactulose and lactulose
impurity Ais not less than 1.3. The relative retention time with
reference to lactulose for tagatose (lactulose impurity E) is
about 0.38, for fructose (lactulose impurity D) is about 0.42,
for galactose (lactulose impurity B) is about 0.57, for epilactose
(lactulose impurity A) is about 0.9 and for lactose (lactulose
impurity.C)is about 1.17.

Inject reference solution (a) and the test solution. Run the
chromatogram 2.5 times the retention time of the principal
peak. In the chromatogram· obtained with the test solution,
the area of any secondary peakis not more than the area of
the principal peak in the chromatogram obtained with reference
solution (a) (3.0 per cent).

Methanol. Not more than 20 ppm.

IP 2010

Determine by gas chromatography (2.4.13).

Test solution. To 79 mg of the substance under examination in
a 20 ml vial, add 1.0 ml of the internal standard solution and
5 fll of a 0.1 per cent v/v solution of methanol.

Internal standard solution. Mix 0.5 ml of propanol with
100.0mlofwater. Dilute 1.0 ml of this solution to 100.0 ml with
water. Further dilute 5.0 ml of the solution to 50.0 ml with
water.

Reference solution. To 1.0 ml of the internal standard solution
in a20 ml vial, add 5 fll ofa0.1 per cent v/v solution ofmethanol.

Chromatographic system
- a stainless steel column 2 m x 2 mm, packed with

ethylvinylbenzene-divinylbenzene copolymer (180 !JIll),
- temperature:

column 148°,
injector port at 200° and detector at 2200

,

- flame ionization detector,
- flow rate. 30 ml per minute using nitrogen as the carrier

gas.

Inject 1 ml of the gaseous phase of each solution.

Calcnlate the content of methanol.

The ratio of the area of the peak due to methanol to the area of
the peak due to the internal standard in the chromatogram
obtained with the test solution is not more than 50 ppm.

Boron. Not more than 9 ppm.

NOTE-Avoid where possible the use of glassware.

Reference solution. Dissolve 50 mg of boric acid in 100.0 ml
of water. Dilute 5.0 mlofthis solution to 100.0 ml with water.
Keep in a well-closed polyethylene container.

In first polyethylene 25-ml flask, dissolve 0.5 gofthe substance
under examination in 2.0 ml of water (solution A), in second
polyethylene 25-ml flask, dissolve 0.5 g of the substance under
e.:x:.@1illJ:l.tiQI1<:lj§§Qly~Qm.l ,0.mlQf!he r~fereJ:l~~s()l11tiQ.1!.~Q

1.0 ml ofwater (solution B), in third polyethylene 25 ml flask,
dilute 1.0 ml of the reference solution with 1.0 ml of water
(solution C) and in fourth polyethylene 25 ml flask, take 2.0 ml
of water (solution D).

To each flask, add 4.0 ml of acetate-edetate buffer solution
pH 5.5. Mix and add 4.0 ml of freshly prepared azomethine
s(}lution. Mix and allow to.~tand.f2!.l ho!!!,: _MeasU!~_~

absorbance of solutions A, Band Cat 420 nrn (2.4.7), using
solution D as the compensation liquid. The test is not valid
unless the absorbance of solution C is not less than 0.25.
The absorbance of solution B is not less than twice that of
solution A.

Lead (2.3.15). Not more than 0.5 ppm.

Smpbl:lted l:lsb (2,.3,18).NQtmQl'~ tb.~ O.lpeLcent.
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Water (2.3.43). Not more than 2.5 per cent, determined on
0.5g.

Microbial contamination (2.2.9). Total viable aerobic count
not more than 102micro-organisms per gram, determined by
plate count. It complies with the test for Escherichia coli.

Assay. Determine by liquid chromatography (2.4.14), as
described in the test for Related substances with the following
modification.

Inject reference solution (b) and the test solution.

Calculate the content of Cj2H220jj.

Lamivudine

Mol. Wt. 229.3

Lamivudine is (2R,5S)-4-amino-l-[2-(hydroxymethyl)
1,3-oxathiolan-5yl]-2(1H)-pyrimidinone.

Lamivudine contains not less than 98.0 per cent and not more
than 102.0 per cent ofCgHllN30 3S, calculated on the anhydrous
basis.

Category. Antiretroviral.

Dose. 150 mg twice daily.

Description. A white or almost white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with lamivudine RS
or with the reference spectrum of lamivudine.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak due
to lamivudine in the chromatogram obtained with the reference
solution.

C. Melting range (2.4.21). 172° to 178°.

Tests

Specific optical rotation (2.4.22). -136° to -144°, determined
in a 1.0 per cent w/v solution in methanol.

LAMIVUDINE

Related substances. Determine by liquid chromatography
(2.4.14), as described in the Assay but using the following
solutions.

Test solution. Dissolve 0.1 g of the substance under
examination in 100ml mobile phase.

Reference solution. A solution containing 0.001 per cent w/v
each of lamivudine RS and salicylic acid in the mobile phase.

Inject the reference solution and record the chromatogram for
at least twice the retention tjme of lamivudine. The order of
elution is lamivudine and then, salicylic acid. The test is not
valid unless the resolution between the peaks due to
lamivudine and salicylic acid is not less than 10, the column
efficiency determined from lamivudine peak is not less than
5000 theoretical plates and the tailing factor is not more than
1~ .

Separately inject the test solution and the reference solution
and measure the peak responses for each impurity. In the
chromatogram obtained with the test solution, the area of any
peak other than the principal peak is not greater than half of
the area of the principal peak in the chromatogram obtained
with the reference solution (0.5 per cent) and the sum of the
areas of all such peaks is not greater than the area of the
principal peakin the chromatogram obtained with the reference
solution (1.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with the limittest for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 percent.

Water (2.3.43). Not more than 0.5 per cent determined on 2.0 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under
examination in 100ml ofmobile phase.

Reference solution. A 0.025 per cent w/v solution of
lamivudine RS in mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 f.l1Il),
column temperature. 35°,
mobile phase: a degassed mixture of.5 volumes of
methanol and 95 volumes of a buffer prepared by
dissolving 1.9 g of ammonium acetate in 1000 ml of
water and adjusting the pH to 3.8 ± 0.2 with glacial
acetic acid,
flow rate. 1ml per minute,
spectrophotometer set at 270 nm,
injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
column efficiency determined from the lamivudine peak is not
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Acetonitrile
( per cent v/v)
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15
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LAMIVUDINE ORAL SOLUTION

less than 5000 theoreticalplates, thetailing factor is not more
than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternatively the test solution and the reference solution.

Calculate the content of CgHIlN30 3S.

Storage. Store protected from light and moisture.

Lamivudine Oral Solution
Lamivudine Oral Solution is a solution of Lamivudine in a
suitable flavoured vehicle.

Lamivudine Oral Solution contains not less than 90.0 percent
and not more than 110.0 per cent of the stated amount of
lamivudine, CgHIlN30 3S.

Usual strengths. 25 mg in 5 ml; 50 mg in 5 ml.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. Aihixttire of 40 v6ltiIhes6fl~bitf(Jii(}1,

30 volumes ofheptane, 30 volumes ofacetone and 10 volumes
of strong ammonia solution.

Test solution. Dilute the preparation under examination with
methanol to obtain a solution containing 2 mg of lamivudine
perml.

Reference solution. A 0.2 per cent w/v solution of lamivudine
RS in a mixture of 75 volumes methanol and 25 volumes of
water.

Apply to the plate 5 J.!l of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 TIm.

The principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with the reference solution.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak due
to lamivudine in the chromatogram obtained with the reference
solution.

Tests

pH (2.4.24). 5.0 to 7.0.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Transfer an accurately measured volume of the
preparation under examination containing 50 mg oflamivudine
to a 50-ml volumetric flask, add about 30 Ih1 of a solution
prepared 1:>Y mixing 10 volUInes ofacetonitrile and 90volUIn~s

IP2010

of 0.1 Mpotassium dihydrogen phosphate, the pH of which
is adjusted to 3.0 with dilute phosphoric acid (solution A),
mix with the aid ofultrasound for 5 minutes, diluteto volume
with solutionA and filter. Dilute 5 ml of the filtrate to 50 ml with
solution A.

Reference solution. Weigh accurately about 25 mg of
lamivudine RS and transfer to a 50-ml volumetric flask, dissolve
and dilute to volume with solution A. Further dilute 5 ml of
this solution to 250 ml with solution A.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane chemically bonded to porous silica
(5 J.IlIl), .
mobile phase: degassed gradient mixtures of acetonitrile
and 0.05 M potassium dihydrogen phosphate, adjusting
the pH of the solution to 3.0 with dilute phosphoric acid,
flow rate. 0.8 ml per minute,
a linear gradient programme using the conditions given
below,
spectrophotometer set at 270 TIm,

injection volume. 20 fll.
Time Phosphate buffer (pH 3.0)

(in min.) (per cent v/v)

o 98

10 85

25 30

35 30

40 98

50 98

Inject the reference solution. The test is not valid unless the
column efficiency determined from the lamivudine peak is not
less than 15,000 theoretical plates and the tailing factor is not
more than 1.5.

Inject solution A and the test solution. Examine the
chromatogram obtained with solution A for any extraneous
peaks and ignore the corresponding peaks observed in the
chromatogram obtained with the test solution. Ignore any
peaks due to preservatives also.

Any secondary peak observed in the chromatogram obtained
with the test solution should not be more than 1.0 per cent
and the sum of the areas of all the secondary peaks should
nofbemore than 2.0 percent whencalciilated by percentage
area normalisation.

Other tests. Comply with the tests stated under Oral Liquids.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately a quantity of the preparation
under examination containing about100 mg of lamivudine in a
1QO-rrll volUilletric flask, add about 50 ml ofwater, Illbc with the
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aid of ultrasound for 10 minutes, dilute to volume with water,
mix and filter. Dilute 5.0 ml ofthe filtrate to 50.0 ml with water.

Reference solution. Weigh accurately about 100 mg of
lamivudine RS in a 100-ml volumetric flask, dissolve and dilute
to volume with water. Dilute 5.0 ml of this solution to 50.0 ml
with water.

Chromatographic system
a stainless steel column 15 cm X 4.6 rom, packed with
octadecylsilane chemically bonded to porous silica
(5 !JII1),

- mobile phase: 80 volumes of water and 20 volumes of
methanol,

- flow rate. 1 ml per minute,
- spectrophotometer set at 270 nm,

injection volume. 20 ,.u.
Inject the reference solution. The test is not valid unless the
column efficiency determined from the lamivudine peak is not
less than 3000 theoretical plates, the tailing factor is not more
than 2.0 and the relative standard deviation for the replicate
injections is not more than 2.0 per cent.

Inject separately the test solution and the reference solution
and measure the responses for the major peak.

Determine the weight per ml (2.4.29) of the oral solution and
calculate the content ofCgH llN30 3S weight in volume.

Lamivudine Tablets
Lamivudine Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
lamivudine, CgHllN30 3S.

Usual strengths. 100 mg; 150 mg; 300 mg.

Identification

A. When examined in the range 200 nm to 400 nm (2.4.7), a
0.001 per cent w/v solution in a mixture of 50 volumes ofwater
and 50 volumes.ofacetonitrile, shows an absorption maximum
at about 270 nm.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak due
to lamivudine in the chromatogram obtained with the reference
solution.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Shake a quantity of the powdered tablets with a
suitable quantity of water, and disperse with the aid of
ultrasound. Add a quantity of acetonitrile containing half of

LAMIVUDINE TABLETS

the final volume to get a final concentration of 0.6 per cent
w/v of lamivudine. Mix with the aid of ultrasound for
10 minutes and make up the volume with water. Filter through
a membrane filter disc with an average pore diameter not greater
than 1.0 /lID, rejecting the first few ml of the filtrate.

Reference solution. A 0.024 per cent w/v solution of
lamivudine RS in a mixture of 80 volumes of water and
20 volumes of acetonitrile.

Chromatographic system as described under Assay

Inject the reference solution. The test is not valid unless the
column efficiency determined from the lamivudine peak is not
less than 3000 theoretical plates and the tailing factor is not
more than 2.0.

Separately inject the test solution. Calculate the amount of
related substances by the area normalisation method. The
content of any individual impurity is not more than 1.0 per
cent and the sum of all impurities is not more than 2.0 per cent.

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of 0.01 M hydrochloric acid,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter through
a membrane filter disc having an average pore diameter not
greater than 1.0 11m, rejecting the first 1 ml of the filtrate.
Measure the absorbance of the filtrate, suitably diluted if
necessary, at the maximum at about 270 nm (2.4.7). Calculate
the content ofCgH llN30 3S, in the medium from the absorbance
obtained from a solution ofknown concentration of lamivudine
RS in 0.01 M hydrochloric acid.

D. Not less than 70 per centofthe stated amount ofCgHllN30 3S.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Shake a quantity
of the powder containing about 100 mg of Lamivudine with a
mixture of50 volumes ofwater and 50 volumes ofacetonitrile
to have a final concentration of0.024 per cent ofLamivudine.
Disperse with the aid of ultrasound and filter through a
membrane filter disc with an average pore diameter not greater
than 1.0 /lID, rejecting the first few ml of the filtrate.

Reference solution. A 0.024 per cent w/v solution of
lamivudine RS in the same solvent mixture.

Chromatographic system
a stainless steel column 15 cm x 4.6 rom, packed with
octadecylsilane chemically bonded to POf.OUS silica
(5 !JII1),

- mobile phase: a degassed mixture of 5 volumes of
methanol and 95 volumes of a buffer. prepared by
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LAMIVUDINE AND TENOFOVIR TABLETS

dissolving 1.0 g of ammonium acetate and 1.0 mlof
glacial acetic acid in sufficient water to make 1000 ml
and adjusting the pH to 3.8 with glacial acetic acid,
flow rate. 1.5 ml per minute,

- spectrophotometer set at 270 nm,
- injection volume. 10 f.ll.

Inject the reference solution. The test is not valid unless the
column efficiency determined from the lamivudine peak is not
less than 3000 theoretical plates and the tailing factor is not
more than 2.0.

Separately inject the test solution and the reference solution
and measure the peak responses of the major peak..

Calculate the content of CgHIlN30 3S in the tablets.

Storage. Store protected from moisture.

Lamivudine and Tenofovir Tablets
Lamivudine and Tenofovir Disoproxil Fumarate Tablets

Lamivudine and Tenofovir Tablets contain not less than
90.0 per cent and not more than 110.0 per cent of the stated

amounts oflamivudine, CgHIlN30 3S and tenofovir disoproxil
fumarate, CI9H3oN"sOIOP,CJ:.J404.

Usual strengths. Lamivudine 300 mg and Tenofovir 600 mg .

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium: 900 ml ofO.l Mhydtochlotfcacid,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and f1lter.

Determine by liquid chromatography (2.4.14)

Test solution. The f1ltrate obtained as given above. Dilute the
f1ltrate ifnecessary, with the dissolution medium.

Reference solution. 5.0 ml of each of a 0.16 per cent w/v
solution of lamivudine RS and of tenofovir disoproxil
fumarate RS in methanol, diluted to 25 ml with the dissolution
medium.

Use the chromatographic system given in the Assay.

Inject the reference solution. The resolution between the peaks
dueto lamivudine and tenofovir disoproxil is notJess than 2.0.

IP 2010

Inject the test solution and the reference solution.

Calculate the contents of C gH lIN30 3S and
CI9H3oN"sOIOP,CJ:.J40 4.

D. Not less than 75 per cent of the stated amounts of
CgH l1N30 3S and CI9H3oN"SOIOP,C4~04'

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE -:- Prepare the solutions immediately before use.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing 100 mg of Lamivudine,
disperse in 100 ml of mobile phase A and f1lter.

Reference solution (a). A solution containing 0.1 per cent
w/v of lamivudine RS and tenofovir disoproxilfumarate RS

equivalent to 0.1 per cent wIv of tenofovir disoproxil in mobile
phase A.

Reference solution (b). Dilute 1 ml of the solution to 100 ml
with mobile phase A.

Reference solution (c). AO.02 per cent w/v solution offumaric
acid in mobile phllse A.

Chromatographic system
a stainless steel column 15 em x 4.6 rom, packed
octadecylsilane bonded to porous silica (5 f.I1Il),

- column temperature. 35°,
- mobilephase: A. a mixture of 95 volumes of a buffer

solution prepared by dissolving 1.9 g oT ammonium
acetate in 1000 ml of distilled water and adjusting the
pH to 3.8 with glacial acetic acid and 5 volumes of
methanol,

B. methanol,
- flow rate. 1 ml per minute,
- a linear gradient programme using the conditions given

below,
.- spectrophotometer set at 277 nm,

injection volume. 10 f.ll.
Time Mobile phase A

(in min.) (per cent v/v)

o 100

30 100

31 80

35 50

60 50

61 80

65 100

. 67 100
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Inject reference solution (a). The test is not valid unless the
column efficiency detennined from lamivudine and tenofovir
disoproxil peaks is not less than 750 and 1500 theoretical plates
respectively and the tailing factor is not more than 2.0.

Inject the test solution, reference solutions (b) and (c). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 3.5 times the area of any peak
in the chromatogram obtained with the reference solution (b)
(3.5 per cent) and the sum of areas of all the secondary peaks
is not more than 6 times the area of any peak in the
chromatogram obtained with the reference solution (b)
(6.0 per cent). Ignore the peak corresponding to the peak in
the chromatogram obtained with reference solution (c).

Other tests. Comply with the tests stated under Tablets.

Assay. Detennine by liquid chromatography (2.4.14).

NOTE - Prepare the solutions immediately before use.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing 20 mg of Lamivudine,
dissolve in 100 ml of the mobile phase and filter.

Reference solution. A 0.1 per cent w/v solution each of
lamivudine RS and tenofovir disoproxil fumarate RS in the
mobile phase. Dilute 20.0 ml of the solution to 100.0 ml with
the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica ( 5 !J1Il),
column temperature. 35°,
mobile phase: a mixture of50 volumes ofa buffer solution
prepared by dissolving 7.8 g of sodium dihydrogen
orthophosphate dihydrate in 1000 ml ofdistilled water,
adding 1 ml of triethylamine and adjusting the pH to
2.3 with orthophosphoric acid, and 50 volumes of
acetonitrile,
flow rate. 1 ml per minute,
spectrophotometer set at 260 urn,
injection volume. 10 Ill.

Inject the reference solution. The test is not valid unless the
column efficiency detennined from the peaksdue to lamivudine
and tenofovir disoproxil is not less than 750 and 1500
theoretical plates respectively, the tailing factor is not more
than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent for each component.

Inject the test solution and the reference solution.

Calculate the content ofCsHnN30 3S and C19H3oN"jOuiP,CA04
in the tablets.

Storage. Store protected from moisture, at temperature not
exceeding 30°.

LAMIVUDINE AND ZIDOVUDINE TABLETS

Lamivudine and Zidovudine Tablets
Lamivudine and Zidovudine Tablets contain not less than
90.0 per cent and not more than 110.0 per cent of the stated
amounts of lamivudine, CSH l1N30 3S, and zidovudine,
CIOH 13Nj 0 4•

Usual streugth. Lamivudine, 150 mg and zidovudine, 300 mg.

Identification

In the Assay, the two principal peaks in the chromatogram
obtained with the test solution correspond to the peaks due
to lamivudine and zidovudine in the chromatogram obtained
with the reference solution.

Tests

Dissolutiou (2.5.2).

Apparatus No.1,
Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter through
a membrane filter disc having an average pore diameter not
greater than 1.0 /lm, rejecting the fIrst 1 ml of the filtrate.

Detennine by liquid chromftography (2.4.14).

Test solution. Dilute 5.0 ml of the filtrate to 50.0 ml with the
mobile phase.

Reference solution. Weigh accurately about 30 mg of
lamivudine RS and 60 mg of zidovudine RS, transfer into a
100-ml volumetric flask, dissolve and dilute to volume with
the mobile phase. Dilute 5.0 ml of this solution to 50.0 ml with
0.1 M hydrochloric acid. Further dilute 5.0 ml of this solution
to 20.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane chemically bonded to porous silica
(5 !J1Il),
mobile phase: adegassed mixture of 60 volumes of a
buffer solution containing 0.1 M ammonium acetate in
0.1 per cent acetic acid and 40 volumes of methanol,

- flow rate. 1ml per minute,
- spectrophot<;>meter set at 270 urn,

injection volume. 20 Ill.
Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections for each of
the peaks corresponding to lamivudine and zidovudine is not
more than 2.0 per cent.

Separately inject the test solution and the reference solution
and measure the responses of the major peaks due to
lamivudine and zidovudine. Calculate the contents of
CSHl1N30 3S and CIOH13Nj0 4.
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LAMIVUDINE AND ZIDOVUDINE TABLETS

D. NotJess. than 75.0 per cent of the stat~damountsof

C8HllN30 3S and ClOH13Ns0 4•

Related. substances. Determine by liquid chromatography
(2.4.14).

Test solution. Weigh accurately a quantity of the powdered
tablets containing the average weight of one tablet, transfer
to a 100-ml volumetric flask and add about 50 ml of methanol.
Disperse with the aid of ultrasound for about 10 minutes with
occasional shaking to obtain a uniform dispersion, cool to
room temperature, dilute to volume with methanol and mix.
Filter through a membrane fIlter disc with an average pore
diameter not greater than 1.0 JlID, rejecting the fIrst few ml of
the fIltrate.

Reference solution (a). A 0.015 per cent w/v solution of
salicylic acid in methanol.

Reference solution (b). A solution containing 0.01 per cent
w/v each of thymine and ~-thymidine in methanol.

Reference solution (c). Transfer 5 ml of reference solution (a)
and 15 ml ofreference solution (b) to a 100-ml volumetric flask
and dilute to volume with methanol.

Reference solution (d). Weigh accurately about 300 mg of

~d:~~g!::~u::~~~U~~5~d:I~~;:::e~~:~e~~i~~:~;
and 20 ml of reference solution (a) and disperse with the aid of
ultrasound for about 15 minutes to dissolve. Dilute to volume
with methanol and fIlter through a membrane fIlter disc with
an average pore diameter not greater than 1.0 /lm, rejecting the
fIrst few ml of the fIltrate.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mID, packed with

octadecylsilane chemically bonded to porous silica
(51JlIl),
column temperature. 35°,
mobile phase: A. a buffer solution prepared by.
dissolving 1.945 g of ammonium acetate in 900 ml of
water, adjusted to pH 3.8 with glacial acetic acid and
diluting to 1000.0 ml with water,

B. methanol,
- flow rate. 1 ml per minute,
- a linear gradient programme using the conditions given

below,
- spectrophotometer set at 270 nm,

··_·~·injection·volume,·-10 Ilt·······_······_···_···· .

Time Mobile phase A
(inrnin.) (percent v/v)

o 90
10 90
25 80
40 90
45 90
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Inject reference solution (d). The test is not valid unless the
tailing factor of the larnivudine and zidovudine peaks is not
more than 2.0 and therelativestandarddeviationforreplicate
injections for each of the peaks corresponding to larnivudine
and zidovudine is not more than 2 per cent.

Separately inject the test solution and record the
chromatograms for at least two times the retention time of the
zidovudine peak. Separately inject reference solutions (a), (b)
and (c).

Calculate the amounts of the related substances by· the area
normalisation method. The content of thyrnine is not greater
than 2.0 per cent, of b-thymidine is not greater than 1.0 per
cent, of salicylic acid is not greater than 0.2 per cent and of
any unknown impurity not greater than 0.5 per cent. The sum
of all the impurities is not greater than 3.0 per cent. .

Otber tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test splution. Weigh and powder 20 tablets..Transfer an
accurately weighed quantity of the powder equivalent to the
average weight of one tablet into a 200-ml volumetric flask.
Add 100 ml of the mobile phase and disperse with the aid of
ultrasound for about 15 minutes with·occasional shaking to
obtain a uniform dispersion. Cool to room temperature and
dilute to volume with the mobile phase. Filter the solutiOn
through a membrane fIlter disc with an average pore diameter
not greater than 1.0 JlID, rejecting the fIrst few ml of the fIltrate.
Dilute 5.0 ml of the fIltrate to 25.0 ml with the mobile phase.
Further dilute 5.0ml to 50.0 ml willi the mobile phase and mix.

Reference solution. Weigh accurately about 30 mg of
lamivudine RS and 60 mg of zidovudine RS, transfer to a
100 ml volumetric flask, dissolve in the mobile phase and dilute
to volume with the mobile phase. Further dilute 5.0 ml of this
solution to 100.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm;packed with

octadecylsilane chemically bonded to porous silica
(51JlIl),

- mobile phase: a degassed mixture of 60 volumes of a
buffer solution containing 0.1 M ammonium acetate in
0.1 per cent acetic acid and 40 volumes of methanol,

- flow rate. 1 ml per minute,
- spectrophotometer set at 270 nm,

_·_='_·injectiofcvolume·: 20 pl···

Inject the reference solution. Th.e test is not valid unless the
relative standard deviation for replicate injections for each of
the peaks corresponding to larnivudine and zidovudine is not
more than 2.0 per cent.

Separately inject the test solution and the reference solution
and measure the peak responses of the major peaks.
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Mobile phase B
( per cent v/v)

95
85
55
40
40
95
95

Calculate the contents of CSH l1N30 3S and ClOHl3N504in the
tablets.

Storage. Store protected from moisture.

Lamivudine, Nevirapine and Stavudine
Dispersible Tablets
Lamivudine, Nevirapine and Stavudine Dispersible Tablets
contain not less than 90.0 per cent and not more than 110.0 per
cent of the stated amounts of lamivudine, CSH l1N30 3S,
nevirapine, Cl5Hl4N40 and stavudine, CIOHIZNz04.

Usual strengths. Lamivudine 30 mg, Nevirapine 6 mg and
Stavudine 50 mg; Lamivudine 60 mg, Nevirapine 12 mg and
Stavudine 100 mg.

Identification

In the Assay, the principal peaks in the chromatogram obtained
with the test solution correspond to the peaks in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Solvent mixture. 50 volumes of water and 50 volumes of
methanol.

Test solution. The filtrate obtained as given above, diluted
suitably if necessary, with the dissolution medium.

Reference solution. A solution containing 0.02 per cent w/v of
stavudine RS, 0.09 per cent w/v lamivudine RS and 0.15 per
cent w/v of nevirapine RS dissolved in minimum quantity of
methanol and makeup with solvent mixture. Dilute 5 m1 of the
solution to 100 ml with the dissolution medium.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 /lID),
mobile phase: a mixture of65 volumes ofa buffer solution
prepared by dissolving 1·g of octane suIphonic acid
sodium salts and 0.68 g of potassium dihydrogen
phosphate in 1000 ml of water, adding 1 ml of
triethylamine and adjusted to pH 2.5 with
orthophosphoric acid, and 35 volumes of methanol,
flow rate. 1 m1 per minute,
spectrophotometer set at 266 nm,
injection volume. 10 J.t1.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 1.5 for each component, the
column efficiency in not less than 2000 theoretical plates for
lamivudine and the relative standard deviation for replicate
injections is not more than 2.0 per cent for each component.

Inject the test solution and the reference solution.

Calculate the content of CSH l1N30 3S, Cl5Hl4N40 and
CIOHIZNz04.

D. Not less than 80 per cent of the stated amounts of
CSHIIN303S, C15Hl~40 and CIOHIZNz04.

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE - Prepare the solutions immediately before use.

Solvent mixture. 70 volumes of 0.2 per cent v/v ortho
phosphoric acid and 30 volumes of methanol.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing 75 mg of Lamivudine,
dissolve in 100 m1 of the solvent mixture and filter.

Reference solution (a). Weigh accurately about 75 mg of
lamivudine RS, 130 mg ofnevirapine RS and 20 mg ofstavudine
RS, dissolve in 20 m1 ofmethanol and dilute to 100 m1 with the
solvent mixture. Dilute 5 ml of the solution to 50 m1 with the
solvent mixture.

Reference solution (b). Dissolve 0.38 mg of Thymine and
0.15 mg ofCarboxylic acid in 50 m1 ofthe solvent mixture, add
10 m1 ofreference solution (a), dilute to 100 m1 with the solvent
mixture and filter.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 /lID),

- mobile phase: A. methanol,
B. a buffer solution prepared by

dissolving 1.925 g of ammonium acetate in
1000 ml of water and adjusted to pH 3.0 with
trifluoroacetic acid,
flow rate. 1,.2 ml per minute,
a linear gradient programme using the conditions given
below,
spectrophotometer set at 266 nm,
injection volume. 10 J.t1.

TIme Mobile phase A
(min.) ( per cent v/v)

o 5
15 15
30 45
40 60
48 60
51 5
60 5
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Inject reference solution (b). The relative retention times
for carboxylic acid is 0.36, for thymine is 0.42, for larnivudine,
0.74, for stavudine, 1.0 and for nevirapine, 2.19. The test is not
valid unless the tailing factor is not more than 1.5 and the
resolution between carboxylic acid and thymine is not less
than 2.0.

Inject the test solution. Any individual impurity each for
larnivudine and nevirapine is not more than 1 per cent and for
stavudine, is not more than 3 per cent and the sum of all
impurities is not more than 5.0 per cent.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 50 volumes of water and 50 volumes of
methanol.

Test solution. Weigh accurately a quantity of the powdered
tablets containing 50 mg ofLarnivudine, dissolve in 100.0 rnl
ofsolvent mixture. Dilute 10.0 rnl ofthe solution to 50.0 rnl with
the solvent mixture and filter.

Reference solution. A solution containing 0.10 per cent
w/v of lamivudine RS, 0.175 per cent w/v nevirapine RS
ancl Q.025 percent w/v of stavudine RSdissolved ill
minimum quantity of methanol and makeup with solvent
mixture. Dilute 5.0 rnl of the solution to 50.0 rnl with the solvent
mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsihine bonded to porous silica (5 /-UTI),

mobile phase: a mixture of 65 volumes ofa buffer solution
prepared by dissolving 1 g of octane sulphonic acid
and 0.68 g of potassium dihydrogen phosphate in
1000 rnl of water, adding 1 rnl of triethylamine and
adjusting the pH to 2.5 with orthophosphoric acid, and
35 volumes of methanol.

- flow rate. 1 rnl per minute.

- spectrophotometer set at 266 nm,

- injection volume. 10 Ill.
Inject the reference solution. The test is not valid unless
the tailing factor is not more than 1.5 for each component,
the column efficiency in not less than 2000 theoretical
plates for larnivudine and the relative standard deviation for
replicate-injections is not-IDore-than-2:0percent-for each
component.

Inject the test solution and the reference solution.

Calculate the content of CSH llN30 3S, ClsH14N40 and
ClOH12N204 in the tablets.

Storage. Store protected from moisture, at a temperature not
!':Jl:c.:!':~clirlg2;;°.

.Lamivudine, Nevirapine and Stavudine
Tablets
Larnivudine, Nevirapine and Stavudine Tablets contain not
less than 90.0 per cent and not more than 110.0 per cent of the
stated amounts of lamivudine, CSH llN30 3S, nevirapine,
ClsH14N40, and stavudine, ClOH12N20 4.

Usual strengths. Stavudine, 30 mg, Larnivudine, 150 mg and
Nevirapine, 200 mg; Stavudine, 40 mg, Larnivudine, 150 mg
and Nevirapine, 200 mg.

Identification

In the Assay, the three principal peaks in the chromatogram
obtained with the test solution have retention times similar to
those of the peaks due to lamivudine, nevirapine and
stavudine in the chromatogram obtained with the reference
solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,
MediUrIl. 900 rnl of 0.01 M hydrochloric acid,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter
through a membrane filter disc having an average pore
diameter not greater than 1.0 /-UTI, rejecting the first few rnl of
the f1ltrate.

Determine by liquid chromatography (2.4.14).

Test solution. Use the f1ltrate as the test solution.

Reference solution. Weigh accurately about 150 mg of
lamivudine RS, 200 mg of nevirapine RS and 30 mg of
stavudine RS (if claim of stavudine per tablet is 30 mg) or
40 mg of stavudine RS (if claim of stavudine per tablet is
40 mg) and transfer to a 100-rnl volumetric flask Add about
20 rnl of methanol, disperse with the aid of ultrasound to
dissolve and dilute to volume with a solvent mixture of equal
volumes of methanol and water. Dilute 5.0 rnl of this solution
to 50.0 rnl with 0.01 M hydrochloric acid.

Chromatographic system
- a stainless steel column 15 cm x 4.6 rom, packed with

bctadecylsilanechemically .bonded to- porous·silica
(5 !JIll),
rIlobilephase: a degassed mixture of 35 volumes of
methanol and 65 volumes of a buffer prepared by
dissolving 0.68 g of potassium dihydrogen phosphate
and 1.0 g of sodium octanesulphonate in 1000.0 rnl of
water to which 1 rnl of triethylamine· is added and
adjillstf~d to 2.5 with acid,
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Separately inject reference solutions (a) and (b). The test is
not valid unless the column efficiency determined for the
thymine, stavudine, lamivudine and nevirapine peaks is not
less than 3000 theoretical plates and the tailing factor for the
same peaks is not more than 2.0.

Separately inject the test solution and measure the peak
responses of the major peaks due to lamivudine, nevirapine
and stavudine. Calculate the amounts of related substances
by the area normalisation method. The content of thymine is
not greater than 3.0 per cent and that of any other impurity is
not greater than 1.0 per cent. The sum of all the impurities is
not greater than 3.5 per cent.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Transfer an
accurately weighed quantity of the powder containing
about 150 mg of lamivudine to a 100-ml volumetric flask,
add 20 ml of methanol and about 50 ml cif a mixture of
equal volumes of water and methanol and disperse with
the aid of ultrasound for 5 minutes. Dilute suitably with
the same solvent mixture to obtain a solution containing
0.15 mg of lamivudine perml. Filter this solution through a
membrane filter disc with an average pore diameter
not greater than 1.0 /lm, rejecting the first few ml of the
filtrate.

Reference solution. A solution containing 0.015 per cent w/v
of lamivudine RS and 0.02 per centw/v of nevirapine RS and
a concentration of stavudine RS similar to that of the
concentration of stavudine in the test solution.

- flow rate. 1 ml per minute,
spectrophotometer set at 266 run,

- injection volume. 10 Ill.
Inject the reference solution. The test is not valid unless the
column efficiency determined from the lamivudine peak is not
less than 2000 theoretical plates, the tailing factor for the
individuallamivudine, nevirapine and stavudine peaks is not
more than 1.5 and the relative standard deviation for replicate
injections of all the analyte peaks is not more than 1.0 per cent.

Separately inject the test solution and measure the peak
responses of the major peaks due to lamivudine, nevirapine
and stavudine. Calculate the contents of CSH llN30 3S,
ClsH14N40, and CIOH12Nz0 4respectively.

D. Not less than 70 per cent of the stated amounts of
CSHllN30 3S, ClsHl~40 and CIOHIZNz04'

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Weigh accurately a quantity of the powdered
tablets (a minimum of2 tablets should be powdered) containing
100 mg ofnevirapine, transfer to a 200-ml volumetric flask and
add about 150 ml of water. Disperse with the aid of ultrasound
for 10 minutes with occasional shaking to obtain a uniform
dispersion, cool to room temperature, dilute to volume with
water and mix. Filter through a membrane fJlter disc with an
average pore diameter not greater than 1.0 /lm, rejecting the
fIrst few ml of the fJltrate.

Reference solution (a). A solution containing 0.15 per cent
w/v of stavudine RS and 0.015 per cent w/v of thymine RS in
water.

Reference solution (b). Weigh accurately about 75 mg of
lamivudine RS and about 100 mg of nevirapine RS, transfer
to a 200-ml volumetric flask, add 20 ml of methanol and mix
with the aid of ultrasound to dissolve. Add 10 ml of the test
solution to this solution and malce up to volume with water
andfJlter.

25

30

31

35

20

20

95

95

80

80

05

05

Chromatographic system

Mobile phase B
(per cent v/v)

05

05

a stainless steel column 25 cm x 4.6 mm, packed with
octylsilane bonded to porous silica (5 /lID),

- mobile phase: A. 0.1 M ammonium acetate,
B. acetonitrile,

flow rate. 1 ml per minute,
a linear gradient programme using the conditions given
below,
spectrophotometer set at 270 run,
injection volume. 20 Ill.

Time Mobile phase A
(in min.) (per cent v/v)

o 95

05 95

. The chromatographic procedure may be carried out using the
conditions described under Dissolution.

Inject the reference solution. The test is not valid ullIess the
column efficiency determined from the lamivudine peak is not
less than 2000 theoretical plates, the tailing factor for the
individual peaks due to lamivudine, nevirapine and stavu(iine
is not more than 1.5 and the relative standard deviation for
replicate injections of all the analyte peaks is not more than
1.0 per cent.

Inject test solution and the reference solution.

Calculate the contents of CSHllN30 3S, ClsH14N40 and
CIOH12Nz0 4in the tablets.

Storage. Store protected from moisture.
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Mobile phase B
(per cent v/v)

20

20

75

75

20

LAMOTRIGINE

Lamotrigine

Mol. Wt. 256.1

Lamotrigine is 6-(2,3-dichlorophenyl)-1,2,4-triazine
3,5-diamine.

Lamotrigine contains not less than 98.5 per cent and not more
than 101.5 per cent ofCgH7ClzNs, calculated on the dried basis.

Category. Anticonvulsant.

Description. A white to off - white powder.

Identification

Test A may be omitted iftests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare· thespectium with thilf()btamed with lam()irigil1e
RS or with the reference spectrum of lamotrigine.

B. When examined in the range 210 to 360 urn (2.4.7), a
0.0025 per cen~w/v solution in methanol exhibits a maximum
at about 309 urn.

C. In the Assay, the chromatogram obtained with test solution
corresponds to the chromatogram obtained with reference
solution.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. 80 volumes ofmobile phaseA and 20 volumes
of mobile phase B.

Test solution. Dissolve 100 mg of the substance under
examination in 100 ml ofsolvent mixture.

Reference solution (a). A 0.05 per cent w/v solution of
lamotrigine RS in solvent mixture.

Reference solution (b). Dilute 1 ml of reference solution (a) to
100mlwith solventmixture. •

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with

octadecylsilane bonded to porous silica (5 /lm),
mobile phase: A. 0.174 per cent w/v solution of
dipotassium hydrogen phosphate adjusted to pH 7.5
with orthophosphoric acid and fIlter,

B. acetonitrile,

IP 2010

- a linear gradient programme using the conditions given
below,
flow rate.1.5 ml per minute,

- spectrophotometer set at 250 urn,
- injection volume. 20 Ill.

Time Mobile phase A
(inmins.) (per centv/v)

o 80

5 80

15 25

30 25

35 80

Inject reference solution (b). Test is not valid unless the column
effciency is not less than 5000 theoretical plates and the tailing
factor is not more than 2.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of the peak in the
chromatogram obtained with reference solution (b) (0.5 per
cent) and the sum of areas of all the secondary peaks is not
more than 2 times the area of the peak in the chromatogram
obtained with the reference solution (b) (1.0 percent).

Heavy metals (2.3.13). 2.0 g complies with limit test for heavy
metals, MethodB (lOppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, detennine<i
on 1.0 g by drying in an oven at 105°, under vacuum, for
3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 100 mg of the substance under
examination in 100 ml of mobile phase. Dilute10.0 ml of the
solution to 50.0 ml with mobile phase.

Reference solution. A 0.02 per cent w/v solution of lamotrigine
RS in mobile phase.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm packed with
octadecy1silane bonded to porous silica (5 /lm),

- mobile phase: a mixture of 30 volumes of acetonitrile
and 70 volumes of0.408 per centpotassium dihydrogen
orthophosphate adjusted to pH 7.0 with dilute

-potassium hydroxide solution..
flow rate.1.2 ml per minute,

- spectrophotometer set at 308 urn,
- injection volume. 10 Ill.

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 2500 theoretical plates, the
tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.
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Inject the test solution and the reference solution.

Calculate the content ofCgH7ChNs.

Storage. Store protected from moisture, at a temperature not
exceeding 30°.

Lamotrigine Dispersible Tablets
Lamotrigine Dispersible Tablets contain not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount of
lamotrigine, CgH7Cl2Ns.

Usual strengtbs. 25 mg; 50 mg; 100 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,

Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 50 rpm for 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. The filtrate obtained as given above.

Reference solution. Dissolve an accurately weighed quantity
. of lamotrigine RS in the dissolution medium and dilute with

the dissolution medium to obtain a solution having a known
concentration similar to the expected concentration of the
test solution.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm packed with
octadecylsilane bonded to porous ilica (5 /ffil),

- mobile phase: a mixture of70 volumes ofa 0.408 per cent
w/v solution of potassium dihydrogen phosphate
previously adjusted to pH 7.0 with potassium hydroxide,
30 volumes of acetonitrile

- flow rate. 1.2 ml per minute, .
- spectrophotometer set at 308 nm,
- injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 3000 theoretical plates, the
tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

D. Not less than 75 percent of the stated amount ofCgH7ChNs.

Otber tests. Comply with the tests stated under Tablets.

LAMOTRIGINE SUSTAINED-RELEASE TABLETS

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Accurately transfer 10 intact tablets in a suitable
volumetric flask, add mobile phase, sonicate to dissolve and
dilute with mobile phase to obtain a concentration of 0.02 per
cent w/v ofLamotrigine.

Reference solution. A 0.02 per cent w/v solution of lamotrigine
RS in mobile phase.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm packed with
octadecylsilane bonded to porous silica (5 /ffil),

- mobile phase: a mixture ono volumes ofa 0.408 per cent
w/v solution of potassium dihydrogen phosphate
previously adjusted to pH 7.0 with potassium hydroxide,
30 volumes of acetonitrile,

- flow rate. 1.2 ml per minute,
spectrophotometer set at 308 nm,

- injection volume. 10 Ill.
Inject the reference solution. The test is not valid unless the
column efficiency is not less than 2500 theoretical plates, the
tailing factor is not more than 2.0 and the relative standard
deviation forreplicate injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of CgH7ChNs.

Storage. Store protected from light and moisture.

Labelling. The label states that the tablets should be dispersed
in water immediately before use.

Lamotrigine Sustained-release Tablets
Lamotrigine Sustained-release Tablets contains not less than
90.0 per cent and not more than 110.0 per cent of the stated
amount oflamotrigine, CgH7ChNs.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,

Medium. 1000 ml of a buffer solution prepared by dissolving
6.8 g ofpotassium dihydrogen orthophosphate in 1000 ml of
water, adjusted to pH 6.8 with 0.2 M sodium hydroxide,

Speed and time. 100 rpm and 1 hour, 2 hours and 12 hours.

Withdraw a suitable volume of the medium and filter. Measure
the absorbance. of the filtered solution, suitably diluted with
the medium if necessary, at the maximum at about 305 nm
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Mol. Wt 369.4

Lansoprazole is (RS)-2-[[[3-methyl-4-(2,2,2-trifluoroethoxy)
2-pyridinyl]methyl]sulphinyl]-lH-benzimidazole.

Lansoprazole contains not less than 98.0 per cent and not
more than 102.0 per cent of C16H14F3N3028, calculated on the
anhydrous basis.

Category. Antiulcer.

Description. Awhite to brownish-white powder.

Identification

Lansoprazole

. the flask and sonicate to disperse. Further add solvent mixture
to 75 per cent of the volume of the flask and sonicate for 60
minutes in cool water with ocassional shaking. Make up the
volume with the solvent mixture. Centrifuge at 3500 rpm for 15
minutes. Dilute to obtain a solution of 0.01 per cent with the
solvent ririxture.

Reference solution. Dissolve 50 mg of lamotrigine RS in 10.0
ml of methanol, sonicate to dissolve and dilute to 100.0 ml
with the solvent mixture. Further dilute the solution with the
solvent mixture to make concentration of 0.1 mg per ml.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mID, packed with

octadecylsilane bonded to porous silica (5 /lID),
- mobile phase: a mixture of 60 volumes of water, 40

volumes of methanol and 0.01 volumes of triethylamine,
adjusted to pH 7.0 with 10 per cent v/v solution of
orthophosphoric acid,

- flow rate. 1ml per minute,
- spectrophotometer set at 309 urn,

injection volume. 20 ~.

Inject the reference solution. The test is not valid unless the
theoretical plates is not less than 3000 and the tailing factor is
not more than 2.0,

Inject the reference solution and the test solution.

Calculate the content of C3sH72N2012 in the tablets.

Storage. Store protected from light

(2.4.7). Calculate the content ofC9H7ClzNsin the mediumfrom
the absorbance obtained from a solution of known
concentration of lamotrigine RS in the same medium.

D. Not less than 35 per cent and not more than 70 per cent in
1 hour, not less than 50 per cent and not more than 80 per cent
in 2 hours and not less than 85 per cent in 12 hours of the
stated amount of CgH7C12Ns.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. 60 volumes of methanol and 40 volumes of
water.

Test solution. Weigh and transfer 5 tablets in to suitable
volumetric flask, add methanol to 10 per cent of the volume of
the flask and sonicate to disperse. Further add solvent mixture
to 75 per cent of the volume of the flask and sonicate for
60 minutes in cool water with ocassional shaking. Make up
the volume with the solvent mixture. Centrifuge at 3500 rpm
for 15 minutes. Dilute it with the solvent mixture to prepare
O.lmg per ml solution.

Reference solution. Dissolve 50 mg of lamotrigine RS in
10.0 ml of methanol, sonicate to dissolve and dilute to
100.0 ml with the solvent mixture. Furtherdilute the solution
with the solvent mixture to prepare O.lmg per ml.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mID, packed with

octadecylsilane chemically bonded to porous silica (5/lID),
- mobile phase: a mixture of 60 volumes of water, 40

volumes ofmethanol and 0.01 volumes of triethylamine,
adjusted to pH 7.0 with 10 per cent v/v solution of
orthophosphoric acid,

- flow rate. 1ml per minute,
- spectrophotometer set at 309 nm,
- injection volume. 20 ~.

Inject the reference solution. The test is not valid unless the
theoretical plates is not less than 3000 and the tailing factor is
not more than 2.0.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Test solution. Weigh and transfer 5 tablets ip to suitable Compare the spectrum with that obtained with lansoprazole
volUmetric flask, add methanol to 10 per cent of the volUme of BS or With the reference spectrum of lansoprazole.

Inject the reference solution and the test solution. In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of the peak in the
chromatogram obtained with the reference solution (0.5 per
cent) and the sum of the areas of all the secondary peaks is
not more than the area of the peak in the chromatogram
obtained with the reference solution (1.5 per cent)

Other tests. Comply.with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes of methanol and 40 volumes of
water.
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Mobile phase B
(per cellt v/v)

10-780

80

80-710

10
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B. When examined in the range of200 nm to 400 nm (2.4.7), a
0.001 per cent w/v solution in methanol shows maxima at the
same wavelength obtained with the solution having same
concentration of the reference solution.

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE-fUse the solutions at or below 5°.

Solvent mixture. 75 volumes of 0.1 M sodium hydroxide
solution and 25 volumes of methanol.

Test solution. Dissolve about 125 mg of the substance under
examination in 50 ml ofmethanol. Dilute 1.0 ml ofthis solution
to 10.0 ml with solvent mixture.

Reference solution (a). A solution containing 5 mg each of
lansoprazole RS and lansoprazole impurity A RS in 200 ml of
methanol. Dilute 1 ml of this solution to 10 ml with solvent
mixture.

Reference solution (b). A 0.00025 per .cent w/v solution of
lansoprazole RS in the methanol.

Chromatographic system
- a stainless steel column 15 em x 4.6 mm, packed with

octadecylsilane bonded to porous silica{5 !J111),
mobile phase: A. water,

B. a mixture of80 volumes ofacetonitrile,
20 volumes of water and 0.5 volume of triethylamine,
adjusted to pH 7.0 with orthophosphoric acid,
a linear gradient programme using the conditions given
below,
flow rate. 1 ml per minute,
spectrophotometer set at 285 nm,
injection volume. 40 ~tl.

Time Mobile phase A
(in min.) (per cent v/v)

0-40 90-720

40-50 20
50-53 20 -7 90

53-60 90

Inject reference solution (a). The test is not valid unless the
resolution between the peaks due to lansoprazole and
lansoprazole impurity A is not less than 6 and the relative
standard deviation for replicate injections is not more than
3.0 per cent. The relative retention time with reference to
lansoprazole for lansoprazole sulfone is about 1.1, for
lansoprazole N-oxideis about 0.8 and for lansoprazole sulphide
is about 1.2

Inject reference solution (b) and the test solution. In the
chromatogram obtained with the test solution, the area of the
peak due to lansoprazole sulphone is not more than 0.4 per

LANSOPRAZOLE

cent the area of the principal peak in the chromatogram obtained
with reference solution (b), the area of each peak due to
lansoprazole N-oxide and lansoprazole sulphide is not more
than 0.1 per cent the area of the principal peak in the
chromatogram obtained with reference solution (b). The area
of any other secondary peak is not more than 0.1 per cent the
area of the principal peak in the chromatogram obtained with
reference solution (b). Ignore any peak with an area less than
0.05 per cent the area of the principal peak in the chromatogram
obtained with reference solution (b).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). Not more than 0.1 per cent, determined on a
1.0 g in a mixture of90 volumes ofpyridine and 10 volumes of
ethylene glycol.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes of water, 40 volumes of
acetonitrile and 1 volume of triethylamine, adjusted to pH
10.0 with orthophosphoric acid.

Internal standard solution. A 0.25 per cent w/v solution of
4-ethoxyacetophenone in solvent mixture.

Test solution.Dissolve about 50 mg of the substance under
examination in 10.0 ml of internal standard solution. Dilute
1.0 ml of this solution to 50 ml with solvent mixture.

Reference solution (a). A solution containing 0.01 per cent
w/v each of lansoprazole RS and lansoprazole impurity A RS
in the solvent mixture.

Reference solution (b). A 0.5 per cent w/v solution of
lansoprazole RS in internal standard solution. Dilute 1.0 ml of
this solution to 50 ml with solvent mixture.

Chromatographic system
- a stainless steel co~umn 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 !J111),
- mobile phase: a mixture of 60 volumes of water,

40 volumes of acetonitrile and 1 volume of
triethylamine, adjusted to pH 7.0 with orthophosphoric
acid,
flow rate. 1 ml per minute,
spectrophotometer set at 285 nm,

- injection volume. 10 fll.
Inject reference solution (a). The test is not valid unless the
resolution between the peaks due lansoprazole and
lansoprazole impurity A is not less than 5 and the relative
standard deviation for replicate injections is not more than
2.0 per cent.

Inject reference solution (b) and the test solution.

Calculate the content of C16H14F3N302S.

Storage. Store protected from light and moisture.
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LANSOPRAZOLE SUSTAlNED-RELEASE CAPSULES

Lansoprazole Sustained-release
Capsules
Lansoprazole Sustained-release Capsules contain not less than
90.0 per cent and not more than 110.0 per cent of the stated
amount oflansoprazole, C16H14F3N30ZS.

Usual strength. 500 mg.

Identification

A. Shake the contents of Capsules containing about 5 mg of
Lansoprazole in 5 rnl ofmethanol and centrifuge. To 0.1 rnl of
the supernatant, add 10. rnl of methanol and examine in the
range 200 to 400 mn (2.4.7). The spectra obtained with the test
solution exhibits the maxima at the same wavelength with that
of the reference solution.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

A. Apparatus No.1,
Medium. 500 rnl of 0.1 M hydrochloric acid,
Speed and time, 75 rpm and 60 minutes.

Withdraw 25 rnl ofthe medium and proceed as directed for test
solution in the test B, leaving the remaining 475 rnl in the
vessel for use in the test B and measure the absorbance of the
filtrate, suitably diluted ifnecessary with dissolution medium
at 306 nm (2.4.7). Calculate the content of lansoprazole,
C16H14F3 N30 zS in the medium from the absorbance obtained
from a solution of lansoprazole RS having a known
concentration of about 8.0 per cent of the stated amount of
lansoprazole dissolved per 500 rnl of test A medium.

D. Not more than 10 per cent of the stated amount of
C16Hl~3N30ZS.

B. Apparatus No.1,
Medium. 500 rnl of buffer solution prepared by dissolving
16.35 g of monobasic sodium phosphate, 7.05 g of sodium
hydroxide and 3 g of sodium dodecyl sulphate in 1000 rnl of
water,
Speed and time. 75 rpm and 60 minutes.

Add 425 rnl of buffer solution to the remaining 475 rnl of
solution in each vessel from the test A. Adjust the pH to 6.8
with either orthophosphoric acid or sodium hydroxide, filter
and measure the absorbances at 286 mn and 650 mn. Calculate
the content of lansoprazole, C16Hl~3 N30 zS in the medium
from the difference between the absorbances at 286 mn and
650 mn obtained from a solution of lansoprazole RS having a
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known concentrationof about 7Q per cent of the stated amount
oflansoprazole dissolved in 900rnl ofbuffer stage medium.

D. Not less than 80 per cent of the stated amount of
Cl~1~3N30ZS.

Uniformity ofcontent. Shake the contents of 1 Capsule with
30 rnl of0.1 M sodium hydroxide in a 100-rnl volumetric flask
and sonicate to disintegrate. Dilute to volume with
acetonitrile, centrifuge and filter. Dilute a volume of the filtrate
with a mixture of 7 volumes of acetonitrile and 3 volumes of
0.1 M sodium hydroxide to obtain a solution containing about
0.012 mg oflansoprazole per rnl and measure the absorbance
at about 294 mn.

Calculate the content oflansoprazole, C16H14F3N30ZS by using
a 0.0012 per cent wlv solution of lansoprazole RS in a mixture
of 7 volumes of acetonitrile and 3 volumes of 0.1 M sodium
hydroxide.

Loss ondrying (2.4.19). Not more than 5.0 per cent, determined
on 1 g of the contents of capsules by drying in an oven at 60°
in vacuum over phosphorus pentoxide, at a pressure not
exceeding 5 mm ofHg.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 60 volumes of water, 40 volumes of
acetonitrile and 1 volume of triethylamine, adjusted to pH
10.0 with orthophosphoric acid.

Internal standard solution. A 0.75 per cent wlv solution of
4'-ethoxyacetophenone in acetonitrile.

Test solution. Shake the contents of 10 Capsules containing
about 300 mg of Lansoprazole with 60 rnl of 0.1 M sodium
hydroxide in a 300-ml conical flask and sonicate until
completely disintegrated. Add 20.0 rnl of acetonitrile and
20 rnl of internal standard solution, shake well and centrifuge.
Dilute a volume of supernatant with solvent mixture to obtain
a concentration of0.1 mg oflansoprazole per rnl and filter.

Reference solution (a). A solution containing 0.01 per cent
wlv each of lansoprazole RS and 2-[[[3-methyl-4-(2,2,2
trifluoroethoxy)-2-pyridyl]methyl]sulfonyl]benzimidazole
RS (lansoprazole impurity A RS) in the solvent mixture.

Reference solution (b). A 0.3 per cent wlv solution of
lansoprazole RS in a mixture of 3 volumes of 0.1 M sodium
hydroxide and 2 volumes of acetonitrile. To 25.0 rnl of this
solution, add 5.0 rnl of internal standard solution and dilute to
50rnlwith.the solvent .mixture to obtain a concentration.of
0.1 mg oflansoprazole per rnl.

Chromatographic system
-a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 flID),
- mobile phase: a mixture of 60 volumes of water, 40

volumes of acetonitrile and 1 volume of triethylamine,
adjusted to pH7.0 with orthophosphoric acid,
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flow rate. 1 IiJl per minute,
spectrophotometer set at 285 nm,

- injection volume. 10 Jil.
Inject reference solution (a). The test is not valid unless the
resolution between the peaks due to lansoprazole and
lansoprazole impurity A is not less than 5.0. The relative,
standard deviation for replicate injections is not more than 2.0
per cent.

Inject reference solution (b) and the test solution.

Calculate the content of C16Hl~3N302Sin the Capsules.

Storage. Store protected from moisture, at a temperature not
exceeding 30°.

Lecithin

R =Fatty acids

Lecithin is a complex mixture of acetone-insoluble
phosphatides, which consist chiefly of phosphatidyl choline,
phosphatidyl ethanolamine, phosphatidyl serine, and
phosphatidyl inositol, combined with various amounts ofother
substances such as triglycerides, fatty acids, and
carbohydrates, as separated from the crude vegetable oil
source.

Lecithin contains not less than 50.0 per cent of stated amount
of acetone-insoluble matter.

Category. Pharmaceutical aid (excipient).

Identification

A. Transfer 1.0 g of Lecithin to a Kjeldahl flask, add 5.0 g of
potassium sulphate, 0.5 g of cupric sulpahte and 20 rnl of
sulphuric acid. Incline the flask to a 45 degree angle, heat
gently until the effervescence almost ceases, and raise the
temperature to boiling. After the contents become a blue,
transparent solution, heat for 1 to 2 hours, cool, and add an
equal volume ofwater. To 5 rnl ofthis solution, add 10 rnl of20
per cent w/v solution of ammonium molybdate and heat; a
yellow precipitate is produced.

B. Determine by paper clu'omatography (2.4.15), coating the
plate with cellulose.

Mobile phase. A mixture of 40 volumes of n-butanol,
20 volumes of water and 10 volumes of acetic acid.

LECITHIN

Test solution. Dissolve 0.5 g of substance under examination
in 5.0 rnl of50 per cent w/v solution ofhydrochloric acid, heat
in a water-bath for 2 hours, fJlter.

Reference solution. A 0.5 per cent w/v solution of choline
chloride RS.

Apply to the plate 10 Jil of each solution. Allow the mobile
phase to rise'15 cm. Dry the plate in a current ofair, spray with
dragendorff's reagent and examine in day light. The principal
spot in the chromatogram obtained with the test solution
corresponds to the principal spot in the chromatogram
obtained with the reference solution.

Tests

Acid value. Not more than 36 mg of potassium hydroxide,
determined by the following method (2.3.23). Weigh accurately
about 2.0 g of substance under examination in a 250-rnl conical
flask and dissolve it in 50 rnl ofpetroleum ether (40° to 60°),
add 50 rnl of ethanol (95 per cent), previously neutralized to
phenolphthalein solution with 0.1 M sodium hydroxide, mix.
Add phenolphthalein solution and titrate with 0.1 M sodium
hydroxide to a pink end point that persists for 5 seconds.
Calculate the number of mg ofpotassium hydroxide required
to neutralize the free acids in 1.0 g oflecithin.

Peroxide value. Not more than 10.

Weigh accurately about 5.0 g of substance under examination
into a 250 rnl Erlenmeyer flask with a ground-glass stopper;
add 35 rnl ofa mixture of2 volumes ofchloroform and 1 volume
of acetic acid, mix. Completely dissolve the substance while
shaking gently. The solution becomes transparent. Completely
replace the air in the flask with nitrogen. While purging with
nitrogen, add 1 rnl of 16.5 per cent w/v solution ofpotassium
iodide, then stop the flow of the nitrogen, and immediately
place a stopper in the flask. Shake for 1 minute, and allow to
stand in a dark place for 5 minutes, add 75 rnl ofwater, replace
the stopper again, shake vigorously. Titrate with 0.01 M
sodium thiosulphate, adding starch as the endpoint is
approached, and continue the titration until the blue colour of
starch has just disappeared. Carry out a blank titration.

Calculate the content of peroxide value.

Water (2.3.43). Not more than 1.5 per cent, determined on 1 g.

Hexane-insoluble matter. Not more than 0.3 per cent. Weigh
accurately about 10.0 g into a 250-rnl conical flask, add 100 rnl
of hexane, and shake until solution is apparently complete or
until no more of any residue seems to be dissolving. Pass
through a coarse-porosity fJltering funnel that previously has
been heated at 105° for 1 hour, cooled, and weighed, wash the
flask with two 25 ml portions of hexane and pour both
washings through the funnel. Dry the funnel at 105° for
1 hour. Cool to room temperature, and determine the gain in
weight: not more than 0.3 per cent is found.
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Lead (2.3.15). Not more than 0.001 percent.

Heavy metals (2.3.13). 1.0 gcomplieswith the limit test for
heavy metals, Method B (20 ppm). After completion ofmethod
proceed as directed in procedure under Method D.

Acetone-insoluble matter. Weigh accurately about 2.0 g of
substance under examination to a 40 ml centrifuge tube that
previously has been tared along with a stirring rod, cool, Add
15.0 ml of acetone, warm carefully ina water-bath to melt the
substance without evaporating the acetone, but with stirring
to aid complete dissolution, and place in an ice-water-bath for
5 minutes. Add acetone that previ()usly has been chilled to
0° to 5° to the 40 ml mark on the tube, stirring during the
addition. Cool in an ice-water-bath for 15 minutes, stir, remove
the rod, clarify by centrifuging at about 2000 rpm for 5 minutes,
and decant. Breakup the residue with the stirring rod, and
refill the centrifuge tube to the 40 ml mark with chilled acetone,
while stirring. Cool in an ice-water-bath for 15 minutes, stir,
remove the rod,centrifuge, and decant. Break up the residue
with the stirring rod. Place the tube in a horizontal position
until most of the acetone has evaporated, mix again, and heat
the tube containing the acetone-insoluble residue and the
stirring rod at 105° to constant weight. Determine the weight
of the residue and calculate the percentage of acetone-
insoluble matter. . ... ... . . .

Storage. Store protected from moisture at a temperature not
exceeding 30°.

.Labelling. The label states that it is flammable.

Levamisole Hydrochloride

H NyS

O
~CNJ ,Hel

1
0

C;IlH12NzS,HC;1 Mol. Wt. 240.8

Levamisole Hydrochloride is (S)-2,3,5,6-tetrahydro
6-phenylimidazo[2,1-b]thiazole hydrochloride.

Levamisole Hydrochloride contains not less than 98.5 per cent
and not more than 101.0 per cent of CllH1zNzS,HCI, calculated
on the dried basis.

Category. Anthelmintic.

Dose. The equivalent of 150 mg oflevamisole as a single dose.

Description. A white or almost white, crystalline powder.

Identification

TestA may be omitted if tests B, C, D and E are carried out.
Tests Band D may be omitted if tests A, C and E are carried
out.
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A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with levamisole RS
or with the reference spectrum oflevamisole.

B. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) examined in
ultraviolet light at 254 nm corresponds to that in the
chromatogram obtained with reference solution (b).

C. Complies with the test for Specific optical rotation.

D. Dissolve 0.5 gin 20 ml ofwater and add 6 ml of1 M sodium
hydroxide. Extract with 20 ml of dichloromethane, wash the
lower layer with two quantities, each of 10 ml, of water, dry
over anhydrous sodium sulphate, filter and evaporate the
solvent at a temperature not exceeding 40° under reduced
pressure. The residue melts at 58° to 61° (2.4.21).

E. Gives reactionAof chlorides (2.3.1).

Tests

Appearance ofsolution. A 5.0 per cent wIv solution in carbon
dioxide-free water is clear (2.4.1), and not more intensely
coloured than reference solution YS7 (2.4.1).

pH (2.4.24). 3.0t04.5, determined in a5.0percentw/v solution.

Specific optical rotation (2.4.22). -121° to -128°, determined
in a 5.0 per cent w/v solution.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel HF254.

Mobile phase. A mixture of60 volumes of toluene, 40 volumes
of acetone and 1 volume of strong ammonia solution.

Test solution (a). Dissolve 0.5 g of the substance under
examination in 10 ml of methanol.

Test solution (b). Dissolve 0.5 g of the substance under
examination in 100 ml of methanol.

Reference solution (a). Dissolve 0.25 g of the substance under
examination in 100ml ofmethanol.

Reference solution (b). A 0.5 per cent w/v solution of
levamisole hydrochloride RS in methanol.

Apply to the plate 10 III of each solution. Mter development,
dry the plate at 105° for 15 minutes and examine in ultraviolet
light at 254 nm. Any secondary spot in the chromatogram
obtained with test solution (a) is not more intense than the
spot in the chromatogram obtained with reference solution
(a). Expose the plate to iodine vapour in an airtight tank for
15 minutes. Any secondary spot in the chromatogram obtained
with test solution (a), other than any spot with a very low
Rf value, is not more intense than the spot in the chromatogram
obtained with reference solution (a).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method A (20 ppm).
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Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 percent, determined
on 1.0 g by drying in an oven at 105° for 4 hours.

Assay. Weigh accurately about 0.2 g, dissolve in 30 mI of
ethanol (95 per cent), add 5 mI of 0.01 M hydrochloric acid.
Titrate with 0.1 M sodium hydroxide determining the end
point potentiometrically (2.4.25). Record the volume added
between the two inflections.

1 mI of 0.1 M sodium hydroxide is equivalent to 0.02408 g of
C11H12N2S,HCl.

Storage. Store protected from light and moisture.

Levamisole Tablets
Levamisole Hydrochloride Tablets

Levamisole Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
levamisole, C l1HI2N2S.

Usnal strengths. The equivalent of 50 mg, 150 mg of
levamisole.

Identification

In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (a).

Tests

Dissolntion (2.5.2).

Apparatus No.1,
Medium. 900 mI of 0.01 N hydrochloric acid,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume ofthe medium and filter. Measure
the absorbance of the filtered solution, suitably diluted with
the medium if necessary, at the maximum at about 214 nm
(2.4.7). Calculate the content ofCllHI2N2S, in the medium from
the absorbance obtained by repeating the determination using
a solution of levamisole RS in the same medium.

D. Not less than 80 per cent of the stated amount of C l1H12N2S.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel HF254.

Mobile phase. Arnixture of60 volumes of toluene, 40 volumes
of acetone and 1 volume of strong ammonia solution.

Test solution (a). Shake a quantity of the powdered tablets
containing 100 mg of levamisole with 5 mI of methanol for
2 minutes and filter.

Test solution (b). Dilute 1 mI of test solution (a) to 10 mI with
methanol.

LEVOCETIRIZINE HYDROCHLORIDE

Reference solution (a). A 0.24 per cent w/v solution of
levamisole hydrochloride RS in methanol.

Referece solution (b). Dilute 1 ml ofreference solution (a) to
20 ml with methanol.

Apply to the plate 10 III of each solution. After development,
dry the plate at 105° for 15 minutes and examine in ultraviolet
light at 254 nm as well as after exposure to iodine vapour. Any
secondary spot the chromatogram obtained with test solution
(a) is not more intense than the spot in the chromatogram
obtained with reference solution (b).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity ofthe powder containing about 300 mg oflevamisole,
add 30 mI of water and shake for 10 minutes. Filter, wash the
filter with 20 mI of water and add the washings to the filtrate.
To the combined filtrate add dilute ammonia solution to make
it alkaline and extract with three quantities each of25 mI, 15 mI
and 15 mI, of chloroform, filter through cotton wool covered
with a layer of anhydrous sodium sulphate. Combine the
chloroform extracts and evaporate to dryness. Dissolve the
residue in 50 mI of anhydrous glacial acetic acid. Titrate with .
0.1 M perchloric acid, using crystal violet solution as
indicator. Carry out a blank titration. .

1 mI of 0,1 M perchloric acid is equivalent to 0.02043 g of
Cl1HI2N2S.

Storage. Store protected from moisture.

Labelling. The label states the strength in terms of the
equivalent amount of levamisole.

Levocetirizine Hydrochloride

CI

,2HCI

~IH25N203Cl,2HCl . Mol. Wt. 461.8

Levocetirizine dihydrochloride is (R)-2-[2-[4-[(4-chloro
phenyl)phenylmethyl]piperazin-1-yl]ethoxy]acetic acid
dihydrochloride.

Levocetirizine Hydrochloride contains not less than 98.0 per
cent and not more than 102.0 per cent of C21H25N203Cl,2HCl
calculated on the dried basis.

Category. Antihistaminic.

Description. A white or almost white powder.
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LEVOCETIRIZINE HYDROCHLORIDE

Identification

A. Detennine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with levocetirizine
dihydrochloride RS or with the reference spectrum of
levocetirizine dihydrochloride.

B. When examined in the range 200 urn and 350 urn (2.4.7), a
0.001 per cent w/v solution in methanol shows an absorption
maximurn at about 230 urn.

Tests

Specific optical rotation (2.4.22). +10° to +14°, detennined in
it 1 per cent w/v solution in carbon dioxide-free water at
365nm.

Heavy metals (2.3.13). Dissolve the residue obtained in the
test for sulphated ash in 20 ml water. 12 ml of this solution
complies with limit test for heavy metals, Method D (20 ppm).

Enantiomeric pnrity. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 12.5 mg of the substance under
examination in 1 ml of ethanol ( 95 per cent) and dilute to 25
with the mobile phase, filter.

Reference solution. Dissolve 12.5 mg of the racemic cetirizine
dihydrochloride RS in 1 ml of ethanol ( 95 per cent) and
dilute to 25 with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm X 4.6 mm packed with

chiral PakAD-H (5 flIU),
mobile phase: a mixture of 70 volumes of n-hexane, 15
volumes of isopropyl alcohol, 15 volumes of ethanol
(95 per cent), 0.2 volume of tri-fluoro acetic acid and
0.01 volume of diethylamine,
flowrme.1mlperminure,
spectrophotometer set at 230 urn,
injection volume. 10 til.

Inject the reference solution and the test solution.

The relative retention time of levocetirizine isomer is about 2
with respect to levocetirizine peak.

Calculate the chiral purity of levocetirizine dihydrochloride
by area normalization method, the enantiomeric purity is not
less than 98 per cent

Related substances. Detennine by liquid chromatography
(2.4.14).

Test solution. Dissolve 20 mg of the substance under
examination in 100 ml ofmobile phase and filter.

Reference solution (a). A 0.02 per cent w/v solution of
levocetrizine dihydrochloride RS in mobile phase.
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Reference solution (b). Dilute 1 ml ofreference solution (a) to
1OOml with mobile phase.

Chromatographic system
a stainless steel column 25cm x 4.6 mm packed with
silica gel (5 flIU),

- mobile phase: a mixture of 0.4 volume of 5.5 per cent
v/v solution of sulphuric acid, 6.6 volumes of water
and 93 volumes of acetonitrile,

- flow rate. 1 ml per minute,
spectrophotometer set at 230 urn,

- injection volume. 20 til.
Inject reference solution (b). Test is not valid unless the column
effciency is not less than 5000 theoretical plates and the tailing
factor is not more than 2.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 0.5 times the area of the peak
in the chromatogram obtained with reference solution (b)
(0.5 per cent) and the sum of areas of all the secondary peaks
is not more than the area of the peak in the chromatogram
obtained with the reference solution (b) (1.0 per cent).

Sulpbated ash (2.3.18). Not more than 0.2 per cent, derennined
on2g.

Loss on drying (2.4.19). Not more than 1.0percent, detennined
on 1 gby drying in an oven at 100° at a pressure not exceeding
0.7kPa.

Assay. Weigh accurately about 0.1 g, dissolve in 70 ml of a
mixture of 30 ml of water and 70 ml of acetone. Titrate with
0.1 M sodium hydroxide upto the second point of inflection.
Detennine the end-point potentiometrically (2.4.25). Carry out
a blank titration.

1 ml of0.1 M sodium hydroxide is equivalent to 0.01539 g of
Cz1H25N20 3Cl,2HCl.

Storage. Store protected from moisture.

Levocetirizine Tablets
Levocetirizine Dihydrochloride Tablets

Levocetirizine Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
levocetirizine hydrochloride, C21H25N203CI,2HCl. .

Usual strength. 5 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.
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Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 m1 ofphosphate bufferpH 6.8,
Speed and time. 50 rpm for 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filterate.

Reference solution. A 0.025 per cent w/v solution of
levocetirizine dihydrochloride RS in mobile phase. Dilute
1 m1 of the solution to 50 m1 with dissolution medium.

Chromatographic system as described under Assay.

Calculate the content ofC21H25N203Cl,2HCl.

D. Not less than 75 per cent of the stated amount of
Cz1H25N20 3Cl,2HCl.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powdered tablet containing 25 mg of
levocetirizine dihydrochloride, dissolve in 25 m1 of mobile
phase.

Reference solutionn (a). A 0.1 per cent w/v solution of
levocetirizine hydrochloride RS in mobile phase.

Reference solution (b). Dilute 1 m1 ofreference solution (a) to
100 m1 with mobile phase.

Chromatographic system as described under Assay.

Inject reference solution (a). Test is not valid unless the column
effciency is not less than 2000 theoretical plates and the tailing
factor is not more than 2.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of the peak in the
chromatogram obtained with reference solution (b) (1.0 per
cent) and the sum of areas ofall the secondary peaks is not
more than twice the area of the peak in the chromatogram
obtained with the reference solution (b) (2.0 per cent).

Uniformity of content. Comply with the test stated under
Tablets.

Determine by liquid chromatography (2.4.14), as described
under Assay.

Test solution. Transfer 1 tablet in a suitable volumetric flask.
Add about 20 m1 of mobile phase to disperse with shaking.
Further dilute with the mobile phase to obtain a final
concentration of0.0025 per cent w/v.

LEVODOPA

Reference solution. A 0.0025 per cent w/v solution of
levocetirizine dihydrochloride RS in the mobile phase.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography(2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powdered tablet containing 25 mg of
Levocetirizine Dihydrochloride, disperse in 100.0 m1 ofmobile

.phase and filter. Dilute 5.0 m1 of the solution to 25.0 m1 with
mobile phase.

Reference solution. A 0.005 per cent w/v solution of
levocetrizine dihydrochloride RS in mobile phase.

Chromatographic system
- a stainless steel column 25 em x 4.6 mm packed with

octadecylsilane chemically bonded to porous silica
(5/lill),

- mobile phase: a mixture of 60 volumes of 0.05 M
potassium dihydrogen phosphate and 40 volumes of
acetonitrile, adjust the pH to 6.0 with 10 per cent w/v of
sodium hydroxide,
flowrme.lm1perminure,
spectrophotometer set at 230 nm,

- injection volume. 20 Ill.
Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0. The column efficiency in
not less than 1500 theoretical plates. The relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content ofC21H25N203CI,2HCl.

Storage. Store protected from light and moisture.

Labelling. The label states the strength of Levocetirizine
Dihydrochloride.

Levodopa
L-Dopa

HO~I ~ H
V

NH2

HO ~ eOOH
~Hl1N04 Mol. Wt. 197.2

Levodopa is 3-(3,4-dihydroxypheny1)-L-a1anine.

Levodopa contains not less than 98.5 per cent and not more
than 101.0 per cent ofCgHl1N04, calculated on the dried basis.

Category. Antiparkinsonian.

Dose. Initially, 125 to 500 mg daily, in divided doses aftermeals,
increasing gradually in accordance with the needs of the
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LEVODOPA

patient; optimal dose, 1 to 8 g daily. Usually used in
combination with Carbidopa.

Description. A white or slightly cream, crystalline powder;
odourless.

Identification

TestA may be omitted iftests B, C and D are carried out. Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with levodopa RS
or with the reference spectrum of levodopa.

B. Dissolve about 2 mg in 2 ml ofwater and add 0.2 ml offerric
chloride solution; a green colour develops which changes to
bluish violet on the addition of 0.1 g of hexamine.

C. Dissolve about 5 mg in a mixture of5 ml of1M hydrochloric
acid and 5 rn1 of water. Add 0.1 ml of sodium nitrite solution
containing 10 per cent w/v ofammonium molybdate; a yellow
colour develops which changes to red on the addition of
10 M sodium hydroxide.

D. Mix about 5 mg with 1 ml of water, 1 ml of pyridine and
about 5 mg of 4-nitrobenzoyl chloride and allow to stand for
3 minutes; a violet colour develops which changes to pale
yellow on boiling. Add, while shaking, 0.2 ml of sodium
carbonate solution; the violet colour reappears.

Tests

Appearance of solution. A 4.0 per cent w/y solution in
1 M hydrochloric acid is not more intensely coloured than
reference solution BYS6 (2.4.1).

pH (2.4.24).4.5 to 7.0, determined in a suspension prepared by
shaking 0.1 g with 10 ml of carbon dioxide-free water for
15 minutes.

Optical rotation (2.4.22). -1.27° to -1.34°, determined at 20° in
a solution prepared in the following manner. Dissolve a quantity
containing 02 g of the substance on the dried basis-and 5 gof
hexamine in 10 ml of 1 M hydrochloric acid, add sufficient
1 M hydrochloric acid to produce 25 ml and allow to stand for
3 hours, protected from light.

Light absorption. Dissolve 30 mg in sufficient 0.1 M hydro
chloric acid to produce 100.0ml and dilute 10.0 ml to 100.0 ml
with 0.1 M hydrochloric acid.

When examined in the range 230 llIIl to 360 llIIl (2.4.7), the
resulting solution shows an absorption maximum orily at about
280 n111; absorbance at 280 n111, 0.41 to 0.44..

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with microcrystalline cellulose.

Mobile phase. A mixture of 50 volumes of I-butanol,
25 volumes of glacial acetic acid and 25 volumes of water.
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Test solution. Dissolve 0.1 g of the substance under
examination in 5 rn1 of anhydrous formic acid and add
sufficient methanol to produce 10 rnI; prepare immediately
before use.

Reference solution (a). Dilute 1volume of the test solution to
200 volumes with methanol.

Reference solution (b). A mixture ofequal volumes of the test
solution and a solution prepared by dissolving 30 mg of
L-tyrosine in 1 rn1 of anhydrous formic acid and diluting to
100 ml with methanol.

Apply to the plate 10 Jll each of the test solution and reference
solution (a) and 20 JlI of reference solution (b) as bands. Allow
the mobile phase to rise 20 cm. Dry the plate in a current ofair.
After development, dry the plate in a current ofwarm air, spray
with a freshly prepared mixture of equal volumes of a 10 per
cent w/v solution of ferric chloride and a 5 per cent w/v
solution of potassium ferricyanide and examine the plate
immediately. Any secondary band in the chromatogram
obtained with the test solution is not more intense than the
band in the chromatogram obtained with reference solution
(a). The test is not valid urness the chromatogram obtained
with reference solution (b) shows a distinct band, at a higher
Rr value than the principal band; which is more intense
than the band in the chromatogram obtained with reference
solution (a).

Heavy metals (2.3.13).1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Notmore than 1.0percent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.3 g, dissolve, heating if
necessary, in 5 ml of anhydrous formic acid and add 25 ml of
anhydrous glacial acetic acid and 25 rn1 of dioxan. Titrate
with 0.1 M perchloric acid, using 0.1 ml of crystal violet
solution as indicator and titrating to a green end-point. Carry
oiit a bliirik titration;

I rn1 of 0.1 M perchloric acid is equivalent to 0.01972 g of
CJHIJN04.

Storage. Store protected from light and moisture.

Levodopa and Carbidopa Tablets
Co~careldopa.Tablets .

Levodopa and Carbidopa Tablets contain not less than
90.0 per cent and not more than 110.0 per cent of the stated
amount of anhydrous carbidopa, ClOHI~204, and not less
than 95.0 per cent and not more than 105.0 per cent of the
stated amount of levodopa, C9H11N04.
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Dose. Expressed as levodopa, initially 100 to 125 mg thrice or
four times daily after meals, adjusted according to response;
usual maintenance dose, 0.75 to 1.5 g daily, in divided doses.

Usual strengths. Expressed in the form x/y where x and y are
the strengths, in mg, of anhydrous carbidopa and levodopa
respectively as 10/100; 251100; 25/250.

Identification

A. In the Assay, the chromatogram obtained with the test
solution shows two principal peaks that correspond to those
due to carbidopa and levodopa in the chromatogram obtained
with the reference solution.

B. Shalce a quantity of the powdered tablets containing 50 mg
of Levodopa with 4 ml of ethanol (95 per cent) and 1 mlof
1 M sulphuric acid. Add 2 ml of cinnamaldehyde, allow to
stand for 20 minutes, add 50 ml of 0.1 M hydrochloric acid,
shake for 2 minutes and allow to stand. Filter the aqueous
layer and to 5ml of the flltrate add 0.1 ml offerric chloride test
solution. To half of the solution add an excess of dilute
ammonia solution; a purple colour is produced. To the
remainder add an excess of sodium hydroxide solution; a
deep red colour is produced.

C. Shake a quantity of the powdered tablets containing 1 mg
of anhydrous carbidopa with 5 ml of 0.05 M sulphuric acid
and fllter. Add 5 ml of dimethylaminobenzaldehyde reagent
to the flltrate; a yellow colour is produced.

Tests

Uniformity of Content. For tablets containing 10 mg or less
of Carbidopa.

Comply with the test stated under Tablets.

Detennine by liquid chromatography (2.4.14).

Test solution. Shake one tablet with 20 ml of0.1 M phosphoric
acid for 30 minutes, add sufficient water to produce 200.0 ml,
mix and fllter.

Reference solution. Weigh accurately about 10 mg of
carbidopa RS, dissolve in 20 ml of 0.1 M phosphoric acid by
gentle warming and add sufficient water to produce 200.0 ml'

Carry out the chromatographic procedure described under
Assay.

Calculate the content of ClOHl4Nz04 in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Detennine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Shake a quantity
of the powder containing about 250 mg of Levodopa and
25 mg of Carbidopa, with 50 ml of 0.1 M phosphoric acid for
30 minutes, add sufficient water to produce 500.0 ml, mix and
fllter.

LEVODOPA CAPSULES

Reference solution. Weigh accurately about 250 mg of
levodopa RS and about 25 mg of carbidopa RS, dissolve in
2 ml of 0.1 M phosphoric acid by gentle warming and add
sufficient water to produce 500.0 ml.

Chromatographic system
- a stainless steel column 30 cm x 3.9 mm, packed with

octylsilane chemically bonded to porous silica (5 !J.ITl),
- mobile phase: mix 950 ml of sodium dihydrogen

phosphate solution (1.162 per cent w/v) with 1.3 ml of
sodium I-decanesulfonate solution (0.024 per cent
w/v), adjust to a pH of about 2.8 with phosphoric acid
and dilute with water to produce 1000 ml,

- flow rate. 2 ml per minute,
- spectrophotometer set at 280 nm,

injection volume. 20 fll.
Inject alternately the test solution and the reference solution.
The retention times are about 4 minutes and 11 minutes for
levodopa and carbidopa respectively.

Calculate the content of C lOH14Nz0 4 and C9HllN04in the
tablets.

Storage. Store protected from light and moisture.

Lahelling. The label states the quantity of Carbidopa in terms
of the equivalent amount of anhydrous carbidopa, and the
quantity of Levodopa in each tablet.

Levodopa Capsules
L-Dopa Capsules

Levodopa Capsules contain not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount oflevodopa,
CgHllN04•

Usual streugths. 125 mg; 250 mg; 500 mg.

Identification

A. Dissolve as completely as possible a quantity of the
contents of the capsules containing 0.5 g of Levodopa in
25 ml of 1 M hydrochloric acid and fllter. Adjust the pH to 3
with 5 M ammonia, added dropwise with stirring, and allow to
stand for several hours, protected from light. Filter, wash the
precipitate and dry it at 105°.

On the residue, determine by infrared absorption
spectrophotometry (2.4.6). Compare the spectrum with that
obtained with levodopa RS or with the reference spectrum of
levodopa.

B. Detennine by thin-layer chromatography (2.4.17), coating
the plate with microcrystalline cellulose.

Mobile phase. A mixture of 50 volumes of I-butanol,
25 volumes of glacial acetic acid and 25 volumes of water.
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LEVODOPA CAPSULES

Testsolution. Shake a quantity of the contents ofthe capsules
containing 0.1 g ofLevodopa with 10 ml of1 M hydrochloric
acid and fIlter.

Reference solution. A 1 per cent w/v solution of levodopa RS
in 1 M hydrochloric acid.

Apply to the plate 5 J.Ll of each solution. After development,
dry the plate in a current of warm air and spray with a freshly
prepared mixture ofequal volumes ofa 10 per cent w/v solution
offerric chloride and a 5 per cent w/v solution of potassium
ferricyanide. The principal spot in the chromatogram obtained
with the test solution corresponds to that in the chromatogram
obtained with the reference solution.

Tests

Specific optical rotation (2.4.22). -38.5° to -41.5°, determined
in the following manner. Weigh accurately a quantity of the
contents of the capsules containing 1.25 g ofLevodopa, shake
with 25.0 ml of 0.5 M hydrochloric acid for 30 minutes,
centrifuge and fIlter the supernatant liquid. To 10.0 ml of the
fIltrate add 10 ml of a 21.5 per cent w/v solution of aluminium
sulphate, 20 ml of a 21.8 per cent w/v solution of sodium
acetate and sllfficiellt water to produce50.Qmlandmeasure
the optical rotation of the resulting solution at 20°. Separately
dilute 5.0 ml of the fIltrate to 200.0 ml with 0.1 M hydrochloric
acid, mix well and dilute 10.0 ml to 200.0 ml with 0.1 M hydro
chloric acid. Measure the absorbance of the resulting solution
at the maximum at about 280 nm (2.4.7). Calculate the content
ofCgHllN04, in the fIltrate taking 142 as the specific absorbance
at 280 nm and from the result so obtained calculate the specific
optical rotation.

Related snbstances. Determine by thin-layer chromatography
(2.4.17), coating the plate with microcrystalline cellulose.

Mobile phase. A mixture of 50 volumes of I-butanol,
25 volumes of glacial acetic acid and 25 volumes of water.

Test solution. A solution prepared immediately before use by
shaking a quantity of the contents of the capsules containing
0.1 g ofLevodopa with 10 ml of a mixture ofequal volumes of
anhydrous formic acid and methanol.

Reference solution (a). Dilute 1 volume of the test solution to
200 volumes with methanol.

Reference solution (b). A mixture of equal volumes of the test
solution and a solution prepared by dissolving 30 mg of
L-tyrosille in f DJ1 ofcmh-ydr()us formic add and dillltirigio
100ml with methanol.

Apply to the plate 10 III of each of the test solution and
reference solution (a) and 20 III ofreference solution (b) as
bands. Allow the mobile phase to rise 20 cm. After
development, dry the plate in a current of warm air, spray with
a freshly prepared mixture of equal volumes of a 10 per cent
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w/v solution offerricchloride and a 5 percent w/vsolution
ofpotassiumferricyanide and examine the plate immediately.
Any secondary band in· the chromatogram obtained with the
test solution is not more intense than the band in the
chromatogram obtained with reference solution(a). The test
is not valid unless the chromatogram obtained with reference
solution (b) shows a distinct band, at a higher Rf value than
the principal band, which is more intense than the band in the
chromatogram obtained with reference solution (a).

Dissolution (2.5.2).

Apparatus No.2,

Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and fIlter. Measure
the absorbance of the resulting solution at the maximum at
about 280 nm (2.4.7). Calculate the content ofC9HllN04 taking
141 as the specific absorbance at 280 nm.

D. Not less than 75 per cent of the stated amount ofC9H llN04•

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents of
20 capsules containing about 0.4 g of Levodopa, dissolve as
completely as possible in 10 ml ofanhydrousformic acid, add
80 ml of anhydrous glacial acetic acid. Titrate with
0.1 M perchloric acid, using oracet blue B solution as
indicator. Carry out ablanktitratioll.

1 ml of 0.1 M perchloric acid is equivalent to 0.01972 g of
CgHllN04•

Storage. Store protected from light and moisture..

Levodopa Tablets
L-Dopa Tablets

Levodopa Tablets contain not less than 95.0 per cent arid not
more than 105.0 per cent of the stated amount of levodopa,
CgHlIN04.

Usual strengths. 250 mg; 500 mg.

Identification

A. Dissolve as completely as possible a quantity of the tablet
containing 0.5 gofLevodopa in 25 mlofl·Mhydrochloric
acid and fIlter. Adjust.thepH t03.with5·MammQnia, acl<:lecl
dropwise with stirring, and allow to stand for several hours,
protected from light. Filter, wash the precipitate and dry it at
105°.

On the residue, determine by infrared absorption
spectrophotometry (2.4.6). Compare the spectrum with that
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obtained with levodopa RS or with the reference spectrum of
levodopa.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with microcrystalline cellulose.

Mobile phase. A mixture of 50 volumes of 1-butanol,
25 volumes of glacial acetic acid and 25 volumes of water.

Test solution. Shake a quantity of the powdered tablets
containing 0.1 g of Levodopa with 10 ml of1 M hydrochloric
acid and ftlter.

Reference solution. A 1 per cent w/v solution of levodopa RS
in 1 M hydrochloric acid.

Apply to the plate 5 f.Ll of each solution. After development,
dry the plate in a current of warm air and spray with a freshly
prepared mixture ofequal volumes ofa 10 per cent w/v solution
of ferric chloride and a 5 per cent w/v solution ofpotassium
ferricyanide. The principal spot in the chromatogram obtained
with the test solution corresponds to that in the chromatogram
obtained with the reference solution.

Tests

Specific optical rotation (2.4.22). -38,50 to-41,5O, determined
in the following manner. Weigh accurately a quantity of the
powdered tablets containing 1.25 g of Levodopa, shake with
25.0 ml of0.5 M hydrochloric acid for 30 minutes, centrifuge
and fJlter the supernatant liquid. To 10.0 ml of the ftltrate add
10 ml of a 21.5 per cent w/v solution of aluminium sulphate,
20 ml of a 21.8 per cent w/v solution of sodium acetate and
sufficient water to produce 50.0 ml and measure the optical
rotation at 20°. Separately dilute 5.0 ml of the fJltrate to
200.0 ml with 0.1 M hydrochloric acid, mix well and dilute
10.0 ml to 200.0 ml with 0.1 M hydrochloric acid. Measure the
absorbance of the resulting solution at the maximum at about
280 nm (2.4.7). Calculate the contentofC9H IlN04, in the ftltrate
taking 142 as the specific absorbance at 280 nm and from the
result so obtained calculate the specific optical rotation.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with microcrystalline cellulose.

Mobile phase. A mixture of 50 volumes of 1-butanol,
25 volumes of glacial acetic acid and 25 volumes of water.

Test solution. Shake a quantity of the powdered tablets
containing 0.1 g ofLevodopa with 10 ml of a mixture of equal
volumes of anhydrous formic acid and methanol.

Reference solution (a). Dilute 1 volume of the test solution to
200 volumes with methanol.

Reference solution (b). A mixture of equal volumes of the test
solution and a solution prepared by dissolving 30 mg of
L-tyrosine in 1 ml of anhydrous formic acid and diluting to
100 ml with methanol.

LEVOFLOXACIN HEMIHYDRATE

Apply to the plate 10 f.Ll each of the test solution and reference
solution (a) and 20 f.Ll ofreference solution (b) as bands. Allow
the mobile phase to rise 20 cm. Dry the plate in a current of
warm air, spray with a freshly prepared mixture ofequal volumes
ofa 10 percent w/v solution offerric chloride and a5 percent
wIv solution ofpotassiumferricyanide and examine the plate
immediately. Any secondary band in the chromatogram
obtained with the test solution is not more intense than the
band in the chromatogram obtained with reference solution
(a). The test is not valid unless the chromatogram obtained
with reference solution (b) shows a distinct band, at a higher
Rf value than the principal band, which is more intense than
the band in the chromatogram obtained with reference solution
(a).

Dissolution (2.5.2).

Apparatus No.2,
Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and ftlter. Measure
the absorbance of the resulting solution at the maximum at
about 280 nm (2.4.7). Calculate the contentofC9H11N04taking
141 as the specific absorbance at 280 nm.

D. Not less than 75 per cent of the stated amount of C9H11N04.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.4 g of Levodopa,
dissolve as completely as possible in 10 ml of anhydrous
formic acid, add 80 ml ofanhydrous glacial acetic acid. Titrate
with 0.1 M perchloric acid, using oracet blue B solution as
indicator. Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.01972 g of
CgHIlN04•

Storage. Store protected from light and moisture.

Levofloxacin Hemihydrate

HsC'Nl O~/CHs

~N~NI I
F ~ . COOH

o
C18H2oF'N304,Y2H20 Mol. Wt. 370.4

Levofloxacin Hemihydrate is (S)-9-fluoro-2,3-dihydro
3-methyl-1O-(4-methylpiperazin-l-yl)-7-oxo-7H-pyrido[l, .
2,3-de]-1,4-benzoxazine-6-carboxylic acid hemihydrate.
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LEVOFLOXACIN HEMlliYDRATE

Levofloxacin Hemihydrate contains not less than 98.0 per cent
and not more than 102.0 per cent of ClsHzoFN304' calculated
on the anhydrous basis.

Category. Antibacterial.

Description. Ayellowish white to yellow powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with levofloxacin
hemihydrate RS.

Tests

n-Ofloxacin. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 10 mg of the substance under
examination in 50 ml of mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4 mm packed with

octadecylsilane bonded to porous silica (5 /illl),
- column temperature. 40°,

mobile phase: dissolve 1.25 g of copper(II)sulphate
pentahydrate and 1.31 g of L-isolucine in 113 ml of
methanol and malee 1000 ml with water,

- flow rate. 1.8ml per minute,
- spectrophotometer set at 330 nm,
- injection volume. 10 ,n.

Inject the test solution. The relative retention times are about
1.0 for levofloxacin and 1.2 for D-Ofloxacin. The area ofpeale
corresponds to D-Ofloxacin in the chromatogram obtained with
the test solution is not more than 2.0 per cent of the area of the
principal peak.

Heavy metals (2.3.13). 1.0 g complies with the limittest for
heavy metals, Method B ( 20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent, determined
on 1.0 g.

Water (2.3.43). Not more than 3.0percent, determined on 0.1 g.

Assay. Weigh accurately about 0.18 g, dissolve in 50 ml of
anhydrous acetic acid. Titrate with 0.1 M perchloric acid,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 ml 0.1 M perchloric acid is equivalent of 0.03614 g of
C1sHzoEN"30 4.

Storage. Store protected from light.

Levofloxacin Infusion
Levofloxacin Infusion is a sterile solution oflevofloxacin in
water for injection.

IF 2010

Levofloxacin Infusion contain not less than 90.0 per cent and
not more than 120.0 per cent of the stated amount of
levofloxacin, C1sHzoF'N304.

Usual strength. 500 mg.

Identification

In the Assay, the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with
reference solution.

Tests

pH (2.4.24).3.8 to 5.8.

Other tests. Complies with the tests stated under Parenteral
Preparation (Infusions).

Assay. Determine by liquid chromatography (2.4.14).

NOTE - Use freshly prepared solutions and carry out the
test protected from light.

Test solution. Measure accurately a volume containing 50 mg
oflevofloxacin, dilute to 50.0 ml with 0.1 M hydrochloric acid.
Dilute 5.0 ml of the solution to 25.0 ml with water.

Reference solution. A0.1 percentw!vsolution Qf[evoflQ,X"(J(;'i12
hemihydrate RS in 0.1 M hydrochloric acid. Dilute 5.0 ml of
the solution to 25.0 ml with a water.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 /illl),
- mobile phase: a mixture of85 volumes ofbuffersolution

prepared by mixing 84 volumes of 0.05 M citric acid
monohydrate and 1 volume of 1 M ammonium acetate
and 15 volumes of acetonitrile,

- flow rate. 1ml per minute,
- spectrophotometer set at 293 nm,
- injection volume. 10 ,n.

Inject the reference solution. The test is not valid unless the
tailirtgfactbr is notmore than 2;0 and column efficiency is not
less than 3000 theoretical plates and the relative standard
deviation is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of ClsHzoFN304in the infusion.

Storage. Store protected from light and moisture.

LevofloxacinTablets· .
Levofloxacin Tablets contain Levofloxacin hemihydrate.

Levofloxacin Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
levofloxacin, ClsHzoFN304.
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Usual strengths. 250 mg; 500 mg.

Identification

In the Assay, the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with
reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.2,

Medium. 900 rnl of 0.01 M hydrochloric acid,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and fIlter. Measure
the absorbance of the fIltered solution, suitably diluted with
the medium if necessary, at the maximum at about 293 nm
(2.4.7). Calculate the content of ClsH20FN304 in the medium
from the absorbance obtained from a solution of known
concentration of levofloxacin hemihydrate RS in the same
medium.

D. Not less than 70.0 per cent of the stated amount of
C1sH2oFN30 4'

Related. substances. Determine by liquid chromatography
(2.4.14).

NOTE - Use freshly prepared solutions and carry out the
test protected from light.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of powdered tablet containing 100 mg of
Levofloxacin, disperse in 100 rnl of 0.1 M hydrochloric acid
and fIlter. Dilute 5 rnl of the solution to 10 rnl with watel:

Reference solution (a). A 0.1 per cent w/v solution of
levofloxacin hemihydrate RS in 0.1 M hydrochloric acid.
Dilute 5 rnl of the solution to 10 rnl with a water.

Reference solution (b). Dilute 1 rnl of reference solution (a) to
100 rnl with water.

Chromatographic system as described under Assay.

Inject reference solution (a). Test is not valid unless the column
effciency is not less than 2000 theoretical plates and the tailing
factor is not more than 2.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 0.5 times the area of the peale
in the chromatogram obtained with reference solution (b)
(0.5 per cent) and the sum of areas of all the secondary peaks
is not more than the area of the peak in the chromatogram
obtained with the reference solution (b) (1.0 per cent).

Other tests. Comply with the tests stated under the Tablets.

Assay. Determine by liquid chromatography (2.4.14).

LEVONORGESTREL

NOTE - Use freshly prepared solutions and cany out the
test protected from light.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity ofpowdered tablet containing 100 mg oflevofloxacin,
disperse in 100.0 rnl of 0.1 M hydrochloric acid and fIlter.
Dilute 5.0 rnl of the solution to 50.0 rnl with water.

Reference solutionn. A 0.1 per cent w/v solution of
levofloxacin hemihydrate RS in 0.1 M hydrochloric acid.
Dilute 5 rnl of the solution to 50 rnl with watel:

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 /lill) (such as
Cosmosil C18 MS II),

- mobile phase: a mixture of 85 volume ofbuffer solution
prepared by dissolving 84 volumes of 0.05 M citric
acid monohydrate and 1 volume of 1 M ammonium
acetate, fIlter and 15 volumes of acetonitrile,
flow rate. 1rnl per minute,

- spectrophotometer set at 293 nm,
- injection volume. 10~.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0, column efficiency is not less
than 3000 theoretical plates and the relative standard deviation
for replicate injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of ClsH20FN304 in the tablets.

Storage. Store protected from light and moisture.

Levonorgestrel

OH
-C=CH

a

Mol. Wt. 312.5

Levonorgestrel is 13~-ethyl-17~-hydroxy-18, 19-dinor
17a-pregn-4-en-20-yn-3-one.

Levonorgestrel contains not less than 98.0 per cent and not
more than 102.0 per cent of C21H2S02, calculated on the dried
basis.

Category. Progestogen.

Dose. As a contraceptive, 150 to 250 /lg in combination with
20 to 50 /lg of ethinyloestradiol daily.
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LEVONORGESTREL

Description. A white or almost white, crystalline powder;
odourless or almost odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with levonorgestrel
RS or with the reference spectrum of levonorgestrel.

B. When examined in the range 220 nm to 360 nm (2.4.7), a
0.001 per cent w/v solution in methanol shows an absorption
maximum only at about 240 nm.

C. Melts at about 237° (2.4.21).

Tests

Specific optical rotation (2.4.22). -30.0° to -35.0°, determined
in a 2.0 per cent w/v solution in chloroform.

Related substances; Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 80 volumes of dichloromethane
and 20 volumes of ethyl acetate.

Test solution. Dissolve 0.2 g of the substance under
examination in 10 rnl ofchlorof017n.

Reference solution (a). A 0.01 per cent w/v solution of the
substance under examination in chloroform.

Reference solution (b). A 0.004 per cent w/v solution of the
substance under examination in chloroform

Apply to the plate 10 /ll of each solution. After development,
dry the plate in air and spray with phosphomolybdic acid
solution. Any secondary spot in the chromatogram obtained
with the test solution is not more intense than the spot in the
chromatogram obtained with reference solution (a) and not
more than two such spots are more intense than the spot in
the chromatogram obtained with reference solution (b).

Sulphated ash (2.3.18). Not more than 0.3 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.1 g, dissolve in sufficient
ethanol (95 per cent) to produce 100.0 rnl, dilute stepwise
with ethanol (95 per cent) to obtain a solution containing
0.001 per cent w/v of Levonorgestrel and measure the
absorbance of the resulting solution al tIie maximumiifribout
241 nm(2.4.7).

Calculate the content of CZIHzsOz from the absorbance
obtained with a 0.001 per cent w/v solution of levonorgestrel
RS in ethanol (95 per cent).

Storage. Store protected from light and moisture, at a
temperature not exceeding 15°.

IF 2010

Levonorgestrel and Ethinyloestradiol
Tablets
Levonorgestrel and Ethinyloestradiol Tablets contain not less
than 90.0 per cent and not more than 110.0 per cent of the
stated amounts of levonorgestrel, CZIHzsOz, and ethinylo
estradiol, CZOHZ40Z'

Category. Oral contraceptive.

Dose. One tablet daily for 21 days starting from the fIfth day of
the menstrual cycle.

Usual strengths. Levonorgestrel, 150 flg and Ethinyloestradiol,
30 flg; Levonorgestrel, 250 flg and Ethinyloestradiol, 30 flg;
Levonorgestrel, 250 flg and Ethinyloestradiol, 50 flg.

Identification

Determine by thin-layer chromatography (2.4.17), coating the
plate with silica gel G

Mobile phase. A mixture of 96 volumes of dichloromethane
and 4 volumes of ethanol (95 per cent).

Test solution. Powder 20 tablets fInely, triturate with 20 rnl of
dichloromethane, allow the solids to sediment and use the
clear supernatant liquid.

Reference solution. A solution containing 0.06 per cent w/v of
levonorgestrel RS and 0.006 per cent w/v of ethinyloestradiol
RSin water.

Apply to the plate 40 /ll of each solution. After development,
dry the plate in air, spray with ethanolic sulphuric acid
(80 per cent v/v), heat at 110° for 10 minutes and examine in
ultraviolet light at 365 nm. The principal spots in the
chromatogram obtained with the test solution correspond to
the spots for levonorgestrel (red fluorescence) and ethinylo
estradiol (orange-yellow fluorescence) in the chromatogram
obtained with the reference solution.

Tests

Uniformity of cOntent. Comply with the test stated under
Tablets.

Carry out the procedure described under Assay but using the
following solutions.

Test solution. Add 2.0 rnl of methanol (70percent) and 2.0 rnl
of a 0.00002 per cent w/v solution of diphenyl in methanol
(70 per cent) (internal standard) to one tablet, shake for
20 minutes, centrifuge, filter the supernatant liquid through a
membrane fIlter with a pore size of not more than 0.2 /lm and
use the fIltrate.

Reference solution (a). Weigh accurately a quantity of
norgestrel RS containing 100 times the stated amount of
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Levonorgestrel per tablet, dissolve in sufficient methanol Levosalbutamol Sulphate
(70 per cent) to produce 200.0 ml. Take 2.0 ml of this solution,
add 2.0 ml of the internal standard solution and use the resulting (R)-Albuterol Sulphate
solution.

Reference solution (b). Weigh accurately a quantity of
ethinyloestradiol RS containing 100 times the stated amount
ofEthinyloestradiol per tablet, dissolve in sufficient methanol
(70 per cent) to produce 200.0 ml. Take 2.0 ml of the solution,
add 2.0 ml of the internal standard solution and use the resulting
solution.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and finely powder 20 tablets. To a quantity
of the powdered tablets containing about 3 mg of
Levonorgestrel in a 200-ml volumetric flask, add the mobile
phase and 10 ml of a 0.0025 per cent w/v solution of diphenyl
(internal standard) in the mobile phase. Shake by mechanical
means for 20 minutes and dilute to volume with the mobile
phase. Centrifuge and use the clear supernatant liquid.

Reference solution. Transfer 15.0 ml of a solution of
levonorgestrel RS in the mobile phase and 3.0 ml ofa solution
of ethinyloestradiol RS in the mobile phase, each solution
having a concentration of about 0.1 mg per ml, into a 100 rnl
volumetric flask. Add 10 ml ofa 0.0025 percent w/v solution of
diphenyl (internal standard) in the mobile phase. Dilute to
volume with the mobile phase and mix. Each ml ofthis reference
solution has a known concentration of about 15 flg and
3 flg of levonorgestrel and ethinyl oestradiol per ml
respectively.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 flID),
mobile phase: a mixture of 35 volumes of acetonitrile,
15 volumes of methanol and 45 volumes of water,

- flow rate. 1 to 1.5 ml per minute,
- spectrophotometer set at 215 nm,
- injection volume. 50 fll.

Inject the reference solution and record the peak response.
The test is not valid unless the resolution between the two
major peaks is not less than 2.5, and the relative standard
deviation for replicate injections is not more than 2.0.

Inject separately the test solution and the reference solution
and measure the responses for the major peaks. The relative
retention times are about 0.7 for ethinyloestradiol and 1.0 for
levonorgestrel.

Calculate the contents of C21H2S02 and C2oH2402in the tablets.

Storage. Store protected from moisture.

2

(C13H21N03 h.H2S04 Mol. Wt. 576.7

Levosalbutamol Sulphate is (R)-2-tert-butylamino-1-(4
hydroxy-3-hydroxymethylphenyl)ethanol sulphate.

Levosalbutamol Sulphate contains not less than 98.0 per cent
and not more than 102.0 per cent of (C13H21N03h H2S04,
calculated on the dried basis.

Description. Awhite to off-white powder.

Identification

A. Determine by infrared absorption spectrphotometry (2.4.6).
Compare the spectrum with that obtained with levosalbutamol
sulphate RS or with the reference spectrum of levosalbutamol
sulphate.

B. When examined in the range 200 to 350 nm (2.4.7), a 0.002
per centw/v solution in methanol shows absorption maxima
at about 227 nm and 278 nm.

Tests

Specific optical rotation (2.4.22). - 30° to - 40°, determined on
1.0 per cent w/v solution. /

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve about 100 mg of the substance under
examination in 50 ml of the mobile phase.

Reference solution. A 0.1 per cent w/v solution of
levosalbutamol sulphate RS in the mobile phase. Dilute 1.0 ml
of this solution to 100.0 ml with the mobile phase.

Chromatographic ·system
- a stainless steel column 15 cm x 3.9 mm, packed with

octylsilane bonded to porous silica (5 flID) (such as
Waters symmetry C8),
mobile phase. a mixture of 22 volumes of acetonitrile
and 78 volumes of a solution containing 0.29 per cent
w/v of sodium heptanesulphonate and 0.25 per cent
w/v of potassium dihydrogen phosphate dihydrate,
adjusted to pH 3.7 with orthophosphoric acid,
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- flow rate. 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume. 20 fll.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 5.0 per cent.

Inject the reference solution and the test solution. In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of the principal peak
in the chromatogram obtained with the reference solution
(0.5 per cent) and the sum of the areas of all the secondary
peaks is not more than twice the area of the principal peak in
the chromatogram obtained with the reference solution
(1.0 per cent).

Enantiomeric purity. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve about 30 mg of the substance under
examination in 4 ml of methanol and dilute to 10.0 ml with the
mobile phase.

Reference solution. Dissolve 30 mg of salbutamol sulphate
RS in 4 ml of methanol and dilute to 10.0 ml with the mobile
phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, bonded to porous

silica (5 fJITl), (Such as Chirex 3022),
- mobile phase. a mixture of 70 volumes of n-hexane,

23 volumes of dichloroethane, 7 volumes of methanol
and 0.1 volume of trifluoroacetic acid,

- flow rate. 0.8 ml per minute,
- spectrophotometer set at 225 nm,
- injection volume. 15 fll.

Inject the reference solution. The test is not valid unless the
resolution between the pealcs due to levosalbutamol and
dextrosalbutamol is not less than 1.0. The fIrst peak is due to
levosalbutamol and the second peak is due to
dextrosalbutamol.

Inject the test solution and the reference solution. Run the
chromatogram for 60 minutes. The content of the peak due to
(S)-salbutamol sulphate is not more than 1.0 per cent.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 2.0 per cent, determined
on 1.0 g at 105°.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve about 50 mg of the substance under
examination in 100.0 ml of the mobile phase. Dilute 5.0 ml of
this solution. to 50.0 ml with the mobile phase.

Reference solution. A 0.005 per cent w/v solution of
levosalbutamol sulphate RS in the mobile phase.
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Chromatographic system as described under Related
substances.

Inject the reference solution. The test is not valid unless the
theoretical plates for the principal peak is not less than 2000,
the tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of (C13HzIN03hHzS04.

Storage. Store at a temperature not exceeding 30°.

Lignocaine HydrocWoride
Lidocaine Hydrochloride

Lignocaine Hydrochloride is 2-diethylaminoaceto
2',6'-xylidide hydrochloride monohydrate.

Lignocaine Hydrochloride contains not less than 99.0 per cent
and not more than 101.0 per cent of CI4HzzNzO,HCI, calculated
on the anhydrous basis.

Category. Local anaesthetic; antiarrhythmic.

Dose. As local anaesthetic, upto 200 mg as a single dose,
when given with adrenaline; as antiarrhythmic, by intravenous
infusion, 50 to 100 mg at the rate of 1 to 2 mg per minute.

Description. A white, crystalline powder; odourless or
practically 6dolirless.

Identification

Test A may be omitted if tests E, C, D and E are carried out.
Tests E, C, D and E may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with lignocaine
hydrochloride RS or with the reference spectrum oflignocaine
hydrochloride.

B. To 10 ml of a 2.5 per cent w/v solution add sodium hydroxide
solution till alkaline and fllter. Wash the residue with water,
dissolve half of the residue in 1 rnl of ethanol (95 per cent)
and add 0.5 ml of a 10 per cent w/v solution ofcqbalt chloride;
a bluish-green precipitate is produced.
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C. To 5 mg add 0.5 rnl of fuming nitric acid, evaporate to
dryness on a water-bath, cool, dissolve the residue in 5 rnl of
acetone and add 1 ml of 0.1 M ethanolic potassium
hydroxide; a green colour is produced.

D. Dissolve 0.2 g in 10 rnl ofwater and add 10 ml ofpiciic acid
solution. The precipitate, after washing with water and drying,
melts at about 229° (2.4.21).

E. Gives reactionAofchlorides (2.3.1).

Tests

Appearance ofsolution. A 5.0 per cent wIv solution in carbon
dioxide1ree water is clear (2.4.1), and colourless (2.4.1).

pH (2.4.24). 4.0 to 5.5, determined in a 0.5 per cent w/v solution.

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals, Method A (10 ppm).

Sulphates. Dissolve 0.2 g in 20 ml of water, add 2 ml of
3 M hydrochloric acid, mix and divide into two parts. To one
pmt add 1ml of barium chloride solution; no more opalescence
is produced than in the remaining portion of the solution to
which nothing has been added.

2,6.Dimethylaniline. To 2 rnl of a 2.5 per cent w/v solution in
methanol (solution A), add 1 rnl of a 1per cent w/v solution of
4-dimethylaminobenzaldehyde in methanol and 2 ml of
glacial acetic acid and allow to stand for 10 minutes at room
temperature. Any yellow colour produced is more intense than
that obtained by repeating the test using 2 rnl of methanol in
place of solution A and less intense than the Ciolour produced
using a mixture of 1 rnl of a solution of 2,6-dimethylaniline in
methanol containing 5 flg per rnl and 1 ml ofmethanol in place
of solution A (100 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). 5.0 to 7.5 per cent, determined on 0.25 g.

Assay. Weigh accurately about 0.5 g, dissolve in 30 ml of
anhydrous glacial acetic acid, add 6 ml of mercuric acetate
solution. Titrate with 0.1 M perc/doric acid, using crystal
violet solution as indicator. Carry out a blank titration.

1 rnl of 0.1 M perchloric acid is equivalent to 0.02708 g of
C tJf22N20 ,HCl.

Storage. Store protected from moisture.

Lignocaine and Adrenaline Injection
Lidocaine Hydrochloride and Adrenaline Bitartrate
Injection; Lidocaine and Adrenaline Injection

Lignocaine and Adrenaline Injection is a sterile solution of
Lignocaine Hydrochloride andAdrenaline Bitartrate in Water
for Injections.

LIGNOCAINE AND ADRENALINE INJECTION

Lignocaine and Adrenaline Injection contains not less than
95.0 per cent and not more than 105.0 per cent of the stated
mnount oflignocaine hydrochloride, C14H22N20,HCI,H20 and
not less than 87.5 per cent and not more than 112.5 per cent of
the stated mnount of adrenaline, C9H I3N03•

Usual strength. Lignocaine Hydrochloride, 20 mg per ml and
adrenaline, 0.01 mg per ml.

Description. A clear colourless solution.

Identification

A. To 5 ml add 1 ml of hydrochloric acid, cool to 0°, add 5 rnl
of a 1 per cent w/v solution of sodium nitrite and pour the
mixture into 2 ml of 2-naphthol solution containing 1 g of
sodium acetate; no red colour is produced.

B. To 10 ml add 4 ml ofdisodium hydrogen phosphate solution
and sufficient 0.1 M iodine to produce a distinct brown colour.
Add 0.01 M sodium thiosulphate to remove the excess of
iodine; a pink colour is produced.

C. To 3 rnl add 3 rnl of water and 6 rnl ofpicric acid solution,
shake gently and allow to stand until the precipitate becomes
crystalline; the precipitate, after washing with water and
drying at 105°,melts at about 229° (2.4.21).

Tests

pH (2.4.24). 3.0 to 4.5.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. For lignocaine hydrochloride - Make an accurately
measured volume containing 0.1 g ofLignocaine Hydrochloride
alkaline with 2 M sodium hydroxide and extract with three
quantities, each of 20 ml, ofchloroform, washing each extract
with the smne 10 ml ofwater. Filter the washed extracts through
a fIlter paper moistened with chloroform, wash the filter with
10 ml of chloroform, combine the washings with the
filtrate.Titrate with 0.02 M perchloric acid, using crystal violet
solution as indicator.

1 rnl of 0.02 M perchloric acid is equivalent to 0.005776 g of
C1Jf22N20 ,HCI,H20.

For adrenaline - To an accurately measured volume
containing 0.1 mg of adrenaline add 20 mg of sodium
metabisulphite, 0.1 ml of ferrous sulphate-citrate solution,
1 ml of glycine buffer solution and mix. Allow to stand for
10 minutes, extract with 10 ml ofether, allow to separate, reject
the ether and measure the absorbance of a 4-cm layer of the
solution at about 540 nm (2.4.7). Calculate the content of
adrenaline, C9H I3N03, from a reference curve prepared by
treating suitable aliquots of a solution ofadrenaline bitartrate
RS in the smne manner.
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1 mg of adrenaline bitartrate is equivalent to 0.0005497 g of

CJH13N03•

Storage. Store protected from light.

Labelling. The label states the strength ofAdrenaline Bitartrate
in terms of the equivalent amount of adrenaline.

Lignocaine and Dextrose Injection
Lignocaine Hydrochloride and Dextrose Injection;
Lidocaine Hydrochloride and Dextrose Injection;
Lidocaine and Dextrose Injection

Lignocaine and Dextrose Injection is a sterile· solution of
Lignocaine Hydrochloride and Dextrose inWater for Injections.

Lignocaine and Dextrose Injection contains not less than
95.0 per cent and not more than 105.0 per cent of the stated
amounts oflignocaine hydrochloride, C14HzzNzO,HCI,HzO, and
dextrose, C6HIZ06,HzO.

Usual strength. Lignocaine Hydrochloride 50 mg per mI and
Dextrose 75 mg per mI.

Description. A clear colourless or slightly yellow solution.

Identification

A. To a volume containing about 0.5 g of Lignocaine
Hydrochloride in a separator add 2 mI of2 M sodium hydroxide
and extract with four quantities, each of 15 mI, of chloroform.
Combine the chloroform extracts and evaporate the solution
to dryness with the aid of a current of air, Dissolve the residue
in 2 mI of hexane, evaporate with the aid of warm air and dry
the residue over silica gel for 24 hours at a pressure not
exceeding 0.7 kPa.

On the residue, determine by infrared absorption
spectrophotometry (2.4:6): Comparethespectriim·with that
obtained with lignocaine hydrochloride RS treated in the
same manner.

B. To a volume containing 0.1 g ofDextrose add 10 mI ofwater
and 3 mI of potassium cupri-tartrate solution and heat; a red
precipitate is produced.

Tests

pH (2.4.24). 3.0 to 7.0.

Other tests. Complies with the tests described under Parenteral
Preparations (Injections).

Assay. .For lignocaine hydrochloride - Make an accurately
measured volume containing about 0.1 g of Lignocaine
Hydrochloride alkaline with 2 M sodium hydroxide and extract
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with three quantities, each of 20 mI, of chloroform, washing
each extract with the same 10 mI of water. Filter the washed
extracts through a fIlter paper moistened with chloroform,
wash the fIlter with 10 mI ofchloroform, combine the washings
with the fIltrate. Titrate with 0.02 M perchloric acid, using
crystal violet solution as indicator.

1 mI of 0.02 M perchloric acid is equivalent to 0.005776 g of
Cl~zzNzO,HCI,H20.

For dextrose - To an accurately measured volume containing
2 g to 5 g ofDextrose add sufficient water to produce 100.0 mI.
Mix well, allow to stand for 30 minutes and determine the
optical rotation in a 2-dm tube (2.4.22). The observed rotation
in degrees multiplied by 1.0425 represents the weight, in g, of
dextrose, C6HIZ06,HzO in the volume taken for assay.

Storage. Store in single dose containers in a cool place.

Lignocaine Gel
Lignocaine Hydrochloride Gel; Lidocaine Hydrochloride
Gel

Lignocaine Gel is a sterile solution ofLignocaine Hydrochloride
in a suitable water-miscible base. It may contain suitable
antioxidants, stabilisers and antimicrobial preservatives.

Lignocaine Gel contains not less than 95.0 per cent and not
more than 105.0 per cent of the stated amount of anhydrous
lignocaine hydrochloride, CI4HzzNzO,HCl.

Usual strengths. The equivalent of 1 per cent and 2 per cent
w/v of anhydrous lignocaine hydrochloride.

Identification

To a quantity of the gel containing 80 mg of anhydrous
lignocaine hydrochloride add 4 mI of hydrochloric acid and
heat on a water..bath for 10 minutes; Allow to cool; transfer to
a separating funnel with the aid of 20 mI of water, add 5 M
sodium hydroxide until precipitation is complete and extract
with two quantities, each of 20 ml, of chloroform. Filter the
chloroform extracts through anhydrous sodium sulphate and
evaporate the fIltrate to dryness on a water-bath using a stream
of nitrogen. The residue complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4,6).
Compare the spectrum with that obtalned with lignocaine
hydrochloride RS or with the reference spectrum oflignocaine
hydrochloride.

B. Dissolve 20 mg in 1mI of ethanol (95 per cent), add 0.5 ml
of a 10 per cent w/v solution of cobalt chloride and 0;5 mI of
5 M sodium hydroxide and shake for 2 minutes; a bluish green
precipitate is produced.
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C. Dissolve 40 mg in 5 ml of 1per cent w/v solution ofcetrimide,
add 1ml of5 M sodium hydroxide and 1ml of bromine water;
a yellow colour is produced.

Tests

pH (2.4.24). 6.0 to 7.0.

2,6-Dimethylaniline. Mix a quantity of the gel containing
15 mg of anhydrous lignocaine hydrochloride with sufficient
water to produce 3 ml, using a rotary mixer. To 2 ml of the
resulting solution, add 1 ml of a freshly prepared 1 per cent
w/v solution of 4-dimethylaminobenzaldehyde in methanol.
Mix thoroughly using a rotary mixer. Add 2 ml ofglacial acetic
acid and allow to stand for 10 minutes. Any yellow colour
produced is not more intense than that obtained by using a
mixture of2 ml of a solution of2,6-dimethylaniline in methanol
containing 2 j..Lg per ml in place of the solution of the gel
(20 ppm).

Sterility (2.2.11). Complies with the test for sterility.

Other tests. Complies with the tests stated under Gels.

Assay. Weigh accurately a quantity containing about 10 mg
of anhydrous lignocaine hydrochloride and disperse in 20 ml
ofwater. Add 5 mlofacetate bufferpH2.8, 120ml ofchlorofonn
and 5 ml of dimethyl yellow-oracet blue B solution and titrate
with 0.005 M dioctyl sodium sulphosuccinate swirling
vigorously, until near the end-point, then add the titrant
dropwise and, after each addition, swirl vigorously, allow to
separate and swirl gently for 5 seconds. The end-point is
indicated when the colour of the chloroform layer changes
from green to pinkish-grey. Carry out a blank titration.

1 ml of 0.005 M dioctyl sodium sulphosuccinate is equivalent
toO.001354gofC14H22N20,HCl.

Determine the weight per ml of the gel (2.4.29), and calculate
the percentage of C14H22N20,HCI, weight in volume.

Storage. Store in suitable tamper-proof containers holding
sufficient of the gel for use on one occasion, and at a
temperature not exceeding 30°. The gel should not be frozen.

Labelling. The label states (1) that the contents are sterile; (2)
the strength in terms of the equivalent amount of anhydrous
lignocaine hydrochloride; (3) that any of the gel not used in a
single application should be discarded.

Lignocaine Injection
Lignocaine Hydrochloride Injection; Lidocaine
HydrocWoride Injection; Lidocaine Injection

Lignocaine Injection is a sterile solution of Lignocaine
Hydrochloride in Water for Injections.

LIGNOCAINE INJECTION

Lignocaine Injection contains not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of lignocaine
hydrochloride, CI4H22N20,HCI,H20.

Usual strengths. 0.2 per cent w/v; 1.0 per cent w/v; 5.0 per
cent w/v.

Description. A clear colourless solution.

Identification

A. To a volume containing 0.1 g of Lignocaine Hydrochloride
add sufficient sodium hydroxide solution to malce allcaline,
filter, wash the residue with water, dissolve in I ml of ethanol
(95 per cent), add 0.5 ml of a 10 per cent w/v solution of
cobalt chloride and shake for 2 minutes; a bluish-green
precipitate is formed.

B. To a volume containing 0.1 g ofLignocaine Hydrochloride
add 10 ml ofpicric acid solution; the precipitate, after washing
with water and drying at 105°, melts at about 229° (2.4.21).

C. Gives the reactions of chlorides (2.3.1).

Tests

pH (2.4.24). 5.0 to 7.0.

2,6-Dimethylaniline. To a volume containing 25 mg of
Lignocaine Hydrochloride add water if necessary to produce
10 ml, add 2 M sodium hydroxide until the solution is just
allcaline and extract with three quantities, each of 5 ml, of
chloroform. Dry the combined chloroform extracts over
anhydrous sodium sulphate, filter, wash with a further 5 ml of
chloroform and evaporate the filtrate to dryness at a pressure
of 2 !cPa. Dissolve the residue in 2 ml of methanol, add 1ml of
a 1 per cent w/v solution of 4-dimethylamino-benzaldehyde
in methanol and 2 ml of glacial acetic acid and allow to stand
at room temperature for 10 minutes. Any yellow colour
produced is not more intense than the colour produced by
repeating the operation using 10 ml of a solution in water
containing 1 j..Lg per ml of 2,6-dimethylaniline in place of the
preparation under examination (400 ppm).

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

. .
Assay. Make an accurately measured volume containing about
0.1 g of Lignocaine Hydrochloride allcaline with 2 M sodium
hydroxide and extract with three quantities, each of 20 ml, of
chlorofonn, washing each extract with the same 10ml ofwater.
Filter the washed extracts through a filter paper moistened
with chloroform, wash the filter with 10 ml of chlorofonn,
combine the washings with the filtrate. Titrate with 0.02 M
perchloric acid, using crystal violet solution as indicator.

1 ml of 0.02 M perchloric acid is equivalent to 0.005776 g of
Cl~22N20,HCI,H20.
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Lincomycin Hydrochloride

yHs CHS
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ClsH3~206S,HCI,H20 Mol. Wt. 461.0

Lincomycin Hydrochlotide consists mainly of methyl
6-amino-6,8-dideoxy-N-[(2S,4R)-I-methyl-4-propylprolyl]
I-thio-D-erythro-a-D-galacto-octopyranoside hydro
chlotide monohydrate, an antimicrobial substance produced
by Streptomyces lincolnensis var. lincolnensis or by any
other means.

Lincomycin Hydrochlotide contains not less than 82.5 per
cent and not more than 93.0 per cent ofClSH34N206S, calculated
on the anhydrous basis.

Category. Antibactetial.

Dose. Orally, the equivalent of500 mg oflincomycin every 6 to
8 hours, 30 minutes before food; by intramuscular injection,
the equivalent of 600 mg of lincomycin every 12 to 24 hours;
by slow intravenous infusion, the equivalent of 600 mg of
lincomycin every 8 to 12 hours.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted iftests B, C and Dare carriedout. Tests
Band C may be omitted if tests A and D are carried out.

A; Determine by infrared absorption spectrophotomeuy (2.4.6).
Compare the spectrum with that obtained with lincomycin
hydrochloride RS or with the reference spectrum oflincomycin
hydrochlotide.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G

Mobile phase. The upper layer obtained by shaking a mixture
of 45·vohimes·ofethy[acetate; 4(fvohimesofilSper ceiit
w/v solution of ammonium acetate previously adjusted to
pH 9.6 with 10M ammonia and 20 volumes of 2-propanol.

Test solution. Dissolve 0.1 g of the substance under exami
nation in 100 rnl of methanol.

Reference solution (a). A 0.1 per cent w/v solution of
lincomycin hydrochloride RS in methanol.
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Reference solution (b). A solution containing 0.1 per cent
w/v each of lincomycin hydrochloride RS and clindamycin
hydrochloride RS in methanol.

Apply to the plate 5 III of each solution. After development,
dry the plate in air and spray with a 0.1 per cent w/v solution
of potassium permanganate. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution (a).
The test is not valid unless the chromatogram obtained with
reference solution (b) shows two clearly separated spots.

C. Dissolve 10 mg in 2 rnl of2 M hydrochloric acid and heat in
a water-bath for 3 minutes. Add 3 rnl of a 10.5 per cent w/v
solution of anhydrous sodium carbonate and 1 rnl of a 2 per
cent w/v solution of sodium nitroprusside; a violet-red colour
is produced.

D. A 1 per cent w/v solution gives reaction A of chlotides
(2.3.1).

Tests

Appearance ofsolution. A 10.0 per cent w/v solution in carbon
dioxide-free water is clear (2.4.1), and not more intensely
coloured than reference solution YS6 (2.4.1).

pH (2.4.24).3.5 t05.5, determined in a 10.0percent w/v solution.

Specific optical rotation (2.4.22). +135° to +150°, determined
in a 4.0 per cent w/v solution.

Lincomycin B. In the Assay, the chromatogram obtained with
reference solution (a) shows a peale detived from lincomycin
B which is eluted just before lincomycin. The area of the peak
derived from lincomycin B is not more than 5 per cent of the
area of the peale derived from lincomycin.

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.5 per cent.

Water (2.3.43). 3.0 t04.6 percent, determined on 0.5 g.

Assay. Determine by gas chromatography (2.4.13).

Test solution. Add 10.0 ml of a 0.8 per cent w/w solution of
dotriacontane (internal standard) in chloroform to 0.1 g of
substance under examination, dilute to 100.0 ml with a 2 per
cent w/v solution of imidazole in chloroform and shake to
dissolve. Place 4.0 rnl of the resulting solution in a 15 rnl glass
stoppered centrifuge tube, add 1.0rnl ofa mixture of99volumes
of N,O-bis (trimethylsilyl)-acetamide and 1 volume of
trimethylchlorosilane and mix gently. Loosen the glass
stopper and heat at 65° for 30 minutes.

Reference solution (a). Prepare in the same manner as the test
solution but omitting the internal standard.
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Reference solution (b). Prepare in the same manner as the test
solution but using 0.1 g of lincomycin hydrochloride RS.

Chromatographic system
- a glass column 1.5 m x 3 mm, packed with acid-washed,

silanised diatomaceous support impregnated with 3 per
cent w/w of phenyl methyl silicone fluid (50 per cent
phenyl),

- temperature:
column 2600

,

inlet port and detector at 2600 to 2900
,

- flow rate. 45 ml per minute using helium as carrier gas.

Inject 1 III of the test solution, reference solution (a) and
reference solution (b).

Calculate the content of ClsH34N206S,

Lincomycin Hydrochloride intended for use in the
manufacture of parenteral preparations without a further
appropriate procedure for the removal of bacterial
endotoxins complies with the following additional
requirement.

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit
per mg.

Lincomycin Hydrochloride intended for use in the
manufacture of parenteral preparations without a further
appropriate sterilisation procedure complies with the
following additional requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store protected from moisture at a temperature not
exceeding 300

• If the contents are sterile, the container should
be sterile, tamper-evident and sealed so as to exclude micro
organisms.

Labelling. The label states whether or· not the material is
intended for use in the manufacture ofparenteral preparations.

Lincomycin Capsules

Lincomycin HydrocWoride Capsules

Lincomycin Capsules contain Lincomycin Hydrochloride
equivalent to not less than 90.0 per cent and not more than
110 per cent of the stated amount of lincomycin, ClSH3~206S,

Usual strength. 500 mg.

Identification

In the Assay, the retention time of the principal peale derived
from lincomycin hydrochloride relative to that of the intemal
standard in reference solution (b) is the same as the retention

LINCOMYCIN CAPSULES

time of the principal peak derived from lincomycin
hydrochloride RS relative to that of the internal standard in
the test solution.

Tests

Lincomycin B. Examine reference solution (b) as described
under the Assay but increase the sensitivity by 8 to 10 times
while recording the peak derived from lincomycin B, which is
eluted immediately before that derived from lincomycin. The
area of the peak derived from lincomycin B, when corrected
for the sensitivity factor, is not more than 5 per cent of the area
of the peak derived from lincomycin.

Water (2.3.43). Not more than 7.0 per cent, determined on
0.3 g of the contents of the capsules.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by gas chromatography (2.4.13)..

Test solution. Add 10.0 rnl of a 0.8 per cent w/w solution of
dotriacontane (internal standard) in chloroform to 0.1 g of
lincomycin hydrochloride RS, dilute to 100.0 rnl with a 2 per
cent w/v solution of imidazole in chloroform and shake to
dissolve. Place 4.0 ml of the resulting solution in a 15 ml glass
stoppered centrifuge tube, add 1.0 ml ofa mixture of99 volumes
of N,O-bis(trimethylsilyl)-acetamide and 1 volume of
trimethylchlorosilane and mix gently. Loosen the glass
stopper and heat at 65 0 for 30 minutes.

Reference solution (a). Prepare in the same manner as the test
solution but omitting the internal standard and using a quantity
of the mixed contents of 20 capsules containing about 90 mg
of lincomycin in place of lincomycin hydrochloride RS.

Reference solution (b). Prepare in the same manner as the test
solution but using a quantity of the mixed contents of
20 capsules containing about 90 mg of lincomycin in place of
lincomycin hydrochloride RS.

Chromatographic system
a glass column 1.5 m x 3mm, packed with acid-washed,
silanised diatomaceous support impregnated with 3 per
cent w/w of phenyl methyl silicone fluid (50 per cent
phenyl),

- temperature:
column 2600

,

inlet port and detector at 2600 to 2900
,

- flow rate. 45 ml per minute using helium as carrier gas.

Inject 1 III of the test solution, reference solution (a) and
reference solution (b). .

Calculate the content of ClsH34N206S in the capsules.

Storage. Store protected from moisture.

Labelling. The label states the strength in terms of the
equivalent amount oflincomycin.
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Chromatographic system

Mobile phase B
(per cent v/v)

10

30

80

80

10

10

- a stainless steel column 15 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 J.l1Il) (such as
Hypersil ODS),
column temperature. 40°,
mobile phase: A. a mixture 90 volumes ofbuffer solution
and 10 volumes of methanol,

B. a mixture 10 volumes ofbuffer solution
and 90 volumes of methanol,
a linear gradient programme using the conditions given
below,
flow rate. 1.5 m1 per minute,
spectrophotometer set at 250 DID,

injection volume. 10 fll.
Time Mobile phase A

(in min.) (per cent v/v)

o 90
40 70

50 20

57 20

ro 90
65 90

Inject reference solution (b). The test is not valid unless the
relative standard deviation for replicate injections is not more
than 5.0 per cent.

Inject reference solution (b) and the test solution. In the
chromatogram obtained with the test solution the area of any
secondary peak is not more than the area of the principal peak
in the chromatogram obtained with reference solution (b)
(0.5 per cent) and the sum of areas of all the secondary peaks
is not more than twice the area of the principal peak in
the chromatogram obtained with reference solution (b)
(1.0 per cent).

Heavy Metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 1.0per cent, determined
on 1.0 g by drying in oven at 105° for 3 hours.

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. A solution prepared by diluting 1.0 m1 of
trieihylanline in 10()() n1f6f water, adjustedt6 pH 3.0 with
orthophosphoric acid.

Solvent mixture. 60 volumes ofbuffer solution and 40 volumes
of methanol.

Test solution. Dissolve about 100 mg of the substance under
examination in 100.0m1 ofthe solvent mixture. Dilute 10.0 m1 of
this solution to 50.0 m1 with the solvent mixture.

Mol. Wt. 337.4

Category. Antibacterial.

Description. A white to off-white, crystalline powder.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with linezolid RS
or with the reference spectrum of linezolid.

B. When examined in the range of 200 DID to 400 DID (2.4.7), a
0.0001 per cent w/v solution in methanol shows maxima at the
same wavelength as that of the reference solution.

Linezolid is N-[[(5S)-3-[3-fluoro-4-(4-morpholinyl)phenyl]-2
oxo-5-oxazolidinyl]methyl]acetamide.

Linezolid contains not less than 98.0 per cent and not more
than 102.0 per cent of C16HzoFN304, calculated on the dried
basis.

Identification

Tests

Specific optical rotation (2.4.22). - 9.0° to -14.0°, determined
on 0.9 per cent w/v solution in chloroform.

Related substances. Determine by liquid.c:hromatography
(2.4.14).

Buffer solution. A solution prepared by diluting 1.0 m1 of
triethylamine in 1000 m1 of water, adjusted to pH 3.0 with
orthophosphoric acid.

Solvent mixture. 60 volumes ofbuffer solution and 40 volumes
of methanol.

Test solution. Dissolve SO mg of the substance under
examination in 50 m1 of the solvent mixture.

Reference solution (a). A 0.1 per cent w/v solution of linezolid
RS in the solvent mixture.

Reference solution (b). Dilute 2 m1 ofreference solution (a) to
100 m1 with the solvent mixture. Further dilute 5 m1 of this
solution to 20 m1 with the solvent mixture.

Linezolid
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Mobile Phase B
(per cent v/v)

10
35
80
80
10
10
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Reference solution (a). A 0.1 per cent w/v solution of linezolid
RS in the solvent mixture.

Reference solution (b). Dilute 10.0 ml of reference solution
(a) to 50.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 flIIl) (such as
Hypersil ODS),

- column temperature. 40°,
- mobile phase: a mixture of 78 volumes of a solution

containing 90 volumes ofbuffer solution and 10 volumes
of methanol, and 22 volumes of a solution containing
10 volumes of buffer solution and 90 volumes of
methanol,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 250 nm,
- injection volume. 10 ,.u.

Inject reference solution (b). The test is not valid unless the
theoretical plates is not less than 2000, tailing factor is not
more than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject reference solution (b) and the test solution.

Calculate content ofC16H20FN304.

Storage. Store protected from light and moisture, at a
temperature not exceeeding 30°.

Linezolid Tablets
Linezolid Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of linezolid,
CI~2oFN304.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).
Apparatus No.1,
Medium. 900 ml of buffer solution prepared by dissolving
6.8 g of potassium dihydrogen orthophosphate and 0.9 g of
sodium hydroxide in 1000 ml ofwater, adjusted to pH 6.8 with
sodium hydroxide solution,

Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter. Measure
the absorbance of the filtered solution, suitably diluted with
the medium if necessary, at the maximum at about 250 nm
(2.4.7). Calculate the content of Cl6H20FN304 in the medium

LINEZOLID TABLETS .

from the absorbance obtained from a solution of known
concentration of linezolid RS in the same medium.

D. Not less than 70 per cent of the stated amount of
C16H2oFN30 4'

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. A mixture of 75 volumes of buffer solution
prepared by diluting 1.0 ml of triethylamine to 1000.0 ml with
water, adjusted to pH 3.0 with orthophosphoric acid and 25
volumes of methanol.

Test solution. Weigh and powder20 tablets. Disperse a quantity
of powder containing about 40 mg of linezolid with 35 ml of
the solvent mixture, sonicate for 20 minutes and dilute to
50.0 ml with the solvent mixture, filter.

Reference solution. A0.0008 per cent w/v solution of linezolid
RS in the solvent mixture.

Chromatographic system
- a 'stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 /lm) ( Such
as Hypersil ODS),
column temperature. 40°,

- mobile phase: A. a mixture of 90 volumes of buffer
solution prepared by mixing 1.0 rnl of triethylamine in
1000 ml of water, adjusted to pH 3.0 with
orthophosphoric acid and 10 volumes of methanol,

B. a mixture of 90 volumes of buffer
solution prepared by mixing 1.0 rnl of triethylamine in
1000 ml of water, adjusted to pH 3.0 with
orthophosphoric acid and 90 volumes of methanol,

- a linear gradient programme using the conditions given
below,

- flow rate. 1ml per minute,
- spectrophotometer set at 250 nm,
- injection volume. 10,.u.

Time Mobile Phase A
. (inmin.) (per cent v/v)

o 90
35 65
45 20
47 20
48 90
55 90

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 5.0 per cent.

Inject the reference solution and test solution. In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of the peak in the
chromatogram obtained with the reference solution (1.0 per
cent) and the sum of areas of all the secondary peaks is not
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more than two times the area ofthe peak in the chromatogram
obtained with the reference solution (2;0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A mixture of75 volumes ofbuffer solution
prepared by diluting 1.0 ml of triethylamine to 1000 ml with
water, adjusted pH 3.0 with orthophosphoric acid and 25
volumes of methanol.

Test solution. Weigh and powder 20 tablets. Disperse a
quantity ofpowder containing about 40 mg ofLinezolid with
35 ml ofsolvent mixture, sonicate for 20 minutes and dilute to
50 ml with the solvent mixture, filter. Dilute 5 rnl ofthis solution
to 50 ml with the solvent mixture.

Reference solution. A 0.08 per cent w/v solution of linezolid
RS in the solvent mixture. Dilute 5.0 ml of this solution to
50.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 em x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 f.lm) (Such
as Hypersil ODS),

- column temperature. 40°,
- mobile phase: a mixture of70 volumes ofa buffer solution

prepared by diluting 1.0 ml of triethylamine to 1000 ml
with water, adjusted to pH 3.0 with orthophosphoric
acid and 30 volumes of methanol,

- flow rate. 1.5 m1 per minute,
- spectrophotometer set at 250 nm,
- injection volume. 10 f.ll.

Inject the reference solution. The test is not valid unless the
theoretical plates is not less than 2000, the tailing factor is not
more than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent

Inject the reference solution and the test solution.

Calculate the content ofCI6HzoFN304in the tablets.

Storage. Store protected from light and moisture....

Labelling. The label states the strength in terms of the
equivalent amount ofLinezolid.

Lindane
Gamma Benzene Hexachloride

CJ__QJ~J
Cl Cl

C6H6CI6 Mol.Wt.290.8

Lindane is 1a,2a,3~,4a,5a,6~-hexachlorocyclohexane.

IP 2010

Lindane contains not less 99.0 per cent and not more than
100.5 per cent ofC6H6C16.

Category. Topical parasiticide.

Description. A white or almost white crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with lindane RS.

B. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (a).

C. Dissolve about 5 mg in 4 ml ofethanol (95 per cent). Add
1 ml of 0.5 M ethanolic potassium hydroxide and allow to
stand for 10 minutes. The solution gives reactionA ofcWorides
(2.3.1).

D. Melts at 112°to 115°(2.4.21).

Tests

Appearance ofsolution. A 5.0 per cent w/v solution in acetone
is clear (2.4.1), and not more intensely coloured than reference
solution YS7 (2.4.1).

Related substances. Determine by thin-layer chromatography
(2.4.17) coating the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of cyclohexane and
10 volumes ofchloroform.

Test solution (a). Dissolve 1 g of the substance under
examination in 10 ml ofchloroform.

Test solution (b). Dilute 1 ml oftest solution (a) to 10 ml with
chloroform.

Reference solution (a). A 1 per cent w/v solution of lindane
RS in chloroform.

Reference solution(b); Dilute 1mloftest solution (b) to 10ml
with chloroform.

Reference solution (c). Dissolve 10 mg of a-hexachloro
cyclohexane RS in sufficient ofthe test solution (a) to produce
5rnl.

Apply separately to the plate 1 f.ll of each solution. Allow the
mobile phase to rise 12 em. Dry the plate in a current ofdry air
and- miruiite wifuliltravl01et lIgnfaf23-4 iiiil-for-I5-iiiiiiiifes:
Spray with a 0.6 per cent w/v solution of dicarboxidine
hydrochloride in ethanol (90 per cent) andexaminetlifispofs
in daylight. Any secondary spot in the chromatogram obtained
with the test solution is not more intense than the spot in the
chromatogram obtained with reference solution (b). The test
is not valid unless the chromatogram obtained with reference
solution (c) shows two clearly separated spots.
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Chlorides (2.3.12). To 0.75 g, finely powdered, add 15 m1 of
water and boil for 1 minute. Allow to cool, shaking frequently,
and filter. To 10 m1 of the filtrate add 3 m1 of water and 2 m1 of
ethanol (95 per cent). The solution complies with the.limjt
test for chlorides (l00 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Assay. Weigh accurately about 0.2 g, add 10 m1 of ethanol
(95 per cent) and warm on a water-bath until dissolved. Cool,
add 20 m1 of 0.5 M ethanolic potassium hydroxide and allow
to stand for 10 minutes, swirling frequently. Add 50 m1 of
water, 20 m1 of 2 M nitric acid, 25 m1 of 0.1 M silver nitrate
and 5 m1 of ferric ammonium sulphate solution. Titrate with
0.1 M ammonium thiocyanate until a reddish-yellow colour is
obtained. Repeat the procedure without the substance under
examination. The difference between the titrations represents
the amount of silver nitrate required.

1 m1 of 0.1 M silver nitrate is equivalent to 0 009694 g of
C6~CI6'

Storage. Store protected from light.

Absorbent Lint
Lint; Cotton Lint; Unmedicated Lint

Absorbent Lint is a cotton cloth of plain weave, on one side
of which a nep has been raised from either warp or weft yams.
It absorbs water readily but its absorbency may be
considerably reduced by medication, the absorbency of the
product depending upon the medicament incorporated.

Category. Surgical dressing.

Description. Cotton cloth ofplain weave, reasonably free from
weaving defects, readily tearable in both directions and
bleached to a good white having on one side a nep raised
from either the warp or weft yams and reasonably free from
neps; it is clean and reasonably free from leaf, shell and other
foreign substances. It is made of yam that is reasonably free
from slubs, snarls and other defects.

Absorbent Lint has not less than 98.0 per cent of the
dimensions stated on the label.

Tests

Threads per em. Warp not less than 16 and weft not less than
10. .

Weight per unit area. 25 g has a superficial area of 1350 to
1370sq.cm.

Absorbency. A piece 10 em square, placed lightly by means of
forceps, unraised side downwards, on the surface of water at
200

, becomes saturated within 10 seconds.

LISINOPRIL

Fluorescence. Not more than a few points of fluorescence are
visible under screened ultraviolet light.

Storage. Store protected from moisture in well-closed packages
in a dry place, free from dust.

Labelling. The label states the dimensions viz. the length and
width in em.

Lisinopril

C21H31N30S,2H20 Mol. Wt. 441.5

Lisinopril is (S)-1-[N2-(1-carboxy-3-phenylpropyl)-L-Iysyl]
L-proline dihydrate.

Lisinopril contains not less than 98.0 per cent and not more
than 102.0 per cent ofC21H31N30S. calculated on the anhydrous
basis.

Category. Antihypertensive.

Description. A white crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with lisinopril RS
or with the reference spectrum of lisinopril.

B. In the Assay, the chromatogram obtained with the test
solution corresponds to the chromatogram obtained with the
reference solution.

Tests

Specific optical rotation (2.4.22). -115.00 to -123.0°, determined
on 1.0 per cent w/v solution in 0.25 M zinc acetate at 405 nrn.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 20 mg of the substance under
examination in 10 rnl of mobile phase A

Reference solution (a). A 0.2 per cent w/v solution of
lisinopril RS in mobile phase A.

Reference solution (b). Dilute 1 m1 ofreference solution (a) to
100 m1 with mobile phase A.
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Chromatographic system

Mobile phase B
(per cent v/v)

o
30
30
100
o
o

LISINOPRIL

- a stainless steel column 25 cm x 4.6 mm packed with
octylsilane bonded to porous silica (5 /lm) (such as
Symmetry C-8),
column temperature 50°,
mobile phase: A. a mixture of30 volumes ofacetonitrile
and 970 volumes of 0.02 M sodium dihydrogen
phosphate, adjust the pH to 5.0 with a 5 per cent w/v
solution of sodium hydroxide and fIlter.

B. a mixture of200 volumes ofacetonitrile
and 800 volumes of 0.02 M sodium dihydrogen
phosphate, adjust the pH to 5.0 with 5 per cent w/v
solution of sodium hydroxide and fIlter.
a linear gradient programme using the conditions given
below,
flow rate. 1.8 m1 per minute,
spectrophotometer set at 210 urn,
injection volume. 20 ,.u.

Time Mobile phase A
(min.) (per cent v/v)

o 100
35 70
45 70
55 0
65 100
75 .100

Inject reference solution (b). Test is not valid unless the tailing
factor is not more than 3.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 0.5 times the area of the peak
in the chromatogram obtained with reference solution (b)
(0.5 per cent) and the sum of areas of all the secondary peaks
is not more than the area of the peakin the chromatogram
obtained with the reference solution (b) (1.0 per cent).

HeaVYD1et~.ds(~.3~13~.1.0gc:omplieswith the limit test for
heavy metals, Method B ( 20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43).8.0 to 9.5, determined on 0.1 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 30 mg of the substance under
examination in 100 m1 of water and fIlter.

Reference solution. A 0.03 per cent w/v solution of lisinopril
RSin water.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm packed with
dimethyloctylsilane (C8 alkyl chain) fully endcapped
stationary phase (5 /lID) (such as Hypersil MOS),

- column temperature 50°,

IP 2010

mobile phase: a mixture of 96 volumes of buffer pH
5.0 prepared by dissolving 2.76 g of monobasic sodium
phosphate in 1000 m1 ofwater. adjust the pH to 5.0 with
1 M sodium hydroxide and 4 volumes of acetonitrile,
flow rate. 1 m1 per minute,

- spectrophotometer set at 210 urn,
- injection volume. 20,.u.

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 180 theoretical plates. The
tailing factor is not more than 2.0. The relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of C21H31N30S.

Storage. Store protected from moisture, at a 'temperature not
exceeding 25°.

Lisinopril Tablets.
Lisinopril Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of lisinopril,
C21H31N30S.

Usual strengths. 2.5 mg; 5 mg; 10 mg.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 m1 of 0.1 M hydrochloric acid,
Speed and time. 50 rpm for 30 minutes.

Withdrawa suitable volume of the medium and fIlter,

Determine by liquid chromatography (2.4.14).

Test solution. The fIltrate obtained as given above.

Reference solution. A 0.001 per cent w/v solution of lisinopril
RS in dissolution medium.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with

octylsilane bonded to porous silica (5 /lm.) (such as
Symmetry C8),
column temperature 50°,
mobile phase: dissolve 1.0 g of hexane sulphonic acid
sodium salt in 800 volumes of phosphate solution
prepared by dissolving 4.1 g of monobasic potassium
phosphate in 900 m1 water, adjust pH to 2.0 with
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Mobile phase B
(per cent, v/v)

o
30

30

o
o

IF 2010

orthophosphoric acid, dilute to 1000 ml with water
and 200 volumes of acetonitrile, mix, filter and degas.

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 215 urn,
- injection volume. 50 fll.

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 850 theoretical plates, the
tailing factor is not more than 2.0. The relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

D. Not less than 75 per cent of the stated amount of
CZIH31N30S.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Weigh accurately a powdered tablet containing
100 mg of Lisinopril to a 50-ml volumetric flask. Add about
25 ml of mobile phase A and sonicate for 10 minutes with
intermittent shaking. Make up the volume with the mobile
phase A and filter.

Reference solution (a). A 0.2 per cent w/v solution of
lisinopril RS in the mobile phase A.

Reference solution (b). Dilute 1 ml of reference solution (a) to
100 ml with mobile phaseA.

Chromatographic system
- a stainless steel column 25 cm x 4.6 Jl11ll packed with

packed with dimethyloctylsilane (C8 alkyl chain) fully
endcapped stationary phase (5 filll) (such as Hypersil
MOS/Symmetry C8),

- column temperature 500
,

- mbile phase: A. a mixture of3 volumes of acetonitrile
and 97 volumes of 0.02 M sodium dihydrogen
phosphate, adjust the pH to 5.0 with 5 per cent w/v
.solution of sodium hydroxide and filter,

B. a mixture of20 volumes ofacetonitrile
and 80 volumes of 0.02 M sodium dihydrogen
phosphate, adjust the pH to 5.0 with 5 per cent w/v
solution of sodium hydroxide and filter,

- a linear gradient programme using the conditions given
below,

- flow rate. 1.8 ml per minute,
- spectrophotometer set at 210 urn,
- injection volume. 20 fll.

Time Mobile phase A
(in min.) ( per cent, v/v)

o 100

35 70

45 70

50 100

60 100

LITHIUM CARBONATE

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of the peak in the
chromatogram obtained with reference solution (b) (1.0 per
cent) and the sum of areas of all the secondary peaks is not
more than twice the area of the peak in the chromatogram
obtained with the reference solution (b) (2.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A mixture of4 volumes ofwater and 1 volume
of methanol.

Test solution. Transfer to a suitable size volumertric flask
10 tablets, add the solvent mixture to fill about half of the
volumetric flask, shake the flask by mechanical means for
20 minutes and dilute with solvent mixture which will yield a
solution having a concentration of about 0.02 per cent w/v
and filter.

Reference solution. A 0.02 per cent w/v solution of lisinopril
RS in solvent mixture.

Chromatographic system
- a stainless steel column 25 em x 4.6 mm packed with

octylsilane bonded to porous silica (5 I!m), (such as
Symmetry C-8),

- column temperature. 500
,

- mobile phase: dissolve LOg of hexane suiphonic
acid sodium salt in 800 volumes ofphosphate solution
prepared by dissolving 4.1 g of monobasic potassium
phosphate in 900 ml water, adjust the pH to 2.0 with
orthophosphoric acid, dilute to 1000 ml with water and
200 volumes of acetonitrile, mix, filter and degas.
flow rate. 1.5 ml per minute,
spectrophotometer set at 215 urn,

- injection volume. 20 fll.
Inject the reference solution. The test is not valid unless the
column efficiency is not less than 850 theoretical plates, the
tailing factor is not more than 2.0. The relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of CZ1H31N30S

Storage. Store protect from moisture, at a temperature between
200 to 25°.

Lithium Carbonate
LiZC;03 Mol.Wt.73.9

Lithium Carbonate contains not less than 98.5 per cent and
not more than 100.5 per cent ofLizC03.

Category. Antidepressant.
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LITHIUM CARBONATE

Dose. 250 mg to 2 g daily, in divided doses.

Description. A white, crystalline powder; odourless.

Identification

A. When moistened with hydrochloric acid and introduced
on a platinum wire, it imparts a red colour to a non-luminous
flame.

B. Dissolve 0.2 gin 1 ml of hydrochloric acid and evaporate
to dryness on a water-bath; the residue is soluble in 3 ml of
ethanol (95 per cent).

C. Gives reaction A of carbonates (2.3.1).

Tests

Appearance of solution. Suspend 10.0 g in 30 ml of distilled
water and dissolve by adding 22 ml of nitric acid. Neutralise
with 2 M sodium hydroxide and dilute to 100.0 ml with distilled
water (solution A). The solution is clear (2.4.1), and colourless
(2.4.1).

Arsenic (2.3.10). Dissolve 5.0 g in 15 ml of brominated
hydrochloric acid, add 45 ml of water and remove the excess
of bromine with· a few drops of stannous chloride solution
AsT. The resulting solution complies with the limit test for
arsenic (2 ppm).

Calcium and magnesium. Dissolve 1.0 g in 30 ml of1 M hydro
chloric acid and neutralise with dilute ammonia solution,
filter, ifnecessary, and divide into two portions; to one portion
add 1 ml of ammonium oxalate solution; no turbidity or
precipitate is produced on standing for 5 minutes. To the other
portion add 1 ml of disodium hydrogen phosphate solution;
no turbidity or precipitate is produced on standing for
5 minutes.

Heavy metals (2.3.13). Mix 1.0 g with 5 ml ofwater and 15 ml of
dilute hydrochloric acid, heat to boiling and maintain that

~J!lPfl~CltUI'<::.. f()~ J }!1!nuJe. A.<:i<:il<:lI'()p_ ()f R~~flqIIJ~t!1g!~irt.
solution and sufficient ammonia solution to give the solution
a faint pink colour. Cool and dilute to 25 ml with water. The
resulting solution complies with the limit test for heavy metals,
Method A ( 20 ppm).

Iron (2.3.14). 20 ml ofsolution A complies with the limit test for
iron (20 ppm).

Potassium. Dissolve 1.0 gin 10 ml of 7 M hydrochloric acid,
add sufficient water to produce 50 ml and determine by flame
photometry (2.4.4), measuring at766.5nm, usingpotassium
solution FP, suitably diluted with water, to prepare the
standard solutions (500 ppm).

Sodium. Dissolve 1.0 g in 10 ml of 7 M hydrochloric acid, add
sufficient water to produce 50 ml and determine by flame
photometry (2.4.4), measuring at 589 nm, using sodium
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solution FP, suitably diluted with water, to prepare the
standard solutions (500 ppm).

Chlorides (2.3.12). 10 ml of solution A diluted to 15 ml with
water complies with the limit test for chlorides (250 ppm).

Sulphates (2.3.17). Disperse 0.75 gin 5 ml of distilled water
and dissolve by adding 5 ml of 7 M hydrochloric acid. Boil
for 2 minutes, cool, neutralise with 2 M sodium hydroxide and
dilute to 25 ml with distilled water. The resulting solution
complies with the limit test for sulphates (200 ppm).

Assay. Weigh accurately about 0.5 g, dissolve in 25.0 ml of
1 M hydrochloric acid and titrate with 1 M sodium hydroxide
using methyl orange solution as indicator.

1 ml of 1 M hydrochloric acid is equivalent to 0.03695 g of
li2C03•

Storage. Store protected from moisture.

Lithium Carbonate Tablets
lithium Carbonate Tablets contain not less than 95.0 per cent
and not more than 105.0 per cent oflithium carbonate, li2C03•

Usual strength. 300 mg.

Identification

A small quantity of the powdered tablets, when moistened
with hydrochloric acid and introduced on a platinum wire,
imparts a red colour to a non-luminous flame.

Tests

Dissolution (2.5.2).

Apparatus. No 1
Medium. 900 ml of water
Speed and time. 100~m and 30 minutes.

Wifudraw 90.0 rnl of fue medium, add a <:lI'op of hydrochloric
acid and dilute to 100.0 ml with water. Determine by flame
photometry Method A (2.4.4), or by atomic absorption
spectrophotometry, Method A (2.4.2), measuring at 671 nm
and using lithium solution FP, or lithium solution AAS, as
appropriate, suitably diluted with water, for the standard
solution.

D. Not less than 60 per cent of the stated amount of Ij2C(h

OtIlel'tests.C6mply willi lliefesfsstilt(,id under Ta.blets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 1 g of Lithium
Carbonate, add 100 ml ofwater and 50.0 ml of1 M hydrochloric
acid and boil for 1 minute to remove carbon dioxide. Cool and
titrate with 1 M sodium hydroxide using methyl orange
solution as indicator.
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1 ml of 1 M hydrochloric acid is equivalent to 0.03695 g of
IiZC03•

Storage. Store protected from moisture.

Lomustine

C9Hl6CIN30Z Mol. Wt. 233.7

Lomustine is 1-(2-chloroethy1)-3-cyclohexy1-1-nitrosourea.

Lomustine contains not less than 98.5 per cent and not more
than 100.5 per cent of C9H16ClN30Z, calculated on the dried
basis.

Category. Anticancer.

Dose. 120 to 130 mg per sq. m. body-surface every 6 to 8
weeks.

Description. A yellow, crystalline powder.

Carry out the tests protected from light and prepare the
solutions immediately before use.

Identification

Test A may be omitted iftests B, C and D are carried out. Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with lomustine RS
or with the reference spectrum of 10mustine.

B. When examined in the range 220 rim to 360 nm (2.4.7), a
0.002 per cent w/v solution in ethanol (95 per cent) shows an
absorption maximum at about 230 nm; absorbance at about
230 nm, about 0.52.

C. In the test A for Related substances, the principal spot in
the chromatogram obtained with test solution (b}corresponds
to that in the chromatogram obtained with reference
solution (c).

D. Dissolve about 25 mgin 1 mlofmethanol, add 0.1 mlof2M
sodium hydroxide and 2 ml of water and acidify by adding,
dropwise, 1 M nitric acid. The resulting solution gives the
reactions ofchlorides (2.3.1).

Tests

Related substances. A. Determine by thin-layer
chromatography (2.4.17), coating the plate with silica gel G

LOMUSTINE

Mobile phase. A mixture of 80 volumes of toluene and
20 volumes of glacial acetic acid.

Test solution (a). Dissolve 0.25 g of the substance under
examination in 10 ml ofmethanol.

Test solution (b). Dissolve 0.1 g of the substance under
examination in 100 ml ofmethanol.

Reference solution (a). A 0.01 per cent w/v solution of the
substance under examination in methanol.

Reference solution (b). A 0.005 per cent w/v solution of the
substance under examination in methanol.

Reference solution (c). A 0.1 per cent w/v solution of
lomustine RS in methanol.

Reference solution (d). A solution containing 0.1 per cent
w/v each of lomustine RS and 1,3-dicyclohexylureci in
methanol.

Apply to the plate 5 III of each solution. After development,
dry the plate, heat it at 110° for 1 hour, exposing the hot plate
in a closed tank containing chlorine, produced by adding dilute
hydrochloric acid to a 5 per cent w/v solution of potassium
permanganate contained in a beaker placed at the bottom of
tank. Allow the plate to stand in contact with the chlorine
vapours for 5 minutes. Remove the plate from the tank and dry
it in a current ofcold air until the excess ofchlorine is removed
and an area of the plate below the line of application produces
at most a very faint blue colour with 0.05 ml of potassium
iodide and starch solution; avoid prolonged exposure to cold
air. Spray the plate with potassium iodide and starch solution.
Any secondary spot in the chromatogram obtained with
test solution (a) is not more intense than the spot in the
chromatogram obtained with reference solution (a) and
not more than one such spot is more intense than the spot in
the chromatogram obtained with reference solution (b). The
test is not valid unless the chromatogram obtained with
reference solution (d) shows two clearly separated principal
spots.

B. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 0.25 g of the substance under
examination in 10 ml ofmethanol.

Reference solution. A 0.025 per cent w/v solution of the
substance under examination in methanol.

Chromatographic system
- a stainless steel column 20 cm x 4 mm, packed with

octadecylsilane bonded to porous silica (5 /-Lm),
- mobile phase: equal volumes of methanol and water,
- flow rate. 2 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume. 20 fll.
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LOMUSTINE

Inject the reference solution. The retention time of lomustine
is about 25 minutes. When using a recorder, adjust the
sensitivity of the system so that the height of the principal
peak in the chromatogram obtained with the reference

. solution is not less than 50 per cent of the full scale of the
recorder.

Inject separately each solution. In the chromatogram obtained
with the test solution the sum of areas of any secondary peaks
is not greater than the area of the peak in the chromatogram
obtained with the reference solution. Ignore any peak with an
area less than one-twentieth of that of the principal peak in
the chromatogram obtained with the reference solution.

Chlorides (2.3.12). Dissolve 0.24 g in 4 ml of methanol, add
20 ml ofwater, allow to stand for 20 minutes and filter. To 10 ml
of the filtrate add 5 ml of methanol. The resulting solution
complies with the limit test for chlorides, replacing the 5 ml of
water in the standard solution with 5 ml of methanol
(0.25 per cent).

Loss on drying (2.4.19). Not more than 1.0per cent, determined
on 1.0 g by drying over phosphorus pentoxide at a pressure
not exceeding 0.7 kPa for 24 hours.

Assay. Weigh accurately about 0.2 g, add 20 ml ofa 20 per cent
w/v solution of potassium hydroxide and boil under a reflux
condenser for 2 hours. Add 75 ml of water and 4 ml of nitric
acid, cool. Titrate with 0.05 M silver nitrate, determining the
end-point potentiometrically (2.4.25). Repeat the operation
without the substance under examination. The difference
between the titrations represents the amount of silver nitrate
required.

1 ml of 0.05 M silver nitrate is equivalent to 0.01168 g of
CgH16ON30 Z'

Storage. Store protected from light and moisture.

Lomustine Capsules

Lomustine Capsules contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount oflomustine,

GJR16ON30 Z.

Usual strengths. 10 mg; 40 mg.

Carry out the tests protected from light and prepare the
solutions immediately before use.

Identification

Shake a quantity of the contents of the capsules containing
0.2 g ofLomustine with 10 ml ofmethanol, filter and evaporate
the filtrate to dryness using a rotary evaporator ona water-
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bath maintained at not more than 60°. The residue, after
drying at a pressure not exceeding 0.7 kPa at 60° for 30
minutes, complies with the following tests.

A. Determine by infrared absorption spectrophotometry
(2.4.6). Compare the spectrum with that obtained with
lomustine RS or with the reference spectrum of lomustine.

B. Melting range. 89° to 91° (2.4.21).

Tests

Related substances. A. Determine by thin-layer chromato
graphy (2.4.17), coating the plate with silica gel G

Mobile phase. A mixture of 80 volumes of toluene and
20 volumes of glacial acetic acid.

Test solution (a). Shake a quantity of the contents of the
capsules containing 0.25 g ofLomustine with 10 ml ofmethanol
and filter.

Test solution (b). Dilute I volume of test solution (a) to
250 volumes with methanol.

Reference solution (a). Dilute 1volume of test solution (b) to
2 volumes with methanol.

Reference solution (b). A 0.005 per cent w/v solution of the
substance under examination in methanol.

Reference solution (c). A 0.1 per cent w/v solution of
lomustine RS in methanol.

Reference solution (d). A solution containing 0.1 per cent
w/v each of lomustine RS and 1,3-dicyclohexylurea in
methanol.

Apply to the plate 5 III of each solution. After development,
dry the plate, heat it at 110° for 1 hour, exposing the hot plate
in a closed tank containing chlorine, produced by adding dilute
hydrochloric acid to a 5 per cent w/v solution of potassium
permanganate contained in a beaker placed at the bottom of
tank. Allow the plate to stand in contact with the chlorIDe
vapours for 5 minutes. Remove the plate and dry it in a current
of cold air until the excess of chlorine is removed and an area
of the plate below the line of application produces at most a
very faint blue colour with 0.05 ml of potassium iodide and
starch solution; avoid prolonged exposure to cold air. Spray
the plate with potassium iodide and starch solution. Any
secondary spot in the chromatogram obtained with test
soliition (a) is not IIlore intense than the spot in the
chromatogram obtained with reference solution (a) and
not more than one such spot is more intense than the spot in
the chromatogram obtained with reference solution (b). The
test is not valid unless the chromatogram obtained with
reference solution (d) shows two clearly separated principal
spots.
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B. Determine by liquid chromatography (2.4.14).

Test solution. Shake a quantity of the contents of the capsules
containing 0.25 g of Lomustine with 10 ml of methanol and
filter.

Reference solution. Dilute 1 volume of the test solution to
50 volumes with methanol.

Chromatographic system
a stainless steel column 20 cm x 4 mm, packed with
octadecylsilane bonded to porous silica (5 mm),
mobile phase: equal volumes of methanol and water,

- flow rate. 2 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume. 20 ,n.

Inject the reference solution. The retention time of lomustine
is about 25 minutes. When using a recorder, adjust the
sensitivity of the system so that the height of the principal
peak in the chromatogram obtained with the reference
solution is not less than 50 per cent of the full scale of the
recorder.

Inject separately each solution. In the chromatogram obtained
with the test solution the sum of areas of any secondary
peaks is not greater than the area of the peak in the
chromatogram obtained with the reference solution. Ignore
any peak with an area less than one-twentieth of that of the
principal peak in the chromatogram obtained with the reference
solution.

Uniformity of content. For capsules containing 10 mg or
less.

Comply with the test stated under Capsules.

Transfer the contents of a capsule quantitatively to a 100 ml
volumetric flask with the aid of20 ml of ethanol (95 per cent),
shake well, make up to the volume with ethanol (95 per cent)
and fJJ.ter. Dilute suitably with the same solvent and measure
the absorbance of the resulting solution at the maximum
at about 230 nm (2.4.7). Calculate the content ofCgH16ClN30 2
in the capsule taking 260 as the specific absorbance at
230nm.

Other tests. Comply with the tests stated under Capsules.

Assay. Weigh accurately a quantity of the mixed contents of
20 capsules containing about 40 mg of Lomustine and shake
with 70 ml of ethanol (95 per cent) for 20 minutes, dilute to
100.0 ml with ethanol (95 per cent) and fJJ.ter. Dilute 5.0 ml of
the fJJ.trate to 100.0 ml with ethanol (95 per cent) and measure
the absorbance of the resulting solution at the maximum at
about 230 nm (2.4.7). Calculate the content of C9H16ClN302
taking 260 as the specific absorbance at 230 nm.

Storage. Store protected from light and moisture.

LOPERAMIDE HYDROCHLORIDE

Loperamide Hydrochloride

~gH33CIN202,HCI Mol. Wt. 513.5

Loperamide Hydrochloride is 4-(4-chlorophenyl)-4-hydroxy
piperidino]-N,N-dimethyl-2,2-diphenylbutyramide
hydrochloride.

Loperamide Hydrochloride contains not less than 99.0 per
cent and not more than 101.0 per cent of C2gH33CIN202,HCI,
calculated on the dried basis.

Category. Antidiarrhoeal.

Dose. Maximum daily dose, 0.48 mg per kg ofbody weight.

Description. A white or almost white powder.

Identification

Test B may be omitted iftests A and C are carried out. Test A
may be omitted if tests Band C are carried out.

A. Detennine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with loperamide
hydrochloride RS.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with octadecylsilyl silica gel.

Mobile phase. A mixture of40 volumes ofdioxan, 40 volumes
of methanol and 20 volumes of ammonium acetate.

Test solution. Dissolve 0.6 g of the substance under exami
nation in 100 ml of the mobile phase.

Reference solution (a). A 0.6 per cent w/v solution of
loperamide hydrochloride RS in the mobile phase.

Reference solution (b). A solution containing 0.6 per cent
w/v each of loperamide hydrochloride RS and ketaconazole
RS in the mobile phase.

Apply to the plate 5 III of each solution. After development,
dry the plate in air for 15 minutes and expose it to iodine
vapours until the spots appear. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution (a).
The test is not valid unless the chromatogram obtained with
reference solution (b) shows two clearly separated spots.

C. Dissolve 50 mg in a mixture of 0.4 ml of strong ammonia
solution ~d 2 ml of water. Mix, allow to stand for 5 minutes
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Tests

Mobile phase B
(per cent v/v)

10

70

70

10

LOPERAMIDE HYDROCHLORIDE

and fJ.Iter. Acidify the fJ.Itratewith2 M nitric acid. It gives
reaction A of chlorides (2.3.1).

Appearance of solution. A 10.0 per cent wlv solution in
methanol is clear (2.4.1), and not more intensely coloured
than reference solution BYS7 (2.4.1).

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under exami
nation in 10 ml of methanol.

Reference solution (a). A solution containing 0.0025 per cent
wlv each of loperamide hydrochloride RS and haloperidol
RS in methanol.

Reference solution (b). Dilute 1 ml of the test solution to
100 ml with methanol. Dilute 5 ml of this solution to 20 ml with
methanol.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 1llIl),
mobile phase: A. a 1.7 per cent wlv solution of tetra
butylammoniumhydrogen sulphate,

B. acetonitrile,
flow rate. 2 ml per minute,
a linear gradient programme using the conditions given
below,
spectrophotometer set at 220 urn,
injection volume. 10 Ill.

Time Mobile phase A
(in min) (per cent v/v)

o 90

10 30

15 30

20 90

EqUilibrate the coluIIlI1 for at lea.st 30 minutes with aceioidirile
and then equilibrate at the initial eluent composition for at
least 5 minutes.

Adjust the sensitivity of the detector so that the height of the
principal peak in the chromatogram obtained with reference
solution (b) is 70 per cent to 90 per cent of the full scale of the
recorder.

Inject reference solution (a) and record the peak responses.
The retention times are: haloperidol, about 3 minutes and
loperarnide hydrochloride, about 4.5 minutes. The test is not
valid unless the resolution between the peaks corresponding
to haloperidol and loperamide hydrochloride is at least 8.0.

Inject separately methanol as a blank, the test solution and
reference solution (b). In the chromatogram obtained with the
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test solution, the area of any secondary peaks is not greater
than the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.25 per cent) and the
sum of the areas of any secondary peaks is not greater than
the area of the principal peak in the chromatogram obtained
with reference solution (b) (0.5 per cent). Ignore any peak with
an area less than 0.2 times the area of the principal peak in the
chromatogram obtained with reference solution (b).

Snlpbated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.4 g, dissolve in 25 ml of
anhydrous glacial acetic acid, add 10 ml of mercuric acetate
solution. Titrate with 0.1 M perchloric acid, using alpha
naphtholbenzein solution as indicator. Carry out a blank
titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.05135 g of
C29H33C1N202,HCl.

Storage. Store protected from light and moisture.

Loperamide Capsules
Loperamide Hydrochloride Capsules

Loperamide Capsules contain not less than 90.0 per cent and
not more than 110.0 per cent of the labeled amount of
loperarnide hydrochloride C29H33CIN202,HCI.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Mobile phase. A mixture of 85 volumes of chloroform,
10 volumes of methanol,and5volumes .offormicacid.

Test solution. To a quantity of the contents of the capsules,
containing about 10 mg of Loperamide Hydrochloride, add
10 ml of methanol, shake for 5 minutes, and fJ.Iter.

Reference solution. A 0.1 per cent wlv solution of loperamide
hydrochloride RS in methanol.

A12pJy to theplale 10 I.J.l ofeac:bsQllJtiQl1.After cleYel()PIlleIlt,
dry the plate in airandexposeto iodine vapour. The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with the
reference solution.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.
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Tests

Dissolution (2.5.2)

Apparatus No.2,

Medium. 500 mI of pH 4.7 acetate buffer, prepared by mixing
200 mI of 1 M acetic acid with 600 mI ofwater, adjusting with
1 M sodium hydroxide to a pH of 4.70 ± 0.05, diluting with
water to 1000 mI and mixing,

Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Test solution. The filtrate from the dissolution medium.

Reference solution. A solution of loperamide hydrochloride
RS in the dissolution medium containing the same
concentration of loperarnide hydrochloride as that expected
in the dissolution medium in the vessel.

Determine by liquid chromatography (2.4.14) using the
chromatographic system described under Assay.

Calculate the content of CZ9H33CINzOz,HCI.

D. Not less than 80 per cent of the stated amount of
CZ9H33ClNzOz, HCI.

Uniformity of content. Comply with the test stated under
Tablets.

Transfer the contents of one capsule to a 200-m1 volumetric
flask. Add 35 mI of 0.5 M hydrochloric acid and mix with the
aid of ultrasound for 15 minutes. Add 35 mI of acetonitrile
and mix with the aid of ultrasound for another 15 minutes.
Dilute to volume with a mixture of equal volumes of
0.5 M hydrochloric acid and acetonitrile mix and filter.

Determine by liquid chromatography (2.4.14) using the
chromatographic system and the reference solution described
under Assay.

Calculate the content of CZ9H33CINzOz, HCI in the capsule.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Transfer an accurately weighed portion of the
mixed contents of 20 capsules containing about 20 mg of
Loperarnide Hydrochloride, to a 100 mI volumetric flask. Add
about 35 mI of0.5 M hydrochloric acid and mix with the aid of
ultrasound for 15 minutes. Add 35 mI of acetonitrile and mix
with the aid of ultrasound for an additional 15 minutes. Dilute
with a mixture of equal volumes of acetonitrile and
0.5 M hydrochloric acid, mix, and filter. Transfer 5.0 mI of this
solution to a 100 mI volumetric flask, dilute to volume with the
same solvent mixture and mix.

Reference solution. A 0.001 per cent w/v solution of
loperamide hydrochloride RS in a mixture of equal volumes
of acetonitrile and water.

LOPERAMIDE TABLETS

Chromatographic system
- a stainless steel column 25 cm x 4 mm, packed with

nitrile groups chemically bonded to porous silica
particles (10 /lID),

- mobile phase: dilute 500 mI ofacetonitrile to 1000.0 mI
with water, add 20 drops ofphosphoric acid, mix, and
filter,

- flow rate. 2 mI per minute,
- spectrophotometer set at 220 nm,
- injection volume. 50 fll.

Inject the reference solution. The colUl.Ilil efficiency, determined
from the analyte peak is not less than 1900 theoretical plates,
the capacity factor, is not less than 3.5, and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of CZ9H33CINzOz.HCI in the capsules.

Loperamide Tablets
Loperamide Hydrochloride Tablets

Loperamide Hydrochloride Tablets contain not less than
90.0 per cent and not more than 110.0 per cent of the labeled
amount ofloperarnide hydrochloride CZ9H33CINzOz.HCI.

Usual strength. 2 mg.

Identification

A. Transfer a quantity of finely powdered tablets containing
about 10 mg ofLoperarnide Hydrochloride, to a test-tube, add
20.0 mI of isopropyl alcohol. shake by mechanical means for
one minute, and allow to settle. Dilute 9.0 mI ofthe supernatant
to 10 mI with 0.1 M hydrochloric acid. The solution so
obtained shows absorption maxima and minima at the same
wavelengths as that of a similar preparation of loperamide
hydrochloride RS.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,

Medium. 900 of 0.01 M hydrochloric acid,
Speed and time. 50 rpm and 30 minutes.

Withdraw 10 mI of the medium from each vessel, mix and filter.

Test solution. The mixed filtrate from the dissolution medium.
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LOPERAMIDE TABLETS

Reference solution. A solution of loperamide hydrochloride
R8 in the dissolution medium containing the same
concentration of loperamide hydrochloride as that expected
in the dissolution medium in the vessel.

Determine by liquid chromatography (2.4.14) using the
chromatographic system described under Assay.

Calculate the content ofC29H33CIN202, HCI in the medium.

D. Not'less than 80 per cent of the stated amount of
C29H33ClN202, BeI.

Uniformity of content. Comply with the test stated under
Tablets.

Test solution. Crush 1 tablet and transfer to a 200-rnl volumetric
flask. Add 4 rnl of a 5 per cent w/v solution ofphosphoric acid
and 20 rnl of methanol shake and dilute to volume with water.

Reference solution. Dissolve an accurately weighed quantity
of loperamide hydrochloride R8 in methanol to obtain a
solution having a known concentration of about 2 mg per rnl.
Quantitatively dilute this solution with water to obtain a
solution having a known concentration of about 0.2 mg per
rnl. To 10.0 rnl of this solution add 5.0 rnl of 5 per cent
phosphoric acid solution and 25 rnl of methanol, dilute with
water to 200.0 rnl and mix.

Determine by liquid chromatography (2.4.14) using the
chromatographic system described under Assay.

Calculate the content of C29H33CIN202, HCI in the tablet.

Assay. Determine by liquid chromatography (2.4.14).

Buffer solution. To 3.0 g of triethylamine hydrochloride and
1.0 rnl ofphosphoric acid add 550 rnl of water and mix.

Test solution. Weigh and finely powder 20 Tablets. Transfer
an accurately weighed quantity of the powder containing about
16 mg of Loperamide Hydrochloride, to a 200-rnl volumetric
flask. Add 4 rnl of a 5 per cent w/v solution ofphosphoric acid
and 20 rnl of methanol, dilute with water to volume, and mix.
To 10.0 rnl·ofthis solution,add2.0 rnlof5 percentw/vsolution
of orthophosphoric acid and 2 rnl of methanol and dilute to
100.0 rnl with water.

Reference solution. Dissolve an accurately weighed quantity
of loperamide hydrochloride R8 in methanol to obtain a
solution having a known concentration of about 2 mg per rnl.
Quantitatively dilute this solution with water to obtain a
solution having a known concentration of about 0.2 mg per
rnl. Transfer 10.0 rnl of this solution to a 250-rnl volumetric
flask, add 5.0 rnl of 5 per cent phosphoric acid solution and
25 rnl of methanol, dilute with water to volume, and mix.

Chromatographic system

- a stainless steel column 8 cm x 4 mm, packed with
octylsilane chemically bonded to totally porous silica
particles (5 JlIl1),

IP 2010

mobile phase: a mixture of 45 volumes of acetonitrile
and 55 volumes of buffer solution,

- flow rate. 2 rnl per minute,
- spectrophotometer set at 214 nm,
- injection volume. 20 !Jl.

Inject the reference solution. The tailing factor is not more
than 2.0; and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of C29H33CIN202,HCI in the tablets.

Lopinavir

rj1
H3C~CH3 ~ 0 CH

H I 11:63

N N~N~O ~CA 0 ~H H I""
~O U H3C

C37H4gN40s Mol. Wt. 628.8

Lopinavir is (<:xS)-N-[(18,38,48)-4-[[(2,6-dimethyl
phenoxy)acetyl]amino-3-hydroxy-5-phenyl-l-(phenyl
methyl)pentyl]tetrahydro-a-(1-methylethyl)-2-oxo
1-(2H)-pyrimidineacetamide.

Lopinavir contains not less than 98.0 per cent and not more
than 102.0 per cent ofC37H4gN40s, calculated on the anhydrous
basis.

Category. Antiretroviral.

Description. A white or almost white powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with lopinavir R8
or with the reference spectrum of lopinavir.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak due
to lopinavir iIi the chromatClgra:tnobtained wiilithe reference
solution.

Tests

Specific optical rotation (2.4.22). -22.0° to -26.0°, determined
in a 0.4 per cent w/v solution in methanol and calculated on
the anhydrous basis.
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Mobile phase B
(per cent v/v)

30

70

80

80

IF 2010

Related substances. Detennine by liquid chromatography
(2.4.14). .

Solvent mixture. 70 volumes of a buffer and 30 volumes of
acetonitrile, the buffer being prepared by dissolving 2.72 g of
potassium dihydrogen phosphate in 900 ml of water, pH of
which is adjusted to 2.5 with phosphoric acid, and diluting to
1000 ml with water.

Test solution. Dissolve 0.1 g of the substance under exami
nation in 100 ml ofsolvent mixture.

Reference solution. A 0.01 per cent w/v solution of lopinavir
RS in solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom, packed with

octylsilane bonded to porous silica (5 f.lm),
mobile phase: A. buffer solution pH 2.5,

B.acetonitrile,
flow rate. 1ml per minute,
a linear gradient programme using the conditions given
below,
spectrophotometer set at 210 nm,
injection volume. 20 f.ll.

Time Mobile phase A
(in min.) (per cent v/v)

o 70
30 30

40 20

50 20

Inject the reference solution. The test is not valid unless the
column efficiency detennined from the lopinavir peak is not
less than 5000 theoretical pla,tes and the tailing factor is not
more than 1.5.

Inject separately the test solution and the reference solution.
Any secondary peak should not be more than 0.3 per cent and
the sum of the areas of all the secondary peaks should not be
more than 1.0 per cent when calculated by percentage area
normalisation.

Heavy metals (2.3.13). 1.0 g complies with limittest for heavy
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water (2.3.43). Not more than 4.0 per cent, determined on
O.lg.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. 70 volumes of a buffer and 30 volumes of
acetonitrile, the buffer being prepared by dissolving 2.72 g of
potassium dihydrogen orthophosphate in 900 ml of water,
pH of which is adjusted to 2.5 with orthophosphoric acid,
and diluting to 1000 ml with water.

LOPINAVIR AND RITONAVIR CAPSULES

Test solution. Dissolve about 50 mg, accurately weighed, of
the substance under examination in a suitable quantity of
solution A in a 50-ml volumetric flask and dilute to volume
with solvent mixture. Dilute 10.0 ml of this solution to 50.0
with solventmixture.

Reference solution. Dissolve about50 mg, accurately weighed,
of lopinavir RS in a suitable quantity of solution A in a 50 ml
volumetric flask and dilute to volume with solvent mixture.
Dilute 10.0 ml of this solution to 50.0 ml with solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom, packed with

octylsilane bonded to porous silica (5 f.lill),
- mobile phase: 55 volumes of solution B prepared by

mixing 80 volumes of acetonitrile and 20 volumes of
methanol and 45 volumes of 0.05 M potassium
dihydrogen phosphate, the pH of which is adjusted to
3.0 with dilute phosphoric acid,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume. 20 f.ll.

Inject the reference solution. The· test is not valid unless the
column efficiency determined from the lopinavir peak is not
less than 1500 theoretical plates, the tailing factor is not more
than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject separately the test solution and the reference solution
and measure the responses for the principal peak.

Calculate the content of C37HtsN40s.

Storage. Store protected from light and moisture.

Lopinavir and Ritonavir Capsules
Lopinavir and Ritonavir Capsules contain not less than
90.0 per cent and not more than 110.0 per cent of the stated
amounts oflopinavir, C37HtsN40s and ritonavir, C37:H4sN60sS2.

Usual strength. Lopinavir 200 mg and Ritonavir 50 mg.

Identification

In theAssay, the principal peaks in the chromatogram obtained
with the test solution correspond to the peaks in the chromato
gram obtained with the·reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml ofa solution prepared by dissolving 15.7 g of
polyoxyethylene 10-lauryl ether in 1000 ml of a 0.85 per cent
v/v solution of hydrochloric acid,
Speed and time. 75 rpm and 120 minutes
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Mobile phaseB
(per cent v/v)

o
o

100
100
o
o

LOPINAVIR AND RITONAVIR CAPSULES

Withdraw a suitable volume of the medium and ftlter.

Determine by liquid chromatography (2.4.14)

Test solution. The ftltrate obtained as given above. Dilute
the ftltrate if necessary, with the dissolution medium.

Reference solution. A solution containing 0.15 per cent w/v
of lopinavir RS and 0.04 per cent w/v of ritonavir RS in
methanol. Dilute 5 ml of the solution to 50 ml with the
dissolution medium.

Use the chromatographic system given in the Assay.

Inject the test solution and the reference solution.

Calculate the contents of C37lLtsN40 Sand C37lLtsN60SSZ'

D. Not less than 75 per cent of the stated amounts of
C37lLtsN40 Sand C37lLtsN60SSZ'

Related substances. Determine by liquid chromatography
(2.4.14).

For Lopinavir

Solvent mixture. 40 volumes of buffer solution and 60 volumes
of acetonitrile.

Test solution. Weigh accurately a quantity of the contents of
the capsules containing 100 mg of Lopinavirjdisperse in
100 ml of the solvent mixture and ftlter.

Reference solution (a). A 0.1 per cent w/v solution of lopinavir
RS in the solvent mixture.

Reference solution (b). Dilute 1ml ofreference solution (a) to
100 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5/-lm),
- mobile phase: A. a mixture of45 volumes ofacetonitrile

and 55 volumes of a buffer solution prepared by
dissolving 1.36 g of potassium dihydrogen ortho
phosphate dihydrate in 1000 ml of water and adjusting

tile_PlI to_4~QV!tt1:l()J·thophOSRho!ic:C!c:icl! . _... _
B. a mixture of 80 volumes ofacetonitrile

and 20 volumes of the buffer solution,
- flow rate. 1ml per minute,
- a linear gradient programme using the conditions given

below,
- spectrophotometer set at 210 nm,
- injection volume. 20 Ill.

Time Mobile phase A
(in min) (per cent v/v)

o 100
80 100
90 0
120 0
130 100
140 100

IP 2010

Inject reference solution (a). The test is not valid unless the
column efficiency is not less than 2000 theoretical plates and
the tailing factor is not more than 2.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of the peak in the
chromatogram obtained with the reference solution (b)
(1.0 per cent) and the sum of areas of all the secondary peaks
is not more than twice the area ofthe peak in the chromatogram
obtained with the reference solution (b) (2.0 per cent).

For Ritonavir

Solvent mixture. 40 volumes of the buffer solution and
60 volumes of acetonitrile.

Test solution. Weigh accurately a quantity of the contents of
the capsules containing 50 mg ofRitonavir, disperse in 100 ml
of the solvent mixture and ftlter.

Reference solution (a). A 0.05 per cent w/v solution of
ritonavir RS in the solvent mixture.

Reference solution (b). Dilute 1 ml ofreference solution (a) to
100 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

silica gel consisting of porous spherical particles with
chemically bonded butyl group ( 3 /-lm) (such as YMC
C4),

- column temperature. 60°,
- mobile phase: A. a mixture of 69 volumes of buffer

solution prepared by dissolving 4.1 g of monobasic
potassium phosphate in 1000 ml of distilled water and
ftltering, and 18 volumes of acetonitrile, 8 volumes of
tetrahydrofuran and 5 volumes of n-Butanol.

B. a mixture of 40 volumes of the buffer
solution, 47 volumes of acetonitrile, 8 volumes of
tetrahydrofuran and 5 volumes of n-Butanol,
flQW rllte. 1 IJJ1 p~r}JJinllte, _. _._
a linear gradient programme using the conditions given
below,

- spectrophotometer set at 240 nm,
- injection volume. 50 !Jl.

Time Mobile phase A Mobile phase B
(in min) (per cent v/v) (per cent v/v)

o 100 0---_._-------_ __._-_ __._ _._ __..__ _..__ __ ..- -_ __._---_.._ _--_._-

60 100 0

120 0 100

1~ 100 0

155 100 0

Inject reference solution (a). The test is not valid unless the
column efficiency, is not less than 5000 theoretical plates and
the tailing factor is not more than 2.0.
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Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 2.5 times the area of the peak
in the chromatogram obtained with the reference solution (b)
(2.5 per cent) and the sum of areas of all the secondary peaks
is not more than 5 times the area of the peak in the
chromatogram obtained with the reference solution (b)
(5.0 percent).

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Mix the contents of 20 capsules. Weigh
accurately a quantity of the mixed contents containing 70 mg
of Lopinavir and disperse in 100.0 ml of methanol and fllter.
Dilute 5.0 ml of the flltrate to 50.0 ml with the mobile phase.

Reference solution. A solution containing 0.070 per cent w/v
of lopinavir RS and 0.0175 per cent w/v of ritonavir RS in
methanol. Dilute 10.0 ml of the solution to 100.0 ml with the
mobile phase.

Chromatographic system
- a stainless steel column 5 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica ( 5 /lm),
mobile phase: a mixture of45 volumes ofbuffersolution
prepared by dissolving 6.8 g of potassium dihydrogen
orthophosphate dihydrate in 1000 ml with water and
adjusting the pH to 3.0 with orthophosphoric acid, 42.5
volumes of acetonitrile and 12.5 volumes of methanol,

- flow rate. 1ml per minute,
- spectrophotometer set at 210 urn, _

injection volume. 10 fll.
Inject the reference solution. The test is not valid unless the
resolution between lopinavir and ritonavir peak is not less
than 2.5, the column efficiency for each component is not less
than 2000 theoretical plates, the tailing factor is not more than
2.0 and the relative standard deviation for replicate injections
is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the contents ofC37~8N405and C37~8N605S2in the
capsules.

Storage. Store protected from moisture in a refrigerator
(20 to 8°).

Lopinavir and Ritonavir Tablets
Lopinavir and Ritonavir Tablets contains not less than
90.0 per cent and not more than 110.0 per cent of the stated
amounts oflopinavir, C37~8N405and ritonavir, C37~8N605S2.

Usual strength. Lopinavir 200 mg and Ritonavir 50 mg.

LOPINAVIRAND RITONAVIR TABLETS

Identification

In theAssay, the principal peaks in the chromatogram obtained
with test solution correspond to the principal peaks in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus. No 1
Medium. 900 ml of a solution prepared by dissolving 15.7 g of
polyoxyethylene.l0 lauryl ether in 1000 ml of a 0.85 per cent
v/v solution of hydrochloric acid.
Speed and time. 75 rpm and 120 minutes

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14)

Test solution. The flltrate obtained as given above. Dilute the
flltrate if necessary, with the dissolution medium.

Reference solution. A solution containing 0.22 per cent w/v of
lopinavir RS and 0.055 per cent w/v of ritoriavir RS in
methanol. .Dilute 5 ml of the solution to 50 ml with the
dissolution medium.

Use the chromatographic system described under Assay.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the test solution and the reference solution.

D. Not less than 70 per cent of the stated amounts of

C37~8N405and C37~8N605S2'

Related substances. Determine by liquid chromatography
(2.4.14).

For Lopinavir

Test solution. Disperse accurately a quantity of the powdered
tablets containing 100 mg ofLopinavir in 100 ml of the mobile
phase.

Reference solution (a). A 0.1 per cent w/v solution of
lopinavir RS in the mobile phase.

Reference solution (b). Dilute 1ml ofreference solution (a) to
100 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5mm),
- mobile phase: a mixture of55 volumes ofa buffer solution .

prepared by dissolving 1.36 g ofpotassium dihydrogen
orthophosphate in 1000 ml of water and adjusting the
pH to 4.0 with orthophosphoric acid, and 45 volumes
of acetonitrile,

- flow rate.1.5 ml per minute,
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- spectrophotometer set at 210 nm,
- injection volume. 20 !Jl.

Inject reference solution (a). The test is not valid unless the
column efficiency is not less than 3000 theoretical plates and
the tailing factor is not more than 2.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of the peak in the
chromatogram obtained with the reference solution (b)
(1.0 per cent) and the sum of areas of all the secondary peaks
is not more than twice the area of the peak in the chromatogram
obtained with the reference solution (b) (2.0 per cent).

For Ritonavir

Solvent mixture. A mixture of40 volumes of a buffer solution
prepared by dissolving 4.1 g of potassium dihydrogen
phosphate in 1000 ml ofwater, and 60 volumes ofacetonitrile,

Test solution. Disperse an accurately weighed quantity of the
powdered tablets containing 100 mg ofRitonavir in 100 ml of
the solvent mixture.

Reference solution (a). A 0.1 per cent w/v solution of ritonavir
RS in the solvent mixture.

Reference solution (b). Dilute 1 ml ofreference solution (a) to
100 ml with the solvent mixture.

Chromatographic system

- a stainless steel column 15 cm x 4.6 mm, packed with
silica gel consisting of porous spherical particles with
chemically bonded with butyl group (3f..UIl) (such as YMC
C4),

- column temperature 60°,
- mobile phase: A. a mixture of 69 volumes of a buffer

solution prepared by dissolving 4.1 g of potassium
dihydrogen phosphate in 1000 ml of water, 18 volumes
of acetonitrile, 8 volumes of tetrahydrofuran and
5 volumes of n- butanol,

B.a mixtllre of40 YOhlmesof buffer
solution, 47 volumes of acetonitrile, 8 volumes of
tetrahydrofuran and 5 volumes of n-butanol,

- flow rate.1 ml per minute,
- a linear gradient programme using the conditions given

below,
- spectrophotometer set at 240 nm,
- injection volume. 50 !Jl.

Time
(in min.)

o
60
120
121

135

Mobile phase A
(per cent w/v)

100

100
o

100

100

Mobile pha.se B
(per cent w/v)

o
o

100

o
o

Inject reference solution (a). The test is not valid unless the
column efficiency is not less than 3000 theoretical plates and
the tailing factor is not more than 2.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than 2.5 times the area of the peak
in the chromatogram obtained with the reference solution (b)
(2.5 per cent) and the sum of areas of all the secondary peaks
is not more than 5 times the area of the peak in the
chromatogram obtained with the reference solution (b)
(5.0 percent).

Other tests. Comply with the tests stated under Tablets.

Water (2.3.43). Not more than 6.0 per cent, determined on
0.5g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Dissolve an
accurately weighed quantity of the powder containing 200 mg
of Lopinovir in 250.0 ml of methanol. Dilute 5.0 ml of the
resulting solution to 50.0 ml with the mobile phase.

Reference solution. 5.0 ml of each of a 0.08 per cent w/v
solution of lopinavir RS and a 0.02 per cent w/v solution of
ritonavir RS in methanol, diluted to 50.0 ml with the mobile
phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octylsilane bonded to porous silica (5 ~m),

mobile phase: A. a mixture of80 volumes ofacetonitrile
and 20 volumes of methanol,

B. a mixture of 45 volumes of a buffer
solution prepared by dissolving 6.8 g of potassium
dihydrogen orthophosphate anhydrous in 1000 ml of
water and adjusting the pH to 3.0 with orthophosphoric
acid, and 55 volumes of mobile phase A.
flow rate. 1.5 mlper minute,
spectrophotometer set at 210 nm,

injection volume. 20 !Jl.
Inject the reference solution. The test is not valid unless the
resolution between the peak due to lopinavir (retention time,
about 6 minutes) and the peak due to ritonavir (retention time,
about 5 minutes) is less than 2.0 and the relative standard
deviation for replicate injections is not more than 2.0 per
cent.

Inject the tesfsolrition arid the reference solutioll.

Calculate the contents ofC37~BN405and C37~BN605S2.in the
tablets.

Storage. Store protected from moisture, at a temperature not
exceeding 30°.
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Mobile phase B
( per cent v/v)

25

90

25

Mobile phase B
( per cent v/v)

25

90

25
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Losartan Potassium

+
K

Mol. Wt. 461.0

Losartan Potassium is monopotassium salt of2-butyl
4-chloro-I-[[2'-(IH-tetrazol-5-yl)[I,1/-biphenyl]-4-yl]methyl]
IH-imidazole-5-methanol.

Losartan Potassium contains not less than 98.0 per cent and
not more than 102.0 per cent ofC22H22ClKN60, calculated on
the anhydrous basis.

Category. Antihypertensive.

Description. Awhite to off-white crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with losartan
potassium RS or with the reference spectrum of losartan
potassium.

B. When examined in the range 200 to 400 om (2.4.7), a
0.001 per cent w/v solution of methanol and compares with
the absorbance obtained with a solution oflosartan potassium
RSprepared in a similar manner.

C. Gives reaction Aofpotassium (2.3.1).

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 30 mg of the substance under
examination in 100 m1 ofmethanol.

Reference solution (a). A 0.03 per cent w/v solution oflosartan
potassium RS and 0.0002 per cent of triphenyl-methanol in
methanol.

Reference solution (b). A 0.0003 per cent w/v solution of
losartan potassium RS in methanol.

Chromatographic system

- a stainless steel column 25 cm x 4.0 mm packed with
octadecylsilane bonded to porous silica (5 Ilm),

LOSARTAN POTASSIUM

mobile phase: A. 0.1 per cent solution of ortho
phosphoric acid in water and filter,

B. acetonitrile,
a linear gradient programme using the conditions given
below,
flow rate. I ml per minute,
spectrophotometer set at 220 om,
injection volume. 10 Ill.

Time Mobile phase A
(in min.) ( per cent v/v)

o 75

35 10

50 75

Inject reference solution (a). The relative retention times are
about 1.0 for losartan and 1.9 for triphenylmethanol and the
tailing factor for losartan is not more than 2.0.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area ofany
secondary peak is not more than 0.5 times the area ofthe peak
in the chromatogram obtained with reference solution (b)
(0.5 per cent) and the sum ofareas ofall the secondary peaks
is not more than the area of the peak in the chromatogram
obtained with the reference solution (b) (1.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with limit testfor heavy
metals, Method B (20 ppm).

Water (2.3.43). Notmore than 0.5 percent,determinedon 1.0 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under
examination in 100.0 m1 ofmethanol.

Reference solution. A 0.025 per cent w/v solution of losartan
potassium RS in methanol.

Chromatographic system
a stainless steel column 25 cm x 4.0 mm packed with
octadecylsilane bonded to porous silica (5 11m),
mobile phase: A. 0.1 per cent w/v solution of ortho
phosphoric acid in water and filter,

B. acetonitrile,
a linear gradient programme using the conditions given
below,
flow rate. 1m1 per minute,
spectrophotometer set at 254 om,
injection volume. 10 Ill.

Time Mobile phase A
(inmin.) ( per cent v/v)

o 75

35 10

50 75
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LOSARTAN TABLETS

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 1.5, the column efficiency in not
less than 5000 theoretical plates. The relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and the reference solution.

Calculate the content of C22H22ClKN60.

Storage. Store protected from moisture.

Losartan Tablets
Losartan Potassium Tablets

Losartan Tablets contain Losartan Potassium.

Losartan Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of losartan
potassium, C22H22CIKN60.

Usual strength. 50 mg.

Identification

futb.e Assay, tb.epnndp8.J. peak in tb.e c:hf()1Ilatogramobtained
with the test solution corresponds to the peak in the chromato
gram obtained with the reference solution.

Tests

Dissolntion (2.5.2).

Apparatus No.1,

Medium. 900 ml of water,
Speed and time. 50 rpm for 45 minutes.

Withdraw a suitable volume of the medium and filter. Measure
the absorbance of the filtered solution, suitably diluted with
the medium if necessary, at the maximum at about 250 nm
(2.4.7). Calc:ulate the C:Ontent OfC22H22ClKN6Q in the medillJ:Il
from the absorbance obtained from a solution of known
concentration of losartan potassium RS in the same medium.

D. Not less than 75 percent of the stated amount of
~H22ClKN60.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Weigh and powder-20 ta@ets.Weigh-accurate1y
a quantity ofthe powdered tablet containing 100 mg ofLosartan
Potassium, disperse in 100 ml of water and filter.

Reference solution (a). A 0.1 per cent w/v solution of losartan
potassium RS in water.

Reference solution (b). Dilute 1 ml ofreference solution (a) to
100ml with water.

IP 2010

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm packed with

octylsilane bonded to poro.us silica (5 /lm), (such as
Lichrosphere RP8e),
mobile phase: a mixture of75 volumes ofbuffer solution
prepared by mixing 770 mg of ammonium acetate in
1000 ml of water, add 2.0 ml of triethylamine, adjust pH
to 6.5 with glacial acetic acid and 25 volumes of
acetonitrile,
flow rate. 1.5 ml per minute,
spectrophotometer set at 235 nm,
injection volume. 10 Ill.

Inject reference solution (b). The test is not valid unless the
tailing factor is not more than 3.0 and the column efficiency in
not less than 1000 theoretical plates.

Inject the test solution and reference solution (b). In the
chromatogram obtained with the test solution, the area of any
secondary peak is not more than the area of the peak in the
chromatogram obtained with reference solution (b) (1.0 per
cent) and the sum of areas of all the secondary peaks is not
more than 2 times the area of the peak in the chromatogram
obtained with the reference solution (b) (2.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Transfer intact tablets in a suitable volumetric
flask, dissolve in mobile phase and disperse.completely. Dilute
with mobile phase to obtain a fmal concentration of0.0125 per
cent w/v.

Reference solution. A 0.125 per cent w/v solution of losartan
potassium RS in mobile phase. Dilute 10.0 ml of the solution to
100.0 ml with mobile phase.

Chromatographic system

- a stainless steel column 25 cm x 4.0 mm packed with
octylsilane bonded to porous silica (5 mm), (such l:lS

Lichrosphere RP8e)
mobile phase: a mixture of 65 volumes of 0.005 M
ammonium acetate, 30 volumes of acetonitrile,
5 volumes of methanol and 0.2 volumes of
triethylamine, adjust the pH to 6.6 with glacial acetic
acid and filter,
flow rate. 1ml per minute,
speerrophotOmerer set at 237~nm;
injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0, the column efficiency is not
less than 5000 theoretical plates and the relative standard
deviation for replicate injections is not more than 2 per cent

Inject the test solution and the reference solution.
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Calculate the content of C22H22CIKN60.

Storage. Store protected from light and moisture.

Labelling. The label states the strength of Losartan
Potassium.

Losartan Potassium and Amlodipine
Tablets
Amlodipine and Losartan Potassium Tablets; Losartan
Potassium and Amlodipine Besylate Tablets

Losartan Potassium and Amlodipine Tablets contains not less
than 90.0 per cent and not more than 110.0 per cent of the
stated amounts of losartan potassium, C22H22CIKN60, and
arnlodipine besylate equivalent to arnlodipine, C2oH2SClN20S.

Identification

In the Assay, the two principle peaks in the chromatogram
obtained with the test solution corresponds to the peaks due
to losartan potassium and arnlodipine in the chromatogram
obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of 0.01 M sodium acetate solution, adjusted
to pH 4.5 with glacial acetic acid,
Speed and time. 75 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14), using the
chromatographic system as described under Assay, except
using injection volume. 50 Ill.
Test solution. Dilute the filtrate, if necessary, with the
dissolution medium.

Reference solution. Dissolve an accurately weighed quantity
of amlodipine besylate RS and losartan potassium RS in the
dissolution medium and dilute with the dissolution medium to
obtain a solution having a known concentration similar to the
expected concentration of the test solution.

Calculate the contents ofC2oH2SClN20S and C22H22C1KN60.

D. Not less than 70.0 per cent of the stated amounts of
C22H22C1KN60 andC2oH25CIN20S.

Uniformity ofcontent (for amlodipine). Comply with the test
stated under Tablets.

Determine by liquid chromatography (2.4.14), using the
chromatographic system as described under Assay.

LOSARTAN POTASSIUM AND AMLODIPINE TABLETS

Test solution. Transfer 1 tablet to a 100 ml volumetric flask.
Add 5 m of water and sonicate for 10 minutes. Add 70 ml of
the mobile phase, sonicate for 10 minutes and dilute to the
volume with the mobile phase, filter.

Reference solution. A 0.007 per cent w/v solution ofamlodipine
besylate RS in the mobile phase.

Inject the test solution and the reference solution.

Calculate the content of C2oH2SCIN20S.

1 mg of Amlodipine Besylate is equivalent to 0.000721 g of
Amlodipine.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh 10 intact tablets and transfer to 250-ml
volumetric flask. Add 20 ml ofwater and sonicate for 10 minutes.
Add about 170 ml of the mobile phase and sonicate for
10 minutes. Make up the volume with the mobile phase, mix
and centrifuge. Dilute 5 ml of the supernatant to 25 ml with the
mobile phase and filter.

Reference solution. A 0.0055 per cent w/v solution of
amlodipine besylate RS and 0.04 per cent w/v solution of
losartan potassium RS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octylsilane bonded to porous silica (5 flID),
- mobile phase: a mixture of 55 volumes of phosphate

bufferpH5.0, prepared by dissolving 0.68 g ofpotassium
dihydrogen orthophosphate and 4.0 ml of triethylamine
in 1000 ml of water, adjusted to pH 5.0 with dilute
orthophosphoric acid, 22 volumes of acetonitrile and
18 volumes of methanol,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 237 nID,

- injection volume. 20 Ill.
Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections for each of
the peaks corresponding to losartan potassium (first peak)
and arnlodipine (second peak) is not more than 2.0 per cent.
The tailing factor for both the peaks due to arnlodipine and
losartan potassium is not more than 2.0.

Inject the reference solution and the test solution.

Calculate the content C2oH2SCIN20S and C22H22CIKN60 in the
tablets.

1 mg of Amlodipine besylate is equivalent to 0.000721 g of
Amlodipine.

Storage. Store protected from light and moisture.

Labeling. The quantity ofAmlodipine besylate is mentioned
in the equivalent terms ofAmlodipine.
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Losartan Potassium and
Hydrochlorothiazide Tablets
Hydrochlorothiazide and Losartan Potassium Tablets

Losartan Potassium and Hydrochlorothiazide Tablets contain
not less than 90.0 per cent and not more thanllO.0 per cent of
the stated amount of losartan potassium, Czz HzzClKN60 and
hydrochlorothiazide,C7HgC1N304Sz,

Identification

In the Assay, the principal peaks in the chromatogram obtained
with the test solution corresponds to the peaks in the
chromatogram obtained with reference solution (c) of losartan
potassium & hydrochlorothiazide.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml ofwater,

Speed and time. 100 rpm and 30 minutes.

Withdraw a suitable volrime of the medium arid filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate obtained above.

Reference solution (a). A 0.05 per cent w/v solution of losartan
potassium RS in dissolution medium.

Reference solution (b). Dissolve about 25 mg of
hydrochlorothiazide RS in 10 ml of acetonitrile and dilute to
100.0 ml with dissolution medium.

Reference solution (c). Dilute 10.0 ml ofreference solution (a)
and 5.0 ml ofreference solution (b) to 100.0ml with dissolution
medium.

Chromatographic system
II stainless steel cblllIllIl 30 cm x 3.9 IIlIIl, packed with
octadecylsilane bonded to porous silica (10 /lill),
mobile phase: a mixture of60 volumes ofbuffer solution
prepared by dissolving 0.78 g of sodium dihydrogen
orthophosphate in 500 ml of water, adjusted to pH 2.5
with orthophosphoric acid and 40 volumes of

_ ~E,!}o-,!-i~ri!,!, ____
- flow rate. 1ml per minute,

spectrophotometer set at 220 nm,
- injection volume. 20 f.Il.

Inject reference solution (c ).The test is not valid unless the
tailing factor of both the principal peaks is not more than 2.0
and the relative standard deviation for replicate injections is
not more than 2.0 per cent.

Inject reference solution (c) and the test solution.

Calculate the content ofCzzHzzC~Oand C7HgCIN304SZ in the
dissolution medium.

D. Not less than 70 per cent of the stated amount of
C22H22CIKN60 and C7HgCIN304SZ'

Uniformity of content. Comply with the test stated under
Tablets.

Determine by liquid chromatography (2.4.14), using the
chromatographic system as described under Dissolution.

For Hydrochlorothiazide

Test solution. Disperse 1 whole tablet in 100 ml of the mobile
phase. Dilute 5 ml of this solution to 50 ml with the mobile
phase.

Reference solution. A 0.025 per cent w/v solution of
hydrochlorothiazide RS in the mobile phase. Dilute 5.0 ml of
this solution to 100.0 ml with the mobile phase.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C7HgCIN304SZ.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Disperse a
quantity of powder containing about 50 mg of Losartan
Potassium and 12.5 mg ofHydrochlorothiazide in 100.0 ml of
the mobile phase, filter. Dilute 5 ml of the filtrate to 50 ml with
the mobile phase.

Reference solution (a). A 0.05 per cent w/v solution of
losartan potassium RS in the mobile phase.

Reference solution (b). A 0.025 per cent w/v solution of
hydrochlorothiazide RS in the mobile phase.

Reference solution (c). Dilute 10 ml of reference solution (a)
and 5 ml of reference solution (b) to 100 ml with the mobile
phase.

Use chromatographic system as described under Dissolution.

Inj~c;!~eie!~~c;~~()Il1Ji,()_Il (c;)__ !~e_~es_t)~Il()_tY~<lU:Jl!~~s ..1:ll~
tailing factor is not more than 2.0 and relative standard deviation
for replicate injections is not more than Z,Q per cent.

Inject reference solution (c) and the test solution.

Calculate the content ofCzzHzzClKN60 and C7HgCIN304Sz in
the tablets.

Storage. Store protected from light and moisture.
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Lynoestrenol
Lynestrenol

OH
-C=CH

Mol. Wt. 284.4

Lynoestrenol is 19-nor-17a-pregn-4-en-20-yn-17~-01.

Lynoestrenol contains not less than 98.0 per cent and not
more than 102.0 per cent of C2oH2SO, calculated on the dried
basis.

Category. Progestogen.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted iftests Band C are carried out. Tests B
and C may omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with lynoestrenol
RS.

B. In the test of Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (b).

C. Melting range. 1610 to 1650 (2.4.21).

Tests

Appearance ofsolution. A 2.0 per cent wIv solution in ethanol
(95 per cent) is clear (2.4.1), and colourless (2.4.1).

LYNOESTRENOL

Specific optical rotation (2.4.22). -9.5° to -11.0°,
determined in a 3.6 w/v solution in ethanol (95 per cent).

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G

Mobile phase. A mixture of 80 volumes of n-heptane and
20 volumes of acetone.

Test solution (a). Dissolve 05 g of the substance under
examination in 100ml ofchloroform.

Test solution (b). Dissolve 0.25 g of the substance under
examination in 100 ml ofchloroform.

Reference solution (a). A 0.0025 per cent w/v solution of the
substance under examination in chloroform.

Reference solution (b). A 0.25 per cent w/v solution of
lynoestrenol RS in chloroform.

Apply to the plate 10 J.ll of each solution. After development,
dry the plate in air and spray with 0.25 M ethanolic sulphuric
acid, heat at 105° for 10 minutes and examine in ultraviolet
light at 365 nm. Any secondary spot in the chromatogram
obtained with test solution (a) is not more intense than the
spot in the chromatogram obtained with reference
solution (a).

Loss on drying (2.4.19). Notmore than 0.5 percent, determined
on 0.5g by drying in an oven at 105°.

Assay. Weigh accurately about 0.15 g, dissolve in 40 ml of
tetrahydrofuran, add 5 ml of a 10 per cent w/v solution of
silver nitrate. Titrate with 0.1 M sodium hydroxide, deter
mining the end-point potentiometrically (2.4.25). Carry out a
blank titration.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.02844 g of

CwH2S0 .

Storage. Store protected from light and moisture.
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Magaldrate

Mol. Wt. 1097.4 (anhydrous)

Magaldrate is a chemical combination of aluminium and
magnesium hydroxides and sulphates corresponding
approximately to the forrnulaAl5MglO(OH)31(S04)2,xH20.

Magaldrate contains not less than 90.0 per cent and not more
than 105.0 per cent ofAl5Mg1O(OH)31(S04)2, calculated on the
dried basis.

Category. Antacid.

Dose. 800 mg to 1.6 g.

Description. A white or almost white, crystalline powder;
odourless.

Identification

A. Dissolve 0.8 g in 20 rnl of 3 M hydrochloric acid, dilute
with water to 50 rnl, add 3 drops of methyl red solution and
heat to boiling. Add dilute ammonia solution until the colour
changes to just yellow, continue boiling for 2 minutes and
filter; the filtrate gives the reactions ofmagnesium salts (2.3.1).

B. Wash the precipitate obtained in test A with 50 rnl of a hot
2 per cent w/v solution of ammonium chloride, then dissolve
the precipitate in 15 rnl of3 M hydrochloric acid; the solution
gives the reactions of aluminium salts (2.3.1).

Tests

Arsenic (2.3.10). To 1.0 g add 15 rnl of hydrochloric acid,
0.1 rnl ofstannous chloride solutionAsTand 5 rnl ofpotassium
iodide solution and allow to stand for 15 minutes. The resulting
solution complies with the limit test for arsenic (10 ppm).

Heavy metals (2.3.13). Dissolve 0.33 gin 10rnlof3 M hydro
chloric acid, filtering to get a clear solution and diluting to
25 rnl with water. The solution complies with the limit test for
heavy metals, Method A (60 ppm).

Soluble chloride. Boil 1.0 g, accurately weighed, with 50.0 rnl
ofwater for 5 minutes, cool, add water to the original volume,
mix and filter. To 25.0 rnl ofthe filtrate add 0.1 ml ofpotassium
chromate solution and titrate with 0.1 M silver nitrate until a
persistent pink colour is obtained; Not more than 5.0 ml of
0.1 M silver nitrate is required (3.5 per cent).

Soluble sulphate. Dilute 2.5 rnl of the filtrate obtained in the
test for Soluble cWoride to 40 rnl with water in a Nessler
cylinder, add 1 ml of3 M hydrochloric acid and 3 rnl ofbarium
chloride solution, dilute to 50 rnl, mix and allow to stand for
10 minutes; any turbidity produced is not greater than that
produced by treating 1.0 rnl of 0.01 M sulphuric acid in the
same manner (1.9 per cent).

MAGALDRATE

Sodium. Transfer 2.0 g, accurately weighed, to a 100 rnl
volumetric flask, place in an ice-bath, add 5 rnl of nitric acid
and swirl to dissolve. Allow to warm to room temperature,
dilute with water to volume and mix. Filter, if necessary, to
obtain a clear solution. Dilute 10.0 ml of the filtrate with water
to 100.0 ml. The emission intensity ofthis solution, determined
by flame photometry (2.4.4), at about 589 nm and corrected for
background transmission at about 580 nm, is not greater than
that produced by treating similarly a standard solution
containing 2.21lg of Sodium per rnl.

Aluminium hydroxide. 32.1 to 45.9 per cent of Al(OH)3,
calculated on the dried basis and determined by the following
method. Dissolve about 100 mg, accurately weighed, in 3 rnl of
dilute hydrochloric acid and dilute to 30 ml with water. Add
with stirring 25.0 ml of0.05 M disodium edetate, mix and allow
to stand for 5 minutes. Add 20 rnlof acetic acid-ammonium
acetate buffer, 60 rnl ethanol (95per cent) and 2 ml ofdithizone
solution and titrate with 0.05 M zinc sulphate to a bright
rose-pink colour. Repeat the procedure without the substance
under examination. The difference between the titrations
represents the amount of disodium edetate required.

1 rnl of 0.05 M disodium edetate is equivalent to 0.0039 g of
Al(OH)3'

Magnesium hydroxide. 49.2 to 66.6 per cent of Mg(OHh
calculated on the dried basis and determined by the following
method. Dissolve about 100 mg, accurately weighed, in 3 ml of
dilute hydrochloric acid and dilute with water to about
200 rnl. Add with stirring 1 g ofammonium chloride, 20rnl of
triethanolamine, 10 ml ofammonia-ammonium chloride buffer
and 0.1 ml of eriochrome black Tsolution and titrate with
0.05 M disodium edetate to a blue colour. Repeat the procedure
without the substance under examination. The difference
between the titrations represents the amount of disodium
edetate required.

1 rnl of0.05 M disodium edetate is equivalent to 0.002916 g of
Mg(OH)2'

Sulphates. 16.0 to 21.0 per cent, calculated on the dried basis
and determined by the following method. Weigh accurately
about 0.875 g, transfer to a 25-rnl volumetric flask, dissolve in
10 rnl ofwater and 5 rnl ofglacial acetic acid, dilute to volume
with water and mix. Transfer 5.0 rnl of this solution to a glass
chromatographic column, 1 cm in internal diameter, prepared
by filling with 15 ml ofa strongly acidic styrene-divinylbenzene
cation exchange resin (50 to 100 mesh) (such as Dowex 50W
X8 or Amberlite 120) and washing the resin with 30 ml of
water. Elute the column with 15 rnl of water and collect the
eluate in a 125-rnl conical flask. To the eluate add 5 ml of a
5.38 per cent w/v solution ofmagnesium acetate and 32 rnl of
methanol. Titrate with 0.05 M barium chloride using a 0.2 per
cent w/v solution of sodium alizarinsulphonate as the
indicator and adding about 5 rnl of the titrant in the beginning
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and continuing the titration slowly thereafter until the yellow
colour disappears and a pink tinge is visible.

1 ml of0.05 M barium chloride is equivalent to 0.004803 g of
Sulphates.

Microbial contamination (2.2.9). 1 g is free from Escherichia
coli.

Loss on drying (2.4.19). 10.0 to 20.0 per cent, determined on
0.5 g by drying in an oven at 200° for 4 hours.

Assay. Weigh accurately about 3.0 g and transfer to a 250 ml
conical flask. Add 100.0 ml of 1 M hydrochloric acid and stir
well until a clear solution is obtained. Titrate the excess acid
with 1 M sodium hydroxide to a pH of 3.0, determined potentio
metrically (2.4.25). Repeat the procedure without the substance
under examination. The difference between the titrations
represents the amount of hydrochloric acid required.

1 ml of 1 M hydrochloric acid is equivalent to 0.0354 g
of AlSMglO(OH)31(S04)z.

Storage. Store protected from moisture.

Magaldrate Oral Suspension
Magaldrate Suspension

Magaldrate Oral Suspension contains not less than 90.0 per
cent and not more than 110.0 per cent of the stated amount of
anhydrous magaldrate, AlSMglO(OH)31(S04)z.

Usual streugth. The equivalent of 800 mg of anhydrous
magaldrate per 5 ml.

Identification

A. Dissolve an amount of the suspension containing about
0.8 g of anhydrous magaldrate in 20 ml of 3 M hydrochloric
acid, dilute with water to 50 ml, add 3 drops of methyl red
solution and heat to boiling. Add dilute ammOnia solution
until the colour changes to just yellow, continue boiling for
2 minutes and filter; the filtrate gives the reactions of
magnesium salts (2.3.1).

B. Wash the precipitate obtained in test A with 50 ml of a hot
2 per cent w/v solution of ammonium chloride, then dissolve
the precipitate in 15ml of3 Mhydrochloric acid; the solution
gives the reactions of aluminium salts (2.3.1).

Tests

Aluminium hydroxide. 32.1 to 45.9 per cent of the stated
content of anhydrous magaldrate, determined by the following
method. To an accurately measured quantity containing about
1.0 g of magaldrate add 30 ml of dilute hydrochloric acid,

IP 2010

shake to dissolve, dilute to 100.0ml withwaterand miX (solution
A). To 10.0 ml of this solution add 20 ml ofwater andAdd with
stirring 25.0 ml of0.05 M disodium edetate, mix and allow to
stand for 5 minutes. Add 20 ml of acetic acid-ammonium
acetate buffer, 60 ml ethanol (95per cent) and 2 ml ofdithizone
solution and titrate with 0.05 M zinc sulphate to a bright
rose-pink colour. Repeat the procedure without the substance
under examination. The difference between the titrations
represents the amount of disodium edetate required.

1 ml of 0.05 M disodium edetate is equivalent to 0.0039 g of
Al(OH)3'

Magnesium hydroxide. 49.2 to 66.6 per cent of the stated
content of anhydrous magaldrate, determined by the following
method. Take 10.0 ml of solution A and dilute with water to
about 200 ml. Add with stirring 1 g of ammonium chloride,
20 ml of triethanolamine, 10 ml of ammonia-ammonium
chloride buffer and 0.1 ml of eriochrome black T solution and
titrate with 0.05 M disodium edetate to a blue colour. Repeat
the procedure without the substance under.examination. The
difference between the titrations represents the amount of
disodium edetate required.

1 ml of0.05 M disodium edetate is equivalent to 0.002916 g of
Mg(OH)2'

NeutraIising capacity. To an accurately weighed quantity of
the well-shaken suspension containing 0.8 g of anhydrous
magaldrate in a 250-ml beaker add watertb make a total volume
of about 70 ml, heat to 37° and stir continuously, maintaining
the temperature at 37°. Add 30.0 ml of 1 M hydrochloric acid
previously heated to 37° and maintain at 37° for 15 minutes,
stirring continuously. Titrate the excess acid with 1 M sodium
hydroxide to a pH of 3.5. Not more than 12 ml of 1 M sodium
hydroxide is required.

Microbial contamination (2.2.9). Total microbial count, not
more than 100 per ml; 0.01 ml is free from Escherichia coli.

Other tests. Complies with the tests stated underOral Liquids.

Assay. To an accurately measured volume containing about
3.0 g of anhydrous magaldrate in a beaker add 100.0 ml of
1 M hydrochloric acid and stir well until a solution is obtained.
Titrate the excess acid with 1 M sodium hydroxide to a pH of
3.0, determined potentiometrically (2.4.25). Repeat the
procedure without the substance under examination. The
difference between-thetitrations-represents-the-amount-of
hydrochloric acid required.

1 ml of 1 M hydrochloric acid is equivalent to 0.0354 g of
AlsMglO (OH)31(S04)z.

Storage. Store protected from moisture.

Lahelling. The label states the strength in terms of mg of
anhydrous magaldrate per 5 ml.
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Magaldrate Tablets
Magaldrate Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
anhydrous magaldrate, AlSMglO(OH)31(S04)z'

Usual streugth. The equivalent of 800 mg of anhydrous
magaldrate.

Identification

To a quantity of the powdered tablets containing about 2 g of
anhydrous magaldrate, add about 60 ml of water, shake for
3 minutes, centrifuge and discard the supernatant solution.
Repeat the washing with three more quantities, each of60 ml,
of water. Transfer the residue to a beaker and heat on a water
bath to dryness.

A. Dissolve 0.8 g of the residue in 20 ml of 3 M hydrochloric
acid, dilute with water to 50 ml, add 3 drops of methyl red
solution and heat to boiling. Add dilute ammonia solution
until the colour changes to just yellow, continu'1, boiling for
2 minutes and filter; the filtrate gives the reactions of
magnesium salts (2.3.1).

B. Wash the precipitate obtained in test A with 50 ml of a hot
2 per cent w/v solution of ammonium chloride, then dissolve
the precipitate in 15 ml of3 M hydrochloric acid; the solution
gives the reactions of aluminium salts (2.3.1).

Tests

Aluminium hydroxide. 32.1 to 45.9 per cent of the stated
content ofanhydrous magaldrate, determined by the following
method. Weigh and finely powder 20 tablets. To an accurately
weighed quantity of the powder containing about 1.0 g of
anhydrous magaldrate add 30 ml of dilute hydrochloric acid,
shake well to dissolve, dilute to 100.0 ml with water and mix
(solution A). To 10.0 ml of this solution add 20 ml ofwater and
add with stirring 25.0 ml of0.05 M disodium edetate, mix and
allow to stand for 5 minutes. Add 20 ml of acetic acid
ammonium acetate buffer, 60 ml ethanol (95 per cent) and
2 ml ofdithizone solution and titrate with 0.05 M zinc sulphate
to a bright rose-pink colour. Repeat the procedure without the
substance under examination. The difference between the
titrations represents the amount of disodium edetate required.

1 ml of 0.05 M disodium edetate is equivalent to 0.0039 g of
. Al(OH)3'

Magnesium hydroxide. 49.2 to 66.6 per cent of the stated
content of anhydrous magaldrate, determined by the following
method. Take 10.0 ml of solution A and dilute with water to
about 200 ml. Add with stirring 1 g of ammonium chloride,
20 ml of triethanolamine, 10 ml of ammonia-ammonium
chloride buffer and 0.1 ml of eriochrome black T solution and
titrate with 0.05 M disodium edetate to a blue colour. Repeat
the procedure without the substance under examination. The

HEAVY MAGNESIUM CARBONATE

difference between the titrations represents the amount of
.disodium edetate required.

1 ml of0.05 M disodium edetate is equivalent to 0.002916 g of
Mg(OH)2'

Neutralising capacity. To an accurately weighed quantity of
the powdered tablets containing 0.8 g ofanhydrous magaldrate
in a 250-ml beaker add about 75 ml ofwaterheat to 37° and stir
continuously, maintaining the temperature at 37°. Add 30.0 ml
of 1 M hydrochloric acid previously heated to 37° and
maintain at 37° for 15 minutes, stirring continuously. Titrate
the excess acid with 1 M sodium hydroxide to a pH of 3.5
determined potentiometrically (2.4.25). Not more than 12 ml of
1 M sodium hydroxide is required.

Disintegration (2.5.1). 2 minutes for tablets labelled to be
swallowed.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and fmely powder 20 tablets. To an accurately
weighed quantity of the powder containing about 3.0 g of
anhydrous magaldrate in a 200-ml volumetric flask add
100.0 ml of1 M hydrochloric acid, shake well for 30 minutes.
Dilute to volume and filter. Transfer 100.0 ml to a conical flask.
Titrate the excess acid with 1 M sodium hydroxide to a pH of
3.0, determined potentiometrically (2.4.25). Repeat the
procedure without the substance under examination. The
difference between the titrations represents the amount of
hydiochloric acid required.

1 ml of 1 M hydrochloric acid is equivalent to 0.03540 g of
AlsMglO(OH)31(S04)2.

Storage. Store protected from moisture.

Labelling. The label states (1) the strength in terms of the
equivalent amount of anhydrous magaldrate; (2) whether the
tablets are to be swallowed or chewed.

Heavy Magnesium Carbonate
Heavy Magnesium Carbonate is a hydrated basic magnesium
carbonate.

Heavy Magnesium Carbonate contains the equivalent of not
less than 40.0 per cent and not more than 45.0 per cent of
MgO.

Category. Antacid; osmotic laxative.

Dose. As antacid, 300 to 600 mg; as laxative, 2 to 4 g.

Description. A white powder; odourless. 15 g occupies a
volume of about 30 ml.

Identification

A. Gives reaction A of carbonates (2.3.1).
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B. Dissolve about 15 mg in 2 ml of2 M nitric acid arid neutralise
with 2 M sodium hydroxide. The resulting solution gives
reactionA ofmagnesium salts (2.3.1).

Tests

Appearance ofsolution. Dissolve 5.0 g in a mixture of70 ml of
5 M acetic acid and 30 ml ofwater. Filter, ifnecessary, through
a previously ignited and weighed porcelain or silica crucible
ofa suitable porosity to give a clear filtrate (solutionA). Reserve
any residue (residue R) for the test for Substances insoluble
in acetic acid. Solution A is not more intensely coloured than
reference solution BS3 (2.4.1).

Arsenic (2.3.10). Dissolve 5.0 g in 15 ml of brominated
hydrochloric acid and 45 ml of water and remove the excess
of bromine with a few drops of stannous chloride solution
AsT. The resulting solution complies with the limit test for
arsenic (2 ppm).

Heavy metals (2.3.13). To 20 ml of solution A add 15 ml of
7 M hydrochloric acid and shake with 25 ml of 4-methyl
pentan-2-one for 2 minutes. Separate the layers, evaporate
the aqueous layer to dryness, dissolve the residue in 1 ml of
5 M acetic acid and dilute to 20 ml with water. 12 ml of the
resulting solution complies with the limit test for heavymetals,
MethodD (20 ppm). Use Zeadstandcl'rd solution ([ppm pb)
for standard preparation.

Iron (2.3.14). Dissolve 0.1 gin 3 ml of 2 M hydrochloric acid
and dilute to 10 ml with water. The resulting solution complies
with the limit test for iron (400 ppm).

Chlorides (2.3.12). 5.0 ml ofsolutionA complies with the limit
test for chlorides (0.1 per cent).

Sulphates (2.3.17).0.5 ml of solution A diluted to 15 ml with
distilled water complies with the limit test for sulphates
(0.6 per cent).

Calcium. To 0.2 ml of ethanolic calcium standard solution
(100 ppm CaY add 1 ml of ammonium oxalate solution. After
1 minute add a mixture of 1 ml of2 M acetic acid and 15 ml of
a solution prepared by diluting 2.6 mlof s()lutioriA to 150 m1
with distilled water and shake. After 15 minutes any
opalescence produced is not more intense than that of a
standard prepared in the same manner using a mixture of 10 ml
of calcium standardsolution (10 ppm Ca) and 5 ml ofdistilled
water in place of solution A (0.75 per cent).

Copper. Dissolve 1 ginS ml ofhydrochloric acid and 25 ml of
water,boil to remove carbon dioxide, make alkaline with dilute
ammonia solution; no blue colour is produced.

Soluble substilnces.:Mixi.Ogwitlitbb nuaf water,boil.for
5 minutes, filter whilst hot through a sintered-glass filter
(porosity No.3), allow to cool and dilute to 100.0 ml with
water. Evaporate 50.0 ml of the filtrate to dryness and dry the
residue at 1050

; the residue weighs not more than 10 mg
(1.0 per cent).

IP 2010

Substances insoluble in acetic acid. Residue R whenwashed,
dried and ignited at 6000

, weighs not more than 2.5 mg
(0.05 per cent).

Assay. Weigh accurately.about 0.15 g, dissolve in a mixture of
20 ml of water and 2 ml of 2 M hydrochloric acid and add
50 ml ofwater, 10 rill ofstrong ammonia-ammonium chloride
solution and titrate with 0.05 M disodium edetate, using 0.1 g
of mordant black I1 mixture as indicator, until a blue colour is
obtained.

1 ml of0;05 M disodium edetate is equivalent to 0.002015 g of
MgO.

Storage. Store protected from moisture.

Light Magnesium Carbonate
Light Magnesium Carbonate is a hydrated basic magnesium
carbonate.

Light Magnesium Carbonate contains the equivalent of not
less than 40.0 per cent and not more than 45.0 per cent of
MgO.

Category. Antacid; osmotic laxative.

Dose. As antacid, 300 to 600 mg; as laxative, 2 to 4 g.

Description. A very light, white powder. 15 g occupies a
volume ofabout 125 ml.

Identification

A. Gives reactionAof carbonates (2.3.1).

B. Dissolve about 15 mg in 2 ml of2 M nitric acid and neutralise
with 2 M sodium hydroxide. The resulting solution gives
reaction A ofmagnesium salts (2.3.1).

Tests

Appearance ofsolution: Dissolve 5.0g in a mixture of70mlof
5 M acetic acid and 30 ml ofwater. Filter, ifnecessary, through
a previously ignited and weighed porcelain or silica crucible
ofa suitable porosity to give a clear filtrate (solutionA). Reserve
any resid:ue (residue R) for the test for Substances insoluble
in acetic acid. Solution A is not more intensely coloured than
reference solution BS3 (2.4.1).

Arsenic (2.3.10). Dissolve 5.0g in 15rn1 of brominated
hydrochloric acid and 45 ml of water and remove the excess
of bromine with a few drops of stannous chloride solution
AsT. The resulting solution complies with the limit test for
arsenic (2 ppm).

Heavy metals (2.3.13). To 20 ml ofsolutionA add 15 ml of 7M
hydrochloric acid and shake with 25 ml of 4-methylpentan
2-one for 2 minutes. Separate the layers, evaporate the aqueous
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Magnesium Chloride contains not less than 98.0 per cent
and not more than 101.0 per cent ofMgCh,6H20.

layer to dryness, dissolve the residue in 1 ml of 5 M acetic
acid and dilute to 20 ml with water. 12 ml of the resulting
solution complies with the limit test for heavy metals, Method
D (20 ppm). Use lead standard solution (1 ppm Pb) to prepare
the standard.

Iron (2.3.14). Dissolve 0.1 gin 3 ml of2 M hydrochloric acid
and dilute to 10 ml with water. The resulting solution complies
with the limit test for iron (400 ppm).

CWorides (2.3.12). 5.0 ml ofsolutionA complies with the limit
test for chlorides (0.1 per cent).

Calcium. To 0.2 ml of ethanolic calcium standard solution
(100 ppm Cay add 1 ml of ammonium oxalate solution. After
1 minute add a mixture of 1 ml of2M acetic acid and 15 ml of
a solution prepared by diluting 2.6 ml of solution A to 150 ml
with distilled water and shake. After 15 minutes any
opalescence produced is not more intense than that of a
standard prepared in the same manner using a mixture of 10 ml
ofcalcium standard solution (10 ppm Cay and 5 ml ofdistilled
water in place of solution A (0.75 per cent).

Copper. Dissolve 1 ginS ml ofhydrochloric acid and 25 ml of
water, boil to remove carbon dioxide, make alkaline with dilute
ammonia solution; no blue colour is produced.

Soluble substances. Mix 2.0 g with 100 ml of water, boil for
5 minutes, filter whilst hot through a sintered-glass filter
(porosity No.3), allow to cool and dilute to 100.0 ml with
water. Evaporate 50.0 ml of the filtrate to dryness anddry the
residue at 1050

; the residue weighs not more than 10 mg
(1.0 percent).

Substances insoluble in acetic acid. Residue R when washed,
dried and ignited at 6000

, weighs not more than 2.5 mg
(0.05 per cent).

Sulpbates (2.3 .17). 1 ml of solution A diluted to 15 ml with
distilled water complies with th~ limit test for sulphates
(0.3 per cent).

Assay. Weigh accurately about 0.15 g, dissolve in a mixture of
20 ml of water and 2 ml of 2 M hydrochloric acid and add
50 ml ofwater, 10 ml of strong ammonia-ammonium chloride
solution and titrate with 0.05 M disodium edetate, using 0.1 g
of mordant black II mixture as indicator, until a blue colour is
obtained.

1 ml of0.05 M disodium edetate is equivalent to 0.002015 g of
MgO.

Storage. Store protected from moisture

Magnesium Chloride
MgCh,6H20 Mol. Wt. 203.3

Category. Constituent of peritoneal dialysis solutions.

Description. Colourless crystals; hygroscopic.

Identification

A. Gives reaction A of chlorides (2.3.1).

B. Gives reaction A of magnesium salts (2.3.1).

Tests

Appearance of solution. Solution A is clear (2.4.1), and
colourless (2.4.1).

Acidity or allmlinity. Dissolve 10.0 g in carbon dioxide-free
water prepared from distilled water and dilute to 100 ml with
the same solvent (solution A). To 5 ml of solution A add
0.05 ml ofphenol red solution. Not more than 0.3 ml of either
0.01 M hydrochloric acid or 0.01 M sodium hydroxide is
required to change the colour of the solution.

Arsenic (2.3.10). Dissolve 5.0 g in 50 ml ofwater and add 10 ml
of stannated hydrochloric acid. The resulting solution
complies with the limit test for arsenic (2 ppm).

Heavy metals (2.3.13). Dissolve 1.0 g in 20 ml ofwater, adding
1 g of ammonium chloride and sufficient water to produce
25 ml. The resulting solution complies with the limit test for
heavy metals, Method A (20 ppm).

Iron (2.3.14). 4.0 g complies with the limit test for iron
(lOppm).

Calcium. To 25 ml of solutionA add sufficient water to produce
50 ml and determine by Method B for flame photometry (2.4.4),
or by Method B for atomic absorption spectrophotometry
(2.4.2), measuring at 423 urn and using calcium solution FP,
or calcium solution AAS, as appropriate, diluted ifnecessary,
with 0.1 M hydrochloric acid for the standard solution
(0.1 percent).

Sulpbates (2.3.17). 15 ml of solutionA complies with the limit
test for sulphates (100 ppm).

Assay. Weigh accurately about 0.3 g, dissolve in 30 ml of
water, add 10 ml of strong ammonia-ammonium chloride
solution and titrate with 0.05 M disodium edetate using 0.1 g
of mordant black II mixture as indicator.

1 ml of 0.05 M disodium edetate is equivalent to 0.01017 g of
MgCI2,6H20.

Magnesium Chloride intended for use in the preparation of
dialysis solutions complies with the following additio.nal
requirement.

Aluminium. Dissolve 4.0 g in 100 ml ofwater and add 10 ml of
acetate buffer pH 6.0. Extract with successive quantities of
20, 20 and 10 ml of a 0.5 per cent w/v solution of 8-hydroxy
quinoline in chloroform and dilute the combined extracts to
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Tests

Identification

Dissolve about 15 mg in 2 ml of 2 M nitric acid and neutralise
with 2 M sodium hydroxide. The resulting solution gives
reactionA ofmagnesium salts (2.3.1).

Magnesium Hydroxide contains not less than 95.0 per cent
and not more than 100.5 per cent of Mg(OH)z.

Category. Antacid; osmotic laxative.

Dose. As antacid, 500 to 750 mg; as laxative, 2 to 4 g.

Description. A bulky white powder.

Method D(30 ppm). Uselead standard solution (2 ppm Pb)
to prepare the standard.

Iron (2.3.14). Dissolve 0.2 gin 7 ml of2 M hydrochloric acid
and dilute to 20 ml with water. 5 ml of the resulting solution
complies with the limit test for iron (0.08 per cent).

Chlorides (2.3.12). 5.0 ml of solution A diluted to 15 ml with
distilled water complies with the limit test for chlorides
(0.1 per cent).

Sulphates (2.3.17). 0.6 ml of solution A diluted to 15 ml with
distilled water complies with the limit test for sulphates
(0.5 per cent).

Calcium. To 0.2 ml of ethanolic calcium standard solution
(l00 ppm CaY add 1 ml of ammonium oxalate solution. After
1 minute add a mixture of 1 ml of2 M acetic acid and 15 ml of
a solution prepared by diluting 1.3 ml of solution A to 150 ml
with distilled water and shake. After 15 minutes any
opalescence produced is not more intense than that of a
standard prepared in the same manner using a mixture of 10 ml
ofcalcium standardsolution (10 ppm CaY and 5 ml ofdistilled
water in place of solution A (1.5 per cent).

Soluble substances. Mix 2.0 g with 100 ml of water, boil for
5 minutes, filter whilst hot through a sintered~glass filter
(porosity No.3), allow to cool and dilute to 100.0 ml with
water. Evaporate 50.0 ml of the filtrate to dryness and dry the
residue at 105°; the residue weighs not more than 10 mg
(1.0 per cent).

Substances insoluble in acetic acid. Residue R when washed,
dried and ignited at 600°, weighs not more than 5.0. mg
(0.1 percent).

Loss on ignition (2.4.20). 30.0 to 32.5 per cent, determined on
0.5 g by igniting at 900° increasing the heat gradually.

Assay. Weigh accurately about 0.1 g, dissolve in 20 ml of
2 M hydrochloric acid and dilute to 100.0 ml with water. To
50.0 ml ofthis solution add 5 ml ofstrong ammonia-ammonium
chloride solution and titrate with 0.05 M disodium edetate,
usIngab6ut5(ji:ifgormordaniblacklliiilXiureas·m~i2'~t()r.·

1 ml of0.05 M disodium edetate is equivalent to 0.002916 g of
Mg(OH)z.

Storage. Store protected from moisture.

Magnesium Hyd:roxide.O:ral--- ... - -~.

Suspension

Magnesium Hydroxide Mixture; Milk of Magnesia;
Cream of Magnesia

Magnesium Hydroxide Oral Suspension is an aqueous
suspension of hydrated magnesium oxide. It may be prepared
from a suitable grade ofLight Magnesium Oxide.

Mol. Wt. 58.3

;M:agnesium Hydroxide
Mg(OH)2

50 ml with chloroform. Use as the standard solution a mixture
of 2 ml of aluminium standard solution (2 ppm AI), 10 ml of
acetate buffer pH 6.0 and 98 ml of water treated in the same
manner and as the blank solution a mixture of 10 ml ofacetate
bufferpH 6.0 and 100 ml of water treated in the same manner.
Measure the fluorescence of the test solution and the standard
solution (2.4.5), using an excitation wavelength of about
392 nm and emission wavelength ofabout 518 nm, and setting
the instrument to zero with the blank solution in each case.
The fluorescence of the test solution is not greater than that
of the standard solution (1 ppm).

Storage. Store protected from moisture.

Appearance ofsolution. Dissolve 5.0 g in a mixture 50,ml of
5 M acetic acid and 50 ml of distilled water; not more than a
slight effervescence is produced. Boil for 2 minutes, cool and
dilute to 100 ml with 2 M acetic acid. Filter, if necessary,
through a previously ignited and weighed porcelain or silica
crucible of a suitable porosity to give aclear filtrate (solution
A). Reserve any residue (residue R) for the test for Substances
insoluble in acetic acid. Solution A is not more intensely
coloured than reference solution BS3 (2.4.1).

Arsenic (2.3.10). Dissolve 2.5 gin 18 ml of brominated
hydrochloric acid and 42 ml of water and remove the excess
of bromine with a few drops of stannous chloride solution
AsT. The resulting solution complies with the limit test -for
arsenic (4 ppm).

Heavy metals (2.3.13). To 20 m1 of solution Aadd 15ml of
7 M hydrochloric acid and shake with 25 ml of 4-methyl
pentan-2-one for 2 minutes. Separate the layers, evaporate
the aqueous layer to dryness, dissolve the residue in 1 ml of
5 M acetic acid and dilute to 20 ml with water. 12 ml of the
resulting solution complies with the limit test for heavy metals,

1622



IP 2010 HEAVY MAGNESIUM OXIDE

Magnesium Hydroxide Oral Suspension contains not less than Heavy Magnesium Oxide
7.0 per cent and not more than 8.5 per cent w/w of hydrated
magnesium oxide, calculated as Mg(OHh Heavy Magnesia

Heavy Magnesium Oxide contains not less than 98.0 per
cent and not more than 100.5 per cent of MgO, calculated
on the ignited basis.

Category. Antacid; osmotic laxative.

Dose. As antacid, 300 to 600 mg; as laxative, 2 to 4 g.

Description. A fine, white powder. 15 g occupies a volume of
about 30 ml.

Dose. As antacid,S to 10 ml; as laxative, 15 to 30 ml.

Description. A white, uniform suspension, which does not
separate readily on standing.

Identification

A solution of 1 ml in 2 ml ofdilute hydrochloric acid gives the
reactions of magnesium salts (2.3.1).

Tests

MgO Mol. Wt. 40.3

Soluble alkalis. Filter about 25 ml and discard the first 10 ml of
the fIltrate. Dilute 5 ml of the filtrate with 40 ml of water, add
0.05 ml ofmethyl red solution and titrate with 0.05 M sulphuric
acid to a persistent pink colour. Not more than 1.0 ml of
0.05 M sulphuric acid is required.

Soluble salts. To 5 ml of the clear fIltrate obtained in the test
for Soluble alkalis add 0.15 ml of sulphuric acid, evaporate to
dryness on a water-bath and then ignite gently to constant
weight; the residue does not weigh more than 12 mg.

Heavy metals (2.3.13). Dissolve 12.5 gin 10 ml ofhydrochloric
acid and 20 ml of water, add 0.5 ml of nitric acid, boil to
remove any carbon dioxide and fIlter. To the cooled fIltrate
add 2 g. of ammonium chloride and 2 g of ammonium
thiocyanate and extract with two successive quantities, each
of 10 ml, of ether. To the aqueous layer add 2 g of citric acid
and sufficient water to produce 50 ml. 12 ml of the solution
complies with the limit test for heavy metals, Method D
(4 ppm). Use lead standard solution (1 ppm Pb) to prepare
the standard.

Sulphates (2.3.17). Dissolve 2.5 ml in 20 ml of hydrochloric
acid and dilute to 500 ml with water. 15 ml of the resulting
solution, fIltered if necessary, complies with the limit test for
sulphates (0.2 per cent).

Microbial contamination (2.2.9). Total microbial count, not
more than 100 per ml; 1 ml is free from Escherichia coli.

Other tests. Complies with the tests stated under Oral Liquids.

Assay. Weigh accurately about 10.0 g, mix with 50 ml ofwater,
add 50.0 ml of 0.5 M sulphuric acid and titrate the excess of
acid with 1 M sodium hydroxide using methyl orange solution
as indicator.

1 ml of 0.5 M sulphuric acid is equivalent to 0.02916 g of
hydrated magnesium oxide calculated as Mg(OHh

Storage. Store protected from moisture. Do not keep in a
refrigerator.

Identification

Dissolve about 15 mg in 2 ml of 2 M nitric acid and neutralise
with 2 M sodium hydroxide. The resulting solution gives
reaction A ofmagnesium salts (2.3.1).

Tests

Appearance ofsolution. Dissolve 5.0 g in a mixture of70 ml of
5 M acetic acid and 30 ml of water. Filter, ifnecessary, through
a previously ignited and weighed porcelain or silica crucible
ofa suitable porosity to give a clearfIltrate (solutionA). Reserve
any residue (residue R). Solution A is not more intensely
coloured than reference solution BS3 (2.4.1).

Arsenic (2.3.10). Dissolve 2.5 g in 15 ml of brominated
hydrochloric acid, add 45 ml of water and remove the excess
of bromine with a few drops of stannous chloride solution
AsT. The resulting solution complies with the limit test for
arsenic (4 ppm).

Heavy metals (2.3.13). 20 ml of solution A complies with the
limit test for heavy metals, Method D (30 ppm).

Iron (2.3.14). Dissolve 0.2 g in 7 ml of 2 M hydrochloric acid
and dilute to 20 ml with water. 5 ml of the resulting solution
complies with the limit test for iron (800 ppm).

Chlorides (2.3.12). 5.0 ml of solution A complies with the limit
test for chlorides (0.1 per cent).

Sulphates (2.3.17). 0.3 ml ofsolutionA complies with the limit
test for sulphates (1.0 per cent).

Calcium. To 0.2 ml of ethanolic calcium standard solution
(100 ppm CaY add 1 ml of ammonium oxalate solution. After
1 minute add a mixture of 1 ml of2 M acetic acid and 15 ml of
a solution ·prepared by diluting 1.3 ml of solution A to 150 in!
with distilled water and shake. After 15 minutes any
opalescence produced is not more intense thim that of a
standard prepared in the same manner using a mixture of 10 ml
of calcium standardsolution (10 ppm Ca) and 5 ml ofdistilled
water in place of solution A (1.5 per cent).
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Identification

Tests

Dissolve about 15 mg in 2 ml of 2 M nitric acid and neutralise
with 2 M sodium hydroxide. The resulting solution gives
reaction A of magnesium salts (2.3.1).

Appearance ofsolution. Dissolve 5.0 g in a mixture of70 ml of
5 M acetic acid and 30 ml ofwater. Filter, ifnecessary, through
a previously ignited and weighed porcelain or silica crucible
ofa suitable porosity to give a clear filtrate (solutionA). Reserve
any residue (residue R) for the test for Substances insoluble
in acetic acid. Solution A is not more intensely coloured than
reference solution BS2 (2.3.1).

Arsenic (2.3.10). Dissolve 2.5 gin 15mlof brominated
hydrochloric acid, add 45 ml of water and remove the excess
of bromine with a few drops of stannous chloride solution
AsT. The resulting solution complies with the limit test for
arsenic (4 ppm).

Heavy metals (2.3.13). To 20 ml of solution A add 15 ml of
7 M hydrochloric acid and shake with 25 ml of 4-methyl
pentan-2-one for 2 minutes. Separate the layers,. evaporate
the aqueous layer to dryness, dissolve the residue in 1 ml of
5 M acetic acid and dilute to 20 ml with water. 12 ml of the
resulting solution complies with the limit test for heavy metals,
Method D (30 ppm). Use 7.5 ml of lead standard solution
(2 ppm Pb) for preparing the standard.

Iron (2.3.14). Dissolve 40 mg in 5 ml of2 Mhydrochloric acid
and dilute to 10 ml with water. The resulting solution complies
with the limit test for iron (0.1 per cent).

Chlorides (2.3.12). 4.0 ml of solutionA complies with the limit
test for chlorides (0.125 per cent).

Sulphates (2.3.17). 0.3 ml ofsolutionA complies with the limit
test for sulphates (1.0 per cent).

Calcium. To 0.2 ml of ethanolic calcium standard solution
(100 fJp"m Cil,) add1 ml of ammonium oxalate solution. After
1 minute add a mixture of 1ml of2M acetic acid and 15 ml of
a solution prepared by diluting 1.3 ml of solution A to 150 ml
with distilled water and shake. After 15 minutes any
opalescence produced is not more intense than that of a
standard prepared in the same manner using a mixture of 10 ml
ofcalcium standard solution (10 ppm Cay and 5 ml ofdistilled
water in place of solution A (1.5 per cent).

Soluble substances. Mix 2.0 g with 100 ml of water, boil for
5 minutes, filter whilst hot through a sintered-glass filter
(porosity No.3), allow to cool and dilute to 100.0 ml with
water. Evaporate 50.0 ml of the filtrate to dryness and dry the
residue at 105°. The residue weighs not more than 20 mg
(2~Opercent).

Substances insoluble in acetic acid. Residue R when washed
with water, dried and ignited at 600°, weighs not more than
5 mg (0.1 percent).

Loss on ignition (2.4.20). Not more than 8.0 per cent,
determined on 0.5 g when ignited at 900°.

Assay. Weigh accurately about 0.35 g, dissolve in 10 ml of
2Mhyc[rochloiIcaCldaiid dillitewfthwatertolOd.llmC1'6
10.0 ml add 5 ml of strong ammonia-ammonium chloride
solution and titrate with 0.05 M disodium edetate using about
50 mg of mordant black II mixture as indicator.

1 ml of0.05 M disodium edetate is equivalent to 0.002015 g of
MgO.

Storage. Store protected from moisture.

Mol. Wt. 40.3

Light Magnesium Oxide
Light Magnesia

MgO

Light Magnesium Oxide contains not less than 98.0 per cent
and not more than 100.5 per cent of MgO, calculated on the
ignited basis.

Category. Antacid; osmotic laxative.

Dose. As antacid, 300 to 600 mg; as laxative, 2 to 4 g.

Description. A very fine, light, white powder. 15 g occupies a
volume of about 150 ml.

Storage. Store protected from moisture.

Soluble substauces. Mix2.0 g with 100 mlofwater, boilfor
5 minutes, filter whilst hot through a sintered-glass filter
(porosity No.3), allow to cool and dilute to 100.0 ml with
water. Evaporate 50.0 ml of the filtrate to dryness and dry the
residue at 105°. The residue weighs not more than 20 mg
(2.0 per cent).

Substances insoluble in acetic acid. Residue R when washed
with water, dried and ignited at 600° , weighs not more ~an
5 mg(O.l percent), 1

Loss on ignition (2.4.20). Not more than 8.0 per cent,
determined on 0.5 g when ignited at 900°.

Assay. Weigh accurately about 0.35 g, dissolve in 10 ml of
2 M hydrochloric acid and dilute with water to 100.0 ml, To
10.0 ml add 5 ml of strong ammonia-ammonium chloride
solution and titrate with 0.05 M disodium edetate using about
50 mg of mordant black II mixture as indicator.

1 ml of0.05 M disodium edetate is equivalent to 0.002015 g of
MgO.
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Magnesium Stearate
Magnesium Stearate consists mainly of magnesium stearate
(C17H3sC02hMg with variable proportions of magnesium
palmitate, (ClsH31C02hMg and magnesium oleate,
(C17H33C02hMg.

Magnesium Stearate contains not less than 3.8 per cent and
not more than 5.0 per cent ofMg, calculate on the dried basis.
The fatty acid fraction contains not less than 40.0 per cent of
stearic acid and the sum of stearic acid and palmitic acid is not
less than 90.0 per cent. .

Category. Pharmaceutical aid (lubricant).

Description. A very fine, light, white powder; odourless or
with a very faint odour ofstearic acid; unctuous and free from
grittiness. .

Identification

To 5.0 g add 50 ml ofperoxide-free ether, 20 ml ofdilute nitric
acid and 20 ml of water and heat under a reflux condenser
until dissolution is complete. Allow to cool. In a separating
funnel, separate the aqueous layer and shake the ether layer
with 2 quantities, each of4 ml, of water. Combine the aqueous
layers, wash with 15 ml ofperoxide-free ether and dilute to 50
ml with water (solution A). Evaporate the organic layer to
dryness and dry the residue at 105°.

A. The residue obtained in the preparation of solution A has a
freezing point (2.4.11) not less than 53°.

B. The acid value of the fatty acids is 195 to 210, determined
on 0.2 g of the residue obtained in the preparation of solution
A, dissolved in 25 ml of the prescribed mixture of solvents
(2.3.23).

C. In the test for fatty acid composition, the principle peaks in
the chromatogram obtained with the test solution corresponds
to the peak in the chromatogram obtained with the reference
solution.

D. 1ml ofsolution A gives the reaction ofmagnesium (2.3.1).

Tests

Appearance of solution. Solution A is not more intensely
coloured than reference solution YS6 (2.4.1).

Appearance ofsolution ofthe fatty acids. Dissolve 0.5 g ofthe
residue obtained in the preparation of solution A in 10 ml of
chloroform. The solution is clear (2.4.1), and not more intensely
coloured than reference solution YS5 (2.4.1).

Acidity or alkalinity. Mix 1.0 g with 20 ml ofcarbon dioxide
free water, boil for 1 minute, shaking continuously, cool and
ftlter. To 10 ml of ftltrate add 0.05 ml of bromothymol blue
solution. Not more than 0.05 ml of0.1 M hydrochloric acid or
0.1 M sodium hydroxide is required to change the colour of
the solution.

MAGNESIUM STEARATE

Acid value of the fatty acids. 195 to 210, determined on 0.2 g of
the residue obtained in the preparation ofsolution A, dissolved
in 25 ml of the prescribed mixture of solvents (2.3.23).

Free stearic acid. Not more than 3 per cent, determined by the
following method. Weigh accurately about 1.0 g into a
stoppered flask, add 50 ml of chloroform, stopper the flask
and shake well. Filter into a beaker through two thicknesses
of ftlter pl;!.per taking care to avoid evaporation of the solvent.
Wash the filter with 10 ml of chloroform and collect the
washings in the beaker. Evaporate the chloroform on a water
bath in.a current of air. Dissolve the residue in about 10 ml of
ethanol (95 per cent) previously neutralised to
phenolphthalein solution and titrate with 0.1 M sodium
hydroxide using phenolphthalein solution as indicator.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.0284 g of
stearic acid.

Zinc stearate. Heat 5.0 g with shaking in a mixture of50 ml of
water and 50 rill of dilute sulphuric acid until the fatty acids
separate as an oily layer. Cool, ftlter the aqueous layer and
wash the residue with two successive quantities, each of5 ml,
of hot water, combine the ftltrate and the washings and dilute
to 100 ml with water. To 5 ml of the resulting solution add
0.5 ml ofammonium mercurithiocyanate solution and 0.05 ml
of copper sulphate solution. Scratch the walls of the container
with a glass rod and allow to stand for 15 minutes; no violet
precipitate is formed.

Heavy metals (2.3.13). Heat 5.0 g with 40 ml of2 M acetic acid
and allow to cool. Filter, wash the residue with two quantities,
each of 5 ml, of warm water and dilute to 100 ml with water.
12 ml of the resulting solution complies with the limit test for
heavy metals, Method D (20 ppm). Use 1.0 ml of lead standard
solution (10 ppm Pb) to prepare the standard.

CWorides (2.3.12). 10.0 ml of solution A diluted to 15 ml
complies with the limit test for chlorides (250 ppm).

Sulphates (2.3.17). Dilute 5.0 ml ofsolution Ato 50.0 ml with
water. 2.5 ml of this solution diluted to 15 ml with water
complies with the limit test for sulphates (0.6 per cent)

Loss on drying (2.4.19). Notmore than 6.0 percent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.75 g, add 50 ml of a mixture
of equal volumes of I-butanol and ethanol, 5 ml of strong
ammonia solution, 3 ml ofammonia bufferpH10.0,30.0 ml of
0.1 M disodium edetate and 15 mg ofmordant black II mixture,
heat to 45° to 50° and titrate with 0.1 M zinc sulphate until the
colour changes from blue to violet. Repeat the operation
without the substance under examination. The difference
between the titrations represents the amount of disodium
edetate required.

1 ml of 0.1 M disodium edetate is equivalent to 0.002431 g of
Mg.
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temperature
(~

70
70-240

240

Magnesium Sulphate

Fatty acid composition. Detennine by gas chromatography
(2.4.13).

Inject 1~ of the test solution and the reference solution.

Calculate the percentage content of stearic acid and palmitic
acid.

Identification

Appearance of solution. Dissolve 5.0 g in sufficient carbon
dioxide-free water to produce 50 rnl (solution A). Solution A
is clear (2.4.1), and colourless (2.4.1).

Acidity or ~kalinity.To 10 rnl of solution A add 0.05 rnl of
phenol red solution. Not more than 0.2 ml of either
0.01 M hydrochloric acid or 0.01 M sodium hydroxide is
required to change the colour of the solution.

Arsenic (2.3.10). Dissolve 5.0 g in 50 rnl ofwater and add 10 rnl
of stannated hydrochloric acid. The resulting solution
complies with the limit test for arsenic (2 ppm).

Heavy metals (2.3.13). Dissolve 2.0 g in 10 rnl ofwater, 2 rnl of
dilute acetic acid aIld suffic;i~JJt watex tQ Pf9c:lllc:e2,sIn1, The
solution complies with the limit test for heavy metals, Method
A (lOppm).

Iron (2.3.14). 2.0 rnl of solution A diluted to 20rnl with water
complies with the limit test for iron (200 ppm).

Chlorides (2.3.12). 8.0 rnl of solution A complies with the limit .
test for chlorides (300 ppm).

Loss on drying (2.4.19). 48.0 to 52.0 per cent, detennined on
0.5 g by drying in an oven at 110° to 120° for 1 hour and then
at 400°.

Assay. Weigh accurately about 0.3 g, dissolve in 50 rnl of
water, add 10 rnl of strong ammonia~ammonium chloride
solution and titrate with 0.05 M disodium edetate, using 0.1 g
ofmordantblack II mixture as indicator, until a blue colour is
obtained.

1 rnl of 0.05 M disodium edetate is equivalent to 0.00602 g of
MgS04•

Storage. Store protected from moisture.

Tests

Dose. 2 to 16 g.

Description. Colourless crystals or a white, crystalline powder.

A. Gives the reactions of sulphates (2.3.1).

B. Gives reaction A ofmagnesium salts (2.3.1).

time
(min)
0-2
2-36
3641

- Inlet port at 220° and detector at 260°,
- flame ionization detector,
- flow rate. 2.4 rnl per minute, nitrogen as the carrier gas.

Inject 1~ of the reference solution. The relative retention with
reference to methyl stearate for methyl palmitate is about 0.8.
The test is not valid unless the resolution between the peaks
due to methyl stearate and methyl palmitate is not less than
5.0.

Test solution. Dissolve 100 mg of the substance under
examination in 5 rnl of boron trifluoride-methanol solution.
Boil under a reflux condenser for 10 minutes, add 4.0 rnl of
heptane through the condenser for 10 minutes, and add
20.0 rnl of a saturated sodium chloride solution. Shake arid
allow the layers to separate. Remove about 2.0 rnl of the
organic layer and dry 20 mg of anhydrous sodium sulphate.
Dilute 1.0 rnl of the solution to 10.0 rnl with heptane.

Reference solution. Dissolve 50 mg each ofpalmitic acid RS
and stearic acid RS in 5.0 rnl of boron trifluoride-methanol
solution. Boil under a reflux condenser for 10 minutes, add
4.0 rnl of heptane through the condenser for 10 minutes, and
add 20.0 rnl of a saturated sodium chloride solution. Shake'
and allow the layers to separate. Remove about 2.0 rnl of the
organic layer and dry 20 mg of anhydrous sodium sulphate.
Dilute 1.0 rnl of this solution to 10.0 rnl with heptane.

Chromatographic system
- a stainless steel column 30 m x 0.32 mm, packed with

fused silica coated with macrogo120000 (film thickness
0.5 fllIl);
temperature:
Column

MgS04,7H20 Mol.Wt. 246.5

Magnesium Sulphate contains not less than 99.0 per cent
and not more than 100.5 per cent of MgS04, calculated on
the dried basis.

Category. Osmotic laxative; used in the treatment ofelectrolyte
deficiency. '

Magnesium Trisilicate
Magnesium Trisilicate is a hydrated magnesium silicate of the
approxinJate composition 2MgO,3Si02,xH20.

Magnesium Trisilicate contains not less than the equivalent
of 29.0 per cent of MgO and not less than the equivalent of
65.0 per cent of Si02, both calculated on the ignited basis.
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Category. Antacid.

Dose. 500 mg to 2 g, repeated in accordance with the needs of.
the patient.

Description. A fine, white or nearly white powder, free from
grittiness; slightly hygroscopic.

Identification

A. To 2.0 g add a mixture of 4 ml of nitric acid and 4 ml of
distilled water and heat to boiling, shaking frequently. Add
12 ml of distilled water, allow to cool, fJ.lter or centrifuge to
obtain a clear solution and dilute the filtrate to 20 ml with
distilled water (solution A). I'ml of soluti'on A, after
neutralisation with 2 M sodium hydroxide, gives reaction A of
magnesium salts (2.3.1).

B. 0.25 g gives the reaction of silicates (2.3.1).

Tests

Alkalinity. In a tared 200-ml conical flask on a water-bath heat
10 g with 100 g of water for 30 minutes, allow to cool and
restore the initial weight with water. Allow to stand ,and filter
or centrifuge until a clear liquid is obtained. To 10 ml of the
clear liquid add 0.1 ml ofphenolphthalein solution. Not more
than 1.0 ml of 0.1 M hydrochloric acid is required to change
the colour of the solution.

Arsenic (2.3.10). Disperse 2.5 gin 50 ml ofwaterand add 10 ml
of stannated hydrochloric acid AsT. The resulting solution
complies with the limit test for arsenic (4 ppm).

Heavy metals (2.3.13). Neutralise 7.5 ml of solution A with
dilute ammonia solution using metanil yellow solution as
external indicator, dilute to 15 ml with water and fJ.lter if
necessary. 12 ml of the resulting solution complies with the
limit test for heavy metals, Method D (40 ppm).

Chlorides (2.3.12). 5.0 ml of solution A diluted to 15 ml with
distilled water complies with the limit test for chlorides
(500 ppm).

Sulphates (2.3.17). 0.3 ml of solution A diluted to 15 ml with
distilled water complies with the limit test for sulphates
(0.5 per cent).

Acid absorption. Not less than 100 ml of0.1 M hydrochloric
acid per g, determined by the following method. Suspend
0.25 gin 100.0 ml of0.1 M hydrochloric acid, allow to stand in
a water-bath at 37° ± OS for 2 hours, shaking frequently and
allow to cool. Add 0.1 ml of bromophenol blue solution to
20.0 ml of the supernatant liquid and titrate with 0.1 M sodium
hydroxide until a blue colour is produced.

Water-soluble salts. In a tared platinum dish evaporate to
dryness on a water-bath 20 ml of the clear liquid obtained in

MALEIC ACID

the test for ALkalinity and ignite the residue to constant weight
at 900°. The residue weighs not more than 30 mg.

Loss on ignition (2.4.20). 17.0 to 34.0 per cent, determined on
0.5 g when ignited in a platinum crucible at 900°.

Assay. For MgO - Weigh accurately about 1.0 g, add 35 ml
of hydrochloric acid and 50 ml of water and allow to stand for
15 minutes on a water-bath. Allow to cool, filter, wash the
residue with water and dilute the combined filtrate and
washings to 250.0 ml with water. Neutralise 50.0 ml with about
8 ml of 10Msodium hydroxide, add 10 ml of ammonia buffer
pH 10.0, 50 mg of mordant black 11 mixture, heat to 40° and
titrate with 0.05 M disodium edetate until the colour changes
to a deep blue.

I ml of0.05 M disodium edetate is equivalent to 0.002015 g of
MgO.

For Si02 - Weigh accurately about 0.7 g, add 10 ml of
1 M sulphuric acid and 10 ml of water and heat on a water
bath for 1.5 hours, shaking frequently and replacing the
evaporated water. Allow to cool, decant onto an ashIess fJ.lter
paper (7 em in diameter), wash the precipitate by decantation
with three quantities, each of 5 ml, of hot water, transfer it to
the filter paper and wash it with hot water until I ml of the

, filtrate remains clear on the addition of 2 ml of barium chloride
solution and 0.05 ml of2 M hydrochloric acid. Ignite the fJ.lter
paper and its contents in a tared platinum crucible at 900° to
constant weight; the residue is Si02•

Storage. Store protected from moisture.

Maleic Acid

C4H40 4

Maleic Acid is (Z)-butenedioic acid.

Maleic Acid contains not less than 99.0 per cent and not more
than 101.0 per cent of C4H40 4, calculated on the anhydrous
basis. .

Category. Pharmaceutical aid.

Description. A white or almost white, crystalline powder.

Identification

A. In the test for fumaric acid, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (a).
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B. Dissolve 0.1 g.of the substanceunder examination in 10 m1
of water. To O.3m1·of this solution add a solution of 10 mg of
resorcinol in 3 m1 of sulphuric acid. Heat on a water-bath for
15 ririnutes~ no colourdevelops. Further to 3 m1 of this solution,
add 1m1 ofbromine water. Heaton awater-bathfor 15 ririnutes
to remove the bromine, heat to boiling and cool. To 0.2 m1 of
this solution add a solution of 10 mg of resorcinol in 3 m1 of
sulphuric acid. Heat on a water-bath for 15 ririnutes. Aviolet
pink colour develops.

Tests

Appearance ofsolution. A0.01 per cent w/v solution is clear
(2.4.1) and not more intensely coloured than reference solution
YS7 (2.4.1).

Fumaric acid. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 12 volumes of anhydrous formic
acid, 16 volumes of chloroform, 32 volumes of butanol and
44 volumes of heptane.

Test solution (a). Dissolve about 0.5 g of the substance under
examination in 5.0 m1 ofacetone.

Test solution (b). Dilute 1.0 m1 of test solution (a) to 50.0 m1
with acetone.

Reference solution (a). A 0.2 per cent w/v solution of maleic
add RS in acetone.

Reference solution (b). A0.15 per cent w/v solution ofjumaric
acid RS in acetone.

Reference solution (c). A mixture of 5 m1 each of reference
solution (a) and (b).

Apply to the plate 5 ,.u of the test solution (a), (b), reference
solution (a) and (b) and 10 f1l of reference solution (c). Allow
the mobile phase to rise 10 cm. Dry the plate at 1000 for
15 minutes and examine in ultraviolet light at 254 nm (2.4.7).
Any secondary spot in the chromatogram obtained with test
solution (a) is not niorehitense than the spot in the
chromatogram obtained with reference solution (b) (1.5 per
cent). The test is not valid unless the chromatogram obtained
with reference solution (c) shows two clearly separated spots.

Iron (2.3.14). To 10 m1 ofa0.01 per cent w/v solution in water,
add 2 m1 of dilute hydrochloric acid and 0.05 m1 of bromine
water. Mter 5 ririnutes, remove the excess of bromine by
passing a ciiri:erifofair arid add 3 m1 ofpotiissiitili thiocyaizate
solution and shake. Prepare reference solution at the same
time and in the samemanI1er, USII1g hllllxtllfeofS firoHrbn
standard solution (1 ppm Fe), Im1 of dilute hydrochloric
acid, 6 m1 of water and 0.05 m1 of bromine water. Allow both
solutions to stand for 5 ririnutes. Any red colour in .the test
solution is not more intense than that in the reference solution
(5 ppm).

IP 2010

Heavy metals (2.3.13). Weigh in asilica crucible 2 g of the
substance under examination, mix \Vith 0.5 g of magnesium
oxide. Ignite to dull redness until ahomogeneous )Vhite or
greyish-white mass is obtained. After 30 minutes ofignition if
mixture remains coloured, allow to cool, mix using a fine glass
rod and repeat the ignition. If necessary repeat the operation.
Heat at 8000 for about 1 hour. Dissolve the residue in 5 m1 of
a mixture of equal volumes of hydrochloric acid and water.
Add 0.1 ml of phenolphthalein solution and then
concentrated ammonia until a pink colour is obtained. Cool,
add glacial acetic acid until the solution is decolourised and
add 0.5 m1 in excess. Filter if necessary and wash the filter.
Dilute to 20 m1 with water, 12 m1 of the resulting solution
complies with the limit test for heavy metals, Method D
(10 ppm). Use lead standard solution (10 ppm pb), diluting
1 m1 standard solution to 10 m1 with a mixture of equal
volumes of hydrochloric acid and water.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 2.0 percent, deterririned on 1.0 g.

Assay. Weigh accurately 0.5 g dissolve in 50 m1 of water.
Titrate with 1 M sodium hydroxide using 0.5 ml of
phenolphthalein solution as indicator.

1 m1 of 1 M sodium hydroxide is equivalent to 0.05804 gof
C4H40 4.

Storage. Store protected from light.

Malic Acid

o
HO~OH

OH 0

Mol. Wt. 134.1

Malic Acid is (RS)-hydroxybutanedioic acid.

Malic Acid contains not less than 99.0 per cent and not more
than 101.0 per cent of C4H60 s, calculated on the anhydrous
basis.

Category. Pharmaceutical aid.

Description. Awhite or almost white, crystalline powder.

Identification

Deterririne by infrared absorption spectrophotometry (2.4.6).
Compare the·spectrum with that obtained with malic acid RS
or with the reference spectrum of malic acid.

Tests
Appearance ofsolution. A0.02 per cent w/v solution is clear
(2.4.1) and colourless (2.4.1).
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Specific optical rotation (2.4.22). -0.10° to +0.10°, detennined
on 0.02 per cent w/v solution in water.

Water insoluble substances. Not more than 0.1 per cent w/w,
determined on 0.025 per cent w/v solution of the substance
under examination in water. Filter the solution through a tared
sintered-glass fIlter, wash the fIlter with hot water and dry to
constant weight at 105°. The residue weighs a maximum of
25 mg.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve about 100 mg of the substance under
examination in 100.0 ml of the mobile phase.

Reference solution (a). Dissolve 10 mg ofjumaric acid and
4 mg of maleic acid in 50.0 ml of the mobile phase.

Reference solution (b). Dilute 2.5 ml ofreference solution (a)
to 100.0 ml with the mobile phase.

Reference solution (c). Dissolve 20 mg of the substance under
examination in the mobile phase, add 1.0 ml of reference
solution (a) and dilute to 20.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 30 cm x 7.8 mm, packed with

ion-exclusion resin (9 f..I1ll),
- column temperature. 37°,
- mobile phase: 0.005 M sulphuric acid,
- flow rate. 0.6 ml per minute,

spectrophotometer set at 210 nm,
- injection volume. 20·1l1.

Inject reference solution (c). The test is not valid unless the
resolution between the peaks due to malic acid and malic acid
impurity B is not less than 2.5. The relative retention time with
reference to malic acid for fumaric acid (malic acid impurityA)
is about 1.5 and for maleic acid (malic acid impurity B) is
about 0.8.

Inject reference solution (b) and the test solution. Run the
chromatogram twice the retention time of the principal peak.
In the chromatogram obtained with the test solution, the area
of the peak due to fumaric acid is not more than twice the area
of the corresponding peak in the chromatogram obtained with
reference solution (b) (1.0 per cent), the area of the peak due
to maleic acid is not more than 0.25 times the area of the
corresponding peak in the chromatogram obtained with
reference solution (b) (0.05 per cent). The area of any other
secondary peak is not more than 0.5 times the area of the peak
due to maleic acid in the chromatogramobtained with reference
solution (b) (0.1 per cent). The sum ofthe areas ofall secondary
peaks is not more than 2.5 times the area of the peak due to
maleic acid in the chromatogram obtained with reference
solution (b) (0.5 per cent). Ignore any peak with an area less
than 0.1 times the area of the peak due to maleic acid in the
chromatogram obtained with reference solution (b) (0.02 per
cent).

MALTITOL

Heavy metals (2.3.13). Not more than 20 ppm, detennined by
the following method .Weigh 1 g of the substance under
examination in a 1OO-mllong necked combinationflask. Clamp
the flask at an angle of45°, add a sufficient volume ofamixture
of 8 ml of sulphuric acid and 10 ml of nitric acid to moisten
the substance, warm gently until the reaction starts, allow the
reaction to subside and add additional portions of the same
acid mixture, heating after each addition. Increase the amount
of heat and boil gently until the solution darkens. Cool, add
2 ml of nitric acid and heat again until the solution darkens.
Continue the heating, followed by the addition of nitric acid
until no further darkening occur, then heat strongly until dense,
white fumes are produced. Cool, add 5 ml ofwater, boil gently
until dense, white fumes are produced and continue heating
to reduce to 2-3 ml. Cool and add 5 ml of water and examine
the colour of the solution. If the colour is yellow, cautiously
add 1 ml of strong hydrogen peroxide solution and again
evaporate until dense, white fumes are produced and reduce
to a volume of 2 to 3 ml. Ifthe solution is still yellow in colour,
repeat the addition of5 ml ofwater and 1ml of strong hydrogen
peroxide solution until the solution is colourless. Cool, and
dilute to 25 ml with water into a 50-ml Nessler cylinder. Adjust
the pH to 3.0 with concentrated ammonia, dilute with water
to 40 ml and mix. Add 2 ml ofbuffer solutionpH3.5, mix and
add 1.2ml ofthioacetamide reagentmix immediately and dilute
to 50 ml with water and. Any colour produced is not more
intense than that produced by treating 2 ml of lead standard
solution (10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Water (2.3.43). Not more than 2.0 per cent, detennined on
1.0g.

Assay. Weigh accurately 0.5 g, dissolved in 50 ml of water.
Titrate with 1 M sodium hydroxide determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 1 M sodium hydroxide is equivalent to 0.06705 g of
CJ160s.

Maltitol

OH .

HO~OH

HO~O~O OH

HO~
OH OH OH

Mol. Wt. 344.3

Maltitol is a-D-glucopyranosyl-l,4-D-glucitol.
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Maltitol contains not less than 98.0 per cent and not more
than 102.0 per cent of C12H24011, calculated on the anhydrous
basis..

Category. Pharmaceutical aid.

Description. A white or almost white crystalline powder.

Identification

Test A may be omitted if tests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with maltitol RS or
with the reference spectrum ofmaltitol.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G

Mobile phase. A mixture of 10 volumes of water, 20 volumes
of ethyl acetate and 70 volumes of propanol.

Test solution. Dissolve 25 mg of the substance under
examination in 10mlofwater.

Reference solution (a). AO.25 per cent w/v solution ofmaltitol
RSinwater.

Reference solution (b). A solution containing 0.25 per cent
w/v each of maltitol RS and sorbitol RS in water.

Apply to the plate 2 ,.n of each solution. Allow the mobile
phase to rise 17 em. Dry the plate in air, spray with 4
aminobenzoic acid solution. Remove the plate and place it in
a current ofcold air until the acetone is removed. Heat at 105°
for 15 minutes and allow t6 cool, spray with a 0.2 per cent w/v
solution ofsodiumperiodate. Dry in a currentofcold air. Heat
at 100° for 15 minutes. The principal spot in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with reference solution (a). The test
is not valid unless the chromatogram obtained with reference
solution (b) shows two clearly separated principal spots.

C.Meltingpoint(2.4.2l).148°to 151°.

Tests

Appearance ofsolution. A 10.0 per cent w/v solution in water
is clear (2.4.1) and colourless (2.4.1).

Specificoptical rotation (2.4.22). +105.5°to 108.so, determined
in a 5 per cent w/v solution in water, cal·culated on the

Reducing sugars. Not more than 0.2 per cent, expressed as
glucose equivalent.

Dissolve 5.0 gin 6ml ofwater with the aid ofgentle heat. Cool
and add 20 ml of cupri-citric solution and a few glass beads,
boil for 10 minutes. Cool rapidly and add 100 ml of a 2.4 per
cent v/v solution of glacial acetic acid and 20.0 ml of
0.025 M iodine. With continuous shaking, add 25 ml of a

IP 2010

mixture of6 volumes ofhydrochloric acid and 94 volumes of
water and, when the precipitate has dissolved, titrate the
excess of iodine with 0:05 M sodium thiosulphate using 1 ml
of starch solution, added towards the end of the titration as
indicator. Not less than 12.8 ml of0.05 M sodium thiosulphate
is required.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 5 g of the substance under examination
in 100.0 ml ofwater.

Reference solution (a). A5.0 per cent w/v solution of maltitol
RSin water.

Reference solution (b). Dilute 1.0 ml of the test solution to
100.0 ml with water.

Reference solution (c). Dilute 10.0 ml ofreference solution (b)
to 100.0 ml with water.

Reference solution (d). A solution containing 5.0 per cent
w/v each of maltitol RS and sorbitol RS in water.

Chromatographic system
- a stainless steel column 30 cm x 7.8 mm, packed with

strong cation exchange resin (calcium form) (9 1Jlll),
- cblllIIlll temperature. 85°,
- mobile phase: water,
- flow rate. 0.5 ml per minute,
- refractive index detector,
- injection volume. 20 ,.n.

Inject reference solution (d). The test is not valid unless the
resolution between the peaks due to maltitol and maltitol
impUiifYAisnotless thlill2:0:-TllerelativeretentioiHiiIiewith······
reference to maltitol for sorbitol (maltitol impurity A) is about
1.8, formaltotriitol (maltitol impurity B) is about 0.8.

Inject reference solution (b), (c) and the test solution. Run the
chromatogram 3 times the retention time of the principal peak.
In the chromatogram obtained with the test solution, the area
of any secondary peak is not more than the area ofthe principal
peak in the chromatogram obtained with reference solution
(b) (1.0 per cent). The sum of the areas of all the secondary
peaks is not more than twice the area of the principal peak in
the chromatogram obtained with reference solution (b)
(2.0 per cent). Ignore any peak with the area less than the area
of the principal peak in the chromatogram obtained with
reference solution (c) (0.1 per cent).

Lead (2.3.15). Not more than 0.5 ppm.

Nickel. Dissolve 10.0 g in sufficient water to produce 20 ml,
add 3 ml of bromine water and 2 ml of a 20 per cent w/v
solution of citric acid, mix and 10 ml of6 M ammonia and 1 ml
of a 1 per cent w/v solution of dimethylglyoxime in ethanol
(95 per cent). Mix, dilute of 50 ml with water and allow to
stand for 5 minutes; any colour produced is not more intense
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than that produced by treating in the same manner and at the
same time 1.0 ml of nickel standard solution (l0 ppm Ni)
diluted to 20 ml witli'water (l ppm).

Water (2.3.43). Not more than 1.0 per cent, determined on 1 g

Microbial contamination (2.2.9). Total microbial count is not
more than 102bacteria and 102fungi per gram, determined by
plate count. It complies with the tests for Escherichia coli
and Salmonella.

Bacterial endotoxins (2.2.3). Not more than 4 Endotoxin Unit
per g for parenteral dosage forms having a concentration of
less than 100 g per litre of maltitol and not more than 2.5
Endotoxin Unit per g for parenteral dosage forms having a
concentration of less than 100 g per litre or more of maltitol.

Assay. Determine by liquid chromatography (2.4.14), as
described under Related substances.

Inject the test solution and reference solution (a).

Calculate the content of C12H24011'

Labelling. The label states (a) where applicable, the maximum
concentration of bacterial endotoxins; (b) where applicable,
that the substance is suitable for use in the manufacture of
parenteral dosage forms.

Liquid Maltitol
Aqueous solution of a hydrogenated, partly hydrolysed
starch, composed of a mixture of mainly 4-0-a-D
glucopyranosyl-D-glucitol (D-maltitol) with D-glucitol
(D- sorbitol) and hydrogenated oligo- and polysaccharides.

Liquid Maltitol conta:iilsnot less than 50.0 per cent of D
maltitol, C12H2401h calculated on the anhydrous basis and
95~ci per cent to 105.0 per cent of the content stated on the
label; not more than 8.0 per cent of D-sorbitol, C6H140 6 ,

calculated on the anhydrous basis; not less than 68.0 per cent
and not more than 85.0 per cent, calculated on the anhydrous
basis.

Category. Pharmaceutical aid.

Description. A clear, colourless and syrupy liquid.

Identification

Test A may be omitted iftests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

A. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresp'Onds to the principal
peak in the chromatogram obtained"With reference solution
(a).

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G

LIQUID MALTITOL

Mobile phase. A mixture of 10 volumes of water, 20 volumes
of ethyl acetate and 70 volumes of propanol.

Test solution. Disperse a volume of solution containing about
0.35 g ofmaltitol to 100.0 ml with water.

Reference solution (a). A 0.2 per cent w/v solution of maltitol
RSin water.

Reference solution (b). A solution containing 0.2 per cent
w/v each of maltitol RS and sorbitol RS in water.

Apply to the plate 2 III of each solution. Allow the mobile
phase to rise 17 cm. Dry the plate in air, spray with 4
aminobenzoic acid solution. Remove the plate and place it in
a current of cold air until the acetone is removed. Heat at 105°
for 15 minutes and allow to cool, spray with a 0.2 per cent w/v
solution of sodium periodate. Dry in a current ofcold air. Heat
at 100° for 15 minutes. The principal spot in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with reference solution (a). The test
is not valid unless the chromatogram obtained with reference
solution (b) shows two clearly separated principal spots.

C. To 3 ml of a freshly prepared 10 per cent w/v solution of
pyrocatechol, add 6 ml of sulphuric acid while cooling in
iced water. To 3 ml ofthe cooled mixture, add 0.3 ml ofsolution
A. Heat gently over a naked-flame for about 30 seconds, a
pink colour is produced.

Tests

Appearance ofsolution. A 14.0 per cent w/v solution in water
is clear (2.4.1) and colourless (2.4.1).

Conductivity (2.4.9). Not more than 10 IJ.S cm-1, measured on
undiluted liquid maltitol while gently stirring with a magnetic
stirrer.

Reducing sugars. Not more than 0.2 per cent, calculated as
glucose equivalent.

To 5.0 g add 6 ml of water, 20 ml of cupri-citric solution and a
few glass beads. Heat so that boiling begins after 4 minutes
and maintain boiling for 3 minutes. Cool rapidly and add 100
ml ofa 2.4 per cent v/v solution ofglacial acetic acid and 20.0
ml of 0.025 M iodine. With continuous shaking, add 25 ml of
a mixture of 6 volumes of hydrochloric acid and 94 volumes
of water and when the precipitate has dissolved, titrate the
exces~ of iodine with 0.05 M sodium thiosulphate using 1 ml
of starch solution, added towards the end of the titration, as
indicator. Not less than 12.8 ml of0.05 M sodium thiosulphate
is required.

Lead (2.3.15). Not more than 0.5 ppm.

Nickel. Dissolve 10.0 g in sufficient water to produce 20 ml,
add 3 ml of bromine water and 2 ml of a 20 per cent w/v
solution of citric acid, mix and 10 ml of6 M ammonia and 1 ml
of a 1 per cent w/v solution of dimethylglyoxime in ethanol
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To the prefJJ.trate add 2 ml of buffer solution pH 3.5 mix and
add 1.2 ml of thioacetamide reagent. Mix immediately and
.allow'to standIor i6 lDIllutesaiidagaiiirtIieras· descnbed
above, but inverting the order of the fJJ.ters, the liquid passing
first through the membrane fJJ.ter before passing through the
preillter. The fJJ.trat:ion must becarried out slowly anduniformlY
by applying moderate and constant pressure to the piston of
the syringe. After complete fJJ.tration, open the support, remove

the J!1~l!!IJ~!l!1~ flJJ~!,.!l!1Q.QIT llsjIIgJI1J~r PllP.e~.

Prepare the standard solution using 10 ml of lead standard
solution (1 ppm Pb), treat the standard solution in the same
manner as the test solution. The colour of the spot obtained
with the test solution is not more intense than that obtained
with the standard solution.

Sulphated ash (2.3.18). Not more than 0:5 per cent.

LossoJit:IrYfiig(1.4.19).Notmoreiliano.Opercent, determmed···
()lll.Og bydrying in an oven at 105°.

Dextrose equivalent (DE). Within 2 DE units of the nominal
value.

Tests

B. Dip for 1 second, a suitable stick with a reactive pad
containing glucose-oxidase, peroxidase and a hydrogen
donating substance, such as tetramethylbenzidine, in a 10 per
cent w/v solution of the substance under examination. Observe
the colour of the reactive pad; within 60 seconds the colour
changes from yellow to green or blue.

Solution A. A 25 per cent w/v solution of the substance under
examination in carbon dioxide-free water.

pH (2.4.24).4.0 to 7.0, determined in mixture of 1 ml ofa 22.36
per cent w/v solution of potassium chloride and 30 ml of
solution A.

Sulphur dioxide (2.3.40). Not more than 20 ppm.

Heavy metals (2.3.13). Dilute 4 ml of solutionA to 30 ml with
water, complies with the limit test for heavy metals, (10 ppm).

Prepare the fJJ.tration apparatus by adapting the barrel of a
50 ml syringe without its piston to a support containing, on
the plate, a membrane fJJ.ter (pore size 3 !J1Il) and above it a
prefJJ.ter. Transfer the test solution into the syringe barrel, put
the piston in place and then apply anevenpressure ()n ituntil

.the whole of the liquid has been filtered. In opening the
support and removing the prefJJ.ter, check that the membrane
fJJ.ter remains uncontaminated with impurities. If this is not the
case replace it with another membrane filter and operation
under the same conditions.

Weigh an amount of the substance under examination
A. Dissolve 0.1 gin 2:5 ml of water and heat with 2.5 ml of equivalent to 2.85 to 3.15 g of reducing carbohydrates,
cupri-tartaric solution; a red precipitate is produced. calculated as dextrose equivalent, into a 500-ml volumetric

Identification

Inject reference solution (c) and the test solution. Run the
chromatograms 3 times the retention time ofmaltitol.

Calculate the content ofD-maltitol, ClzHz4011 and D-sorbitol,
C6H140 6•

Labelling. The label states the content of D-maltitol.

Maltodextrin
Maltodextrin is a mixture of glucose, disaccharides and
polysaccharides, obtained by the partial hydrolysis of starch.

The degree of hydrolysis, expressed as dextrose equivalent
(DE), is not more than 20 (nominal value).

Category. Pharmaceutical aid.

Description. A white or almost white, slightly hygroscopic
powder or granules.

(95 per cent). Mix, dilute of 50 ml with water and allow to
stand for 5 minutes; any colour produced is not more intense
than that produced by treating in the same manner and at the
same time 1.0 ml of nickel standard solution (lO ppm Ni)
diluted to 20 ml with water (1 ppm).

Water (2.3.43). 15.0 per cent to 32.0 per cent, determined on
O.lg.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a volume of solution containing about
1.0 g ofMaltito1 in 50 ml of water.

Reference solution (a). A 1.0 per cent w/v solution of maltitol
RSinwater.

Reference solution (b). A 0.16 per cent w/v solution of sorbitol
RSin water.

Reference solution (c). A solution containing 1.0 per cent
w/v each of maltitol RS and sorbitol RS in water.

Chromatographic system
- a stainless steel column 30 cm x 7.8 rom, packed with

strong cation exchange resin (calcium form) (9 !J1Il),
- column temperature. 85°,
- mobile phase: water,
-flow rate. 0:5 iiJl per iiiiniite;
- refractive index detector,
- injection volume. 20 Ill.

Inject reference solution (c). The test is not valid unless the
resolution between the peaks due to sorbitol and maltitol is
not less than 2.0. The relative retention time with reference to
maltitol for sorbitol is about 1.8.
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flask. Dissolve in water and dilute t0500.0 ml with the same
solvent. Transfer the solution to a 50 ml burette. Pipette
25.0 ml of cupri-tartaric solution into a 250 ml flask and add
18.5 ml ofthe test solution from the burette, mix and add afew
glass beads. Place the flask on a hot plate, previously adjusted
so that the solution begins to boil within 2 minutes ± 15
seconds. Allow to boil for exactly 120 seconds, add 1ml of a
0.1 per cent w/v solution of methylene blue and titrate with
the test solution (VI), until the blue colour disappears.
Maintain the solution at boiling throughout the titration.
Standardize the cupri-tartaric solution using a 0.6 per cent
w/v solution of glucose (VO).

300x x 100

V;xMxD

Where, Vo = total volume of glucose standard solution, in
millilitres,

VI = total volume of test solution, in millilitres,
M = sample mass, in grams,
D = percentage content of dry matter in the

substance.

Microbial contamination (2.2.9). Total microbial count is not
more than 103 bacteria and 102 fungi per gram, determined by
plate count. It complies with the tests for Escherichia coli
and Salmonella.

Labelling. The label states the dextrose equivalent (DE)
(nominal value).

Mannitol
D-Mannitol

CH20H
HO H
HO H

H OH
H OH

CH20H

CJII406 Mol. Wt. 182.2

Mannitol is D-mannitol, a hexahydric alcohol related to
mannose.

Mannitol contains not less than 98.0 per cent and not more
than 102.0 per cent of C6H140 6, calculated on the dried basis.

Category. Osmotic diuretic; diagnostic aid (forrenal function).

MANNITOL

Dose. As diuretic, by intravenous infusion, 50 to 200 g over
24 hours but not more than 50 g on one occasion preceded by
a test dose of200 mg perkg ofbody weightby slow intravenous
injection; as diagnostic aid, by intravenous injection, 200 mg
perkg of body weight in a 15 to 25 per cent w/v solution.

Description. A white, crystalline powder or free-flowing
granules.

Identification

A. Determine by infrared absorption spectrophotometery
(2.4.6). Compare the spectrum with that obtained with mannitol
RS or with the reference spectrum of mannitol.

B. To 1ml of a saturated solution add 0.5 ml offerric chloride
test solution followed by 0.25 ml of sodium hydroxide solution
and shake well; a clear solution is obtained which remains
clear on the further addition of sodium hydroxide solution.

C. Dissolve 5 g in sufficient carbon dioxide-free water
prepared from distilled water to produce 50 ml (solution A).
Add 0.3 ml ofsolution Ato 3 ml ofa cooled mixture prepared
by adding 6 ml of sulphuric acid to 3 ml of a freshly prepared .
10 per cent w/v solution of catechol while cooling in ice. Heat
gently over a naked flame for about 30 seconds; a pink colour
is produced.

D. Melting range 165° to 170° (2.4.21).

Tests

Appearance of solntion. Solution A is clear (2.4.1), and
colourless (2.4.1).

Acidity or alkalinity. To 5ml ofsolutionAadd 5ml ofcarbon
dioxide-free water and 0.05 ml of dilute phenolphthalein
solution; not more than 0.2 ml of 0.01 M sodium hydroxide is
required to change the colour of the solution to pink. To a
further 5 ml of solution A add 5 ml of carbon dioxide-free
water and 0.05 ml ofmethyl red solution. Not more than 0.3 ml
of 0.01 M hydrochloric acid is required to change the colour
of the solution to red.

Specific optical rotation (2.4.22). +23.0° to +25.0°, determined
in a solution prepared by dissolving 2.0 gof the substance
under examination and 2.6 g of sodium tetraborate in 20 ml of
water previously heated at 30° and shaking continuously for
15 to 30 minutes without further heating. Dilute the resulting
clear solution to 25.0 ml with water.

Arsenic (2.3.10). Dissolve 5.0 gin 50ml ofwater and add 10ml
of stannated hydrochloric acid. The resulting solution
complies with the limit test for arsenic (2 ppm).

Chlorides (2.3.12). A solution of 5.0 g in 10 ml of water
complies with the limit test for chlorides (50 ppm).

Snlphates (2.3.17). Asolutionof 1.5 gin 10ml ofwatercomplies
with the limit test for sulphates (100 ppm).
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Reducing sugars. Dissolve 5.0 g in 25 mI. ofwater with theaid
of gentle heat. Cool and add 20 ml of cupri-citric solution and
a few glass beads. Heat so that boiling oegins 4 minutes later
and continue to boil for 3 minutes. Cool rapidly and add 100 ml
of a 2.4 per cent v/v solution ofglacial acetic acid and 20.0 ml
of 0.025 M iodine. With continuous shaking add 25 ml of a
mixture of 6 volumes of hydrochloric acid and 94 volumes of
water and, when the precipitate has dissolved, titrate the
excess of iodine with 0.05 M sodium thiosulphate using I ml
of starch solution, added towards the end of titration, as
indicator. Not less than 12.8 ml of0.05 M sodium thiosulphate
is required.

Sorbitol. Determine by thin-layer chromatography (2.4.17),
coating the plate with a uniform 0.75-mm layer ofthe following
mixture. Mix 0.1 g ofcarbomerwith 110 ml ofwater and allow
to stand, with gentle stirring, for 1 hour. Adjust to pH 7 by the
gradual addition, with continuous shaking, of 2 M sodium
hydroxide and add 30 g of silica gel H. Heat the plate at 110°
for 1 hour, allow to cool and use immediately.

Mobile phase. A nrlxture of 85 volumes of2-propanoland
15 volumes of a 0.2 per cent w/v solution ofboric acid.

Test solution. Shake 0.5 g of the substance under examination,
in finep()wdef, with 10 ml of ethanol (95 [Jer cent) fof
30 minutes and fIlter.

Reference solution. A 0.1 per cent w/v solution of sorbitol RS
in ethanol (95 per cent).

Apply to the plate 2 f.!l of each solution. After development,
dry the plate at 100° to 105° for 15 minutes, allow to cool,
spray_with. a.O.5-per-cenLwLv-solution..oLpotassium.
permanganate in 1 M sodium hydroxide and heat at 100° for
2 minutes. Any spot corresponding to sorbitol in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with the
reference solution.

Sulphated ash (2.3.18). Not more than 0.1 per cent, determined
on2.0g.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 5.0 g .of the substance under
examination in 25 ml ofwater and dilute to 100.0 ml with water.

Reference solution. Dissolve 0.5 gofmannitol RS in 2.5 mlof
water and dilute to 10.0 ml with water.

Chromatographic system
- a stainless steel column 30 cm x 7.8 mm packed with

strong cation-exchange resin (calcium form) (91J1Il),
column temperature. 85 ± 1°.
mobile phase: degassed water,

IP 2010

- flow rate. 0.5 mlperminute,
- refractometer at constant temperature,
- injection volume. 20 IJI.

Inject the test solution and the reference solution. Continue
the chromatography for twice the retention time of mannitol.

Calculate the content of C6H140 6.

Mannitol intended for use in the manufacture ofparenteral
preparations without a further appropriate procedure for
removal ofbacterial endotoxins complies with the following
additional requirement.

Bacterial endotoxins (2.2.3). Not more than 4 Endotoxin Unit
per g for parenteral preparation having a concentration of
100 g per litre or less ofmannitol, and less than 2.5 Endotoxin
per g for parenteral preparations having a concentration of
more than 100 g per litre of mannitol.

Labelling. The label states where applicable, the maximum
concentration of bacterial endotoxins; whether or not the
substance is suitable for usein the manufacture of parenteral
preparations.

Storage. Store protected from moisture.

Mannitol Injection
Mannitol Intravenous Infusion

Mannitol Injection is a sterile solution of Mannitol in Water
for Injections.

Mannitol Injection coiitains not less lliaIi 95:U'perceiifaIid
not more than 105.0 per cent of the stated amount of mannitol,
C~1406'

Usual strengths. 10, 15,20 and 25 per cent w/v.

Description. A colourless or almost colourless clear solution.

Identification

A. Evaporate to dryness on a water-bath a volume containing
0.2 g ofMannitol. The residue melts at 165° to 170° (2.4.21).

B. Determine by thin layer chromatography (2.4.17), coating
the plate with the silica gel G

Mobile phase. A mixture of 10 volumes of water, 70 volumes
of propan-l-ol and 20 volumes of ethyl acetate;

Testsolution. Dilute a volume ofinjection containing 0.25 g of
Mannitol to 10 ml with water.

Reference solution. A 0.25 per cent w/v solution of mannitol
RS in water.

Apply to the plate 2 IJI of each solution. After development,
dry the plate in air and spray with the 0.2 per cent w/v solution
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of sodium periodate. Dry the plate in air for 15 minutes and
spray with a 2.0 per cent w/v solution of 4,4'-methylenebis
N,N-dimethylanaline in a mixture of 1 volume ofglacial acetic
acid and 4 volumes ofacetone, heat at 1050 for 30 minutes and
examine in ultraviolet light at 365 nm. The principal spot in
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference solution.

C. Dissolve 0.5 g of the residue obtained in testAin sufficient
carbon dioxide-free water prepared from distilled water to
produce 5 ml (solution A). Add 0.3 ml of solution A to 3 ml of
a cooled mixture prepared by adding 6 ml of sulphuric acid to
3 ml of a freshly prepared 10 per cent w/v solution of catechol
while cooling in ice. Heat gently over a naked flame for about
30 seconds; a pink colour is produced.

Tests

pH (2.4.24). 4.5 to 7.0, determined in a solution containing not
more than 10.0 per cent w/v solution of Mannitol, diluted if
necessary with water and to which 0.3 ml of a saturated
solution of potassium chloride has been added for each
100 rnl of solution.

Particulate contamination (2.5.9). When supplied in a
container with a nominal content of 100 rnl or more, complies
with the limit test for particulate contamination.

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit
per rnl of a solution containing not more than 10 per cent w/v .
of Mannitol. For solutions of higher strength, dilute the
injection under examination with water BET so that the [mal
solution contains 10 per cent w/v of Mannitol.

Other tests. Complies with the tests stated under Parenteral
Preparations (Intravenous Infusions).

Assay. Dilute an accurately measured volume containing about
0.4 g ofMannitol to 100.0 rnl with water, transfer 10.0 rnl to a
stoppered flask, add 20.0 rnl of 0.1 M sodium periodate and
2 rnl of 1 M sulphuric acid and heat on a water-bath for
15 minutes. Cool, add 3 g of sodium bicarbonate, in small
quantities, and 25.0 ml of0.1 M sodium arsenite, mix, add 5 rnl
of a 20 per cent wIv solution ofpotassium iodide and allow to
stand for 15 minutes. Titrate with 0.05 M iodine until the fIrst
trace of yellow colour appears. Repeat the operation without
the substance under examination. The difference between the
titrations represents the amount of iodine required.

I rnl of 0.05 M iodine is equivalent to 0.001822 g ofC6H 140 6.

Storage. Store at temperatures between 200 and 300
• Exposure

to lower temperatures may cause the deposition of crystals,
which should be dissolved by warming before use.

Labelliug. The label states (1) the strength as a percentage
w/v of Mannitol; (2) that the injection should not be used if

MEBENDAZOLE

it contains visible solid particles that do not dissolve
on warming.

Mebendazole

H °
0yeX-;/ N }-OCHs
I I I)-NH
~ ~ N

o
Cl~13N303 Mol. Wt. 295.3

Mebendazole is methyl N-(5-benzoyl-lH-benzimidazol
2-yl)carbamate.

Mebendazole contains not less than 98.0 per cent and not
more than 102.0 per cent of C16H13N303, calculated on the
dried basis. .

Category. Anthelmintic.

Dose. For threadworm infestation, 100 mg as a single dose;for
other infestations, 100 mg twice daily, for three days.

Description. A white to slightly yellow, amorphous powder;
almost odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with mebendazole
RS or with the reference spectrum of mebendazole.

B. In the test for Related substances, the principal peak in the
chromatogram obtained with the test solution corresponds to
the principal peak in the chromatogram obtained with the
reference solution.

C. To about 10 mg add 5 ml of ethanol (95 per cent), 1 rnl of
dinitrobenzene solution and 1 ml of sodium hydroxide
solution; an intense yellow colour is produced.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test soiutton. Dissolve 25 mg of the substance under
examination in 25 rnl ofdimethylformamide.

Reference solution. Dilute 1.0 rnl of the test solution to
100.0 ml with dimethylformamide. Dilute 5.0 rnl ofthis solution
to 20.0 ml with dimethylformamide.

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica1(3 flIU),
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Tests

A. Shake a quantity of the powdered tablets containing 50 mg
of Mebendazole with 10 mI of a mixture of 10 volumes of
anhydrous formic aCid and 90 volumes of chlorofonn for
30 minutes, fIlter, evaporate the fIltrate to dryness and dry the
residue at a pressure not exceeding 0.7 kPa.

On the residue, determine by infrared absorption spectro
photometry (2.4.6). Compare the spectrum with that obtained
with mebendazole RS or with the reference spectrum of
mebendazole.

B. In the test for Related substances, the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Identification

Mobile phase B
(per cent v/v)

20-30

30-90

~

90-20

20

- column temperature. 40°, .
- mobile phase: A. a mixture of0.75 percentw/v solution

of ammonium acetate,
B. acetonitrile,

- a linear gradient programme using the conditions given
below,

- flow rate. 1.2 rnl per minute,
- spectrophotometer set at 250 urn,
- injection volume. 1O,.u.

Time Mobile phase A
(in min.) (per cent v/v)

0-15 80-70

15-20 70-10

20-25 10

25-26 10-80

26-30 80

Mebendazole Tablets
Mebendazole Tablets contain not less than 92.5 per cent and
not more than 107.5 per cent of the stated amount of
mebendazole, Ci6H13N303'

Usualstrength.100mg.

Related substances. Determine by liquid chromatography
(2.4.14).

Inject the-test solution and the reference solution. In the
chromatogram obtained with the test solution the area of any Test solution. Disperse a quantity of powdered tablets
secondary peak is not more than twice the area of the principal containing about 25 mg of Mebendazole in 25 ml of
peak in the chromatogram obtained with the reference solution dimethylfonnamide.

(0.5 percent), the sum ofall the secondary peaksis not more Reference solution. Dilute 1.0 mI. of the test solution to
than 4 times the area of the principal peak in the chromatogram 100.0rnl with dimethylformamide. Dilute 5.0 rnl ofthis solution
obtained with the reference solution (1.0 per cent) Ignore any to 20.0 rnl with dimethylfonnamide.

peak with an area less than 0.2 times the area of the principal Chromatographic system
peak in the chromatogram obtained with the reference solution _ a stainless steel column 10 cm x 4.6 mm, packed with
(0.05 percent). octadecylsilane bonded to porous silica (3/ll1l),

Heavy metals (2.3.13). 1.0 g complies with the limit test for - column temperature 40°,
heavy-metals,Method-B-(20-ppm).~- -..-------- -- -- - mobilephase~-A-a-mixture·ofO;-7-5-per-Gent-w!Ysolution-· .~

Sulphated ash (2.3.18). Not more than 0.1 percent. of ammonium acetate,
B. acetonitrile,

Loss on drying (2.4.19). Not more than 0.5 per cent, determined a linear gradient programme using the conditions given
on 1.0 g by drying in an oven at 105° for 4 hours. below,

Assay. Weigh accurately about 0.25 g, dissolve in 3 rnl of - flow rate. 1.2 rnl per minute,
anhydrousfonnic acid and 30 rnl of anhydrous glacial acetic - spectrophotometer set at 250 urn,
aCid. Titratewith0.1 M pefi:hl6i'ii: aCid, determiningtheerid" --~c=-injectionvolume;10 ,.u; ··7.· -..... -. ··c.

point potentiometrically (2.4.25). Carry out a blank titration. Time Mobile phase A Mobile phase B

1 rnl of 0.1 M perchloric aCid is equivalent to 0.02953 g of (in min.) (per cent v/v) (per cent v/v)
C1Jf13N30 3. 0-15 80-70 20-30

Storage. Store protected from light and moisture. 15-20 70-10 30-90
20-25 10 ~

25~26---.--1()"80--- ----9().,20----

26-30 80 20

Inject the test solution and the reference solution. In the
chromatogram obtained with the test solution the area of any
secondary peak is not more than twicethe area of the principal
peak in the chromatogram obtained with the reference solution
(0.5 per cent), the sum of all the secondary peaks is not more
than 4 times the area ofthe principal peak in the chromatogram

1636



IP 2010

obtained with the reference solution (1.0 per cent) Ignore any
peak with an area less than 0.2 times the area of the principal
peak in the chromatogram obtained with the reference solution
(0.05 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powdercontaining about 50 mg ofMebendazole,
add 50 ml of 0.5 M methanolic hydrochloric acid shake for
30 minutes and dilute to 100.0 ml with 0.5 M methanolic hydro
chloric acid. Filter and discard the fIrst 10 ml of the fIltrate.
Dilute 10.0 ml of the fIltrate to 100.0 ml with 0.5 M methanolic
hydrochloric acid and mix. Further dilute 5.0 ml to 50.0 ml with
the same solvent and mix. Measure the absorbance of the
resulting solution at the maximum at about 234 nm (2.4.7).
Calculate the content of C16H13N303 from the absorbance
obtained by repeating the operation using mebendazole RS
in place of the substance under examination.

Storage. Store protected from light and moisture.

Mebeverine Hydrochloride

, Hel

C25H3sNOs,HCI Mol. Wt. 466.0

Mebeverine Hydrochloride is (RS)-4-[ethyl(4-methoxy
ex-methylphenethyl)amino]butyl veratrate hydrochloride.

Mebeverine Hydrochloride contains not less than 99.0 per
cent and not more than 101.0 per cent of C2sH3sNOs,HCI,
calculated on the dried basis.

Category. Antispasmodic.

Dose. 135 mg thrice daily, preferably 20 minutes before meals.

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with mebeverine
hydrochloride RS or with the reference spectrum of
mebeverine hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.003 per cent w/v solution in 0.1 M hydrochloric acid shows

MEBEVERINE HYDROCHLORIDE

an absorption maximum at about 263 nm and a less well-defIned
maximum at about 292 nm; absorbance at about 263 nm, about
0.79 and at about 292 nm, about 0.41.

C. Dissolve 25 mg in 2 ml ofwater, acidify with 2 M nitric acid
and centrifuge. The supernatant liquid gives the reactions of
chlorides (2.3.1).

Tests

pH (2.4.24).4.5 to 6.5, determined in a 2.0 per cent w/v solution.

Ether-soluble extractive. Dissolve40 mg in 25 ml of2 M hydro
chloric acid and shake with 50 ml of ether for 1 minute. Wash
the ether layer with three quantities, each of 25 ml, of water,
evaporate the ether to dryness using a rotary evaporator and
dissolve the residue in sufficient methanol to produce
20 ml; absorbance of the resulting solution at about 260 nm;
not more than 0.23 (2.4.7).

Non-tertiary amine. Dissolve 0.5 gin 5 ml ofpyridine, add
5 ml of copper chloride-pyridine reagent and heat at 50~ for
30 minutes. Cool, add suffIcient acetone to produce 50 ml and
measure the absorbance of the resulting solution at about
405 nm (2.4.7), using as the blank a solution obtained by
treating 5 ml ofpyridine in the same manner. The absorbance
is not more than that obtained by repeating the test using 5 ml
ofa 0.006 per cent w/v solution ofdi-n-butylamine in pyridine
and beginning at the words "add 5 ml of copper chloride
pyridine reagent.. .. ".

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel F254.

Mobile phase. Amixture of50 volumes ofethanol, 50 volumes
of chlorofonn and 1 volume of 18 M ammonia.

Test solution. Dissolve 0.2 g of the substance under exami
nation in 10 ml of acetone.

Reference solution (a). Dissolve 10 mg of the substance under
examination in 100 ml ofacetone.

Reference solution (b). A 0.002 per cent w/v solution of
veratric acid in acetone.

Apply to the plate 10 III of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
Expose the plate to iodine vapour for 1 hour. When viewed in
ultraviolet light, any spot corresponding to veratric acid in
the chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with
reference solution (b).Using both methods of visualisation
any other secondary spot in the chromatogram obtained with
the test solution is not more intense than the spot in the
chromatogram obtained with reference solution (a).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105° for 1 hour.
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Meclizine Hydrochloride
Meclozine Hydrochloride

Applyto the plateJO!!lof each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 urn.
Expose the plate to iodine vapour for 1 hour. When viewed in
ultraviolet light, any spot corresponding to veratric acid in
the chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with
reference solution (b). Using both methods of visualisation
any other secondary spot in the chromatogram obtained with
the test solution is not more intense than the spot in the
chromatogram obtained with reference solution (a).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.5 g of Mebeverine
Hydrochloride, dissolve in 100 ml of0.1 M hydrochloric acid
and heat for 10 minutes on a water-bath, shaking occasionally.
Cool, add sufficient 0.1 M hydrochloric acid to produce
250.0 ml and filter. To 10.0 ml of fJJ.trate add sufficient
0.1 M hydrochloric acid to produce 100.0 ml and dilute
10.0mlofthis solution to 100.0mlwith the same solvent. Measure
the absorbance of the resulting solution at the maximum at
about 263 run (2.4.7). Calculate the content ofC2SH3sNOs,HCl.
taking 263 as the specific absorbance at 263 urn.

Storage. Store protected from light and moisture.

Assay,. Weigh accurately aboutOAg, dissolve in75ml of
anhydrous glacial acetic acid and add 7 ml of mercuric
acetate solution. Titrate with 0.1 M perchloric acid,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.04660 g of
CzsH3SNOs,HCl.

Storage. Store protected from light and moisture at a
temperature not exceeding 30°.

Mebeverine Tablets
Mebeverine Hydrochloride Tablets

Mebeverine Tablets contain not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
mebeverine hydrochloride, CzsH3sNOs,HCl. The tablets are
coated.

Usual strength. 135 mg.

Identification

A. Suspend a quantity of the powdered tablets containing
0.2 g ofMebeverine Hydrochloride in 20 ml ofwater, add 5 ml
of 5 M sodium hydroxide and extract with two quantities,
each of 25 ml, of chloroform. Dry the combined extracts over
anhydrous sodium sulphate and evaporate to dryness using
a rotary evaporator.

On the residue, determine by infrared absorption spectro
photometry (2.4.6). Compare the spectrum with that obtained
with mebeverine hydrochloride RS or with the reference
spectrum of mebeverine hydrochloride.

B. When examined in the range 230 urn to 360 urn (2.4.7), the
solution obtained in the Assay shows an absorption maximum
at about 263 urn and a less well-defined maximum at about
292run.

Tests CI

~ CHs

"t~ ~. ,2HCI

~N~

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel F254.

Mobile phase. A mixture of50 volumes ofethanol, 50 volumes
of chloroform and 1 volume of 18 M ammonia.

Test solution. Shake a quantity of the powdered tablets
containingQ.2.gof MebeverineHydrochloride withlOml of
acetone and fJJ.ter.

Reference solution (a). Dilute 1 volume of the test solution to
200 volumes with acetone.

Reference solution (b). A 0.01 per cent w/v solution ofveratric
acid in acetone.

C2SHz7CINz,2HCl Mol. Wt. 463.9

Meclizine Hydrochloride is (RS)-l-(4-chlorobenzhydryl)
4-(3-methylbenzyl)piperazine dihydrochloride.

MeclizmeHyarochlonde cohtainsnot less than 98:0perc~nt

and not more than 102.0 per cent of CzsHz7ClNz, 2HCl,
calcuhl.ted()n the anhydrous basis.

Category. Antiemetic.

Dose. 25 to 50 mg daily.

Description. A white or yellowish white, crystalline powder;
odour, slight.
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Identification

TestA may be omitted iftests B, C andD are carried out. Tests
Band C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with meclizine
hydrochloride RS or with the reference spectrum ofmeclizine
hydrochloride.

B. When examined in the range 220 nm to 360 nm (2.4.7), a
0.0015 per cent w/v solution in 0.1 M hydrochloric acid shows
an absorption maximum at about 232 nm and weak absorption
without a defmed maximum in the range 260 nm to 300 nm;
absorbance at the maximum at about 232 nm, 0.51 to 0.57.

C. In the test for Related substances, the principal spot in the
chromatogram obtained with the test solution (b) corresponds
to that in the chromatogram obtained with reference solution
(b).

D. Dissolve about 15 mg in 2 mI of ethanol (95 per cent); the
solution gives reaction A of chlorides (2.3.1).

Tests

Appearance ofsolution. A 2.0 per centwIv solution in ethanol
(95 percent) is clear (2.4.1), and not more intensely coloured
than reference solution YS6 (2.4.1).

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Solvent mixture. Equal volumes of dichloromethane and
methanol.

Mobile phase. A mixture of 60 volumes of dichloromethane,
30 volumes of toluene,S volumes ofmethanol and 0.5 volume
of strong ammonia solution.

Test solution (a). Dissolve 0.5 g of the substance under exami
nation in 10 mI of the solvent mixture.

Test solution (b). Dissolve 0.5 g of the substance under
examination in 100 mI ofthe solvent mixture.

Reference solution (a). Dissolve 25.0 mg of the substance
under examination in 100 mI of the solvent mixture.

Reference solution (b). A 0.5 per cent w/v solution of
meclizine hydrochloride RS in the solvent mixture.

Apply to the plate 10 III of each solution. Mter development,
dry the plate in air and spray with dilute potassium
iodobismuthate solution. Any secondary spot in the
chromatogram obtained with test solution (a) is not more
intense than the spot in the chromatogram obtained with
reference solution (a). Ignore any yellowish white spot on the
line of application.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

MECLIZINE TABLETS

Water (2.3.43). Not more than 5.0 per cent, determined on 0.2 g.

Assay. Weigh accurately about 0.35 g, dissolve in 50 mI of
chloroform, add 50 mI of anhydrous glacial acetic acid,S mI
of acetic anhydride and 12 mI of mercuric acetate solution.
Titrate with 0.1 M perchloric acid, using a 0.1 per cent w/v
solution of quinaldine red in anhydrous glacial acetic acid
as indicator. Carry out a blank titration.

1 mI of 0.1 M perchloric acid is equivalent to 0.02319 g of
C25H27ClN2,2HCl.

Storage. Store protected from light and moisture.

Meclizine Tablets
Meclizine HydrocWorideTablets; Meclozine
HydrocWoride Tablets; Meclozine Tablets

Meclizine Tablets contain not less than 95.0 per cent and not
more than 105.0 per cent of the stated amount of meclizine
hydrochloride, C25H27ClN2, 2HCl.

Usual strength. 25 mg.

Identification

Triturate a quantity of the powdered tablets containing 0.5 g
of Meclizine Hydrochloride with three quantities, each of
15 mI, of chloroform. Filter the extracts and evaporate the
clearfIltrate to dryness on a water-bath.The residue complies
with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with meclizine
hydrochloride RS or with the reference spectrum ofmeclizine
hydrochloride.

B. When examined in the range 220 nm to 360 nm (2.4.7), a
0.0015 per cent w/v solution in 0.1 M hydrochloric acid shows
an absorption maximum at about 232 nm and weak absorption
without a defmed maximum in the range 260 nm to 300 nm;
absorbance at the maximum at about 232 nm, 0.51 to 0.57.

C. Dissolve about 15 mg in 2 mI of ethanol (95 per cent); the
solution gives reaction A of chlorides (2.3.1).

Tests

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and reduce to a fine powder 20 tablets. Weigh
accurately a quantity·of the powder containing about 0.35 g
of Meclizine Hydrochloride and extract with three quantities,
each of50 mI, of chloroform, stirring the mixture each time for
30 minutes, then allowing the undissolved matter to settle and
decanting the supernatant liquid on to a sintered-glass filter
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MEDROXYPROGESTERONE ACETATE

(porosity NoA). Transfer the residue to the fIlter with the aid
of chloroform and wash the vessel and fIlter with 20 ml of
chloroform. Combine the extracts and washing and evaporate
on a water-bath to 50 ml. Cool and add 50 ml of anhydrous
glacial acetic acid, 5 ml of acetic anhydride and 12 ml of
mercuric acetate solution. Titrate with 0.1 M perchloric acid,
using a 0.1 per cent w/v solution of quinaldine red in
anhydrous glacial acetic acid as indicator. Carry out a blank
titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02319 g of
~H27ClN2'2HCl.

Storage. Store protected from light and moisture.

Medroxyprogesterone Acetate

o
I

CHs

C2Jf3404 Mol. wt. 386.5

Medroxyprogesterone Acetate is 6a.-methyl-3,20-dioxo-
... ·pregn-4-en-17a.-ylacetate•.

Medroxyprogesterone Acetate contains not less than
97.0 per cent and not more than 103.0 per cent of C24H3404,
calculated on the dried basis.

Category. Progestogen.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted iftests Band C are carried. Test B may
be omitted if tests A and C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with medroxypro
gesterone acetate RS.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Solvent mixture. 90 volumes ofchloroform and 10 volumes of .
methanol

Mobile phase. Amixture of70 volumes of toluene, 40 volumes
of ethyl acetate and 10 volumes of light petroleum (50° to
70°).

IP 2010

Test solution. Dissolve 0.1 g of the substance under
examination in 100 ml of the solvent mixture.

Reference solution (a). A 0.1 per cent w/v solution of
medroxyprogesterone acetate RS in the solvent mixture.

Reference solution (b). A solution containing 0.05 per cent
w/v each of progesterone RS and medroxyprogesterone
acetate RS in the solvent mixture.

Apply to the plate 5 III of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
The principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with reference solution (a). The test is not valid unless the
chromatogram obtained with reference solution (b) shows two
clearly· separated spots.

Spray with ethanolic sulphuric acid (20 per cent), heat at
120° for 10 minutes or until spots appear and allow to cool.
Examine the plate in ultraviolet light at 365 nm. The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the ·chromatogram· obtained with
reference solution (a). The test is not valid unless the
chromatogram obtained with reference solution (b) shows two
qlea,rly ~~Pllfllt~(:l sp()ts.

C. Melting range 205° to 209° (2.4.21).

Tests

Specific optical rotation (2.4.22). +45.0° to +51.0°, determined
in a 1.0 per cent w/v solution in dioxan.

Related substances. Determine by liquid chromatography
(2.4.17)~---------' - -- - --~~_----""---_ _-_ _.._--~_-,-

Test solution (a). Dissolve 5 mg of the substance under
examination in 100 ml of the mobile phase.

Test solution (b). Dissolve 0.25 g of the substance under
examination in 100 ml of the mobile phase.

Reference solution. Evaporate 1 ml of a solution containing
O:rper~CentwFi each Ofirzedroxyprogestero.ng7P(icet(ite RS
and megestrol acetate RS in ethanol, to dryness in a water
bath at 45° and dissolve the residue in sufficient mobile phase
to produce 25 ml.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 mm),
---=-mobHe·phase:Tmixture·of-60volumes·oracetoriitrile"

and 40 volumes of water,
.flow rate. Tml perminute,

- spectrophotometer set at 254 nm,
- injection volume. 20 !Jl.

Adjust the sensitivity so that the height of the principal peak
in the chromatogram obtained with test solution (a) is 70 to 90
per cent of the full-scale deflection.
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Equilibrate the column with the mobile phase at a flow rate of
1mlper minute for about 45 minutes. When the chromatograms
are recorded under the conditions described above, the
retention times are 12.5 minutes for megestrol acetate and
13.5 minutes for medroxyprogesterone acetate.

Inject the reference solution. The test is not valid unless the
resolution between the peaks due to megestrol acetate and
medroxyprogesterone acetate is at least 2.0. If this resolution
is not achieved, adjust the concentration of acetonitrile in
the mobile phase. Verify the repeatability by making five
separate injections of test solution (a). The system is not
suitable unless the relative standard deviation for the area of
the principal peak in the chromatogram obtained with test
solution (a). The system is not suitable unless the relative
standard deviation for the ar~a of the principal peak in the
chromatogram obtained with test solution (a) is less than
2.0 per cent.

Inject separately test solutions (a) and(b) and record the
chromatograms for 1.5 times the retention time ofthe principal
peak. In the chromatogram obtained with test solution (b) the
,area of any secondary peak is not greater than half-the area of
the principal peak in the chromatogram obtained with test
solution (a) and the sum of the areas of the secondary peaks
is not greater than the area of the principal peak in the
chromatogram obtained with test solution (a). Ignore any peak
with an.area less than 0.025 times the area of the principal peak
in the chromatogram obtained with test solution (a).

Loss on drying (2.4.19). Notmore than 1.0per cent, determined
on 0.5 g by drying in an oven at 105° for 3 hours.

Assay. Weigh accurately about 25 mg, dissolve in sufficient
ethanol (95 per cent) to produce 100.0 ml, dilute 5.0 ml to
100.0 ml with ethanol (95 per cent) and measure the
absorbaJ;lce of the resulting solution at the maximum at about
241 nm (2.4.7). Calculate the content ofC24H3404 taking 426 as
the specific absorbance at 241 nm.

Storage. Store protected from light and moisture.

Mefenamic Acid

Mol. Wt. 241.3

Mefenamic Acid is N-(2,3-xylyl)anthranilic acid.

Mefenamic Ac.id contains not less than 99.0 per cent and not
more than 100.5 per cent ofC15H15N02, calculated on the dried
basis.

MEFENAMIC ACID

Category. Antiinflammatory; analgesic.

Dose. 250 to 500 mg thrice daily, after food.

Description. A white to greyish-white, microcrystalline
powder; odourless or almost odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with mefenamic acid
RS or with the reference spectrum of mefenamic acid.

B. Dissolve 25 mg in 15 ml of chloroform and examine in
ultraviolet light at 365 nm; the solution exhibits a strong
greenish-yellow fluorescence. Carefully add 0.5 ml of a
saturated solution of trichloroacetic acid drop wise and
examine again in ultraviolet light at 365 nm; the solution does
not exhibit fluorescence.

C. Dissolve 5 mg in 2 ml of sulphuric acid and add 0.05 ml of
0.0167 M potassium dichromate; an intense blue colour is
produced immediately which fades rapidly to brownish-green.

Tests

Light absorption (2.4.7). Absorbance of a 0.002 per cent w/v
solution in a mixture of 99 volumes of methanol and 1 volume
of 1 M hydrochloric acid at the maximum at about 279 nm,
0.69 to 0.74 and at the maximum at about 350 nm, 0.56 to 0.60.

Copper. Moisten 1.0 g with sulphuric acid and ignite until all
the carbon is removed. Add 10 ml of1 M sulphuric acid to the
residue and allow to stand for 10 minutes. Transfer to a
separating funnel using 20 ml of water and add 10 ml of a
solution containing 20 per cent w/v diammonium hydrogen
citrate and 5 per cent w/v solution of disodium edetate.
Add 0.2 ml of thymol blue solution and neutralise with
5 M ammonia. Add 10 ml of sodium diethyldithiocarbamate
solution and 15 ml of carbon tetrachloride, shake and allow
to separate. The yellow colour of the carbon tetrachloride
layer is not more intense than that produced by treating 2 ml
of copper standard solution (10 ppm Cu) in the same manner
beginning at the words "Transfer to a separating funnel
using....." (20 ppm).

Related snbstances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Solvent mixture. 3 volumes of chloroform and 1 volume of
methanol.

Mobile phase. A mixture of90 volumes of toluene, 25 volumes
of dioxan and 1 volume of glacial acetic acid.

Test solution. Dissolve 0.25 g of the substance under
examination in 10 ml of the solvent mixture.

Reference solution. Dissolve 5.0 mg of the substance under
examination in 100 ml ofthe solvent mixture.
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Identification

Extract a quantity of the contents of the capsules containing
0.25 g ofMefenamic Acid with two quantities, each of30 ml, of
ether. Wash the combined extracts with water and evaporate
to dryness on a water-bath. The residue, after drying at 105°,
complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtainedwith mefenamic acid
RS or with the reference spect:J:um of mefenamic acid.

B. Dissolve 25 mg in 15 ml of chloroform and examine in
ultraviolet light at 365 TIJ:l1; the solution exhibits a strong
greenish-yellow fluorescence. Carefully add 0.5 ml of a
saturated solution of trichloroacetic acid drop wise and
examine again in ultraviolet light at 365 TIJ:l1; the solution does
not exhibit fluorescence.

C. Dissolve 5 mg in 2 ml of sulphuric acid and add 0.05 ml of
0.0167 M potassium dichromate; an intense blue colour is
produced immediately which fades rapidly to brownish-green.

Mefenamic Acid Capsules
Mefenamic Acid Capsules contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
mefenamic acid, ClsHlSNOz.

Usual strength. 250 mg.

Apply to the plate 20 III ofeach solution. After development,
dry the plate in air, expose to iodine vapour for 5 minutes and
examine in ultraviolet light at 254 TIJ:l1. Any secondary spot in
the chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with the
reference solution.

2,3.Dimethylaniline. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Solvent mixture. 3 volumes of chloroform and 1 volume of
methanol.

Mobile phase. A mixture of90 volumes of toluene, 25 volumes
of dioxan and 1 volume of 18 M ammonia.

Test solution. Dissolve 0.25 g of the substance under
exainination in 10 ml of the solvent mixture.

Reference solution. A 0.00025 per cent w/v solution of
2,3-dimethylaniline in the solvent mixture.

Apply to the plate 40 III of each solution. Mter development,
dry the platein a current ofwarm air. Spray the plate with
ethanolic sulphuric acid (20 per cent), heat at 105° for
30 minutes and immediately expose to nitrous fumes in a closed Tests
glass chamber for 15 minutes (the nitrous fumes may be

generated by adding dilute sulphuric acid dropwise to a Related substances. Determine by thin4ayer chromatography
solution containing 10 per cent w/v of sodium nitrite and (2.4.17), coating the plate with silica gel GF254.
3 per cent wIv ofpotassium iodide). Place the plate in a current 25 1
of warm air for 15 minutes and spray with a 0.5 per cent w/v Mobile phase. A mixture of90 volumes of toluene, . vo urnes

of dioxan and 1 volume of glacial acetic acid.solution of N-(1-naphthyl)ethylenediamine dihydrochloride
in ethanol (95 per cent). Ifnecessary, allow to dry and repeat Test solution. The supernatant liquid obtained by shaking a
the spraying. Any spot corresponding to 2,3-dimethylaniline quantity of the contents of the capsules containing 0.25 g of
in. the chromatogram obtained with th~_!est solution is not Mefenamic-Acid..witha_mixture_oLI.5JnLoLchlQrojQrw_and_ .
more intense t1lan the spot in the chromatogram obtained 2.5 ml ofmethanol.
with the reference solution. d

Reference solution. Dissolve 5.0 mg of the substance un er
Sulphated ash (2.3.18). Not more than 0.1 per cent. examination in 100 ml of a mixture of3 volumes ofchloroform

Loss on diyiIlg (2.4.19). Not more tha:n 1.0per cent, determined and 1 volume of methanol.

on 1.0 g by drying in an oven at 105°. Apply to the plate 20 III of each solution. After development,
Assay. Weigh aCCurately about 0.5 g and dissolve in 100 mlof dry the plate in air, expose to iodine vapour for 5 minutes and
warm ethanol(95 per cent) previously neutralised tophenol examine in ultraviolet light at 254 TIJ:l1. Any secondary spot in
red solution and titrate with 0.1 M sodium hydroxide using the chromatogram obtained with the test solution is not more
phenol red solution as indicator. intense than the spot in the chromatogram obtained with the

1 ml of 0.1 M sodium hydroxide is equivalent to 0.02413 g of reference solution.

ClsHISNOz. 2,3-Dimethylaniline. Determine by thin-layer chromatography
Storage. Store protected from light and moisture. (2.4.17), coating the plate with silica gel G.

Mobile phase. Amixfuie 6f 9-0 volumes oftoZiteize, 25 volumes
of dioxan and 1 volume of 18 M ammonia.

Test solution. The supernatant liquid obtained in the test for
Related substances.

Reference solution. A 0.00025 per cent w/v solution of 2,
3-dimethylaniline in a mixture of 3 volumes of chloroform
and 1 volume of methanol.
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Apply to the plate 40 III of each solution. Mter development,
dry the plate in a current of warm air. Spray the plate with
ethanolic sulphuric acid (20 per cent), heat at 105° for
30 minutes and immediately expose to nitrous fumes in a closed
glass chamber for 15 minutes (the nitrous fumes may be
generated by adding dilute sulphuric acid dropwise to a
solution containing 10 per cent w/v of sodium nitrite and
3 per cent wIv ofpotassium iodide). Place the plate in a current
of warm air for 15 minutes and spray with a 0.5 per cent w/v
solution of N-(l-naphthyl)ethylenediamine dihydrochloride
in ethanol (95 percent). Ifnecessary, allow to dry and repeat
the spraying. Any spot corresponding to 2,3-dimethylaniline
in the chromatogram obtained with the test solution is not
more intense than the spot in the chromatogram obtained
with the reference solution.

Dissolution (2.5.2).

Apparatus No.2,

Medium. 900 ml of 0.05 M tris buffer prepared by dissolving
60.5 g tris(hydroxymethyl) aminomethane in 6000 ml water,
diluting to 10,000 ml with water and adjusting with phosphoric
acid to a pH 9.0 ± 0.05. 100 g of sodfum lauryl sulphate is
dissolved in 6000 ml of the above solution and further mixed
with the remaining quantity of the solution,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate as the test solution.

Reference solution. A 0.02 per cent w/v solution ofmefenamic
acid RS in the dissolution medium.

Use the chromatographic system described under Assay.

Calculate the content of ClsHlSN02in the medium.

D. Not less than 75 percent of the stated amount OfC1SH1SN02'

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately a quantity of the mixed
contents of20 capsules containing about 50 mg ofMefenamic
acid in a 250.0-ml volumetric flask, add 5 ml of tetrahydrofuran,
shake for 10 minutes with the aid of ultrasound, dilute to
volume with the mobile phase and filter.

Reference solution. A solution containing 0.02 per cent w/v of
mefenamic acid RS in the mobile phase..

NOTE- Protect the solutions from light.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica
(5/lID),

MEFLOQUINE HYDROCHLORIDE

mobile phase: a mixture of 23 volumes of acetonitrile,
20 volumes of 0.05 M of monobasic ammonium
phosphate adjusted to a pH of 5.0 with 3 M ammonia
and 7 volumes of tetrahydrofuran,

- flow rate. 1 ml per minute,
- spectrophotometer set at 254 nm,

injection volume. 20 J1l.
Inject the reference solution. The test is not valid unless the
column efficiency determined from the mefenamic acid peak is
not less than 8200 theoretical plates, the tailing factor is not
more than 1.6 and the relative standard deviation for replicate
injections is not more than 1.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of C1sHsN02in the capsules.

Mefloquine Hydrochloride

,Hel

C17H17CIF~20 Mol. Wt. 414.8

Mefloquine Hydrochloride is (RS)-[2,8-
bis(trifluoromethyl)quinolin-4-yl][(2SR)-piperidin-2-
yl]methanol hydrochloride. .

Mefloquine Hydrochloride contains not less than 99.0 per
cent and not more than 101.0 per cent of C17H 17ClF6N20
calculated on the anhydrous basis.

Category. Antimalarial.

Description. A white or slightly yellow crystalline powder.

Identification

Tests A and E may be omitted if tests B, C and D are carried
out. Tests B, C and D may be omitted if tests A and E are
carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with mefloquine
hydrochloride RS or with the reference spectrum ofmefloquine
hydrbchloride.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.
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Mobile phase. A Inixture of 10 volumes of anhydrous acetic
acid, 10 volumes of methanol, and 80 volumes of
dichloromethane.

Test solution. Dissolve 8.0 mg of the substance under
examination in 5 rn1 ofmethanol.

Reference solution (a). Dissolve 8.0 mg of mefloquine
hydrochloride RS in 5 rn1 of methanol.

Reference solution (b). Dilute 2.5 rn1 of the test solution to
100 rn1 with methanol.

Reference solution (c). To 1 rn1 of reference solution (b), add
1 rn1 of a 0.0016 per cent w/v solution of quinidine sulphate in
methanol.

Apply to the plate 20 III of each solution. Allow the mobile
phase to rise 10 cm. Dry the plate in acurrent ofwarm air for 15
minutes and examine under ultraviolet light at 254 urn; lightly
spray with a mixture, prepared inunediately before use, of 1
volume of sulphuric acid and 40 volumes of iodoplatinate
reagent; spray with strong hydrogen peroxide solution. In
reference solution (c) the chromatogram shows two clearly
separated spots. The principal spot in the chromatogram
obtained with the test solution corresponds to the spot in the
chrol11atogram ooiai.11ecl. with reference solution (a).

C. Mix about 10 mg of the substance under examination with
45 mg ofheavy magnesium oxide and ignite in a crucible until
a practically white residue is obtained. Allow to cool, then add
2 rn1 of water, 0.05 rn1 ofphenolphthalein solution and about
1 ml of dilute hydrochloric acid to make the solution
colourless. Filter. To the fIltrate add afreshly prepared mixture
of 0.1 rn1 of alizarin S solution and 0.1 rn1 of zirconyl nitrate
solution. Mix, allow to stand for 5 minutes and compare the
colour of the solution with ablank prepared in the same manner.
The test solution is yellow and the blank is red.

D. To about 20 mg of the substance under examination, add
0.2 ml of sulphuric acid. Blue fluorescence appears in
ultravioletlight at 365 urn.

E. Gives reaction B ofchlorides (2.3.1).

Tests

Appearance ofsolution. A 5.0 per cent solution in methanol is
clear (2.4.1) and not more intensely coloured than reference
.solution BYS7{2.4J).

Optical rotation (2.4.22). 0.2° to + 0.2°, determined in a
5:0 jJercent\v/" sollltioninll1(PiJian()l.
Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 100 mg of the substance under
examination in 25.0 rn1 of the mobile phase.

IP 2010

Reference solution (a). Dilute 1.0.rn1 of the test solution to
50.0 rn1 with the mobile phase. Dilute 1.0 rn1 of this solution to
20.0 rn1 with the mobile phase.

Reference solution (b). A solution containing 0.016 per cent
w/v each of mefloquine hydrochloride RS and quinidine
sulphate in the mobile phase. Dilute 5.0 rn1 of this solution to
100.0 rn1 with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with

octadecylsilane bonded to porous silica (5 ~),

- mobile phase: dissolve 100 mg of tetraheptylammonium
bromide in a mixture of 20 volumes of methanol,
40 volumes of a 0.15 per cent w/v solution of sodium
hydrogen sulphate and 40 volumes of acetonitrile,

- flow rate. 0.8 rn1 per minute,
- spectrophotometer set at 280 urn,
- injection volume. 20 Ill.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks due to quinidine and mefloquine
is not less than 8.5.

Inject reference solution (a) and the test solution. In the
chr()l11atograJ.ll ()otaineo with the 1:esfso1utlon; the 'areaof
secondary peak with a relative retention time with reference to
mefloquine is about 0.7 is not more than twice the area of the
principal peak in the chromatogram obtained with reference
solution (a) (0.2 per cent). The area of any other secondary
peak is not more than the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.1 per
cent):-'Fhe-suffi'of areas-of-secondary-peaks-other-than-the---
peak with a relative retention time with reference to mefloquine
is about 0.7 is not more than five times the area of the principal
peak in the chromatogram obtained with reference solution
(a) (0.5 per cent). Ignore any peak with an area less than
0.2 times the area of the principal peak in the chromatogram
obtained with reference solution (a) (0.02 per cent).

Heavy metals (23J:3);1;Ogcomplieswithlimit test-for heavy
metals, Method C (20 ppm).

Sulphated ash (23.18). Not more than 0.1 per cent.

Water (23.43). Not more than 3.0 per cent, determined on
1.0g.

.. -Assay;-Bissolve03S·g·in-l-5-rn1-ofanhydrousjormic·acid-and-····
add 40 rn1 of acetic anhydride. Titrate with 0.1 M perchloric
acid, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

1 rn1 of 0.1 M perchloric acid is equivalent to 0.04148 g of
C17H17CIF~20.

Storage. Store protected from light.
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Identification

Megestrol Acetate

Apply to the plate 1 111 of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a current ofwarm air, allow

Solvent mixture. 145 volumes of tetrahydrofuran and
255 volumes of acetonitrile.

Test solution. Dissolve 25 mg of the substance under
examination in 20 ml ofthe solventmixture, dilute to 50 ml with
water.

the solvent to evaporate, heat at 120° for 15 minutes and spray
the hot plate with ethanolic sulphuric acid (20 per cent vlv).
Heat at 120° for a further 10 minutes, allow to cool and examine
in daylight and in ultraviolet light at 365 urn. The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with
reference solution (a). The principal spot in the chromatogram
obtained with reference solution (b) appears as a single,
compact spot.

C. Gives the reaction of acetyl groups (2.3.1).

Tests

Specific optical rotation (2.4.22). +9.0° to +12.0°, determined
at 20° in a 5.0 per cent w/v solution in chloroform.

Light absorption. When examined in the range 230 urn to
360 urn (2.4.7), the solution obtained in the Assay shows an
absorption maximum only at about 287 nm; ratio of the
absorbance at about 240 urn to that at the maximum at about
287 urn, not more than 0.17.

Related substances. Determine by liquid chromatography
(2.4.14).

Reference solution (a). Dissolve 25 mg of medroxy
progesterone acetate RS (megestrol acetate impurity A RS)
in 20 ml of the solvent mixture, dilute t,o 50 ml with water.

Reference solution (b). Dilute 1.0 ml ofreference solution (a)
to 200.0 ml with the mobile phase.

Reference solution (c). To 3.0 ml of the test solution, add 1 ml
of reference solution (a) and dilute to 50 ml with the mobile
phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom packed with

octadecylsilane bondedto porous silica (5 !!ffi),
mobile phase: a mixture of 14.5 volumes of
tetrahydrofuran, 22.5 volumes of acetonitrile and 60
volumes of water, .

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 254 urn,
- injection volume. 20 IJI.

Inject reference solution (c). The test is not valid unless the
resolution between the peaks due to megestrol acetate and
megestrol acetate impurity A is not less than 4.0.

Inject the test solution and reference solution (b). Run the
chromatogram 1.5 times the retention time of the principal

Mol.Wt. 384.5

MegestrolAcetate is 6-methyl-3,20-dioxopregna-4,6-dien
l7-yl acetate.

Megestrol Acetate contains not less than 97.0 per cent and
not more than 103.0 per cent of C24H320 4, calculated on the
dried basis.

Category. Progestogen.

Dose. 40 to 320 mg daily, in divided doses.

Description. A white to creamy-white, crystalline powder;
odourless or almost odourless.

o

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with megestrol
acetate RS or with the reference spectrum ofmegestrol acetate.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Solvent mixture. 90 volumes of acetone and
1,2-propanediol.

Mobile phase. A mixture of 40 volumes of cyclohexane and
10 volumes of toluene.

Test solution. Dissolve 25 mg of the substance under exami
nation in 10 ml of the solvent mixture.

Reference solution (a). Dissolve 25 mg of megestrol acetate
RS in 10 ml of the solvent mixture.

Reference solution (b). Mix equal volumes of the test solution
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the
solvent mixture, allow the solvent mixture to ascend to the
top, remove the plate from the tank and allow the solvent to
evaporate. Use within 2 hours, with the flow of the mobile
phase in the direction in which the aforementioned treatment
was done.
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p~a1<:. In the chroll1atogram obtained with. the test solution,
the area of the peak corresponding to megestrol acetate
impurity Ais not more than the area of the principal peak in the
chromatogram obtained with reference solution (b) (0.5 per
cent). The sum of areas of all the secondary peaks other than
megestrol acetate impurity Ais not more than twice the area of
the principal peak in the chromatogram obtained with reference
solution (b) (1.0 per cent). Ignore any peak with an area less
than 0.1 times the area ofthe principle peak in the chromatogram
obtained with reference solution (b) (0.05 per cent).

Heavy metals (2.3.13). 1.0 g complies with limittest for heavy
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 20 mg, dissolve in sufficient
ethanol (95 per cent) to produce 100.0 mI, dilute 5.0 ml to
100.0 ml with ethanol (95 per cent) and measure the
absorbance of the resulting solution at the maXimulll at abolit
287 urn (2.4.7). Calculate the content ofC24H3204 taking 630 as
the specific absorbance at 287 nm.

Storage; Store protected fromlightand moisture..

Megestrol Tablets

IP 2010

of the ftltrate with methanol to 1OQ,O!J1lalJ.cl IIliJc, M~a~ure the
absorbance of the resulting solution at the maximum at about
287 urn (2.4.7). Calculate the content ofC24H320 4taking 630 as
the specific absorbance at 287 urn.

Storage. Store protected from light and moisture.

Meloxicam Oral Suspension
Meloxicam Oral Suspension is a suspension of Meloxicam in
a suitable vehicle.

Meloxicam Oral Suspension contains not less than 95.0 per
cent and not more than 105.0 per cent of the stated amount of
meloxicam, Cl~13N304S2'

Usual strengths. 7.5 mg; 15 mg.

Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel F254.

Mobile phase. Arnixture of 1 volume of13.5M ammonia, 20
volumes of rnetharlOl aIld 80 v()1l1IIles()fdichTororneiiiane:··

Test solution. Dilute a quantity of the oral suspension
containing 3 mg ofMeloxicam to 10 mI with acetone, stir for 10
minutes, filter and use the ftltrate.

Megestrol AcetateTablets Reference solution. Dissolve 3 mg of meloxicam RS in about
5 mI of acetone, add 0.5 mI of water and dilute to 10 mI with

_~~ Megestrol Tablets contain not le~s.t:h~92.5per cen! and not -acetone;------ _ . _. ~ ._._._~__
more than 107.5 per cent of megestrol acetate, C24H320 4.

Usual strengths. 20mg; 160 mg.

Identification

Extract a quantity of the powdered tablets containing 40 mg of
Megestrol Acetate with 10 mI of chloroform, filter and
evapOrate the ftltrate to dryness in a current Of afr. Dry the
residue at 60° at a pressure not exceeding 0.7 kPa for 1 hour.

On the residue, determine by infrared absorption
spectrophotometry (2.4.6). Compare the spectrum with that
obtained with megestrol acetate RS or with the reference
spectrum of megestrol acetate.

Tests

Disintegration (2.5.1).30 minutes.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 50 mg of Megestrol
Acetate and dissolve as completely as possible in sufficient
methanol to produce 100.0 mI. Mix well and ftlter. Dilute 2.0 mI

Apply to the plate 5 ,.u of each solution. Allow the mobile
phase to rise 8 cm. Dry the plate in air and examine in ultraviolet
light at 254 and 365 urn. The principal spot in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with the reference solution.

B,Dispersea·quantity oLthesubstance·under examination
containing 1.5 mg of Meloxicam in 5 mIof a.1M sodium
hydroxide, dilute to 100 mI with methanol andftlter. The light
absorption of the ftltrate (2.4.7), in the range 340 to 450 urn
exhibits a maximum at 362 urn.

Tests

Other tests;eomplies-with-the-tests-stated-under0ral-biquids~

Assay, l)et~rminebyliquidchroIllatography(2A·14):

Test solution. Shake a quantity of the oral suspension
containing 15 mg of Meloxicam with sufficient of the mobile
phase to produce 50 mI, stir for 30 minutes and ftlter.

Reference solution. A 0.03 per cent w/v solution of meloxicam
RS in the mobile phase.
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Chromatographic system
- a stainless steel column 10 cm x 4 IDm, packed with

octadecylsilane bonded to porous silica (10 !Jlll),
- column temperature. 40°,
- mobile phase: a mixture of 35 volumes of a solution

containing 10 volumes ofpropan-2-ol and 65 volumes
of methanol and 65 volumes of a 0.2 per cent w/v
solution of diammonium hydrogen orthophosphate
previously adjusted to pH 7.0 with orthophosphoric
acid,

- flow rate. 0.8 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 10 Ill.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject the reference solution and the test solution.

Determine the weight per ml of the suspension (2.4.29) and
calculate the content of C14H13N304SZ'

Melphalan

Mol.Wt. 305.2

Melphalan is 4-bis(2-chloroethyl)amino-L-phenylalanine.

Melphalan contains not less than 93.0 per cent and not more
.than 100.5 per cent of C13HlSClzNzOz, calculated on the dried
basis.

Category. Anticancer.

Dose. Orally, 2 to 4 mg daily for 4 to 6 days; by injection, 50
mg.

Description. A white or almost white powder; odourless or
almost odourless.

Identification

A. When examined in the range 230 urn to 360 urn (2.4.7), a
0.001 per cent w/v solution in methanol shows an absorption
maximum at about 260 urn and a less well-defmed maximum at
about 301 urn.

B. Dissolve 20 mg in 50 ml of methanol with the aid of gentle
heat, add 1 ml of a 5. per cent w/v solution of 4-(4-nitro-

MELPHALAN INJECTION

benzyl)pyridine in acetone and evaporate to dryness.
Dissolve the residue in 1ml ofhot methanol and add 0.1 ml of
strong ammonia solution; a red colour is produced.

C. Heat 0.1 g with 10 ml of 0.1 M sodium hydroxide for
10 minutes on a water-bath. The resulting solution, after
acidification with 2 M nitric acid, gives reactionAofchlorides
(2.3.1).

Tests

Specific optical rotation (2.4.22). -30.0° to-36.0°, determined
in a 0.7 per cent w/v solution in methanol prepared with the
aid of gentle heat.

Ionisable chlorine. Dissolve 0.4 g in a mixture of 75 ml of
water and 2 ml ofnitric acid. Allow to standfor 2 minutes and
titrate with 0.1 M silver nitrate, determining the end-point
potentiometrically (2.4.25); not more than 0.8 ml is required.

Sulphated Ash (2.3.18). Not more than 0.3 percent.

Loss on drying (2.4.19). Not more than 7.0 per cent, determined
on 0.5 g by drying in an oven at 105° at a pressure not exceeding
0.7 kPa for 2 hours.

Assay. Weigh accurately about 0.4 g, add 20 ml of a 20 per cent
w/v solution of potassium hydroxide, heat on a water-bath
for 2 hours, replacing the water lost by evaporation. Cool,
add 75 ml of water and 4 ml of nitric acid, cool. Titrate with
0.1 M silver nitrate, determining the end-point
potentiometrically (2.4.25). Subtract the equivalent volume of
0.1 M silver nitrate used in the test for Ionisable chlorine.
The difference between the volumes represents the amount
of 0.1 M silver nitrate required by melphalan.

1 ml of 0.1 M silver nitrate is equivalent to 0.01526 g of
C13HlSClzNzOz.

Storage. Store protected from light and moisture.

Melphalan Injection
Melphalan Injection is a sterile material. consisting of
Melphalan Hydrochloride with or without auxiliary
substances. It is filled in a sealed container.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use. .

The constituted solution complies with the requirement for
Particulate matter stated under Parenteral Preparations
(Injections) and with the following tests.

Appearance ofsolution. Not more opalescent than opalescence
standard OS2 (2.4.1).
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. pH{2.4.24).6.0to7.0.

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period recom
mended by the manufacturer.

Melphelan Injection contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
anhydrous melphalan, CI3HlSChN202'

Usual strength. 50 mg.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Powders for Injection) and with thefollowing requirements.

Identification

A. When examined in the range 230 nm to 360 nm (2.4.7), a
0.001 per cent w/v solution in methanol shows an absorption
maximum at about 260 nm and a less well-defined maximum at
about 301 nm.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

C. Dissolve a quantity containing 20 mg of anhydrous
melphalan in 50 ml ofmethanol with the aid of gentle heat, add
1 ml of a 5 per cent w/v solution of 4-(4-nitrobenzyl)pyridine
in acetone and evaporate to dryness. Dissolve the residue in
1 ml of hot methanol and add 0.1 ml of strong ammonia
solution; a red colour is produced.

I:?.!:If:l!tl! qlll!l1tinr~Lt1l.f:J2'<>"II\,'~.f:I:.<::<:>l1t<li~~g O.IJ~.ofanhy~ous
melphalan with 10 ml of0.1 M sodium hydroxide for 10 minutes
on a water-bath. The resulting solution, after acidification with
2 M nitric acid, gives reaction A of chlorides (2.3.1).

Tests

Ionisable chlorine. Dissolve a quantity containing 0.1 g of
anhydrous melphalan in a mixture of 15 ml ofwater and 0.5 ml
of nitric acid, allow to stand for 2 minutes and titrate with
0.02 M silver nitrate determining the end-point
potentiometrically (2.4.25); not more than 1.7 ml is required.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh accurately a quantity of the mixed
contents of 10 containers containing about· 50mg of
Melphalan, dissolve in a mixture of 4 volumes of acetonitrile
and 1 volume of 0.1 M hydrochloric acid and dilute with
sufficient of the same solventmixture to produce a final solution
containing the equivalent of 0.01 per cent w/v of anhydrous
melphalan.

Reference solution. A 0.01 per cent w/v solution ofmelphalan
RS in the same solvent.

IP 2010

Chromatographic system
- a stainless~steel column 20 cm x 4.6 mm, packed with

octadecylsilane chemically bonded to porous silica
(101lID),
mobile phase: 200 volumes of a 0.375 per cent w/v
solution of ammonium carbonate, 180 volumes of
methanol and 2.7 volumes of glacial acetic acid,

- flow rate. 2 ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20 Ill.

Inject alternately the test solution and the reference solution.

Calculate the amount of Cl3HlSCl2N202 in the injection.

Storage. Store protected from light and moisture at a
temperature not exceeding 30°.

Labelling. The label on the sealed container states (1) the.
equivalent amount of anhydrous melphalan contained in it;
(2) that it should be used immediately after preparation.

Melphalan Tablets
Melphalan Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of melphalan,
C13HlsCI2N202' The tablets are coated.

Usual strengths. 2 mg; 5 mg.

Identification

A. Shake a quantity of the powdered tablets containing about
-SmgofMelphalan with locfinf6Ihot Inethanol:filIterand
dilute 10 ml of the filtrate to 50 ml with methanol.

When examined in the range 230 nm to 360 nm (2.4.7), the
filtrate shows an absorption maximum at about 260 nm and a
less wen-defined maximum at about 301 nm.

B. To the remainder of the filtrate obtained in testA add 1ml of
a 5 per cent w/v solution of 4-(4-nitrobenzyl)pyridine in
acetone and evaporate to dryness. Dissolve the residue in
1 ml of hot methanol and 0.1 ml of strong ammonia solution;
a red colour is produced.

Tests

Uniformity of content. Comply with the test stated under
Tablets.

Determine by liquid chromatography (2.4.14)

Test solution. Add 20 ml of a mixture of 4 volumes of
acetonitrile and 1 volume of 0.1 M hydrochloric acid to one
tablet, mix with the aid ofultrasound for 10 minutes or until the
tablet disintegrates, filter, discarding the first 5 ml of filtrate,
and use the filtrate.
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Reference solution. A0.01per cent w/v solution ofmelphalan
RS in the same solvent.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (10 /lm),
- mobile phase: a mixture of 200 volumes of a 0.375 per

cent w/v solution ofammonium carbonate, 180 volumes
of methanol and 2.7 volumes of glacial acetic acid,
flow rate. 2 rnl per minute,
spectrophotometer set at 254 nm,

- injection volume. 20 Ill.
Inject the test solution and the reference solution.

Calculate the content of C13H1SCl2NzOz in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets and add about
150 rnl ofa mixture of4 volumes ofacetonitrile and 1volume
of 0.1 M hydrochloric acid to an accurately weighed quantity
of the powdered tablets containing about 25 mg ofMelphalan,
shake and mix with the aid of ultrasound for 5 minutes, dilute
to 250 rnl with the same solvent. Filter, discarding the first
20 rnl of filtrate, and use the filtrate.

Reference solution. A 0.01 per cent w/v solution of melphalan
RS in the same solvent.

Use the chromatographic system described under Uniformity
of content.

Calculate the content ofC13H1SClzNzOzin the tablets (for tablets
containing more than 2 mg of Melphalan).

For tablets containing 2 mg or less of Melphalan, use the
average of 10 individual results obtained in the test for
Uniformity ofcontent.

Storage. Store protected from light and moisture in a cool
place.

Menthol

CIOHzoO Mol. Wt.156.3

Menthol is 2-isopropyl-5-methylcyclohexanol. It is obtained
from the volatile oils of various species of Mentha or

MENTHOL

prepared synthetically. It may be levo-rotatory
[(-)-menthol] orracemic [(± )-menthol].

Category. Topical antipruritic.

Description. Colourless, hexagonal or needle-like crystals, or
infused masses or a crystalline powder; odour, pleasant and
characteristic.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with menthol RS or
with the reference spectrum of menthol.

B. Dissolve 10 mg in 1 rnl of sulphuric acid and add 1 rnl of a
I per cent w/v solution of vanillin in sulphuric acid; an
orange-yellow colour is produced. Add 1 rnl of water; the
colour changes to violet (distinction from thymol).

C. When triturated with about an equal weight of camphor or
chloral hydrate or phenol, the mixture liquefies.

Tests

Appearance of solntion. Dissolve 1.0 g in 10 rnl of ethanol
(95 per cent). The solution is not more opalescent than
opalescence standard OS4 (2.4.1), and not more intensely
coloured than reference solution RS6 (2.4.1).

Acidity. To 1.0 g in a 100-rnl glass-stoppered conical flask add
20 rnl ofwater, boil until dissolution is complete, cool, stopper
the flask and shake vigorously for 1minute. Add a few crystals
of the substance under examination to initiate crystallisation,
shake vigorously for 1minute and filter. To 5 rnl of the filtrate
add 0.05 rnl ofmethyl red solution and 0.05 rnl ofO.OlM sodium
hydroxide; the solution is yellow.

Specific optical rotation (2.4.22). (for (-)-menthol) -49.0° to
-51.0°; (for (± )-menthol) -2.0 ° to +2.0°, determined in a
10.0 per cent w/v solution in ethanol(95 per cent).

Congealing range (2.4.10). (for(± )-menthol) 27.0° to 28.0°; on
prolonged stirring, the temperature rises 30° to 32°.

Related substances. Determine by gas chromatography
(2.4.13).

Test solution. Dissolve 0.1 g in sufficient ethanol (95per
cent) to produce 10 rnl.

Reference solution (a). Dilute 1 rnl of the test solution to
100 rnl with ethanol (95 per cent).

Reference solution (b). Dilute 1rnl ofreference solution (a) to
20 rnl with ethanol (95 per cent).

Chromatographic system
a glass or stainless steel column 4 m x 2 mm, packed with
diatomaceous support (125 to 180 mesh) impregnated
with 5 per cent carbowax 20 M (polyethylene glycol
compund 20 M),
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- temperature:
column 80°,
injection port at 250° and the detector at 240°,

- flow rate. 30 ml per minute of the carrier gas.

Inject separately of each solution. Run the chromatogram
obtained with the test solution for 3 times the retention time of
the principal peak.

In the chromatogram obtained with the test solution the sum
of the areas of any secondary peaks is not greater than the
area of the principal peak in the chromatogram obtained with
reference solution (a). Ignore any peak with an area less than
the principal peak in the chromatogram obtained with reference
solution (b).

Residue on evaporation. Evaporate 2.0 g on a water-bath and
heat at 105° for 1 hour. The residue weighs not more than
1.0 mg (0.05 per cent).

Storage. Store protected from light and moisture at a
temperature not exceeding 30°·

Labelling. The label states whether the contents are levo
rotatory or racemic menthol.

Menthol and Benzoin Inhalation

IP 2010

and 10 ml of sodium hydrogen carbonate solution, washing
each aqueous extract with the same 20 ml of ether. Discard the
ether layers, carefully acidify the combined aqueous extracts
with hydrochloric acid and extract with successive quantities
of 30, 20, 20 and 10 ml of chloroform, ftltering each extract
through anhydrous sodium sulphate supported on absorbent
cotton. Distil the chloroform from the combined ftltrates until
10 ml remains and remove the remainder in a current of air.
Dissolve the residue, with the aid of gentle heat, in 10 ml of
ethanol (95 per cent), previously neutralised to phenol red
solution, cool and titrate with 0.1 M sodium hydroxide using
phenol red solution as indicator.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.01482 g of
total balsamic acids, calculated as cinnamic acid, C9HgOz.

Labelling. The label states the amount of active ingredient
delivered per inhalation.

Mephentermine Sulphate

Menthol and Benzoin Inhalation is an inhalation vapour,
solution of racementhol or levomenthol 20 g in sufficient

(CllH17N)Z,HzS04,2HzO Mol. Wt.460.6
benzoin inhalation to produce 1000 ml.

M h 1 d B
. I hi' . 1 h Mephentermine Sulphate is N;a,a-trimethylphenethylarnine

ent 0 an enzom n a atlOn contams not ess t an . 1 h t dih dr t
.-.~~ ~2:81'erCl~l1cw1v~6ftotaJ.-ba:ls-a:mic-acitls;-ca:lcula:ted-a:s-ci:mra:mic-_~p....J!~_)'.~~ e. .------..~--.----.- --..----~.

acid, C9HgOz. Mephentermine Sulphate contains not less than 98.0 per cent
and not more than 102.0 per cent of (C IIH 17N)z,HzS04,

Tests calculated on the dried basis.

Total solids (2.6.5). 9.0 per cent to 12.0 per cent w/v, determined
on 2 ml of the solution by drying at 105° for 4 hours.

Other tests. Complies with the tests stated under Inhalation
Preparations.

Follow the procedure described under Assay with suitable
dilution of the reference solution wherever the amount of active
substance is to be determined in any test.

Assay. Boil 10 ml with 25 ml of ethanolicpotassium hydroxide
solution under a reflux condenser for 1 hour. Evaporate the
eihanol (95 perceni), disperse theresidiie in 50 roT of liot
water, cool, add 80 ml ofwater and 1.5 g ofmagnesium sulphate
dissolved in 50 ml of water. .JVIix thoroughly and· anow to
stand for 10 minutes. Filter, wash the residue on the ftlter with
20 ml of water, acidify the combined ftltrate and washings
with hydrochloric acid and extract with four 40 ml quantities
of ether. Discard the aqueous solution, combine the ether
extracts and extract with successive quantities of20, 20, 10, 10

Category. Sympathomimetic.

Dose. By intramuscular or intravenous injection, the equivalent
of 30 to 45 mg of mephentermine. (21 mg of mephentermine
sulphate is approximately equivalent to 15 mg of
mephentermine).

Description. White crystals or a crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spec:tr'1imwiilithafobfamed with mepheniiiiiizinii
sulphate RS.

B. A 0.2 per cent w/v solution yields a precipitate with iodine
solution and with potassium mercuri-iodide solution.

C. Dissolve 0.1 ginS ml of water, add with stirring 10 ml of
picric acid solution. Allow to stand for 30 minutes, ftlter and
wash the precipitate with small quantities of cold water until
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the last washing is colourless; the precipitate, after drying at
1050 melts at 1540 to 1580 (2.4.21).

D. Gives the reactions of sulphates (2.3.1).

Tests

pH (2.4.24). 4.0 to 6.5, determined in a 2.0 percent w/v solution
in carbon dioxide-free water.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19).5.0 to 8.0 per cent, determined on
0.5 g by dryib:g in an oven at 1050 for 3 hours.

Assay. Weigh accurately about 0.4 g, dissolve in 250 ml of
water, add 5 g of sodium chloride, shake well and add 5 ml of
5 M sodium hydroxide. Extract with 30 ml and then with further
quantities, each of 20 ml, of ether until the base is completely
extracted. Combine the ether extracts, wash with two quantities,
each of 10 ml, ofwater and extract the aqueous washings with
10 ml of ether, adding this ether to the main ether extract. Add
to the ether solution 30.0 ml of 0.05 M sulphuric acid, stir
thoroughly and warm gently until the ether is evaporated.
Cool and titrate with 0.1 M sodium hydroxide using methyl
red solution as indicator. Repeat the operation without the
substance under examination. The difference between the
titrations represents the amount of sulphuric acid required.

1 ml of 0.05 M sulphuric acid is equivalent to 0.02123 g of
(CIIH17N)Z,HzS04.

Storage. Store protected from light and moisture.

Mephentermine Injection
Mephentermine Sulphate Injection

Mephentermine Injection is a sterile solution of
Mephenterrnine Sulphate in Water for Injections.

Mephentermine Injection contains not less than 95.0 per cent
and not more than 105.0 per cent of the stated amount of
mephenterrnine, C l1H17N.

Usual strength. The equivalent of 15 mg of mephenterrnine
per ml (21 mg of mephenterrnine sulphate is approximately
equivalent to 15 mg ofmephentermine).

Identification

A. A 0.2 per cent w/v solution yields a precipitate with iodine
solution and with potassium mercuri-iodide solution.

B. Dissolve 0.1 g in 5 ml of water, add with stirring 10 ml of
picric acid solution. Allow to stand for 30 minutes, fJJ.ter and
wash the precipitate with small quantities of cold water until
the last washing is colourless; the precipitate, after drying at
1050 melts at 1540 to 1580 (2.4.21).

MEPYRAMINE MALEATE

C. Gives the reactions of sulphates (2.3.1).

Tests

pH (2.4.24). 4.0 to 6.5.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. MeasUre accurately a volume containing about 0.2 g
of mephentermine, add water if necessary to produce 20 ml
add 5 g of sodium chloride, shake well and add 5 ml of
5 M sodium hydroxide. Extract with 30 ml and then with further
quantities, each of 20 ml, of ether until the base is completely
extracted. Combine the ether extracts, wash with two quantities,
each of 10 ml, ofwater and extract the aqueous washings with
10 ml of ether, adding this ether to the main ether extract. Add
to the ether solution 30.0 ml of 0.05 M sulphuric acid, stir
thoroughly and warm gently until the ether is evaporated.
Cool and titrate with 0.1 M sodium hydroxide using methyl
red solution as indicator. Repeat the operation without the
substance under examination. The difference between the
titrations represents the amount of sulphuric acid required.

1 ml of 0.05 M sulphuric acid is equivalent to 0.0163 g of
CUH17N.

Storage. Store protected from light and moisture.

Lahelling. The label states the strength in terms of the
equivalent amount ofmephenterrnine in a suitable dose-volume.

Mepyramine Maleate
Pyrilamine Maleate

(GOOH

'lGOOH

C17H23N30,CJ!104 Mol. Wt. 401.5

Mepyramine Maleate is 2-(N-4-methoxybenzyl-N-2
pyridylamino)ethyldimethylamine hydrogen maleate.

Mepyramine Maleate contains not less than 99.0 per cent and
not more than 101.0 per cent ofC17Hz3N30,CJ!104, calculated
on the dried basis.

Category. Histamine HI-receptor antagonist.

Dose. Orally, 300 to 600 mg daily, in divided doses; by
intramuscular or intravenous injection, 25 to 50 mg.
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Description. A white or slightly yellowish, crystalline powder;
odourless or almost odourless.

Identification

Test A may be omitted iftests Band C are carried out. Tests B
and C may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with mepyramine
maleate RS or with the reference spectrum of mepyramine
maleate.

B. When examined in the range 220 nm to 360 nm (2.4.7), a
0.001 per cent w/v solution in 0.01 M hydrochloric acid shows
absorption maxima, at about 239 nm and 316 nm; absorbance
at about 239 nm, 0.43 to 0.477 and atabout316nm, 0.2 to 0.22.

e. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (b).

Tests

Appearance ofsolution. A 4.0 per cent w/v solution in carbon
dioxide-free water is clear (2.4.1), and not more intensely
coloured than reference solution YS6 (2.4.1).

pH (2.4.24). 4.9 to 5.2, determined in a 2.0 per cent w/v solution.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 100 volumes of ethyl acetate and
2 volumes of diethylamine.

l!f!1'F,=l'repa.ret~e[ollow.!!!:K!C!.!lI-!ig!!§. immediC!!(~JL~qf!!..~
use.

Test solution (a). Dissolve 0.4 g of the substance under
examination in 10 ml of chloroform.

Test solution (b). Dissolve 0.4 g of the substance under
examination in 100 ml ofchloroform.

Reference solution (a). A 4.0 per cent w/v solution of
mepyramine maleate RS in chloroform.

Reference solution (b). A 0.4 per cent w/v solution of
mepyramine maleate RS in chloroform.

Reference solution (c). A 0.008 per cent w/v solution of
mepyramine maleate RS in chloroform.

Reference solution (d). A 0.004 per cent w/v solution of
mepyramine.maleate.RS.in.chloroform..... . .

Apply to the plate 5 ~ of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
Any secondary spot in the chromatogram obtained with test
solution (a) is not more intense than the spot in the
chromatogram obtained withreference solution (c). The test
is not valid unless the Rf values of the principal spots in the
chromatograms obtained with test solution (a) and reference
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solution (a) are at least 0.2 and,unless the spot in the
chromatogram obtained with reference solution (d) is clearly
visible. Ignore the spot due to maleic acid on the line of
application.

Heavy metals (2.3.13).1.0 g complies with the limit test for
heavy metals, Method A (20 ppm).

Chlorides (2.3.12). 2.5 g dissolved in 15 ml ofwater complies
with the limit testfor chlorides (100 ppm).

Sulpbatedash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0:25 per cent,
determined on 2.0 g by drying in an oven at 800

•

Assay. Weigh accurately about 0.15 g, dissolve in 40 ml of
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric
acid, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02007 g of
C17H23N30,C,;H404.

Storage. Store protected from light and moisture.

MepyramineTa61ets
Mepyramine MaleateTablets; Pyrilamine Maleate
Tablets; Pyrilamine Tablets

Mepyrarnine Tablets contain not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
mepyramine maleate, C17H23N30,C,;H404'

Usual strength. 50 mg.

Identification

A. Shake a quantity of the powdered tablets containing 0.1 g
ofMepyrarnine Maleate with 10 ml ofdichloromethane, filter
and evaporate the filtrate to dryness.

On the residue, determine by infrared absorption
spectrophotometry (2.4.6). Compare the spectrum with that
obtained with mepyramine maleate RS or with the reference
spectrum ofmepyramine maleate.

B. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (b).

C. Dissolve a quantity of the powdered tablets containing
0.2 g of MepyraInine Maleate, freed as far aspossiblefrorh
any sugar coatiDg, in 3 ml of water, add 2 ml of 5 M sodium
hydroxide and shake with three quantities, each of 3 ml, of
ether. Warm the aqueous layer in a water-bath for 10 minutes
with 2 ml of bromine solution, heat to boiling, cool and add
0.2 ml to a solution of 10 mg of resorcinol in 3 ml of sulphuric
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acid; a bluish black colour is produced on heating. for
15 minutes in a water-bath.

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 100 volumes of ethyl acetate and
2 volumes of diethylamine.

NOTE-Prepare the following solutions immediately before
use.

Test solution (a). Shake a quantity of the powdered tablets
containing 0.4 g of Mepyramine Maleate with 10 ml of
chloroform and filter.

Test solution (b). Dilute 1 rnl of test solution (a) to 10 rnl with
chloroform.

Reference solution (a). A 4.0 per cent w/v solution of
mepyramine maleate RS in chlorofonn.

Reference solution (b). A 0.4 per cent w/v solution of
mepyramine maleate RS in chloroform.

Reference solution (c). A 0.008 per cent w/v solution of
mepyramine maleate RS in chlorofonn. .

Reference solution (d). A 0.004 per cent w/v solution of
mepyramine maleate RS in chlorofonn.

Apply to the plate 5 III of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
Any secondary spot in the chromatogram obtained with test
solution (a) is not more intense than the spot in the
chromatogram obtained with reference solution (c). The test
is not valid unless the Rr values of the principal spots in the
chromatograms obtained with test solutions (a) and reference
solution (a) are at least 0.2 and unless the spot in the
chromatogram obtained with reference solution (d) is clearly
visible. Ignore the spot due to maleic acid on the line of
application.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.1 g ofMepyramine
Maleate, add 75 rnl of water and 5 rnl of 2 M hydrochloric
acid, shake vigorously for 15 minutes and dilute to 100.0 ml
with lfater. Centrifuge and dilute 10.0 rnl of the clear,
supernatant liquid to 100.0 rnl with water. To 10.0 ml add 10ml
of 0.1 M hydrochloric acid and dilute to 50.0 rnl with water.
Measure the absorbance of the resulting solution at the
maximum at about 316 nm (2.4.7). Calculate the content of
C17H23N30,C4H404 taking 206 as the specific absorbance at
316nm.

Storage. Store protected from light and moisture.

MERCAPTOPURINE

Mercaptopurine

CSH4N4S,H20 Mol. Wt. 170.2

Mercaptopurine is purine-6-thiol monohydrate.

Mercaptopurine contains not less than 98.5 per cent and not
more than 101.0 per cent of CSH4N4S, calculated on the
anhydrous basis.

Category. Anticancer.

Dose. 100 to 200 mg daily, in divided doses.

Description. A yellow, crystalline powder.

Identification

TestA may be omitted iftests B, Cand D are carried out. Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with mercaptopurine
RS.

B. Dissolve 20 mg in 5 ml of dimethyl sulphoxide and ad4
sufficient 0.1 M hydrochloric acid to produce 100 rnl. Dilute
5 rnl to 200 rnl with 0.1 M hydrochloric acid.

When examined in the range 230 nm to 360 nm (2.4.7), the
resulting solution shows an absorption maximum only at about
325nm.

C. Dissolve 20 mg in 20 rnl of ethanol (95 per cent) heated to
60° and add 1 rnl of a saturated solution ofmercuric acetate in
ethanol (95 per cent); a white precipitate is produced.

D. Dissolve 20 mg in 20 ml of ethanol (95 per cent) heated at
60° and add 1 rnl of a 1 per cent w/v solution of lead acetate in
ethanol (95 per cent); a yellow precipitate is produced.

Tests

Hypoxanthine. Determine by thin layer chromatography
(2.4.17), coating the platy with the silica gel GF254.

Mobile phase. A mixture of 3 volumes of concentrated
ammonia, 7 volumes of water and 90 volumes of acetone.

Test solution. Dissolve 50 mg of the substance under
examination in 1 rnl ofdimethyl sulphoxide and dilute to 10 rnl
with methanol.

Reference solution. Dilute 10 mg of hypoxanthine in 10 rnl of
dimethyl sulphoxide and diluted to 100 ml with methanol.
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Apply separately to the plate 5 fll of ea,c;h solution, Alio"" the
mobile phase to rise 10 cm. After development, dry the plate in
air and examine at 254 nm. Any secondary spot corresponding
to hypoxathine in the chromatogram obtained with the test
solution is not more intense than the spot in the chromatogram
obtained with the reference solution (2.0 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 10.0 to 12.0 per cent, determined on 0.25 g.

Assay. Weigh accurately about 0.15 g, dissolve in 50 ml of
dimethylformamide. Titrate with 0.1 M tetrabutylammonium
hydroxide, determining the end-point potentiometrically
(2.4.25). Carry out a blank titration.

1 ml of 0.1 M tetrabutylammonium hydroxide is equivalent to
0.01522 g ofCsHtN"4S, .

Storage. Store protected from light and moisture.

Mercaptopurine Tablets
Mercaptopurine Tablets contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
mercaptopurine, CsHtN"4S,H20.

Usual strength. 50 mg.

Identification

Shake a quantity of the powdered tablets containing 50 mg of
Mercaptopurine with a mixture of20 ml ofwater and 0.5 ml of
5 M sodium hydroxide for about 3 minutes, add sufficient
waler to produce 100 mJ., mix and1'ilter.Dilute a suitable aliquot
of the filtrate with sufficient 0.1 M hydrochloric acid to give
a solution containing 5 f-lg of Mercaptopurine per ml. The
resulting solution shows an absorption maximum at about
325 nm (2.4.7).

Tests

Dissolution (2.5.2).

Apparatus. No 1,

Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 50 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test as ttlee;s;tt so]rl.ltlon.
Reference solution. A solution containing 0.0055 per cent w/v
of mercaptopurine RS in the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 3.9 rom, packed with

octadecylsilane chemically bonded to porous silica
(5/-lID),
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- mobile phase: 0.1 per cent v/v solution of acetic acid in
water,

- flow rate. 2.5 ml per minute,
- spectrophotometer set at 230 nm,
- injection volume. 20 fll.

Inject the reference solution. The test is not valid unless the
retention time for mercaptopurine is not less than 4 minutes
and the relative standard deviation for replicate injections is
not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of CSH4N4S in the medium.

D. Not less than 75 per cent of the stated amount ofCs~N4S,

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 50 mg of
Mercaptopurine, dissolve as completely as possible in 5 ml of
dimethyl sulphoxide and add sufficient 0.1 M hydrochloric
acid to produce 500.0 ml. Dilute 5.0 ml to 100.0 ml with
0.1 M hydrochloric acid, filter if necessary and measure the
absorbance of the resulting solution at the maximum at about
325 nm (2.4.7). Calculate the content ofCs~N4S,H20 taking
1165 as the specific absorbance at 325 nm.

Storage. Store protected from light and moisture.

Meropenem

C17H25N30SS,3H20 Mol. Wt. 437.5 (hydrated)

383.5 (anhydrous)

Meropenamis (lR,5S,6S)-2-[(3S,5S)-5-(dimethylamino
carbonyl)pyrrolidin-3-ylthio-6-[(R)-1-hydroxyethyl]
I-methylcarbapen-2-en-3-carboxylic acid.

Meropenem contains not less than 98.0 per cent and not more
than 101.0 per cent of C17H2sN30SS, calculated on the
anhydrous basis.

.~~.. __..

Category. Antibiotic.

Description. A white tooff~whitecrystalline powder;

Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with meropenem RS
or with the reference spectrum of meropenem.
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Tests

pH (2.4.24). 4.0 to 6.0, determined in 1.0 per cent w/v solution
in water.

Specific optical rotation (2.4.22). -17.0° to -21.0°, determined
in a 0.5 per cent w/v solution.

Acetone (5.4). Not more than 0.05 percent.

Determine by gas chromatography (2.4.13).

Test solution. Dissolve 100 mg of the substance under
examination in 0.2mlofdimethylfonnamide and 2.0mlofinternal
standard solution.

Reference solution. Weigh accurately about 50 mg ofacetone,
dissolve in a small quantity of dimethylfonnamide, dilute to
100.0 ml with dimethylformamide and mix. To 1.0 ml of this
solution, add 10.0 ml of the internal standard solution, and mix.

Internal standard solution. A 0.000005 per cent w/v solution
of ethyl acetate in dimethylformamide.

Chromatographic system
- a glass column 2 m x 3 rom, packed with styrenedivinyl

benzene copolymer (Such as Chromosorb 101),
- temperature:

column. 150°,
inlet port and detector 170°,

- flow rate adjusted so that the retention time for acetone
is about 3 minutes of the carrier gas.

Inject 1 ~ of the test solution and the reference solution.

Calculate the percentage of acetone.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. To 900 ml ofwater add 1.0ml of triethylamine,
adjust the pH to 5.0 with dilute phosphoric acid, dilute to
1000 ml with water and mix.

NOTE - Prepare the solutions immediately before use.

Test solution. Dissolve 0.5 g of the substance under exami
nation in the solvent mixture and dilute to 100 rnl of the solvent
mixture.

Reference solution. A 0.0025 per cent w/v solution of
meropenem RS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (5 f.llll),
column temperature 40°,

- mobile phase: mix 1.0 rnl of triethylamine and 900 rnl of
water, adjust the pH to 5.0 with dilute phosphoric acid,
dilute with water to 1000 ml, add 70 volumes of
acetonitrile and mix,

- flow rate. 1.6 rnl per minute,
- spectrophotometer set at 220 nm,
- injection volume. 1O~.

MEROPENEM

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 1.5, the column efficiency in not
less than 2500 theoretical plates and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and the reference solution. Any
individual impurity is not more than 0.5 per cent and the sum
of all impurities found is not more thail 2.0 per cent.

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than O.lper cent, igniting at
500 ± 50°, instead of at 800 ± 25°. Use a desiccator containing
silica gel.

Water (2.3.43).11.4 percent to 13.4 percent, determined on
0.5g.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. To 900 rnl ofwater add 1.0 rnl of triethylamine,
adjust the pH to 5.0 with dilute phosphoric acid, dilute to
1000 rnl with water and mix.

NOTE - Prepare the solutions immediately before use.

Test solution. Dissolve 50.0 mg of the substance unde,r
examination in the solvent mixture and dilute to 100.0 rnl with
the solvent mixture.

Reference solution. A 0.05 per cent w/v solution ofmeropenem
RS in the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (5 11m),
- column temperature. 30°,
- mobile phase: a mixture of 50 volumes of the solvent

mixture and 10 volumes of methanol,
flow rate. 1.5 rnl per minute,

- spectrophotometer set at 300 nm,
- injection volume. 5 ~.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 1.5, the column efficiency is not
less than 2500 theoretical plates and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.

Calculate the content of C17H2sN30sS.

Meropenem intendedfor use in the manufacture ofparenteral
preparations without a further appropriate procedure for
the removal of bacterial endotoxins complies with the
following additional requirement.

Bacterial endotoxins (2.2.3). Not more than 0.125 Endotoxin
Unit per mg ofmeropenem.

Meropenem intendedfor use in the manufacture ofparenteral
preparations without a further appropriate sterilisaion
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procedure complies with the following· additional
requirement.

Sterility (2.2.11). Complies with the test for sterility.

Storage. Store in airtight containers, at a temperature not
exceeding 25°.

Labelling. The label states whether or not the contents are
intended for use in the manufacture ofparenteral preparations.

Meropenem Injection
Meropenem Injection is a sterile material consisting of
Meropenem and Sodium Carbonate.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections, immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution should be used immediately
after preparation but, in any case, within the period recom
mended by the manufacturer.

Meropenem Injection contains not less than 90.0 per cent and
not more than 120.0 per cent of the stated amount of
meropenem, C17H25N30sS.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations
(Eq}jlders fqr!nj~cJi()n) an4 }jIith the fo£l()}jIirtlL requiJ'e,!zenp!.

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

pH (2.4.24). 7.3 to 8.3, deterrriined iii 5:0 per cent wlVsohiti6h.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. Dissolve 1.0 ml of triethylamine in 900 ml of
water. Adjust the pH to 5.0 with dilute phosphoric acid and
dilute to 1000 ml with water.

NOTE - Prepare the solutions immediately before use.

Test solution. Determine the weight of the contents of
10 containers. Dissolve an accurately weighed quantity of the
mixed contents of the 10 containers containing about 50 mg of
Meropenem in 10 ml of the solvent mixture, and mix.

Reference solution. A 0.0025 per cent w/v solution of
meropenem RS in solvent mixture.
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Chromatographic system
- a stainless steel column 25 cm x 4.0 mm, packed with

octadecylsilane bonded to porous silica (3 I.lm),
- column temperature 40°,
- mobile phase: mix 1.0 ml of triethylamine and900 mlof

water, adjust the pH to 5.0 with dilute phosphoric acid,
dilute to 1000ml with watel; filter andmix with 60 volumes
of acetonitrile,

- flow rate. 1 ml per minute,
- spectrophotometer set at 220 nm,
- injection volume. 10 Ill.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 1.5 and the column efficiency is
not less than 2500 theoretical plates.

Inject the test solution and the reference solution. Any
individual impurity is not more than 0.8 per cent and the sum
of all impurities found is not more than 2.0 per cent.

Bacterial endotoxins (2.2.3). Not more than 0.125 Endotoxin
Unit per mg ofmeropenem.

Sterility (2.2.11). Complies with the test for sterility.

Loss on drying (2.4.19).9.0 per centto 12.0per cent, determined
on 1,0 g by drying it in vacuum oven at 65° for 6 hours.

Assay. Detennine by liquid chromatography (2.4.14).

Test solution. Determine the weight of the contents of
10 containers. Dissolve an accurately weighed quantity of the
mixed contents of the 10 containers containing about 10 mg of
Meropenem in the mobile phase and dilute to 100.0 ml with the

IIlo~Q~:P~~s~.

Reference solution. A 0.01 per cent w/v solution ofmeropenem
RS in the mobile phase.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsil~ebonded to porous silica (5Ilm),

- mobile phase: dilute 153 volumes of buffer solution
prepared·by dissOlving 20·ml·or 25 per centwlVof
tetrabutylammonium hydroxide to 1000 ml with water.
Adjust the pH to 7.5 with dilute phosphoric acid, add
30 volumes of acetonitrile and 20 volumes of methanol
and mix,

- flow rate. 1 ml per minute,
spectrophotometer set at 300 nm,

- injection volume. 20 Ill.
Inject the reference solution. The test is not valid unless the
tailing factorisnot rriorethan 1.5, the colinim efficiency in not
less than 2500 theoretical plates and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject alternately the test solution and the reference solution.
I

Calculate the content of C17H2sN30sS in the injection.
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Storage. Store protected from moisture.

Labelling. The label states the quantity in mg, of meropenem
in a suitable dose-volume.

Mestranol

OH
-C=CH

HsCO

Mol. Wt. 310.4

Mestranol is 3-methoxy-19-nor-17a-pregna-l ,3,5(1O)-trien
20-yn-17f3-0l.

Mestranol contains not less than 98.0 per cent and not more
than 102.0 per cent of C21H2602, calculated on the dried basis.

Category. Estrogen.

Dose. 12.5 to 50 flg daily, as the oestrogenic component of a
combined oral contraceptive preparation.

Description. A white or almost white, crystalline powder.

Identification

Test B may be omitted if tests A and C are carried out. Test A
may be omitted if tests Band C are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with mestranol RS.

B. In the test for Related substances the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (c).

C. Dissolve about 5 mg in 1 ml of sulphuric acid; a red colour
is produced which appears greenish-yellow in ultraviolet light
at 365 urn. On adding the solution to 10 ml ofwater and mixing,
the solution becomes pink and on standing a pink to violet
precipitate is produced.

Tests

Specific optical rotation (2.4.22). -20.0° to - 24.0°, determined
in a 1.0 per cent w/v solution in anhydrous pyridine.

Light absorption (2.4.7). Dissolve about 25 mg in sufficient
ethanol (95 percent) to produce 25 ml and dilute 10 ml of the
solution to 100 ml with ethanol (95per cent). When examined
in the range 230 nm to 360 urn, the resulting solution shows
absorption maximaat about 279 urn and 288 urn and a minimum
at about 286 urn. Absorbance at about 279 urn is 0.062 to 0.068

METFORMIN HYDROCHLORIDE

and at about 288 nm is 0.059 to 0.064, both calculated on the
dried basis.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 90 volumes of toluene and
10 volumes of ethanol (95 per cent).

Test solution (a). Dissolve 0.1 g of the substance under
examination in 10 ml ofchloroform.

Test solution (b). Dissolve 0.1 g of the substance under
examination in 100 ml of chlorofonn.

Reference solution (a). A 0.01 per cent w/v solution of the
substance under examination in chlorofonn.

Reference solution (b). A 0.005 per cent w/v solution of the
substance under examination in chlorofonn.

Reference solution (c). A 0.1 per cent w/v solution of
mestranol RS in chloroform.

Apply to the plate 5 III of each solution. After development,
dry the plate in air until the odour of the solvent is no longer
detectable, heat it at 110° for 10 minutes and spray the hot
plate with ethanolic sulphuric acid (20 per cent). Heat again
at 110° for 10 minutes and examine in daylight and in ultraviolet
light at 365 urn. Any secondary spot in the chromatogram
obtained with test solution (a) is not more intense than the
spot in the chromatogram obtained with reference solution
(a), and not more than one such spot is more intense than
the spot in the chromatogram obtained with reference
solution (b).

Loss on drying (2.4.19). Not more than 1.0 per cent, determined
on 0.5 g by drying in an oven at 105° for 3 hours.

Assay. W~igh accurately about 0.2 g, dissolve in 40 ml of
tetrahydrofuran and add 5 ml of 10 per cent w/v solution of
silver nitrate. Titrate with 0.1 M sodium hydroxide,
determining the end-point potentiometrically (2.4.25).

1 ml of 0.1 M sodium hydroxide is equivalent to 0.03104 g of
C21H2602'

Storage. Store protected from light and moisture.

Metformin Hydrochloride

, HCI

CJfllNj,HCl Mol. Wt. 165.6

Metforrnin Hydrochloride is 1,1-dimethylbiguanide
hydrochloride.
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Metformin Hydrochloride contains not less than 98.5.per cent
and not more than 101.0 per cent of CJfllNs,HC1, calculated
on the dried basis.

Category. Hypog1ycaemic.

Dose. 0.5 to 3 g daily, in divided doses.

Description. A white, crystalline powder; hygroscopic.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with metjormin
hydrochloride RS or with the reference spectrum ofmetformin
hydrochloride.

B. Dissolve 25 mg in 5 ml of water, add 1.5 ml of5 M sodium
hydroxide, 1 ml of I-naphthol solution and, dropwise with
shaking, 0.5 ml of sodium hypochlorite solution (3 per cent
elY; an orange-red colour is produced which darkens on
keeping.

C. Dissolve 10 mg in 10 ml ofwater and add 10 ml of a solution
prepared by mixing equal volumes ofa 10 per cent w/v solution
of sodium nitroprusside, a 10 per cent w/v solution of
potassiumferricyanide and a 10 p.ercent-w/vso1ution of
sodium hydroxide and allowing to stand for 20 minutes; a
wine red colour develops within 3 minutes.

D. Gives reaction A of chlorides (2.3.1).

Tests

Related substances. Determine by liquid chromatography
,_.._..•........._---

Test solution. Dissolve 50 mg of the substance under
examination in 10 ml ofwater.

Reference solution (a). A 0.0005 per cent w/v solution of the
substance under examination in water.

Reference solution (b). A 0.0001 per cent w/v solution of
dicyandiamide in water.

Chromatographic system
- a stainless steel column 30 cm x 4 mm, packed with

octadecy1silane bonded to porous silica (10 fLm),

- mobile phase: a solution containing 0.087 per cent w/v
of sodium pentanesulphonate and 0.12 per cent w/v of
sodium chloride, adjusted topH-3.5 using Lper cent
v/v solution of orthophosphoric acid,

- flow rate. 1ml per minute,
spectrophotometer set at 218 nm,

- injection volume. 20 J1l.
For the test solution record the chromatogram for three times
the retention time of the principal peak. In the chromatogram
obtained with the test solution the area of any peak

IP 2010

corresponding to dicyandiamide is not greater than that
obtained with reference solution (b) and the area of any other
secondary peak is not greater than that obtained with reference
solution (a).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 60 mg, dissolve in 4 ml of
anhydrousformic acid, add 50 ml of acetic anhydride. Titrate
with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.008281 g of
CJf11Ns,HCl.

Storage. Store protected from light and moisture.

Metformin Tablets
Metformin Hydrochloride Tablets

Metformin Tablets contain not less than 95.0 per cent and not
more than 105.0 per cent of the stated amount of metformin
hydrochloride, C4HllNs,HCl.

Usual strengths. 500 mg; 850 mg.

Identification

A. Shake a quantity of the powdered tablets containing 20 mg
of Metformin Hydrochloride with 20 ml of ethanol, filter,
evaporate the f1ltrate to dryness on a water-bath and dry the
residue at 105° for 1 hour.

On the residue, determine by infrared absorption
spect:I:ophotQmetry.(2.4.6). Compare thespectJ:'IJ.m withth~t

obtained with metjorminhydrochlorideRS. or with the
reference spectrum of metformin hydrochloride.

B.Triturate a quantity of the powdered tablets containing
50 mg of Metformin Hydrochloride with 10 rn1 of water and
filter. To 5 ml of the filtrate, add 1.5 ml of5 M sodium hydroxide,
1 rn1 of I-naphthol solution and, dropwise with shaking,
0.5 ml_Q! dilute ~Qdium hypochlorite solution; an orange-red
colour is produced which darkens on keeping.

C.The filtrate obtained in test B gives reaction A of chlorides
(2.3.1).

Tests

Related substances. Determine by liquid chromatography
(2.4.14).
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Test solution. Shake a quantity of the powdered tablets
containing 0.5 g of Metformin Hydrochloride with 100 ml of
water and filter.

Reference solution (a). Dilute 0.1 ml of the test solution to
100 ml with water.

Reference solution (b). A 0.0001 per cent w/v solution of
dicyandiamide in watel:

Chromatographic system
- a stainless steel column 30 cm x 4 rom, packed with

octadecylsilane bonded to porous silica (10 Ilm),
mobile phase: a solution containing 0.087 per cent w/v
of sodium pentanesulphonate and 0.12 per cent w/v of
sodium chloride, adjusted to pH 3.5 using 1 per cent
v/v solution of orthophosphoric acid,
flow rate. 1ml per minute,
spectrophotometer set at 218 urn,
injection volume. 20 fll.

For the test solution record the chromatogram for three times
the retention time of the principal peak. In the chromatogram
obtained with the test solution the area of any peak
corresponding to dicyandiamide is not greater than that
obtained with reference solution (b) and the area of any other
secondary peak is not greater than that obtained with reference
solution (a).

Dissolution (2.5.2).

Apparatus. No.2,
Medium. 900 ml of a 0.68 per cent w/v solution ofpotassium
dihydrogen phosphate, adjusted to pH 6.8 by the addition of
1 M sodium hydroxide,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter, dilute
suitably with water and measure the absorbance of the
resulting solution at the maximum at about 233 urn (2.4.7).
Calculate the content of C4HllNs,HCl, in the medium taking
806 as the specific absorbance at 233 urn.

D. Not less than 70 per cent of the stated amount of C4H11Ns,

HO.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.1 g of Metformin
Hydrochloride, shake with 70 ml ofwater for 15 minutes, dilute
to 100.0ml with water and filter. Dilute 10.0ml ofthe filtrate to
100.0 ml with water. Further dilute 10.0 ml to 100.0 ml with
water and measure the absorbance of the resulting solution
at the maximum at about 232 urn (2.4.7). Calculate the content
of C4Hll Ns, HCl taking 798 as the specific absorbance at
232 urn.

Metformin Hydrochloride Sustained
release Tablets

Metformin Hydrochloride Sustained-release Tablets contain
not less than 90.0 per cent and not more than 110.0 per cent of
the stated amount ofmetformin hydrochloride, C4H11Ns.HCl.

Identification

A. Shake a quantity of the powdered tablets containing about
20 mg ofMetformin Hydrochloride with 20 ml of dehydrated
alcohol and filter, evaporate the filtrate to dryness on a water
bath and dry the residue at 105° for 1hour. The residue complies
with the following test. Determine by infrared absorption
spectrophotometry (2.4.6). Compare the spectrum with that
obtained with metformin hydrochloride RS. or with the
reference spectrum of metformin hydrochloride.

B. Triturate a quantity of the powdered tablets containing
about 50 mg ofMetformin Hydrochloride with 10 ml ofwater
and filter. To 5 ml of the filtrate, add 1.5 ml of 5 M sodium
hydroxide, 1 ml of i-naphthol solution and, dropwise with
shaking; 0.5 ml of dilute sodium hypochlorite solution; an
orange-red colour is produced which darkens on keeping.

Tests

Dissolution (2.5.2).

Apparatus No.2,

Medium. 1000 ml of phosphate buffer pH 6.8 prepared by
dissolving 27.22 g of monobasic potassium phosphate in
1000 ml of water. Take 250 ml of this solution, add 112 ml of
0.2 M sodium hydroxide solution, then dilute to 1000 ml with
water,

Speed and time. 100 rpm and 1 hour, 3 hours and 10 hours.

Withdraw a suitable volume of the medium and filter. Measure
the absorbance of the filtered solution, suitably diluted if
necessary, at the maximum at about 233 urn (2.4.7). Calculate
the content ofC4H11Ns.HCl in the medium from the absorbance
obtained from a solution ofknown concentration ofmetfonnin
hydrochloride RS in the same medium.

D. Not less than 25 per cent and not more than 50 per cent in
1 hour, not less than 45 per cent and not more than 75 per cent
in 3 hours and not less than 80 per cent in 10 hours of
C4H11NsHCl in the medium.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. A 2.5 per cent v/v solution of acetonitrile in
water. ~,'
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C21H27NO,HCl Mol. Wt. 345.9

Methadone HydrocWoride is (RS)-dimethyl-(l-methyl
4-oxo-3,3-diphenyThexyl)arnine hydrocWoride.

Methadone HydrocWoride contains not less than 98.5 per
cent and not more than 100.5 per cent of C2IH27NO,HCl,
calculated on the dried basis.

Category. Narcotic analgesic.

Dose. Orally or by subcutaneous or intramuscular injection, 5
to 10 mg every 6 to 8 hours.

Description. A white, crystalline powder.

Identification

Test A may be omitted iftests B, C and D are carried out. Tests
Band C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with methadone
hydrochloride RS or with the reference spectrum ofmethadone
QydrocWoride.

B. To 2 ml of a 5 per cent w/v solution in carbon dioxide-free
water add 1 ml of 0.1 M hydrochloric acid and 6 ml of
ammonium thiocyanate solution; a white precipitate is
produced which becomes crystalline on stirring for a few
minutes. The precipitate, after drying at 105° melts at 143° to
148° (2.4.21).

C. Dissolve 50 mg in 5ml of carbon dioxide-free water, add
1 ml of 6 M ammonia, mix, allow to stand fOt5 minutes and
filter; the filtrate gives reaction A of cWorides (2.3.1).

D. Optical rotation of a 2-dm layer of a 5 per cent w/v solution
in carbon dioxide-free water, is - 0.05° to +0.05° (2.4.22).

Tests

Appearance ofsolution,AS;Oper·centw/v solution·in-carbon
dioxide-free water is clear (2.4.1), and colourless (2.4.1).

Acidity or alkalinity. To lOrnl ofa2.0 per centWlvsolution in
carbon dioxide-free water add 0.2 ml of methyl red solution
and 0.2m1 of0.01 M sodium hydroxide; the solution is yellow.
Add 0.4 ml of 0.01 M hydrochloric acid; the solution is red..

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Test solu-rion...pispersea quantity of thepoWclflred tablets
containing about 0.5 g ofMetfonnin HydrocWoride in 100 ml
ofthe solvent mixture. Take 10 ml of this solution and centrifuge
at 3500 rpm for 15 minutes. DiluteS ml of this supernatant to
100 ml with the solvent mixture.

Reference solution (a). A 0.0005 per cent w/v solution of
dicyandiamide in the solvent mixture.

Reference solution (b). A 0.0025 per cent w/v solution of
metjonnin hydrochloride RS in the solvent mixture.

Reference solution (c). Dilute 1 ml each of reference solution
(a) and reference solution (b), to 100 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5 ~),

- mobile phase: a mixture of 90 volumes ofbuffer solution
prepared by dissolving 1 g each of sodium heptane
sulphonate and sodium chloride to 1800 ml of water,
adjusted to pH 3.85 with 0.06 M orthophosphoric acid
and dilute to 2000 ml with water and 10 volumes of
acetonitrile,

- flow rate. 1 ml per minute,
- specfrophotoiiiderset at 218riiii;
- injection volume. 20 Ill.

Inject reference solution (c). The test is not valid unless the
tailing factor of the peak due to metforrnin hydrochloride is
not more than 2.0. The resolution between the peaks due to
dicyandiarnide and metforrnin hydrocWoride is not less than
2.0. The relative standard deviation for replicate injections is

-nofmore ilian 2:0- per cent for metforiiiiii-fiycrroc@oriaeanif
not more than 10 per cent for dicyandiarnide.

Inject reference solution (c) and the test solution. In the
chromatogram obtained with the test solution the area of peak
corresponding to dicyandiarnide is not more than the area of
the peak due to dicyandiarnide in the chromatogram obtained
with reference solution (c).(0.02 percent) and the area of any
other secondary peak is not more than the area of peak due to
metforrnin hydrocWoride in the chromatogarm obtained with
reference solution (c) (0.1 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Shake a quantity of the
powdercontainingaboutO.l g .of MetfonninHydrocWoride
with 70 ml ofwater for 15 minutes, dilute to 100 ml with water
and filter. Dilute 5 m1 of the filtrate to 50.0 m1 with water. Further
dilute 5.0 ml to 50.0 m1 with water. Measure the absorbance of
the resulting solution at the maximum at about 232 TIm (2.4.7).

Calculate the content of C4HllN5HCl from the absorbance
obtained by carrying out the Assay simultaneously using
metjonnin hydrochloride RS.

Methadone Hydrochloride
Amidone Hydrochloride

CHs
CHs
I

N'CHs
CHs

, HCI
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Mobile phase. A mixture of 60 volumes of ethanol (95 per
cent), 30 volumes of glacial acetic acid and 10 volumes of
water.

Test solution. Dissolve 0.5 g of the substance under
examination in 10 ml of ethanol (95 per cent).

Reference solution. A 0.005 per cent w/v solution of the
substance under examination in ethanol (95 per cent).

Apply to the plate 10 III of each solution. After development,
dry the plate in air, spray with dilute potassium
iodobismuthate solution. Any secondary spot in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with the
reference solution.

Sulphated ash (2.3.18). Not ,more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.5 g, dissolve in 50 ml of
anhydrous glacial acetic acid, add 5 ml of mercuric acetate
solution. Titrate with 0.1 M perchloric acid, using crystal
violet solution as indicator and continuing the titration until
the colour changes from violet-blue to green. Carry out a blank
titration.

1 ml of 0,1 M perchloric acid is equivalent to 0.03459 g of
~lH27NO,HCl.

Storage. Store protected from light and moisture.

Methadone Injection
Methadone Hydrochloride Injection; Amidone
Hydrochloride Injection; Amidone Injection

Methadone Injection is a sterile solution of Methadone
Hydrochloride in Water for Injections.

Methadone Injection contains not less than 92.5 per cent and
not more than 107.5 per cent of the stated amount of
methadone hydrochloride, C21H27NO,HCl.

Usual strengths. 5 mg per ml; 10 mg per ml.

Identification

Make a volume containing 0.1 g ofMethadone Hydrochloride
alkaline with 5 M sodium hydroxide, stir with a glass rod until
the precipitate solidifies, fIlter, wash with water and dry over
phosphorus pentoxide at room temperature at a pressure of
2 kPa. The residue complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with'that obtained with methadone
hydrochloride RS treated in the same manner or with the
reference spectrum of methadone.

METHADONE LINCTUS

B. To 5 mg add 0.05 ml ofdinitrobenzene solution and 0.05 ml
of a 50 per cent w/v solution of sodium hydroxide; a purple
colour is produced which changes slowly to dark brown.

Tests

pH (2.4.24). 5.0 to 6.5.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. To an accurately measured volume containing about
10 mg ofMethadone Hydrochloride add 1ml ofglacial acetic
acid and dilute to 100.0 ml with water. To 10.0 ml ofthis solution
add 10 ml of a 0.4 per cent w/v solution of picric acid and
10 ml ofphosphate bufferpH4.9, extrl:ict with three quantities,
each of 15 ml, of chloroform, dilute the combined chloroform
extracts to 50.0 ml with chloroform. To 10.0 ml add sufficient
chloroform to produce 20.0 ml and measure the absorbance of
the resulting solution at the maximum at about 350 nm (2.4.7),
using as the blank a solution prepared in the samemanner but
omitting the substance under examination. Calculate the
content ofC21H27NO,HCl taking 448 as the specific absorbance
at 350 nm.

Storage. Store protected from light, in single dose container.

Methadone Linctus
Methadone Hydrochloride Linctus; Amidone
HydrochlorideLinctus; Amidone Linctus

Methadone Linctus is a solution containing 0.04 per cent w/v
of Methadone Hydrochlori4e in a suitable vehicle with a tolu
flavour.

Methadone Linctus contains not less than 0.036 per cent and
not more than 0.044 per cent w/v of stated amount of
methadone hydrochloride, C21H27NO,HCl.

Category. Opioid analgesic.

Identification

To 50 ml, add 30 ml of water and 1M sulphuric acid until the
solution is acidic to litmus paper. Extract with two 20 ml
quantities of petroleum spirit (boiling range, 40° to 60°),
discarding the extracts, add 5 M sodium hydroxide until the
solution is alkaline to litmuspaper. Add 4 g ofsodium chloride,
shake to dissolve, extract with two 25 ml quantities of ether
and wash the combined ether extracts with five 20 ml quantities
of water. Dry with anhydrous sodium sulphate, filter,
evaporate to dryness and dry the residue over phosphorus
pentoxide at a pressure of 2 kPa. The residue complies with
the following tests. .

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with methadone RS
or with the reference spectrum of methadone.
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Mol. Wt. 454.4

Methotrexate

B. To 5 mg add 0.05 ml of dinitrobenzene solution and 0.05 ml
of a 50 per cent w/v solution of sodium hydroxide. A purple
colour is produced which changes slowly to dark brown.

Tests

Methadone Tablets

Other tests. Complies with the tests stated under Oral Liquids.

Assay. To 30 g add 1 ml of glacial acetic acid and dilute to
100 ml with water. To 10 ml of the resulting solution add 10 ml
of a 0.4 per cent w/v solution of picric acid and 10 ml of
phosphate bufferpH4.9, extract with three 15 ml quantities of
chloroform and dilute the combined chloroform extracts to
50 ml with chloroform. To 10 ml add sufficient chloroform to
produce 20 ml and measure the absorbance of the resulting
solution (2.4.7), at the maximum at about 350 nm using as the
blank a solution prepared in the same manner but using 10 ml
of a 1per cent v/v solution ofglacial acetic acid and beginning
at the words 'add 10 ml ofa 0.4 per cent w/v ....... '. Calculate
the content of Cz1Hz7NO, HCl taking 448 as the specific
absorbance at 350 nm.

Determine the weight per ml (2.4.29) of the linctus,' and
calculate the content of Cz1Hz7NO,HC1, weight in volume.

Storage. Store protected from light.

Labelling. The label states the strength in terms of the
equivalent amount of methadone.

A. Shake a quantity of the powdered tablets containing 0.1 g
of Methadone Hydrochloride with 20 ml of water and
centrifuge. Make the supernatant liquid alkaline with
5 M sodium hydroxide, stir with a glass rod until the precipitate
solidifies, fllter, wash with water and dry over phosphorus
pentoxide at room temperature at a pressure of 2 kPa.

On ..the-r.esidue,--deter.mine..by-infrared.-absorption
spectrophotometry (2.4.6). Compare the spectrum with that
obtained with methadone hydrochloride RS or with the
reference spectrum of methadone.

B. Extract a quantity of the powdered tablets containing 0.1 g
of Methadone Hydrochloride with 10 ml of water, fllter and
wash the residue,with sufficient water to bring the volume of
the flltrate to 10 ml. Add to the flltrate 0.125 g of picrolonic

acid dissolved in 50 ml of boiling water, stir and allow to
stand for 2 hours The residue, after recrystallisation from
ethanol (20 per cent), washing with ethanol (20 per cent)
and drying at 105°, melts at about 160° or 180° (2.4.21).

Tests

Uniformity of content. Comply with the test stated under
Tablets.

Crush one tablet to a fine powder and transfer to a 25 ml
volumetric flask. Add 20 ml of water, mix by shaking and
dilute to volume with water. Mix well and centrifuge. Dilute a
suitable volume of the clear, supernatant liquid with water to
produce a solution containing about 0.2 mg of Methadone
Hydrochloride per ml. Measure the absorbance of the resulting
solution at the maximum at about 291 nm (2.4.7). Calculate the
content of Cz1Hz7NO,HCl in the tablet from the absorbance
obtained by repeating the operation on an accurately weighed
quantity of methadone hydrochloride RS.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 50 mg of Methadone
Hydrochloride, add 60 ml of water and 5 ml of glacial acetic
acid, heat on awatercbath for 5 minutes; mix with the aid of
ultrasound for 10 minutes and dilute to 100.0 ml with water.
Filter, discarding the first 10 ml ofthe filtrate, and dilute 20.0 ml
to 100.0 ml with water. To 10.0ml of the resulting solution, add
10 ml of a 0.4 per cent w/v solution ofpicric acid and 10 ml of
phosphate bufferpH 4.9, extract with three quantities, each of

Methadone Hydrochloride Tablets; Amidone 15 ml, of chloroform, dilute the combined chloroform extracts
.Hydr0chl0Fide-Tablets~Amid0ne-Tablets- . .t050.0mlwithchloroform.To~0.0.mladdsufficientchlorofol1n- ..

to produce 20.0 ml and measure the absorbance of the resulting
Methadone Tablets contain not less than 92.5 per cent and solution at the maximum at about 350 nm (2.4.7), using as the
not more than 107.5 per cent of the stated amount of blank a solution prepared in the same manner but omitting the
methadone hydrochloride, Cz1Hz7NO,HCl. substance under examination. Calculate the content of

Usual strengths. 5 mg; 10 mg. Cz1Hz7NO,HCl taking 448 as the specific absorbance at
350nm.

Identification
Storage. Stoiepioteded from light and moistili:'e.

1662



IP 2010

Methotrexate is 4-amino-4-deoxy-1O-methylpteroyl
L-glutamic acid.

Methotrexate contains not less than 97.0 per cent and not
more than 102.0 per cent of C2oH22NsOs, calculated on the
anhydrous basis.

Category. Anticancer.

Dose. For adults, 2.5 to 10 mg; for children, 2.5 to 5 mg.

Description. A yellow to orange-brown, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with methotrexate
RS or with the reference spectrum of methotrexate.

B. When examined in the range 230 nm to 380 nm (2.4.7), a
0.001 per cent w/v solution in 0.1 M sodium hydroxide shows,
absorption maxima at about 258 nm, 303 nm and 371 nm; ratio
of the absorbance at the maximum at about 303 nm to that at
the maximum at about 371 nm, 2.8 to 3.3.

Tests

Specificoptical rotation (2.4.22). +19.0° to +24.0°, determined
in a 1.0 per cent w/v solution in a solution containing 1.4 per
cent w/v of sodium carbonate.

Snlphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 12.0 per cent, determined on
0.25 g.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dissolve 25 mg of the substance under
examination in 250.0 ml of the mobile phase.

Reference solution (a). Dissolve 25 mg of methotrexate RS in
250.0 ml of the mobile phase,

Reference solution (b). Dissolve 25 mg of methotrexate RS
and 25 mg offolic acid in 250.0 ml of the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (5 !lm),
- mobile phase:, a mixture of 92 volumes of phosphate

buffer pH 6.0 and 8 volumes of acetonitrile,
- flow rate. 1.4 ml per minute,
- spectrophotometer set at 302 nm,

injection volume. 20 fll.
Inject reference solution (a). The test is not valid unless the
relative standard deviation for replicate injections is not more
than 2.0 per cent.

Inject reference solution (b). The resolution between the peaks
due to methotrexate and folic acid is not less than 5.0.

METHOTREXATE INJECTION

Inject separately the test solution and reference solution (a)
and measure the responses for the principal peak.

Calculate the content of C2oH22NsOs.

Storage. Store protected from light and moisture.

CAUTION - Great care should be ta/cen to prevent inhaling
particles of Methotrexate and exposing the skin to it.

Methotrexate Injection
Methotrexate Injection is a sterile solution of Methotrexate in
Water for Injections containing Sodium Hydroxide.

Methotrexate Injection contains not less than 95.0 per cent
and not more than 110.0 per cent of the stated amount of
methotrexate, C2oH22NsOs.

Usnal strengths. 2.5 mg perml; 25 mg per ml.

Description. A dear, yellowish solution.

Identification

When examined in the range of 200 nm to 400 nm (2.4.7), a
0.001 per cent w/v solution in 0.1 M sodium hydroxide shows
absorption maxima at 258, 303 and 371 nm.

Tests

pH (2.4.24). 7.5 to 9.0.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute a volume of the injection with the mobile
phase to produce a solution containing 0.0025 per cent w/v of
Methotrexate.

Reference solution (a). A 0.0025 per cent w/v solution of
methotrexate RS in the mobile phase.

Reference solution (b). A solution containing 0.0025 per cent
w/v each of methotrexate RS and folic acid in the mobile
phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (5 !lm),
mobile phase: 92 volumes of phosphate buffer pH 6.0
and 8 volumes of acetonitrile,

- flow rate. 1.4 ml per minute,
,- spectrophotometer set at 302 nm,
- injection volume. 20 fll.

Inject reference solution (a). The test is not valid unless the
relative standard deviation for the replicate injections is not
more than 2.0 per cent.
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Inject reference solution (b). The resolution between the peaks
due to methotrexate and folic acid is not less than 5.0.

Inject separately the test solution and reference solution (a)
and measure the responses for the principal peak.

Calculate the content of C2oH22NgOs in the injection.

Storage. Store protected from light.

Labelling. The label states that the injection is not intended
for intrathecal injection when an antimicrobial preservative is
present.

Methotrexate Tablets
Methotrexate Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
methotrexate, C2oH22NgOs.

Usual strength. 2.5 mg.

Identification

Extract a quantity of the powdered tablets containing 10 mg of
Methotrexate with. sufficient O)M sodium hydroxideto
produce 100 ml, filter anddilute 10 ml of thefJ.1trate to i00 till
with 0.1 M sodium hydroxide.

When examined in the range 230 nm.to 380 TIm (2.4.7), the
resulting solution shows absorption maxima at about 258 TIm,

303 TIm and 371 TIm.

Tests

Dissolution (2.5.2).

Apparatus No.1,

Medium. 900 nll of 0.1 M hydrochloric acid,
Speed and time. 50 rpm and 45 minutes.

Withdraw a suitable volume of the medium and filter promptly
through a membrane filter disc having an average pore diameter
not greater than LOIllU;rejecting the frrstfew nllof the filtrate.
Measure the absorbance of the filtrate at the maximum at about
306 TIm (2.4.7). Calculate the content ofC2oH22NgOs taking 430
as the specific absorbance at 306 TIm.

D. Not less than 75 per cent of the stated amount of
C2oH22NgOS.

Uniformity ofcontent~ Cotnply-with tlltnest -sfated-undet
Tablets.

Carry out the test as described underAssay, using the following
solutions.

Test solution. Crush one tablet and mix with 100 nll of the
mobile phase with the aid of ultrasound, centrifuge and use
the supernatant liquid.

IP 2010

Reference solution (a). A 0.0025 per cent w/v solution of
methotrexate RS in the mobile phase.

Reference solution (b). A solution containing 0.0025 per cent
w/v each of methotrexate RS and folic acid in the mobile
phase.

Calculate the content of C2oH22NgOs in the tablet.

Other tests.·Comply with tlJe tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 2.5 mg of
Methotrexate andmix with 100.0 nll of the mobile phase with
the aid ofultrasound, centrifuge and use the supernatant liquid.

Reference solution (a). A solution containing 0.0025 per cent
w/v each of methotrexate RS and folic acid in the mobile
phase.

Reference solution (b). A 0.0025 per cent yv/v solution of
methotrexate RS in the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (5Ilm),
mobile phase: a mixture of 92 volulIies ofphosphate
buffer pH 6.0 and 8 volumes of acetonitrile,

- flow rate. 1.4 nll per minute,
- spectrophotometer set at 302 TIm,

- injection volume. 20 IJI.
Inject reference solution (a). The test is not valid unless the
relative standard deviation for replicate injections is not more

Inject reference solution (b). The resolution between the peaks
due to methotrexate and folic acid is not less than 5.0.

lliject separately the test sohitioI1·:iI1d referenc:esohition·(l:O
and measure the responses for the principal peak.

Calculate the content.ofC20H22NgOsin the tablets.

Storage. Store protected from light and moisture.

Methoxamine Hydrochloride

Methoxamine Hydrochloride is all-rac-2-amino
1-(2,5- dimethoxyphenyl)propan-1-o1 hydrochloride.
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Methoxamine Hydrochloride contains not less than 98.5 per
cent and not more than 101.0 per cent of CIlH 17N03,HCl,
calculated on the dried basis.

Category. Sympathomimetic.

Dose. By intramuscular injection, 10 to 15 mg; by slow
intravenous injection, 5 to 10 mg.

Description. Colourless crystals or white, plate-like crystals
or a white, crystalline powder; odourless or almost odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with methoxamine
hydrochloride RS or with the reference spectrum of
methoxamone hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.005 per cent w/v solution shows an absorption maximum
only at about 290 nm; absorbance at about 290 nm, about 0.69.

C. Dissolve 20 mg in 2 ml of water, add 5 ml of diazotised
nitroaniline solution and 1 ml of dilute sodium carbonate
solution. Allow to stand for 2 minutes and add 1 ml of
1 M sodium hydroxide; a deep red colour is produced which
is extractable with I-butanol.

D. A 5 per cent w/v solution gives the reactions of chlorides
(2.3.1).

Tests

pH (2.4.24). 4.0 to 6.0, determined in a 2.0 per cent w/v solution.

Related substances. Determine by thin-layer chromatography
(2.4.14), coating the plate with silica gel GF254.

Mobile phase. A mixture of 86 volumes of chloroform,
12 volumes of methanol and 2 volumes of strong ammonia
solution.

Test solution. Dissolve 0.2 g of the substance under exami
nation in 10 ml of methanol.

Reference solution (a). A 0.02 per cent w/v solution of the
substance under examination in methanol.

Reference solution (b). A 0.01 per cent w/v solution of
2,5-dimethoxybenzaldehyde in methanol.

Apply to the plate 5 fll of each solution. After development,
dry the plate in air and examine in ultraviolet light at 365 nm.
Any spot corresponding to 2,5-dimethoxybenzaldehyde in
the chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with
reference solution (b). Spray the plate with a 0.3 per cent w/v
solution of ninhydrin in I-butanol containing 3 per cent v/v
of glacial acetic acid and heat at 105° for 5 minutes. Any
other secondary spot in the chromatogram obtained with the

METHOXAMINE INJECTION

test solution is not more intense than the spotin the
chromatogram obtained with reference solution (a).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 1.0per cent, determined
on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Weigh accurately about 0.5 g and dissolve in 30 ml of
anhydrous glacial acetic acid, 15 ml of mercuric acetate
solution and 5 ml of acetic anhydride, warming if necessary.
Titrate with 0.1 M perchloric acid, using crystal violet
solution as indicator. Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02477 g of
CllH17N03,HCl.

Storage. Store protected from light and moisture.

Methoxamine Injection
Methoxamine Hydrochloride Injection

Methoxamine Injection is a sterile solution containing 2 per
cent w/v of Methoxamine Hydrochloride in Water for
Injections.

Methoxamine Injection contains not less than 1.90 per cent
and not more than 2.10 per cent w/v of methoxamine
hydrochloride, C jjH17N03, HCl.

Identification

A. When examined in the range 230 nm to 360 nm (2.4.7), the
solution obtained in the Assay shows an absorption maximum
only at about 290 nm.

B. Dilute 1 ml with 1 ml of water, add 5 ml of diazotised
nitroaniline solution and 1 ml of dilute sodium carbonate
solution. Allow to stand for 2 minutes and add 1 ml of
1M sodium hydroxide; a deep red colour is produced which
is extractable with I-butanol.

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 86 volumes of chloroform,
12 volumes of methanol and 2 volumes of strong ammonia
solution.

Test solution. Dilute the injection, ifnecessary, with water so
as to contain 2.0 per cent w/v ofMethoxamine Hydrochloride.

Reference solution (a). Dilute 1 volume of the test solution to
100 ml with water.

Reference solution (b). A 0.01 per cent w/v solution of 2,5
dimethoxybenzaldehyde in methanol.
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Apply to the plate Sill ofeach solution. After development,
dry the plate in air and examine in ultraviolet light at 365 nm.
Any spot corresponding to 2,5-dimethoxybenzaldehyde in
the chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with
reference solution (b). Spray the plate with a 0.3 per cent w/v
solution of ninhydrin in I-butanol containing 3 per cent v/v
of glacial acetic acid and heat at 1050 for 5 minutes. Any
other secondary spot in the chromatogram obtained with the
test solution is not more intense than the spot in the
chromatogram obtained with reference solution (a).

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. To an accurately measured volume containing about
100 mg of Methoxamine Hydrochloride add sufficient water
to produce 100.0 ml. Dilute 5.0 ml of this solution to 100.0 ml
with water. Measure the absorbance of the resulting solution
at the maximum at about 290 nm (2.4.7). Calculate the content
of CllH 17N03,HCl taking 137 as the specific absorbance at
290nm.

Storage. Store protected from light.

Methyl Salicylate
Wintergreen Oil

CgHg0 3 Mol. Wt. 152.2

Methyl Salicylate is 2-hydroxybenzoic acid methyl ester.

Methyl Salicylate contains not less than 99.0 per cent w/w
and not more than 100.5 per cent w/w of C8H80 3•

Category. Counter-irritant.

Description. A colourless or slightly yellow liquid; odour,
strong; persistent, characteristic and aromatic.

Identification

IP 2010

Tests

Appearance ofsolntion. To 2 ml add 10 ml of ethanol (95 per
cent). The resulting solution is clear (2.4.1), and not more

. intensely coloured than reference solution YS7 (2.4.1).

Acidity. Dissolve 5.0 g in 50 ml of ethanol (95 per cent),
previously neutralised to a blue colour with bromocresol green
solution by the addition of 0.1 M sodium hydroxide. Not
more than 0.4 ml of 0.1 M sodium hydroxide is required to
restore the blue colour.

Refractive index (2.4.27). 1.534 to 1.538.

Weight per ml (2.4.29). 1.175 g to 1.185 g.

Assay. Weigh accurately about 0.5 g, dissolve in 25 ml of
ethanol (95 per cent), add 0.05 ml ofphenol red solution and
neutralise with 0.1 M sodium hydroxide. Add 50.0 ml of
0.1 M sodium hydroxide and heat under a reflux condenser
on a water-bath for 30 minutes. Cool and titrate with
0.1 M hydrochloric acid. Carry out a blank titration.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.01522 g of

C8Hg0 3•

.Storage..Store protected from light.

Industrial Methylated Spirit
IMS
Industrial Methylated Spirit is a mixture of nineteen volumes

.... _oLEthanol_of.an.. appropriate_strength..andone~v:olume_oL~_.
approved wood naphtha.

Category. Pharmaceutical aid (solvent).

Description. Clear, colourless, mobile, volatile liquid; odour,
spirituous and of wood naphtha.

Identification

Mix 0.1 ml with 0.05 ml of an 11 per cent w/w soliitionof
phosphoric acid and 0.25 ml of dilute potassium
permanganate solution. After 1 minute add a few mg of
sodium metabisulphite and shake until the mixture is
decolorised. Add 1.5 ml of a 50 per cent v/v solution of
sulphuric acid and a few mg offinely powdered chromotropic
a.dd_s..QdilJ./n salt, .. shake welL and .. heatQU flWl!ter-1:>ll1b f<rr
5 minutes; a deep violet colour is produced.

A. To 10 ml of a saturated aqueous solution add 0.05 ml of Tests
ferric chloride test solution; a violet colour develops.

B. Heat 0.25 ml with 2 ml of2 M sodium hydroxide on a water
bath for 5 minutes and add 3 ml of 1 M sulphuric acid. Filter
and wash the precipitate. with water. The precipitate after
drying at 1050 for 1 hour melts at 1560 to 1610 (2.4.21).

Relative density (2.4.29). Not greater than 0.815.

Acidity or alkalinity. 25 ml requires not more than 0.2 ml of
0.1 M sodium hydroxide to produce a pink colour with
phenolphthalein solution and not more than 1.0 ml of
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0.1 M hydrochloric acid is required to produce a red colour
with methyl red solution.

Appearance ofsolution. Dilute 5.0 ml to 100 ml with water; the
solution is clear (2.4.1).

Aldehydes. Not more than 50 ppm, determinedby the following
method. To 5.0 ml add 5 ml of water and 1 ml of decolourised
fuchsin solution and allow to stand for 30 minutes. Any colour
produced is not more intense than that obtained by treating
in the same manner 5 ml of a 0.005 per cent w/v solution
of redistilled acetaldehyde in aldehyde-free ethanol
(95 per cent).

Non-volatile matter. When evaporated and dried at 1050
, leaves

not more than 0.01 per cent w/v of residue.

Storage. Store in tightly-closed containers at a tempera~re

not exceeding 300
•

Labelling. The label states that it is inflammable.

Methylcellulose
Cellulose Methyl Ether

Methylcellulose is a cellulose having some of the hydroxyl
groups in the form of the methyl ether. Various grades are
available and are distinguished by a number indicative of the
apparent viscosity in millipascal seconds of a 2 per cent w/w
solution measured at 200

•

Methylcellulose contains not less than 27.5 per cent and not
more than 31.5 per cent ofmethoxyl (-OCH3) groups, calculated
on the dried basis.

Category. Bulk laxative; pharmaceutical aid (tablet excipient;
suspending agent).

Description. A white or yellowish white or greyish white
powder or granules; practi~ally odourless; hygroscopic after
drying.

Identification

A. With constant stirring add a quantity containing 1.0 g of
the dried substance into 50 ml of carbon dioxide-free water
previously heated to 90°. Allow to cool, dilute to 100 ml with
carbon dioxide-free water and continue stirring until solution
is complete (solution A). Heat 10 ml of solution A on a water
bath with stirring. At temperatures above 40° the solution
becomes cloudy or a flocculent precipitate is formed. On
cooling, the solution becomes clear.

B. To 10 ml of solution A add 0.3 rnl of 2 M acetic acid and
2.5 rnl of a 10.0 per cent w/v solution of tannic acid; a
yellowish white, flocculent precipitate is produced which
dissolves in 6 M ammonia.

METHYLCELLULOSE

C. Without heating completely dissolve 0.2 g in 15 ml of a
70 per cent w/w solution of sulphuric acid, pour the solution
with stirring into 100 ml oficed water. In a test-tube kept in ice,
mix thoroughly 1 ml of the solution with 8 ml of sulphuric
acid, added dropwise. Heat in a water-bath for exactly 3 minutes
and cool immediately in ice. When the mixture is cool, carefully
add 0.6 ml of a solution containing 3 g of ninhydrin in 100 ml
of a 4.55 per cent w/v solution of sodium metabisulphite, mix
well and allow to stand at 25°; a pink colour is produced
immediately which becomes violet within 100 minutes.

D. Place I ml of solution A on a glass plate. After evaporation
of the water a thin film is produced.

Tests

Appearance of solution. Whilst stirring, introduce a quantity
containing 1.0 g of the dried substance into 50 g of carbon
dioxide-free water heated to 900

• Allow to cool, dilute to 100 g
with the same solvent and continue stirring until solution is
complete. Allow to stand at 2° to 80 for 1 hour. The resulting
solution is not more opalescent than opalescence standard
OS3 (2.4.1), and is not more intensely coloured than reference
solution YS6 (2.4.1).

pH (2.4.24).5.0 to 8.5, determined in solutionA.

Heavy metals (2.3.13).1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Chlorides (2.3.12). Dilute 5.0 ml of solution A to 15 ml with
water. The resulting solution complies with the limit test for
chlorides (0.5 per cent).

Apparent viscosity. Not less than 75 per cent and not more
than 140 per cent of the declared value, determined by the
following method. To 150 g of water heated to 90° add, with
stirring, a quantity containing 6.0 g of the dried substance.
Stir with a propeller-type stirrer for 10 minutes, place the flask
in a bath of iced water, continue the stirring and allow to
remain in the bath of iced water for 40 minutes to ensure that
solution is complete. Adjust the weight of the solution to
300 g and centrifuge the solution to expel any trapped air.
Determine the viscosity at 20° by Method C (2.4.28), using a
shear rate of 10 S·I.

Sulphated ash (2.3.18). Not more than 1.0 per cent.

Loss on drying (2.4.19). Not more than 5.0 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 50 mg in a hard gelatin capsule
shell place the capsule and the contents in a 50-rnl boiling
flask and carry out the determination ofmethoxyl (2.3.29).

Iml of0.1 M sodium thiosulphate is equivalent to 0.0005172 g
ofmethoxyl (-OCH3) groups.

Storage. Store protected from light and moisture.

Labelling. The label states the apparent viscosity in millipascal
seconds of a 2 per cent w/w solution.
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Methyldopa

Mol. Wt. 238.2

Methyldopa is 3-(3,4-dihydroxyphenyl)-2-methyl-L-alanine
sesquihydrate.

Methyldopa contains not less than 98.5 per cent and not more
than 101.0 per cent ofC lOH13N04, calculated on the anhydrous
basis.

Category. Antihypertensive.

Dose. The equivalent of 0.5 to 3 g of anhydrous methyldopa,
daily, in divided doses.

Description. A white to yellowish white, fme powder which
may contain friable lumps.

Identification

TestA may be omitted iftests B, Cand D are carried out. Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with methyldopa
RS or with the reference spectrum of methyldopa.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
--O;004-percent-w/v-solution-in-O+M-hydrochloric-acid-shows
an absorption maximum only at about 280 nm; absorbance at
about 280 nm, about 0.46.

C. Determine by thin-layer chromatography (2.4.17), coating
the plate with microcrystalline cellulose.

Mobile phase. A mixture of 50 volumes of I~butanol,

25 volumes ofglacial acetic acid and 25 volumes of water.

Test solution. Dissolve 0.1 g of the substance under exami
nation in 10 ml of 1 M hydrochloric acid.

Reference solution. A 1 per cent w/v solution of methyldopa
RS in 1 M hydrochloric acid.

Apply to the plate 5 fll of each solution. After development,
dry the plate in a current ofwarm air, and spraywithasolution
fresWy prepared by mixing equal volumes of a 10 per cent
w/v solution offerric chloride and a 5 per cent w/v solution
of potassium ferricyanide. The principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with the reference solution.

D. To 10 mg add 3 drops of a 0.4 per cent w/v solution of
ninhydrin in sulphuric acid; a dark purple colour is produced
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within 5 to lOminutes. Add 0.15 ml ofwater; the colourchanges
to pale brownish yellow.

Tests

Appearance of solution. A 4.0 per cent w/v solution in
1 M hydrochloric acid is not more intensely coloured than
reference solution BYS6 or BS6 (2.4.1).

Acidity. Dissolve 1.0 g in 100 ml of carbon dioxide-free water
with the aid of heat, add 0.15 ml of methyl red solution and
titrate with 0.1 M sodium hydroxide; not more than 0.5 ml is
required to produce a pure yellow colour.

Optical rotation (2.4.22). -1.10° to -1.23°, determined in a
solution prepared by dissolving a quantity containing 2.2 g of
the anhydrous substance in 50.0 ml of aluminium chloride
solution.

3-Methoxy compound and related substances. Determine by
thin-layer chromatography (2.4.17), coating the plate with
microcrystalline cellulose.

Mobile phase. A mixture of 65 volumes of I-butanol,
25 volumes of water and 15 volumes of glacial acetic acid.

Test solution. Dissolve 0.1 g of the substance under
examination in 10 ml of a mixture of 96 volumes of methanol
and 4 volumes of 7 M hydrochloric acid.

Reference solution (a). A 0.005 per cent w/v solution of
3-methoxymethyldopa RS in methanol.

Reference solution (b). A mixture ofequal volumes of the test
_solution_and_reference_solution_(a).____ __ _

Apply to the plate 10 fll of each of the test solution and
reference solution (a) and 20 fll of reference solution (b). After
development, dry the plate immediately in a current of warm
air and spray with a mixture of 5 volumes of a 5 per cent w/v
solution of sodium nitrite and 45 volumes of a 0.3 per cent
w/v solution of 4-nitroaniline in a mixture of 80 volumes of
hydrochloric acid aIld 20 volumes ofwater. Dry it in a ciliTent
of warm air and spray with a 20 per cent w/v solution ofsodium
carbonate and examine immediately. Any secondary spot in
the chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with
reference solution (a). The test is not valid unless the
chromatogram obtained with reference solution (b) shows two
clearly-separated-spots.----- - ----- - ------ ------------- ------

Heavy metals (2.3.13). Dissolve 2.0 g in 10ml ofwater, add 2ml
ofdilute acetic aCida.I1ddiIl1te t() 25 lllIwitI1.water. Thes()lllti()n
complies with the limit test for heavy metals, Method B
(10 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). 10.0 to 13.0 per cent, determined on O.4·g.
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Methylergometrine Maleate
Methylergonovine Maleate

C2oH25N302,C~04 Mol. Wt. 455.5

Methylergometrine Maleate is 9,1O-didehydro-
N-[(S)-I-(hydroxymethyl)propylJ-6-methylergoline
8p-carboxamide hydrogen maleate.

Methylergometrine Maleate contains not less than 95.0 per
cent and not more than 105.0 per cent ofC2oH25N302,C4~04'
calculated on the dried basis.

Category. Uterine stimulant.

Dose. Orally, 250 Ilg to 500 Ilg; by subcutaneous, intramuscular
or intravenous injection, 100 Ilg to 200 Ilg.

Tests

Optical rotation (2.4.22). - 0.98° to -1.09°, determined on a
solution prepared by dissolving an accurately weighed
quan~ity of the residue obtained in the Identification test
containing 0.39 g of C IOH13N04 in sufficient aluminium
chloride solution to produce 10.0 ml. The contentofCIOH13N04
in the residue used for the test may be determined by titrating
with 0.1 M perchloric acid, using 0.2 g of the residue, crystal
violet solution as indicator.

1 ml of 0.1 M perchloric acid is equivalent to 0.02112 g of
CIOHI3N04•

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.1 g of anhydrous
methyldopa, dissolve as completely as possible in sufficient
0.05 M sulphuric acid to produce 100.0 ml and filter. To 5.0 ml
of the filtrate add 2 ml of ferrous sulphate-citrate solution,
8 ml ofglycine buffer solution and sufficient water to produce
100.0 ml. Measure the absorbance of the resulting solution at
the maximum at about 545 nm (2.4.7). Calculate the content of
C lOH13N04taking 89 as the specific absorbance at 545 nm.

Storage. Store protected from light and moisture.

Labelliug. The label states the stren'gth in term~ of the
equivalent amount of anhydrous methyldopa.

(COOH
'~

COOH

H

N~CH3
OH

N"'CHH 3

Methyldopa Tablets contain not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
anhydrous methyldopa, CIOH13N04. The tablets are coated.

Usual strengths. The equivalent of 125 mg, 250 mg and 500
mg of anhydrous methyldopa.

Identification

Methyldopa Tablets

Assay. Weigh accurately about 0.4 g and dissolve in 15 ml of
anhydrous formic acid, 30 ml of anhydrous glacial acetic
acid and 30 ml of dioxan. Titrate with 0.1 M perchloric acid,
using crystal violet solution as indicator. Carry out a blank
titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02112 g of
CIOH13N04•

Storage. Store protected from light and moisture.

Remove the coating from a suitable quantity of the tablets by
washing with chloroform. To a quantity of the powdered tablet
cores containing 5 g of anhydrous methyldopa add 35 ml of a
mixture of equal volumes of chloroform and methanol and
shake for 3 minutes. Centrifuge and discard the supernatant
liquid. Repeat the operation with a further 35 ml ofa mixture of
equal volumes of chloroform and methanol. Dry the residue
in a current of nitrogen, add 20 ml of methanol and 15 ml of
2 M hydrochloric acid, shake for 2 minutes and filter. Adjust
the pH of the filtrate to 4.9 with 5 M ammonia, allow to stand
for several hours at 2° to 8° and filter. Wash the precipitate
with 15 ml ofwater and dry it at 50° at a pressure not exceeding
0.7 kPa for 3 hours. Reserve a portion of the residue for the
test for Specific optical rotation. The remainder of the residue
complies with tests A and B.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with methyldopa
RS or with the reference spectrum of methyldopa.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.004 per cent w/v solution in 0.1 M hydrochloric acid shows
an absorption maximum only at about 280 nm; absorbance at
about 280 nm, about 0.46.

C. To a quantity of the powdered tablets containing 10 mg of
anhydrous methyldopa, add 3 drops of a 0.4 per cent w/v
solution of ninhydrin in sulphuric acid; a dark purple colour
is produced within 5 to 10 minutes. Add 0.15 ml of water; the
colour changes to pale brownish yellow.

D. To 10 mg ofthe powdered tablets add 2ml of0.1 M sulphuric
acid, 2 ml offerrous sulphate-citrate solution and 0.5 ml of
dilute ammonia solution; a dark purple colour is immediately
produced.
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Description. A white or faintly yellow, crystalline powder;
odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with
methylergometrine maleate RS.

B. In the test for Related substances, the principai spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution (a).

C. A 1 per cent w/v solution shows a blue fluorescence.

D. Dissolve 0.25 mg in 1 ml of glacial acetic acid containing
a trace of ferric chloride solution and add carefully 1 ml of
sulphuric acid and shake well; a deep blue colour is produced.

Tests

Assay. Weigh accurately about 20 mgand dissolve insufficient
water to produce 100.0 ml; dilute 20.0 ml of this solution to
100.0 ml with water. To 3.0 ml add 6.0 ml of dimethylamino
benzaldehyde reagent, mix, cool in running water for 5 minutes
and add sufficient reagent to produce 10.0 ml. Measure the
absorbance of the resulting solution at the maximum at about
550 nm (2.4.7), using as the blank a solution prepared in the
same manner omitting the substance under examination.
Calculate the content of C2oH2sN302, C4H40 4 from the
absorbance obtained by repeating the Assay using
ergometrine maleate RS in place of the substance under
examination.

1 mg of ergometrine maleate RS is equivalent to 1.032 mg of
C2oH25N302,C~04'

Storage. Store protected from light, in an atmosphere of
nitrogen, at a temperature between 2° to 8°.

Methylergometrine Injection

A. In the test for Related substances, the principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution (a).

Rltexhibits a blue fluorescence.

C. To a volume containing 0.1 mg of Methylergometrine
Maleate add 0.5 ml of water and 2 ml of 4-dimethylamino
benzaldehyde reagent; after a few minutes a deep blue colour
is produced.

---------

Tests

pH (2.4.24).4.4 to 5.2, determined in a 0.02 per cent w/v solution.

Specific optical rotation (2.4.22). +44.0° to +50°, determined at

20° in a 0.5 per cent w/v solution. Methylergometrine Maleate Injection; Methylergonovine

Related snbstances. Protect the solutions from light Maleate Injection; Methylergonovine Injection
throughout i!teresi. - ._.....-_._.. ....-- Methylergometrine Injection is a sterile solution of

Determine by thin-layer chromatography (2.4.17), coating the Methylergometrine Maleate in Water for Injections free from
plate with silica gel G dissolved air.

Mobile phase. A mixture of 10 volumes of chloroform and Methylergometrine Injection contains not less than 90.0 per
1 volume of methanol. cent and not more than 110.0 per cent of the stated amount of

methylergometrine maleate, C2oH25N302,C4Rt04.
___ Tesf.s'Ql~tilJl1·J:)A~~()J\T~Ll:Ql1lg_oJ!lJ.tl sll~~~anc~..1lE.c!~! ..

examination in 10 ml ofmethanol.l:Jsuaistrength;-200 llg-per-ml;------- ._-.--_.-..

Reference solution (a). A 0.4 per cent w/v solution of Identification
methylergometrine maleate RS in methanol.

Reference solution (b). A 0.012 per cent w/v solution of
methylergometrine maleate RS in methanol.

Place a beaker·containing 25ml of strong ammonia solution
in the developing chamber, cover the chamber and allow to
equilibrate for 30 minutes. Apply to the plate 25 III of each
solution. After development, dry the plate in air and examine
in ultraviolet light at 254 nm. Spray the plate with a solution
containing 0.8 g of4-dimethylaminobenzaldehyde in a mixture
of 90ml of ethanol and 10 ml of sulphuric acid. Dry in a

c:urrent ()f"'~ ~.l()r~bo_ut:~Illinute~.~y stlC:()I1£!..aI)' sl2.()t
in the chromatogram obtained with the test solution is not . pH-(2-:-4:-24y.-2.7f03~5:-------

more intens~ than the spot ill the clrromatogram obtained Relat~d substances. Protec:tth(! solutions from light
Withreferenc:e solution (1:». .. . ... throughout the test.

Sulphated ash (2.3.18). Not more than 0.1 per cent. Determine by thin-layer chromatography (2.4.17), coating the

Loss on drying (2.4.19). Not more than 2.0 per cent, determined plate with silica gel G

on 1.0 g by drying at 80° at a pressure not exceeding 2.7 kPa Mobile phase. A mixture .of 10 volumes of chloroform and
for 3 hours. 1 volume of methanol.
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Test solution. Transfer a volume containing 1 mg of
Methylergometrine Maleate to a separating funnel, add 1 rnl
of sodium bicarbonate solution and extract with three
quantities, each of5 rnl, ofchlorofonn. Evaporate the combined
extracts to dryness at room temperature at a pressure not
exceeding 0.7 kPa. Dissolve the residue in 0.25 rnl ofmethanol
and centrifuge, if necessary.

Reference solution (a). A 0.4 per cent w/v solution of
methylergometrine maleate RS in methanol.

Reference solution (b). A 0.012 per cent w/v solution of
methylergometrine maleate RS in methanol.

Place a beaker containing 25 rnl of strong ammonia solution
in the developing chamber, cover the chamber and allow to
equilibrate for 30 minutes. Apply to the plate 25 III of each
solution. After development, dry the plate 'in air and examine
in ultraviolet light at 254 nm. Spray the plate with a solution
containing 0.8 g of4-dimethylaminobenzaldehyde in a mixture
of 90 rnl of ethanol and 10 rnl of sulphuric acid. Dry in a
current of warm air for about 2 minutes. Any secondary spot
in the chromatogram obtained with the test solution is not
more intense than the spot in the chromatogram obtained
with reference solution (b).

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Protect the solutions from light throughout the Assay.

To 1.0 rnl add sufficient water to produce a solution containing.
0.04 mg ofMethylergometrine Maleate per rnl. To 3.0 rnl add
6.0 rnl of dimethylaminobenzaldehyde reagent, mix, cool in
running water for 5 minutes and add sufficient reagent to
produce 10.0 rnl. Measure the absorbance of the resulting
solution at the maximum at about 550 nm (2.4.7), using as the
blank a solution prepared in the same manner omitting the
substance under examination. Calculate the content of
C2oH25N302,C4H404 from the absorbance obtained by
repeating the Assay using ergometrine maleate RS in place
of the substance under examination.

1 mg of ergometrine maleate RS is equivalent to 1.032 mg of
C2oH25N302,C~04'

Storage. Store protected from light.

Methylergometrine Tablets
Methylergometrine Maleate Tablets; Methylergonovine
Maleate Tablets; Methylergonovine Tablets

Methylergometrine Tablets contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
methylergometrine maleate, C2oH25N302,C4~04'

Usual strength. 125 l-lg.

METHYLERGOMETRINE TABLETS

Identification

A. In the test for Related substances, the principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained withreference solution (a).

B. Extract a quantity of the powdered tablets containing 1 mg
of Methylergometrine Maleate with 10 rnl of water, fIlter and
wash the residue with sufficient water to produce 10 rnl; the
solution has a blue fluorescence.

C. To 2 rnl of the solution obtained in test B add 4 rnl of
4-dimethylaminobenzaldehyde reagent; a deep blue colour
is produced after a few minutes.

Tests

Related substances. Protect the solutions from light
throughout the test.

Determine by thin-layer chromatography (2.4,17), coating the
plate with silica gel G

Mobile phase. A mixture of 10 volumes of chloroform and
1 volume of methanol.

Test solution. To a quantity of the powdered tablets containing
1 mg ofMethylergometrine Maleate add 5 rnl ofwater, 1 rnl of
sodium bicarbonate solution and 2 rnl of chloroform. Shake,
allow to separate and fIlter the chloroform layer through a
plug of cotton moistened with chloroform. Repeat the
extraction with a further 2 rnl ofchloroform and fIlter. Evaporate
the combined extracts to dryness at room temperatUre at a
pressure not exceeding 0.7 kPa, dissolve the residue in 0.25rnl
of methanol and centrifuge, if necessary.

Reference solution (a). A 0.4 per cent w/v solution of
methylergometrine maleate RS in methanol.

Reference solution (b). A 0.012 per cent w/v solution of
methylergometrine maleate RS in methanol.

Place a beaker containing 25 rnl of strong ammonia solution
in the developing chamber, cover the chamber and allow to
equilibrate for 30 minutes. Apply to the plate 25 III of each
solution. After development, dry the plate in air and examine
in ultraviolet light at 254 nm. Spray the plate with a solution
containing 0.8 g of4-dimethylaminobenzaldehyde in a mixture
of 90 rnl of ethanol and 10 rnl of sulphuric acid. Dry in a
current of warm air for about 2 minutes. Any secondary spot
in the chromatogram obtained with the test solution is not
more intense than the spot in the chromatogram obtained
with reference solution (b).

Uniformity of content. Comply with the test stated under
Tablets.

Crush one tablet and transfer to a separating funnel with the
aid ofnot more than 5 rnl ofwater and add 3 rnl of a 5 per cent
wIv solution ofsodium carbonate. Extract with four quantities,
each of 5 rnl, of chloroform. Filter the extracts through a plug
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of cotton moistened with chloroform into a 100-m1 separating
funnel. Add 2.0 ml of water and 10.0 ml of 4-dimethylamino
benzaldehyde reagent.and shake vigorously for at least 90
seconds. Allow to stand for 30 minutes and discard the
chloroform layer. Transfer the aqueous layer to a stoppered
tube and allow to standlor 60 minutes. Measure the absorbance
ofthe resulting solution at the maximum at about 550 nrn (2.4.7),
using as theblank a mixture of2.0 ml ofwater and 10.0 ml of4
dimethylaminobenzaldehyde reagent. Calculate the content
OfC19Hz3N30z,CJ!104 in the tablet from the absorbance obtained
by carrying out the following operation simul-taneously.
Weigh accurately about 12 mg of ergometrine maleate RS
and dissolve in sufficient water to produce 200.0 ml. To 2.0 ml
add 10.0 ml of 4-dimethylaminobenzaldehyde reagent, mix
and .cool in running water for 5 minutes. Measure the
absorbance of the resulting solution at the maximum at about
550 nrn, using as the blank a mixture of 2.0 ml of water and
10.0 ml of 4-dimethylaminobenzaldehyde reagent.

1 mg of ergometrine maleate RS is equivalent to 1.032 mg of
CzoH25N30 z,CJ!10 4.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
qUlliitit)iofthe powderCoIita1IiiIigabout 2 riigofMethylergo
metrine Maleate, dissolve in 50 ml of a 1 per cent w/v solution
of tartaric acid. To 3.0 ml add 6.0 ml of dimethylaminobenz
aldehyde reagent, mix, cool in running water for 5 minutes
and add sufficient reagent to produce 10.0 ml. Measure the
absorbance of the resulting solution at the maximum at about
550 nrn (2.4.7), using as the blank a solution prepared in the

····same··manner·omitting·the~substall(~e~underexamination.

Calculate the content of CzoHzsN30Z,C4H404 from the
absorbance obtained by repeating the Assay using
ergometrine maleate RS in place of the substance under
examination.

1 mg of ergometrine maleate RS is equivalent to .001032 g of
CZoH25N30 Z,CJ!10 4.

Storage. Store protected from light and moisture.

Methylparaben
Methyl Hydroxybenzoate

....¢OCfl'
OH

CSHs03 Mol. Wt. 152.2

Methylparaben is methy14-hydroxybenzoate.

IF 2010

Methylparaben contains not less than 99.0 per cent and not
more than 101.0 per cent of CSHS0 3.

Cat~gory. Pharmaceutical aid (antimicrobial preservative).

Description. Colourless crystals or white, crystalline powder.

Identification

Test A may be omitted iftests B, C andD are carried out.·Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with methylparaben
RS.

B. When examined in the range 230nm to 360 nm (2.4.7), a
0.0005 per cent w/v solution in ethanol (95 per cent) shows
an absorption maximum at about 258 nrn; absorption at about
258 nrn, 0.52 to 0.56.

C. Boil 10mg with 10 ml ofwater, cool and add 0.05 ml offerric
chloride solution; a reddish violet colour is produced.

D. Dissolve 0.1 gin2 rn1 of ethanol(95per cent), boil arid add
0.5 ml of mercuric nitrate solution; a precipitate is formed and
the supernatant liquid becomes red.

Tests

Appearance ofsolution.Al0.0 per cent w/v solution in ethanol
(95 percent) is clear (2.4.1), and not more intensely coloured
than reference solution BYS6 (2.4.1).

Acidity. Dissolve 1.0 g in sufficient ethanol (95 per cent) to
produce 10 ml. To 2 ml of the solution add 3 ml of ethanol
(95 per cent), 5 rill ofcarvon dlox{dejTeewater ancro-:l iiilof
bromocresol green sOlution. Not more than 0.1 ml of
0.1 M sodium hydroxide is required to change the colour of
the solution.

Relatedsubstances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. A mixture of 1 vollllIleofglacial acetic acid,
30 volumes of water and 70 volumes of methanol.

Test solution. Dissolve 0.1 g of the substance under
examination in 10.0 ml of acetone.

Reference solution (a). Dilute 0.5 ml oftest solution to 100 ml
with acetone.

Reference solution--(-b);-Dissolve·-+O~-mg~-of-ethyl·

parahydroxybenzoate RS in 1 ml of the test solution and dilute
t<:>10.0 ml with acetone:

Apply 2 ,.u of each s()lution. Allow the mobile phase to rise
15 cm. Dry the plate in air and examine in ultraviolet light at
254 nm. In the chromatogram obtained with the test solution,
any secondary spot is not more intense than the
corresponding spot in the chromatogram obtained with
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reference solution (a) (0.5 per cent). The test is not valid unless
the chromatogram obtained with reference solution (b) shows
two clearly separated principal spots.

Chlorides (2.3.12). Heat 2.0 g with 100 rnl ofwater, cool, add
sufficient water to restore the original volume, and filter. 25 rnl
of the filtrate complies with the limit test for chlorides
(500ppm).

Sulphates. To 10 rnl of the fIltrate obtained in the test for
Chloride add 0:15 rnl ofdilute hydrochloric acid and 0.1 rnl of
barium chloride solution; no tirrbidity is produced within
10 minutes.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Assay. To 1.0 g add 20.0 rnl of 1 M sodium hydroxide. Heat at
about 70° for 1 hour. Cool rapidly in an ice bath. Titrate the
excess sodium hydroxide with 0.5 M sulphuric acid,
continuing the titration until the second point of inflexion and
determining the end-point potentiometrically (2.4.25),

1 rnl of 1 M sodium hydroxide is equivalent to 0.1521 g of
CsHs0 3•

Storage. Store protected from light and moisture.

Methylprednisolone

OH
-OH

o
I

CHs

C22H300s Mol. Wt. 374.5

Methylprednisolone is 11~,17a,21-trihydroxy-6a~
methylpregna-1 ,4-diene-3,20-dione.

Methylprednisolone contains not less than 96.0 per cent and
not more than 104.0 per cent of C22H300s, calculated on the
dried basis.

Category. Adrenocortical steroid.

Dose. 4 to 48 mg daily, in divided doses.

Description. A white or almost white, crystalline powder.

Identification

Test A may be omitted iftests Band C are carried out. Test C
may be omitted if tests A and B are carried out.

METHYLPREDNISOLONE

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spec:trum with that obtained with methyl
prednisolone RS or with the reference spectrum of methyl
prednisolone.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Solvent mixture. A mixture of 90 volumes of acetone and
10 volumes offonnamide.

Mobile phase. Chlorofonn.

Test solution. Dissolve 25 mg of the substance under
examination in 10 rnl of the solvent mixture.

Reference solution (a). Dissolve 25 mg ofmethylprednisolone
RS in 10 rnl of the solvent mixture.

Reference solution (b). Mix equal volumes of the test solution
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the
solvent mixture, allow the solvent mixture to ascend to the
top, remove the plate from the tank and allow the solvent to
evaporate. Use within 2 hours, with the flow of the mobile
phase in the direction in which the aforementioned treatment
was done.

Apply to the plate 2 J.ll of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a current ofwarm air, allow
the solvent to evaporate, heat at 120° for 15 minutes and spray
the hot plate with ethanolic sulphuric acid (20 per cent v/v).
Heat at 120° for a further 10 minutes, allow to cool and examine
in daylight and in ultraviolet light at 365 nm. The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with
reference solution (a). The principal spot in the chromatogram
obtained with reference solution (b) appears as a single,
compact spot.

e. Dissolve about 2 mg in 2 rnl of sulphuric acid by shaking
and allow to stand for 5. minutes; an intense red colour is
produced and the solution exhibits a reddish brown
fluorescence when examined in ultraviolet light at 365 nm.
Add the solution to 10 rnl of water and mix; the colour fades
and the solution exhibits a yellowish green fluorescence in
ultraviolet light at 365 nm.

Tests

Specific optical rotation (2.4.22). +79.0° to +86.0°, determined
in a 1.0 per cent w/v solution in dioxan.

Light absorption (2.4.7). Absorbance ofa 0.001 per cent w/v
solution in ethanol (95 per cent) at the maximum at about
243 nm, 0.38 to 0.40.

Related substances. Determine by liquid chromatography
(2.4.14).
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Test solution. Dissolve· 25 mg oj the substance. under
examination in a mixture ofequal volumes ofacetonitrile and
methanol and dilute to 10 ml with the same solvent mixture.

Adjust the sensitivity of the system so that the height of the
principal peak in the chromatogram obtained with reference
solution (b) is at least 50 per cent of the full scale of the
recorder.

Solvent mixture. A mixture of 90 volumes of acetone and

Methylprednisolone Tablets

Inject separately a mixture of equal volumes of acetonitrile
and methanol as a blank, the test solution and reference
solution (b). In the chromatogram obtained with the test
solution, the area of any peak other than the principal peak, is
not greater than half the area of the principal peak in the
chromatogram obtained with reference solution (b) (0.5 per
cent); the sum of the areas of all the peaks other than the
principal peak, is not greater than twice the area of the principal
peak in the chromatogram obtained with reference solution
(b) (2 per cent). Ignore any peak due to the blank and any peak
with ail area less than 0.05 times the area of the principal peak
in the chromatogram obtained with reference solution (b).

Loss on drying (2.4.19). Notmore than 1.0per cent, determined
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Weigh accurately about 0.1 g and dissolve in sufficient
ethanol (95 per cent) to produce 100.0 ml and mix. Dilute
2.0 ml of this solution to 100.0 mlwith ethanol (95percent) and
mix well. Determine the absorbance of the resulting solution
(2.4.7) at the maximum at about 243 om. Calculate the content
of CZZH300 Staking 395 as the specific absorbance at 243 om.

Storage. Store protected from light and moisture.

Extract a quantity of the powdered tablets containing 50 mg of
Methylprednisolone with 100 ml of chloroform, filter and
evaporate the filtrate to dryness. The residue complies with
the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with methyl
prednisolone RS or with the reference spectrum of methyl
prednisolone.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

o

Mobile Comment
phase B

(per cent v/v)

o Isocratic
Methylprednisolone Tablets contain not less than 90.0 per

100 begin cent and not more than 110.0 per cent of the stated amount of
linear gradient methylprednisolone, C22H300S'

100 end chromatogram, UsuaIstrengths. 2mg;4mg; 16mg.
--_·~··--·-return·to-lOOA--··c.._--~_ _._-- ~ _ _--- .

o begin equilibration Identification
withA

o

100

100

40

41

46=0 end equilibration,
begin next
chromatogram

Equilibrate the .column-for·aHeast30 minutes with mobile
phase Band then with mobile phase A for 5 minutes: For
subsequent operations use the conditions described from
40 to 46 minutes.

Reference solution (a). Dissolve 2.0 mg ofmethylprednisolone
RS and 2.0 mg of betamethasone RS in mobile phase A and
dilute to 200 ml with the same mobile phase.

Reference solution (b). Dilute 1 ml of the test solution to
100 ml with mobile phase A

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilane chemically bonded to silica gel (5Ilm),

- column temperature. 45°,
- mobile phase A. 250 volumes of acetonitrile and

700 volumes ofwater mixed, allowed to equilibrate and
adjusted to 1000 volumes with water and mixed,

B. acetonitrile,
flow rate. 2.5 ml per minute,

- a linear gradient programme using the conditions given
below,

- spectrophotometer set at 254 om,
- injection volume. 20 iii.

Time Mobile
phase A

(min) (per cent v/v)

o 100

15 100

Inject reference solutioll (a). When the chromatograms are
recorded, the retention times are; methylprednisolone about
11.5 minutes, and betamethasone about 12.5 minutes. The
test is not valid unless the resolution between the peaks
corresponding to methylprednisolone and betamethasone is
at least 1.5; ifnecessary, adjust the concentration of acetonitrile
in mobile phase A.

Mobile phase. A mixture of 30 volumes of toluene and
10 volumes of chloroform.

Test solution. Dissolve 25 mg of the residue in 10 ml of the
solvent mixture.

Reference solution (a). Dissolve 25 mg of methylprednisolone
acetate RS in 10 ml of the solvent mixture.
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Reference solution (b). Mix equal volumes of the test solution
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the
solvent mixture, allow the solvent mixture to ascend to the
top, remove the plate from the tank and allow the solvent to
evaporate. Use within 2 hours, with the flow of the mobile
phase in the direction in which the aforementioned treatment
was done.

Apply to the plate 2 /ll of each solution. Allow the mobile
phase to rise 12 em. Dry the plate in a current ofwarm air, allow
the solvent to evaporate, heat at 1200 for 15 minutes and spray
the hot plate with ethanolic sulphuric acid (20 per cent v/v).
Heat at 1200 for a further 10 minutes, allow to cool and examine
in daylight and in ultraviolet light at 365 nm. The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with
reference solution (a). The principal spot in the chromatogram
obtained with reference solution (b) appears as a single,
compact spot.

Tests

Dissolution(2.5.2).

Apparatus No.2,
Medium. 900 ml ofwater,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and fJlter. Measure
the absorbance of a layer of suitable thickness of the fJltered
solution at the maximum at about 246 nm (2.4.7). Calculate the
content of C22H300S in the medium taking 400 as the specific
absorbance at 246 nino

D. Not less than 70 per cent of the stated amount of C22H300S'

Related substances. Determine by liquid chromatography
(2.4.14).

Diluting solution. A filtered mixture of 72 volumes of water,
25 volumes of tetrahydrofuran and 3 volumes ofglacial acetic
acid.

Test solution. Extract a quantity of the powdered tablets
containing 25 mg of Methylprednisolone with the diluting
solution and dilute to 25 ml with the same solvent. Filter and
centrifuge if necessary.

Reference solution. A 0;001 per cent w/v solution of
methylprednisolone RS in the diluting solution.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (3 to 10 /lm),
- mobile phase: a mixture of 149 volumes of water,

40 volumes of tetrahydrofuran, 10 volumes ofdimethyl
sulfoxide and 1 volume of butanol,

METHYLPREDNISOLONE TABLETS

- flow rate. 1ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 10 Ill.

Inject the reference solution. The column efficiency is not
less than 800 theoretical plates and the relative standard
deviation for replicate injections is not more than 5.0 per cent.

Inject the test solution and the reference solution. In the
chromatogram obtained with the test solution, the area of any
peak other than the principal peak is not greater than the area
of the principal peak in the chromatogram obtained with the
reference solution (1.0 per cent). The sum of the areas of all
the peaks other than the principal peak is not greater than
twice the area of the principal peak in the chromatogram
obtained with the reference solution (2.0 per cent).

Uniformity of content. Comply with the test stated under
Tablets.

To one tablet add 0.5 ml of water (in the case of tablets
containing 10 mg or less) or 1.0 ml of water (in the case of
tablets containing more than 10 mg). Allow the tablet to stand
for about 2 minutes, then swirl to disperse the tablet. Add
5.0 ml of the internal standard used in the assay for each mg of
methylprednisolone, shake for 15 minutes, fJlter and centrifuge.
Use the fJltrate as the test solution.

Determine by liquid chromatography (2.4.14) using the
chromatographic system and the reference solution described
under Assay.

Calculate the content of C22H300S in the tablet.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Internal standard solution. Weigh accurately a suitable
quantity of prednisone in a 3 per cent v/v solution of glacial
acetic acid in chloroform to obtain a solution having a known
concentration of about 0.2 mg per ml of prednisone.

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 10 mg of
Methylprednisolone transfer to a suitable container and add
2.5 ml of water. Swirl to form a slurry. Add 50.0 ml of the
internal standard solution, and shake for 15 minutes. Filter
and centrifuge a portion of the filtrate if necessary and use
this as the test solution.

Reference solution. Weigh accurately a suitable quantity of
methylprednisolone RS in the internal standard solution to
obtain a solution having a known concentration of about
0.2 mg per ml ofmethylprednisolone.

Chromatographic system
- stainless steel column 25 em x 4 mm, packed with porous

silica particles (3 to 10 /lm),
mobile phase: a mixture of475 volumes ofbutyl chloride,
475 volumes of water-saturated butyl chloride,
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70 volumes of tetrahydrofuran, 35 volumes of
methanol,and 30 volumes of glacial acetic acid,

- flow rate I ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 10 J1l.

Inject the reference solution. The resolution between
methylprednisolone and prednisone is not less than 4.0 and
the relative standard deviation for replicate injections is not
more than 2.0 per cent.

Inject the test solution and the reference solution. The relative
retention time with reference to methylprednisolone for
prednisone is about 0.7.

Calculate the content of C22H300s in the tablets,

Storage. Store protected from light and moisture.

Methylprednisolone Acetate

o
J--CHs

-OH

o

C2JI3206 Mol. Wt.416.5

Methylprednisolone Acetate is 11~,17a-dihydroxy
6a-methyl-3, 20-dioxopregna-l ,4-dien-21-yl acetate.

Methylprednisolone Acetate contains not less than 96.0 per
cent andnot more than 104.0 per cent of C24H320 6, calculated
on the dried basis.

Category. Adrenocortical steroid.

Dose. By deep intramuscular injection, 40 to 120 mg.

Description. A white or almost white, crystalline powder;
odourless or almost odourless.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6);
Compare the spectrum with that obtained with
methylprednisolone acetate RS or with the reference spectrum
of methylprednisolone acetate.

B. Determine by thin-layer chromatography (2.4.17),coating
the plate with silica gel G.

IP 2010

Solvent mixture. A mixture of 90 volumes of acetone and
10 volumes offormamide.

Mobile phase. A mixture of 30 volumes of toluene and
10 volumes of chloroform.

Testsolution. Dissolve 25 mg of the substance under exami
nation in 10 ml of the solvent mixture.

Reference solution (a). Dissolve 25 mg ofmethylprednisolone
acetate RS in 10 ml of the solvent mixture.

Reference solution (b). Mix equal volumes of the test solution
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the
solvent mixture, allow the solvent mixture to ascend to the
top, remove the plate from the tank and allow.the solvent to
evaporate. Use within 2 hours, with the flow of the mobile
phase in the direction in which the aforementioned treatment
was done.

Apply to the plate 2 III of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a current ofwarm air, allow
the solvent to evaporate, heat at 120° for 15 minutes and spray
the hot plate with ethanolic sulphuric acid (20 per cent v/v).
Heat at 120° for a further 10 minutes, allow to cool and examine
in daylight and in ultraviolet light at 365 nm;The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with
reference solution (a). The principal spot in the chromatogram
obtained with reference solution (b) appears as a single,
compact spot.

Tests

Specific optical rotation (2.4.22). +97.0° to +105°, determined
in a 1.0 per cent w/v solution in dioxan.

Light absorption (2.4.7). Absorbance of a 0.001 per cent w/v
solution in ethanol (95 per cent) at the maximum at about
240 urn, 0.34 to 0.37. The ratio ofthe absorbance at the maximum
at about 240 nm to that at about 263 nm is 1.50 to 1.70.

Related· substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 20 mg of the substance under
examination in 5 ml of tetrahydrofuran and dilute to 10ml with
water.

Reference solution (a). Dissolve 4.0 mg ofmethylprednisolone
acetate.RS-and-4.0-mg of..dexamethasone_acetate_RS_in..the.
mobile phase and dilute to 20 ml with the mobile phase.

Reference solution (b). Dilute 1 ml of the test solution to 50 ml
with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm, packed with

octadecylsilane chemically bonded to porous silica
(5~),
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- mobile phase: a mixture of 260 ml of tetrahydrofuran
and 760 ml of water, allowed to equilibrate, diluted to
1000 ml with water and mixed,

- flow rate. 1 ml per minute,
- spectrophotometer set, at 254 nm,
- injection volume. 20 1.11.

Equilibrate the column with the mobile phase for about
45 minutes.

Adjust the sensitivity of the system so that the height of the
principal peak in the chromatogram obtained with reference
solution (b) is at least 50 per cent of the full scale of the
recorder.

Inject reference solution (a). The retention times are: methyl
prednisolone acetate, about 43 minutes and dexamethasone
acetate about 57 minutes. The test is not valid unless the
resolution between the peaks corresponding to methyl
prednisolone acetate and dexamethasone acetate is not less
than 6.5. Ifnecessary, adjust the concentration of water in the
mobile phase.

Inject the test solution and reference solution (b). Continue
the chromatography for 1.5 times the retention time of the
principal peak. In the chromatogram obtained with the test
solution, the sum of the areas of all the peaks other than the
principal peak is not greater than the area of the principal peak
in the chromatogram obtained with reference solution (b)
(1.0 per cent). Ignore any peak due to the solvent and any
peak with an area less than 0.025 times the area of the principal
peak in the chromatogram obtained with reference solution
(b).

Sulphated ash (2.3.18). Not more than 0.2 percent.

Loss on drying (2.4.19). Not more than 1.0per cent, determined
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Weigh accurately about 0.1 g and dissolve in sufficient
ethanol to produce 100.0 ml and mix. Dilute 1.0 ml of this
solution to 100.0 ml with ethanol and mix well. Determine the
absorbance of the resulting solution at the maximum at about
243 nm (2.4.7). Calculate the contentofC24H320 6, taking 355 as
the specific absorbance at 243 nm.

Storage. Store protected from light and moisture.

Methylprednisolone Acetate Injection
Methylprednisolone Acetate Injection is a sterile suspension
of Methylprednisolone Acetate in Water for Injections.

Methylprednisolone Acetate Injection contains not less than
90.0 per cent and not more than 110.0 per cent of the stated
amount of methylprednisolone acetate, C24H320 6•

Usual strength. 40 mg per ml.

METHYLPREDNISOLONE ACETATE INJECTION

Description. A white suspension which settles on standing
but readily disperses on shaking. On examination under a
microscope, the particles are seen to be crystalline and rarely
exceed 20 J.l1D in diameter.

Identification

Dilute a volume containing 0.1 g of Methylprednisolone
Acetate to 5ml with water, ceritrifuge and discard the
supernatant liquid. Wash the residue with five quantities, each
of5 ml, of water, resuspending the residue in water each time.
Centrifuge and discard the washings. The residue, after drying
at 105° for 3 hours, complies with the following tests.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with methyl
prednisolone acetate RS or with the reference spectrum of
methylprednisolone acetate.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G.

Solvent mixture. 90 volumes of acetone and
10 volumes offormamide.

Mobile phase. A mixture of 30 volumes of toluene and
10 volumes of chloroform.

Test solution. Dissolve 25 mg of the residue in 10 ml of the
solvent mixture.

Reference solution (a). Dissolve 25 mg ofmethylprednisolone
acetate RS in 10 ml of the solvent mixture.

Reference solution (b). Mix equal volumes of thetest solution
and reference solution (a).

Place the dry plate in a tank containing a shallow layer of the
solvent mixture, allow the solvent mixture to ascend to the
top, remove the plate from ,the tank and allow the solvent to
evaporate. Use within 2 hours, with the flow of the mobile
phase in the direction in which the aforementioned treatment
was done.

Apply to the plate 2 J1l of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in a current ofwarm air, allow
the solvent to evaporate, heat at 120° for 15 minutes and spray
the hot plate with ethanolic sulphuric acid (20 per cent v/v).
Heat at 120° for a further 10 minutes, allow to cool and examine
in daylight and in ultraviolet light at 365 nm. The principal
spot in the chromatogram obtained with the test solution
corresponds to that in the chromatogram obtained with
reference solution (a). The principal spot in the chromatogram
obtained with reference solution (b) appears as a single,
compact spot.

Tests

pH (2.4.24). 3.5 to 7.0.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).
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Assay. Detemrine by liquid chromatography (2.4.14)...

Mix 0.12 g ofprednisone RS (internal standard) with 0.6 ml of
glacial acetic acid, slowly add chloroform with the aid of
ultrasound, shake to dissolve and dilute with sufficient
chloroform to produce 20 ml (solution A).

Test solution. Add 10 ml of solution A to an accurately
measured quantity of the. injection containing about 40 mg of
Methylprednisolone Acetate, add sufficient chloroform to
produce 25.0 ml andshake for 5 minutes or until the aqueous
layer is clear; to 4.0 ml of the chloroform layer, add 30 ml of
chloroform and 0.4 g of anhydrous sodium sulphate, shake
for 5 minutes, and use the clear solution.

Reference solution. Dissolve 20.0 mg of methylprednisolone
acetate RS in 5 ml of solution A and add sufficient chloroform
to produce 100.Oml.

Chromatographic system
- a stainless steel column 25 cm x 4 rom, packed with

octadecylsilane chemically bonded to porous silica
(5 to 10 J.Ull), .

- mobile phase: a mixture of 30 volumes ofglacial acetic
acid and 35 volumes of methanol, 75 volumes of
tetrahydrofuran, 475 volumes of water-saturated
l-chlorobutane and 475 volumes of l-chloro
butane,
flow rate. 1 ml per minute,

- spectrophotometer set at 254 nm,
- injec'tion volume. 20 J1l.

The assay is not valid unless the resolution between the peaks
.... ..due_to-IDeth.ylprednisolone.and.the.internaLstandard..is.at

least 2.5.

Calculate the content of CzzHz9FOs in the injection.

Storage. Store protected from light at a temperature not
exceeding 30°. The injection should not be allowed to freeze.

Labelling. The label states (1) that the preparation is not to be
given by intravenous injection; (2) that the container should
be shaken gently before a dose is witliorawn.

Metoclopramide Hydrochloride

IP 2010

Metoclopramide Hydrochloride is 4-amino-5-chloro~
N-(2-diethylaminoethyl)-2- methoxybenzamide
hydrochloride monohydrate.

Metoclopramide Hydrochloride contains not less than
99.0 per cent and not more than 101.0 per cent of
CI4HzzCIN30z,HCI, calculated on the anhydrous basis.

Category. Antiemetic.

Dose. Orally, the equivalent of 10 to 30 mg of anhydrous
metoclopramide hydrochloride daily, in divided doses; by
intramuscular or intravenous injection, the equivalent of
10 mg of anhydrous metoclopramide hydrochloride.

Description. White or almost white crystals or crystalline
powder.

Identification

Test A may be omitted iftests B, Cand D are carried out. Tests
Band D may be omitted if tests A and C are carried out.

A. Determine by infrared absorption spectrophotometry (204.6).
Compare the spectrum with that obtained with metoclopramide
hydrochloride RS or with the reference spectrum of
metoclopramide hydrochloride.

B. Examine the chromatograms obtained in the test for Related
substances in ultraviolet light before spraying with the
4-dimethylaminobenzaldehyde reagent. The principal spot
in the chromatogram obtained with test solution (b)
corresponds to that in the chromatogram obtained with
reference solution (b).

C.ASper cent w/v solution in carbon dioxide-free water
gives reaction A of chlorides (2.3.1).

D. Dissolve about 2 mg in 2ml of water. The solution gives
the reaction ofprimary aromatic amines (2.3.1).

Tests

i\..Pp~arllDceofs{)lution. Al0.0 per cent w/v solution iJ:lcarbon
dioxide-free waterisclear (2.4.1), and colourless (2.4.1 ).

pH (2.4.24). 4.5 to 6.0, determined in a 10.0per cent w/v solution.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel HF254.

Mobile phase. A mixture of 90 volumes of dichloromethane,
14 volumes of methanol, 10 volumes ofdioxan and 2 volumes
ofstrong' ammonia solution. ..-----.----.--._-_.

Test solution (a). Dissolve 0.4 g of the substance under
examination in 10 ml ofmethanol.

Test solution (b). Dissolve 0.4 g of the substance under
examination in 100 ml ofmethanol.

Reference solution (a). A 0.02 per cent w/v solution of the
Mol. Wt. 354.3 substance under examination in methanol.
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Reference solution (b). A 0.4 per cent w/v solution of
metoclopramide hydrochloride RS in methanol.

Reference solution (c). A 0.02 per cent w/v solution of
N,N-diethyl-ethylenediamine in methanol.

Apply to the plate 5 III of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in air and examine in ultraviolet
light at 254 nm. Any secondary spot in the chromatogram
obtained with test solution (a) is not more intense than the
spot in the chromatogram obtained with reference solution
(a). Spray the plate with dimethylaminobenzaldehyde reagent
and allow it to dry in air. Any secondary spot in the
chromatogram obtained with test solution (a) that has not
been visualised in ultraviolet light at 254 nm is not more intense
than the spot in the chromatogram obtained with reference
solution (c).

Heavy metals (2.3.13). 12 ml of a 10 per cent w/v solution in
carbon dioxide-free water complies with the limit test for
heavy metals, Method D (20 ppm). Use lead standardsolution
(2 ppm Pb) to prepare the standard.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43).4.5 to 5.5 per cent, determined on 0.5 g.

Assay. Weigh accurately about 0.25 g, dissolve in a mixture of
50 ml of ethanol (95 per cent) and 5.0 ml of 0.01 M hydro
chloric acid. Titrate with 0.1 M sodium hydroxide, determining
the end-point potentiometrically (2.4.25). Note the volume
added between the two inflections.

1 ml of 0.1 M sodium hydroxide is equivalent to 0.03363 g of
C1Jf22C1N30 2,HCl.

Storage. Store protected from light and moisture.

Metoclopramide Injection
Metoclopramide Hydrochloride Injection

Metoclopramide Injection is a sterile solution of
Metoclopramide Hydrochloride in Water for Injections free
from dissolved air. It contains suitable buffering and stabilising
agents.

Metoclopramide Injection contains not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
anhydrous metoclopramide hydrochloride, C14H22ClN302,HCl.

Usual strength. The equivalent of 10 mg of anhydrous
metoclopramide hydrochloride in 2 ml.

Description. A clear, colourless solution.

Identification

A. Dilute a volume containing 10 mg of anhydrous
metoclopramide hydrochloride to 500 ml with 0.01 M hydro
chloric acid.

METOCLOPRAMIDE INJECTION

When examined in the range 230 nm to 360 nm (2.4.7), the
resulting solution shows absorption maxima at about 273 nm
and 309 nm.

B. To a volume containing 50 mg ofanhydrous metoclopramide
hydrochloride add 5 ml of water and 5 ml of a 1 per cent w/v
solution of 4-dimethylaminobenzaldehyde in 1 M hydro
chloric acid; a yellow-orange colour is produced.

C. Gives reaction A ofchlorides (2.3.1).

Tests

pH (2.4.24). 3.0 to 5.0.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel HF254.

Mobile phase. A mixture of 90 volumes of dichloromethane,
14 volumes ofmethanol, 10 volumes ofdioxan and 2 volumes
of strong ammonia solution.

Test solution. Dilute a volume of the injection with methanol,
if necessary, to contain the equivalent of 0.5 per cent w/v of
anhydrous metoclopramide hydrochloride.

Reference solution (a). Dilute 1 volume of the test solution to
200 volumes with methanol.

Reference solution (b). A 0.0025 per cent w/v solution of
N,N-diethylethylenediamine in methanol.

Apply to the plate 10 ~l of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in air and examine in ultraviolet
light at 254 nm. Any secondary spot in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with reference solution
(a). Spray the plate with dimethylaminobenzaldehyde reagent
and allow it to dry in air. Any secondary spot in the
chromatogram obtained with the test solution that has not
been visualised in ultraviolet light at 254 nm is not more intense
than the spot in the chromatogram obtained with reference
solution (b).

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Dilute an accurately measured volume containing about
10 mg of anhydrous metoclopramide hydrochloride to
100.0 ml with water. To 20.0 ml of this solution add 15 ml of
1.25 M sodium hydroxide and extract with three quantities,
each of 30 ml, ofchlorofoml, dry each extract with anhydrous
sodium sulphate and fIlter. Dilute the combined extracts to
100.0 ml with chloroform and mix. Measure the absorbance of
the resulting solution at the maximum at about 305 nm (2.4.7).
Calculate the content of C14H22ClN302,HCI, taking 265 as the
specific absorbance at 305 nm.

Storage. Store protected from light.
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METOCLOPRAMIDE SYRUP

Labelling. The label states .the .strength in terms ofthe
equivalent amount of anhydrous metoclopramide
hydrochloride in a suitable dose-volume.

Metoclopramide Syrup
Metocloprarnide Hydrochloride Syrup

Metoclopramide Syrup contains Metoclopramide
Hydrochloride in a suitable flavoured vehicle.

Metoclopramide Syrup contains not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
anhydrous metoclopramide hydrochloride, C14H22ClN302,HCl.

Usual strength. The equivalent of 5 mg of anhydrous
metoclopramide hydrochloride in 5 ml.

Identification

To 50 ml add 5 M sodium hydroxide till the solution becomes
alkaline and extract with three quantities, each of 40 ml, of
chloroform, dry each extract with anhydrous sodium sulphate.
Evaporate the combined extracts to dryness on a water-bath.flleresidue·complies wIth the followmg tests: ... . . . .
A. Dissolve 10 mg of the residue in 0.01 M hydrochloric acid
and dilute to 500 ml with 0.01 M hydrochloric acid.

When examined in the range 230 urn to 360 urn (2.4.7), the
resulting solution shows absorption maxima at about 273 urn
and 309 urn.

B:To 25iiigof the residue iidd2.5 iiil·ofwafer arid2:SriiloIii
1 per cent w/v solution of 4-dimethylaminobenzaldehyde in
1 M hydrochloric acid; a yellow-orange colour is produced.

C. Dissolve about 2 mg in 2 ml ofwater. The solution gives the
reaction ofprimary aromatic amines (2.3.1).

Tests

pH (2.4.24). 2.0 to 4.0.

Other tests. Complies with the tests stated under Oral Liquids.

Assay. Dilute an accurately measured volume containing about
10 mg of anhydrous metoclopramide hydrochloride to
100.0 ml with water. To 20.0 ml of this solution add 15 ml of
125M--sodiumhydroxide-and-extract-with-three··quantities,
each of 30 ml, of chloroform, dry each extract with anhydrous
sodium·sulphate and filter,· Dilute the combined··extracts to
100.0ml with chloroform and mix. Measure the absorbance of
the resulting solution at the maximum at about 305 urn (2.4.7).
Calculate the content of CI4H22ClN302,HCI, taking 265 as the
specific absorbance at 305 urn.

Storage. Store protected from light and moisture.

IP 2010

Labelling. The label states the strength in terms of the
equivalent amount of anhydrous metoclopramide hydro
chloride in a suitable dose-volume.

Metoclopramide Tablets
Metoclopramide Hydrochloride Tablets

Metoclopramide Tablets contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
anhydrous metoclopramide hydrochloride, C14H22ClN302,HCl.

Usual strength. The equivalent of 10 mg of anhydrous
metoclopramide hydrochloride.

Identification

A. Shake a quantity of the powdered tablets containing 10 mg
of anhydrous metoclopramide hydrochloride with 50 ml of
0.01 M hydrochloric acid and heat at 70° for 15 minutes with
frequent shaking. Cool, dilute to 100 m1 with 0.01 M hydro
chloric acid, filter and dilute 10 ml of the filtrate to 50 ml with
the same solvent.

When examined in the range 230 mnto 360 mn (2:4.7), the
resulting solution shows absorption maxima at about 273 urn
and 309 urn.

B. Shake a quantity of the powdered tablets containing 50 mg
ofanhydrous metoclopramide hydrochloride with 5 m1 ofwater,
filter and add to the filtrate 5 ml of a 1 per cent w/v solution of
4-dimethylaminobenzaldehyde in 1 M hydrochloric acid; a
yenoW~6fange c6l61ii ispf6duced:

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel HF254.

Mobile phase. A mixture of 90 volumes of dichloromethane,
14 volUtiiesOf iizethiiiiol, 10 vohimesofdi6xiiiiahd 2V6li:ifues
of strong ammonia solution.

Test solution. Shake a quantity of the powdered tablets
containing 0.1 g of anhydrous metoclopramide hydrochloride
with 20 ml of methanol for 5 minutes and filter.

Reference solution (a). Dilute 1 volume of the test solution to
200 volumes with methanol.
-~------_.".._---_ _---_ __.._ _--._ .. _--_._--_._._ .._.._.._--_.~ _._.._ __._-_._._------ _--_.__._-_ -

Reference solution (b); A 0.0025 per cent w/v solution of
N,N-diethylethylenediamine in methanol.

Apply to the plate 10 Jll of each solution. Allow the mobile
phase to rise 12 cm. Dry the plate in air and examine in ultraviolet
light at 254 urn. Any secondary spot in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with reference solution

1680



IP 2010

(a). Spray the plate with dimethylaminobenzaldehyde reagent
and allow it to dry in air. Any secondary spot in the
chromatogram obtained with the test solution that has not
been visualised in ultraviolet light at 254 nm is not more intense
than the spot in the chromatogram obtained with reference
solution (b). .

Uniformity of content. Comply with the test stated under
Tablets.

Powder one tablet and carry out the Assay beginning at the
words "add 50 ml of 0.1 M hydrochloric acid, ....".

. Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing 10 mg of anhydrous
metoclopramide hydrochloride, add 50 ml of 0.1 M hydro
chloric acid, heat on a water-bath at 70° for 15 minutes, cool,
dilute to 100.0 ml with waterand filter. To 20.0 ml ofthis solution
add 15 ml of 1.25 M sodium hydroxide and extract with three
quantities, each of30 ml, of chloroform, dry each extract with
anhydrous sodium sulphate and filter. Dilute the combined
extracts to 100.0 ml with chloroform and mix. Measure the
absorbance of the resulting solution at the maximum at about
305 nm (2.4.7). Calculate the content of C14H22CIN302,HCI,
taking 265 as the specific absorbance at 305 nm.

Storage. Store protected from light and moisture.

Labelling. The label states the strength in terms of the
equivalent amount of anhydrous metoclopramide
hydrochloride.

Metoprolol Tartrate

H ,OH
HooeX .eOOH

:'l~OH

(ClsH25N03h.C4H606 Mol. Wt. 684.8

Metoprolol Tartrate is (RS)-l-isopropylamino
3-p-(2-methoxyethy1)phenoxypropan-2-01 tartrate.

Metoprolol Tartrate contains not less than 99.0 per cent and
not more than 101.0 per cent of (ClsH2sN03h,C4H606,
calculated on the dried basis.

Category. Beta-adrenoceptor antagonist.

Dose. 100 to 450 mg daily, in divided doses; the initial dose
should not exceed 100 mg daily.

Description. A white, crystalline powder or colourless
crystals.

METOPROLOL TARTRATE

Identification

A.To 25 ml of a 0.4 per cent w/v solution add 2 ml of
5 M ammonia, extract with 20 ml of dichloromethane, filter
the lower layer through anhydrous sodium sulphate and
evaporate to dryness. Place in a freezer for a few minutes to
congeal the residue and allow to warm to room temperature.

On the residue, determine by infrared absorption
spectrophotometry (2.4.6). Compare the spectrum with that
obtained with metoprolol tartrate RS treated in the same
manner or with the reference spectrum of metoprolol.

B. A5 per cent w/v solution gives reaction B of tartrates (2.3.1).

Tests

Appearance of solution. A 2.0 per cent w/v solution is clear
(2.4.1), and not more intensely coloured than reference solution
BS8 (2.4.1).

pH (2.4.24). 6.0 to 7.0, determined in a 2.0 percent w/v solution.

Specific optical rotation (2.4.22). +7.0° to +10.0°, determined
at 20° in a 2.0 per cent w/v solution.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G

Mobile phase. Chloroform. Pour 200 ml of chloroform in the
developing chamber containing several beakers, each
containing 45 ml of strong ammonia solution and saturate for
1Y:z hours by lining the walls with absorbent paper.

Test solution. Dissolve 0.2 g of the substance under
examination in 10 ml of chloroform.

Reference solution (a). A 0.01 per cent w/v solution of the
substance under examination in chloroform.

Reference solution (b). A 0.004 per cent w/v solution of the
substance under examination in chloroform.

Apply to the plate 20 JlI of each solution. After development,
dry the plate in air. Place the plate in a chamber ofchlorine gas
prepared by adding 5 ml of 5 M hydrochloric acid to a beaker
containing 0.5 g ofpotassium permanganate, and let the plate
remain in the chamber for about a minute. Remove the plate
from the chamber, allow to stand for a few minutes and spray
it with a 0.5 per cent w/v solution of potassium iodide in
starch solution. Any secondary spot in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with reference solution (a)
and not more than one such spot is more intense than the
spot in the chromatogram obtained with reference solution
(b).

Heavy metals (2.3.13).2.0 g complies with the limit test for
heavy metals, Method A (10 ppm).
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Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.3 g, dissolve in 30 ml glacial
acetic acid. Titrate with 0.1 M perchloric aCid, determining
the end-point potentiometrically (2.4.25). Carry out a blank
titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.03424 g of
(ClsH25N03)2,C~06'

Storage. Store protected from light.

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.12 g of Metoprolol
Tartrate, transfer to a 100-ml volumetric flask, add about 75 ml
of ethanol (95 per cent) and shake for 15 minutes. Dilute to
volume with ethanol (95per cent), mix and filter. Dilute 5.0 ml
of the filtrate to 50.0 ml with ethanol (95 per cent). Measure
the absorbance of the resulting solution at the maximum at
about 275 nm (2.4.7). Calculate the content of (ClsH2SN03)z,
C4H60 6 from the absorbance obtained by repeating the
operation using metoprolol tartrate RS in place of the
substance under examination.

Identification

Metronidazole

C6~N303 Mol. Wt.171.2

Metronidazole is 2-(2-methyl-5-nitro-1H-imidazol-1-yl)
ethanol.

Metronidazole contains not less than 99.0 per cent and not
more than 101.0 per cent of C6H9N30 3, calculated on the dried
basis.

Category. Antiamoebic.

Dose. For trichomoniasis, 200 mg thrice daily, for 7 days. For
amoebiasis, 400 mg thrice daily, for 5 to 10 days. For giardiasis,
2 g daily for 3 successive days for adults, 1 g for children and
400 mg daily for infants. Initial dose, by intravenous infusion
15 mg per kg ofbody weight; subsequent doses, 7.5 mg per kg
of body weight upto a maximum of 1 g every six hours, for
7 days or-longer.

Description. A white or yellowish, crystalline powder.

Tests

Dissolution (2.5.2).

Apparatus No.2,
Medium. 900 ml of simulated gastric fluid (without enzyme),

Speed and time. 100 rpm and 30 minutes. Test A may be omitted if tests Band C are carried out. Tests B

Withdraw a suitable volume of the solution and filter. Dilute and C may be omitted if test A is carried out.

~r:~J~i:llbs~~~iill~ee{:~.~~!;;:-s~~:~:~t ~en;~~~ .. A. Determine 12)' infrared absorptiQn sILectrQphotom~J2.4.6L
Compare the spectrum with that obtained with metronidazole

at about 275 nm. RS or with the reference spectrum of metronidazole.

Metoprolol Tablets
Metoprolol Tartrate Tablets

Metoprolol Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount ofmetoprolol
tartrate, (C1sH25N03)2, C~06'

Usual strengths. 50 mg; 100 mg.

Identification

Transfer a quantity of the powdered tablets containing about
40 mg ofMetoprolol Tartrate to a separator, add 25 ml ofwater
and 4 ml of 5 M ammonia, extract with 20 ml of
dichloromethane, filter the lower layer through anhydrous
sodium sulphate and evaporate to dryness. Place in a freezer
for a few minutes to congeal the residue and allow to warm to
1:.QQ111 teIDRerllIDre.

On the residue, determine by infrared absorption spectro
photometry (2.4.6). Compare the spectrum with that obtained
with metoprolol tartrate RS treated in the same manner or
with the reference spectrum of metoprolol.

Calculate the content of (ClsH2SN03)z, C4H60 6in the medium
from the absorbance obtained from a solution of known
concentration of metoprolol tartrate RS.

D. Not less than 80 per cent of the stated amount of
(C1sH25N03)z, C~06.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.001 per cent w/v solution in 0.1 M hydrochloric acid shows
an absorption maximum at about 277 nm and a minimum at
about 240 nm; absorbance at about 277 nm; between 0.365
and 0.395.
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C. Heat about 10 mg in a water-bath with 10 mg ofzincpowder,
1 m1 of water and 0.25 m1 of 2 M hydrochloric acid for
5 minutes and cool. The solution gives the reaction ofprimary
aromatic amines (2.3.1).

Tests

Appearance of solution. A 5.0 per cent w/v solution in
1 M hydrochloric acid is not more opalescent than opalescence
standard OS2 (2.4.1), and not more intensely coloured than
reference solution GYS4 (2.4.1).

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE-Prepare the solutions protected from light.

Test solution. Dissolve 50 mg of the substance under
examination in 100 m1 of the mobile phase.

Reference solution (a). Dilute 1.0 m1 of the test solution to
100.0 m1 with the mobile phase. Dilute 1.0 m1 ofthis solution to
10.0 m1 with the mobile phase.

Reference solution (b). Dissolve 5 mg of 2-methyl-4
nitromidazole RS (metronidazole impurity A RS) in the mobile
phase, add 10.0 m1 of the test solution and dilute to 100.0 m1
with the mobile phase. Dilute 1.0 m1 ofthis solution to 100.0 m1
with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mm packed with

octadecylsilane bonded to porous silica (5 1JIIl),
- mobile phase: a mixture 30 volumes ofmethanol and 70

volumes of a 0.14 per cent w/v solution of potassium
dihydrogen phosphate,

- flow rate. 1 m1 per minute,
- spectrophotometer set at 315 urn,
- injection volume. 10 Ill.

Inject reference solution (b). The test is not valid unless the
resolution between the peak due to metronidazole and
metronidazole impurity A is not less than 2.0.

Inject the test solution and reference solution (a). In the
chromatogram obtained with the test solution the area of any
secondary peak is not more than the area of principal peak in
the chromatogram obtained with reference solution (a)
(0.1 per cent), the sum of areas of all the secondary peaks is
not more than twice the area of the principal peak in the
chromatogram obtained with reference solution (a)
(0.2 per cent). Ignore any peak with an area less than 0.1 times
the area of the principal peak in the chromatogram obtained
with reference solution (a) (0.01 percent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 percent.

METRONIDAZOLE BENZOATE

Loss on drying (2.4.19). Not more than 0.5 percent, determined
on 1.0 g by drying in an oven at 105° for 3 hours.

Assay. Weigh accurately about 0.15 g, dissolve in 50 m1 of
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric
acid, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

1 m1 of 0.1 M perchloric acid is equivalent to 0.01712 g of
Ctf\9N30 3•

Storage. Store protected from light and moisture.

Metronidazole Benzoate
Benzoylmetronidazole

Mol. Wt. 275.3

Metronidazole Benzoate is 2-(2-methyl-5-nitro-1H-imidazol
1-yl)ethyl benzoate.

Metronidazole Benzoate contains not less than 98.0 per cent
and not moni than 101.0 per cent of C13H13N304, calculated on
the dried basis.

Category. Antiamoebic; antiprotozoal; antibacterial.

Dose. For amoebiasis, the equivalentof400 mg ofmetronidazole
thrice daily, for 5 to 10 days.

(200 mg ofmetronidazole benzoate is approximately equivalent
to 125 mg ofmetronidazole).

Description. A white or cream-coloured, crystalline powder or
flakes.

Indentification

A. When examined in the range 230 nmto 360 nm (2.4.7), a
0.001 per cent w/v solution in ethanol shows an absorption
maximum only at about 309 nm; absorbance at about 309 nm,
about 0.3.

B. Gives reaction B ofbenzoates (2.3.1).

C. Melting range 98° to 102° (2.4.21).

Tests

pH (2.4.24). 5.0 to 7.0, determined in a 2.0 per cent w/v
suspension.
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Free benzoic acid. Not more than 0.2 per cent, determined by
the following method. Dissolve 0.5 g in 25 mI of ethanol
(95 per cent) .and titrate with 0.01 M sodium hydroxide using
phenol red solution as indicator. Carry out a blank titration.

1 mI of 0.01 M sodium hydroxide is equivalent to 0.001221 g
ofC7~02'

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel HF254.

Mobile phase. A mixture of 80 volumes of chloroform and
20 volumes of acetone.

Test solution. Dissolve 0.6 g of the substance under
examination in 10 mI of equal volumes of chloroform and
methanol.

Reference solution. A 0.02 per cent w/v solution of the
substance under examination in a mixture of equal volumes of
chloroform and methanol.

Apply to the plate 10 111 of each solution. After development,
dry the plate in air and examine it in ultraviolet light at 254 urn.
Any secondary spots in the chromatogram obtained with the
test solution are not more intense than the spot in the
chromatogram obtained with the reference solution.

Sulpbated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Notmore than 0.5 per cent, determined
on 1.0 g by drying at in an oven at 60° at a pressure not
exceeding 0.7 kPa.

Assay. Weigh accurately about 0.25 g and dissolve in 50 mI of
acetone. Add 10 ml of acetic anhydride. Titrate with
OJ M perchloric aCid, deteiiiiiniiigtlieeiid=poiiifpofeiitio=
metrically (2.4.25). Carry out a blank titration.

1 mI of 0.1 M perchloric acid is equivalent to 0.02753 g of
C13H13N304.

Storage. Store protected from light and moisture.

Metronidazole Benzoate Oral
Suspension
Benzoylmetronidazole Oral Suspension

Metronidazole Benzoate Oral Suspension is a suspension of
Metroiiidazole Benzoateiiia.siiitable aqiieoiisveliicle~1rmay

contain suitable colouring, flavouring, sweetening, buffering,
suspending and antimicrobial agents.

Metronidazole Benzoate Oral Suspension contains not less
than 90.0 per cent and not more than 110.0 per cent of the
stated amount ofmetronidazole, C6HgN30 3.

Usual strengths. 4 mg per mI; 5 mg per mI.
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Identification·

Extract a quantity of the suspension containing 0.5g of
metronidazole with chloroform, filter and evapo~ate the filtrate
to dryness. The residue complies with the following tests.

A. When examined in the range 230 urn to 360 urn (2.4.7), a
0.001 per cent w/v solution in ethanol (95 per cent) shows an
absorption maximum only at about 309 nm; absorbance at
about 309 urn, about 0.3.

B. Gives reaction B ofbenzoates (2.3.1).

Tests

Other tests. Complies with the tests stated under Oral Liquids.

Assay. Weigh accurately a quantity containing about 200 mg
of metronidazole, add 10 mI of water and extract with four
quantities, each of 25 ml, of chloroform. Combine the
chloroform extracts and wash with. two quantities, each of
5 mI, of water. Wash the aqueous solution with 5 mI of

',chloroform and evaporate the combined extracts and washing
to dryness on a water-bath. Add two successive quantities,
each of25 mI, ofacetone and 10 mI ofacetic anhydride. Titrate
with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 mI of 0.1 M perchloric acid is equivalent to 0.01712 g of

C6flgN30 3'

Determine the weight per mI of the suspension (2.4.29), and
calculate the content of metronidazole, weight in volume.

Storage. Store protected from light and moisture.

Labelling. The-label .. states-fhe-strength-in-termsof .the
equivalent amount ofmetronidazole in a suitable dose-volume.

Metronidazole Injection
Metronidazole Intravenous Infusion

.' '." .. '.' .•.. ·,,··,.,·······n· , .....• ' ......•

Metronidazole Injection is a sterile isotonic solution of
Metronidazol~in Water for Injections. Itmay contain suitable
buffering agents.

Metronidazole Injection contains not less· than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
metronidazole, C~gN303'

Usual strength. 5mgpermI.

Description. An almost colourless to pale yellow solution.

Identification

A. Shake a volume of the injection containing about 0.1 g of
Metronidazole with 9 g ofsodium chloride for 5 minutes. Add
20 mI of acetone, shake for further 5 minutes and allow to
separate. Evaporate the upper layer to dryness. On the residue,

1684



IP 2010

determine by infrared absorption spectrophotometery (2.4.6).
Compare the spectrum with that obtained with metronidazole
RS or with the reference spectrum of metronidazole.

,-

B. Heat 2 ml of the injection in a water-bath for 5 minutes with
10 mg of zinc powder and 0.25 ml of2 M hydrochloric acid for
5 minutes and cool in ice. The solution gives the reaction of
primary aromatic amines (2.3.1).

Tests

pH (2.4.24).4.5 to 7.0.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dilute a volume of injection containing about
100 mg of metronidazole in 100 ml with the mobile phase.

Reference solution (a). A 0.0005 per cent wlv solution of
2-methyl-5-nitroimidazole RS in the mobile phase.

Reference solution (b). A 0.0005 per cent wlv solution of
2-methyl-5-nitroimidazole RS in the test solution.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mm packed with

octadecylsilane bonded to porous silica
(10 fJIIl) (Such as Spherisorb ODS1),

- mobile phase: a mixture of30 volumes of methanol and
70 volumes of a 0.1 M potassium dihydrogen
orthophosphate prepared by dissolving 1.4 g of
potassium dihydrogen orthophosphate with 1000 ml of
water,

- flow rate. 1ml per minute,
- spectrophotometer set at 315 urn,
- injection volume. 20 ,n.

Inject reference solution (b). Adjust the sensitivity so that the
height of the peak due to 2-methyl-5-nitroimidazole is about
50 per cent of full scale deflection. Measure the height (a) of
the peak due to 2-methyl-5-nitroimidazole and the height (b)
of the lowest part of the curve separating this peak.from the
principal peak. The test is not valid unless a is greater than
lOb.

Inject the test solution and reference solution (a). Run the
chromatogram 3 times the retention time of the principal peak.
In the chromatogram obtained with the test solution the area
of any secondary peak is not more than the area of the peak
due to 2-methyl-5-nitroimidazole in the chromatogram
obtained with reference solution (a) (0.5 per cent).

Bacterial endotoxins (2.2.3). Not more than 0.35 Endotoxin
Unit per mg ofmetronidazole.

Other tests. Complies with the tests stated under Parenteral
Preparations (Intravenous Infusions).

Assay. Dilute a suitable volume with sufficient 0.1 M hydro
chloric acid to produce a solution containing 0.001 per cent

METRONIDAZOLE STERILE SUSPENSION

wIv ofMetronidazole. Measure the absorbance of the resulting
solution at the maximum at about 277 urn (2.4.7), using as the
blank a solution prepared in the same manner omitting the
substance under examination.

Calculate the content of C6HgN30 3 from the absorbance
obtained by repeating the operation using metronidazole RS
in place of the substance under examination.

Storage. Store protected from light, in single dose containers.

Labelling. The label states that the contents should not be
used if they contain any visible solid particles.

Metronidazole Sterile Suspension
Metronidazole Sterile Suspension is a sterile suspension of
Metronidazole in Water for Injections. The suspension is
prepared by suspending Metronidazole for Injection in the
requisite amount of Water for Injections immediately before
use.

The sterile suspension complies with the tests stated under
Parenteral Preparations.

Storage. The suspension should be used immediately after
preparation but in any case within the period recommended
by the manufacturer when prepared and stored strictly in
accordance with the manufacturer's instructions.

Metronidazole for Injection

Metronidazole for Injection is a sterile material consisting of
Metronidazole with or without excipients. It is filled in a sealed
container.

The contents of the sealed container comply with the
requirements stated under Parenteral Preparations (Powders
for Injection) and with the following requirements.

Metronidazole Injection contains not less than 95.0 per cent
and not more than 105.0 per cent of the stated amount of
metronidazole, C6Hg N30 3•

Identification

Shake a quantity of the powder containing 0.1 g of
Metronidazole with 40 ml of chloroform for 15 minutes, filter
and evaporate the filtrate to dryness. The residue complies
with the· following test. Determine by infrared
spectrophotometry (2.4.6). Compare the spectrum with that
obtained with metronidazole RS or with the reference spectrum
ofmetronidazole.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).
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Test solution. Determine the weight of the contents of 10
containers. Transfer an accurately weighed quantity of the
mixed contents of 10 containers containing about 0.1 g of
Metronidazole with 40 ml of chloroform for 15 minutes, filter,
evaporate the filtrate to dryness and dissolve the residue in
100 ml ofmobile phase.

Reference solution (a). A 0.0005 per cent w/v solution of
2-methyl-5-nitroimidazole RS in the mobile phase.

Reference solution (b). A 0.0005 per cent w/v solution of
2-methyl-5-nitroimidazole RS in the test solution.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mID, packed with

octadecylsilane bonded to porous silica (10 /lID) ( Such
as Spherisorb ODS 1),

- mobile phase: a mixture of 30 volumes ofmethanol and
70 volumes of O.OlM potassium dihydrogen
orthophosphate,

- flow rate. 1 ml per minute,
- spectrophotometer set at 315 nm,
- injection volume. 20 !J.l.

Inject reference solution (b). Adjust the sensitivity so that
tll~ height ofthepeak due t() 2-Ifietllyl:5:nilroiInidaz;01eis abotlt
50 per cent of full-scale deflection. Measure the height (a) of
the peak due to 2-methyl-5-nitroimidazole and the height (b)
of the lowest part of the curve separating this peak from the
principal peak. The test is not valid unless a is more than lOb.

Inject reference solution (a) and the test solution. Run the
chromatogram 3 times the retention time of the principal peak.

__ In thechromatognu:ILoQtained wJth the test solution the area
of any secondary peak is not more than the area of the peak
due to 2-methyl-5-nitroimidazole in the chromatogramobtained
with reference solution (a) (0.5 per cent).

Assay. Detetmine the weight of the contents of 10 containers.
Transfer an accurately weighed quantity of the mixed contents
of the 10 containers containing about 50 mg ofMetronidazole,
dissolve in 100 fill of0.1 Mhydtothlont: acid. Dilute 10 ml of
the solution to 250 fill with 0.1 M hydrochloric acid and
measure the absorbance of the resulting solution at the
maximum at about 277 nm (2.4.7). Calculate the content of
C6H9N30 3taking 375 as the specific absorbance at 277 nm.

Storage. Store protected from light.

·Metronidazole Tablets
Metronidazole Tablets contain not less than 95.0 per cent and
not more than 105.0 per cent of the stated amount of
metronidazole, C6H9N30 3•

Usual strengths. 200 mg; 400 mg.
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Identification

A. Shake a quantity of the powdered tablets containing 0.1 g
of Metronidazole with 40 ml of chloroform for 15 minutes,
filter and evaporate the filtrate to dryness.

On the residue, determine by infrared absorption
spectrophotometry (2.4.6). Compare the spectrum with that
obtained with metronidazole RS or with the reference spectrum
ofmetronidazole.

B. Heat a quantity of the powdered tablets containing 10 mg
of Metronidazole in a water-bath with 10 mg of zinc powder,
1 ml of water and 0.25 fill of 2 M hydrochloric acid for
5 minutes and cool in ice. The solution gives the reaction of
primary aromatic amines (2.3.1).

\

C. Shake a quantity of the powdered tablets containing about
0.2 g of Metronidazole with 4 ml of 0.5 M sulphuric acid and
filter. To the filtrate add 10 ml ofpicric acid solution and allow
to stand for 1 hour; the precipitate, after washing with cold
water under suction and drying at 105°, melts at about 150°
(2.4.21).

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of 0.1 M hydrochloric acid,
Speed and time. 100 rpm and 60 minutes.

Withdraw a suitable volume of the medium and filter promptly
through a membrane filter disc with an average pore diameter

--not-greaterthan--LO-Jl1I1.Reject-the-frrst-few-ml-of-the-flltrate
and dilute a suitable volume of the filtrate with the same
solvent. Measure the absorbance of the resulting solution at
the maximum at about 277 nm (2.4.7). Calculate the content of
C6H9N30 3 from the absorbance obtained by repeating the
operation using metronidazole RS instead of the substance
under examination.

D. Not less than 85 per cent of the amount of C6H9N30 3•

Related substances. Detetmine by liquid chromatography
(2.4.14).

Test solution. Shake a quantity ofpowdered tablets containing
about 100 mg ofMetronidazole in 100 ml of the mobile phase,

Reference solution (a). A 0.0005 per cent w/v solution of
2=methyP5=nitroimidazole RS in the mobile pliase.---

Reference solution (b). A 0.0005 per cent w/v solution of
2-methyl-5-nitroimidazole RS in the test solution.

Chromatographic system
- a stainless steel column 20 cm x 4.6 mID packed with

octadecylsilane bonded to porous silica (10 /lID) (Such
as Spherisorb ODS 1),
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mobile phase: a mixture of 30 volumes ofmethanol and
70 volumes of a 0.1 M potassium dihydrogen
orthophosphate prepared by dissolving 1.4 g of
potassium dihydrogen orthophosphate with 1000 mI of
water,

- flow rate. 1 mI per minute,
- spectrophotometer set at 315 urn,
- injection volume. 20 fll.

Inject reference solution (b). Adjust the sensitivity so that the
height of the peak due to 2-methyl-5-nitroimidazole is about
50 per cent of full scale deflection. Measure the height (a) of
the peak due to 2-methyl-5-nitroimidazole and the height (b)
of the lowest part of the curve separating this peak from the
principal peak. The test is not valid unless a is greater than
lOb.

Inject the test solution and reference solution (a). Run the
chromatogram 3 times the retention time of the principal peak.
In the chromatogram obtained with the test solution the area
of any secondary peak is not more than the area of the peak
due to 2-methyl-5-nitroimidazole in the chromatogram
obtained with reference solution (a).

Other tests. Comply with the tests stated under Tablets.

Assay. Weigh and powder 20 tablets. Weigh accurately a
quantity of the powder containing about 0.2 g of

.Metronidazole, transfer to a sintered-glass crucible and extract
with six quantities, each of 10 mI, ofhot acetone. Cool, add to
the combined extracts 50 mI of acetic anhydride. Titrate with
0.1 M perchloric acid, using 0.1 mI ofa 1 per cent w/v solution
of brilliant green in anhydrous glacial acetic acid as indicator
to a yellowish-green end-point. Carry out a blank titration.

1 mI of 0.1 M perchloric acid is equivalent to 0.01712 g of
CJj9N30 3•

Mexiletine Hydrochloride

ClIHI7NO,HCl Mol. Wt. 215.7

Mexiltine Hydrochloride is (RS)-I-methyl-2-(2,6-xylyloxy)
ethylamine hydrochloride.

Mexiletine Hydrochloride contains not less than 99.0 per cent
and not more than 101.0 per cent of ClIH17NO,HCI, calculated
on the anhydrous basis.

Category. Antiarrhythmic.

MEXILETINE HYDROCHLORIDE

. Dose. Orally, initial loading dose 400 mg, followed by 200 to
250 mg three to four times daily; by slow intravenous injection,
100 to 200 mg in 4 to 8 minutes, followed by infusion at a rate
of 250 mg over 1 hour, 250 mg over the next 2 hours, and then
about 0.5 mg per minute for maintenance, according to the
patient's response.

Description. A white or almost white, crystalline powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with mexiletine
hydrochloride RS.

B. When examined in the range 220 urn to 360 urn (2.4.7), a
0.04 per cent w/v solution in 0.01 M hydrochloric acid shows
an absorption maximum at about 260 urn; absorbance at 260
urn, about 0.46.

C. In the test for Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution (b).

D. Dissolve 0.1 gin 3 mI of0.02 M hydrochloric acid and add
a few crystals of sodium nitrite. Nitrogen is evolved and a
yellow colour may be produced slowly.

E. Gives reaction A ofchlorides (2.3.1).

Tests

Appearance of solntion. A 5.0 per cent w/v solution is clear
(2.4.1), and colourless (2.4.1).

pH (2.4.24). 4.0 to 5.5, determined in a 10.0percent w/v solution.

2,6.DimethylphenoI. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G

Mobile phase. A mixture of 85 volumes of chloroform,
14 Volumes of methanol and 1 volume of strong ammonia
solution.

Test solution. Dissolve 0.5 g of the substance under
examination in 10 mI of methanol.

Reference solution. A 0.01 per cent w/v solution of 2,
6-dimethylphenol in methanol.

Apply to the plate 10 III of each solution. After development,
dry the plate in air, spray with a 0.1 per cent w/v solution of
fast blue BB salt in methanol, dry at about 90° and then spray
with 3 M methanolic potassium hydroxide. Any spot
corresponding to 2,6-dimethylphenol in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with the reference solution.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G
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Mobile phase. A mixture of 85 volumes of chloroform,
14 volumes of methanol and 1 volume of strong ammonia
solution.

T~st solution (a). Dissolve 0.5 g of the substance under
examination in 10 ml of methanol.

Test solution (b). Dissolve 0.2 g of the substance under
examination in 100 ml ofmethanol.

Reference solution (a). A 0.025 per cent w/v solution of the
substance under examination in methanol.

Reference solution (b). A 0.2 per cent w/v solution of
mexiletine hydrochloride RS in methanol.

Apply to the plate 10 III of each solution. After development,
dry the plate in air, spray with ninhydrin solution and heat at
110° for 15 minutes. Any secondary spot in the chromatogram
obtained with test solution (a) is not more intense than the
spot in the chromatogram obtained with reference solution (a).

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals, Method C (10 ppm). Use 2 ml of lead standard
solution (10 ppm Pb) to prepare the standard.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water(2.4.19). Not IIlofethan 05pefcefit,detemiliiedon5 g:

Assay. Weigh accurately about 0.15 g, dissolve in 50 ml of a
mixture of equal volumes of anhydrous glacial acetic acid
and acetic anhydride, add 10 ml of mercuric acetate solution.
Titrate with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

ImlofO.LMperchloric acid isequh'alenUoO.02157 gof
CIlH17NO,HCl.

Storage. Store protected from light and moisture.

Mexiletine Capsules
Mexiletine Hydrochloride Cap~ules

Mexiletine Capsules contain not less than 92.5 per cent and
not more than 107.5 per cent of the stated amount ofmexiletine
hydrochloride CIlH17NO,HCl.

Usual strengths. 50 mg; 100 mg.

Identification

A.Shake a quantityof the contents of the capsules containing
about 0.5 g ofMexiletine Hydrochloride with 10ml ofmethanol,
fIlter, evaporate to dryness and dry the residue at 105°.

When examined in the range 230 nm to 360 nm (2.4.7), a 0.04 I

per cent w/v solution of the residue in 0.01 M hydrochloric
acid shows an absorption maximum at 260 nm.
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B. Dissolve 0.1 g of the residue obtained in test A in 3 ml of
0.02 M hydrochloric acid and add a few crystals of sodium
nitrite; nitrogen is evolved and a yellow colour may be
produced slowly.

C. In the test of Related substances, the principal spot in the
chromatogram obtained with test solution (b) corresponds to
that in the chromatogram obtained with reference solution
(b).

D. A 1 per cent w/v solution of the residue obtained in test A
gives the reactions of chlorides (2.3.1).

Tests

2,6.Dimethylphenol. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 85 volumes of chloroform,
14 volumes of methanol and 1 volume of strong ammonia
solution.

Test solution. A 5 per cent w/v solution of the residue obtained
in Identification test A in methanol.

Reference solution. A 0.01 per cent w/v solution of 2,
6-dimethylphenol in methanol.

Apply to the plate 10 III of each solution. After development,
dry the plate in air, spray with a 0.1 per cent w/v solution of
fast blue BB salt in methanol, dry at about 90° and then spray
with 3 M methanolic potassium hydroxide. Any spot
corresponding to 2,6-dimethylphenol in the chromatogram
obtained with the test solution is not more intense than the

~po~t}Il_1:I:l~~~l!~mat~~~~b~ai!!~_~~ith1:l:le._~e.!e.renc~e.~~~t.i~I!:

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 85 volumes of chloroform,
14 volumes of methanol and 1 volume of strong ammonia
solution.

Test solution (a). A 5 per cent wlv solution of the residue
obtained in Identification test A in methanol.

Test solution (b). Dissolve 20 mg of the residue obtained in
Identification test A in 10 ml of methanol.

Reference solution (a). A 0.025 per cent w/v solution of the
residue obtained in Identification test A in methanol.

Bf!ierenClLSolzJJiQrt (Q). AQ.:fP~.L9~l}Jw/y.§gl!!!Lon of
mexiletine hydrochloride RS in methanol.

Apply to the plate 10 J.Ll of each solution; After development,
dry the plate in air, spray with ninhydrin solution and heat
at 110° for 15 minutes. Any secondary spot in the
chromatogram obtained with test solution (a) is not more
intense than the spot in the chromatogram obtained with
reference solution (a).
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Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml ofwater,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and fJlter through
a membrane fJlter with an average pore size of 1.0 Ilm. Measure
the fluorescence intensities using the maximum excitation
wavelength at about 265 nm and the maximum emission
wavelength at about 295 nm (2.4.5). Calculate the content of
Cl1H17NO, HCI by comparing the fluorescence intensities
obtained with a standard solution of a known concentration
of mexiletine hydrochloride RS in water.

D. Not less than 80 per cent of the stated amount ofCl1H17NO,
HCL

Assay. Weigh accurately a quantity of the mixed contents of
20 capsules containing about 0.05 g of Mexiletine
Hydrochloride, mix with 50 ml of0.01 M hydrochloride acid,
shake for 30 minutes, dilute to 100.0 ml with om M hydro
chloric acid and centrifuge. Measure the absorbance of the
supernatant liquid at the maximum at about 260 nm (2.4.7).
Calculate the content of C l1H17NO,HCI taking 11.6 as the
specific absorbance at 260 nm.

Storage. Store protected from light.

Mexiletine Injeetion
Mexiletine Hydrochloride Injection

Mexiletine Injection is a sterile solution of Mexiletine
Hydrochloride in Water for Injections.

Mexiletine Injection contains not less than 92.5 per cent and
not more than: 107.5 per cent ofthe stated amount ofMexiletine
Hydrochloride Cl1H17NO, HCI.

Usual strength. 250 mg per 10ml.

Identification

A. In the test for Related substances, the principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution (b).

B. A volume containing 2.5 mg of Mexiletine Hydrochloride
diluted to 2 ml gives reaction A of chlorides (2.3.1).

Tests

pH (2.4.24).5.0 to 6.0.

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G

MIANSERIN HYDROCHLORIDE

Mobile phase. A mixture of 85 volumes of chloroform,
14 volumes of methanol and 1 volume of strong ammonia
solution.

Test solution. Dilute a volume of the injection with sufficient
mobile phase to produce a solution containing 0.2 per cent
w/v ofMexiletine Hydrochloride

Reference solution (a). A 0.025 per cent w/v solution of the
injection in methanol.

Reference solution (b). A 0.2 per cent w/v solution of
mexiletine hydrochloride RS in methanol.

Apply to the plate 10 Jll of each solution. Mter development,
dry the plate in air, spray with ninhydrin solution and heat at
1100 for 15 minutes. Any secondary spot in the chromatogram
obtained with the test solution is not more intense than the
spot in the chromatogram obtained with reference solution (a).

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. To an accurately measured volume containing about
0.125 g ofMexiletine Hydrochloride add sufficientO.Ol M hydro
chloric acid to produce 250.0 ml and measure the absorbance
ofthe resulting solution at the maximum at about 260 nm (2.4.7).
Calculate the content of Cl1H17NO, HCI taking 11.6 as the
specific absorbance at 260 nm.

Storage. Store in single dose containers.
\

Mianserin Hydrochloride

, Hel

C1sH2oN"2,HCI Mol. Wt. 300.8

Mianserin Hydrochloride is (RS)-1 ,2,3,4,10,
14b-hexahydro-2-methyldibenzo[c,f] pyrazino[I,2-a]azepine
hydrochloride.

Mianserin Hydrochloride contains not less than 98.5 per cent
and not more than 101.0 per cent of ClsH2oN2,HCI, calculated
on the dried basis.

Category. Antidepressant

Dose. 30 to 90 mg daily, in divided doses.

Description. A white or almost white crystals or crystalline
powder; odourless or almost odourless.
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Mianserin Tablets

Apply to the plate 5 JlI of each solution. Allow the mobile
phase to rise 15 em. Dry the plate in a current of cold air for
5 minutes and expose to iodine vapour for 20 minutes. Any
secondary spot in the chromatogram obtained with the test
solution is not more intense than the spot in the chromatogram
obtained with reference solution (a) and not more than one
such spot is more intense than the spot in the chromatogram
obtained with reference solution (b).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, detennined
on 1.0 g by drying in an oven at 65° overphosphoruspentoxide
at a pressure not exceeding 0.7 kPa for 5 hours.

Assay. Weigh accurately about 0.2 g, dissolve in a mixture of
50 rnl ofethanol (95per cent) and 5 rnl of0.01 M hydrochloric
acid. Titrate with 0.1 M sodium hydroxide, determining the
end-point potentiometrically (2.4.25). Note the volume added
between the two points of inflection. .

1 rnl of 0.1 M sodium hydroxide is equivalent to 0.03008 g of
C1sHzONz,HCl.

Storage. Store protected from light and moisture.

Mianserin Hydrochloride Tablets

Mianserin Tablets contain not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of mianserin

.h)'~()~l1!()~~~~C:I~I-Izo~'Tz, HCl.----------
Usual strengths. 10 mg; 20 mg; 30 mg.

Identification

Tests
A. Shake a quantity of the powdered tablets containing about
20 mg of Mianserin Hydrochloride with 10 rnl of methanol,
filter and evaporate the filtrate to dryness.

pH (2.4.24). 4.0 to 5.5, detennined in a 1.0per centw/v solution.
On the residue, determine by infrared absorption spectro

Related substances. Detennine by thin-layer chromatography
photometry (2.4.6). Compare the spectrum with that obtained

(2.4.17), coating the plate with silica gel G
with mianserin hydrochloride RS or with the reference

Mobile phase. A mixture of 90 volumes of dichloromethane spectrum of mianserin hydrochloride.
and 10 volumes of methanol.

B. In the Assay, the principal peak in the chromatogram
Test solution. Dissolve 0.2 g of the substance under exami- obtained with test solution (b) corresponds to the peak due to
nationjn_LO_rnl.QLaJnixtur.e.of4. Yolumeso! methsmo1.and ...mianserinjn_the.chromatograrD.-obtainecLwith.the.referenc.e
I volume of 10M ammonia. solution.

TestA may be omitted iftests B, CandDare carried out. Tests
Band C may be omitted if tests A and D are carried out.

A. Detennine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with mianserin
hydrochloride RS or with the reference spectrum ofmianserin
hydrochloride.

B. When examined in the range 230 nm to 360 nm (2.4.7), a
0.01 per cent w/v solution shows an absorption maximum only
at about 279 nm; absorbance at about 279 nm, 0.64 to 0.72.

C. Detennine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of 75 volumes of cyclohexane,
20 volumes of ether and 5 volumes of diethylamine.

Test solution. Dissolve 0.2 g of the substance under exami
nation in 100 rnl of dichloromethane.

Reference solution (a). A 0.2 per cent w/v solution of
mianserin hydrochloride RS in dichloromethane.

Reference solution (b). A solution containing 0.2 per cent
w/v each of mianserin hydrochlorideRS and cyproheptadine
hydrochloride RS in dichloromethane.

Apply to the plate 2 JlI of each solution. Allow the mobile
phase to rise 15 em. Dry the plate in a current of cold air for
5 minutes and examine in ultraviolet light at 254 nm. The
principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with reference solution (a). 'I'he-testisnotvalidunlessthe
chromatogram obtained with reference solution (b) shows two
clearly separated principal spots.

D. Gives the reactions of chlorides (2.3.1).

Identification

Reference solution (a). A 0.01 per cent w/v solution of the
substance under examination in a mixture of 4 volumes of
methanol and I volume of 10M ammonia.

Reference solution (b). A 0.002 per cent w/v solution of the
substance under examination in a mixture of 4 volumes of
methanol and 1 volumeoflO M ammonia. ...

C. The residue obtained in test A gives the reactions of
chlorides (2.3.1).

Tests

Related substances. Detennine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G
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Mobile phase. A mixture of 90 volumes of dichloromethane
and 10 volumes of methanol.

Test solution. Triturate a quantity of the powdered tablets
containing 40 mg of Mianserin Hydrochloride with 2 rnl of a
mixture of 4 volumes of methanol and 1 volume of strong
ammonia solution and centrifuge.

Reference solution (a). Dilute I volume of the test solution to
200 volumes with the same solvent mixture.

Reference solution (b). Dilute 1 volume of the test solution to
500 volumes with the same solvent mixture.

Apply to the plate 5 /-ll of each solution. After development,
dry the plate in a current of cold air for 5 minutes and expose
to iodine vapour for 20 minutes. Any secondary spot in the
chromatogram obtained with the test solution is not more
intense than the spot in the chromatogram obtained with
reference solution (a) and not more than one such spot is
more intense than the spot in the chromatogram obtained
with reference solution (b).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by gas chromatography (2.4.13).

Test solution (a). Weigh and powder 20 tablets. Shake a
quantity of the powdered tablets containing about 60 mg of
Mianserin Hydrochloride with 30.0 rnl of 0.2 M hydrochloric
acid for 1 hour and filter. To 10.0 rnl of the filtrate add 3.0 rnl of
1 M sodium hydroxide and 10.0 rnl of toluene, mix thoroughly,
centrifuge and use the clear upper Iayer.-

Test solution (b). To 10.0 rnl of the filtrate obtained in test
solution (a), add 3.0 rnl of 1 M sodium hydroxide and 10.0 rnl
of toluene containing 0.2 per cent w/v of triphenylamine
(internal standard), mix thoroughly, centrifuge and use the
clear upper layer.

Reference solution. Add 3.0 rnl of 1 M sodium hydroxide and
10.0 rnl of toluene containing 0.2 per cent w/v of triphenylamine
(internal standard) to 10.0 rnl of a solution containing 0.2 per
cent w/v of mianserin hydrochloride RS in 0.2 M hydro
chloric acid, mix thoroughly, centrifuge and use the clear
upper layer.

Chromatographic system
- a glass column 1.0 m x 4 mm, packed with acid-washed,

silanised diatomaceous support (80 to 100 mesh) coated
with 3 per cent w/w of phenyl methyl silicone fluid
(50 per cent phenyl) (Such as OV-17),

- temperature:
column 255°,

inlet port and detector at 240°,
flow rate. 30 rnl per minute of the carrier gas.

Inject 1 /-ll of test solution (a), (b) and the reference solution.

MICONAZOLE

Calculate the content of ClsH2oN2, HCI in the tablets.

Storage. Store protected from light and moisture.

Miconazole

~) CI
~/ Ii(

C'1ll~
~o CI

CI

Mol. Wt. 416.1

Miconazole is 1-[2-(2,4-dichlorophenyl)-2-[(2,4
dichlorophenyl)methoxy]ethyl-lH-imidazole.

Miconazole contains not less than 99.0 per cent and not more
than 101.0 per cent of ClSH14C14N20, calculated on the dried
basis. .

Category. Antifungal.

Description. A white or almost white powder.

Identification

Test A may be omitted iftests B, Cand D are carried out. Tests
B, C and D may be omitted if test A is carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with miconazole RS
or with the reference spectrum of miconazole.

B. Determine by thin-layer chromatography (2.4.17), using
silica gel G.

Mobile phase. A mixture of 20 volumes ofammonium acetate
solution, 40 volumes of dioxin and 40 volumes of methanol.

Test solution. Dissolve 30 mg of the substance under
examinationin 5 rnl of the mobile phase.

Reference solution (a). Dissolve 30 mg of miconazole RS in 5
rnl of the mobile phase.

Reference solution (b). Dissolve 30 mg each of miconazole
RS and econazole nitrate RS in 5 rnl of the mobile phase.

Apply 5 III of each solution. Allow the mobile phase to rise
15 cm. Dry the plate in a current of warm air for 15 minutes.
Expose to iodine vapour until the spots appear and examine in
daylight. The principal spot in the chromatogram obtained
with the test solution corresponds to that obtained in the
chromatogram with reference solution (a). The test is not valid
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TestA may be omitted iftests B, C andD are carried out. Tests
B, C and D may be omitted if test A is carried out.

ClsH14C4N20,HN03 MoL Wt. 479.2

Mlconazole Nitrate is (RS)-1-[2-(2,4
dichlorophenylmethoxy)-2-(2,4-dichlorophenyl)ethyl]-lH
imidazole nitrate.

Miconazole Nitrate contains not less than 98.5 per cent and
not more than 101.5 per cent ofClsH14C4N20,HN03, calculated
on the dried basis.

Category. Antifungal.

Description. A white or almost white, crystalline or micro
crystalline powder.

Identification

2.,[(3,4~dichlorobenzy1)oxy]-2-(2,4~dichlorophenyl)ethyl]-lH

imidazole (miconazole impurity F), and 1-[(2RS)-2-[(2,5~

dichlorobenzyl)oxy] -2-(2,4-dichlorophenyl)ethy1]-lH
imidazole (miconazole impurity G) is not more than the area of
the princip31 peak in the chromatogram obtained with reference
solution (b) (0.25 per cent). The sum of areas of all tbe
secondary peaks is not more than twice the area of the principal
peak in the chromatogram. obtained with reference solution
(b) (0.5 per cent). Ignore any peak with an area less than
0.2 times the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 percent.

Loss ou drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in vacuum at 60° for 4 hours.

Assay. Weigh accurately about 0.3 g, dissolve in 50 ml of a
mixture of 1 volume of anhydrous acetic acid and 7 voJumes
of methyl ethyl ketone. Titrate with O. 1 M perchloric acid
using 0.2 ml of naphtholbenzein solution as indicator, until
the colour changes from orange-yellow to green. Carry out a
blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.04161 g of
ClsH14C4N20.

Storage. Store protected from light.

unless the chromatogram obtained with. reference_solution
(b) shows two distinct spots.

C. To about 30 mg in a porcelain crucible add 0.3 g ofanhydrous
sodium carbonate. Heat on flame for 10 minutes, allow to
cooL Take up the residue with 5 ml of dilute nitric acid and
fIlter. To 1 ml of the filtrate add 1 ml of water. The solution
gives reaction A of chlorides (2.3.1).

D. Melting range (2.4.21).83° to 87°.

Tests

Appearance of solntion. A 1.0 per cent w/v solution in
methanol (Solution A) is clear (2.4.1) and not more intensely
coloured than the reference solution YS5 (2.4.1).

Optical rotation (2.4.22). - 0.10° to + 0.10°, determined in
solution A.

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 0.1 g of the substance under
examination in 10.0 ml of the mobile phase.

Reference solution (a). Dissolve 2.5 mg each of miconazole
RS and econazole nitrate RS in 100 ml of the mobile phase.

Reference solution (b). Dilute 1.0 ml of the test solution to
100 ml with the mobile phase. Dilute 5.0 ml of this solution to
20 ml with the mobile phase.

Chromatographic system
- a stainless steel column 10 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (3 J11ll),
= mobile phase: dissolve 6;0 g-of-ammonium-acetate in-a

mixture of 30 volumes of acetonitrile, 32 volumes of
methanol and 38 volumes of water,
flow rate. 2 ml per minute,

- spectrophotometer set at 235 nm,
- injection volume. 10 Ill.

Inject reference solution (a). The test is not valid unless the
resolution between the peaks due to econazole and miconazole
is not less than 10.

Inject reference solution (b) and the test solution. Run the
chromatogram 1.2 times the retention time of the principal
peak. In the chromatogram obtained with the test solution,
the area of secondary peak corresponding to (lRS)-1-(2,4
dichloropheny1)-2-( IH-imidazol-1-yl)ethanol (miconazole
impurityA), 1=-f{2RS)~2~[(4-chlorobenzyl)o-xi)2-(2;4-=
dichlorophenyl)ethyl]-lH-imidazole (miconazole impurity B),
(2RS) - 2- [(2 ,4-dichloro benzyl) oxy] - 2- (2,4
dichlorophenyl)ethanamine (miconazole impurity C), 1-[(2RS)
2-[(2,6-dichlorobenzyl)oxy]-2-(2,4-dichlorophenyl)ethyl]-lH
imidazole (miconazole impurity D), 2-[1-[(2RS)-2-[(2,4
dichlorobenzyl)oxy]-2-(2,4-dichlorophenyl)ethyl]-lH-imidazol
3~io]-2.,methylpropanoate(miconazole impurity E), 1-[(2RS)-

Miconazole Nitrate

--- ------------------------- -- -p?~~---

(Y"oi~~
CI~CI CIUCI

, HN03
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A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with miconazole
nitrate RS or with the reference spectrum ofri:liconazole nitrate.

B. When examined in the range 230 urn to 360 urn (2.4.7), a
0.04 per cent w/v solution in a ri:lixture of 90 volumes of
2-propanol and 10 volumes of 0.1 M hydrochloric acid shows
absorption maxima at about 264 urn, 272 urn and 280 urn; ratio
of the absorbance at the maximum at about 272 urn to that at
the maximum at about 280 urn, 1.18 to 1.22.

C. In the test for Related substances, examine the chromato
grams obtained in ultraviolet light at 254 urn before exposure
to iodine vapour. The principal spot in the chromatogram
obtained with test solution (b) corresponds to that in the
chromatogram obtained with reference solution (a).

D. Gives the reactions ofnitrates (2.3.1).

Tests

Appearance of solntion. A 1.0 per cent w/v solution in
methanol is clear (2.4.1), and not more intensely coloured
than reference solution YS7 (2.4.1).

Related snbstances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel GF254.

Mobile phase. Amixture of60 volumes ofhexane, 30 volumes
of chloroform, 10 volumes ofmethanol and 1 volume ofstrong
ammonia solution.

Test solution (a). Dissolve 0.5 g of the substance under
examination in 10 mI of a ri:lixture of90 volumes of methanol
and 10 volumes of strong ammonia solution.

Test solution (b). Dissolve 0.5 g of the substance under
examination in 100 mI ofa mixture of90 volumes ofmethanol
and 10 volumes of strong ammonia solution.

Reference solution (a). A 0.5 per cent w/v solution of
miconazole nitrate RS in a ri:lixture of90 volumes of methanol
and 10 volumes of strong ammonia solution.

Reference solution (b). A 0.0125 per cent w/v solution of
miconazole nitrate RS in a mixture of 90 volumes ofmethanol
and 10 volumes of strong ammonia solution.

Apply to the plate 10~ of each solution. Mter development,
dry the plate in a current of air for 15 ri:linutes and examine in
ultraviolet light at 254 nm. Any secondary spot in the
chromatogram obtained with test solution (a) is not more
intense than the spot in the chromatogram obtained with
reference solution (b). Expose the plate to iodine vapour until
a brown spot appears in the chromatogram obtained with
reference solution (b) and examine immediately in daylight.
Any secondary spot in the chromatogram obtained with test
solution (a) is not more intense than the spot in the
chromatogram obtained with reference solution (b).

MICONAZOLE CREAM

Sulpbated ash (2.3.18). Not more than 0.1 percent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105° for 2 hours.

Assay. Weigh accurately about 0.4 g, dissolve in 50 mI of
anhydrous glacial acetic acid, with slight heating ifnecessary.
Titrate with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 mI of 0.1 M perchloric acid is equivalent to 0.04791 g of

CI8HI4~20,HN03'

Storage. Store protected from light and moisture.

Miconazole Cream
Miconazole Nitrate Cream

Miconazole Cream contains Miconazole Nitrate in a suitable
basis.

Miconazole Cream contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
ri:liconazole nitrate, CI8H14C4N20,HN03.

Usual strength. 2 per cent w/w.

Identification

A. Mix a quantity containing 40 mg of Miconazole Nitrate
with 20 mI of a mixture of4 volumes ofmethanol and 1 volume
of 1 M sulphuric acid and shake with two quantities, each of
50 mI, of carbon tetrachloride, discarding the organic layers.
Make the aqueous phase alkaline with 2 M ammonia and
extract with two quantities, each of 40 mI, of chloroform.
Combine the cWoroform extracts, shake with 5 g ofanhydrous
sodium sulphate, fJlter and dilute the fJltrate to 100 mI with
chloroform. Evaporate 50 mI to dryness and dissolve the
residue in 50 mI of a mixture of 90 volumes of methanol and
10 volumes of 0.1 M hydrochloric acid.

When examined in the range 230 urn to 360 urn (2.4.7), the
resulting solution shows absorption maxima at about 264 urn,
272 urn and 280 urn.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak due
to ri:liconazole nitrate in the chromatogram obtained with
reference solution (a).

Tests

Other tests. Complies with the tests stated under Creams.

Assay. Determine by gas chromatography (2.4.13).

Test solution. Weigh accurately a quantity of the cream
containing about 40 mg ofMiconazole Nitrate, mix with 20 mI
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A. Mix a quantity of the crushed pessaries containing 40 mg
ofMiconazole Nitrate with 20 mI of a mixture of4 volumes of
methanol and 1 volume of 1 M sulphuric acid and shake with
two quantities, each of 50 mI, of carbon tetrachloride,
discarding the orgailic layers. Make the aqueous phase alkaline
with 2 M ammonia and extract with two quantities, each of
40 mI, of chlorofonn. Combine the chloroform extracts, shake
with 5 g of anhydrous sodium sulphate, filter and dilute the
fl1trate to 100 mI with chlorofonn. Evaporate 50 mI to dryness
and dissolve the residue in 50 mI of a mixture of90 volumes of
methanol and 10 volumes of 0.1 M hydrochloric acid.

When examined in the range 230 TIm to 360 TIm (2.4.7), the
resulting solution shows absorption maxima at about 264 TIm,

272 TIm and 280 TIm.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak due
to miconazole nitrate in the chromatogram obtained with
reference solution (a).

Tests

Identification

Miconazole Pessaries

of a mixture of 4: volumes of methanol and 1 volume of
0.5 M sulphuric acid and shake with two quantities, each of
50 mI, of carbon tetrachloride. Wash each organic layer in
turn with the same lO-mI quantity of a mixture of4 volumes of
methanol and 1 volume of0.5 M sulphuric acid. Combine the
aqueous phase and the washings, make alkaline with
2 M ammonia and extract with two quantities, each of50 mI, of
chloroform. To the combined extracts add 10.0 mI of a 0.3 per
cent w/v solution of cetyl palmitate (internal standard) in
chloroform and 5 g of anhydrous sodium sulphate, shake,
fl1ter, evaporate the fl1trate to a low volume and add sufficient
chloroform to produce 10.0 mi.

Reference solution (a). Weigh accurately about 40 mg of
miconazole nitrate RS and mix with 10.0 mI of a 0.3 per cent
w/v solution of the internal standard in chlorofoml and 0.2 mI
of strong ammonia solution, add 1 g of anhydrous sodium
sulphate, shake again and fl1ter.

Reference solution (b). Prepare the solution in the same
manner as reference solution (a) but omitting the addition of
the internal standard solution.

Chromatographic system
- a glass column 1.5 m X 2 mm, packed with acid-washed, Other tests. Comply with the tests stated under Pessaries.

silailiseddUitbIIiaceous support (80 to 100IIiesh) coated
with 3 per cent w/w of phenyl methyl silicone fluid Assay. Determine by gas chromatography (2.4.13).

(50 per centphenyl)(such as 5 percentOV-101), Test solution. Weigh accurately a quantity of the crushed
_ temperature: pessaries containing about 40 mg of Miconazole Nitrate, mix

column 270°, with 20 mI ofa mixture of4 volumes ofmethanol and 1 volume
inlet port and detector at 270°, of 0.5 M sulphuric acid and shake with two quantities, each

- flow rate. 30 mI per minute of the carrier gas. of 50 mI, of carbon tetrachloride. Wash each organic layer in

IiljectllIlofllle test SOlution, reference solutionTa) and .tumwith.the same.10.::mlquantity_ofamixture_ot4..Y.olume.s_QL
reference solution (b). methanol and 1 volume of 0.5 M sulphuric acid. Combine the

aqueous phase and the washings, make alkaline with
Calculate the content of ClsH14C14NzO,HN03in the cream. 2 M ammonia and extract with two quantities, each of50 mI, of

storage. Store protected frOm light and moisture at a chlorofonn. To the combined extracts add 10.0 mI of a 0.3 per
temperature not exceeding 30°. If it is packed in aluminium cent w/v solution of cetyl palmitate (internal standard) in
tubes, the inner surfaces of the tubes should be coated with a chlorofonn and 5 g of anhydrous sodium sulphate, shake,
suitable lacqlier. fl1ter, evaporate the filtrate to alow volume and addsufficient

chlorofonn to produce 10.0 mi.

Reference solution (a). Weigh accurately about 40 mg of
miconazole nitrate RS and mix with 10.0 mI of a 0.3 per cent
w/v solution of the internal standard in chlorofonn and 0.2 mI
of strong ammonia solution, add 1 g of anhydrous sodium
sulphate, shake again and fl1ter.

Reference··· solution-(b);-· Prepare-the·solution-in-the-same
manner as reference solution (a) but omitting the addition of
the internal standard solution;

Chromatographic system
- a glass column 1.5 m X 2 mm, packed with acid-washed,

silanised diatomaceous support (80 to 100 mesh) coated
with 3 per cent w/w of phenyl methyl silicone fluid
(50 per cent phenyl) (Such as 5 per cent OV-101),

Miconazole Nitrate Pessaries; Miconazole Nitrate
Vaginal TabletsiMiGonazole Tablets-·

Miconazole Pessaries contain Miconazole Nitrate in a suitable
basis.

Miconazole Pessaries contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
miconazole nitrate, ClsH14C4NzO, HN03.

Usual strength. 150 mg.
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- temperature:
column 270°,
inlet port and detector at 300°,

- flow rate. 30 rnl per minute of the carrier gas.

Inject 1 III of the test solution, reference solution (a) and
reference solution (b).

Calculate the content of ClsH14C14N20, HN03 in the pessaries.

Storage. Store protected from light and moisture.

Microcrystalline Cellulose
Microcrystalline Cellulose is purified, partially
depolymerised cellulose prepared from alpha cellulose.

Microcrystalline Cellulose contains not less than 97.0 per cent
and not more than 102.0 per cent of cellulose, calculated on
the dried basis.

Category. Pharmaceutical aid (suspending agent; tablet and
capsule adjuvant).

Description. A fine or granular, white or almost white powder;
odourless.

Identification

A. To about 1 mg add 1 rnl of phosphoric acid! heat on a
water-bath for 30 minutes, add 4 rnl ofa 0.2 per cent w/v solution
ofcatechol in phosphoric acid and heat for further 30 minutes;
a red colour is produced.

B. To 50 mg add 2 rnl of iodine solution, allow to stand for
5 minutes and remove the excess reagent with the ai.d of a fIlter
paper and add 1 or 2 drops of sulphuric acid (66 pr;l' cent
v/v); a blue-purple colour is produced.

C. Mix 30 g with 270 rnl ofwater, mix in a blender at 18,000 rpm
for 5 minutes, transfer 100 ml ofthe mixture to a 100-ml graduated
cylinder and allow to stand for 3 hours. A white, opaque,
bubble-free dispersion is obtained that does not produce a
supernatant liquid.

Tests

pH (2.4.24). 5.0 to 7.5, determined on the supernatant liquid
obtained by shaking 2.0 g with 100 rnl of carbon dioxide-free
water for 5 minutes and centrifuging.

Starch and dextrins. Mix 0.1 g with 5 ml ofwater by vigorous
shaking and add 2 to 3 drops of iodine solution; no blue or
brownish-red colour is produced.

Organic impnrities. Place 10 mg on a watch-glass and add
0.05 rnl ofa freshly prepared solution of0.1 g ofphloroglucinol
in 5 rnl of hydrochloric acid; no red colour is produced.

Water-soluble substances. Shake 5.0 g with about 80 rnl of
water for 10 minutes, fIlter through a fIlter paper (Whatman
No 42 or equivalent) into a tared beaker and evaporate the
fIltrate to dryness and dry the residue at 105° for 1 hour. The
residue weighs not more than 10 mg (0.2 per cent).

Arsenic (2.3.10). Mix 5.0 g with 3 g of anhydrous sodium
carbonate, add 10 rnl ofbromine solution and mix thoroughly.
Evaporate to dryness on a water-bath, gently ignite and
dissolve the cooled residue in a mixture of 15 ml of
hydrochloric acid containing 0.15 ml of bromine solution
and 45 rnl of water. Add 2 ml of stannous chloride solution
AsT. The resulting solution complies with the limit test for
arsenic (2 ppm).

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Loss on drying (2.4.19). Not more than 6.0 per cent, determined
on 0.5 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.125 g and transfer to a
300-rnl conical flask with the aid of about 25 rnl of water. Add
50.0 ml of0.083 M potassium dichromate, mix, carefully add
100 ml of sulphuric acid and heat to boiling. Remove from
heat, allow to stand at room temperature for 15 minutes, cool
and transfer to a 250-ml volumetric flask. Dilute with water
almost to volume, cool to 25°, dilute with water to volume and
mix. Titrate 50.0 rnl of the resulting solution with 0.1 M ferrous
ammonium sulphate using 2 to 3 drops of ferroin sulphate
solution as indicator. Repeat the procedure without the
substance under examination. The difference between the
titrations represents the amount offerrous ammonium sulphate
required.

1 rnl of 0.1 M ferrous ammonium sulphate is equivalent to
0.000675 g ofcellulose.

Storage. Store protected from light and moisture.

Microcrystalline Cellulose and
Carboxymethylcellulose Sodium
Microcrystalline Cellulose and Carboxymethylcellulose
Sodium is a colloid-forming, attrited mixture ofMicrocrystal1ine
Cellulose and Carboxymethylcellulose Sodium.

Microcrystalline Cellulose and Carboxymethylcellulose
Sodium contains not less than 75.0 per cent and not more than
125.0 per cent of carboxymethylcellulose sodium, calculated
on the dried basis. The viscosity of its aqueous dispersion of
per cent by weight stated on the label is not less than 60.0 per .
cent and not more than 140.0 per cent of that stated on the
label in centipoises.
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Identification

M1Jc 6 g with 300 ml of}Vater, mix in ablender at18,000rpm for
5 minlltes, transfer 100 mlofthe mixUJre to. a IOO-~ graduated
cylinder and allow to stand for 3 hours. A white, opaque,
dispersion is produced which does not settle on standing.

A. Add few drops of the dispersion obtained to a 10 per cent
w/v solution of aluminum chloride, each drop forms a white,
opaque globule which does not disperse on standing.

B. Add 3 ml of iodine solution to the dispersion obtained; no
blue or purplish blue color is produced

Tests

pH (2.4.24). 6.0 to 8.0, determined in the dispersion prepared
in the test for Viscosity.

Viscosity (2.4.28). Determine the amounts ofMicrocrystalline
Cellulose and Carboxymethylcellulose Sodium needed to
prepare 600 g of a suitable dispersion, ~alculated on the dried
basis. Transfer an accurately weighed amount of water to a
1000-mlblender bowl. Begin stirring with an 18,000rpm blender
at a reduced speed obtained by adjusting the voltage to
30 volts by means of a suitable transformer, and immediately
add the accurately weighedporti6ri Of Microcrystalline
Cellulose and Carboxymethylcellulose Sodium, taking care to
avoid contacting the sides of the bowl with the powder.
Continue stirring at this speed for 15 seconds following the
addition of the powder, then increase the transformer setting
to 115 volts, and mix for 2 minutes, accurately timed, at
18,000 rpm. Stop the blender, and lower the appropriate spindle
ofasuitable-rotational-visGosimeter-into-thedispersion,-Thirty
seconds after cessation of mixing, start the viscosimeter, and
determine the viscosity using the appropriate spindle to
obtain a scale reading between 10 per cent and 90 per cent of
full-scale at a speed of 20 rpm. Determine the scale reading
after 30 seconds of rotation, and calculate the viscosity, in
centipoises, by multiplying the scale reading by the constant
for the spindle used at 20 rpm.

Heavy metals (2.3.13). 2.0 g complies with the limit test for
heavy metals, Method B (10 ppm).

Sulphated ash (2.3.18). Not more than 5.0 per cent.

Loss on drying (2.4.19). Not more than 8.0 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weiglf-ac-cifiately--aooilC2!,fof-Microciysfalline
Cellulose and Carboxymethylcellulose Sodium and transfer to
a 250-ml ofa glass-stoppered conical flask, add 75mlofglacial
acetic acid, attach a condenser, and reflux for 2 hours, cool,
transfer the mixture to a 250-ml beaker with the aid of small
volumes of glacial acetic acid. Titrate with 0.1 M perchloric
acid in dioxane solution, determining the end-point
potentiometrically (2.4.25). Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.0296 g of
carboxymethylcellulose sodium.

Storage. Store protected from light and moisture.

Labelling. Label it to indicate the percentage content of
carboxymethylcellulose sodium and the viscosity of the
dispersion in water of the designated weight percentage 
composition.

Microcrystalline Wax
Petroleum Wax (microcrystalline); Amorphous Wax

Microcrystalline Wax is a mixture of straight-chain,
branched-chain and cyclic hydrocarbons, obtained by
solvent fractionation of the still bottom fraction of
petroleum by suitable dewaxing or de-oiling means.

Category. Pharmaceutical aid (stiffening and coating agent;
ointment base).

Description. A white or cream-coloured waxy solid; odourless.

Tests

Acidity or alkalinity. Introduce 35.0 g into a 250-ml separating
funnel, add 100 ml of boiling water and shake vigorously for
5 minutes. Draw off the separated water into a beaker, wash
further with two quantities, each of50 ml, ofboiling water and
add the washings to the liquid in the beaker. To the pooled
washings add 0.05 ml of phenolphthalein solution and boil;
thesoltitiofidoes fiat acquite a pifikcolol:if. C661, add 0:1 mI of
methyl orange solution; no red or pink colour is produced.

Solidifying point (2.4.10). 54° to 102°. Follow the method with
the following modifications. Place in the inner test-tube
sufficient of the melted substance to fIll the tube to a depth of
about 50 rom. Stir the substance gently and steadily, without
scraping the side of the tube, while the tube and its contents
are allowed to cool. The temperature at which the level of the
mercury in the thermometer remains stationary for a short time
is taken as the solidifying point.

Colour. Melt about 10.0 g on a water-bath and pour 5 ml of the
liquid into a clear-glass (15 cm x 16 rom) bacteriological test
tube; the warm, melted liquid is not more intensely coloured
than a solution prepared by mixing 3.8mlofFCSand 1.2 mlof
CCS (2.4.1), in a similar tube, the comparison being made in
reflected light against a white background,thetubes being
held directly against the background at such an angle that
there is no fluorescence.

Organic acids. To 20.0 g add 100 ml of a 50 per cent v/v
solution of ethanol (95 per cent) neutralised to
phenolphthalein solution and titrate rapidly with 0.1 M sodium
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hydroxide with vigorous agitation, to a sharp pink end-point.
Not more than 0.4 ml of 0.1 M sodium hydroxide is required.

Fats, fixed oils and rosin. Digest 10.0 g with 10 ml of
5 M sodium hydroxide at 100° for 30 minutes. Separate the
water layer and acidify with sulphuric acid; no oily or solid
matter separates.

Ash (2.3.19). Not more than 0.1 percent, determined on 2.0 g.
It volatilises without emitting an acrid odour.

Storage. Store protected from light and moisture.

Minoxidil

Mol. Wt. 209.3

Minoxidil is 2,4-diarnino-6-piperidinopyrirri.idine 3-oxide.

Minoxidil contains not less than 98.5 per cent and not more
than 101.0 per cent of CgH1sNsO, calculated on the dried basis.

Category. Antihypertensive.

Dose. Initially, 5 mg daily, gradually increased at intervals of
not less than 3 days to 40 or 50 mg, according to patient's
response.

Description. A white or almost white, crystalline powder.

Identification

TestA may be omitted iftests B, Cand D are carried out. Tests
Band C may be omitted if tests A and D are carried out.

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with minoxidil RS.

B. Dissolve about 20mg in 0.1 M hydrochloric acid and
dilute to 100 rill with the same solvent (solutionA). Dilute 2 ml
ofsolution Ato 100 ml with 0.1 M hydrochloric acid (solution
B) and dilute 2 ml of solution A to 100 ml with 0.1 M sodium
hydroxide (solution C).

Measure the light absorption of solutions Band C in the
range 220 nm to 360 nm (2.4.7). Solution B shows absorPtion
maxima at about 230 nm and 281 nm; absorbance at about
230 nm, 0.406 to 0.448 and at about 281 nm, 0.424 to 0.468.
Solution C shows absorption maxima at about 230 nm, 262 nm
and 288 nni; absorbance at about 230 nm, 0.610 to 0.674, at about
262 nm, 0.194 to 0.214 and at about 288 nm, 0.222 to 0.242.

MINOXIDIL

C. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.

Mobile phase. A mixture of 100 volumes of methanol and
1.5 volumes of strong ammonia solution.

Test solution. Dissolve 0.1 g of the substance under exami
nation in 100 ml of methanol.

Reference solution. A 0.1 per cent w/v solution of minoxidil
RS in methanol.

Apply to the plate 2 III of each solution. After development,
dry the plate in air and examine in ultraviolet light at 254 nm.
The principal spot in the chromatogram obtained with the test
solution corresponds to that in the chromatogram obtained
with the reference solution.

D. Dissolve about 10 mg in 1 ml of methanol, add 0.1 ml of
cupric sulphate soluiion; a green colour develops. The
solution becomes greenish-yellow on addition of O.lml of
2 M hydrochloric acid.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 25 mg of the substance under
examination in 100 ml of the mobile phase.

Referen.ce solution (a). Dilute 1 ml of the test solution to
100 ml with the mobile phase.

Reference solution (b). Dissolve 5 mg of deoxyminoxidil RS
in the mobile phase and dilute to 20 ml with the mobile phase.
To 2 ml of this solution add 2 ml of the test solution and dilute
to 10 ml with the mobile phase.

Chromatographic system
a stainless steel column 10 cm x 3 mm, packed with
octadecylsilane bonded to porous silica (5 Ilm),

- mobile phase: dissolve 3.0 g of dioctyl sodium
sulphosuccinate in a mixture of 10 ml of glacial acetic
acid and 300 ml of water, adjusted to pH 3.0 with
perchloric acid and add 700 ml of methanol,

- flow rate. 1ml per minute,
spectrophotometer set at 240 nm,

- injection volume. 10 IJI.
Inject the test solution, reference solution (a) and reference
solution (b). Continue the chromatography for twice the
retention time of the principal peak. In the chromatogram
obtained with the test solution, the sum of the areas of any
secondary peaks is not greater than 1.5 times the area of
reference solution (a) The test is not valid unless, in the
chromatogram obtained with reference solution (b), the
resolution between the peaks corresponding to minoxidil and
deoxyminoxidil is at least 2.0. Ignore any peak with an area
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solution corresponds to that in the chromatogram obtained
with the reference solution.

Minoxidil Tablets
Minoxidil Tablets contains not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of minoxi.Qil,

4 HlsNsO.

Usual strengths. 2.5 mg; 5 mg; 10 mg.

Identification

less than 0.1 per centofthat of the peak in the chromatogram
obtained with reference solution (a) (0.001 per cent).

Heavy metals (2.3.13).1.0 g complies with the limit test for
heavy metals, Method C (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying in an oven at 105°.

Assay. Weigh accurately about 0.15 g, dissolve in 50 ml of
anhydrous glacial acetic acid. Titrate with 0.1 M perchloric
acid, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.02093 g of

4 HlsNsO.

Storage. Store protected from light and moisture.

Tests

Dissolution (2.5.2).

Apparatus No.1,

Medium. 900 ml ofphosphate bufferpH 7.2,
Speed and time. 75 rpm and 15 minutes.

Withdraw a suitable volume of the medium and fIlter promptly
through a membrane fIlter disc with an average pore diameter
not greater than 1.0 11m. Reject the fIrst few ml of the fIltrate
and dijute a suitable volume of the fIltrate with the same
solvent. Measure the absorbance of the resulting solution at
the maximum at about 231 nm (2.4.7), for tablets containing up
to 10 mg Minoxidil; for tablets containing more than 10 mg of
Minoxidil the wavelength used is about 287 nm. Similarly
measure the absorbance of a solution of known concentration
of minoxidil RS. Calculate the content of C9H1sNsO.

D. Not less than 75 per cent of the stated amount of C9H1sNsO.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Shake a quantity
of the powder containing about 5 mg of Minoxidil with 20 ml
of a solution of medroxyprogesterone acetate (internal
standard) in the mobile phase having a concentration of about
0.2 mg per ml (solution A) for 5 minutes and centrifuge.

A.Transfer a portion of the fInely powdered tablets containing
Reference solution. Dissolve an accurately weighed quantity

about 10 mg of Minoxidil to a separator, add 25 ml of water,
-- ana extract witlftl:iree quantities;eacl:fon5 ml, ofcliloroform.oLminoxidiLRS.in.solutionAto obtaina.solution.having.a

known concentration of about 0.25 mg per ml.
Combine the chloroform extracts and evaporate with the aid
of stream of nitrogen. Wash the inside of the container with Chromatographic system
about 5 ml of ethanol (95 per cent), add 0.3 g of potassium - a stainless steel column 25 cm x 4 mm, packed with
bromide IR and evaporate under vacuum at 50° until dry. The octadecylsilane bonded to porous silica (5 /lm),
residue complies with the following test. - mobile phase: a solution prepared by adding 3.0 g of

docusate sodium per litre to a mixture of700 volumes of
Determine by infrared absorption spectrophotometry (2.4.6). methanol, 300 volumes of water and lOvolumes of
Compare the spectrum with that obtained with minoxidil RS. glacial acetic acid, adjusting to pH 3.0 with perchloric

B. Determine by thin-layer chromatography (2.4.17), coating acid, fIltering and degassing,
the plate with silica gel GF254. - flow rate. 1ml per minute,

Mobile phase. A mixture of 100 volumes of methanol and - spectrophotometer set at 254 nm,
1.5 volumes of strong ammonia solution. - injection volume. 1O~'

Chromatograph not less than 4 replicate injections ofreference
Test solution. Shake a of the po.wd..._ere_d..._t_able_t..s.._---- -. - . solution and record·the-peakresponse-as-mentioned-below;-
containing 10 mg of Minoxidil with 10 ml of methanol,

The relative standard deviation is not more than 2.0 per cent
centrifuge and use the supernatant liquid. and the resolution between the internal standard and minoxidil

Reference solution. A 0.1 per cent w/v solution of minoxidil is not less than 2.0.
RS in methanol. Inject separately the test solution and the reference solution
Apply to the plate 2 III of each solution. After development, and measure the responses for the major peaks. The relative
dry the plate in air and examine in ultraviolet light at 254 nm. retention times are about 0.8 for the internal standard and 1.0
Theprincipal spot in the chromatogram obtained with the test for minoxidil.
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Identification

Calculated the content of minoxidil, C9H 1SNsO in the tablets.

Storage. Store protected from light.

- flow rate. 0.75 ml per minute,
- spectrophotometer set at 200 nm,
- injection volume. 1O~.

Inject reference solution (c). The test is not valid unless the
resolution between the peaks due to misoprostol impurity A
and misoprostol is not less than 1.9. The relative retention
time with reference to misoprostol for 8-epimisoprostol
(misoprostol impurity A) is about 0.9, for ll-epi misoprostol
(rnisoprostol impurity E) is about 0.9, for 12-epirnisoprosto1
(misoprostol impurity B) (1 5t peak) is about 0.9 and for
rnisoprostol impurity B (2nd peak) is about 0.95.

Inject reference solution (a), (b) and the test solution. Run the
chromatogram 3 times the retention time of the principal peak.
The sum of areas of the peaks due to rnisoprostol impurity A,
B and E is not more than 1.3 times the area of the principal
peak in the chromatogram obtained with reference solution
(a) (1.3 per cent), the area of any other secondary peak is not
more than the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.1 per cent). The sum of
areas of all the secondary peaks is not more than 1.5 times the
area of the principal peak in the chromatogram obtained with
reference solution (a) (1.5 per cent). Ignore any peak with an
area less than 0.5 times the area of the principal peak in
the chromatogram obtained with reference solution (b)
(0.05 per cent).

Diastereoisomers. Determine by liquid chromatography
(2.4.14).

Mol. Wt. 382.5

o
~~OCH3
~H3C OH. CH3

o

I

HO

Misoprostol

Misoprostol is (RS)-methyl (13E)-11,16-dihydroxy-16
methyl-9-oxoprost-13-enoate.

Misoprostol contains not less than 96.5 per cent and not more
than 102.0 per cent of C22H3S0S, calculated on the anhydrous
basis.

Category. Abortifacient; gastric cytoprotector.

Description. A clear, colourless or yellowish oily liquid.

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with misoprostol
RS or with the reference spectrum of misoprostol.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 10 mg of the substance under
examination in 5.0 ml ofacetonitrile.

Reference solution (a). Dilute 1.0 ml of the test solution to
100.0 ml with acetonitrile.

Reference solution (b). Dilute 1.0 ml of reference solution (a)
to 10.0 ml with acetonitrile.

Reference solution (c). A 0.0025 per cent w/v solution of
misoprostol impurity A RS in reference solution (a).

Reference solution (d). A 0.2 per cent w/v solution of
misoprostol RS in acetonitrile.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
endcapped octadecylsilane bonded to porous silica (5
1JIll),

- column temperature. 40°,
- mobile phase: a mixture of 45 volumes of acetonitrile,

55 volumes of water and 0.05 volume of 2.45 per cent
w/v solution of orthophosphoric acid,

Test solution. Dissolve about 20 mg of the substance ,under
examination in 1.0 ml of the mobile phase.

Reference solution. Dilute 0.1 ml of the test solution to 10.0ml
with the mobile phase.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

silica (51JIll),
column temperature. 40°,
mobile phase: a mixture of 5 volumes of 2-propanol ,
95 volumes of heptane and 0.01 volume of glacial
acetic acid,
flow rate. 1 ml per minute,
spectrophotometer set at 205nm,
injection volume. 10 ~.

Inject the reference, solution. The test is not valid unless the
resolution between the 15t peak and the 2nd peak ofrnisoprostol
is not less than 2.3. The retention time of Misoprostol15t peak
is about 19 minutes and rnisoprostol2nd peak about 21 minutes.

Inject the reference solution and the test solution. Run the
chromatogram 1.5 times the retention time of the 15t peak of
misoprostol. In the chromatogram obtained with the test
solution, the area of the 15t peak of rnisoprostol is 50 per cent
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Chromatographic system
- a stainless steel column 25 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (5 /illl),

Tests

D. Mix 80 mg with 0.3 g of anhydrous sodium carbonate and
ignite in acrucible uhtil an almost White residue is ()btaihed.
Allow to cool and dissolve the residue in 5 m1 of dilute nitric
acid, filter. To 1 m1 ofthe filtrate, add 1 m1 ofwater. The solution
gives reaction (a) of chlorides (2.3.1).

Reference solution (b). Dissolve 10 mg of beclometasone
dipropionate RS in 10.0 m1 of reference solution (a).

Apply to the plate 5 ,n. of each solution. Allow the mobile
phase to rise 15 cm. Dry the plate in air and examine in ultraviolet
light at 254 nm. The principal spot in the chromatogram
obtained with the test solution corresponds to the principal
spot in the chromatogram obtained with reference solution
(a). Spray with ethanolic sulphuric acid. Heat at 120° for
10 minutes or until the spots appear. Allow to cool and examine
in daylight and in ultraviolet light at 365 nm. The principal
spot in the chromatogram obtained with the test solution
corresponds to the principal spot in the chromatogram
obtained with reference solution (a). In the chromatogram
obtained with reference solution (b), shows 2 spots which,
when examined in ultraviolet light at 365 nm, may not be
completely separated.

C. Shake about 2 mg with 2 m1 ofsulphuric acid for 15 minutes,
a light yellow colour develops. When examined in ultraviolet
light at 365 nm, no fluorescence is seen. Add this solution to
10 m1 of water and mix. The colour fades and there is no
fluorescence.

NOTE-Prepare the solutions immediately before use.

Solvent mixture. 50 volumes of acetonitrile, 50 volumes of
water and 0.1 volume of acetic acid.

Test solution. Dissolve 25 mg of the substance under
examination in 4 m1 of acetonitrile and dilute to 25.0 m1 with
the solvent mixture.

Reference solution (a). Dissolve 2 mg of mometasonefuroate
RS and 6 mg of beclometasone dipropionate RS in 10.0 m1 of
the solvent mixture. Dilute 2.0 m1 of this solution to 100.0 m1
wliliilie solvent mixture.

.Sp.~iti~~pJicatx~tatio.n(2.4.22).±_5Q~.tQ±_i5°... .deleJIDined in
0.5 per cent w/v solution in ethanol (95 per cent).

Related snbstances. Determine by liquid chromatography
(2.4.14).

o

Mometasone Furoate

to 55 per cent of the sumof the areas of the 2 peaks due to
misoprostol.

Water (2.3.43). Not more than 1.0 per cent, determined on 1 g.

Assay. Determine by liquid chromatography (2.4.14), as
described under Related substances.

Inject reference solution (d) and the test solution.

Calculate the content of C22H3S0S.

Storage. Store protected from moisture, at a temperature of
about-20°.

Category. Glucocorticoid.

Description. A white or almost white powder.

~7H30Ch06 Mol. Wt. 521.4

Mometasone Furoate is 9<x,21-Dichloro-ll~-hydroxy-16<x

methy~-3,20-dioxopregna-l,4-dien-17-yl furan-2-carboxylate.

Mometasone Furoate contains not less than 97.0 per cent and
not more than 102.0 per cent of C27H30Ch06, calculated on the
dried basis.

Identification

Reference solution (a). A 0.1 per cent w/v solution of
mometasone furoate RS in dichloromethane.

Moblle phase.-aiIilXtilleof1.2 volumes'ofwater,8volmsof
methanol, 15 volumes of ether and 77 volumes of
dfchloro'metkane. .", .... , .'". ~;~~:r;i:~:;~::~~ =::'·~:eo:.d:ut~it~~l~~~~~~
Test solution. Dissolve 10 mg of the substance under to 10.0 m1 with the solvent mixture.
examination in 10.0 m1 of dichloromethane.

Test A may be omitted iftests B, C and D are carried out and
tests B, C and D maybe omitted ifte~tA i~c:t:lrrie4 put.

A: Determine byirifrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with mometasone
furoate RS or with the reference spectrum of mometasone
furoate.

B. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel GF254.
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- mobile phase: a mixture of 50 volumes of acetonitrile
and 50 volumes of water,

- flow rate. 1ml per minute,
- spectrophotometer set at 254 nm,
- injection volume. 20,.u.

Inject reference solution (a). The test is not valid unless the
resolution between the peaks due to mometasone furoate and
beclometasone dipropionate is not less than 6.0.

Inject reference solution (b) and the test solution. Run the
chromatogram twice the retention time of the principal peak.
In the chromatogram obtained with the test solution, the area
of any secondary peak is not more than 0.6 times the area of
the principal peakin the chromatogram obtained with reference
solution (a) (0.3 per cent). The sum of all the secondary peaks
is not more than 1.2 times the area of the principal peak in the
chromatogram obtained with reference solution (b) (0.6 per
cent). Ignore any peak with an area less than 0.1 times the area
of the principal peak in the chromatogram obtained with
reference solution (b) (0.05 per cent).

Heavy metals (2.3.13). 0.67 g complies with the limit test for
heavy metals, Method B (30 ppm).

Sulphated ash (2.3.18). Notmore than 0.1 per cent.

Loss on drying (2.4.19). Not more than 5.0 per cent, determined
on 1.0 g.

Assay. Dissolve 50 mg in 100.0 ml of ethanol (95 per cent).
Dilute 2.0 ml of this solution to 100.0 ml with ethanol (95 per
cent) and measure the absorbance of the resulting solution at
the maximum at about 249 nm (2.4.7). Calculate the content of
C27H30Ch06 taking 481 as the specific absorbance at 249 nm.

Mometasone Aqueous Nasal Spray
Category.. Glucocorticoid.

Mometasone Aqueous Nasal Spray is an aqueous suspension
of Mometasone .Furoate in a suitable pressurised container
fitted with an appropriate nasal delivery system.

The nasal spray complies with the requirements stated under
Nasal Preparations and with the following requirements.

Mometasone Aqueous Nasal Spray contains not less than
80.0 per cent and not more than 120.0 per cent of the stated
amount ofmometasone furoate, C27H30Cl206'

Usual Streugth . 0.05 per cent w/v.

Identification

A. In the test for Related substances, the principal spot in the
chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution (d).

MOMETASONE AQUEOUS NASAL SPRAY

B. In the Assay, the principal peale in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Related substances. Determine by thin-layer chromatography
(2.4.17), coating the plate with silica gel G.

Mobile phase. A mixture of 3 volumes of methanol and
97 volumes of 1, 2-dichloroethane.

Test solution. Dissolve 1 mg of Mometasone Furoate in 4 ml
of acetone, sonicate and filter. Evaporate the filtrate to dryness
and dissolve in 1.0 ml of acetone.

Reference solution (a). A 0.002 per cent w/v of solution of
mometasonefuroate RS in acetone.

Reference solution (b). Dilute 1.0 ml of reference solution (a)
with 2.0 ml ofacetone.

Reference solution (c). Dilute 1.0 ml of reference solution (b)
with 4.0 ml ofacetone.

Reference solution (d). A 0.1 per cent w/v solution of
mometasone furoate RS in acetone.

Apply to the plate 50 ,.u of each solution. After development,
dry the plate in air and spray with alkaline tetrazolium blue
solution and heat at 50° for 5 minutes and allow to cool, again
spray with alkaline tetrazolium blue solution. Any secondary
spot in the chromatogram obtained with the test solution is
not more intense than the spot in the chromatogram obtained
with reference solution (a) (2.0 per cent). Any secondary spot
in the chromatogram obtained with the test solution is not
more intense than the spot in the chromatogram obtained
with reference solution (b) (1.0 per cent), any other secondary
spot is not more intense than the spot in the chromatogram
obtained with reference solution (c) (0.5 per cent).

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Dilute·a quantity of nasal spray containing1 mg
of Mometasone Furoate in 20 ml of hot methanol (90 per
cent), and add 25 ml of 2,2,4- trimethylpentane, cool, shake
the mixture and filter the lower methanol layer through a small
plug of absorbent cotton previously washed with methanol
(80 per cent). Repeat the extraction of the 2,2,4
trimethylpentane layer with two further 10 ml quantities of
methanol (80 per cent), filtering the extracts through the
absorbent cotton. Combine the extracts and add sufficient
methanol (80 per cent) to produce 50 ml. Filter through a
0.45 IJlll nylon filter.

Reference solution. A 0.002 per cent w/v solution of
mometasonefuroate RS in methclnol (80 per cent).

Chromatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with

base-deactivated end-capped octadecylsilane .bonded
to porous silica (5 1Jlll),
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MOMETASONE CREAM IP 2010

column temperature 60°,
- mobile phase: a mixture of 45 volumes of water and 55

volumes of methanol,
flow rate. 1 ml per minute,
spectrophotometer set at 238 nm,
injection volume. 20 J1l.

Inject the reference solution. The test is not valid unless the
tailing factor of the peak due to mometasone furoate is not
more than 1.2.

chromatogram obtained with the test solution corresponds to
that in the chromatogram obtained with reference solution
(a). The principal spot in the chromatogram obtained with
reference solution (b) appears as a single compact spot.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Mometasone Ointment

Other tests. Complies with the tests stated under Creams.

Assay: Determine by liquid chromatography (2.4.14).

Usual strength. 0.1 per cent w/w.

Test solution. Disperse a quantity of the cream containing
about 0.5 mg of Mometasone Furoate iIi 20 rn1 of methanol
(80 per cent)I:>Y helltirlg 011 a wat~r:l:>ath until th~ solutiQIl
begins to boil. Shake vigorously, cool in ice for 30 minutes
and centrifuge. Mix 10 ml ofthe supernatant liquid with 3 ml of
water and 5 rn1 of dichloromethane, shake vigorously, allow
the layers to separate, evaporate thedichloromethane layer
to dryness in a current of nitrogen with gentle heating and
dissolve the residue in 1 rn1 of dichloromethane.

Identification

Mometasone Cream contains Mometasone Furoate in a
suitable base.

Mometasone Furoate Cream

Mometasone Cream

Test solution. Disperse a quantity of the cream containing
about 1 mg of Mometasone Furoate in 20 rn1 of hot methanol
(90 per cent), add 25 rn1 of2,2,4-trimethylpentane, cool, shake
the mixture and filter the lower methanol layer through a small
plug of absorbent cotton previously washed with methanol
(80 per cent). Repeat the extraction of the 2,2,4
trimethylpentane layer with two further 10 rn1 quantities of
methanol (80 per cent), filter the extracts and dilute to 50 m1
with methanol (80 per cent), filter.

Reference solution. A 0.002 per cent w/v solution of
mometasonefuroateRS in methanol (80 per cent);

Chrorriatographic system
- a stainless steel column 10 cm x 4.6 mm, packed with

base deactivated endcapped octadecylsilane bonded
to porous silica (5 /llIl) (such as Hypersil BDS C18),
column temperature. 60°,
mobile phase: a mixture of 45 volumes of water and

A. Determine.by.thindayeLchromatograph-y_(2.4.11_),.coating 55_volumes.ofmethanol,----. .-_
the plate with silica gel G - flow rate. 1 rn1 per minute,

Mobile phase. A mixture of 5 volumes of absolute ethanol, - spectrophotometer set at 238 nm,
10 volumes of acetone and 100 volumes of dichloromethane. - injection volume. 20 J1l.

Inject the reference solution. The test is not valid unless the
tailing factor of the principal peak is not more than 1.2.

InjecLthe,reference solutionandcthe. test solution.

Calculate the content of C27H30C1206 in the crearn.

Storage. Store protected from light.

Inject the reference solution and the test solution.

Calculate the content of C27H30Cl206.

Labelling. The label states the amount of active ingredient
delivered by each actuation of the valve and the number of
deliveries available from the container.

~ -- - . -- --... _._ ..._- .. '.. _. -

Mometasone Cream contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
mometasone furoate, C27H30Ch06.

B~ferencesolutJ:.on (a). __ A 0.02?_p~r ceI!!._y.'~~olution of
mometasone furoate RS in dichloromethane.

Reference solution (b). A solution containing 5 mleach of the
test solution and reference solution (a).

Apply to the plate 10 J1l of each solution. After development,
dry the plate in air, heat at 105° for 5 minutes and, while hot,
spray with alcoholic sulphuric acid solution and heat at
105° for a further 5 minutes. The principal spot in the

MometasoneFuroateOintment--

Mometasone Ointment contains Mometasone Furoate in a
•• ' ..._ .. '. " __'._ ""0""""

suitable base.

Mometasone Ointment contains not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
mometasone furoate, C27H30Ch06.

{Jsllal strength. 0.1 per cent w/w.
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Identification

A. Determine by thin-layer chromatography (2.4.17), coating
the plate with silica gel G

Mobile phase. A mixture of 5 volumes ofabsolute ethanol, 10
volumes of acetone and 100 volumes of dichloromethane.

Test solution. Disperse a quantity of the ointment containing
about 0.5 mg of Mometasone Furoate in 20 ml of methanol
(80 per cent) by heating on a water-bath until the solution
begins to boil. Shake vigorously, cool in ice for 30 minutes
and centrifuge. Mix 10 ml ofthe supernatant liquid with 3 ml of
water and 5 ml of dichloromethane, shake vigorously, allow
the layers to separate, evaporate the dichloromethane layer
to dryness in a current of nitrogen with gentle heating and
dissolve the residue in 1 ml of dichloromethane.

Reference solution (a). A 0.025 per cent w/v solution of
mometasone furoate RS in dichloromethane.

Reference solution (b). A solution containing 5 ml each of the
test solution and reference solution (a).

Apply to the plate 10 f.ll of each solution. After development,
dry the plate in air, heat at 105° for 5 minutes and, while hot,
spray with alcoholic sulphuric acid solution and heat at 105°
for a further 5 minutes. The principal spot in the chromatogram
obtained with the test solution corresponds to that in the
chromatogram obtained with reference solution (a). The
principal spot in the chromatogram obtained with reference
solution (b) appears as a single compact spot.

B. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained "Yith the reference solution.

Tests

Other tests. Complies with the tests stated under Ointments.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Disperse a quantity of the ointment containing
about 1 mg of Mometasone Furoate in 20 ml of hot methanol
(90 per cent), add 25 ml of2,2,4-trimethylpentane, cool, shake
the mixture and fJJ.ter the lower rnethanollayer through a small
plug of absorbent cotton previously washed with methanol
(80 per cent). Repeat the extraction of the 2,2,4
trimethylpentane layer with two further 10 ml quantities of
methanol (80 per cent), fJJ.ter the extracts and dilute to 50 ml
with methanol (80 per cent), filter.

Reference solution. A 0.002 per cent w/v solution of
mometasone furoate RS in methanol (80 per cent).

Chromatographic system
- a stainless steel column 10 cm x 4.6 rom, packed with

endcapped octadecylsilane bonded to porous silica (5
/ffil) (such as Hypersil BDS CI8),

MONOTHIOGLYCEROL

column temperature. 60°,
- mobile phase: a mixture of 45 volumes of water and

. 55 volumes of methanol,
- flow rate. 1 ml per minute,
- spectrophotometer set at 238 nm,
- injection volume. 20 f.ll.

Inject the reference solution. The test is not valid unless the
tailing factor of the principal peak is not more than 1.2.

Inject the reference solution and the test solution.

Calculate the content of CZ7H30Clz06 in the ointment.

Storage. Store protected from light.

Monothioglycerol
Thioglycerol

OH

HO~SH

C3HgOzS Mol. Wt. 108.2

Monothioglycerol is 3-mercaptopropane-l ,2-diol.

Monothioglycerol contains not less than 97.0 per cent and
not more than 101.0 per cent of C3HgOzS, calculated on the
anhydrous basis.

Category. Pharmaceutical aid.

Description. A colourless to pale yellow, viscous liquid; odour
resembling that of sulphides; hygroscopic.

Tests

pH (2.4.24).3.5 to 7.0, determined in a 10.0percent w/v solution.

Relative density (2.4.29). 1.241 to 1.250.

Refractive index (2.4.27). 1.521 to 1.526.

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Snlphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 5.0 per cent, determined by
Method C on 50.0 g.

Assay. Weigh accurately about 0.2 g, dissolve in 50 ml of
water and titrate with 0.05 M iodine using 3 rnl of starch
solution, added towards the end of the titration, as indicator.

1 ml of0.05 M iodine is equivalent to 0.01082 g of C3HgOzS.

Storage. Store protected from light and moisture.
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MONTELUKAST SODIUM IP 2010

Tests

Montelukast Sodium

Mobile phase B
(per cent v/v)

ill

70

80

85

85

60

60

mobile phase: A. dissolve 3.85 g of ammonium acetate
in 1000 ml of water, add 1 ml of triethylamine, adjusted
to pH 5.5 with glacial acetic acid,

B. methanol,
- a linear gradient programme using the conditions given

below,
- flow rate. 1 ml per minute,
- spectrophotometer set at 240 urn,
- injection volume. 20 Ill.

Time Mobile phase A
(in min.) (per cent v/v)

o 40

20 30

45 20
55 15

60 15

65 40

70 40

Inject reference solution (b). The test is not valid unless the
relative standard deviation for replicate injections is not more
than 5.0per cent. The relative retention time with reference to
monteIUkast formoiiteIlikasfsUlphoXide isomersis abolifO.66
and 0.69 and for montelukast styrene is about 1.38.

Inject reference solution (b) and the test solution. In the
chromatogram obtained with the test solution the sum of areas
of montelukast sulphoxide isomers is not more than the area
of the principal peak in the chromatogram obtained with
reference solution (b) (0.3 per cent), the area of the peak due
tomonteTuKasfstyreneis-iiofmore thi,iii-area ofllieplTIicipaI
peak in the chromatogram obtained with reference solution
(b) (0.3 per cent). The area of any other secondary peak is not
more than the area of the principal peak in the chromatogram
obtained with reference solution (b) (0.3 per cent). The sum of
areas of all the secondary peaks is not.more than 3.3 times the
area of the principal peak in the chromatogram obtained with
refereilcesoi~tloii(b)(Ioper c~Ilt). . .. . . . .

Heavy Metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Water (2.3.43). Not more than 3.0 per cent, determined on
LOg.

Assay. Determine by liquid chromatography (2.4.14).

NOTE=Use jreshlypreparedsoliiiiiirz; .sonicate iiz ice~cold

water.

Solvent mixture. 20 volumes of water and 80 volumes of
methanol.

Test solution. Dissolve about 50 mg of the substance under
examination in 100.0 ml of the solvent mixture.

Dilute 5.0 ml ofthis solution to 50.0 ml with the solventmixture.

Mol. Wt. 608.2

Specific optical rotation (2.4.22). +95.0° to+106.0°, determined
on 1.0 per cent w/v solution in methanol.

Related substances. Determine by liquid chromatography
(2.4.14).

Montelukast sodium is monosodium salt of 1-[[[(lR)-1-[3-[(1E)
2-(7-chloro-2-quinolinyl)ethenyl]phenyl]-3-[2-(1-hydroxy-l
methylethyl)phenyl]propyl]thio]methyl]cyclopropaneacetic
acid.

Montelukast Sodium contains not less than 98.0 per cent and
not more than 102.0 per cent of C3sH3sClNNa03S, calculated
on the anhydrous basis.

Category. Antiasthmatic (add-on therapy for mild to moderate
asthma).

Description. A white to pale yellow powder.

Identification

A. Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum obtained with montelukast sodium RS
or with the reference spectrum of montelukast sodium.

B. Gives reaction A of sodium salt (2.3.1).

NOTE-Use freshly prepared solution, sonicate in ice-cold
wate/:

Solvent mixture. 20 volumes of water and 80 volumes of
methanol.

CI

Test solution. Dissolve about 100 mg of the substance under
examination in 100.0 ml of the solvent mixture.

Reference solution (a). A 0.1 per cent w/v solution of
1/lOntelukast.sodium.RS.TILthe.solv..entmixture.._.. _ .. _

Reference solution (b). Dilute 10.0 ml of reference solution (a)
to 100.0ml with the solvent mixture. Dilute 3.0ml ofthis solution
to 100.0 ml with the solvent mixture.

Chromatographic system
- astainless steel column 15 cm x 4.6 mm,packed with

octadecylsilane bonded to porous silica (51JIll) (such as
Hypersil ODS),
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Mobile phase B
(per cent v/v)

50

65
70

80
80
50

50

IP 2010

Reference solution (a). A 0.05 per cent w/v solution of
montelukast sodium RS in the solvent mixture.

Reference solution (b). Dilute 5.0 ml of reference solution (a)
to 50.0 ml with the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 mm, packed with

octadecylsilane bonded to porous silica (51lll) (such as
Hypersil ODS),

- mobile phase: a mixture of22 volumes ofbuffer solution
prepared by dissolving 3.85 g of ammonium acetate in
1000 ml ofwater, add 1ml of triethylamine, adjusted to
pH 5.5 with glacial acetic acid and 78 volumes of
methanol,

- flow rate. 1.5 ml per minute,
- spectrophotometer set at 240 nm,
- injection volume. 20 Ill.

Inject reference solution (b). The test is not valid unless the
theoretical plates is not less than 2000, tailing factor is not
more than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject reference solution (b) and the test solution.

Calculate the content of C3sH3sClNNaS03'

Storage. Store protected from light and moisture, at a
temperature not exceeding 30°.

Montelukast Tablets
Montelukast Sodium Tablets

Montelukast Tablets contain not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of
montelukast, C3sH3sClN03S

Identification

In the Assay, the principal peak in the chromatogram obtained
with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 900 ml of 0.5 per cent w/v solution of sodium dodecyl
sulphate in water,
Speed and time. 50 rpm and 30 minutes.

Withdraw a suitable volume of the medium and filter.

Determine by liquid chromatography (2.4.14).

Test solution. Use the filtrate.

MONTELUKAST TABLETS

Reference solution. A 0.023 per cent w/v solultion of
montelukast sodium RS in the dissolution medium. Dilute
5.0 ml ofthis solution to 100.0 ml with the dissolution medium.

Use the chromatographic system as described under Assay.

Inject the reference solution. The test is not valid unless the
theoretical plates is not less than 2000, the tailing factor is not
more than 2.0 and the relative standard deviation for replicate
injections is not more than 2.0 per cent.

Inject the reference solution and the test solution.

Calculate the content of C3sH3SClN03S in the tablet.

D. Not less than 70 per cent of the stated amount of
C3sH3SClN03S.

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. A 0.1 per cent v/v solution of triethylamine
in methanol.

Test solution. Weigh and transfer intact tablets containing
about 100 mg ofmontelukast in 200-ml volumetric flask. Add
about 20 ml of water, sonicate. Add 150 ml of the solvent
mixture and sonicate for 20 minutes at a temperature not
exceeding 10°. Dilute to 200.0 ml with the solvent mixture, filter.

Reference solution (a). A 0.0025 per cent w/v solution of
mOlitelukast sodium RS in the solvent mixture

Reference solution (b). Dilute 5.0 ml ofreference solution (a)
to 50.0 ml with the solvent mixture.

Chromatographic system
a stainless steel column 15 cm x 4.6 mm, packed with
octadecylsilane bonded to porous silica (5 Illl) (Such
as Hypersil ODS),

- column temperature. 40°,
mobile phase: A. a solution containing 6.0 g of
ammonium acetate in 1000 ml of water, adjusted to pH
5.5 with acetic acid,

B. methanol,
a linear gradient programme using the conditions given
below,
flow rate. 1ml per minute,
spectrophotometer set at 240 nm,
injection volume. 10 Ill.

Time Mobile phase A
(inmin.) (per cent v/v)

o 50

15 35

40 30

60 20
65 20
70 50

75 50
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MONTELUKAST TABLETS IP 2010

Acidity. Dissolve 0.2 g in 10 ml of freshly boiled and cooled
water and titrate with 0.02 M sodium hydroxide using methyl
red solution as indicator. Not more than 0.2 ml of 0.02 M
sodium hydroxide is required to change the colour of the
solution.

Tests

2

Identification

(C17H19N03)z,HzS04,5HzO Mol. Wt. 758.8

Morphine Sulphate is 7,8-didehydro-4,5a-epoxy-17-methyl
morphinan-3,6a-diol sulphate pentahydrate.

Morphine Sulphate contains not less than 98.0 per cent and
not more than 102.0 per cent of (C17H19N03)Z,HzS04, calculated
on the dried basis.

Category. Narcotic analgesic.

Dose. Orally or by subcutaneous or intramuscular injection,
10 to 20 mg.

Description. White, acicular crystals or cubical masses or a
white, crystalline powder; odourless.

Morphine Sulphate

Test solution. Weigh and transfer intact tablets containing
about 100 mg ofmontelukast in 200-ml volumetric flask. Add
about 20 mlofwafer, sonicate. Add l50mI of tliesolvent
mixture, sonicate for 20 minutes at a temperature not exceeding
10°. Dilute to 200.0 ml with the solvent mixture, filter. Dilute
5.0 ml of this solution to 25.0 ml with the solvent mixture.

Inject reference solution (b). The test is not valid unless the
relative standard deviation for replicate injections is not more
than 5.0 per cent.

Inject reference solution (b) and the test solution. In the
chromatogram obtained with the test solution, the area of the
peak corresponding to sulphoxide impurity at relative retention
time 0.63 and styrene impurity at relative retention time 1.37 is
not more than the area of the principal peak in the
chromatogram obtained with reference solution (b) (0.5 per
cent), the area of any other secondary peak is not more than
the area of the principal peak in the chromatogram obtained
with reference solution (b) (0.5 per cent) and the sum of areas
of all the secondary peaks is not more than 4 times the area of
the peak in the chromatogram obtained with reference solution
(b) (2.0 per cent).

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Solvent mixture. A 0.1 per cent v/v solution of triethylamine
in methanol.

Reference solution. Dissolve 26 mg of montelukast sodium
RS in 250.0 ml of the solvent mixture. A. When examined in the range 230 nm to 360 nm (2.4.7), a

........ -Chromatographic.system.. ..~_.. ..._.. Q~Q15IJ.~(;.~I!!.·\~'!\'solution.~!!.<0'sanabsoTtion maxirnuI!! ..
_ a stainless steel column 15 cm x 4.6 mm, packed with only at about 285 nm; absorbance at about 285 nm, about 0.65.

octadecylsilane bonded to porous silica (5!Jll1) (Such B. When examined in the range 230 nm to 360 nm (2.4.7), a
as Hypersil ODS), 0.005 per cent w/v solution in 0.1 M sodium hydroxide shows

- column temperature. 40°, an absorption maximum only at about298 nm; absorbance at
- mobile phase: a mixture of20 volumes ofa buffer solution about 298 nm, about 0.34.

prepared by dissolving 3.85 g of ammonium acetate in C Add fi f th d d b t t . tur of. a ew mg 0 e pow ere su s ance 0 a Ill1X e
1000 ml ofwater, add 1.0 ml triethylamine, adjusted the 1 ml of sulphuric acid and 0.05 ml offormaldehyde solution;
pH to 5.5 with acetic acid and 80 volumes of methanol,

a purple colour is produced.
- flow rate. 1 ml per minute,
- spectrophotometer set at 345 nm, D. Dissolve 5 mg in 5 ml of water and add 0.15 ml of dilute
- injection volume. 10 J1l. potassiumferricyanide solution and 0.05 ml offerric chloride

Inject the reference solution. The test is not valid unless the solution; a bluish green colour is produced immediately, which

theoretical plates is not less than 2000, the tailing factor is not changes rapidly to blue.

··more than-2.0.andthe relative standard deviation.forreplicate.. E.Gives.the reactionsof.sulphates (2.3.1)...-.---...
injections is not more than 2.0 per cent

Inject the reference solu,tion and the test solution.

Calculate the content of C3sH3SClN03S in the tablets.

Storage. Store protected from light and moisture.

Labelling. The label states the strength in terms of the
equivalent amount of montelukast.
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Mobile phase B
(per cent v/v)

15

15-50

50

IP 2010

Related substances. Determine by liquid chromatography
(2.4.14).

Solvent mixture. 1.0 per cent v/v solution of acetic acid.

Test solution. Dissolve 125 mg of the substance under
examination in 50 ml of the solvent mixture.

Reference solution (a). Dilute 1.0 ml of the test solution to
100ml with the solvent mixture. Dilute 2.0 ml ofthis solution to
10.0 ml with the solvent mixture.

Reference solution (b). Dissolve 5 mg of morphinefor system
suitability RS (containing morphine impurities B, C, E and F)
in 2 ml of the solvent mixture.

Chromatographic system
- a stainless steel column 15 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (5 /lID),
column temperature. 35°,
mobile phase: A. a 0.1 per cent w/v solution of sodium
heptanesulphonate adjusted to pH 2.6 with
orthophosphoric acid,

B. methanol,
a linear gradient programme using the conditions given
below,
flow rate. 1.5 ml per minute,
spectrophotometer set at 230 nm,
injection volume. 10 I.fl.

Time Mobile phase A
(in min.) (per cent v/v)

0-2 85

2-35 85-50

35-40 50

Inject reference solution (b). The test is not valid unless the
peak-to-valiey ratio, where Hp is height above the baseline of
the peak due to morphine impurity F, Hv is the height above
the baseline of the lowest point of the curve separating this
peak from the peak due to morphine is not less than 2.0.

Inject the test solution and reference solution (a). In the
chromatogram obtained with the test solution, the area of the
peak corresponding to 2,2'-bimorphine (morphine impurity B)
is not more than twice the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.4 per
cent). The area of the each peak corresponding to oripavine
(morphine impurity C) and morphinone (morphine impurity E)
is not more than the area of the principal peak in the
chromatogram obtained with reference solution (a) (0.2 per
cent). The area of any other secondary peak is not more than
the area of the principal peak in the chromatogram obtained
with reference solution (a) (0.2 per cent) and sum of ali the
secondary peaks is not more than 5 times the area of the
principal peak in the chromatogram obtained with reference
solution (a) (1.0 per cent). Ignore any peak with an area less

MORPHINE AND ATROPINE INJECTION

than 0.25 times the area of the principal peak in the
chromatogram obtained with reference solution (a)
(0.05 per cent).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19).9.0 to 12.0 per cent, determined on
0.5 g by drying in an oven at 1450 for 1 hour.

Assay. Weigh accurately about 0.5 g, dissolve in 30 ml of
glacial acetic acid. Titrate with 0.1 M perchloric acid,
determining the end-point potentiometrically (2.4.25). Carry
out a blank titration.

1 ml of 0.1 M perchloric acid is equivalent to 0.06688 g of
(C17H19N03h, H2S04.

Storage. Store protected from light and moisture.

Morphine and Atropine Injection
Morphine Sulphate and Atropine Sulphate Injection

Morphine and Atropine Injection is a sterile isotonic solution
in Water for Injections containing 1.0per cent w/v ofMorphine
Sulphate and 0.06 per cent w/v of Atropine Sulphate.

Morphine and Atropine Injection contains not less than
0.90 per cent w/v and not more than 1.10 per cent w/v of
morphine sulphate, (CI7HI9N03)2,H2S04,5H20, and not less
than 0.054 per cent w/v and not more than 0.066 per cent w/v
of atropine sulphate, (CI7H23N03)2,H2S04,H20.

Identification

Determine by thin-layer chromatography (2.4.17), coating the
plate with silica gel G.

Mobile phase. A mixture of 100 volumes of methanol and
1.5 volumes of strong ammonia solution.

Test solution. Add 1ml of5 M ammonia to 1ml of the injection,
extract with two quantities, each of 5 ml, of chloroform, fJlter
the combined extracts through anhydrous sodium sulphate,
evaporate to dryness in a current of warm air and dissolve the
residue in 0.5 ml ofchloroform.

Reference solution (a). Treat 1 ml of a 0.06 per cent w/v
solution of atropine sulphate RS in the same manner as for
the test solution.

Reference solution (b). Treat 1 ml of a 1 per cent w/v solution
of morphine sulphate RS in the same manner as for the test
solution.

Apply to the plate 10 III of each solution. After development,
dry the plate in air and spray with dilute potassium
iodobismuthate solution. The principal spots in the
chromatogram obtained with the test solution correspond to
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MORPHINE AND ATROPINE INJECTION IF 2010

solu:tion; abluish gree.n colour is produced immediately, which
changes rapidly to blue.

B. Gives reaction A of sulphates (2.3.1).

Tests

the spots in the chrOlnatograms obtained with reference
solutions (a) and (b).

Tests

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. For atropine sulphate - To 10.0 ml add 10 ml ofwater pH (2.4.24).2.5 to 6.0.
and 5 ml of 1 M sodium hydroxide and extract successively Other tests. Complies with the tests stated under Parenteral
with 15, 10 and 10 ml ofchloroform and continue the extraction Preparations (Injections).
with 10-ml quantities of chloroform until complete extraction Assay. Determine by liquid chromatography (2.4.14).
of alkaloids has been effected (2.6.4). Wash the chloroform
extracts with the same 5 ml of water (preserve the aqueous Test solution. Measure accurately avolume containing about
solution and the washings for the Assay for morphine 25 mg of Morphine Sulphate and dilute with sufficient of the
sulphate). Evaporate the chloroform, dissolve the residue in mobile phase to produce 100.0 ml, freshly prepared.

2 ml of ethanol (95 per cent), add 2.0 ml of 0.025 M sulphuric Reference solution. Weigh accurately about 25 mg ofmorphine
acid, cool and titrate the excess of acid with 0.05 M sodium sulphate RS and dissolve in sufficient of the mobile phase to
hydroxide using methyl red solution as indicator. produce 100.0 ml, freshly prepared.

1 ml of 0.025 M sulphuric acid is equivalent to 0.01737 g of Chromatographic system

(C17H23N03)z,H2S04,H20. _ a stainless steel column 40 cm x 4.6 mm, packed with
For morphine Sulphate - Combine the aqueous solution octadecylsilane bonded to porous silica (5 !lm),
and washings obtained in the Assay for atropine sulphate, - mobile phase: dissolve 0.73 g of sodium heptane-
add I g of ammonium sulphate and 25 ml of ethanol (95 per sulphonate in 720 ml of water, add 280 ml of methanol
cent) and extract~with40 ml,followedbysuccessive quantities and 1Oml of glacial acetic acid, mix andftlter, ...
of40,20 and 20 ml' of a mixture ofl volume ofethanol (95per - flow rate. 1.5 ml per minute,
cent) and 3 volumes of chlorofonn, washing each extract with - spectrophotometer set at 280 nm,
the same two successive quantities, each of5 ml, ofwater and - injection volume. 20 Ill.
continue the extraction until complete extraction of alkaloids Inject the test solution and reference solution.
has been effected (2.6.4). Evaporate the chloroform, boil the
residue with 10.0 ml of0.05 M sulphuric acid, cool and titrate Calculate the content of (C17H19N03)2, H2S04, 5H20 in the

. ....!he eJC.c~e.ss()f~ci<:l""it:QQ)N.lso.cliu'!lllY4,·oxide using meth)i .i11J.~c~()n.
red solution as indicator. Storage. Store protected from light.

I ml of 0.05 M sulphuric acid is equivalent to 0.03794 g of
(C17H19N03)2,H2S04,5H20.

Storage. Store protected from light. Mosapride Citrate Dihydrate

Morphine Injection
Morphine Sulphate Injection

Morphine Injection is a sterile solution of Morphine
Sulphate in Water for Injections.

Morphine Injection contains not less than 90.0 per cent and
notmorethan 110.0percent ofthe stated amountofmorphine
sulphate, (CI7H19N03)2,H2S04,5H20.

Usual strength. TO rrig per ml;

Identification

A. Evaporate a volume containing 5 mg ofMorphine Sulphate
to dryness on a water-bath. Dissolve the residue in 5ml of
water and add 0.15 ml of dilute potassium ferricyanide

(CHS

F~ . ('0 HXX··9-NHi! HO caOH
~N I N ~ I , HOOCx.=COOH ,2H20
~ CI

o

C21H25CIFN303.CJIg07.2H20 Mol. Wt. 650.0

Mosapride Citrate Dihydrate is (RS)-4-amino-5-chloro
2=etlioxy=N:·f[4=(4:fluorooenzyIF2=morpholinyl]metl1yl}
benzarnide citrate dihydrate.

" •..•.... ·d····.' .. _,_,' ,............•

Mosapride Citrate Dihydrate contains not less than 98.0 per
cent and not more than 102.0per cent OfC21H25CIFN303.C6Hg07,
calculated on the anhydrous basis.

Category. Gastroprokinetic agent.

Description. A white or yellowish white crystalline powder.
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Identification

Determine by infrared absorption spectrophotometry (2.4.6).
Compare the spectrum with that obtained with mosapride
citrate dihydrate RS.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

Test solution. Dissolve 20 mg of the substance under
examination in 100.0 ml of the mobile phase.

Reference solution (a). Dissolve 6.5 mg of citric acid
monohydrate in 100.0 ml of the mobile phase.

Reference solution (b). Dissolve 20 mg of mosapride citrate
dihydrate RS in 100 ml of the mobile phase. Stir with the aid of
ultrasound to dissolve, cool and dilute 1 ml of this solution to
200 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 mrn, packed with

octadecylsilane bonded to porous silica (5 Illll),
mobile phase: 60 volumes of a buffer solution, prepared
by dissolving 1.4ml of orthophosphoric acid in 1000ml
of water, adjusting the pH to 3.0 with triethylamine,
and 40 volumes of acetonitrile,

- flow rate. 1ml per minute,
- spectrophotometer set at 276 nm,
- injection volume. 20 ,.u.

Inject reference solution (b). The test is not valid unless the
column efficiency is not less than 4000 theoretical plates and
the tailing factor is not more than 2.0.

Inject reference solution (a).

Inject the test solution. Measure the responses for all peaks
except the peak due to the analyte, peaks from the blank and
the peak corresponding to citric acid. In the chromatogram
obtained with the test solution, the area of any secondary
peak is not more than the area of the peak in the chromatogram
obtained with reference solution (b) (0.5 per cent) and the sum
of the areas of all the secondary peaks is not more than twice
the area of the peak in the chromatogram obtained with the
reference solution (b) (1.0 per cent).

Heavy metals (2.3.13). 1.0 g complies with limit test for heavy
metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.2 per cent.

Water(2.3.43). 5.0 per cent to 7.0 per cent, deterrninedon 1.0 g.

Assay. Weigh accurately about 0.35 g, dissolve in 70 ml of a
mixture of 1 volume of glacial acetic acid and 7 volumes of
methyl ethyl ketone. Cover the beaker and heat on a water
bath at 80° to dissolve. Cool and titrate with 0.1 M perchloric
acid, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

MOSAPRIDE CITRATE TABLETS

1 ml of 0.1 M perchloric acid is equivalent to 0.061405 g of
C21H25ClFN303,CJIg07.'

Storage. Store protected from moisture.

Mosapride Citrate Tablets
Mosapride Citrate Tablets contain not less than 90.0 per cent
and not more than 110.0 per cent of the stated amount of
mosapride citrate, C21H25ClFN303,C6Hg07'

Identification

In the Assay, the retention time of the principal peak in the
chromatogram obtained with the test solution corresponds to
the peak in the chromatogram obtained with the reference
solution.

Tests

Dissolution (2.5.2).

Apparatus No.1,
Medium. 500 ml of 0.1 M hydrochloric acid,

Speed and time. 100 rpm and 15 minutes.

Withdraw a suitable volume ofthe medium and filter. Determine
by liquid chromatography (2.4.14).

Test solution. Use the filtrate, diluted if necessary, with the
dissolution medium

Reference solution.

For 2.5 mg tablets

Weigh 26.5 mg ofmosapride citrate dihydrate RS and dissolve
in 25 ml of the mobile phase. Dilute 5 ml of this solution to
1000ml with the medium.

For other than 2.5mg tablets

Weigh 26.5 mg ofmosapride citrate dihydrate RS and dissolve
in 25 ml of the mobile phase. Dilute 5 ml of this solution to
500 ml with the medium.

Use the chromatographic system described under Assay

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 4000 theoretical plates and
the tailing factor is not more than 2.0.

Inject the test solution and the reference solution.

Calculate the content ofC21H2SClFN303,C6Hg07'

D. Not less than 70 per cent of the stated amount of
C21H25ClFN303,CJIg07'

Uniformity of content. Comply with the test stated under
tablets.
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Identification

.~. T()lIl:l1.~clclQ·Q~ Il:l1C>.fp()!-Cl§,s!lim C.up!.i:ta,1:tra.te..!..0J!t!.iC!.'!:!
the solution remains blue and clear. Heat to boiling, a copious
red precipitate is formed.

B. 20 ml gives the 'reactions of acetates, chlorides phosphates,
sodium salts, potassium salts and magnesium salts (2.3.1).

0.32 g

0.13 g

0.026g

0.031 g

5.0 g

100ml

Tests

pH (2.4.24).3.0 to 7.0.

S.Hydroxymethylfurfural and Related substances. Dilute a
volume containing 1.0 g of Dextrose to 500.0 ml with water
and measure the absorbance of the resulting solution at the
maximum at about 284 nm; absorbance at about 284 nm, not
more than 0.25 (2.4.7).

Bacterial endotoxins Not more than 0.5 Endotoxin Unit
perml.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. Forsodium~Dilute suitably with water and determine
by MethodA for flame photometry (2.4.4), or by Method A for
atomic absorption spectrophotometry (2.4.2), measuring at
589 nm and using sodium solution FP or sodium solution

Concentration of electrolytes in romol / I

Sodium 23.0

Potassium 20.0

Magnesium 1.5

Acetate 23.0

Chloride 20.0

Phosphate 1.5

Multiple Electrolytes and Dextrose Injection Type I contains
not less than 90.0 per cent and not more than 110.0 per cent of
the stated amounts of sodium, Na, potassium, K, magnesium,
Mg, acetate, CzH30 z, and phosphate, P04• It also contains not
less than 90.0 per cent and not more than 120.0 per cent of the
stated amount of chloride, CI and not less than 90.0 per cent
and not more than 110.0 per cent ortliesbitedamount of
dextrose, C6H1z0 6. It contains no antimicrobial agent.

Descriptiou. A clear, colourless or faintly straw-coloured
solution.

Usual strength.

Sodium acetate

Potassium chloride

Dipotassium hydrogen phosphate

Magnesium chloride

Dextrose

Water for Injections to

Multiple Electrolytes and .Dextrose
Injection Type I
Multiple Electrolytes and Dextrose Injection Type I is a sterile
solution of Dextrose and suitable salts in Water for Injection
to provide sodium, potassium, magnesium, acetate, phosphate
and chloride ions. It may contain Hydrochloric Acid or Sodium
Hydroxide used for adjusting the pH.

Determine by liquid chromatography (2.4;14) as described
under Assay using the following solutions. . .

Test solution. Dissolve 1 tablet in 100 ml of the mobile phase.
Centrifuge for 15 minutes. Dilute the clear supernatant liquid
if necessary, with the mobile phase to produce a solution
containing 0.02 mg of mosapride citrate per ml.

Reference solution. Weigh 26.5 mg of mosapride citrate
dihydrate RS and dissolve in 100 ml of the mobile phase.
Dilute with the mobile phase to produce a solution containing
of0.02 mg ofmosapride citrate per ml.

Other tests. Comply with the tests stated under Tablets.

Assay. Determine by liquid chromatography (2.4.14).

Test solution. Weigh and powder 20 tablets. Weigh accurately
a quantity of the powder containing about 10 mg ofmosapride
citrate and dissolve in 50 ml of the mobile phase. Centrifuge
for 15 minutes. Dilute 5 ml of the clear supernatant liquid to
50 ml with the mobile phase.

Reference solution. Weigh 21.2 mg of mosapride citrate
dihydrate RS and dissolve in 100 ml of the mobile phase.
Dilute 5 ml of this solution to 50 ml with the mobile phase.

Chromatographic system
- astail11ess steel cohirrui 25 em .x. 4.6 :rriiri, packed with

octadecylsilane bonded to porous silica (5 Iffil),
- mobile phase: 60 volumes of a buffer solution, prepared

by dissolving 1.4 ml oforthophosphoric acid in 1000 ml
ofwater and adjusting the pH to 3.0 with triethylamine,
and 40 volumes of acetonitrile,

- flow rate. I ml per minute,
- spectrophotometer set at 276nm;
- injection volume. 20 ,n.

Inject the reference solution. The test is not valid unless the
column efficiency is not less than 4000 theoretical plates, the
tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject the test solution and reference. solution.

Calculate the content of CZIHzsCIFN303,C6Hs07 in the tablets.

Labelling. The label states the strength in terms of the
equivalent amount of anhydrous mosapride citrate.
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0.33 g

0.088g

0.12 g

0.037 g

0.031 g

5.0 g
100 m1

AAS respectively, suitably diluted with water for the standard
solutions.

For total potassium - Dilute suitably with water and
determine by Method A for flame photometry (2.4.4), or by
Method A for atomic absorption spectrophotometry (2.4.2),
measuring at 767 nm and using potassium solution FP or
potassium solution AAS respectively, suitably diluted with
water for the standard solutions.

For magnesium - To 50.0 ml add 50 ml of water and 5 ml of
strong ammonia-ammonium chloride solution and titrate with
0.005 M disodium edetate using 50 mg of eriochrome black
T mixture as indicator.

I ml of 0.005 M disodium edetate is equivalent to 0.1215 mg
of Mg.

For acetate - Determine by liquid chromatography (2.4.14).

Test solution. Dilute an accurately measured volume of the
preparation under examination quantitatively with water to
obtain a solution containing about 0.12 per cent w/v ofSodium
Acetate.

Reference solution. Dissolve an accurately weighed quantity
of sodium acetate in water to obtain a solution having a known
concentration of about 0.12 per cent w/v of sodium acetate.

Chromatographic system
a stainless steel column 30 cm x 7.8 mm, packed with
strong cation-exchange resin consisting of sulphonated
cross-linked styrene-divinylbenzene copolymer in the
hydrogen form (7 fllll) and a guard column 4 cm x 7.8 mm
packed with the same column material,

- temperature. column 60°,
- mobile phase: 0.1 M sulphuric acid,

flow rate. 0.8 ml per minute,
spectrophotometer set at 210 urn,
injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject separately the test solution and reference solution and
measure the responses for the major peak and calculate the
content of acetate in the preparation under examination.

For phosphate - Dilute an accurately measured volume
containing about 4 mg of phosphate with sufficient water to
produce 50.0 ml. Transfer 2.0 ml of this solution to a test-tube.
Add 1.0 ml ofa 5 per cent w/v solution ofammonium molybdate
in a cooled mixture of sulphuric acid and water (15:85) and
allow to stand for 3 minutes. Add 1.0 ml of a freshly prepared
0.5 per cent w/v solution of hydroquinone containing 1 drop
of sulphuric acid and 1.0 ml of a freshly prepared 20 per cent
w/v solution of anhydrous sodium sulphite, mix and allow to
stand for 30 minutes. Measure the absorbance of the resulting

solution at the maximum at about 640 nm (2.4.7), using as the
blank a solution prepared in the same manner by treating 2 ml
of water instead of the solution of the preparation under
examination. Calculate the content of phosphate from the
absorbance obtained by simultaneously carrying out the
operation using a known concentration of about 0.11 mg per
ml of dipotassium hydrogen phosphate in water instead of
the solution of the preparation under examination.

For total chloride - To 20.0 ml add 30 ml of water, 50.0 ml of
0.1 M silver nitrate and 2 ml of nitric acid. Filter, wash the
precipitate with water slightly acidified with nitric acid and
titrate the excess of silver nitrate with 0.1 M ammonium
thiocyanate using ferric ammonium sulphate solution as
indicator until a reddish yellow colour is produced. Carry out
a blanlc titration.

1 ml of0.1 M silver nitrate is equivalent to 0.003545 g of total
chloride, calculated as Cl.

For dextrose - To an accurately measured volume containing
2 g to 5 g ofDextrose, add 0.2 ml of5 M ammonia and sufficient
water to produce 100.0 ml. Mix well, allow to stand for
30 minutes and determine the optical rotation in a 2-dm tube
(2.4.22). The observed rotation in degrees multiplied by 0.9477
represents the weight, in g, of dextrose, C6H120 6in the volume
taken for assay.

Storage. Store in single dose containers at a temperature not
exceeding 30°.

Labelling. The label states (1) the content of each electrolyte
in terms of millimoles in a given volume; (2) the amount of
each ingredient in 100ml; (3) the total osmolar concentration
in mOsmol per litre; (4) that the preparation should not be
used if it contains visible particles.

Multiple Electrolytes and Dextrose
Injection Type II
Multiple Electrolytes and Dextrose Injection Type II is a sterile
solution of Dextrose and suitable salts in Water for Injections
to provide sodium, potassium, calcium, magnesium and
chloride ions. It may contain Hydrochloric Acid or Sodium
Hydroxide used for adjusting the pH.

Usnal strength.

Sodium acetate

Sodium chloride

Potassium chloride

Calcium chloride dihydrate

Magnesium chloride

Dextrose

Water for Injections to
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Tests

Identification

A. To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution;
J:!1~ _s()l':l~onre~aills blue_and clear'H:eat t()~opil1/?;,a~()piolls
red precipitate is formed.

B. 20 ml gives the reactions of acetates, chlorides sodium
salts, potassium salts, calcium salts and magnesium salts
(2.3.1).

For acetate - Determine by liquid chromatography (2.4.14).

Test solution. Dilute an accurately measured volume of the
preparation under examination quantitatively with water to
obtain a solution containing about 0.12 per cent w/v ofSodium
Acetate.

Reference solution. Dissolve an accurately weighed quantity
of sodium acetate in water to obtain a solution having a known
concentration of about 0:12 percent w/v-of sodium-acetate.

Chromatographic system

- a stainless steel column 30 cm x 7.8 mm, packed with
strong cation-exchange resin consisting of sulphonated
cross-linked styrene-divinylbenzene copolymer in the
hydrogen form (7 f..LI11) and a guard column 4 cm x 7.8 mm

with the same column material,
----c------

l,;UIUllllI. temperature
- mobile phase: 0.1 M sulphuric acid,
- flow rate. 0.8 ml per minute,
- spectrophotometer set at 210 nm,

injection volume. 20 ,.0..

Inject the reference solution. The test is not valid unless the
hlilirig factor is not rriore thari 2.0 arid the·relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject separately the test solution and the reference solution
and measure the responses for the major peak and calculate
the content of acetate in the preparation under examination.

For total chloride - To 20.0 ml add 30 ml ofwater, 50.0 ml of
_Q.LMsilver.nitrate_and_2_mLoLnitr.icacidLEilter,_washJhe__
precipitate with water slightly acidified with nitric acid and
titrate the excess of silver nitrate with. 0.1 .M ammonium
thiocyanate using ferric ammonium sulphate solution as
indicator until a reddish yellow colour is produced. Carry out
a blank titration.

1 ml of0.1 M silver nitrate is equivalent to 0.003545 g of total
chloride, calculated as Cl.

solution AAS respectively, suitably diluted with water for the
standard solutions.

For calcium - Dilute suitably with water and determine by
Method A for flame photometry (2.4.4), or by Method A for
atomic absorption spectrophotometry (2.4.2), measuring at
422.7 nm and using calcium solution FP or calcium solution
AAS respectively, suitably diluted with water for the standard
solutions.

For magnesium - Dilute suitably with water and determine
by MethodA for flame photometry (2.4.4), or by MethodA for
atomic absorption spectrophotometry (2.4.2), measuring at
296 nm and using magnesium solution FP or magnesium
solution AAS respectively, suitably diluted with water for the
standard solutions.

40.0

16.0

2.5

40.0

1.5

24.0

Concentration of electrolytes in mmol / I

Sodium

Potassium

Calcium

Chloride

Magnesium

Acetate

Multiple Electrolytes and Dextrose Injection Type II contains
not less than 90.0per cent and not more than 110.0 per cent of
the stated amounts of sodium, Na, potassium, K, calcium, Ca,
magnesium, Mg, and acetate, CZH30 Z' It contains not less
than 90.0 per cent and not more than 120.0 per cent of the
stated amount of chloride, Cl. It also contains not less than
90.0 per cent and not more than 110.0 per cent of the stated
amount ofdextrose, C6H1Z0 6• It contains no antimicrobial agent.

Description. A clear, colourless or faintly straw-coloured
solution.

5-Hydroxymethylfurfural and Related substances. Dilute a
volume containing 1.0 g of Dextrose to 500.0 ml with water
and measure the absorbance of the resulting solution at the
maxinIum at about 284 nm; absorbance at about 284 nm, not
more than 0.25 (2.4.7).

Bacterial endotoX:ins (2.2.3). Not mote than0.5 Endotoxm Unit
perml.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. For total sodium Dilute suitably with water and
determine by Method A for flame photometry (2.4.4), or by

_Method A for atQmicabs_Qmtion §P~~J!:QRhotome1D'_(2.4.2)~

measuring at 589 nm and using sodium solution FP or sodium
solution AAS respectively, suitably diluted with water for the
standard solutions.

Forpotassium - Dilute suitably with water and determine by
Method A for flame photometry (2.4.4), or by Method A for
atomic absorption spectrophotometry (2.4.2), measuring at
767 nm and using potassium solution FP or potassium
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Multiple Electrolytes and Dextrose
Injection Type III
Multiple Electrolytes and Dextrose Injection Type III is a sterile
solution of Dextrose and suitable salts in Water for Injections
to provide sodium, potassium, acetate, chloride and phosphate
ions. It may contain Hydrochloric Acid or Sodium Hydroxide
used for adjusting the pH.

Usual strength.

For dextrose - To an accurately measured volume containing
2 g to 5 g ofDextrose, add 0.2 ml of5 M ammonia and sufficient
water to produce 100.0 ml. Mix well, allow to stand for
30 minutes and determine the optical rotation in a 2-dm tube
(2.4.22). The observed rotation in degrees multiplied by 0.9477
represents the weight, in g, ofdextrose, C6H120 6 in the volume
taken for assay.

Storage. Store in single dose containers at a temperature not
exceeding 30°.

Labelling. The label states (1) the content of each electrolyte
in terms of millimoles in a given volume; (2) the amount of
each ingredient in 100 ml; (3) the total osmolar concentration
in mOsmol per litre; (4) that the preparation should not be
used if it contains visible particles.

Concentration of electrolytes in mmol / 1

Sodium 37.0

Potassium 35.0

Acetate 20.0

Chloride 37.0

Phosphate 7.5

Multiple Electrolytes and Dextrose Injection Type III contains
not less than 90.0 per cent and not more than 110.0 per cent of
the stated amounts of sodium, Na, potassium, K, acetate,
C2H30 2, and phosphate, P04, and not less than 90.0 per cent
and not more than 120.0 per cent of the stated amount of
chloride, Cl. It also contains not less than 90.0 per cent and
not more than 110.0 per cent of the stated amount of dextrose,
C6H120 6• It contains no antimicrobial agent.

Description. A clear, colourless or faintly straw-coloured
solution.

A. To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution;
the solution remains blue and clear. Heat to boiling, a copious
red precipitate is formed.

B. 20 ml gives the reactions of acetates, chlorides phosphates,
sodium salts and potassium salts (2.3.1).

Tests

pH (2.4.24). 3.0 to 7.0.

S-Hydroxymethylfurfural and Related substances. Dilute a
volume containing 1.0 g of Dextrose to 500.0 ml with water
and measure the absorbance of the resulting solution at the
maximum at about 284 nm; absorbance at about 284 nm, not
more than 0.25 (2.4.7).

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit
perml.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. For total sodium Dilute suitably with water and
determine by Method A for flame photometry (2.4.4), or by
Method A for atomic absorption spectrophotometry (2.4.2),
measuring at 589 nm and using sodium solution FP or sodium
solution AAS respectively, suitably diluted with water for the
standard solutions.

For potassium Dilute suitably with water and determine
by MethodA for flame photometry (2.4.4), or by Method A for
atomic absorption spectrophotometry (2.4.2), measuring at
767 nm and using potassium solution FP or potassium
solution AAS respectively, suitably diluted with water for the
standard solutions.

For acetate - Determine by liquid chromatography (2.4.14).

Test solution. Dilute an accurately measured volume of the
preparation under examination quantitatively with water to
obtain a solution containing about 0.12 per cent w/v ofSodium
Acetate.

Reference solution. Dissolve an accurately weighed quantity
of sodium acetate in water to obtain a solution having a mown
concentration of about 0.12 per cent w/v of $odium acetate.

Chromatographic system
- a stainless steel column 30 cm x 7.8 mm, packed with

strong cation-exchange resin consisting of sulphonated
cross-linked styrene-divinylbenzene copolymer in the
hydrogen form (7 Jl1ll) and a guard column 4 cm x 7.8 mm·
packed with the same column material,
column. temperature 60°,
mobile phase: 0.1 M sulphuric acid,
flow rate. 0.8 ml per minute,

Identification

0.28 g

0.10 g

0.15 g

0.13 g

5.0 g

100 ml

Sodium acetate

Sodium chloride

Potassium chloride

Dipotassium hydrogen phosphate

Dextrose

Water for Injections to
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Identification

Tests

Multiple .Electrolytes ·and .Dextrose
Injection Type IV

A. To 1 rnl add 0.05 ml ofpotassium cupri-tartrate solution;
the solution remains blue and clear. Heat to boiling,acopious
red precipitate is formed.

B. 20 rnl gives the reactions of chlorides ammonium salts,
sodium salts and potassium salts (2.3.1).

63.0

17.0

70.0

150.0

Potassium

Ammonium

Chloride

Sodium chloride 0.37 g

Potassium chloride 0.13 g

Ammonium chloride 0.37 g

Dextrose 5.0 g

Water for Injections to 100 ml

Concentration of electrolytes in mmol / 1

Sodium

pH(2.£J:.24). 3.0 to 7.0.

S.Hydroxymethylfurfural and Related substances. Dilute a
volume containing LOg ofDextrose to 500.0 rnlwithwater
and measure the absorbance of the resulting solution at the
maximum at about 284 run: absorbance at about 284 run, not
more than 0.25 (2.4.7).

Bacterial endotoxins (2.2.3). Notmore than 0.5 Endotoxin Unit
perml.

Multiple Electrolytes and Dextrose Injection TypeIV contains
not less than 90.0 per cent and not more than 110.0 per cent of
the stated amounts of sodium, Na, potassium, K, and
ammonium, NH4 and not less than 90.0 per cent and not more
than 120.0 per cent of the stated amount of chloride, Cl. It also
contains not less than 90.0 per cent and not more than
110.0 per cent of the stated amount of dextrose, C6H120 6• It
(;()l1taills n_oa.!1tilIlic:~o~il11.~g~I1t: ...

Description. A clear, colourless or faintly straw-coloured
solution.

Multiple Electrolytes and Dextrose Injection Type N is a sterile
solution of Dextrose and suitable salts in Water for Injections
to provide sodium, potassium, ammonium and chloride ions.
It may contain Hydrochloric Acid or Sodium Hydroxide used
for adjusting the pH.

Usual strength.

- spectrophotometer set at 210 run,
- injection volume. 20 fll.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject separately the test solution and the reference solution
and measure the responses for the major peak and calculate
the content of acetate in the preparation under examination.

For phosphate - Dilute an accurately measured volume
containing about 4 mg of phosphate with sufficient water to
produce 50.0 rnl. Transfer 2.0 rnl of this solution to a test-tube.
Add 1.0 ml of a 5 per cent w/v solution ofammonium molybdate
in a cooled mixture of sulphuric acid and water (15:85) and
allow to stand for 3 minutes. Add 1.0 rnl of a freshly prepared
0.5 per cent w/v solution of hydroquinone containing 1 drop
of sulphuric acid and 1.0 rnl of a freshly prepared 20 per cent
w/v solution of anhydrous sodium sulphite, mix and allow to
stand for 30 minutes. Measure the absorbance of the resulting
solution at the maximum at about 640 nm (2.4.7), using as the
blank a solution prepared in the same manner by treating 2 rnl
of water instead of the solution of the preparation under
examination. Calculate the content. of phosphate frOm the
absorbance obtained by simultaneously carrying out the
operation using a known concentration of about 0.11 mg per
ml of dipotassium hydrogen phosphate in water instead of
the solution of the preparation under examination.

For total chloride - To 20.0 rnl add 30 ml ofwater, 50.0 ml of
0.1 M silver nitrate and 2 rnl of nitric acid. Filter, wash the

.. pr.e-C.ipitato~ljth watecslightly_acidified_withJ.litric_acid_and.
titrate the excess of silver nitrate with 0.1 M ammonium
thiocyanate using ferric ammonium sulphate solution as
indicator until a reddish yellow colour is produced. Carry out
a blank titration.

1 rnl of0.1 M silver nitrate is equivalent to 0.003545 g of total
chloride, calculated as Cl.

For dextrose~To an accurately measured volume containing
2 g to 5 g ofDextrose, add 0.2 rnl of5 M ammonia and sufficient
water to produce 100.0 rnl. Mix well, allow to stand for
30 minutes and determine the optical rotation in a 2-dm tube
(2.4.22). The observed rotation in degrees multiplied by 0.9477
represents the weight, in g, of dextrose, C6H120 6 in the volume
taken for assay.

Storage. Store in single dose containers at a temperature not
exceeding 30°.

Labelling. The label states (1) the content of each electrolyte
in terms of millimoles in a given volume; (2) the amount of
each ingredient in 100 ml; (3) the total osmolar concentration
in mOsmol per litre; (4) that the preparation should not be
used if it contains visible particles.
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Identification

Multiple Electrolytes and Dextrose
Injection Type V
Multiple Electrolytes and Dextrose Injection Type V is a sterile
solution of Dextrose and suitable salts in Water for Injections
to provide sodium, potassium, calcium, magnesium, acetate,
citrate and chloride ions. It may contain Hydrochloric Acid or
Sodium Hydroxide used for adjusting the pH.

Usmil strength.

A. To 1 ml add 0.05 ml ofpotassium cupri-tartrate solution;
the solution remains blue and clear. Heat to boiling, a copious
red precipitate is formed.

B. 20 ml gives the reactions of acetates, chlorides citrates,
sodium salts, potassium salts, calcium salts and magnesium
salts (2.3.1).

Tests

pH (2.4.24). 3.0 to 7.0.

0.64 g

0.50 g

0.Q75g

0.Q75g

0.035 g

0.031 g

5.0 g

100 ill

Sodium acetate

Sodium chloride

Sodium citrate

Potassium chloride

Calcium chloride

Magnesium chloride

Dextrose

Water for Injections to

Concentration of electrolytes in mmol / I

Sodium 140.0

Potassium 10.0

Calcium 2.5

Magnesium 1.5

Acetate 47.0

Chloride 103.0

Citrate 2.5

Multiple Electrolytes and Dextrose Injection Type V contains
not less than 90.0 per cent and not more than 110.0 per cent of
the stated amounts of sodium, Na, potassium, K, and
ammonium, NH4 and not less than 90.0 per cent and not more
than 120.0 per cent of the stated amount ofchloride, Cl. It also
contains not less than 90.0 per cent and not more than
110.0 per cent of the stated amount of dextrose, C6H120 6• It
contains no antimicrobial agent.

Description. A clear, colourless or faintly straw-coloured
solution.

Other tests. Complies with the tests stated under Parenteral.
Preparations (Injections).

Assay. For total sodium - Dilute suitably with water and
determine by Method A for flame photometry (2.4.4), or by
Method A for atomic absorption spectrophotometry (2.4.2),
measuring at 589 nm and using sodium solution FP or sodium
solution AAS respectively, suitably diluted with water for the
standard solutions.

Forpotassium - Dilute suitably with water and determine by
Method A for flame photometry (2.4.4), or by Method A for
atomic absorption spectrophotometry (2.4.2), measuring at
767 nm and using potassium solution FP or potassium
solution AAS respectively, suitably diluted with water for the
standard solutions.

For ammonium - Transfer an accurately measured volume
of the preparation under examination, containing about 63 mg
of ammonium, to a 500-ml Kjeldahl flask, dilute to 200 ml with
water, mix and add 50 ml of40 per cent w/v solution of sodium
hydroxide. Connect the flask immediately to a well-cooled
condenser through a distillation trap. Let the delivery. tube
from the condenser dip into 40 ml ofa 4.0 per cent w/v solution
of boric acid contained in a suitable receiver. Heat to boiling
and distil about 200 ml. Cool the liquid in the receiver, if
necessary, and titrate with 0.05 M sulphuric acid using methyl
red solution as indicator. Carry out a blank titration.

1 ml of 0.05 M sulphuric acid is equivalent to 1.804 mg of
ammonium,~.

For total chloride - To 20.0 ml add 30 ml ofwater, 50.0 ml of
0.1 M silver nitrate and 2 ml of nitric acid. Filter, wash the
precipitate with water slightly acidified with nitric acid and
titrate the excess of silver nitrate with 0.1 M ammonium
thiocyanate using ferric ammonium sulphate solution as
indicator until a reddish yellow colour is produced. Carry out
a blank titration.

1 ml of 0.1 M silver nitrate is equivalent to 0.003545 g of total
chloride, calculated as Cl.

For dextrose - To an accurately measured volume containing
2 g to 5 g ofDextrose, add 0.2 ml of5 M ammonia and sufficient
water to produce 100.0 ml. Mix well, allow to stand for
30 minutes and determine the optical rotation in a 2-dm tube
(2.4.22). The observed rotation in degrees multiplied by 0.9477
represents the weight, in g, of dextrose, C6H120 6 in the volume
taken for assay.

Storage. Store in single dose containers at a temperature not
exceeding 30°.

Labelling. The label states (1) the content of each electrolyte
in terms of millimoles in a given volume; (2) the amount of
each ingredient in 100 ml; (3) the total osmolar concentration
in mOsmol per litre; (4) that the preparation should not be
used if it contains visible particles.
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5·IIYclr()xyJ!l~thylfurfID:l:lIllIlcl~R~blt~cl.~lJ,bs~CE!~.~Dilllt~a

volume containing 1.0 g of Dextrose to 500.0 ml with water
and measure the absorbance of the resulting solution at the
maximum at about 284 nm; absorbance at about 284 nm, not
more than 0.25 (2.4.7).

Bacterial endotoxins (2.2.3): Notmore than 0.5 Endotoxin Unit
perml.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. For total sodium - Dilute suitably with water and
determine by Method A for flame photometry (2.4.4), or by
Method A for atomic absorption spectrophotometry (2.4.2),
measuring at 589 nn1 and using sodium solution FP or sodium
solution AAS respectively, suitably diluted with water for the
standard solutions.

Forpotassium - Dilute suitably with water and determine by
Method A for flame photometry (2.4.4), or by Method A for
atomic absorption spectrophotometry (2.4.2), measuring at
767 nm and using potassium solution FP or potassium
solution AAS respectively, suitably diluted with water for the
standard solutions.

For calcium - Dilute suitably with water and determine by
Method A for flame photometry (2.4.4), or by Method A for
atomic absorption spectrophotometry (2.4.2), measuring at
422.7 nm and using calcium solution FP or calcium solution
AAS respectively, suitably diluted with water for the standard
solutions.

For magnesium - To 50.0 ml add 50 ml of water and 5 ml of
strong·ammonia-ammonium~ehloride·solution~and·titrate·with

0.005 M disodium edetate using 50 mg of eriochrome black
T mixture as indicator.

1 ml of 0.005 M disodium edetate is equivalent to 0.1215 mg
of Mg.

For acetate - Determine by liquid chromatography (2.4.14).

Test solution. Dilute an accurately measured volume of the
preparation under examination quantitatively with water to
obtain a solution containing about 0.12 per cent w/v of Sodium
Acetate.

Reference solution. Dissolve an accurately weighed quantity
of sodium acetate in water to obtain a solution having aknown
concentration of about 0.12 per cent w/v of sodium acetate.

.. ~Clifomatograpliicsystem _....~

- a stainless steel column 30 cm x 7.8 mm, packed with
.strongcatlon-exchaIlge resiricorisistiDgof sulphonated
cross-linked styrene-divinylbenzene copolymer in the
hydrogen form (7~) and a guard column 4 cmx 7.8 mm
packed with the same column material,

- column. temperature 60°,
- mobile phase: 0.1 M sulphuric acid,

- flow rate. 0.8 ml per minute,
- spectrophotometer set at 210 nm,
- injection volume. 20 ,n.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject separately the test solution and the reference solution
and measure the responses for the major peak and calculate
the content of acetate in the preparation under examination.

For citrate - Determine by liquid chromatography (2.4.14).

Test solution. Preparation under examination.

Reference solution. Dissolve an accurately weighed quantity
of anhydrous sodium citrate, previously dried at 180° for
18 hours, in water to obtain a stock solution having a known
concentration of about 10 mg per ml. Dilute accurately
measured volumes of this solution quantitatively with water
to obtain three solutions having known concentrations of
about 0.5, 1.0 and 2.0 mg, respectively of anhydrous sodium
citrate per ml.

Chromatographic system
- !l~t~~sss~e~LcQh:I1!J,I1JQc:m x7.& ll1ll!,-pac:~~Q ~!!h

strong cation-exchange resin consisting of sulphonated
cross-linked styrene-divinylbenzene copolymer in the
hydrogen form (7 /lID) and a guard column 4 cm x 7.8 mm
packed with the same column material,
column. temperature 60°,

- mobile phase: 0.1 M sulphuric acid,
- flow rate. 0.8 ml per minute,

-:;;: spectrophotometer sefa:r210fun;
- injection volume. 20 ,n.

Inject the reference solution containing 1.0 mg of anhydrous
sodium citrate per ml. The test is not valid unless the tailing
factor is not more than 1.5 and the relative standard deviation
for replicate injections is not more than 2.0 per cent.

Inject separately the test solution arid all the t:fJreepreparatlons
ofreference solution and measure the responses for the major
peak. Plot the responses of all the three preparations of
reference solution versus concentration, in mg of anhydrous
sodium citrate per ml, and draw the straight line best fitting
the three plotted points. From the graph so obtained, calculate
the content of citrate in mg equivalent to anhydrous sodium
citrate per litre of thepreparation.under.examination.~.--~... -

For total chloride - To 20.0 ml add 30 ml ofwater, 50.0 ml of
0.1 M silver nitrate and 2 ml of nitric acid. Filter, wash the
precipitate with water slightly acidified with nitric acid and
titrate the excess of silver nitrate with 0.1 M ammonium
thiocyanate using ferric ammonium sulphate solution as
indicator until a reddish yellow colour is produced. Carry out
a blank titration.
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Multiple Electrolytes Injection Type VI

Multiple Electrolytes Injection TYpe VI contains not less than
90.0 per cent and not more than 110.0 per cent of the stated
amounts ofsodium, Na, potassiuni, K, calcium, Ca, magnesium,
Mg, acetate, C2H30 2, and citrate, C6H50 7• It also contains not
less than 90.0 per cent and not more than 120.0 per cent of the

Multiple Electrolytes Injection TYpe VI is a sterile solution of
suitable salts in Water for Injections to provide sodium,
potassium, calcium, magnesium, acetate, citrate and cWoride
ions. It may contain HydrocWoric Acid or Sodium Hydroxide
used for adjusting the pH.

Usnal strength.

1 ml of0.1 M silver nitrate is equivalent to 0.003545 g of total
cWoride, calculated as CI.

For dextrose -To an accurately measured volume containing
2 g to 5 g ofDextrose, add 0.2 ml of5 M ammonia and sufficient
water to produce 100.0 ml. Mix well, allow to stand for
30 minutes and determine the optical rotation in a 2-dm tube
(2.4.22). The observed rotation in degrees multiplied by 0.9477
represents the weight, in g, ofdextrose, C6H 120 6 in the volume
taken for assay.

Storage. Store in single dose containers at a temperature not
exceeding 30°.

Labelling. The label states (1) the content of each electrolyte
in terms of rnillimoles in a given volume; (2) the amount of
each ingredient in 100 ml; (3) the total osmolar concentration
in mOsmol per litre; (4) that the preparation should not be
used if it contains visible particles.

Tests

pH (2.4.24).3.0 to 7.0.

Bacterial endotoxins (2.2.3). Not more than 0.5 Endotoxin Unit
perml.

Other tests. Complies with the tests stated under Parenteral
Preparations (Injections).

Assay. For total sodium - Dilute suitably with water and
determine by Method A for flame photometry (2.4.4), or by
Method A for atomic absorption spectrophotometry (2.4.2),
measuring at 589 nm and using sodium solution FP or sodium
solution AAS respectively, suitably diluted with water for the
standard solutions.

For potassium - Dilute suitably with water and determine
by MethodA for flame photometry (2.4.4), or by MethodA for
atomic absorption spectrophotometry (2.4.2), measuring at
767 nm and using potassium solution FP or potassium
solution AAS respectively, suitably diluted with water for the
standard solutions.

For calcium - Dilute suitably with water and determine by
Method A for flame photometry (2.4.4), or by Method A for
atomic absorption spectrophotometry (2.4.2), measuring at
422.7 nm and using calcium solution FP or calcium solution
AAS respectively, suitably diluted with water for the standard
solutions.

Identification

20 ml gives the reactions ofacetates, cWorides citrates, sodium
salts, potassium salts, calcium salts and magnesium salts
(2.3.1).

For magnesium - To 50.0 ml add 50 ml of water and 5 ml of
strong ammonia-ammonium chloride solution and titrate with
0.005 M disodium edetate using 50 mg of eriochrome black
T mixture as indicator.

1 ml of 0.005 Mdisodium edetate is equivalent to 0.1215 mg
of Mg.

For acetate - Determine by liquid chromatography (2.4.14)..

Test solution. Dilute an accurately measured volume of the
preparation under examination quantitatively with water to
obtain a solution containing about b.12 per cent w/v ofSodium
Acetate.

Reference solution. Dissolve an accurately weighed quantity
of sodium acetate in water to obtain a solution having a known
concentration of about 0.12 per cent w/v of sodium acetate.

. stated amount of cWoride, Cl. It contains no antimicrobial
agent.

Description. A clear, colourless or faintly straw-coloured
solution.

140.0

10.0

2.5
1.5

47.0

103.0

2.5

0.64 g
0.5 g

0.075g

0.075g

0.035g

0.031 g

100 ill

Sodium acetate

Sodium cWoride

Sodium citrate

Potassium cWoride

Calcium cWoride

Magnesium cWoride

Water for Injections to

Concentration of electrolytes in mmol / I
Sodium

Potassium

Calcium

Magnesium

Acetate

CWoride

Citrate
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Chromatographic system
- a stainless steel column 30 em x 7.8 mID, packed with

strong cation-exchange resin consisting of sulphonated
cross-linked styrene-divinylbenzene copolymer in the
hydrogen form (7 flm) and a guard column 4 cmx 7.8 mID

packed with the same column material,
- column. temperature 60°,
- mobile phase: 0.1 M sulphuric acid,
- flow rate. 0.8 ml per minute,
- spectrophotometer set at 210 om,
- injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
tailing factor is not more than 2.0 and the relative standard
deviation for replicate injections is not more than 2.0 per cent.

Inject separately the test solution and the reference solution
and measure the responses for the major peak and calculate
the content of acetate in the preparation under examination.

For citrate - Determine by liquid chromatography (2.4.14).

Test solution. Preparation under examination.

Reference solution. Dissolve an accurately weighed quantity
of anhydrous sodium citrate, previously dried at 180° for
18 hours, in water to obtain a stock solution having a known
concentration of about 10 mg per ml. Dilute accurately
measured volumes of this solution quantitatively with water
to obtain three solutions having known concentrations of
about 0.5, 1.0 and 2.0 mg, respectively of anhydrous sodium
citrate per mI.

Chromatographic system
a stainless steel column 30 em x 7.8 mID, packed with
strong cation-exchange resin consisting of sulphonated
cross-linked styrene-divinylbenzene copolymer in the
hydrogen form (7 flID) and a guard column 4 em x 7.8 mID

packed with the same column material,
- column. temperature 60°,
- mobile phase: 0.1 M sulphuric acid,

flow rate. 0.8 mIperminute,
- spectrophotometer set at 210 om,
- injection volume. 20 Ill.

Inject the reference solution containing 1.0 mg of anhydrous
sodium citrate per ml. The test is not valid unless the tailing
factor is not more than 1.5 and the relative standard deviation
for replicate injections is not more than 2.0 per cent.

InjeCt separately the testsolrit:loiianoillthe tlITeepreparations
of reference solution and measure the responses for the major
pe3.k. :Plonhe respoIlses()(alithethreepreparati()I1sof
reference solution versus concentration, in mg of anhydrous
sodium citrate per ml, and draw the straight line best fitting
the three plotted points. From the graph so obtained, calculate
the content of citrate in mg equivalent to anhydrous sodium .
citrate per litre of the preparation under examination.

For total chloride - To 20.0mI add 30 mI ofwater, 50.0 mI of
0.1 M silver nitrate and 2 mI of nitric acid, Filter, wash the
precipitate with water slightly acidified with nitric acid and
titrate the excess of silver nitrate with 0.1 M ammonium
thiocyanate using ferric ammonium sulphate solution as
indicator until a reddish yellow colour is produced. Carry out
a blank titration.

1 mI of0.1 M silver nitrate is equivalent to 0.003545 g of total
chloride, calculated as CI.

Storage. Store in single dose containers at a temperature not
exceeding 30°.

Labelling. The label states (1) the content of each electrolyte
in terms of millimoles in a given volume; (2) the amount of
each ingredient in 100 mI; (3) the total osmolar concentration
in mOsmol per litre; (4) that the preparation should not be
used if it contains visible particles.

Mustine Hydrochloride
Nitrogen Mustard
•..• " n'.·.·•.. · .•.. ·....• ··, .. · ,,, •.•..•

CsHIJ0 2N,HO Mol Wt. 192.4

Mustine HydT()cW.onde is bis(2=cWo.t'oethYi)methYhun.me
hydrochloride.

Mustine Hydrochloride contains not less than 98.0 per cent
and not more than 101.0 per cent of CSHllClzN, HCI.

Category. Anticancer.

Dose. By intravenous Injection, infused with normal saline,
0.1 mg per kg of body weight, daily for three to four days.
Maximum single dose, 8 mg.

Description. A white or almost white, crystalline powder or
mass; hydroscopic; vesicant.

Identification

A. Dissolve 50 mg in 5 ml ofwater and add 1 mI of5 M sodium
hydroxide; oily globules are produced which dissolve on
warming.

B. Dissolve 50 mg in 5 ml ofwaterand add 0.02 mI ofpotassium
mercuri-iodide solution; a cream-coloured precipitate is
produced.

A. Melts at about 108° (2.4.21).
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Tests

Assay. Weigh accurately about 0.2 g, add 15 ml of1 M ethanolic
potassium hydroxide and 15 ml of water and boil under a
reflux condenser for 2 hours. Evaporate the solution to half its
volume on water-bath, dilute to 150 ml with water, add 3 ml of
nitric acid and 50.0 ml of0.1 M silvernitrate. Shake vigorously
and f1lter. Wash the residue with water and titrate the excess
of silver nitrate in the combined f1ltrate and washings with
0.1 M ammonium thiocycanate using 1ml offerric ammonium
sulphate solution as indicator.

1 ml of 0.1 M silver nitrate is equivalent to 0.006418 g of
CSH11ChN, HCI.

Storage. Store protected from light and moisture at a
temperature not exceeding 30°.

Labeling. The label states that the contents of the container
are strongly vesicant.

Mustine Injection

Mustine HydrocWoride Injection

Mustine Injection is a sterile material consisting of Mustine
Hydrochloride with or without buffering agents and other
excipients. It is filled in a sealed container.

The injection is constituted by dissolving the contents of the
sealed container in the requisite amount of sterile Water for
Injections or Sodium Chloride Intravenous Infusion,
immediately before use.

The constituted solution complies with the requirements for
Clarity of solution and Particulate matter stated under
Parenteral Preparations (Injections).

Storage. The constituted solution deteriorates rapidly on
storage and should be used immediately after preparation.

Mustine Injection contains not less than 90.0 per cent and not
more than 110.0 per cent of the stated amount of the stated
amount ofmustine hydrochloride, CsHllC12N,HCl.

Usual strength. 10 mg.

The contents of the sealed container complies with the tests
stated under Parenteral Preparations (Powders for
Injection) and with the following requirements.

Identification

Dissolve about 20 mg in 1 ml of water and add 0.02 ml of
potassium mercuri-iodide solution; a cream-coloured
precipitate is produced.

MYCOPHENOLATE MOFETIL

Tests

Assay. Determine the weight of the contents of 10 containers.
Weigh accurately a quantity of the mixed contents of the ten
containers, containing 40 mg of Mustine Hydrochloride,
dissolve in 10 ml of ethanol (95 per cent), previously
neutralised to dilute phenolphthalein solution. Titrate with
0.01 M sodium hydroxide using dilute phenolphthalein
solution as indicator.

1 ml of 0.01 M sodium hydroxide is equivalent to 0.001925 g
ofCsHllC12N, HCl. .

Storage. Store protected from moisture at a temperature not
exceeding 30°.

Labelling. The label states (1) that the contents are strongly
vesicant; (2) the amount of Mustine Hydrochloride in the
container, (3) that the injection should be used immediately
after preparation.

Mycophenolate Mofetil

C23H3IN07 Mol. Wt. 433.5

Mycophenolate Mofetil is 2-(morpholin-4-yl)ethyl (4E)-6-(4
hydroxy-6-methoxy-7-methyl-3-oxo-l,3
dihydroisobenzofuran-5-yl)-4-methylhex-4-enoate.

Mycophenolate Mofetil contains not less than 98.0 per cent
and not more than 102.0 per cent of C23H31N07, calculated on
the dried basis.

Category. Anticancer.

Description. A white or almost white, crystalline powder.

Identification

Determine by infrared absorption spectrophotometry (2.4.6),
Compare the spectrum with that obtained with mycophenolate
mofetil RS or with the reference spectrum of mycophenolate
mofetil.

Tests

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE-Prepare the solutions immediately before use.
Protect the solutions from light.

Test solution. Dissolve 200 mg of the substance under
examination in 100.0 ml ofacetonitrile.
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Reference solution. A 0.001 per cent w/v solution of
mycophenolate mofetil RS in acetonitrile.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
octylsilane bonded to porous silica (such as Zorbax
SB-C8),

- column temperature. 45°,
- sample temperature. 10°,
- mobile phase: a mixture 65 volumes of water, 2 volumes

of triethylamine, adjusted to pH 5.3 with
orthophosphoric acid and 35 volumes of acetonitrile,
flow rate. 1.5 rnl per minute,

- spectrophotometer set at 250 nm,
- injection volume. 10 Ill.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 5.0 per cent. The relative retention time with reference to
the principal peak for impurity F is about 0.3, for impurity A is
about 0.4, for impurity H is about 0.5, for impurity G is about
0.6, for impurity B is about 0.8, for impurity D is about 1.2 and
for impurity E is about 1.6.

Inject the reference solution and the test .solution. Run the
chromatograrn 3 times the retention time of the principal peak.
In the chromatogram obtained with the test solution, the area
of peak due to impurity A, B, D, E, F, G, H or any other
secondary peak is not more than the area of the principal peak
in the chromatogram obtained with the reference solution
(0.5 per cent) and the sum of the areas of all the secondary
peaks is not more than twice the area of the principal peak in
the chromatogramobtained-with-thereference-solution
(1.0 percent).

Heavy metals (2.3.13). 1.0 g complies with the limit test for
heavy metals, Method B (20 ppm).

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Loss on drying (2.4.19). Not more than 0.5 per cent, determined
on 1.0 g by drying it at 60° for3 hours under vacuum.·

Assay. Weigh accurately about 0.4 g and dissolve in about
50 rnl of glacial acetic acid and titrate with 0.1 M perchloric
acid, determining the end-point potentiometrically (2.4.25).
Carry out a blank titration.

1 rnl of 0.1 M perchloric acid is equivalent to 0.04335 g of
C23H31N07•

Storage. Store protected from light and moisture.

Mycophenolate Mofetil Capsules
Mycophenolate Mofetil Capsules contain not less than
90.0 per cent and not more than 110.0 per cent of the stated
amounts ofmycophenolate mofetil, C23H31N07.

IP 2010

Identification

A. In the Assay, the principal peak in the chromatogram
obtained with the test solution corresponds to the peak in the
chromatogram obtained with the reference solution.

B. When examined in the range 200 nm to 400 nm (2.4.7), a
0.05 per cent w/v solution in methanol shows an absorption
maximum as obtained with mycophenolate mofetil RS of the
same concentration.

Tests

Dissolution (2.5.2).

Apparatus No.2,
Medium. 900 rnl of 0.1 M hydrochloric acid,
Speed and time. 100 rpm and 45 minutes.

Withdraw a suitable volume of the medium and fJlter.

Determine by liquid chromatography (2.4.14).

Test solution. Dilute the filtrate, if necessary, with the
dissolution medium.

Reference solution. Dissolve a quantity of mycophenolate
f/iofetil RS il1lnethClno! and dilute with dissolution medium to
obtain a solution having a known concentration similar to the
test solution.

Chromatographic system as described under Assay.

Inject the test solution and the reference solution.

Calculate the content of C23H31N07 in the capsule.

D. Not less than 75 per cent of the stated amount of C23H31N07.

Related substances. Determine by liquid chromatography
(2.4.14).

NOTE-Use freshly prepared solutions.

Test solution. Mix the contents of 20 capsules. Disperse a
quantity of the mixed content containing about 200 mg of
Mycophel101ate with acetonitrile, sonicate for 15 minutes and
dilute to 200.0 rnl with acetonitrile.

Reference solution. A 0.001 per cent w/v solution of
mycophenolate mofetil RS in acetonitrile.

Chromatographic system
a stainless steel column 25 cm x 4.6 mm, packed with
octadecylsilaiie bondeatop~oroussiIica(5lJll1Hsuclias
Inertsil ODS-3),

- mobile phase: a mixture of 40 volumes of acetonitrile
and 60 volumes ofbuffer solution prepared by dissolving
13.6 g of potassium dihydrogen orthophosphate
anhydlVus in 1000 ml of water, adjusted to pH 3.6 with
orthophosphoric acid and 4.0 g of sodium heptane
sulphonate,
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- flow rate. 1ml per minute,
- spectrophotometer set at 254 run,
- injection volume. 10 Ill.

Inject the reference solution. The test is not valid unless the
relative standard deviation for replicate injections is not more
than 5.0 per cent.

Inject the reference solution and the test solution. Run the
chromatogram 2.5 times the retention time of the principal
peak. In the chromatogram obtained with the test solution the
area of any secondary peak is not more than the area of the
principal peak in the chromatogram obtained with the reference
solution (1.0 per cent); the sum of the areas of all the secondary
peaks is not more than twice the area of the principal peak in
the chromatogram obtained with reference solution (2.0 per
cent).

Water (2.3.43). Not more than 4.0 per cent, determined on
0.5g.

Other tests. Comply with the tests stated under Capsules.

Assay. Determine by liquid chromatography (2.4.14).

NOTE-Use freshly prepared solutions.

Test solution. Disperse a quantity of the content of the
capsules containing about 500 mg of Mycophenolate Mofetil
with methanol, sonicate for 15 minutes and dilute to 500.0 ml
with the methanol. Dilute 5.0 ml of this solution to 100.0 ml
with the mobile phase.

Reference solution. Dissolve 10 mg of mycophenolate mofetil
RS in sufficient amount of methanol, sonicate for 15 minutes
and dilute to 20.0 ml with methanol. Dilute 5.0 ml ofthis solution
to 50.0 ml with the mobile phase.

Chromatographic system
- a stainless steel column 25 cm x 4.6 rom, packed with

octadecylsilane bonded to porous silica (5 fJIIl) (such as
Inertsil ODS- 3V),

- mobile phase: a mixture of 50 volumes of acetonitrile
and 50 volumes ofbuffer solution prepared by dissolving
13.6 g of potassium dihydrogen orthophosphate
anhydrous in 1000 ml with water, adjusted to pH 3.6
with orthophosphoric acid and dissolve 4.0 g of sodium
heptane sulphonate,

- flow rate. 1 ml per minute,
spectrophotometer set at 305 run,
injection volume. 20 Ill.

Inject the reference solution. The test is not valid unless the
theoretical plates is not less than 2000 and the tailing factor is
not more than 2.0. The relative standard deviation for replicate
injections is not more than 2.0 per cent.

inject the reference sollution and the test solution.

Calculate the content of C23H31N07 in the capsules.

MYRISTIC ACID

Storage. Store protected from light, at a temperature not
exceeding 30°.

Myristic Acid

CH3(CH~12COOH

C1JI2S0 2

Myristic acid is tetradecanoic acid.

MyrIstic Acid is obtained from coconut oil and other fats.

Myristic Acid contains not less than 97.0 per cent ofC14H2s02'

Category. Pharmaceutical aid.

Tests

Congealing temperature (2.4.10). 48° to 55,50.

Acid value (2.3.23). 242 to 249.

Saponification value (2.3.37). 242 to 251.

Iodine value (2.3.28). Not more than 1.0.

Unsaponifiable matter (2.3.39). Not more than 1.0 per cent.

Sulphated ash (2.3.18). Not more than 0.1 per cent.

Water (2.3.43). Not more than 0.2 per cent.

Lead. Determine by atomic absorption spectrophotometry
(2.4.2), measuring at 283.3 nm using a lead electrodeless
discharge lamp, an air acetylene flame, and a suitable burner
head, preferably a slit-width of 0.7 run.

NOTE-Select reagents having as low a lead content as
practicable, and store all solutions in high-density
polyethylene containers. Rinse all plastic and glassware
thoroughly with warm, 8 M nitric acidfollowed by deionized
water.

Test solution. Weigh accurately about 5 g of Myristic Acid to
an evaporating dish, add 5 ml of a 25 per cent sulphuric acid
solution and distribute the sulphuric acid uniformly through
the sample. Within a hood, place the dish on a steam bath to
evaporate most of the water. Place the dish on a burner, and
slowly pre-ash the sample by expelling most of the sulphuric
acid. Place the dish in a muffle furnace that has been set at
525°, and ash the sample until the residue appears free from
carbon. Prepare a blank by ashing 5 ml of 10 per cent sulphuric
acid solution. Cool, and cautiously wash down the inside of
each evaporation dish with water. Treat both the sample and
the blank as follows. Add 5 ml of1M hydrochloric acid. Place
each dish on a steam bath, and evaporate to dryness. To each
dish add 1.0 ml of 3 M hydrochloric acid and approximately
5 ml of water, and heat briefly on a steam bath to dissolve any
residue. Transfer each solution quantitatively to a lO-ml
volumetric flask, dilute with water to volume, and mix.
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Reference solution (a). Weigh accurately about 0.16 g oflead
nitrate in 1 per cent v/v solution of nitric acid. Dilute to 1000
ml with water and mix.

Reference solution (b). Dissolve 10.0 ml of reference solution
(a) in water to a 100-ml volumetric flask and mix. 1 ml of this
solution contains the equivalent of about 10 Ilg oflead. Dilute
accurately measured volumes of the diluted reference solution
(a) with water to obtain solutions having known
concentrations of about 1 Ilg, 2 Ilg, and 5 Ilg oflead per ml.

NOTE-Prepare these solutions on the day ofuse.

Calculate the content of lead, in the substance under
examination.

Assay. Determine by gas chromatography (2.4.13).

Test solution. Dissolve 100 mg of the substance to a 50-ml
conical flask fitted with a suitable water-cooled reflux
condenser and a magnetic stir bar. Add 4 ml of 0.5 M sodium
hydroxide solution methanolic, and reflux until fat globules
disappear (usually 5 to 10 minutes). Add 5 ml of a solution
prepared by dissolving 14 g of boron trifluoride in methanol
to lllake 100lll1, swirl to mi.)(, andreflllX for 2rninutes, Add4lll1
of chromatographic n-heptane through the condenser, and
reflux for 1 minute. Cool, remove the condenser, add about
15 ml ofsaturated sodium chloride solution, shake, and allow
the layers to separate. Pass the n-heptane layer through 0.1 g
of anhydrous sodium sulphate (previously washed with
chromatographic n-heptane) into a suitable flask. Transfer

IP 2010

1.0 ml of this solution to a 10-ml volumetric flask, dilute with
chromatographic n-heptane to volume; and mix.

Reference solution (a). Prepare as directed for the test
solution using 100 mg of myristic acid RS instead of the
substance under examination.

Reference solution (b). Dissolve about 20 mg each of stearic
acid, palmitic acid and oleic acid to a 25-ml conical flask fitted
with a suitable water-cooled reflux condenser and a magnetic
stir bar, and proceed as directed for the test solution, beginning
with "Add 5.0 ml of a solution prepared by dissolving."

Chromatographic system
- a fused-silica capillary column 30 m x 0.53 rom, packed

with bonded with a 1.0 /lID layer of phase G16,
temperature:
column.70° for 2 minutes and 2400 for 5 minutes,
inlet port. 2200

,

- a flame ionisation detector,
- flow rate. 30 ml per minute using nitrogen as the carrier

gas.

Inject reference solution (b). The test is not valid unless the
resolution between the peaks corresponding to methyl stearate
~d!I1e_thxlp~ta~~ iSll()t!~SS thal1 }:5an~.tbe relative
standard deviation for replicate injections is not more than
2.0 per cent.

Inject 1 J1l of reference solution (a) and the test solution.

Calculate the content C14HzsOz.

Storage. Store protected from light and moisture.
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