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Preface 

The International Pharmacopoeia1 comprises a collection of recommended procedures 
for the analysis and specifications for the determination of pharmaceutical sub- 
stances, excipients, and dosage forms that are intended to serve as source material 
for reference or adaptation by any WHO Member States wishing to establish 
pharmacopoeial requirements. They are meant to have legal status only if a national 
authority expressly introduces them into appropriate legislation. 

The policies and aims of the third edition of The International Pharmacopoeia, 
together with general notices and methods of analysis, are set out in detail in the 
prefaces to previous  volume^.^ Increasingly, the selection of monographs is deter- 
mined by those substances included in the current WHO Model List of Essential 
 drug^.^ Volumes 2 and 3 of this edition already contain monographs for the majority 
of substances included in the Model List and this policy will continue to be adhered 
to in the future. 

Pharmaceutical substances and dosage forms for human use, as described in a 
monograph of The International Pharmacopoeia, should be manufactured according to 
the requirements of Good Manufacturing Practices (GMP), whether those recom- 
mended by WHO or those laid down by the competent national (regional) author- 
ity in the country of manufacture. The processes; premises, and installations should 
also comply with the provisions of the product licence or marketing authorization, 
relevant regulations and, in the case of products destined for export, with any 
binding international norms that would affect their entry onto the market. In many 
cases this compliance cannot be verified by analysing a sample of the final product 
against a pharmacopoeial monograph. The national authority will need to ensure 
that these instructions have been followed by any means at its disposal, including 
inspection of the manufacturing site or testing of samples beyond specifications. 

Pharmaceutical preparations that are produced on a large scale and will be stored 
before use should undergo testing to show physical and chemical stability during 
storage over the claimed shelf-life. 

Published in accordance with World Health Assembly resoIution WHA3.10, W O  Handbook ofResolu- 
tions and Decisions, Vol. 1, 1973, p. 127. 
The International Pharmacopoeia, 3rd ed. Geneva, World Health Organization. 
Volume 1: General methods ofanalysis, 1979. 
Volume 2: Quality specifications, 1981. 
Volume 3: Quality specifications, 1988. 
WHO Technical Report Series, No. 825, 1992. 
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The requirements of the monographs are not Eramed to detect all possible 
impurities. The present tests are designed to determine impurities on which attention 
should be focused, to fix the limits of those that are tolerable to a certain extent, and 
to indicate methods for ensuring the absence of those that are undesirable. It is 
therefore not to be presumed that animpurity can be tolerated because it has not been 
precluded by the prescribed tests. In some purity tests, limits are indicated addition- 
ally in brackets in percentage terms: such limits are given for information only. 

The degree of protection provided by compendia1 standards will depend not 
only on their technical content but also to a great extent on how they are utilized. 
Pharmacopoeias are general compilations of established specifications for pharma- 
ceutical substances and dosage forms to which all products are required to comply 
throughout their established shelf-life. The specified tolerances and limits allow for 
the inevitable variations that occur during production and packaging, as well as for 
subsequent degradation within normal limits and for any analytical errors. 

When pharmacopoeial standards are used to establish the compliance of prod- 
ucts with regulatory requirements, the following principles should apply: 

The interpretation of a monograph must be in accordance with all general 
requirements and testing methods, texts, or notices pertaining to it as found 
in this edition. 

A product is not of pharmacopoeial quality unless it complies with all the 
requirements stated. 

As stated in the Twenty-sixth report of the WHO Expert Committee on Specifi- 
cations for Pharmaceutical Preparations,' a distinction exists between pharmaco- 
poeial standards and manufacturers7 release specifications. Although release spec- 
ifications must be based on and compatible with pharmacopoeial specifications, 
they may differ in several respects, and it is generally the case that manufacturers7 
specifications for a drug are more exacting than the corresponding pharmacopoeial 
requirements. On occasions, certain analytical procedures can be omitted by the 
manufacturer when testing for compliance with pharmacopoeial standards as long 
as in-process controls and manufacturing process validation studies have already 
provided the necessary assurances. 

The present volume contains quality specifications for finished drug dosage 
forms. These cover general requirements for dosage forms, individual monographs 
for formulated preparations, and, for the first time, monographs for excipients, 
including solvents, acidifying agents, tablet and capsule binders, diluents, suspend- 
ing agents, viscosity-increasing agents, stabilizers, and surfactants, which are collec- 
tively termed "pharmaceutical aids". 

General requirements relating to microbiological purity of non-sterile forms, 
dissolution characteristics for solid oral dosage forms, and freedom from particulate 
matter for parenteral preparations remain subject to consultation and will be in- 
cluded in the next volume. 

WHO Technical Report Series, No. 614, 1977, p. 18. 

X 



The International Chemical Reference Substances referred to in the monographs 
may be obtained from the WHO Collaborating Centre for Chemical Reference 
Substances, Apoteksbolaget AB, Centrallaboratoriet, S-105 14 Stockholm, Sweden. 
Infrared Reference Spectra are available from the same source. 

All comments and suggestions concerning the contents of The International 
Pharmacopoeia will be examined and, should amendments be proposed, they will be 
considered for inclusion in subsequent volumes. 
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General notices 

The present notices, originally appearing in Volumes 1 and 2 of The International Phar- 
macopoeia, third edition, have been brought u p  to date for Volume 4 and supersede those of 
previous volumes. 

Monograph nomenclature 
The main monograph title is given in Latin and English. A singular Latin form of the 
recommended or proposed International Nonproprietary Name (INN) is applied, 
unless otherwise indicated. 

All names of substances, with certain traditional exceptions, are treated as 
second declension neuter substantives (e.g. Ethosuximidum). 

The method of nomenclature adopted for salts is the traditional one of placing 
the name of the acid component in the nominative case (either second declension 
neuter or third declension masculine) and the other component in the genitive case 
(e.g. Codeini phosphas). With compounds that are not derived from true acids, both 
components of the title are placed in the nominative case, treating the main 
component as a neuter substantive and using an adjectival form of the complemen- 
tary component in agreement with this substantive (e.g. Cloxacillinum with 
"natricus" as the adjectival form of Natrium, thus Cloxacillinum natricum). 

Dosage forms are chosen by placing the Latin name of the dosage form in the 
nominative case and the active ingredient in the genitive case, (e.g. Ampicillini 
capsulae, Ephedrini sulfatis injectio). Whenever the dosage form is intended for 
reconstitution, this is indicated by using the word "ad" and the appropriate 
application in the fourth declension (e.g. Ampicillini natrici pulvis ad injectionem). 

Chemical formula and relative molecular mass 
When the chemical composition of a pharmacopoeia1 substance is known or 
generally accepted, the empirical chemical formula and the relative molecular mass 
are given. For organic substances, the graphic formula, when known or generally 
accepted, is also given. These formulae and relative molecular masses are given at 
the beginning of the monographs and are those of the chemically pure substances; 
they are not to be regarded as an indication of the purity of the substance under test. 
Elsewhere, in statements of specifications of purity and strength, and in descrip- 
tions of processes for assay, it is evident from the context that the formulae denote 
the pure chemical substances. 
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Chemical names 
The chemical names are given in accordance with the rules laid down by the 
International Union of Pure and Applied Chemistry (IUPAC). In many cases, when 
equally acceptable alternative names may be construed under these rules, more 
than one systematic name is given. Such alternative names are given especially 
when changes in the interpretation of IUPAC rules occurring in recent years have 
led to substantial modifications of the chemical names used for the substance. The 
recognition of substances is further facilitated by a registry number established by 
the Chemical Abstracts Service of the American Chemical Society (CAS No.). 

Other names 
Commonly used synonyms are given to aid identification of the product in question. 

Definitions 
The definitions in the opening paragraphs of monographs for substances and 
dosage forms are for information only and are not regarded as analytical require- 
ments. 

Solubility 
Unless otherwise indicated, the approximate solubility of a substance is evaluated 
at 20 "C. The expression "part" describes the number of millilitres (ml) of solvent 
represented by the stated number of parts in which 1 gram (g) of solid is soluble. 

Very soluble Less than 1 part 
Freely soluble From 1 to 10 parts 
Soluble From 10 to 30 parts 
Sparingly soluble From 30 to 100 parts 
Slightly soluble From 100 to l000  parts 
Very slightly soluble From 1000 to 10 000 parts 
Practically insoluble More than 10 000 parts 

Category 
The statements given are mainly intended to indicate the principal pharmacological 
action and therapeutic use. It should not be assumed that the substance has no other 
action or use. The statements are in no way intended to be binding. 

Storage 
Substances, dosage Forms, and other materials must be stored under specified 
conditions in order to avoid contamination and deterioration. 

(a) Containers 
The container and its closure must not interact physically or chemically with the 
substance within in any way that would alter its quality. The following terms 
include general requirements for the permeability of containers: 
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Well-closed containers must protect the contents from extraneous matter or from 
loss of the substance under normal conditions of handling, shipment, or storage. 

Tightly closed containers must protect the contents from extraneous matter, from 
loss of the substance, and from efflorescence, deliquescence, or evaporation under 
normal conditions of handling, shipment, or storage. If the container is intended to 
be opened on several occasions, it must be designed to be airtight after reclosure. 

Hermetically closed containers must protect the contents from extraneous matter 
and from loss of the substance, and be impervious to air or any other gas under 
normal conditions of handling, shipment, or storage. 

(b) Protection fvom light 
Substances and dosage forms requiring protection from light should be maintained 
in a light-resistant container that - either by reason of the inherent properties of the 
material of which the container is composed, or because a special coating has been 
applied to the container- shields the contents from the effects of light. Alternatively, 
the container may be placed inside a suitable light-resistant (opaque) covering and/ 
or stored in a dark place. 

(c) Temperature 
Substances and dosage forms that require storage at temperatures other than room 
temperature should be labelled accordingly. 

Stability information 
For substances and dosage forms that deteriorate easily under adverse storage 
conditions (such as occur in tropical climates), a warning should be given indicating 
that degradation is likely to occur in a humid atmosphere and that decomposition is 
faster at elevated temperatures. In such cases this warning is given in the section 
"Additional informationJJ. 

Labelling information 
Official national labelling requirements should be met. 

The label should state whether an antimicrobial preservative has been added, its 
name and concentration, as well as those of other substances such as buffers and 
colouring agents. 

Further indications should be given, such as the special route of administration 
of a dosage form and, whenever relevant, the shelf-life. 

Additional information 
Precautions, special routes of administration, and the usual strengths for dosage 
forms1 are given. 

The use o f  essential drugs. Fifth report of the WHO Expert Committee. Geneva, World Health Organiza- 
tion, 1992 (WHO Techcal  Report Series, No. 825). 
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General requirements 
A substance or a dosage form stated to be of pharmacopoeial quality must comply 
with all the requirements set out in The international pharmacopoeia. 

Limits are evaluated on the basis of normal analytical practice. Variations in 
manufacture and/or compounding, any possible deterioration, and normal analyti- 
cal errors are taken into consideration. However, further tolerances beyond the 
limits stated are not permitted. 

Limits are generally expressed in terms of the equivalent content in per cent (%) 
of the chemical formula for a given substance, as determined in the assay. 

The requirements for biological substances and preparations such as certain 
antibiotics, if determined biologically, are given in International Units (IU) per 
milligram (mg). The material is not of pharmacopoeial quality if the upper fiducial 
limit of error is less than the stated potency, with fiducial limits of error based on a 
probability of 95% (P = 0.95). 

Where specified, the results should be recalculated to the dried or anhydrous 
substance, using the test conditions indicated in the monograph, such as "loss on 
dryingn or 'water". 

Identity tests 
Identity tests are provided to verify the identity of the substance described in the 
monograph, and analysts will need to decide on the extent of testing that they are 
able to carry out based on the instruments available to them. 

It is generally recognized that the infrared spectrum provides the best method of 
identification because of the uniqueness of a well developed fingerprint region of 
the spectrum for a given active ingredient. Wherever possible, infrared spectrum 
characteristics are used as the principal test of identification. Further identification 
tests provided in an individual monograph, considered together, are intended to 
provide verification of identity, should the use of an infrared spectrophotometer be 
precluded. 

It should further be noted that, whenever a melting temperature is provided 
under "Identity tests", only an approximate value is given, since no exact reproduc- 
tion of the quoted temperature is necessary. 

Examination in ultraviolet light 
When examination in ultraviolet light is required, an ultraviolet lamp having a 
maximum output of approximately 254 nrn or 365 nrn is to be used. 

Clarity of solution 
The determination of the clarity of solution is carried out as described in Volume 1, 
p. 50, under "Colour of liquids" using a black background. The source of light must 
be such that opalescence standard TS2 can be readily distinguished from water. A 
solution is considered clear if its opalescence is not more pronounced than that of 
opalescence standard TS2. 
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Colourless solution 
A solution is considered colourless if it is not more intensely coloured than any of 
the standard colour solutions BnO, YwO, GnO, or RdO. The matching is made with 
the solution of most appropriate hue as described in Volume 1, p. 50, under 
"Colour of liquids". 

Loss on drying 
In order to determine the loss on drying, 1.0 g of the substance - unless otherwise 
specified - is dried under the conditions indicated. 

The desiccants mentioned may be replaced by other substances of equivalent 
desiccant capacity. 

The expression "dry to constant mass" means that the drying process should be 
continued until the results of two consecutive weighings do not differ by more than 
0.5 mg, the second weighing being made after an additional hour of d y n g  under 
the prescribed conditions. The expression 'ignite to constant mass" has a similar 
meaning, the second weighing following further ignition. 

Tests and assays 
Alternative methods are given to be used in cases where the required instruments 
are not available. 

Tests and assays are normally carried out at room temperature (between 15 and 
25 "C, or up to 30 "C in some climatic zones), unless otherwise indicated. 

Any glassware used in pharmacopoeia1 tests and assays should be of suitable 
qua1ity.l 

When a water-bath is referred to in the text, boiling water of about 100 "C is to 
be used, unless a specific water temperature is given. 

Unless otherwise specified, all solutions indicated in the tests and assays are 
prepared with distilled or demineralized water of adequate purity. 

Indicators for visual determination of pH values 
Alternative indicators and indicator papers can be used in the tests and assays for 
the determination of the pH value or of its change by visual inspection provided 
that they have the same sensitivity in the chosen pH range. 

The fo l low~n~ requ~rements concermng the of glass were established by the Intemat~onal 
Orga~llzat~on for Standard~zatlon 
- Glass - Hydrolyuc resistance of glass grams at 98 "C -Method of test and class~ficauon, Ref No IS0 

719-1985 (E) 
- Glass -Hydrolytic reslstance of glass grains at 121 "C -Method of test and classification, Ref No IS0 

720-1985 (E) 
- Glass - Hydrolytic reslstance of the Intenor surhces of glass contamers - Methods of test, Ref No IS0 

3 4802-19v (E) 
-. - - 
1 ? 

! I  \ 3 ... W 3  5 
- ,  
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Precision 
(a) Expression of concentration 
The symbol "%" is normally used to express the concentration of solids in liquids, 
the number of grams of solute in 100 ml of product (mass per volume). If indicated, 
the following expressions are used: 

% m/m for the number of grams of solute in 100 g of product 
% V/V for the number of millilitres of solute in 100 m1 of product 
% v/m for the number of millilitres of solute in 100 g of product. 

The concentration expressed as amol/l" refers to the number of moles of the 
stated solute in sufficient water, or other vehicle, to produce 1000 ml. 

(6) Quantities and volumes 
The quantities and volumes of substances, materials, and reagents to be used in the 
procedures of tests and assays must be measured with adequate precision, which is 
indicated in the following way: 

a value of 20.0 is not less than 19.5 and not greater than 20.5, 
2.0 is not less than 1.95 and not greater than 2.05, 
0.20 is not less than 0.195 and not greater than 0.205. 

(C) pH value 
pH values are indicated in a manner similar to that given for quantities and volumes. 

(4 Temperature measurement 
Temperature measurement is indicated in a manner similar to that given for quanti- 
ties and volumes. 

Storage conditions given in general terms refer to the following equivalent 
temperatures: 

in a refrigerator 2 to 8 "C 
cold or cool 8 to 15 "C 
room temperature 15 to 25 "C, or up to 30 OC in some climatic zones. 

Calculation of results 
The results of tests and assays should be calculated to one decimal place more than 
indicated in the requirement and then rounded up or down as follows: 

- if the last figure calculated is 5 to 9, the preceding figure is increased by 1; 
- if the last figure is 4 or less, the preceding figure is left unchanged. 

Other calculations -for example, in the standardization of volumetic solutions - 
are carried out in a similar manner. 

Patents and trademarks 
The inclusion in The International Pharmacopoeia of any product subject to actual or 
potential patent or similar rights, or the inclusion of any name that is a trademark in 
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any part of the world does not and shall not be deemed to imply or convey 
permission, authority, or licence to exercise any right or privilege protected by such 
patent or trademark, including licence to manufacture, without due permission, 
authority, or licence from the person or persons in whom such rights and privileges 
are vested. 

Reference to a particular trade name in the description of certain materials used 
in assays and tests does not imply that other equivalent materials are not also 
suitable. 

Reagents, reference substances, test solutions, and volumetric solutions 
Names of reagents (R and IR), reference substances (RS), test solutions (TS), volumet- 
ric solutions (VS), and culture media (Cm) are described in the list commencing on 
p. 167 of Volume 1, p. 279 of Volume 2, p. 339 of Volume 3, and p. 295 of Volume 4. 

Reagents used in tests and assays are not intended for therapeutic use. 

Reference substances 
(a) Chemical 
International Chemical Reference Substances are established on the advice of the 
WHO Expert Committee on Specifications for Pharmaceutical Preparations. They 
are supplied primarily For use in physical and chemical tests and assays described in 
the specifications for quality control of drugs published in The International Pharma- 
copoeia or proposed in draft monographs. 

Directions for use and the analytical data required for the tests specified in The 
International Pharmacopoeia are given in the certificates enclosed with the substances 
when distributed. More detailed analytical reports on the substances may be 
obtained on request from the WHO Collaborating Centre for Chemical Reference 
Substances at the address given below. 

International Chemical Reference Substances may also be used in tests and 
assays not described in The International Pharmacopoeia. However, responsibility for 
assessing the suitability of the substances then rests with the user or with the 
pharmacopoeia commission or other authority that has prescribed their use. 

It is generally recommended that the substances be stored protected from light 
and preferably at a temperature of about +5 "C. When special storage conditions are 
required, this is stated on the label or in the accompanying leaflet. 

The stability of the International Chemical Reference Substances kept at the 
Collaborating Centre is monitored by regular re-examination, and materials that 
have deteriorated are replaced by new batches when necessary. Lists giving control 
numbers for the current batches are issued in the annual reports from the Centre 
and may be obtained on request. 

Orders for International Chemical Reference Substances should be sent to : 

WHO Collaborating Centre For Chemical Reference Substances, Apoteksbo- 
laget AB, Centrallaboratoriet, S-105 14 Stockholm, Sweden; Telex: 115 53 
APOBOL S; Fax: 46 8 740 60 40 

International Chemical Reference Substances are supplied only in the standard 
packages indicated in the list. 
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(b) Biological 
The primary purpose underlying the establishment of International Biological Stan- 
dards and International Biological Reference Preparations is to provide a means of 

C. ) ensuring uniformity throughout the world in the designation of the $et+ 
activity/or specificity of preparations that are used in the prophylaxis, therapy, or 
diagnosis of human and certain animal diseases, w h c h  cannot be expressed directly 
in terms of chemical and physical quantities. For this purpose, International Units 
have been assigned, wherever necessary, to biological substances. 

Most standards established by the WHO Expert Committee on Biological Stan- 
dardization are defined on the basis of the total contents of the ampoule, rather 
than on the basis of weight. 

International Biological Reference Reagents are established for the purpose of 
providing biological diagnostic reagents of high specificity for the identification of 
microorganisms or their products, as well as other reagents used to calibrate certain 
reference materials used in the assay of a variety of biological substances; interna- 
tional units are not assigned to them.' 

Requests for international biological reference materials should be addressed 
directly to one of the following custodian laboratories, together with a statement of 
intended use: 

Central Laboratory, Netherlands Red Cross Blood Transfusion Service, Ples- 
manlaan 125, Amsterdam, Netherlands; Tel. (20) 512 9222; Telex 13159 
BLOOD NL; Fax (20) 512 3332. 

Central Veterinary Laboratory, New Haw, Weybridge, Surrey KT15 2NBJ 
England; Tel. (9323) 41 11 1; Telex 262318; Fax (9323) 47046. 

National Institute for Biological Standards and Control, South h m m s ,  Pot- 
ters Bar, Herts EN6 3QG, England; Tel. (707) 54753/54763; Telex 21911 
NIBSAC G; Fax (707) 46730. 

Statens Serum Institut, 80 Arnager Boulevard, 2300 Copenhagen S, Den- 
mark; Tel. (45) 31 95 2817; Telex 31316 SERUM DK; Fax (45) 31 95 5822. 

Reference spectra 
International Infrared Reference Spectra are intended to be used to confirm the 
identity of specific substances. These spectra can be obtained from: 

WHO Collaborating Centre for Chemical Reference Substances, Apoteksbo- 
laget AB, Centrallaboratoriet, S-105 14 Stockholm, Sweden; Telex 115 53 
APOBOL S; Fax 46 8 740 60 40. 

More infornation may be Found in: Biological substances: International Standards and Reference Reagents, 
f990. Geneva, World Health Organization, 1991. 
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Abbreviations and symbols 

Angle of rotation in polarized light. 

Specific optical rotation, angle of rotation (a) of a liquid or of a 
substance in solution, measured in degrees (") of rotation at the 
wavelength of the sodium D-line (589.3 nanometres) and at a tempera- 
ture of 20 + 0.5 "C. For liquids it is calculated with reference to a path 
length of 100 millimetres and divided by the relative density at 20 'C; 
for substances in solution it is calculated with reference to a path 
length of 100 millimetres of a solution containing 1 gram of the 
substance per millilitre. 

Absorbance, extent of radiation absorbed by a solution expressed in 
logarithm, decimal, of the reciprocal of the transmittance. 

Specific absorbance, absorbance of a solution containing 1 gram of 
substance in 100 millilitres of solution (1 % solution) and measured at 
a path length of 1 centimetre. 

American Type Culture Collection, 12301 Parklawn Drive, Rockville, 
MD 20852, USA. 

Registration Number established by the Chemical Abstracts Service 
of the American Chemical Society. 

Colour Index Number (British). 

Collection de llInstitut Pasteur, Service de la Collection Nationale de 
Cultures de Microorganisms (CNCM), 25 rue du Docteur Roux, 
F 75015 Paris, France. 

Culture medium ( see "List of reagents, test solutions, and volumet- 
ric solutions"). 

Relative density, dimensionless, ratio of the density (p) of a substance 
to that of a reference substance under specified conditions. 
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n i0 

NCIMB 

NCTC 

NCYC 

Relative density, ratio of the mass of a given volume of the substance 
to that of an equal volume of water, both at 20 'C. 

This symbol has been replaced by 

International Units 

Concentration; amount of substance of solute per 1000 millilitres of 
solution. 

Refractive index for electromagnetic radiation in a given medium; 
dimensionless; ratio of the sine of the angle of incidence of electro- 
magnetic radiation on a medium to the sine of its angle of refraction in 
the medium. 

Refractive index, value measured at the wavelength of the sodium 
D-line (589.3 nanometres) and at a temperature of 20 + 0.5 "C. 

National Collection of Industrial and Marine Bacteria, Torry Research 
Station, PO Box 31,135 Abbey Road, Aberdeen AB9 8DG, Scotland. 

National Collection of Type Cultures, Central Public Health Labora- 
tory, Colindale Avenue, London NW9 5HT, England. 

National Collection of Yeast Cultures, AFRC Food Research Institute, 
Colney Lane, Norwich NR4 7UA, England. 

Probability of an event in statistical estimations. 

Dimensionless, physical quantity expressing the acidity or alkalinity 
of a solution, measured as the negative logarithm of the hydrogen-ion 
concentration or hydrogen-ion activity expressed in moles per litre. 
The scale, 0-14, represents the acidity and alkalinity, 7 indicating the 
neutral state, numbers below 7 an increasing acidity, and numbers 
above 7 an increasing alkalinity. 

Mass density, mass divided by volume 

Mass density, the mass of one unit volume of the substance, ex- 
pressed in kilograms per cubic metre (in The International Pharmaco- 
poeia as grams per millilitre) measured at a temperature of 20 "C. 

Reagent (see "List of reagents, test solutions, and volumetric solu- 
tions"). 

Ratio of fronts, related to fronts. In paper or thin-layer chromatogra- 
phy, ratio of the distance travelled by the substance to that travelled 
by the mobile phase. 
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In chromatography, ratio of the distances travelled by the substance 
to that of the reference substance. 

Reference substance (see "List of reagents, test solutions, and volu- 
metric solutions"). 

International System of Units (Systime international d'unitis). 

Test solution (see "List of reagents, test solutions, and volumetric 
solutionsJ7). 

Volumetric solution (see "List of reagents, test solutions, and volu- 
metric solutions"). 





Tests, methods, and 
general requirements 





Tests, methods, and general requirements 

Test for sterility 

This test for sterility is applicable only to parenteral preparations. For ophthalmic 
and other non-injectable preparations, surgical dressings, catgut and other surgical 
sutures, appropriate alternative test conditions must be chosen. 

Sterility testing should be carried out under strict conditions specifically de- 
signed to avoid microbial contamination of the material being tested, for example 
by using a laminar flow technique. Precautions should also be taken to ensure that 
any microorganisms expected to be revealed by the test remain unmodified. Ade- 
quate performance of the testing t e c h q u e  should be ensured periodically. 

A batch (i.e. one sterilized load, or a quantity of containers filled under aseptic 
conditions in one working session at one work station) is defined as a collection of 
sealed containers whose contents and physical aspect are homogeneous in every 
respect. The risk of microbial contamination is thus assumed to be equal for each 
container in the batch. 

Therefore, once a sample has been tested and is found to be free of contamina- 
tion, the same degree of purity should apply to the whole batch. Assurance that this 
is the case depends strongly on compliance with Good Manufacturing Practices 
(GMP)l throughout the entire manufacturing process. 

Sampling 

Number of containers Minimum number of samples 
in the batch to be tested 

not more than 100 10% or 4 containers (whichever is greater) 
between 100 and 500 10 containers 
more than 500 2% or 20 containers (whichever is less) 

Culture media (see Volume 1, p. 175 - 177) 
Culture media that have proven to be the most suitable for use in sterility tests are: 
fluid sodium mercaptoacetate and soya-bean casein digest media. Fluid sodium mercapto- 
acetate (sodium thioglycolate) medium (culture medium Cm4) is primarily intended 
for the culture of anaerobic bacteria but will also detect aerobic bacteria. Soya-bean 
casein digest medium (culture medium Cm5) is primarily intended for the culture of 
aerobic bacteria but is also suitable for Fungi. Other media may be used provided 
that they have been shown to sustain the growth of a wide range of microorgan- 
isms and that they comply with the test for "effectiveness of the medium" in the 
presence of the preparation to be tested. 

The growth-promoting quality of each new batch of media should be tested as 
follows: take separate representative samples of the medium and add inocula of 

authonties have incorporated good manufacturing practices of their own into their legislation, and these 
should be followed when available. 
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reference strains of appropriate microorganisms (e.g. Staphylococcus aureus ATCC 
6538 P (NCIMB 8625, CIF 53.156), Bacillus subtilis ATCC 6633, Clostridium sporogenes 
ATCC 19404, Candida albicans ATCC 2091), each containing approximately 
100 viable microorganisms. The media thus inoculated with the reference strains 
should then be incubated according to the conditions specified in the recommended 
procedure. The test media are satisfactory if clear evidence of growth appears in all 
inoculated media within 7 days. 

Antibacterial effects of the sample 
Before testing, possible antibacterial action of the substance or material under 
examination should be determined and the growth-promoting properties of the 
media in the presence and in the absence of the test sample should be compared. 
This comparison should be carried out under test conditions using reference strains, 
as described above in the section "Culture media". If the growth of the reference 
strains is delayed or weakened in the presence of the product, the antibacterial 
action of the product should be suppressed by means of filtration, dilution, or 
neutralization. The effectiveness of this process should be confirmed by repeating 
the test. 

Recommended procedures 
The test for sterility may be carried out by membrane filtration or by direct 
inoculation. The technique of membrane filtration is to be preferred whenever the 
nature of the product permits, i.e. for aqueous preparations able to be filtered, 
especially in large volumes, for alcoholic or oily preparations, and for preparations 
miscible with or soluble in aqueous or oily solvents that have not shown any 
antimicrobial effect when tested. Whichever test is used, the media should be 
observed at regular intervals throughout the specified incubation period. 

Membrane filtration 
Use membrane filters of assured quality, preferably certified by the manufacturer, 
with a nominal pore size not greater than 0.45 pm. For example, use cellulose 
nitrate filters for aqueous, oily, and weakly alcoholic liquids and acetate filters for 
strongly alcoholic liquids. Use filter discs with a diameter of about 50 mm in a 
previously sterilized filter assembly. If filters of a different diameter are used, adjust 
the volumes of the dilutions and the washings accordingly. 

Before the test, filter a small quantity of a suitable sterile diluent, such as a 
1 gmitre neutral solution of meat or casein peptone (culture media Cm1 or Cm5), 
through the prepared filtration apparatus. Transfer the contents of the container(s) 
to be examined to the apparatus. If possible, transfer the entire contents of the 
containers or the minimum quantity laid down for the test by direct inoculation. If 
necessary, dilute the product to be tested with the chosen sterile diluent. Carry out 
the filtration without delay. 

If the product to be tested has known antimicrobial properties, wash the 
membrane by filtering through it not less than three successive quantities of the 
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chosen sterile diluent, each of approximately 100 ml, with the addition of a suitable 
neutralizing substance. Oily liquids may be diluted before filtration with a suitable 
sterile solvent, such as isopropyl myristate, shown to have minimal antimicrobial 
effects. 

Preferably, transfer one membrane to each of the media used or, where this is 
not possible, transfer the one membrane cut aseptically into two equal parts to the 
different media. Incubate the culture media with the membranes for not less than 
7 days at 30-35 "C if it is intended mainly to detect bacteria and at 20-25 "C if it is 
specifically intended to detect fungi. If the product or the treatment to which it has 
been subjected is suspect, a longer incubation time than 7 days may be necessary. 

Direct inoculation 
Transfer directly a suitable quantity (see the following tables) of the product under 
examination, taken from a sealed container, to culture media intended for the 
detection of aerobic and anaerobic bacteria as well as media for the detection of 
fungi. 

Liquids 

Quantity in the container Quantity of sample needed 

less than 1 ml entire contents of container 
between 1 ml and 4 m1 half contents of container 
between 4 m1 and 20 ml 2 m l  
20 m1 or more (including large- 
volume parenterals) 10% of contents 

Solids 

Quantity in the container Quantity of sample needed 

less than 50 mg entire contents of container 
between 50 mg and 200 mg 50% of contents of container 
200 mg or more 100 mg 

There should be a sufficient quantity of culture medium to ensure that its 
nutritive properties are unaffected by the addition of the product under examina- 
tion. In order to ensure homogeneous distribution and to eliminate antibacterial 
activity, unless otherwise indicated in the monograph, transfer the product under 
examination in such a way that liquids are diluted approximately 10-fold and solids 
approximately 100-fold. 

In the case of an oily liquid, an emulsifying agent may be added to the culture 
medium, such as 0.5-1% m/v of polysorbate 80 or 0.1% m/v of (p-tea- 
octylphenoxy)polyoxyethanol. Other emulsifying agents shown not to have any 
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antimicrobial action under test conditions may also be used in appropriate concen- 
trations. 

Incubate the inoculated media for not less than 14 days. Maintain the tempera- 
ture at 30-35 "C for media mainly intended to detect bacteria and at 20-25 "C for 
media specifically intended to detect fungi. Gently shake at regular intervals if the 
medium contains an oily liquid. If one medium is used to detect both aerobic and 
anaerobic bacteria, keep the shaking to a minimum in order to maintain anaerobic 
conditions. 

Interpretation of results 
If no microbial growth appears in any of the culture media by the end of the 
incubation period, the product complies with the test for sterility. 

If microbial growth appears in the initial test cultures and/or in subcultures, the 
organisms should be isolated and identified. A second test should then be made to 
verify the results. 

If there is evidence -from the material used, the kind of organisms detected, 
the monitoring or the control tests - that the test was carried out under 
inadequately aseptic conditions, the test is invalid and should be repeated 
with the same corresponding number of items and quantities. 

If the microbial growth is not due to lack of aseptic conditions, the test 
should be repeated on twice the number of containers used for the original 
test. If no microbial growth is detected, the product examined complies with 
the test for sterility. If microbial growth is detected in the second test, the 
product examined does not comply with the test for sterility. 

Methods of sterilization 

Sterilization is necessary for the complete destruction or removal of all microorgan- 
isms (including spore-forming and non-spore-forming bacteria, viruses, fungi, and 
protozoa) that could contaminate pharmaceuticals or other materials and thereby 
constitute a health hazard. Since the achievement of the absolute state of sterility 
cannot be demonstrated, the sterility of a pharmaceutical preparation can be de- 
Eined only in terms of probability. The efficacy of any sterilization process will 
depend on the nature of the product, the extent and type of any contamination, and 
the conditions under which the final product has been prepared. The requirements 
for Good Manufacturing Practice should be observed throughout all stages of 
manufacture and sterilization. 

Classical sterilization techniques using saturated steam under pressure or hot air 
are the most reliable and should be used whenever possible. Other sterilization 
methods include filtration, ionizing radiation (gamma and electron-beam radiation), 
and gas (ethylene oxide, formaldehyde). 

For products that cannot be sterilized in the final containers, aseptic processing 
is necessary. Materials and products that have been sterilized by one of the above 
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processes are transferred to pre-sterilized containers and sealed, both operations 
being carried out under controlled aseptic conditions. 

Whatever method of sterilization is chosen, the procedure must be validated for 
each type of product or material, both with respect to the assurance of sterility and 
to ensure that no adverse change has taken place within the product. Failure to 
follow precisely a defined, validated process could result in a non-sterile or deterio- 
rated product. A typical validation programme for steam or dry-heat sterilization 
requires the correlation of temperature measurements, made with sensory devices 
to demonstrate heat penetration and heat distribution, with the destruction of 
biological indicators, i.e. preparations of specific microorganisms known to have 
high resistance to the particular sterilization process. Biological indicators are also 
used to validate other sterilization methods (see specific methods), and sometimes 
for routine control of individual cycles. Periodic revalidation is recommended. 

Heating in an autoclave (steam sterilization) 
Exposure of microorganisms to saturated steam under pressure in an autoclave 
achieves their destruction by the irreversible denaturation of enzymes and structur- 
al proteins. The temperature at which denaturation occurs varies inversely with the 
amount of water present. Sterilization in saturated steam thus requires precise 
control of time, temperature, and pressure. As displacement of the air by steam is 
unlikely to be readily achieved, the air should be evacuated from the autoclave 
before admission of steam. This method should be used whenever possible for 
aqueous preparations and for surgical dressings and medical devices. 

The recommendations for sterilization in an autoclave are 15 minutes at 121- 
124 "C (200 kPa).l The temperature should be used to control and monitor the 
process; the pressure is mainly used to obtain the required steam temperature. 
Alternative conditions, with different combinations of time and temperature, are 
given below. 

Temperature Approximate Minimum sterilization time 
CC> corresponding pressure 

&Pal 

126129 250 (-2.5 atm) 
134138 300 (-3.0 atrn) 

Minimum sterilization time should be measured from the moment when all the 
materials to be sterilized have reached the required temperature throughout. Moni- 
toring the physical conditions within the autoclave during sterilization is essential. 
To provide the required information, temperature-monitoring probes should be 
inserted into representative containers, with additional probes placed in the load at 
the potentially coolest parts of the loaded chamber (as established in the course of 

l 1 atrn = 101 325 Pa 
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the validation programme). The conditions should be within +2 "C and +l0 kPa 
(*O.l atm) of the required values. Each cycle should be recorded on a time- 
temperature chart or by other suitable means. 

Aqueous solutions in glass containers usually reach thermal equilibrium with- 
in 10 minutes for volumes up to 100 m1 and 20 minutes for volumes up to 1000 ml. 

Porous loads, such as surgical dressings and related products, should be pro- 
cessed in an apparatus that ensures steam penetration. Most dressings are ad- 
equately sterilized by maintaining them at a temperature of 134-138 "C for 5 min- 
utes. 

In certain cases, glass, porcelain, or metal articles are sterilized at 121-124 "C for 
20 minutes. 

Fats and  oils may be sterilized at 121 "C for 2 hours but, whenever possible, 
should be sterilized by dry heat. 

In certain cases (e.g. thermolabile substances), sterilization may be carried out at 
temperatures below 121 "C, provided that the chosen combination of time and 
temperature has been validated. Lower temperatures offer a different level of 
sterilization; if this is evaluated in combination with the known microbial burden of 
the material before sterilization, the lower temperatures may be satisfactory. Spe- 
cific conditions of temperature and time for certain preparations are stated in 
individual monographs. 

The bioindicator strain proposed for validation of this sterilization process is: 
spores of Bacillus stearothermophilus (e.g. ATCC 7953 or CIP 52.81) for which the 
D-value (i.e. 90% reduction of the microbial population) is 1.5-2 minutes at 121 'C, 
using about 106 spores per indicator. 

Dry-heat sterilization 
In dry-heat processes, the primary lethal process is considered to be oxidation of cell 
constituents. Dry-heat sterilization requires a higher temperature than moist heat 
and a longer exposure time. The method is therefore more convenient for heat- 
stable, non-aqueous materials that cannot be sterilized by steam because of its 
deleterious effects or failure to penetrate. Such materials include glassware, pow- 
ders, oils, and some oil-based injectables. 

Preparations to be sterilized by dry heat are filled in units that are either sealed 
or temporarily closed for sterilization. The entire content of each container is 
maintained in the oven for the time and at the temperature given in the table below. 
Other conditions may be necessary for different preparations to ensure the effective 
elimination of all undesirable microorganisms. 

Temperature Minimum sterilization time 
cc) bin) 
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Specific conditions of temperature and time for certain preparations are stated in 
individual monographs. 

The oven should normally be equipped with a forced air system to ensure even 
distribution of heat throughout all the materials processed. This should be con- 
trolled by monitoring the temperature. Containers that have been temporarily 
closed during the sterilization procedure are sealed after sterilization using aseptic 
techniques to prevent microbial recontamination. 

The bioindicator strain proposed for validation of the sterilization process is: 
spores of Bacillus subtilis (e.g. var. niger ATCC 9372 or CIP 77.18) for which the 
D-value is 5-10 minutes at 160 "C using about 106 spores per indicator. 

Filtration 
Sterilization by filtration is employed mainly for thermolabile solutions. These 
may be sterilized by passage through sterile bacteria-retaining filters, e.g. mem- 
brane filters (cellulose derivatives, etc.), plastic, porous ceramic, or suitable sintered 
glass filters, or combinations of these. Asbestos-containing filters should not be 
used. 

Appropriate measures should be taken to avoid loss of solute by adsorption onto 
the filter and to prevent the release of contaminants from the filter. Suitable filters 
will prevent the passage of microorganisms, but the filtration must be followed by 
an aseptic transfer of the sterilized solution to the final containers which are then 
immediately sealed with great care to exclude any recontamination. 

Usually, membranes of not greater than 0.22 )%r( nominal pore size should be p m /  
used. The effectiveness of the filtration method must be validated if larger pore r 
sizes are employed. 

To confirm the integrity of filters, both before and after filtration, a bubble point 
or similar test should be used, in accordance with the filter manufacturer's 
instructions. This test employs a prescribed pressure to force air bubbles through 
the intact membrane previously wetted with the product, with water, or with a 
hydrocarbon liquid. 

All filters, tubes, and equipment used "downstream" must be sterile. Filters 
capable of withstanding heat may be sterilized in the assembly before use by 
autoclaving at 121 "C for 15-45 minutes depending on the size of the filter assembly. 
The effectiveness of this sterilization should be validated. For filtration of a liquid in 
which microbial growth is possible, the same filter should not be used for pro- 
cedures lasting longer than one worlung day. 

Exposure to ionizing radiation 
Sterilization of certain active ingredients, drug products, and medical devices in 
their final container or package may be achieved by exposure to ionizing radiation 
in the form of gamma radiation from a suitable radioisotopic source such as 60Co 
(cobalt 60) or of electrons energized by a suitable electron accelerator. Laws and 
regulations for protection against radiation must be respected. 

Gamma radiation and electron beams are used to effect ionization of the 
molecules in organisms. Mutations are thus formed in the DNA and these reactions 
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alter replication. These processes are very dangerous and only well-trained and 
experienced staff should decide upon the desirability of their use and should ensure 
monitoring of the processes. Specially designed and purpose-built installations and 
equipment must be used. 

It is usual to select an absorbed radiation level of 25 kGyl (2.5 Mrad)2, although 
other levels may be employed provided that they have been validated. 

Radiation doses should be monitored with specific dosimeters during the entire 
process. Dosimeters should be calibrated against a standard source on receipt from 
the supplier and at appropriate intervals thereafter. The radiation system should be 
reviewed and validated whenever the source material is changed and, in any case, at 
least once a year. 

The bioindicator strains proposed for validation of this sterilization process are: 
spores of Bacillus pumilus (e.g. ATCC 27142 or CIP 77.25) with 25 kGy (2.5 Mrad) for 
which the D-value is about 3 kGy (0.3 Mrad) using 107 -108 spores per indicator; for 
higher doses, spores of Bacillus cereus (e.g. SS1 C 1/1) or Bacillus sphaericus (e.g. SS1 
CIA) are used. 

Gas sterilization 
The active agent of the gas sterilization process can be ethylene oxide or another 
highly volatile substance. The highly flammable and potentially explosive nature of 
such agents is a disadvantage unless they are mixed with suitable inert gases to 
reduce their highly toxic properties and the possibility of toxic residues remaining 
in treated materials. The whole process is difficult to control and should only be 
considered if no other sterilization procedure can be used. It must only be carried 
out under the supervision of highly slulled staff. 

The sterilizing efficiency of ethylene oxide depends on the concentration of the 
gas, the humidity, the time of exposure, the temperature, and the nature of the load. 
In particular, it is necessary to ensure that the nature of the packaging is such that 
the gas exchange can take place. It is also important to maintain sufficient humidity 
during sterilization. Records of gas concentration and of temperature and humidity 
should be made for each cycle. Appropriate sterilization conditions must be deter- 
mined experimentally for each type of load. 

After sterilization, time should be allowed for the elimination of residual steri- 
lizing agents and other volatile residues, which should be confirmed by specific 
tests. 

Because of the difficulty of controlling the process, efficiency must be moni- 
tored each time using the proposed bioindicator strains: spores of Bacillus subtilis 
(e.g. var. niger ATCC 9372 or CIP 77.18) or of Bacillus stearothermophilus, (e.g. ATCC 
7953 or CIP 52.81). The same quantity of spores should be used as for "Heating in 
an autoclave" and "Dry-heat sterilization". 

l kilogray 
megarad 
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Atomic emission and absorption spectrometry 

Atomic emission spectrometry, flame photometry, and atomic absorption spec- 
trometry are analytical techniques that measure the concentration of chemical 
elements in a sample. When elements are transformed into atomic vapour at high 
temperatures, emission or absorption of light may occur and this can be accurately 
measured at a unique resonant wavelength, which is characteristic of the emission/ 
absorption lines of the elements concerned. 

Using this basic process, the concentrations of most elements may be estimated 
by measuring the amount of radiation either emitted by the sample (emission 
spectrometry) or absorbed by the sample following production by a primary radia- 
tion source (absorption spectrometry). 

In emission spectrometry/flame photometry, a small proportion of the atoms 
undergo excitation with a subsequent and characteristic emission of radiation, at 
wavelengths in the ultraviolet or visible regions, which is proportional to the 
number of excited atoms. 

Thus under controlled conditions, it is possible with either technique to relate 
the measured light intensity (emission or absorption) to the concentration of indi- 
vidual elements in the sample. 

The major advantage of emission spectrometry is the relatively low cost and 
simplicity of instrumentation, since it requires no additional source of primary 
radiation. The Eraction of excited atoms produced by most elements at normal 
flame temperatures is small and hence, in practice, emission spectrometry is limited 
to a few elements such as sodium, potassium, lithium, and calcium. Sensitivity may 
be increased, however, by using higher flame temperatures or other more effective 
means of excitation. 

In comparison, absorption spectrometry offers greater sensitivity, since absorp- 
tion is proportional to the concentration of ground state atoms, which are produced 
in sufficient numbers by most elements at normal operating flame temperatures. 
The disadvantage of this technique is the high initial cost of instrumentation, 
because of the requirement for a primary source of radiation (an individual hollow 
cathode lamp, one for each element to be determined). 

Both techniques are comparative in nature and require the concomitant prepara- 
tion and use of standard reference solutions of all elements to be determined. 

Apparatus 
The emission spectrometer consists essentially of a burner - an atomic generator of 
the element to be determined (flame, Eurnace, plasma, arc, etc.), a suitable filter or 
monochromator, and a detector. The absorption spectrometer also includes a 
source of radiation (a hollow cathode tube) where the cathode consists of the same 
element as that to be determined. 

Use of solvents 
For flame spectrometry, the ideal solvent is one that produces neutral atoms and 
interferes the least with the emission or absorption processes. Differences in surface 
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tension or viscosity between the test and reference solutions may cause difficulties 
in the aspiration or atomization rates and significant changes in the signals generat- 
ed. The solvent of choice for the preparation of test and reference solutions should 
therefore be water, although organic solvents, such as flammable solvents, either 
alone or mixed with water, may also be used if precautions are taken to ensure that 
they do not interfere with the stability of the flame. When mineral acids are 
necessary for the dissolution of the element, care should be taken to avoid interfer- 
ence from the acidic anion. A dilute solution of hydrochloric acid is the preferred 
solvent for this purpose. 

Calibration 
To calibrate the instrument, introduce water or the blank solution into the atomic 
vapour generator (flame) and adjust the reading of the instrument, either to zero for 
emission spectrometers or to indicate maximum transmission for absorption spectrom- 
eters. For emission measurements, introduce the most concentrated standard sol- 
ution into the flame and adjust the sensitivity to full-scale deflection. Refer to the 
manufacturer's instructions for instruments with an absorbance scale. 

Recommended procedure 
Follow the manufacturer's instructions for the operation of the spectrometer, and 
use the wavelength indicated in the individual monograph. Use Method 1, unless 
otherwise specified in the monograph. 

Method 1: External standard method 
Prepare the solution of the substance to be tested as specified in the monograph. 
Prepare concurrently, adding any reagents in the same concentration as for the 
solution above, not fewer than three reference solutions of the element to be 
determined that cover the expected concentration range of the solution under test. 
Similarly, prepare a blank solution. 

After calibration, introduce each reference solution into the instrument three 
times, recording the steady reading obtained. If the generator is a flame, wash the 
apparatus after each introduction with water or the blank solution to check that the 
reading returns to its initial setting. If the generator is a furnace, fire it after each 
introduction. Prepare a curve by plotting the mean of each group of three readings 
against the concentration. 

Introduce the solution to be tested into the instrument three times, and record 
the readings. Determine the concentration of the element using the mean of the 
readings and interpolating from the curve. 

Method 2: Standard addition method 
Prepare in at least three similar volumetric flasks a series of solutions containing 
equal quantities of the substance to be tested as specified in the monograph and 
increasing volumes of the reference solution containing known concentrations of 
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the element to be determined. The concentrations chosen should be expected to 
give responses in the linear part of the curve. One of the solutions of the substance 
to be tested should contain no added reference solution. 

After calibration, introduce each solution into the instrument three times, re- 
cording the steady reading obtained. If the generator is a flame, wash the apparatus 
after each introduction with water or the blank solution to check that the reading 
returns to its initial setting. If the generator is a furnace, fire it after each introduc- 
tion. 

By using a least-squares fit, calculate the linear equation of the graph and derive 
from it the concentration of the element determined in the test solution. Alterna- 
tively, plot the mean of the readings on a graph against the added quantity of the 
element and determine the concentration of the element in the test solution by 
extrapolating the straight line joining the points on the graph to an extended 
concentration axis. 

General requirements for substances 

Hydroxyl value 

The hydroxyl value of a substance is the amount, in milligrams, of potassium 
hydroxide required to neutralize any acid when combined by acylation in 1 g of the 
substance under examination. 

Recommended procedures 
Method A 
To the quantity of the substance being examined (as specified in the individual 
monograph) add 12 g of stearic anhydride R and 10 ml of xylene R and heat gently 
under a reflux condenser for 30 minutes. Allow to cool, add a mixture of 40 ml of 
pyridine R and 4 m1 of water, and heat again under a reflux condenser for 30 min- 
utes. Titrate the hot solution with carbonate-free sodium hydroxide (1 moY1) VS, 
using phenolphthalein/ethanol TS as indicator. Repeat the procedure, omitting the 
substance under examination. 

The hydroxyl value is calculated from the expression 56.10 v/m, where v is the 
difference, in rnl, between the two titrations and m is the quantity, in g, of the 
substance taken. 

Method B 
Unless otherwise indicated in the individual monograph, weigh accurately the 
quantity of the substance to be examined shown in the table on page 26, place it in 
a 150-ml acetylation flask fitted with an air condenser and add the corresponding 
volume of pyridine/acetic anhydride TS. 
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Presumed hydroxyl value Quantity of substance Volume of 
(g) pyridine/acetic 

anhydride TS 

10-100 2.0 5.0 
100-150 1.5 5.0 
150-200 1 .O 5.0 
200-250 0.75 5.0 
250-300 0.60 or 1.20 5.0 or 10.0 
300350 1.0 10.0 
350-700 0.75 15.0 
700-950 0.5 15.0 

Heat the flask for 1 hour in a water-bath, maintaining the level of the water 
2-3 cm above the level of the liquid in the flask. Remove the flask and condenser, 
allow to cool, and add 5 m1 of water through the top of the condenser. If a 
cloudiness appears, add sufficient pyridine R to produce a clear liquid, noting the 
volume added. Shake the flask, place it in a water-bath for 10 minutes, remove, and 
allow to cool. knse  the condenser and the walls of the flask with 5 m1 of neutralized 
ethanol TS. Titrate with potassium hydroxide/ethanol (0.5 mol/l) VS, using 0.2 m1 
of phenolphthalein/ethanol TS as indicator. Repeat the procedure, omitting the 
substance under examination. 

Calculate the hydroxyl value from the expression (a + 28.05)v/m7 where v is the 
difference, in rnl, between the two titrations, a is the acid value determined for the 
substance, and m is the quantity, in g, of the substance taken. 

General requirements for dosage forms 

Tablets 

Tablets are solid dosage forms containing one or more active ingredients. They 
are obtained by single or multiple compression (in certain cases they are mould- 
ed) and may be uncoated or coated. They are usually intended for oral adminis- 
tration, but preparations for alternative applications, such as implants, solution- 
tablets for injections, irrigations, or for external use, vaginal tablets, etc., are also 
available in this presentation. These preparations may require a special formula- 
tion, method of manufacture, or form of presentation, appropriate to their par- 
ticular use. For this reason they may not comply with certain sections of this 
monograph. 

The different categories of tablet that exist include soluble tablets, effervescent 
tablets, tablets for use in the mouth, and modified-release tablets. Unless other- 
wise specified in the individual monograph, tablets are normally circular in shape, 
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and their surfaces are flat or convex. Tablets may have lines or break-marks, 
symbols, or other marlungs. They should be sufficiently hard to withstand hand- 
ling, including packaging, storage, and transportation, without crumbling or break- 
ing. 

Tablets may contain excipients such as diluents, binders, disintegrating agents, 
glidants, lubricants, substances capable of modifying the behaviour of the dosage 
forms and the active ingredient(s) in the gastrointestinal tract, colouring matter, and 
flavouring substances. When such excipients are used, it is necessary to ensure that 
they do not adversely affect the stability, dissolution rate, bioavailability, safety, or 
efficacy of the active ingredient(s); there must be no incompatibility between any of 
the components of the dosage form. 

Manufacture 
The manufacturing processes should meet the requirements of Good Manufactur- 
ing Practice, especially with regard to cross-contamination. The following informa- 
tion is intended to provide very broad guidelines concerning the main steps to be 
followed during production, indicating those that are the most important. 

The particle size of the active ingredient(s) is of primary significance in deter- 
mining the rate and extent of dissolution, the bioavailability, and the uniformity of 
a drug product, especially for substances of low solubility in aqueous media. In 
order to obtain a suitable formulation, it is usually necessary to mix the active 
ingredient(s) with a number of excipients. It is essential that such mixing is carried 
out in a manner that ensures homogeneity. Sometimes, the physical characteristics 
of the mixture allow it to be directly compressed, but it is usually necessary to 
granulate before compression, either by wet granulation or precompression (slug- 
gin&. 

The granulate and powders normally need to be mixed with lubricants and/or 
disintegrating agents. The use of excessive amounts of lubricants should be avoided 
since these will deleteriously affect the tablets. The final tablet mixture is volumet- 
rically fed into the die cavity to ensure that the tablets are of a uniform mass when 
compressed. The tablets may be coated, either in coating pans or by an air- 
suspension technique. A hydrophobic subcoat applied to the core of sugar-coated 
tablets may reduce dissolution. 

Throughout manufacturing, certain procedures should be validated and moni- 
tored by carrying out appropriate in-process controls. These should be designed 
to guarantee the effectiveness of each stage of production. In-process controls 
during tablet production should include the particle size of the active 
ingredient(s), the homogeneity and moisture content of the mixture and/or granu- 
late, the size of granules, the flow of the final mixture, and the dimensions 
(thickness, diameter), uniformity of mass, hardness and/or crushing force, friabil- 
ity, disintegration, or dissolution rate (e.g. for modified-release tablets) of the 
finished dosage form. Attention should be paid to the uniformity of mass of 
tablet cores before coating. 

Packaging must be adequate to protect the tablets from light, moisture, and 
damage during packaging and transportation. 
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General requirements 

Visual inspection 
Unpack and inspect at least 20 tablets. They should be undamaged, smooth, and 
usually of uniform colour. 

Evidence of physical instability is demonstrated by: 

- presence of excessive powder andlor pieces of tablets at the bottom of the 
container (from abraded, crushed, or broken tablets); 

- cracks or capping, chlpping in the tablet surfaces or coating, swelling, 
mottling, discoloration, fusion between tablets; 

- the appearance of crystals on the container walls or on the tablets. 

Labelling 
Every pharmaceutical preparation must comply with the labelling requirements 
established under Good Manufacturing Practice. 

The label on the immediate container should include: 

(1) the name of the pharmaceutical product; 
(2) the name(s) of the active ingredient(s); International Nonproprietary Names 

(INN) should be used wherever possible; 
(3) the amount of the active ingredient(s) in each tablet and the number of 

tablets in the container; 
(4) the batch (lot) number assigned by the manufacturer; 
(5) the expiry date and, when required, the date of manufacture; 
(6) any special storage conditions or handling precautions that may be necessary; 
(7) directions for use, warnings, and precautions that may be necessary; and 
(8) the name and address of the manufacturer or the person responsible for 

placing the product on the market. 

Storage 
Tablets should be kept in well-closed containers and protected from light, moisture, 
crushing, and mechanical shock. Any special storage conditions should be stated on 
the label. Tablets should be able to withstand handling, including packaging and 
transportation, without losing their integrity. Moisture-sensitive forms, such as 
effervescent tablets, should be stored in tightly closed containers or moisture-proof 
packs and may require the use of separate packages containing water-adsorbent 
agents, such as silica gel. 

Additional special packaging, storage, and transportation recommendations are 
specified in the individual monograph. 

Uniformity of mass 
Tablets should comply with the test for "Uniformity of mass for single-dose 
preparations" (see page 47), unless otherwise specified below or in the individual 
monograph. 
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Uniformity of content 
A requirement for the "Uniformity of content for single-dose preparations" (see 
page 46) is specified in certain individual monographs for sugar-coated or enteric- 
coated tablets, where the test for "Uniformity of mass for single-dose prepara- 
tions" does not apply. In addition, a requirement is specified in certain individual 
monographs where the active ingredient is 5% or less of the total formulation. In 
such cases the test for "Uniformity of mass for single-dose preparations" is not 
required. 

Dissolution test 
Where a requirement for the "Dissolution test" (see Preface, page X) is specified in 
the individual monograph, the "Disintegration test for tablets and capsules" is not 
required. 

Requirements for specific types of tablets 

Uncoated tablets 
The majority of uncoated tablets are made in such a way that the release of 
active ingredients is unmodified. A broken section, when examined under a 
lens, shows either a relatively uniform texture (single-layer tablets) or a stratified 
texture (multi-layer tablets), but no signs of coating. 

Disintegration test 
Uncoated tablets, except effervescent tablets, tablets for use in the mouth, and 
chewable tablets, comply with the "Disintegration test for tablets and capsules" 
(see page 40). Operate the apparatus for 15 minutes, unless otherwise specified 
in the individual monograph, and examine the state of the tablets. 

Soluble tablets (tablets for solutions) 
Soluble tablets are uncoated tablets that dissolve in water to give a clear solu- 
tion. 

Disintegration test 
Follow the "Disintegration test for tablets and capsules" (see page 40). Use 
water at room temperature, and operate the apparatus for 5 minutes, unless 
otherwise specified in the individual monograph. 

Effervescent tablets 
Effervescent tablets are uncoated tablets generally containing acid substances 
and carbonates or hydrogen carbonates that react rapidly in the presence of 
water to release carbon dioxide. They are intended to be dissolved or dispersed 
in water before administration. 
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Labelling 
The label should state: 'Not to be swallowed directly". 

Disintegration test 
Follow the "Disintegration test for tablets and capsules" (see page 40). Place one 
tablet in a 250-ml beaker containing 200 ml of water at room temperature. 
Numerous bubbles of gas are evolved. When the evolution of gas around the 
tablet or its fragments ceases, the tablet should have disintegrated, being either 
dissolved or dispersed in the water so that no agglomerates remain. Repeat the 
operation on five additional tablets. The tablets comply with the test if each of 
the six tablets used in the test disintegrates within 5 minutes, unless otherwise 
specified in the individual monograph. 

Tablets for use in the mouth (sublingual, buccal) and chewable tablets 
Tablets for use in the mouth and chewable tablets are usually uncoated. They 
are formulated to effect a slow release and local action of the active ingredient(s) 
(for example, compressed lozenges) or the release and absorption of the active 
ingredient(s) under the tongue (sublingual tablets) or in other parts of the mouth 
(buccal) for systemic action. 

Coated tablets 
Coated tablets are tablets covered with one or more layers of mixtures of 
substances such as natural or synthetic resins, polymers, gums, fillers, sugars, 
plasticizers, polyols, waxes, colouring matters, flavouring substances, and some- 
times also active ingredients. A broken section, when examined under a lens, 
shows a core which is surrounded by a continuous layer of a different texture. 

The tablets may be coated for a variety of reasons such as protection of the 
active ingredients from air, moisture, or light, masking of unpleasant tastes and 
odours, or improvement of appearance. The substance used for coating is 
usually applied as a solution or suspension. 

Three main categories of coated tablet may be distinguished: sugar-coated, 
film-coated, and certain modified-release tablets. 

Sugar-coated tablets 

Uniformity of mass 
The test for the "Uniformity of mass for single-dose preparations" (see 
page 47), does not apply to sugar-coated tablets (see in-process controls under 
"Manufacture", page 27). 

Disintegration test 
Follow the "Disintegration test for tablets and capsules" (see page 40). Operate 
the apparatus for 60 minutes, unless otherwise specified in the individual mono- 
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graph, using water, and examine the state of the tablets. If any of the tablets has 
not disintegrated, repeat the test on an additional six tablets, using hydrochloric 
acid (0.1 molll) VS. 

All six tablets must disintegrate. 

Film-coated tablets 
A film-coated tablet is covered with a thin layer of resins, polymers, andlor 
plasticizers capable of forming a film. 

Disintegration test 
Follow the "Disintegration test for tablets and capsules" (see page 40). Operate 
the apparatus for 30 minutes, and examine the state of the tablets. 

Modiped-release tablets 
Modified-release tablets are coated, uncoated, or matrix tablets containing ex- 
cipients or prepared by procedures which, separately or together, are designed 
to modify the rate of release of the active ingredient(s) in the gastrointestinal 
tract. 

Extended-release tablets 
Extended-release tablets are designed to slow the rate of release of the active 
ingredient(s) in the gastrointestinal tract. 

All requirements for these specialized dosage forms are given in the individ- 
ual monographs. 

Delayed-release tablets (enteric-coated tablets) 
Delayed-release tablets are intended to resist gastric fluid but disintegrate in 
intestinal fluid. This is achieved by using coating substances such as cellacefate 
(cellulose acetate phthalate) and anionic copolymers of methacrylic acid and its 
esters. It is sometimes necessary to apply more than one layer. 

Uniformity of mass 
The test for the "Uniformity of mass for single-dose preparations" (see page 47) 
does not apply to delayed-release tablets. 

Disintegration test 
Follow the "Disintegration test for tablets and capsules" (see page 40), using 
hydrochloric acid (0.1 moV1) VS as the immersion fluid. Operate the apparatus 
for 2 hours, unless otherwise specified in the individual monograph (but in any 
case for not less than 1 hour), and examine the state of the tablets. No tablet 
should show signs of either disintegration (apart from fragments of coating) or 
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cracks that would allow the contents to escape. Replace the acid by phosphate 
buffer solution, pH 6.8, TS. Operate the apparatus for 60 minutes and examine 
the state of the tablets. 

Capsules 

Capsules are solid dosage forms with hard or soft shells. They are of various shapes 
and sizes, and contain a single dose of one or more active ingredients. They are 
intended for oral administration, but preparations for alternative applications, such 
as vaginal or rectal, are also available in this presentation. These preparations may 
require a special formulation, method of manufacture, or form of presentation, 
appropriate to their particular use. For this reason they may not comply with certain 
sections of this monograph. Starch capsules (often known as cachets) are not 
described in thls monograph. 

The different categories of capsules that exist include hard, soft, and modified- 
release capsules. Their surfaces may bear symbols or other markings. They should 
be sufficiently robust to withstand handling, including packaging, storage, and 
transportation, without cracking or breaking. They should be packaged and stored 
in a manner that protects them from microbial contamination. 

Capsule shells are made of gelatin or other substances, the consistency of which 
may be modified by the addition of substances such as glycerol and sorbitol. 
Preservatives may also be necessary. The shell should disintegrate in the presence of 
digestive fluids so that the contents are released. The contents of capsules may be 
solid, liquid, or of a paste-like consistency. Capsule shells and contents may contain 
excipients such as diluents, solvents, surface-active substances, opaque fillers, anti- 
microbial agents, sweeteners, colouring matter, flavouring substances, disintegrat- 
ing agents, glidants, lubricants, and substances capable of modifying the behaviour 
of the active ingredient@) in the gastrointestinal tract. The contents should not 
cause deterioration of the shell. 

When excipients are used, it is necessary to ensure that they do not adversely 
affect the stability, dissolution rate, bioavailability, safety, or efficacy of the active 
ingredient(s); there must be no incompatibility between any of the components of 
the dosage form. 

General requirements 
Visual inspection 
Unpack and inspect at least 20 capsules. They should be smooth and undamaged. 

Evidence of physical instability is demonstrated by gross changes in physical 
appearance, including hardening or softening, cracking, swelling, mottling, or dis- 
coloration of the shell. 

Labelling 
Every pharmaceutical preparation must comply with the labelling requirements 
established under Good Manufacturing Practice. 
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The label on the immediate container should include: 

(1) the name of the pharmaceutical product; 
(2) the name(s) of the active ingredient(s); INNS should be used wherever 

possible; 
(3) the amount of the active ingredient(s) in each capsule and the number of 

capsules in the container; 
(4) the batch (lot) number assigned by the manufacturer; 
(5) the expiry date and, when required, the date of manufacture; 
(6) any special storage conditions or handling precautions that may be necessary; 
(7) directions for use, warnings, and precautions that may be necessary; and 
(8) the name and address of the manufacturer or the person responsible for 

placing the product on the market. 

Storage 
Capsules should be kept in well-closed containers. They should be protected from 
light, excessive moisture, or dryness, and should not be subjected to temperatures 
above 30 "C. Additional special packaging, storage, and transportation recommen- 
dations are specified in the individual monograph. 

Uniformity of mass 
Capsules should comply with the test for "Uniformity of mass for single-dose 
preparations" (see page 47), unless otherwise specified in the individual monograph. 

Uniformity of content 
A requirement for the "Uniformity of content for single-dose preparations" (see 
page 46) is specified in certain individual monographs where the active ingredient is 
5% or less of the total formulation. In such cases the test for "Uniformity of mass 
for single-dose preparations" is not required. 

Dissolution test 
Where a requirement for the "Dissolution test" (see Preface, page X) is specified in 
the individual monograph, the "Disintegration test for tablets and capsules" is not 
required. 

Requirements for specific types of capsules 

Hard capsules 

Hard capsules have shells consisting of two prefabricated cylindrical sections 
that fit together. One end of each section is rounded and closed, and the other is 
open. The contents of hard capsules are usually in solid form (powder or 
granules); in certain cases the contents may be in the form of encapsulated 
powders or micropellets. 
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Manufacture 
The manufacturing and filling processes for hard capsules should meet the 
requirements of Good Manufacturing Practice, especially with regard to cross- 
contamination. The following information is intended to provide very broad 
guidelines concerning the main steps to be followed during production, indicat- 
ing those that are the most important. 

The particle size of the active ingredient(s) is of primary significance in 
determining the rate and extent of dissolution, the bioavailability, and the 
uniformity of a drug product, especially for substances of low solubility in 
aqueous media. In order to obtain a suitable formulation, it is usually necessary 
to mix the active ingredient(s) with a number of excipients. It is essential that 
such mixing is carried out in a manner that ensures homogeneity. Sometimes, 
the physical characteristics of the mixture allow it to be directly filled into the 
shell, but it may occasionally be necessary to granulate before filling. Normally 
the granulate needs to be mixed with lubricants andlor disintegrating agents. 
The use of excessive amounts of lubricants should be avoided since these may 
deleteriously affect the capsules. 

A uniform mass of the capsule mixture is volumetrically fed into the narrow- 
er lower section of the shell body which is then closed by slipping the larger 
section or cap over it. The security of the closure may be ensured by suitable 
means. 

Throughout manufacturing, certain procedures should be validated and 
monitored by carrying out appropriate in-process controls. These should be 
designed to guarantee the effectiveness of each stage of production. In-process 
controls during hard capsule production should include the particle size of the 
active ingredient(s), the homogeneity and moisture content of the mixture and/ 
or granulate (as well as of the shells), the size of granules, the flow of the final 
mixture, and the uniformity of mass, capsule size, integrity of the seals, and 
disintegration or dissolution rate (e.g. for modified-release capsules) of the 
finished dosage form. 

Disintegration test 
Hard capsules comply with the "Disintegration test for tablets and capsules" 
(see page 40). 

Use water as the immersion fluid unless hydrochloric acid (0.1 mol/l) VS is 
specified in the individual monograph. Operate the apparatus for 30 minutes 
and examine the state of the capsules. 

If capsules float, use a disc as described under "Disintegration test for 
tablets and capsules". 

Soft capsules 

Soft capsules have thicker shells than hard capsules, and preservatives are 
usually added. The shells are of one piece and various shapes. Partial migration 
of the contents into the shell may occur (and vice versa) depending on the nature 
of the materials used and the product in question. 
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Manufacture 
The manufacturing processes for soft capsules should meet the requirements 
of Good Manufacturing Practice. The following information is intended to 
provide very broad guidelines concerning the main steps to be followed dur- 
ing production, indicating those that are the most important. 

The particle size of the active ingredient(s) is of primary significance in 
determining the rate and extent of dissolution, the bioavailability, and the 
uniformity of a drug product, especially for substances of low solubility in 
aqueous media. In order to obtain a suitable formulation, it is usually neces- 
sary to mix the active ingredient(s) with a number of excipients. It is essen- 
tial that such mixing is carried out in a manner that ensures homogeneity. 
Soft gelatin capsules are usually formed, filled, and sealed in one operation. 
However, shells for extemporaneous use are sometimes prefabricated. Liq- 
uids may be incorporated directly. Solids are usually dissolved or dispersed 
in a suitable excipient(s) to give a solution or dispersion of thick consis- 
tency. 

Throughout manufacturing, certain procedures should be validated and 
monitored by carrying out appropriate in-process controls. These should be 
designed to guarantee the effectiveness of each stage of production. In-process 
controls during soft capsule production should include the particle size of the 
active ingredient(s), the homogeneity of the mixture, the viscosity of the con- 
tents, and the uniformity of mass, capsule size, integrity of the seals, and 
disintegration or dissolution rate (e.g. for modified-release capsules) of the 
finished dosage form. 

Disintegration test 
Follow the test 'Disintegration test for tablets and capsules" (see page 40), using 
water as the immersion fluid unless hydrochloric acid (0.1 moY1) VS is specified 
in the individual monograph. Operate the apparatus for 30 minutes and examine 
the state of the capsules. 

Modified-release capsules 
Modified-release capsules are hard or soft capsules in which the contents or the 
shell or both contain additives or are prepared by special procedures such as 
micro-encapsulation which, separately or together, are designed to modify the 
rate of release of the active ingredient(s) in the gastrointestinal tract. 

Extended-release capsules 
Extended-release capsules are designed to slow the rate of release of the active 
ingredient(s) in the gastrointestinal tract. 

All requirements for these specialized dosage forms are given in the individ- 
ual monographs. 
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Delayed-release capsules (enteric capsules) 
Delayed-release capsules are hard or soft capsules prepared in such a manner 
that either the shell or the contents resist the action of gastric fluid but release 
the active ingredient(s) in the presence of intestinal fluid. 

Manufacture 
The description for either hard or soft capsules (see pages 34 and 35) applies, as 
appropriate. 

Disintegration test 
Follow the test for "Disintegration test for tablets and capsulesJ1 (see page 40), 
using hydrochloric acid (0.1 mol/l) VS as the immersion fluid. Operate the 
apparatus for 2 hours, unless otherwise specified in the individual monograph 
(but in any case for not less than 1 hour), and examine the state of the capsules. 
No capsule should show signs of disintegration or rupture permitting the con- 
tents to escape. Replace the acid by phosphate buffer solution, pH 6.8, TS with 
added pancreatin R where specified in the individual monograph. Operate the 
apparatus for 60 minutes and examine the state of the capsules. 

Parenteral preparations 

Parenteral preparations are sterile, pyrogen-free liquids (solutions, emulsions, or 
suspensions) or solid dosage forms containing one or more active ingredients, 
packaged in either single-dose or multidose containers. They are intended for 
administration by injection, infusion, or implantation into the body. 

Preparations such as vaccines, human blood and products derived from human 
blood, peritonea1 dialysis solutions, and radioactive pharmaceuticals require special 
formulation, methods of manufacture, or presentation appropriate to their particu- 
lar use and may not comply with certain parts of this monograph. 

There are four main forms of parenteral preparations: injections, intravenous 
infusions (large volume parenterals), powders for injections, and implants. Certain 
injections and intravenous infusions may be presented in the form of sterile concen- 
trated solutions, which must be suitably diluted before use. 

Parenteral preparations may contain excipients such as solvents, suspending 
agents, buffering agents, substances to make the preparation isotonic with blood, 
stabilizers, or antimicrobial preservatives. The addition of excipients should be kept 
to a minimum. When excipients are used, they should not adversely affect the 
stability, bioavailability, safety, or efficacy of the active ingredient(s), or cause 
toxicity or undue local irritation. There must be no incompatibility between any of 
the components of the dosage form. 

Water for injections is used as the vehicle for aqueous injections. It should be 
freshly distilled by the process described under "Aqua pro InjectioneJJ (see 
page 132), be free from carbon dioxide, and comply with the test for pyrogens (see 
Vol. 1, p. 155). Sterilization at this stage may be omitted, provided that the solution 
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or preparation is immediately sterilized upon finalization. For non-aqueous injec- 
tions, fixed oils of vegetable origin are used as vehicles. 

Unless otherwise specified in the individual monograph, sodium chloride or 
other suitable substance(s), may be added to an aqueous solution for injection in 
order to render the preparation isotonic. 

Manufacture 
The manufacturing process should meet the requirements of Good Manufacturing 
Practice. The following information is intended to provide very broad guidelines 
concerning the main steps to be followed during production, indicating those that 
are the most important. 

The quality of starting materials, the design and maintenance of the equipment, 
and the method of manufacture must be such as to ensure the stability of the active 
substance and the final product which is sterile and free of pyrogens and particulate 
matter. From the clinical viewpoint all parenteral preparations must be pyrogen- 
free. For practical purposes, however, certain categories of parenteral preparations 
may be exempted from the test for pyrogens as specified in the individual mono- 
graph. 

For the sterilization of parenteral preparations follow "Methods of steriliza- 
tion" (see page 18). Heating in an autoclave is the method of choice for aqueous 
preparations and should therefore be used whenever possible. 

When a parenteral preparation is liable to deterioration due to oxidation, the 
operation of filling may be performed in an atmosphere of suitable inert gas, such as 
nitrogen, whereby the air in the container is replaced by this gas. 

Throughout manufacturing, certain procedures should be validated and moni- 
tored by carrying out appropriate in-process controls. These should be designed to 
guarantee the effectiveness of each stage of production. In-process controls during 
production of parenteral preparations should include monitoring of environmental 
conditions (especially with respect to particulate and microbial contamination), 
pyrogens (use of a limulus amoebocyte lysate (LAL) test may be advantageous), pH 
and clarity of solution, freedom from particulate matter, and integrity of container 
(absence of leakage, etc.). For dispersions controls should also include the particle 
size of the dispersed phase, and for powders for injections the uniformity of content 
and mass, moisture content, and the ease of reconstitution of a solution or suspen- 
sion. The presence of preservatives or other additives should be determined as these 
can influence the choice of assay method. 

General requirements 
Containers 
Parenteral preparations are usually supplied in glass ampoules, bottles or vials, 
plastic bottles or bags, and prefilled syringes, which are coloured in the case of light- 
sensitive substances. 

Except where otherwise indicated in individual monographs, these containers 
should be made from material that is sufficiently transparent to permit the visual 
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inspection of the contents. They should not adversely affect the quality of the 
preparation, allow diffusion of any kind into or across the material of the container, 
or yield foreign substances into the preparation. 

Closures 
Closures for parenteral preparation containers should be equipped with a firm seal 
to prevent entry of microorganisms and other contaminants while permitting the 
withdrawal of a part or the whole of the contents without removal of the closure. 
They should not be made of components that react with the contents, nor should 
they allow foreign substances to diffuse into the preparation. Plastic materials or 
elastomers of which the closure is composed should be sufficiently firm and elastic 
to allow the passage of a needle with the least possible shedding of particles. 
Closures fo; multidose containers should be sufficiently elastic to allow the punc- 
ture to reseal when the needle is withdrawn and protect the contents from airborne 
contamination. A tamper-evident container is fitted with a device that reveals 
clearly whether it has ever been opened. 

Visual inspection 
Inspect the solutions, reconstituted solutions, and intravenous infusions (except 
dispersions). They should be clear and free from visible particulate matter. 

Labelling 
Every pharmaceutical preparation must comply with the labelling requirements 
established under Good Manufacturing Practice. 

The label on the immediate container should include: 

(1) the name of the pharmaceutical product; 
(2) the name(s) of the active ingredient(s); INNS should be used wherever 

possible; 
(3) the amount of the active ingredient(s) in a suitable dose volume and the 

volume in the container; for powder for injections: the amount of the active 
ingredient(s) in the container; 

(4) the batch (lot) number assigned by the manufacturer; 
(5) the expiry date and, when required, the date of manufacture; 
(6) any special storage conditions or handling precautions that may be neces- 

sary; 
(7) directions for use, warnings, and precautions that may be necessary; and 
(8) the name and address of the manufacturer or the person responsible for 

placing the product on the market. 

For parenteral preparations that are solutions or dispersions, the concentration 
of the active ingredient(s) should be given in terms of mass or biological activity per 
volume. For concentrated solutions, labels should state the composition and the 
dilution to be carried out before use. 
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Test for sterility 
Parenteral preparations should comply with the 'Test for sterility" (see page 15). 

Test for pyrogens 
All intravenous infusions and those injections and powders for injections where the 
volume to be injected in a single dose is 15 m1 or more must comply with the "Test 
for pyrogens" (see Vol. 1, p. 155). In addition, where specified in the individual 
monographs for certain preparations where the active ingredients are of biological 
origin, injections and powders for injections must comply with the "Test for 
pyrogens", irrespective of the volume to be injected in a single dose. 

For injections, the amount to be tested should relate to the volume of the dose 
and should be specified in the individual monograph. This amount is also related to 
the dose of the active ingredient(s) tolerated by the animal. 

For powders for injections, the amount of powder to be tested and the nature 
and volume of the liquid in which it is to be dissolved or suspended should be 
specified in the individual monograph. 

Requirements for specific types of parenteral preparations 

Injections 

Injections are sterile, pyrogen-free solutions or dispersions (emulsions or sus- 
pensions) of one or more active ingredients in a suitable vehicle. 

Whenever possible, an injection should be prepared using an aqueous ve- 
hicle. If necessary, suitable non-aqueous solvents are indicated in the individual 
monographs. Injections that are dispersions should remain sufficiently stable so 
that, after shakmg, a homogeneous dose can be withdrawn. 

The use of single-dose injections is to be preferred and is essential when the 
preparation is intended for administration by routes where, for medical reasons, 
an antimicrobial preservative is not acceptable, e.g. intracisternal, intrathecal. 

Single-dose preparations 
Single-dose preparations should contain a sufficient quantity of the injection 
readily to permit the withdrawal and administration of the volume specified on 
the label. 

Multidose preparations 
Multidose preparations should contain a suitable antimicrobial preservative in 
appropriate concentrations, except in cases where the preparations themselves 
have adequate antimicrobial properties. The containers should be equipped to 
ensure adequate protection of the contents after partial withdrawal. In order to 
minimize the risk of contamination resulting from multiple penetrations of the 
closure, the contents of a multidose preparation should normally not exceed 
30 ml. 



The International Pharmacopoeia 

Intravenous infisions 

Intravenous infusions are sterile, pyrogen-free aqueous solutions or emulsions 
with water as continuous phase, usually prepared to be isotonic. They are 
intended for administration in large volumes (usually 100 m1 or more), and 
should not contain any antimicrobial preservatives. 

On visual inspection, emulsions for intravenous injection should show no 
evidence of phase separation. The particle size of the dispersed phase should be 
controlled by the manufacturer. 

Powders for injections 

Powders for injections are solid substances (including freeze-dried materials), 
distributed in their final containers and which, when shaken with the prescribed 
volume of the appropriate sterile liquid, rapidly form either clear and practically 
particle-free solutions or uniform suspensions. Powders for injections, after 
dissolution or suspension, comply with the requirements for injections or intra- 
venous infusions, as appropriate. 

Uniformity of mass 
Powders for injections (single-dose use) comply with the test for the "Unifor- 
mity of mass for single-dose preparations" (see page 47), unless othenvise 
specified in the individual monograph. 

Uniformity of content 
A requirement for the "Uniformity of content for single-dose preparations" (see 
page 46) is specified in certain individual monographs where the active ingredi- 
ent is less than 40 mg. In such cases, the test for "Uniformity of mass for single- 
dose preparations" may not be required. 

Implants 
Implants are solid preparations containing one or more active ingredients. They 
are of a size and shape suitable for parenteral implantation, and provide release 
of the active ingredient(s) over an extended period of time. They are presented 
in individual sterile containers. 
All requirements for these specialized dosage forms are given in the individ- 

ual monographs. 

Disintegration test for tablets and capsules 

This test determines whether tablets and capsules disintegrate within a prescribed 
time when placed in an immersion fluid under prescribed experimental conditions. 
Disintegration is defined as the state in which no residue of the tablet or capsule, 
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except fragments of undissolved coating or capsule shell, remains on the screen of 
the test apparatus or, if any other residue remains, it consists of a soft mass having 
no palpably firm, unrnoistened core. 

Disintegration apparatus 
The apparatus consists of a circular basket-rack assembly, a suitable vessel for the 
immersion fluid (such as a l-litre beaker), a thermostatic arrangement for maintain- 
ing the fluid at the required temperature (normally 37 * 2 "C), and a device for 
raising and lowering the basket-rack in the immersion fluid at a constant frequency 
of 28-32 cycleslmin through a distance of 5 0 4 0  mm. 

The basket-rack assembly consists of six open-ended cylindrical glass tubes and 
a rack for holding them in a vertical position. The tubes are 75-80 mm long, and 
have an inside diameter of about 21.5 mm and a wall about 2 mm thick. The tubes 
are held vertically by two superimposed plates, circular in shape and made of 
transparent plastic material, each about 90 mm in diameter and 6 mm thick, 
perforated by six holes of a diameter that allows the tubes to be inserted. The 
holes are equidistant from the centre of the plate and equally spaced one from 
another. A piece of woven gauze, made of stainless steel wire about 0.635 mm in 
diameter, with a mesh aperture of 2.0 mm is attached to the underside of the 
lower plate. The upper plastic plate is covered with a stainless steel plate, about 
1 mm thick, of a diameter similar to that of the plastic plates. The steel plate is 
perforated by six holes about 22 mm in diameter, positioned to coincide with 
those of the upper plastic plate. It is placed over the tubes and consolidates the 
whole structure. The plates are held rigidly 75-80 mm apart by vertical stainless 
steel rods at the periphery. A metal rod is fixed to the centre of the upper plate. 
This enables the assembly to be attached to a suitable mechanical device so that it 
may be lowered and raised. 

The volume of the fluid in the immersion vessel should be such that, at the 
highest point of the upward stroke, the wire mesh that forms the bottom of the 
basket remains at least 25 mm below the surface of the fluid. At the lowest point of 
the downward stroke, it should descend to not less than 25 mm from the bottom of 
the vessel. The time required for the upward stroke should be equal to the time 
required for the downward stroke, and the change in stroke direction should be a 
smooth transition rather than an abrupt reversal of motion. 

Where a disc is prescribed in the monograph, the following configuration and 
dimensions apply: a cylindrical disc 20.7 + 0.15 mm in diameter and 9.5 + 0.15 mm 
thick, made of transparent plastic with a relative density of 1.18 to 1.20. Each disc is 
pierced by five holes 2 mm in diameter, one in the centre and the other four spaced 
equally on a circle of radius 6 mm from the centre of the disc. On the lateral surface 
of the disc, four equally spaced grooves are cut so that on the upper surface of the 
disc they are 9.5 mm wide and 2.55 mm deep and, at the lower surface, 1.6 mm 
square. 

Different designs of basket-rack assembly may be used, provided that the 
specifications for the glass tubes and the stainless steel wire gauze are main- 
tained. 
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Recommended procedure (except for effewescent tablets) 

Unless otherwise specified in the individual monograph, use water as the immer- 
sion fluid at a temperature of 37 * 2 "C. Place one tablet or capsule in each of the six 
tubes and, if prescribed, add a disc to each tube. Operate the apparatus for the 
specified period of time, withdraw the assembly, and examine the state of the 
tablets or capsules. All six tablets or capsules should disintegrate to pass the test. 

Topical semi-solid dosage forms 

Topical semi-solid dosage forms are normally presented in the form of creams, gels, 
ointments, or pastes. They contain one or more active ingredients dissolved or 
uniformly dispersed in a suitable base and any suitable excipients such as emulsifi- 
ers, viscosity-increasing agents, antimicrobial agents, antioxidants, or stabilizing 
agents. Preparations susceptible to the growth of microorganisms should contain a 
suitable antimicrobial agent in an appropriate concentration unless the preparations 
themselves have adequate antimicrobial properties. Assurance must be provided 
through product development studies that such excipients do not adversely affect 
either the stability of the final product or the availability of the active ingredient(s) 
at the site of action; there must be no incompatibility between any of the compo- 
nents of the dosage form. 

The choice of a base for semi-solid dosage forms depends on many factors: the 
therapeutic effect desired, the nature of the active ingredient(s) to be incorporated, 
the availability of the active ingredient(s) at the site of action, the shelf-life of the 
finished product, and the environmental conditions in which the product is intend- 
ed to be administered. In many cases, a compromise has to be made in order to 
achieve the required stability. For example, drugs that hydrolyse rapidly are more 
stable in hydrophobic bases than in water-containing bases, even though they may 
be more effective in the latter. 

The base should neither irritate nor sensitize the skin, nor should it delay wound 
healing. It should be smooth, inert, odourless, physically and chemically stable, and 
compatible with both the slun and the active ingredient(s) to be incorporated. It 
should normally be of such a consistency that it spreads and softens easily when 
stress is applied. 

It may be necessary for a topical semi-solid dosage form to be sterile, for 
example, when it is intended for use on large open wounds or severely injured slun. 

Manufacture 
The manufacturing processes should meet the requirements of Good Manufactur- 
ing Practice. The following information is intended to provide very broad guidelines 
concerning the main steps to be followed during production, indicating those that 
are the most important. 

Throughout manufacturing, certain procedures should be validated and moni- 
tored by carrying out appropriate in-process controls. They should be designed to 
guarantee the effectiveness of each stage of production. Appropriate limits should 
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be set for the particle size of the active ingredient(s), which should be controlled 
during production. Particular care should be paid to environmental conditions, 
especially with respect to microbial and cross-contamination.' 

Packaging must be adequate to protect topical semi-solid dosage forms from 
light, moisture, and damage due to handling and transportation. The use of flexible 
tubes of suitable metal or plastic is preferred. Preparations for nasal, aural, vaginal, 
or rectal use should be supplied in containers adapted for appropriate delivery ofthe 
product to the site of application, or should be supplied with a suitable applicator. 

Creams 
Creams are homogeneous, semi-solid preparations consisting of opaque emul- 
sion systems. Their consistency and rheological properties depend on the type 
of emulsion, either water-in-oil (wlo) or oil-in-water (olw), and on the nature of 
the solids in the internal phase. Creams are intended for application to the skin 
or certain mucous membranes for protective, therapeutic, or prophylactic pur- 
poses, especially where an occlusive effect is not necessary. The term "cream" 
is most hequently used to describe soft, cosmetically acceptable types of prepa- 
rations. 

Generally, o/w creams are prepared at an elevated temperature and then cooled 
down to room temperature in order for the internal phase to solidify. The semi- 
solid form of a wlo cream is attributable to the character of the external phase. 

Hydrophobic creams (wlo) 
Hydrophobic creams are usually anhydrous and absorb only small amounts of 
water. They contain wlo emulsifying agents such as wool fat, sorbitan esters, 
and monoglycerides. 

Hydrophilic creams (o/w) 
Hydrophilic creams contain bases that are miscible with water. They also 
contain olw emulsifying agents such as sodium or triethanolamine soaps, sulfat- 
ed fatty alcohols, and polysorbates combined, if necessary, with w/o emulsify- 
ing agents. These creams are essentially miscible with slun secretions. 

Gels 
Gels are usually homogeneous, clear, semi-solid preparations consisting of a 
liquid phase within a three-dimensional polymeric matrix with physical or 
sometimes chemical cross-linkage by means of suitable gelling agents. 

Gels are applied to the slun or certain mucous membranes for protective, 
therapeutic, or prophylactic purposes. 

l Warning: Semi-solid dosage forms should not be diluted. If a dilution is nevertheless necessary, this 
requires special attention; the same type of base should be used in order to obtain a homogeneous 
mixture. 
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Hydrophobic gels 
Hydrophobic gel (oleogel) bases usually consist of liquid paraffin with polyeth- 
ylene or fatty oils gelled with colloidal silica or aluminium or zinc soaps. 

Hydrophilic gels 
Hydrophilic gel (hydrogel) bases usually consist of water, glycerol, or propylene 
glycol gelled with suitable agents such as tragacanth, starch, cellulose deriva- 
tives, carboxyvinyl polymers, and magnesium aluminium silicates. 

Ointments are homogeneous, semi-solid preparations intended for external 
application to the skin or mucous membranes. They are used as emollients or for 
the application of active ingredients to the skin for protective, therapeutic, or 
prophylactic purposes and where a degree of occlusion is desired. 

Ointments are formulated using hydrophobic, hydrophilic, or water-emulsi- 
fying bases to provide preparations that are immiscible, miscible, or emulsifiable 
with slun secretions. They can also be derived from hydrocarbon (fatty), absorp- 
tion, water-removable, or water-soluble bases. 

Hydrophobic ointments 
Hydrophobic (lipophlic) ointments are usually anhydrous and can absorb only 
small amounts of water. Typical bases used for their formulation are water- 
insoluble hydrocarbons such as hard, soft, and liquid paraffin, vegetable oil, 
animal fats, waxes, synthetic glycerides, and polyalkylsiloxanes. 

Water-emulsifying ointments 
Water-emulsifying ointments can absorb large amounts of water. They typically 
consist of a hydrophobic fatty base in which a w/o agent, such as wool fat, wool 
alcohols, sorbitan esters, monoglycerides, or fatty alcohols can be incorporated 
to render them hydrophilic. They may also be w/o emulsions that allow addi- 
tional quantities of aqueous solutions to be incorporated. Such ointments are 
used especially when formulating aqueous liquids or solutions. 

Hydrophilic ointments 
Hydrophilic ointment bases are miscible with water. The bases are usually 
mixtures of liquid and solid polyethylene glycols (macrogols). 

Pastes 

Pastes are homogeneous, semi-solid preparations containing high concentra- 
tions of insoluble powdered substances (usually not less than 20%) dispersed in 

l Ophthalmc ointments are described in a separate monograph (in preparation) 
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a suitable base. The pastes are usually less greasy, more absorptive, and stiffer in 
consistency than ointments because of the large quantity of powdered ingredi- 
ents present. Some pastes consist of a single phase, such as hydrated pectin, and 
others consist of a thick, rigid material that does not flow at body temperature. 
The pastes should adhere well to the slun. In many cases they form a protective 
film that controls the evaporation of water. 

General requirements 

Organoleptic inspection 
Evidence of physical instability is demonstrated by: 

- a noticeable change in consistency, such as excessive "bleeding" (separation 
of excessive amounts of liquid) or formation of agglomerates and grittiness; 

- discoloration; 
- emulsion breakdown; 
- crystal growth; 
- shrinking due to evaporation of water; or 
- evidence of microbial growth. 

A noticeable change in odour is also a sign of instability. 

Sterility 
Preparations required to be sterile should comply with the "Test for sterility" 
(see page 15). 

Uniform consistency 
Topical semi-solid dosage forms should be of uniform consistency. When a ' 

sample is rubbed on the back of the hand, no solid components should be 
noticed. 

Labelling 
Every pharmaceutical preparation must comply with the labelling requirements 
established under Good Manufacturing Practice. 
The label on the immediate container should include: 

(1) the name of the pharmaceutical product; 
(2) the name(s) of the active ingredient(s); INNS should be used wherever 

possible; 
(3) the amount of the active ingredient(s) in a specified quantity of suitable 

base or vehicle, and the quantity of preparation in the container; 
(4) the batch (lot) number assigned by the manufacturer; 
(5) the expiry date and, when required, the date of manufacture; 
(6) any special storage conditions or handling precautions that may be neces- 

sav ;  
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(7) directions for use, warnings, and precautions that may be necessary; 
(8) the name and address of the manufacturer or the person responsible for 

placing the product on the market; 
(9) the name and quantity of antimicrobial agent incorporated in the prepara- 

tion; and 
(10) if applicable, the statement that the preparation is "sterile". 

Containers 
The container material should not adversely affect the quality of the preparation 
or allow diffusion of any lund into or across the material of the container into 
the preparation. The container should be fitted with a closure that minimizes 
microbial contamination and is equipped with a device that reveals whether the 
container has ever been opened. 

Storage 
Topical semi-solid dosage forms should be kept in well-closed containers. The 
preparation should maintain its pharmaceutical integrity throughout shelf-life 
when stored at the temperature indicated on the label; the temperature should 
normally not exceed 25 "C. Special storage recommendations or limitations are 
indicated in individual monographs. 

Uniformity of content for single-dose preparations 

This test should be applied only where the declared quantity of active ingredient in 
tablets, capsules, or suppositories is 5% or less of the total formulation or, in the 
case of sugar-coated and enteric-coated tablets, where the test for "Uniformity of 
mass for single-dose preparations" does not apply, or for certain powders for 
injections when specified in individual monographs. 

Recommended procedure 
Individually, determine the amount of active ingredient in each of 10 units using the 
analytical method specified in the individual monograph for "Uniformity of con- 
tent for single-dose preparations" or, where no specific method is stated, refer to the 
procedure for the "Assay" in the appropriate monograph. 

Requirements for tablets and powders for injections 
Each single unit should contain within *15% of the average amount of the active 
ingredient. However, if one individual unit deviates by more than *15% but is 
within *25% of the average amount of the active ingredient, examine a further 
20 units drawn from the same original sample as the first 10 units. The preparation 
under test complies only if the amount of active ingredient found in no more than 
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one out of 30 units deviates by more than *15% of the average amount. None 
should deviate by more than +25% of the average amount. 

Requirements for capsules and suppositories 
Each single unit should contain within +15% of the average amount of active 
ingredient. However, if up to three individual units deviate by more than *15% but 
are within +25% of the average amount of the active ingredient, examine a further 
20 units drawn from the same original sample as the first 10 units. The preparation 
under test complies only if the amount of active ingredient found in no more than 
three out of 30 units deviates by more than +15% of the average amount. None 
should deviate by more than +25% of the average amount. 

Uniformity of mass for single-dose preparations 

Uncoated tablets and film-coated tablets formulated to contain 5% or more of 
the active ingredient should comply with the following test. 

Recommended procedure 

Weigh 20 tablets and calculate the average mass. When weighed singly, the 
deviation of individual masses from the average mass should not exceed the 
limits given below. 

Average mass of tablet Deviation Number of tablets 
% 

less than 80 mg 

80 mg to 250 mg 

more than 250 mg 

minimum 18 
maximum 2 
minimum 18 
maximum 2 
minimum 18 
maximum 2 

If film-coated tablets fail this test it may be because of variability in the thickness 
(mass) of the coatings. In such a case, a test for uUniformity of content for 
single-dose preparations" should be applied; if the tablets meet the requirement 
of this test, they can be considered acceptable. 
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Capsules 

Recommended procedure 
Weigh 20 intact capsules individually, and calculate the average mass. The mass 
of each capsule should be within *10% of the average mass. If all the capsules 
do not fall within these limits, weigh the 20 capsules again, taking care to 
preserve the identity of each capsule, and remove the contents as completely as 
possible. For soh gelatin capsules, wash the shell with ether or some other 
suitable solvent and allow it to stand until the odour of the solvent is no longer 
perceptible. Other means, such as a jet of compressed air, may be used to 
remove the contents. 

Weigh the emptied shells individually and calculate for each capsule the net 
mass of its contents by subtracting the mass of the shell from the gross mass. 
Determine the average net content from the sum of the individual net masses. 
Then determine the difference between each individual net content and the 
average net content. Deviation of individual net mass from the average net mass 
should not exceed the limits given below. 

Net mass of capsule contents Deviation Number of capsules 
% 

less than 300 mg 

300 mg and over 

minimum 18 
maximum 2 
minimum 18 
maximum 2 

Powders for injections 
The test applies to powders for injections where the content is more than 40 mg. 
The recommended procedure is the same as described for capsules. The devia- 
tion of individual net mass from the average net mass should not exceed the 
limits given below. 

Deviation Number of containers 
% 

minimum 18 
maximum 2 

For preparations with a content of less than 40 mg the test for "Uniformity of 
content for single-dose preparationsJJ applies instead. 
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supposito ffks 
Weigh 20 suppositories and calculate the average mass. When the suppositories 
are weighed singly, the deviation of individual mass from the average mass 
should not exceed the limits given below. 

Deviation 
% 

Number of suppositories 

minimum 18 
maximum 2 
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Acidum iopanoicum 

Iopanoic acid 

Relative molecular mass. 570.9 

Chemical name. 3-Amino-a-ethyl-2,4,6-triiodohydrocinnamic acid; 3-amino-a- 
ethyl-2,4,6-triiodobenzenepropanoic acid; CAS Reg. No. 96-83-3. 

Description. A light yellowish whlte powder; odour, faint, characteristic. 

Solubility. Practically insoluble in water; soluble in ethanol (-750 g/l) TS, chloro- 
form R, and acetone R; dissolves in solutions of alkali hydroxides. 

Category. Radiocontrast medium. 

Storage. Iopanoic acid should be kept in a tightly closed container, protected From 
light. Iopanoic acid is gradually affected by light. 

Requirements 

Iopanoic acid contains not less than 97.0% and not more than the equivalent of 
101.0% of Cl,H,21,N0,, calculated with reference to the dried substance. 

Identity tests 
A. Carry out the examination as described under "Spectrophotometry in the 

infrared region" (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
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with the spectrum obtained from iopanoic acid RS or with the reference spectrum 
of iopanoic acid. 

B. Heat strongly 0.05 g in a suitable crucible; violet vapours are evolved. 

C. Melting temperature, about 155 "C with decomposition. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 3 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 20 pg/g. 

Iodides. Dissolve 0.8 g in a minimum quantity of sodium hydroxide (10 g/l) TS, 
dilute to 10 m1 with water, add drop by drop nitric acid (-130 g/l) TS until complete 
precipitation is obtained, then add an excess of 3 ml. Filter, and wash the precipitate 
with 5 m1 of water; to the filtrate add 1 m1 of hydrogen peroxide (-330 g/l) TS and 
1 m1 of chloroform R, and shake. To serve as a reference solution, treat similarly 
2 m1 of iodide standard (20 pg I/ml) TS with 3 m1 of nitric acid (-130 g/l) TS and 
sufficient water to equal the volume of the solution to be tested. Any red-violet 
colour in the chloroform layer is no darker than that obtained from the reference 
solution. 

Sulfated ash. Not more than 1.0 mg/g. 

Loss on drying. Dry at 105 "C for 1 hour; it loses not more than 10 mg/g. 

Assay. Place about 0.4 g, accurately weighed, in a 125-ml conical flask and add 
30 m1 of sodium hydroxide (50 g/l) TS and 0.5 g of zinc R powder. Connect the 
flask to a reflux condenser and boil for 30 minutes. Cool the flask to room tempera- 
ture, rinse the condenser with 20 ml of water into the flask, and filter the mixture. 
knse  the flask and the filter thoroughly and add the rinsing to the filtrate. Add 5 m1 
of glacial acetic acid R and 1 m1 of tetrabromophenolphthalein ethyl ester TS and 
titrate with silver nitrate (0.05 mol/l) VS until the yellow precipitate just changes to 
green. 

Each m1 of silver nitrate (0.05 moV1) VS is equivalent to 9.516 mg of C,,H1213N02. 

Aluminii sulfas 

Aluminium sulfate 

AJ7,(SOJ31nH20 

Relative molecular mass. 342.1 (anhydrous). 

54 
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Chemical name. Aluminium sulfate (2:3); CAS Reg. No. 10043-01-3 (anhydrous). 
Aluminium sulfate (2:3) hydrate; CAS Reg. No. 17927-65-0 (hydrate). 

Description. Colourless, lustrous crystals or crystalline masses, or a white, crystal- 
line powder; odourless. 

Solubility. Soluble in cold water; freely soluble in hot water; practically insoluble in 
ethanol (-750 g/l) TS. 

Category. Astringent drug; used in the preparation of aluminium acetate solution. 

Storage. Aluminium sulfate should be kept in a well-closed container. 
Aluminium sulfate contains a variable quantity of water of crystallization. 

Requirements 
Aluminium sulfate contains not less than 51.0% and not more than the equivalent 
of 59.0% of Al,(SOJ,. 

Identity tests 
A. Dissolve 0.2 g in 2 ml of water and add 0.5 ml of hydrochloric acid (-70 g/l) TS 

and 0.5 ml of alkaline thioacetamide TS; no precipitate is formed. Add drop by 
drop sodium hydroxide (-80 g/l) TS; a white, gelatinous precipitate is formed 
which dissolves on further addition of sodium hydroxide. Gradually add arnmo- 
nium chloride (100 g/l) TS; a white, gelatinous precipitate reappears. 

B. A 0.1 g/ml solution yields reaction A described under "General identification 
testsn as characteristic of sulfates (Vol. 1, p. 115). 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metalsn, Procedure 1 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 50 pg/g. 

Ammonium salts. Heat 1 g with 10 rnl of sodium hydroxide (1 mol/l) VS on a 
water-bath for 1 minute; no odour of ammonia is perceptible. 

Iron. Use 0.4 g; the solution complies with the "Limit test for ironn (Vol. 1, p. 121); 
not more than 100 pg/g. 

Alkali and alkaline-earth metals. Dissolve 1.0 g in 100 ml of water, heat, and add 
0.1 ml of methyl red/ethanol TS and sufficient ammonia (-100 g/l) TS until the 
colour of the solution changes to yellow. Dilute to 150 m1 with water, heat to 
boiling, and filter. Evaporate 75 ml of the filtrate to dryness on a water-bath and 
ignite to constant mass; the residue weighs not more than 2 mg (0.4%). 
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0 
Colour and clarity of solution. A solution of O . q g  in 10 m1 of water is colourless 
and not more opalescent than opalescence standaid TS2. 

pH value. pH of a 20 mg/ml solution in carbon-dioxide-free water R, 2.5-4.0. 

Assay. Dissolve about 0.5 g, accurately weighed, in 20 m1 of water, and proceed as 
described under "Complexometric titrationsJ1 for aluminium (Vol. 1, p. 128). 

Each m1 of disodium edetate (0.05 moV1) VS is equivalent to 8.554 mg of AI,(SOJ,. 

Calaminum 

Calamine 

Composition. Calamine is zinc oxide with a small proportion of ferric oxide. 

Chemical name. Calamine; CAS Reg. No. 801 1-96-9. 

Description. A fine, amorphous pink or reddish brown powder; odourless. 

Solubility. Practically insoluble in water; .soluble with effervescence in mineral 
acids. 

Category. Antipruritic drug. 

Storage. Calamine should be kept in a well-closed container. 

Additional information. Attention should be paid to the microbiological quality 
since Calamine is of natural origin. 

Requirements 
Calamine contains not less than 98.0% and not more than the equivalent of 
100.5% of ZnO, calculated with reference to the ignited substance. 

Identity tests 
A. Shake 1 g with 10 m1 of hydrochloric acid (-70 g/l) TS and filter. To 5 ml of the 

Filtrate add 0.3 m1 of sodium hydroxide (-80 g/l) TS; a white precipitate is 
formed. Add a further 2 ml of sodium hydroxide (-80 g/l) TS; the precipitate 
dissolves. Add 10 ml of ammonium chloride (100 g/l) TS; the solution remains 
clear. Add 0.1 ml of sodium sulfide TS; a white, flocculent precipitate is formed. 

B. To 1 g add 10 ml of hydrochloric acid (-70 g/l) TS, heat to boiling, and filter. To 
the filtrate add a few drops of ammonium thiocyanate (75 g/l) TS; a reddish 
colour is produced. 



Monographs for pharmaceutical substances 

Calcium or magnesium. Digest 1 g in 25 ml of hydrochloric acid (-70 g/l) TS for 
30 minutes and filter. To the filtrate, add slowly ammonia (-100 g/l) TS until the 
precipitate first formed redissolves, then add an excess of 5 m1 of ammonia 
(-100 g/l) TS. To 10 m1 of this solution add 2 ml of ammonium oxalate (25 g/l) TS; not 
more than a slight turbidity is produced. To a further 10 m1 portion add 2 m1 of disodium 
hydrogen phosphate (100 g/l) TS; not more than a slight turbidity is produced. 

Lead. Dissolve 2 g in a mixture of 20 m1 of water and 5 ml of glacial acetic acid R, 
filter, and add 0.1 m1 of potassium chromate (100 g/l) TS to the filtrate; the solution 
remains clear for 5 minutes. 

Acid-insoluble substances. Dissolve 2.0 g in 50 mI of hydrochloric acid (-70 g/l) 
TS, and filter. Wash the residue with water and dry to constant mass at 105 'C; the 
residue weighs not more than 40 mg (2.0%). 

Alkaline substances. Digest 1 g with 20 ml of water and warm on a water-bath for 
15 minutes. Filter and add 2 drops of phenolphthalein/ethanol TS to the filtrate; if a 
red colour is produced, titrate with sulfuric acid (0.05 moV1) VS; not more than 
0.2 m1 of acid is required to discharge the colour. 

Ethanol-soluble dyes. Shake 1 g with 10 m1 of ethanol (-710 g/l) TS and filter; the 
filtrate is colourless. 

Water-soluble dyes. Shake 1 g with 10 m1 of water and filter; the filtrate is 
colourless. 

Loss on ignition. Weigh 2.0 g and ignite at 500 OC to constant mass; it loses not 
more than 20 mg/g. 

Assay. Add to about 1.5 g, accurately weighed, 50 m1 of sulfuric acid (0.5 molll) VS, 
heat gently until no further precipitation occurs, and filter. Wash the residue with 
hot water until the last washing is neutral to litmus paper R. Combine the wash 
liquid and the filtrate, add 2.5 g of ammonium chloride R, cool, and back-titrate 
with sodium hydroxide (1 mol/l) VS using methyl orange/ethanol TS as indicator. 

Each m1 of sulhric acid (0.5 moV1) VS is equivalent to 40.69 mg of ZnO. 

Cisplatinum 

Cispla tin 
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Relative molecular mass. 300.0 

Chemical name. cis-Diamminedichloroplatinum; (SP-4-2)-diamminedichloroplati- 
num; CAS Reg. No. 15663-27-1. 

Description. White to yellowish crystals or a yellow powder. 

Solubility. Slightly soluble in water; sparingly soluble in dimethylformamide R; 
practically insoluble in methanol R and chloroform R. 

Category. Cytotoxic drug. 

Storage. Cisplatin should be kept in a tightly closed container, protected from light, 
and stored at a temperature between 2 and 8 "C. 

Additional information. CAUTION:  Cisplatin must be handled with care, avoid- 
ing contact with the skin and inhalation of airborne particles. 

When heated, it blackens at about 270 "C with decomposition. 

Requirements 
Cisplatin contains not less than 96.0% and not more than the equivalent of 
102.0% of C12H,N2PtJ calculated with reference to the anhydrous substance. 

Identity tests 
Either tests A and B or tests B and C may be applied. 

A. Carry out the examination as described under "Spectrophotometry in the infra- 
red region" (Vol. 1, p. 40). The infrared absorption spectrum is concordant with 
the spectrum obtained From cisplatin RS or with the reference spectrum of cisplatin. 

B. See the test described below under "Related substances". The principal spot 
obtained with solution A corresponds in position, appearance, and intensity 
with that obtained with solution B. 

C. Place 0.05 g in a glass dish, add 2 m1 of sodium hydroxide (-80 g/l) TS, and 
evaporate to dryness on a water-bath. Dissolve the residue in a mixture of 0.5 m1 
of nitric acid (-1000 g/l) TS and 1.5 m1 of hydrochloric acid (-420 g/l) TS, and 
again evaporate to dryness; the residue is orange. Again dissolve the residue in 
0.5 m1 of water and add 0.5 m1 of ammonium chloride (100 gll) TS; a yellow, 
crystalline precipitate is produced. 

Clarity and colour of solution. Dissolve 25 mg in 25 rnl of a solution of 0.22 g of 
sodium chloride R dissolved in 25 m1 of carbon-dioxide-free water R; the solution is 
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clear and not more intensely coloured than standard colour Gn3 when compared as 
described under "Colour of liquids" (Vol. 1, p. 50). (Keep the solution for the "pH 
value".) 

Water. Determine as described under "Determination of water by the Karl Fischer 
method", Method A (Vol. 1, p. 135), using 0.5 g of Cisplatin; the water content is not 
more than 10 mglg. 

pH value. Measure without delay the pH of the solution prepared for the "Clarity 
and colour of solution"; 4.5-6.0. 

Related substances. Carry out the test as described under "Thin-layer chromatog- 
raphy" (Vol. 1, p. 83), using cellulose R2 previously activated by heating at 150 'C as 
the coating substance and a mixture of 1 volume of water and 9 volumes of acetone R 
as the mobile phase. Apply separately to the plate 2.5 p1 of each of two solutions in a 
mixture of equal volumes of dimethylformamide R and water containing (A) 2 mg of 
Cisplatin per m1 and (B) 2 mg of cisplatin RS per ml. Also apply 5 p1 of each of two 
solutions in dimethylformamide R containing (C) 20 mg of Cisplatin per ml and (D) 
0.4 mg of Cisplatin per d. After removing the plate from the chromatographic 
chamber, allow it to dry in a current of warm air, spray it with stannous chloride/ 
hydrochloric acid TS , and allow to dry again. Examine the chromatogramin daylight. 

With solution C no spot occurs in front of the principal spot. Any other spot 
obtained with solution C, other than the principal spot, is not more intense than 
that obtained with solution D. 

Ultraviolet absorbance ratio. (Note: Prior to use, clean all glassware with a 
mixture of 3 volumes of hydrochloric acid (-420 g/l) TS and 1 volume of nitric acid 
(-1000 d l )  TS, rinse thoroughly with water, and dry. Do not use any dichromate 
solution for cleaning, or acetone or pressurized air for drying. Protect the test 
solutions from light, and use them within 1 hour of preparation.) 

Transfer about 98.5 mg, accurately weighed, to a 100-m1 volumetric flask and 
dissolve in sufficient hydrochloric acid (0.1 mol/l) VS to produce 100 ml. Stir with a 
magnetic bar at a high speed for 5 minutes or place in an ultrasonic bath for 
10 seconds or until completely dissolved. 

The ratio of the absorbance measured in a l-cm layer against hydrochloric acid 
(0.1 molll) VS at the maximum wavelength of about 301 nm to that at the mini- 
mum wavelength of about 246 nm is not less than 4.5. 

Silver. Determine by atomic absorption spectrophotometry (Vol. 1, p. 43) at a 
wavelength of 328 nrn using a silver hollow cathode lamp, an air-acetylene flame, 
and a slit width of 0.5 nm. Dissolve 0.1 g in 15 m1 of nitric acid (-1000 gll) TS while 
heating at 80 "C and dilute with water to 25 ml. As a reference solution use silver 
standard (5 pg Ag/ml) TS; not more than 250 pg of Ag per g. 
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Assay. Dissolve about 25 mg, accurately weighed, in sufficient hydrochloric acid 
(-70 g/l) TS to produce 25 ml. Dilute 1.0 m1 of this solution with the same acid to 
25 ml. Transfer 5 ml to a glass-stoppered 25-rnl volumetric flask and add 10 ml of 
hydrochloric acid (-70 g/l) TS. Place 15 m1 of hydrochloric acid (-70 g/l) TS in a 
second flask to serve as a blank. Add 2.5 ml of stannous chloride/hydrochloric acid 
TS1 and dilute to volume with hydrochloric acid (-70 g/l) TS. MIX and allow to 
stand for 30 minutes. 

Measure the absorbance of a l-cm layer at the maximum at about 402 nm against a 
solvent cell containing the blank. Calculate the amount of C12H6N,Pt in Cisplatin 
being examined by comparison with cisplatin RS, similarly and concurrently exam- 
ined. 

Dactinom ycinum 

Dactinomycin 

Relative molecular mass. 1255 

Chemical name. Actinomycin D; CAS Reg. No. 50-76-0. 

Description. An orange-red to red, crystalline powder. 

Solubility. Soluble in water at 10 "C and slightly soluble in water at 37 "C; freely 
soluble in ethanol (-750 g/l) TS and methanol R; very slightly soluble in ether R. 

60 
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Category. Cytotoxic drug. 

Storage. Dactinomycin should be kept in a tightly closed container, protected from 
light, and stored at a temperature not exceeding 40 "C. 

Additional information. Dactinomycin is hygroscopic and is affected by light and 
heat. 

CAUTION. Dactinomycin must be handled with care, avoiding contact with the 
slun and inhalation of airborne particles. 

Requirements 
Dactinomycin contains not less than 95.0% and not more than the equivalent of 
103.0% of C,H,,N,,O,, calculated with reference to the dried substance. 

Identity tests 
A. The absorption spectrum of a 25 pg/ml solution in methanol R, when observed 

between 220 nm and 500 nm, exhibits 2 maxima at about 240 nm and 445 nm. 
The absorbance of a l-cm layer at the maximum wavelength of 445 nm is about 
0.83; the ratio of the absorbance at 240 nm to that at 445 nm is between 1.30 and 
1.50. 

B. Carry out the test as described under "Thin-layer chromatography" (Vol. 1, 
p. 83), using silica gel R4 as the coating substance and a mixture of 4 volumes 
of l-butanol R, 2 volumes of water, and 1 volume of methanol R as the mobile 
phase. Apply separately to the plate 10 p1 of each of two solutions in acetone 
R containing (A) 10 mg of Dactinomycin per ml and (B) 10 mg of dactinomy- 
cin RS per ml. After removing the plate from the chromatographic chamber, 
allow it to dry in air, and examine the chromatogram in ultraviolet light 
(254 m ) .  

The principal spot obtained with solution A corresponds in position, appear- 
ance, and intensity with that obtained with solution B. 

C. Add 1 mg to a solution of 10 mg of paraformaldehyde R in 1 m1 of sulfuric acid 
(-1760 g/l) TS; a red-violet colour is produced. 

Melting range. 235-237 "C. 

Specific optical rotation. Use a 1.0 mg/ml solution in methanol R and calculate 
with reference to the dried substance; [a] 2,0 "C = -292 to 317". 

Sulfated ash. Not more than 5.0 mg/g. 
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Loss on drying. Dry at 60 "C under reduced pressure (not exceeding 0.6 kPa or 
5 mm of mercury) for 3 hours; it loses not more than 50 mglg. 

pH value. pH of a saturated solution, 5.5-7.0. 

Assay. Carry out the test as described under "High performance liquid chroma- 
tography" (Vol. 3, p. 373), using a column, length 30 cm, internal diameter 3.9 mm, 
packed with porous silica gel or ceramic microparticles having a diameter of 
5-10 pm, the surface of which has been modified with chemically bonded octadecyl 
silyl groups. 

As the mobile phase, use a mixture of 46 volumes of acetonitrile R, 25 volumes of 
sodium acetate (0.04 moV1) VS and 25 volumes of acetic acid (0.07 molll) VS, filter 
through a membrane filter (porosity of 1 pm or finer) and degas the resulting solvent 
mixture. (Note: The concentration of acetonitrile may have to be adjusted to provide 
a suitable chromatogram and elution time.) 

Prepare the following solutions immediately before use in the above-mentioned 
mobile phase, and store them protected from light. Weigh accurately for solution 
(A) about 1.2 mg of Dactinomycin per ml, and for solution (B) about 1.2 mg of 
dactinomycin RS per ml. 

Operate with a flow rate of 1.0 m1 per minute. As a detector use an ultraviolet 
spectrophotometer at a wavelength of about 254 nm. Make three replicate injec- 
tions of solution B, each of 20 p1, to determine the peak responses. The relative 
standard deviation of the peaks is not more than 1.0%. Inject 20 p1 of each of 
solutions A and B. 

Measure the areas of the peakresponses. (The retention time for dactinomycinis about 
25 minutes.) Calculate the content in % of C62H,6N,,016 using the following formula: 
(M2/Ml) (AllA2)100, in which M, and M2 are the concentrations , in mg per ml, of 
Dactinomycin being examined and the reference solution, and A, and A, are the areas 
of the peak responses of Dactinomycin and the reference substance, respectively. 

Additional requirements for Dactinomycin for parenteral use 

Undue toxicity. Carry out the test as described under "Test for undue toxicity" 
(Vol. 1, p. 154), injecting intravenously 0.2 m1 of a solution in saline TS containing 
20 mg of Dactinomycin per ml. 

Pyrogens. Carry out the test as described under "Test for pyrogens" (Vol. 1, 
p. 155), injecting, per kg of the rabbit's mass, 1 m1 of a solution in sterile water R 
containing 0.2 mg of Dactinomycin per ml. 

Sterility. Complies with the "Sterility testing of antibioticsn (Vol. 1, p. 152), 
applying the membrane filtration test procedure and using a solution in sterile water 
R containing 20 mg of Dactinomycin per ml. 
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Homatropini methylbromidum 

Homatropine methylbromide 

Relative molecular mass. 370.3 

Chemical name. 3a-Hydroxy-8-methyl-1aH15aH-tropanium bromide (+)-mande- 
late; (+)-endo-3-[(hydroxyphenylacetyl)oxy]-8,8-dimethyl-8-azoniabicyclo-[3.2.l]oc- 
tane bromide; CAS Reg. No. 80-49-9. 

Description. A white, crystalline powder; odourless. 

Solubility. Very soluble in water; freely soluble in ethanol (-750 gll) TS; practically 
insoluble in ether R and acetone R. 

Category. Mydriatic. 

Storage. Homatropine methylbromide should be kept in a tightly closed container, 
protected from light. 

Additional information. Homatropine methylbromide darkens on exposure to 
light. 

Requirements 
Homatropine methylbromide contains not less than 98.5% and not more than the 
equivalent of 101.0% of C,,H,,BrNO,, calculated with reference to the dried 
substance. 
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Identity tests 
A. Dissolve 10 mg in 1 m1 of water, add ammonia (-100 g/l) TS to render the 

solution slightly alkaline, and shake with 5 m1 of chloroform R. Evaporate the 
chloroform layer to dryness on a water-bath and add 1.5 ml of mercuric chlo- 
ride/ethanol TS to the residue; no yellow or red colour is produced (distinction 
from homatropine, atropine, and other solanaceous alkaloids). 

B. A 20 mg/ml solution yields reaction A described under "General identification 
tests" as characteristic of bromides (Vol. 1, p. 112). 

C. Melting temperature, about 190 "C. 

Sulfated ash. Not more than 2.0 mg/g. 

Loss on drying. Dry to constant mass at 105 "C; it loses not more than 10 mg/g. 

pH value. pH of a 10 mglml solution, 4.5-6.5. 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R5 as the coating substance and a mixture of 
6 volumes of l-propanol R, 3 volumes of water, 2 volumes of methanol R, and 
1 volume of glacial acetic acid R as the mobile phase. Apply separately to the plate 
5 p1 of each of two solutions in a mixture of 9 volumes of methanol R and 1 volume 
of water containing (A) 40 mg of Homatropine methylbromide per m1 and (B) 
0.4 mg of Homatropine methylbromide per ml. After removing the plate from the 
chromatographic chamber, allow it to dry in air, spray it first with potassium 
iodobismuthate TS2 and then with sodium nitrite (50 g/l) TS. Examine the chro- 
matogram in daylight. 

Any spot obtained with solution A, other than the principal spot, is not more 
intense than that obtained with solution B. 

Assay. Dissolve about 0.7 g, accurately weighed, in 50 ml of glacial acetic acid RI, 
add 10 m1 of mercuric acetate/acetic acid TS, and titrate with perchloric acid 
(0.1 moVl) VS, determining the endpoint potentiometrically as described under 
"Non-aqueous titration", Method A (Vol. 1, p. 131). 

Each m1 of perchloric acid (0.1 moV1) VS is equivalent to 37.03 mg of C,,H,,BrNO,. 
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Itnipramini hydrochloridutn 

Imipramine hydrochloride 

Relative molecular mass. 3 16.9 

Chemical name. 5-[3-(Dimethylamino)propyl]-l0,l 1-dihydro-5H-dibenz[b,flaze- 
pine monohydrochloride; 10,11-dihydro-N,N-dimethyI-5H-dibenz[blflazepine-5- 
propanamine monohydrochloride; CAS Reg. No. 113-52-0. 

Other name. Imizine. 

Description. A white or slightly yellowish, crystalline powder; odourless or almost 
odourless. 

Solubility. Freely soluble in water, ethanol (-750 g/l) TS and chloroform R; practi- 
cally insoluble in ether R. 

Category. Psychotherapeutic drug. 

Storage. Imipramine hydrochloride should be kept in a tightly closed container, 
protected from light. 

Additional information. Even in the absence of light, Imipramine hydrochloride 
is gradually degraded on exposure to a humid atmosphere, the decomposition being 
faster at higher temperatures. 

Requirements 
Imipramine hydrochloride contains not less than 98.0% and not more than the 
equivalent of 102.0% of C,,H24N2,HCI, calculated with reference to the dried 
substance. 
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Identity tests 
A. Carry out the examination as described under "Spectrophotometry in the 

infrared region" (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
with the spectrum obtained from imipramine hydrochloride RS or with the 
reference spectrum of imipramine hydrochloride. 

B. Dissolve 2 mg in 2.0 m1 of water and add 2 m1 of nitric acid (-1000 g/l) TS; an 
intense blue colour is produced. 

C. Dissolve 0.05 g in 3 ml of water and add 0.05 m1 of quinhydrone/methanol TS; 
no red colour develops within 15 minutes. 

D. A 0.05 g/ml solution yields reaction B described under "General identification 
tests" as characteristic of chlorides (Vol. 1, p. 113). 

Melting range. 170-174 "C. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 3 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 20 pg/g. 

Clarity and colour of solution. Dissolve rapidly by shaking and triturating with a 
glass rod 1 gin 10 mlof carbon-dioxide-free water R; the solutionis clear. Immediately 
dilute half the solution with an equal volume of water; it is not more intensely 
coloured than standard colour solution Yw3 when compared as described under 
"Colour of liquids" (Vol. 1, p. 50). (Keep the remaining solution for the "pH value".) 

Sulfated ash. Not more than 1.0 mg/g. 

Loss on drying. Dry to constant mass at 105 'C; it loses not more than 5.0 mg/g. 

pH value. pH of the solution prepared for the "Clarity and colour of solution" 
measured immediately after preparation, 3.6-5.0. 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R1 as the coating substance and a mixture of 
5 volumes of hydrochloric acid (-250 g/l) TS, 5 volumes of water, 35 volumes of 
glacial acetic acid R, and 55 volumes of ethyl acetate R as the mobile phase. Apply 
separately to the plate 10 p1 of each of three solutions in methanol R prepared 
immediately before use containing (A) 25 mg of Imipramine hydrochloride per ml, 
(B) 0.05 mg of Imipramine hydrochloride per ml, and (C) 0.05 mg of iminodibenzyl 
R per ml. After removing the plate from the chromatographic chamber, allow it to 
dry for 5 minutes, spray with a solution of 0.5 g of potassium dichromate R 
dissolved in 100 m1 of a mixture of 4 volumes of water and 1 volume of sulfuric acid 
(-1760 g/l) TS. Examine the chromatogram immediately in daylight. 

Any spot obtained with solution A, other than the principal spot which should be 
blue in colour and the spot corresponding to iminodibenzyl as obtained with 
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solution C, is not more intense than the spot obtained with solutionB. Furthermore, 
any spot obtained with solution A corresponding to iminodibenzyl is not more 
intense than the spot obtained with solution C. 

Assay. Dissolve about 0.3 g, accurately weighed, in 80 m1 of glacial acetic acid RI, 
add 10 rnl of mercuric acetatelacetic acid TS, and titrate with perchloric acid 
(0.1 mol/l) VS as described under "Non-aqueous titration", Method A (Vol. 1, 
p. 131). 

Each m1 of perchloric acid (0.1 molll) VS is equivalent to 31.69 mg of C,,H2,N2,HCI. 

Insulin 

Glu - Val - lle - Gly - H Pork Insulin 
4 3 2 1  

Chain A 

L ~ l n  - C ~ S  - Cys - Thr - Ser - Ile - C;S - Ser - Leu -Tyr - Gln - Leu - Glu - Asn - Tyr - Cys - Asn -OH 
5 6 7, 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

r Gln - His - Leu - Cys - Gly - Ser - His - Leu - Val - Glu - Ala - Leu - Tyr - Leu - Val - Cys - Gly - Glu 
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

20 1 
L ~ s n - ~ a l - ~ h e - ~  Chain B H 0  - Ala - Lys - Pro - Thr - Tyr - Phe - Phe - Gly - Arg--l 

3 2 1  30 29 28 27 26 25 24 23 22 

y Glu - Val - lle - Gly - H Beef Insulin 
4 3 2 1  

Chain A 

~ G l n - ~ y s - S e r - L e u - T r - G l n - L e u - G l u - A s n - T ~ ~ - C ~ ~ - A ~ n - O H  

r Gln - His - Leu - Cys - Gly - Ser - His - Leu - Val - Glu - Ala - Leu - Tyr - Leu - Val - Cys - Gly - Glu 
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 1 

LAsn-~al- he-H Chain B ~ ~ - ~ l a - ~ ~ s - ~ r o - ~ h r - ~ ~ r - ~ h e - ~ h e - ~ l ~ - ~ r ~ - - ]  
3 2 1  30 29 28 27 26 25 24 23 22 

Composition. Insulin is the natural antidiabetic hormone obtained from pork or 
beef pancreas and purified. 
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Chemical name. [Pork] Insulin; porcine insulin; CAS Reg. No. 12584-58-6. 
[Beef] Insulin; bovine insulin; CAS Reg. No. 11070-73-8. 

Description. A white or almost white powder; odourless. 

Solubility. Practically insoluble in water, chloroform R, ethanol (-750 g/l) TS, and 
ether R; dissolves in dilute solutions of mineral acids and alkali hydroxides. 

Category. Antidiabetic agent. 

Storage. Insulin should be kept in a tightly closed container, protected from light, 
and stored at a temperature not below -20 "C. 

Labelling. The designation on the container should state the animal source of the 
insulin; expiry date. 

Additional information. Insulin is hygroscopic; it degrades in solutions of alkali 
hydroxides. Attention should be paid to the microbiological quality since Insulin is 
of natural origin. 

The quality of insulin, which represents a unique case among preparations 
in the WHO Model List of Essential Drugs, cannot be adequately controlled 
by methods adopted for The International Pharmacopoeia. Therefore, it is 
advised to refer to methods described in other pharmacopoeias, such as 
those of China, Europe, Japan, UK, and USA. 

Iohexolurn 

Iohexol 
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Relative molecular mass. 82 1.1 

Chemical name. N,N'-Bis(2,3-dihydroxypropyl)-5-[N-(2,3-dihydroxypropyl)- 
acetarnidol-2,4,6-triiodoisophthalamide; 5-[acetyl(2,3-dihydroxypropyl)amino]- 
N,N'-bis(2,3-dihydroxypropyl)-2,4,6-triiodo-1,3-benzenedicarboxamide; CAS Reg. 
NO. 66108-95-0. 

Description. A white to greyish, amorphous powder; odourless. 

Solubility. Very soluble in water and methanol R; practically insoluble in chloro- 
form R. 

Category. Radiocontrast medium. 

Storage. Iohexol should be kept in a well-closed container, protected from light. 

Additional information. Melting range, 177-187 "C. 

Requirements 

Iohexol contains not less than 98.5% and not more than the equivalent of 101.5% 
of C,,H,,I,N,O,, calculated with reference to the anhydrous substance. 

Identity tests 
Either test A alone or tests B, C, and D may be applied. 

A. Carry out the examination as described under "Spectrophotometry in the 
infrared region" (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
with the spectrum obtained from iohexol RS or with the reference spectrum of 
iohexol. 

B. The absorption spectrum of a 10 &$/m1 solution, when observed between k3 
230 nm and 350 nm, exhibits a maximum at about 245 nm; the absorbance of a 
l-cm layer at the maximum wavelength is about 0.36. 

C. See the test described below under "Related substances". The principal spot 
obtained with solution A corresponds in position, appearance, and intensity 
with that obtained with solution B. 

D. Heat 0.05 g in a suitable crucible; violet vapours are evolved. 

Aluminium. Place in three separatory funnels 2 m1 of a freshly prepared aluminium 
standard (10 pg AVml) TS, 10 m1 of a solution containing 0.5 g of Iohexol per ml, 
and 10 ml of water to serve as a blank. To each funnel add 5 m1 of ammonium 
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chloride buffer, pH 10.5, TS and dilute to 25 ml with water. To every funnel add 
5 m1 of 8-hydroxyquinoline/chloroform TS and shake for 2 minutes. Allow the 
phases to separate and measure the absorbance of the extracts against the extracted 
blank solution at a maximum at about 395 nm; the aluminium content is not more 
than 4 pglg. 

Copper. Place in three separatory funnels 0.25 ml of a freshly prepared copper 
standard (10 pglml Cu) TS, 10 ml of a solution containing 0.5 g of Iohexol per ml, 
and 15 m1 of water to serve as a blank. To each Funnel add 1 m1 of ammonium 
pyrrolidinedithiocarbamate (10 gll) TS and 5 m1 of acetate buffer, pH 4.5, TS and 
dilute to 25 m1 with water. To each funnel add 5 m1 of isobutyl methyl ketone R and 
shake for 2 minutes. Allow the phases to separate and measure the absorbance of 
the extracts against the extracted blank solution at a maximum at about 435 m ;  the 
copper content is not more than 0.5 pglg. 

Halides. Dissolve 5 g in 20 ml of water and titrate with silver nitrate (0.001 moV1) 
VS, determining the endpoint potentiometrically, using silver/silver chloride elec- 
trodes. Repeat the procedure without the Iohexol being examined and make any 
necessary corrections. Each m1 of silver nitrate (0.001 moVl) VS is equivalent to 
0.1269 mg of I; the content of halides, calculated as iodides, does not exceed 

20 pg/g. 

Colour of solution. Dissolve 6.47 g in sufficient water to produce 10 m1 (apply a 
correction for any presence of water). The concentration of the solution is 64.7%, 
equivalent to 300 mg of I per ml. Filter through a Millipore filter 0.22 pm, and 
measure the absorbance in a l-cm cell using water as a blank at about 400 m ,  
420 m ,  and 450 nm. The absorbance is not greater than 0.200, 0.050, and 0.025, 
respectively. 

Water. Determine as described under "Determination of water by the Karl Fischer 
methodn, Method A (Vol. 1, p. 135), using 0.2 g; the water content is not more than 
50 mglg. 

Related substances. Carry out the test as described under "Thin-layer chro- 
matography" (Vol. 1, p. 83), using silica gel R6 as the coating substance and a 
mixture of 50 volumes of l-butanol R, 11 volumes of acetic acid (-300 gll) TS, 
and 25 volumes of water as the mobile phase. Apply separately to the plate 
10 p1 of each of four solutions in methanol R containing (A) 10 mg of Iohexol 
per ml, (B) 10 mg of iohexol RS per ml, (C) 20 mg of Iohexol per ml, and 

/ug / (D) 40& of Iohexol per ml. After removing the plate from the chromatographic 
chamber, allow it to dry in air, and examine the chromatogram in ultraviolet 
light (254 m ) .  

Any spot obtained with solution C, other than the principal spot, is not more 
intense than that obtained with solution D. 
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Primary aromatic amines 
The solutions must be protected from light throughout the procedure. 

To about 0.2 g, accurately weighed, add 15 m1 of water, mix to dissolve, and allow 
to stand in an ice-bath for 5 minutes. Add 1.5 m1 of hydrochloric acid (-250 gll) TS 
and 2 m1 of sodium nitrite (10 gll) TS, mix, and return the flask to the ice-bath for 
exactly 4 minutes. Add 1 m1 of sulfamic acid (50 gll) TS and again place the flask in 
the ice-bath for exactly 1 minute. Remove the flask from the bath, add 0.5 m1 of 
freshly prepared N-(l-naphthy1)ethylenediamine hydrochloride/propylene glycol 
TS, mix, and dilute to 25 m1 with water. Within 20 minutes measure the absorbance 
of a 5-cm layer at the maximum at about 495 nrn against a solvent cell containing a 
solution prepared by treating 15 m1 of water in a similar manner; the absorbance 
does not exceed 0.21. 

Assay. Carry out the combustion as described under 'Oxygen flask method" for 
iodine (Vol. 1, p. 125), using about 7.5 mg, accurately weighed. Titrate the liberated 
iodine with sodium thiosulfate (0.01 mol/l) VS. 

Each m1 of sodium thiosulfate (0.01 mlll) VS is equivalent to 0.4562 mg of 

C19H2613N309. 

Ketamini hydrochloridum 

Ketamine hydrochloride 

Relative molecular mass. 274.2 

Chemical name. (+)-2-(o-ChlorophenyI)-2-(methylamino)cyclohexanone hydro- 
chloride; (*)-2-(2-chlorophenyl)-2-(methylamino)cyclohexanone hydrochloride; 
CAS Reg. No. 1867-66-9. 
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Description. A white, crystalline powder; odour, characteristic. 

Solubility. Freely soluble in water and methanol R; soluble in ethanol (-750 g/l) TS; 
sparingly soluble in chloroform R; practically insoluble in ether R. 

Category. General anaesthetic. 

Storage. Ketamine hydrochloride should be kept in a well-closed container. 

Requirements 
Ketamine hydrochloride contains not less than 98.5% and not more than the 
equivalent of 101.0% of Cl,Hl,CIN07HCI, calculated with reference to the dried 
substance. 

Identity tests 
Either tests A and D or tests B, C, and D may be applied. 

A. Carry out the examination as described under "Spectrophotometry in the 
infrared region" (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
with the spectrum obtained from ketamine hydrochloride RS or with the 
reference spectrum of ketamine hydrochloride. 

B. The absorption spectrum of a 0.33 mg/rnl solution in hydrochloric acid 
(0.1 moV1) VS, when observed between 230 nm and 350 nm, exhibits 2 maxima 
at about 269 nm and 276 m .  The ratio of the absorbance at 269 nrn to that at 
276 nm is between 1.10 and 1.22. 

C. Dissolve 1 g in 10 m1 of water and add 1 m1 of sulhric acid (-100 g/l) TS and 1 m1 
of ammonium reineckate (10 g/l) TS; a light red precipitate is produced. 

D. A 0.1 g/ml solution yields reaction B described under "General identification 
tests" as characteristic of chlorides (Vol. 1, p. 113). 

Melting range. 258-261 "C. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 1 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 20 pg/g. 

Clarity and colour of solution. A solution of 2 g in 10 m1 of water is clear and 
colourless. 

Sulfated ash. Not more than 1.0 mg/g. 

Loss on drying. Dry to constant mass at 105 'C; it loses not more than 5.0 mg/g. 
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pH value. pH of a 0.1 g/ml solution, 3.54.1. 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R1 as the coating substance and a mixture of 
49 volumes of cyclohexane R and 1 volume of isopropylamine R as the mobile 
phase. Apply separately to the plate 2 p1 of each of two solutions in methanol R 
containing (A) 50 mg of Ketamine hydrochloride per ml and (B) 0.25 mg of Ket- 
amine hydrochloride per ml. Develop the plate for a distance of 10 cm. After 
removing the plate from the chromatographic chamber, allow it to dry in air and 
spray the plate evenly with modified Dragendorff reagent TS, dry, spray with 
hydrogen peroxide (-60 g/l) TS, and examine the chromatogram in daylight. 

Any spot obtained with solution A, other than the principal spot, is not more 
intense than that obtained with solution B. 

Assay. Dissolve about 0.5 g, accurately weighed, in 1 m1 of formic acid (-1080 g/l) 
TS and add 70 m1 of a mixture of 6 volumes of acetic anhydride R and 1 volume of 
glacial acetic acid RI. Add 10 ml of mercuric acetate/acetic acid TS and titrate with 
perchloric acid (0.1 mol/l) VS, determining the endpoint potentiometrically as 
described under "Non-aqueous titration", Method A (Vol. 1, p. 131). 

Each m1 of perchloric acid (0.1 mol/l) VS is equivalent to 27.42 mg of 
C,,HI,C1NO,HC1. 

Magnesii sulfatis heptahydras 

Magnesium sulfate heptahydrate 

Relative molecular mass. 246.5 

Chemical name. Magnesium sulfate (1:l) heptahydrate; CAS Reg. No. 10034-99-8. 

Other name. Epsom salt. 

Description. Brilliant, colourless crystals or a whte,  crystalline powder; odourless. 

Solubility. Freely soluble in water; practically insoluble in ethanol (-750 g/l) TS. 

Category. Cathartic drug. 

Storage. Magnesium sulfate heptahydrate should be kept in a well-closed container. 
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Additional information. Magnesium sulfate heptahydrate effloresces in warm, 
dry air. 

Requirements 
Magnesium sulfate heptahydrate contains not less than 99.0% and not more than the 
equivalent of 100.5% of MgSO,, calculated with reference to the dried substance. 

Identity tests 
A. Dissolve 10 mg in 2 ml of water and add 1 ml of ammonia (-100 g/l) TS; a white 

precipitate is produced which redissolves after adding 1 ml of ammonium 
chloride (100 g/l) TS. Then add 1 ml of disodium hydrogen phosphate (40 gll) 
TS; a whlte, fine crystalline precipitate is formed. 

B. A 20 mg/ml solution yields reaction A described under "General identification 
testsn as characteristic of sulfates (Vol. 1, p. 115). 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 1 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 10 pg/g. 

Arsenic. Use a solution of 5 g in 35 ml of water and proceed as described under 
"Limit test for arsenicn (Vol. 1, p. 122); the arsenic content is not more than 2 pg/g. 

Chlorides. Dissolve 0.85 g in a mixture of 2 ml of nitric acid (-130 g/l) TS and 20 ml 
of water, and proceed as described under "Limit test for chloridesn (Vol. 1, p. 116); 
the chloride content is not more than 300 pg/g. 

Iron. Use 2.0 g; the solution complies with the "Limit test for ironn (Vol. 1, p. 121); 
not more than 20 pg/g. 

Clarity and colour of solution. A solution of 1 g in 10 ml of water is clear and 
colourless. 

Loss on drying. Dry 0.5 g at 110-120 "C for 1 hour and then at 400 "C to constant 

g / mass; it loses not less than 0.4 g/g and not more than 0.52 glg. B 
Acidity or aIkalinity. Dissolve 1.0 g in 10 ml of water and add 0.05 ml of phenol 
red/ethanol TS; not more than 0.2 m1 of hydrochloric acid (0.01 mol/l) VS or sodium 
hydroxide (0.01 moV1) VS is required to obtain the midpoint of the indicator (pink). 

Assay. Dissolve about 0.25 g, accurately weighed, in 100 m1 of water, and proceed 
with the titration as described under "Complexometric titrationsn for magnesium 
(Vol. 1, p. 129). 

Each m1 of disodium edetate (0.05 mol/l) VS is equivalent to 6.018 mg of MgSO,. 



Monographs fir pharmaceutical substances 

Medrox  yprogesteroni acetas 

Medroxyprogesterone acetate 

Relative molecular mass. 386.5 

Chemical name. 17-Hydroxy-6ol-methylpregn-4-ene-33-dine acetate; 17- 
(acetyIoxy)-6a-methylpregn-4-ene-3,20-dione; CAS Reg. No. 71-58-9. 

Description. A white or almost white, crystalline powder; odourless or almost 
odourless. 

Solubility. Practically insoluble in water; Ereely soluble in chlorofbrm R; soluble in 
acetone R and dioxan R; slightly soluble in ethanol (-750 gll) TS, methanol R, and 
ether R. 

Category. Progestogen. 

Storage. Medroxyprogesterone acetate should be kept in a well-closed container, 
protected from light. 

Requirements 
Medroxyprogesterone acetate contains not less than 97.0% and not more than the 
equivalent of 103.0% of C24H,,0,, calculated with reference to the dried substance. 

Identity tests 
Either tests A and D or tests B, C, and D may be applied. 
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A. Carry out the examination as described under "Spectrophotometry in the 
infrared region" (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
with the spectrum obtained from medroxyprogesterone acetate RS or with the 
reference spectrum of medroxyprogesterone acetate. 

B. Carry out the test as described under "Thin-layer chromatography" (Vol. 1, 
p. 83), preparing two plates and using kieselguhr R1 as the coating substance 
and a mixture of 1 volume of propylene glycol R and 9 volumes of acetone R to 
impregnate the plate, dipping it about 5 mm into the liquid. After the solvent has 
reached a height of at least 16 cm, remove the plate from the chromatographic 
chamber and allow it to stand at room temperature until the solvent has 
completely evaporated. Use the impregnated plate within 2 hours, carrying out 
the chromatography in the same direction as the impregnation. Use a mixture of 
equal volumes of cyclohexane R and light petroleum R1 as the mobile phase. 
(Keep one plate for the "Related substances".) Apply separately to one plate 2 p1 
of each of three solutions in a mixture of 9 volumes of chloroform R and 
1 volume of methanol R containing (A) 2.5 mg of Medroxyprogesterone acetate 
per ml, (B) 2.5 mg of medroxyprogesterone acetate RS per ml, and (C) a mixture 
of equal volumes of solutions A and B. Develop the plate for a distance of 15 cm. 
After removing the plate from the chromatographic chamber, allow it to dry in 
air until the solvents have evaporated, heat at 120 "C for 15 minutes, and spray 
the hot plate with sulfuric acid/ethanol TS. Heat at 120 "C for a further 10 min- 
utes, allow to cool, and examine the chromatogram in daylight and in ultraviolet 
light (365 nrn). 

The principal spot obtained with solution A corresponds in position, appear- 
ance, and intensity with that obtained with solution B. A single spot is obtained 
with solution C. 

C. Melting temperature, about 204 "C. 

D. Use 20 mg; it yields the reaction described under "General identification tests" 
as characteristic of acetylated substances (Vol. 1, p. 111). 

Specilic optical rotation. Use a 10 mg/rnl solutionindioxanR, [a] 2,0 O C =  +45 to +51°. 

Sulfated ash. Not more than 1.0 mg/g. 

Loss on drying. Dry at 105 "C for 3 hours; it loses not more than 10 mg/g. 

Related substances. To the plate kept from "Identity test B" and using the same 
mobile phase, apply separately 5 p1 of each of three solutions in chloroform R 
containing (A) 5 mg of Medroxyprogesterone acetate per m1 (B) 0.15 mg of Me- 
droxyprogesterone acetate per ml, and (C) 0.05 mg of Medroxyprogesterone acetate 
per ml. After removing the plate from the chromatographic chamber, allow it to dry 
in air until the solvents have evaporated, heat at 120 "C for 30 minutes, and spray 
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with 4-toluenesulfonic acid/ethanol TS. Heat again at 120 "C for 10 minutes, expose 
the plate to iodine vapours for 10 minutes, and examine the chromatogram in 
daylight. 

Any spot obtained with solution A, other than the principal spot, is not more 
intense than that obtained with solution B. Not more than one such spot is more 
intense than that obtained with solution C. 

Assay. Dissolve about 0.1 g, accurately weighed, in sufficient ethanol (-750 g/l) TS 
to produce 100 ml; dilute 1.0 ml of this solution to 100 m1 with the same solvent. 

Measure the absorbance of the diluted solution in a l-cm layer at the maximum at 
about 241 nrn and calculate the content of C,,H,,O, using the absorptivity value of 
42.6 (A ::= 426). 

Mercaptopurinurn 

Mercaptopurine 

Relative molecular mass. 170.2 

Chemical name. Purine-6-thiol monohydrate; 1,7-dihydro-6H-purine-6-thione 
monohydrate; CAS Reg. No. 6112-76-1. 

Description. A yellow, crystalline powder. 

Solubility. Practically insoluble in water and ether R; slightly soluble in ethanol 
(-750 gll) TS; dissolves in solutions of alkali hydroxides. 

Category. Cytotoxic drug. 

Storage. Mercaptopurine should be kept in a well-closed container, protected from 
light. 
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Additional information. CAUTION: Mercaptopurine must be handled with care, 
avoiding contact with the skin and inhalation of airborne particles. 

It melts at a temperature exceeding 308 "C with decomposition. 

Requirements 
Mercaptopurine contains not less than 97.0% and not more than the equivalent of 
102.0% of C,H4N4S, calculated with reference to the anhydrous substance. 

Identity tests 
A. Dissolve 20 mg in 5 ml of dimethyl sulfoxide R and dilute to 100 m1 with 

hydrochloric acid (0.1 moV1) VS. Dilute 5 ml of this solution to 200 ml with 
hydrochloric acid (0.1 mol/l) VS. The absorption spectrum of the diluted solu- 
tion, when observed between 230 nm and 350 nm, exhibits a maximum at 
about 325 nrn. 

B. Dissolve 20 mg in 20 m1 of warm ethanol (-750 g/l) TS and add 1 m1 of a 
saturated solution of mercuric acetate R in ethanol (-750 g/l) TS; a white 
precipitate is produced. 

C. Dissolve 20 mg in 20 ml of warm ethanol (-750 g/l) TS and add 1 m1 of a solution 
containing 10 mg of lead acetate R per ml of ethanol (-750 g/l) TS; a yellow 
precipitate is produced. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 3 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 20 pg/g. 

Sulfated ash. Not more than 1.0 mg/g. 

Water. Determine as described under "Determination of water by the Karl Fischer 
method", Method A (Vol. 1, p. 135), using 0.15 g; the water content is not less than 
100 mg/g and not more than 120 mg/g. 

Hypoxanthine. Carry out the test as described under "Thin-layer chromatogra- 
phy" (Vol. 1, p. 83), using silica gel R4 as the coating substance and a mixture 
of 90 volumes of acetone R, 7 volumes of water, and 3 volumes of ammonia 
(-260 g/l) TS as the mobile phase. Apply separately to the plate 5 p1 of each of two 
solutions containing (A) 50 mg of Mercaptopurine dissolved in 1 ml of dimethyl 
sulfoxide R and diluted to 10 m1 with methanol R, and (B) 10 kg of hypoxanthine R 
dissolved in 10 ml of dimethyl sulfoxide R and diluted to 100 ml with methanol R. 
After removing the plate from the chromatographic chamber, allow it to dry in air, 
and examine the chromatogram in ultraviolet light (254 m ) .  

Any spot obtained with solution A, other than the principal spot, is not more 
intense than that obtained with solution B. 
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Assay. Dissolve about 0.3 g, accurately weighed, in 80 rnl of dimethylformamide R, 
add 5 drops of thymol blue/dimethylformamide TS, and titrate with sodium me- 
thoxide (0.1 mol/l) VS to a blue endpoint, as described under "Non-aqueous 
titration", Method B (Vol. 1, p. 132). 

Each rnl of sodium methoxide (0.1 moV1) VS is equivalent to 15.22 mg of C,H4N4S. 

Natrii amidotrizoas 

Sodium amidotrizoate 

C11H,I,N,NaO, 

Relative molecular mass. 635.9 

Chemical name. Monosodium 3,5-diacetamido-2,4,6-triiodobenzoate; mono- 
sodium 3,5-bis(acety1amino)-2,4,6-triiodobenzoate; CAS Reg. No. 737-31-5. 

Other names. Sodium diatrizoate; diatrizoate sodium. 

Description. A white powder; odourless or almost odourless. 

Solubility. Freely soluble in water; slightly soluble in ethanol (-750 g/l) TS; practi- 
cally insoluble in acetone R and ether R. 

Category. Radiocontrast medium. 

Storage. Sodium amidotrizoate should be kept in a well-closed container, protect- 
ed from light. 
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Requirements 
Sodium amidotrizoate contains not less than 98.0% and not more than the equiva- 
lent of 102.0% of C,,H,I,N,NaO,, calculated with reference to the anhydrous 
substance. 

Identity tests 
Either tests A and E or tests B, C, D, and E may be applied. 

A. Carry out the examination as described under "Spectrophotometry in the 
inhared regionJJ (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
with the spectrum obtained from sodium amidotrizoate RS or with the reference 
spectrum of sodium amidotrizoate. 

B. Carry out the test as described under "Thin-layer chromatographyJJ (Vol. 1, 
p. 83), using silica gel R4 as the coating substance and 20 volumes of chloroform 
R, 10 volumes of methanol R, and 2 volumes of ammonia (-260 g/l) TS as the 
mobile phase. Apply separately to the plate 10 p1 of each of two solutions in a 
mixture of 80 mg of sodium hydroxide R in 100 m1 of methanol R containing 
(A) 1 mg of Sodium arnidotrizoate per m1 and (B) 1 mg of sodium amidotrizoate 
RS per d. After removing the plate from the chromatographic chamber, allow it 
to dry in air, and examine the chromatogram in ultraviolet light (254 nrn). 

The principal spot obtained with solution A corresponds in position, appear- 
ance, and intensity with that obtained with solution B. 

C. Place 20 mg into a flask, add 5 ml of sodium hydroxide (-80 g/l) TS, and boil 
gently under a reflux condenser for 10 minutes. Cool, add 5 ml of hydrochloric 
acid (-70 g/l) TS, and cool in ice for 5 minutes. Add 4 ml of sodium nitrite 
(10 g/l) TS, cool in ice for 5 minutes, add 0.3 g of sulfamic acid R, swirl gently 
until effervescence ceases, and add 2 m1 of N-(l-naphthy1)ethylenediamine 
hydrochloride (5 g/l) TS; an orange-red colour is produced. 

D. Heat 0.1 g in a suitable crucible; violet vapours are evolved. 

E. When tested for sodium as described under "General identification testsn 
(Vol. 1, p. 115), yields the characteristic reactions. If reaction B is to be used, 
prepare a 20 mg/ml solution. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 1 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 20 &g. 

Iodides. Dissolve 0.8 g in 10 m1 of water, add drop by drop nitric acid (-130 g/l) TS 
until complete precipitation is obtained, then add an excess of 3 d. Filter, and wash 
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the precipitate with 5 m1 of water; to the filtrate add 1 m1 of hydrogen peroxide 
(-330 g/l) TS and 1 m1 of chloroform R, and shake. To serve as a reference solution, 
treat similarly 2 ml of iodide standard (20 pg Ilml) TS with 3 ml of nitric acid 
(-130 gll) TS and sufficient water to equal the volume of the solution to be tested. 
Any red-violet colour in the chloroform layer is not darker than that obtained from 
the reference solution. 

Clarity and colour of solution. A solution of 0.2 g in 10 ml of water is clear and 
colourless. 

Water. Determine as described under "Determination of water by the Karl Fischer 
method", Method A (Vol. 1, p. 135), using 0.4 g; the water content is not more than 
100 mg/g. 

pH value. pH of a 0.50 glml solution, 7.5-9.5. 

Primary aromatic arnines. Place about 1 g, accurately weighed, in a 50-ml 
volumetric flask, and add 5 m1 of water, 10 ml of sodium hydroxide (0.1 moVl) 
VS, and 25 m1 of dimethyl sulfoxide R. Stopper the flask, mix the contents by 
gentle swirling, and allow to stand in an ice-bath, protected from light, for 
5 minutes. Keeping the flask in the ice-bath add slowly 2 m1 of hydrochloric 
acid (-250 gll) TS, mix, and allow to stand for 5 minutes. Add 1.5 m1 of sodium 
nitrite (35 gll) TS, mix, and allow to stand for 5 minutes. Add 2 ml of sulfamic 
acid (50 gll) TS, mix, and again allow to stand for 5 minutes. Add 2 m1 of N-(l- 
naphthy1)ethylenediamine hydrochloridell-propanol TS and mix. Remove the 
flask from the ice-bath and allow to stand in water at 22-25 "C for 10 minutes 
with occasional gentle shalung. Dilute to 50 ml with dimethyl sulfoxide R and 
mix. 

Within 5 minutes after the addition of the last reagent measure the absorbance at 
about 470 nm, against a solvent cell containing the reagents prepared in a similar 
manner. The absorbance does not exceed 0.40. 

Assay. To about 0.3 g, accurately weighed, add 30 m1 of sodium hydroxide (50 g/l) 
TS and 0.5 g of zinc R powder. Boil under a reflux condenser for 1 hour. Cool the 
flask to room temperature, rinse the condenser with 20 m1 of water, and filter. 
Thoroughly rinse the flask and add the rinse liquid to the filter. To the filtrate add 
5 m1 of glacial acetic acid R and 1 m1 of tetrabromophenolphthalein ethyl ester TS 
and titrate with silver nitrate (0.05 moV1) VS until the yellow precipitate formed just 
turns green. 

Each m1 of silver nitrate (0.05 moV1) VS is equivalent to 10.60 mg of C,,H,I,N,NaO,. 
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Norethisteroni enantas 

Norethisterone enantate 

Relative molecular mass. 410.6 

Chemical names. 17-Hydroxy-19-nor-17a-pregn-4-en-20-yn-3-one heptanoate; 
17-[(l -oxohepty1)oxy]-19-nor-17a-pregn-4-en-20-n-3-one; CAS Reg. No. 3836- 
23-5. 

Other name. Norethindrone enantate. 

Description. A white to creamy white, crystalline powder; odourless. 

Solubility. Practically insoluble in water; freely soluble in acetone R, methanol R, 
dehydrated ethanol R, dioxan R, ether R, and chloroform R; slightly soluble in light 
petroleum R. 

Category. Contraceptive. 

Storage. Norethisterone enantate should be kept in a tightly closed container, 
protected from light. 

Requirements 
Norethisterone enantate contains not less than 96.0% and not more than the 
equivalent of 104.0% of C,,H,,O,, calculated with reference to the dried substance. 
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Identity tests 
A. Carry out the examination as described under "Spectrophotometry in the 

infrared regionn (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
with the spectrum obtained from norethisterone enantate RS or with the refer- 
ence spectrum of norethisterone enantate. 

served between 210 nm and 290 nm, exhibits a maximum at about 240 nm. 
B. The absorption spectrum of a 13.5 &/ml solution in methanol R when ob- ,. 

C. Dissolve 1 mg in 1 m1 of dehydrated ethanol R and add 0.5 ml of sulfuric acid 
(-1760 gll) TS; a violet solution is produced with a red fluorescence. 

Melting range. 68-73 "C. 

Specific optical rotation. Use a 20 mglml solution in chloroform R; [a] 2,0°C= -10.0 
to -15.0". 

Solution in chloroform. A solution of 0.2 g in 10 ml of chloroform R is clear and 
almost colourless. 

Sulfated ash. Not more than 1.0 mglg. 

Loss on drying. Dry over silica gel, desiccant, R at ambient temperature for 
4 hours; it loses not more than 5.0 mglg. 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R6 as the coating substance and a mixture of 
2 volumes of cyclohexane R and 1 volume of ethyl acetate R as the mobile phase. 
Apply separately to the plate 5 p1 of each of two solutions in chloroform R contain- 
ing (A) 20 mg of Norethisterone enantate per m1 and (B) 0.1 mg of Norethisterone 
enantate per ml. After removing the plate from the chromatographic chamber, 
allow it to dry in air and examine the chromatogram in ultraviolet light (254 m ) .  
Spray the plate with antimony trichloride TS, heat at 110 'C for 15 minutes, and 
examine the chromatogram in ultraviolet light (365 nm). 

Any spot obtained with solution A, other than the principal spot, is not more 
intense than that obtained with solution B. 

Free enantic acid. Dissolve 0.3 g in 10 m1 of neutralized ethanol (-750 gll) TS using 
bromothymol blue/ethanol TS as indicator. Titrate the solution quickly with so- 
dium hydroxide (0.01 mol/l) VS to a light blue endpoint; not more than 0.3 ml 
(corresponding to 1.3 mglg of enantic acid). 

Assay. Dissolve about 13.5 mg, accurately weighed, in sufficient methanol R to 
produce 100 ml; dilute 10 m1 of this solution to 100 ml with the same solvent. 
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Measure the absorbance of the diluted solution in a l-cm layer at the maximum at 
about 240 nm and calculate the content of C,,H3,03 using the absorptivity value of 
42.8 ( A  = 428). 

Podophylli resina 

Podophyllurn resin 

Composition. Podophyllum resin is a mixture of resins obtained from the rhi- 
zomes and roots of Podophyllum hexandrum Royle (P. emodi Wall.) or Podophyllum 
peltatum L. after percolation with ethanol and precipitation from water or very 
dilute acids. 

Chemical name. Podophyllum resin; CAS Reg. No. 8050-60-0. 

Other name. Podophyllinum. 

Description. Light brown to greenish yellow or brownish grey masses or an 
amorphous powder. 

Solubility. Practically insoluble in cold water; partially soluble in hot water, chloro- 
form R, and ether R; soluble in ethanol (-750 g/l) TS. 

Category. Keratolytic agent. 

Storage. Podophyllum resin should be kept in a tightly closed container, protected 
from light, and preferably stored at a temperature between 2 and 15 "C. 

Labelling. The designation on the container should state the botanical source. 

Additional information. CAUTION: Podophyllum resin must be handled with 
care, avoiding contact with the skin and mucous membranes and inhalation of 
airborne particles. 

On exposure to light or to temperatures above 25 "C, it becomes darker in colour. 

Requirements 
Podophyllum resin contains not less than 40.0% and not more than the equivalent 
of 52.5% of podophyllum toxin (a and P peltatum), calculated with reference to 
the dried substance. 
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Identity tests 
A. Dissolve 10 mg in 2 ml of ethanol (-750 g/l) TS and add 1 drop of ferric chloride 

(25 g/l) TS; a deep, dark green colour is produced and the solution appears black 
in reflected light. 

B. Add 0.4 g, finely powdered, to 3 ml of ethanol (-535 g/l) TS, then add 0.5 ml of 
potassium hydroxide (1 moV1) VS, shake gently, and allow to stand; the resin of 
P. hexandrum produces a stiff jelly, whereas the resin of P. peltatum does not 
gelatinize. 

C. To two separate tubes add a few mg of Podophyllum resin, add potassium 
hydroxide (1 moV1) VS to one tube and sodium hydroxide (1 moVl) VS to the 
other, and allow to dissolve; a yellow solution is produced in both tubes which 
becomes darker on standing. Add a few drops of hydrochloric acid (-250 gll) TS; 
a resin precipitates. 

Matter insoluble in ethanol. Shake 1 g, finely powdered, with 20 m1 of ethanol 
(-750 gll) TS for 5 minutes. Filter through a sintered-glass crucible (approx. porosity 
40 pm), wash the filter with ethanol (-750 gll) TS, and dry at 105 "C; the residue 
weighs not more than 25 mg. 

Matter insoluble in ammonia. Shake 0.5 g, finely powdered, with 30 ml of 
ammonia (-100 g/l) TS for 30 minutes at about 20 "C. Filter through a sintered-glass 
crucible (approx. porosity 40 pm) and wash the flask and filter with 30 ml of water, 
the time taken for filtering and washing being not more than 10 minutes. Dry the 
filter with the residue to constant mass at 105 "C; the residue from the resin of P. 
hexandrum weighs not less than 0.18 g and not more than 0.30 g, whereas the 
residue from the resin of P. peltatum weighs not more than 50 mg. 

Sulfated ash. Not more than 15 mglg. 

Loss on drying. Dry to constant mass at 105 "C; it loses not more than 50 mglg. 

Assay. Transfer about 0.45 g, finely powdered and accurately weighed, to a glass- 
stoppered 50-ml flask, add 15 m1 of chloroform R, and shake for 30 minutes. Filter, 
then transfer 10 m1 of the filtrate to a tared 100-rnl flask, previously dried to 
constant mass at 70 "C and containing 80 m1 of light petroleum R. Filter the 
precipitate through a tared sintered-glass crucible (approx. porosity 40 pm), previ- 
ously dried to constant mass at 70 'C, and wash the flask and the filter with 20 m1 of 
light petroleum R. Dry both of them at 70 "C for 1 hour, cool, and weigh. Determine 
the mass of the residue, talung into account the tare of the filter and the flask. 

Each g of residue is equivalent to 0.30 g of Podophyllum resin. 
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Propyliodonum 

Propy liodone 

Relative molecular mass. 447.0 

Chemical name. Propyl 3,5-diiodo-4-0x0-l(4H)-pyridineacetate; CAS Reg. No. 
587-61-1. 

Description. A white or almost whlte, crystalline powder; odourless or almost 
odourless. 

Solubility. Practically insoluble in water; slightly soluble in ethanol (-750 g/l) TS 
and chloroform R; very slightly soluble in ether R. 

Category. Radiocontrast medium. 

Storage. Propyliodone should be kept in a tightly closed container, protected from 
light. 

Requirements 
Propyliodone contains not less than 99.0% and not more than the equivalent of 
101.0% of C,oH,,I,N03, calculated with reference to the dried substance. 

Identity tests 
1 A. The absorption spectrum of a 20M/ml  solution in dehydrated ethanol R, when 

, observed between 230 nm and 350 nm, exhibits 2 maxima at about 239 nrn and 
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281 nm; the absorbances of a l-cm layer at those wavelengths are about 0.64 
and 0.52, respectively. 

B. Heat 0.1 g with a few drops of sulfuric acid (-1760 g/l) TS in a suitable crucible; 
violet vapours are evolved. 

Melting range. 187-190 "C. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metalsn, Procedure 3 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 20 pg/g. 

Halides. Shake 2.4 g with 30 ml of water for 15 minutes and filter. To 10 ml of the 
filtrate add 1 m1 of nitric acid (-130 g/l) TS, 2 ml of sodium nitrite (1 g/l) TS, and 2 m1 
of chloroform R, shake well, and centrifuge. To serve as a reference solution, treat 
similarly 2 ml of iodide standard (20 pg I/&) TS with 8 ml of water. The content of 
halides, expressed as iodides, does not produce a solution with any red-violet colour 
more intense than that of the reference solution. 

Sulfated ash. Not more than 1.0 mg/g. 

Loss on drying. Dry to constant mass at 105 "C; it loses not more than 5.0 mg/g. 

Acidity. Dissolve 1 g in 40 m1 of hot l-propanol R, previously neutralized using 
phenolphthalein/ethanol TS, cool, and allow to stand for 15 minutes with frequent 
shalung. Filter, wash the residue with neutralized l-propanol R, filter again, and com- 
bine the filtrate and the wash liquids. Titrate with sodium hydroxide (0.05 moVl) 
VS, using phenolphthalein/ethanol TS as indicator, until a pink colour persists for 
15 seconds; not more than 0.15 ml of sodium hydroxide (0.05 moM) VS is required. 

Assay. Carry out the combustion as described under "Oxygen flask methodn for 
iodine (Vol. 1, p. 125), using about 15 mg, accurately weighed. Titrate the liberated 
iodine with sodium thiosulfate (0.02 moV1) VS. 

Each ml of sodium thiosulfate (0.02 moV1) VS is equivalent to 0.7450 mg of 

CIOHllI2NO3. 
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Tamoxifeni citras 

Tamoxifen citrate 

Relative molecular mass. 563.6 

Chemical name. (~-2-Ip-(1,2-Diphenyl-l-butenyl)phenoxy]-N,N-dimethylethyl- 
amine citrate (1:l); (2)-2-[4-(1,2-diphenyl-l-butenyl)phenoxy]-N,N-dimethyl- 
ethanamine 2-hydroxy-l,2,3-propanetricarboxylate (1:l); CAS Reg. No. 54965-24-1. 

Description. A white or almost white, crystalline powder. 

Solubility. Slightly soluble in water and acetone R; soluble in methanol R. 

Category. Antiestrogen. 

Storage. Tamoxifen citrate should be kept in a well-closed container, protected 
from light. 

Requirements 
Tamoxifen citrate contains not less than 99.0% and not more than the equivalent 
of 101.0% of C,6H,,N0,C,H80,, calculated with reference to the dried substance. 

Identity tests 
Either tests A and D or tests B, C, and D may be applied. 

A. Carry out the examination as described under "Spectrophotometry in the 
infrared region" (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
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with the spectrum obtained from tamoxifen citrate RS or with the reference 
spectrum of tamoxifen citrate. 

B. Carry out the test as described under "Thin-layer chromatography" (Vol. 1, 
p. 83), using silica gel R4 as the coating substance and a mixture of 9 volumes of 
toluene R and 1 volume of triethylamine R as the mobile phase. Apply separate- 
ly to the plate 5 p1 of each of two solutions in methanol R containing (A) 10 mg 
of Tamoxifen citrate per m1 and (B) 10 mg of tamoxifen citrate RS per ml. Aher 
removing the plate from the chromatographic chamber, allow it to dry in air, 
and examine the chromatogram in ultraviolet light (254 nrn). 

The principal spot obtained with solution A corresponds in position, appear- 
ance, and intensity with that obtained with solution B 

C. To 10 mg add 4 m1 of pyridine R and 2 m1 of acetic anhydride R, and shake; a 
yelIow colour is immediately produced. Heat on a water-bath for 2 minutes; a 
light pink to red colour is produced. 

D. Melting temperature, about 142 "C with decomposition. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 3 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 10 pg/g. 

Sulfated ash. Not more than 2.0 mglg. 

Loss on drying. Dry to constant mass at 105 'C; it loses not more than 5.0 mg/g. 

E-isomer and related substances. Carry out the test as described under "High 
performance liquid chromatographyn (Vol. 3, p. 373), using a stainless steel column, 
length 20 cm and internal diameter 5 mm, packed with particles of silica gel having 
a diameter of 5 pm, the surface of which has been modified with chemically bonded 
octadecyl silyl groups. 

As the mobile phase, use a mixture of 300 volumes of acetonitrile R, 125 volumes of 
water, 75 volumes of tetrahydrofuran R, and 2 volumes of ammonia (-260 g/l) TS. 

Prepare the following solutions in a mixture of 12 volumes of acetonitrile R, 
5 volumes of water, and 3 volumes of tetrahydrofuran R, and dilute to 10 rnl with 
the same solvent mixture. Weigh accurately for solution (A) 25 mg of Tamoxifen 
citrate, and for solution (B) 25 mg of tamoxifen citrate impurity standard RS. For 
solution (C) dilute 1 volume of solution A to 100 volumes with the same solvent 
mixture. 

Operate at a flow rate of 1.5 m1 per minute. As a detector use an ultraviolet 
spectrophotometer at a wavelength of about 240 nm, the instrument being fitted 
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with a low volume flow cell (10 p1 is suitable) and a suitable recorder. Make three 
replicate injections of solution B, to determine the volumes of the solutions to be 
injected to produce adequate peak responses. 

In the chromatogram obtained with solution B a peak due to the E-isomer immedi- 
ately follows the peak due to 2-tamoxifen. Adjust the sensitivity of the instrument 
so that the height of the peak due to E-tarnoxifen is about 15% of full-scale deflection 
on the chart paper. Measure the height of the peak due to E-tamoxifen by dropping 
a perpendicular from the apex of the peak to a line drawn tangentially between the 
troughs on each side of the E-isomer peak or the trough between the E- and 2-isomer 
peaks and the baseline, whichever is appropriate. The height of the trough separating 
the peaks due to E- and 2-tamoxifen in the chromatogram obtained with solution B 
must be less than 7% of full-scale deflection on the chart paper, and the retention 
time of the main peak not more than 30 minutes. (The retention time decreases with 
increasing concentration of ammonia in the mobile phase.) 

Calculate the content of E-isomer using the declared content of E-isomer in tamox- 
ifen citrate impurity standard RS; not more than 10 mg/g. Furthermore, the area of 
any secondary peak obtained with solution A, other than the peak due to the E- 
isomer, is not greater than half that of the peak due to tamoxifen obtained with 
solution C, and the sum of these areas is not greater than the peak due to tamoxifen 
obtained with solution C. 

Assay. Dissolve about 1 g, accurately weighed, in 150 m1 of glacial acetic acid RI, add 
0.25 m1 of 1-naphtholbenzein/acetic acid TS, and titrate with perchloric acid 
(0.1 molll) VS as described under "Non-aqueous titration", Method A (Vol. 1, p. 131). 

Each m1 of perchloric acid (0.1 mol/l) VS is equivalent to 56.36 mg of 
C2,H2,NOJC,H,07. 

Thiopentalum natricum 

Thiopental sodium 
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Relative molecular mass. 264.3 

Chemical name. Sodium 5-ethyl-5-(1-methylbuty1)-2-thiobarbiturate; 5-ethyl- 
dihydro-5-(l-methylbutyl)-2-thioxo-4,6(1H,5H)-pyrimidinedione monosodium 
salt; CAS Reg. No. 71-73-8. 

Description. A yellowish white powder; odour, characteristic. 

Solubility. Freely soluble in water and ethanol (-750 g/l) TS; practically insoluble in 
ether R. 

Category. General anaesthetic. 

Storage. Thiopental sodium should be kept in a tightly closed container, protected 
from light. 

Additional information. Thiopental sodium is hygroscopic. Even in the absence 
of light, it is gradually degraded on exposure to a humid atmosphere, the decompo- 
sition being faster at higher temperatures. 

Requirements 

Thiopental sodium contains not less than 97.0% and not more than the equiva- 
lent of 102.0% of Cl,Hl,N2Na02S, calculated with reference to the dried sub- 
stance. 

Identity tests 
Either tests A and D or tests B, C, and D may be applied. 

A. Carry out the examination as described under "Spectrophotometry in the 
infrared region" (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
with the spectrum obtained from thiopental sodium RS or with the reference 
spectrum of thiopental sodium. 

B. See the test described below under "Related substances". The principal spot 
obtained with solution A corresponds in position, appearance, and intensity 
with that obtained with solution B. 

C. Fuse 0.2 g with 1 g of sodium hydroxide R in a test-tube until the glass glows 
red; the melt turns red-brown and vapours are evolved. Insert moistened pH- 
indicator paper R into the vapours; its coloration is changed to an alkaline range. 
Cool and add 5 m1 of water to the melt, mix well, and filter. Acidify the filtrate 
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with sulfuric acid (-100 g/l) TS and heat gently; the vapours evolved turn a strip 
of lead nitrate paper R to brown and then to black. 

D. When tested for sodium as described under "General identification tests" 
(Vol. 1, p. 115), yields the characteristic reactions. If reaction B is to be used, 
prepare a 20 mg/ml solution. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described 
under "Limit test for heavy metals", Procedure 3 (Vol. 1, p. 118); determine the 
heavy metals content according to Method A (Vol. 1, p. 119); not more than 
20 

Clarity and colour of solution. A solution of 1 g in 10 ml of water is clear and not 
more intensely coloured than standard colour solution Gn5 when compared as 
described under "Colour of liquids" (Vol. 1, p. 50). 

Loss on drying. Dry at 80 'C for 4 hours; it loses not more than 20 mg/g . 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R4 as the coating substance and a mixture 
of 5 volumes of ammonia (-260 g/l) TS, 15 volumes of ethanol (-750 g/l) TS, and 
80 volumes of chloroform R as the mobile phase. Apply separately to the plate 
20 p1 of each of three solutions containing (A) 10 mg of Thiopental sodium per 
m1 (disregard any slight residue), (B) 10 mg of thiopental sodium RS per ml, and 
(C) 0.05 mg of Thiopental sodium per ml. After removing the plate from the 
chromatographic chamber, examine the chromatogram immediately in ultraviolet 
light (254 nm). 

Any spot obtained with solution A, other than the principal spot, is not more 
intense than that obtained with solution C. Disregard any spot at the point of 
application. 

Assay. Dissolve about 0.15 g, accurately weighed, in 5 ml of water, add 2 ml of 
sulfuric acid (-100 g/l) TS, and extract with four 10-ml quantities of chloroform R. 
Filter the combined chloroform extracts, evaporate the filtrate to dryness on a 
water-bath, and dissolve the residue in 30 ml of dimethylformamide R previously 
neutralized with lithium methoxide (0.1 moV1) VS. Titrate immediately with 
l i h u m  methoxide (0.1 mol/l) VS, using 0.1 ml of thymol blue/methanol TS as 
indicator, until a blue colour is obtained. Protect the solution from atmospheric 
carbon dioxide during the titration. 

Each m1 of lithium methoxide (0.1 moVl) VS is equivalent to 26.43 mg of 
C,,H,,N,NaO,S. 
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Timolol maleate 

Relative molecular mass. 432.5 

Chemical name. (-)-(~-l-(tert-Butylamino)-3-[(4-morpholino-ll2,5-~adiazol-3- 
yl)oxy]-2-propanol maleate (1: 1) (salt); (S)-l-[(l,l-dimethylethyl)amino]-3-[[4-(4- 
morpholinyl)-1,2,5-thiadiazol-3-y1]oxy]-2-propanol (2)-2-butenedioate (1:l) (salt); 
CAS Reg No. 26921-17-5. 

Description. A white or almost white powder; odourless or almost odourless. 

Solubility. Soluble in water, methanol R, and ethanol (-750 g/l) TS; sparingly 
soluble in chloroform R; practically insoluble in ether R. 

Category. Antiglaucoma drug. 

Storage. Timolol maleate should be kept in a well-closed container, protected from 
light. 

Requirements 
Timolol maleate contains not less than 98.0% and not more than the equivalent of 
101.0% of C,,H,4N,03S,C4H40,, calculated with reference to the dried substance. 

Identity tests 
Either test A alone or tests B and C may be applied. 

A. Carry out the examination as described under "Spectrophotometry in the 
infrared region" (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
with the spectrum obtained from timolol maleate RS or with the reference 
spectrum of timolol maleate. 
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M / B. The absorption spectrum of a 25M/ml  solution in sulfuric acid (0.05 moVl) VS, 
, when observed between 230 nm and 350 m ,  exhibits a maximum at about 

295 nm; the absorbance of a l-cm layer at this wavelength is about 0.52. 

C. Dissolve 0.2 g in 3 ml of water, add 2 rnl of sodium hydroxide (-200 g/l) TS, and 
shake with three quantities, each of 3 ml, of ether R. Warm the aqueous layer in 
a water-bath for 10 minutes, add 2 m1 of bromine TS1, boil, and cool. Add 0.2 m1 
of this solution to 10 mg of resorcinol R dissolved in 3 m1 of sulfuric acid 
(-1760 g/l) TS, and heat in a water-bath for 15 minutes; a bluish black colour is 
produced. 

Specific optical rotation. Use a 50 mg/ml solution in hydrochloric acid (1 moV1) 
j VS; 60 =-I .7 to 
L I.. 

Clarity and colour of solution. A solution of 0.2 g in 10 m1 of water is clear and 
colourless. 

Sulfated ash. Not more than 1.0 mglg. 

Loss on drying. Dry to constant mass at 100 "C under reduced pressure (not 
exceeding 0.6 kPa or 5 mm of mercury); it loses not more than 5.0 mg/g. 

pH value. pH of a 20 mg/ml solution, 3.8-4.3. 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R6 as the coating substance (a precoated 
plate from a commercial source is suitable) and a mixture of 80 volumes of di- 
chloromethane R, 20 volumes of methanol R, and 1 volume of ammonia (-260 g/l) 
TS as the mobile phase. Apply separately to the plate 10 p1 of each of three solutions 
in methanol R containing (A) 50 mg of Timolol maleate per ml, (B) 0.2 mg of 
Timolol maleate per ml, and (C) 0.1 mg of Timolol maleate per ml. After removing 
the plate from the chromatographic chamber, allow it to dry in air, and examine the 
chromatogram in ultraviolet light (254 m ) .  Then expose the plate to iodine vapours 
for 2 hours and examine the chromatogram in daylight. 

Using both methods of visualization, any spot obtained with solution A, other than 
the principal spot, is not more intense than that obtained with solution B, and not 
more than two such spots are more intense than that obtained with solution C. 

Assay. Dissolve about 0.85 g, accurately weighed, in 90 m1 of glacial acetic acid RI, 
add 3 drops of l-naphtholbenzein/acetic acid TS as indicator, and titrate with 
perchloric acid (0.1 moV1) VS as described under "Non-aqueous titration", Method 
A (Vol. 1, p. 131). 

Each ml of perchloric acid (0.1 mol/l) VS is equivalent to 43.25 mg of 

C13H24N403SJC4H404' 
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Vinblastini sulfas 

Vinblastine sulfate 

Relative molecular mass. 909.1 

Chemical name. Vincaleukoblastine sulfate (1:l) (salt); CAS Reg. No. 143-67-9. 

Description. A white to slightly yellow, amorphous or crystalline powder. 

Solubility. Freely soluble in water; sparingly soluble in chloroform R; very slightly 
soluble in ethanol (-750 g/l) TS; practically insoluble in ether R. 

Category. Cytotoxic drug. 

Storage. Vinblastine sulfate should be kept in a tightly closed container, protected 
from light, and stored at a temperature between 2 and 8 "C. 

Additional information. CAUTION: Vinblastine sulfate must be handled with 
care, avoiding contact with the slun and inhalation of airborne particles. It is very 
hygroscopic and unstable. Before the bottle is opened, it should be allowed to come 
to room temperature in a desiccator. 

Requirements 
Vinblastine sulfate contains not less than 96.0% and not more than the equivalent 
of 101.0% of C4,H58N40,,H,S04, calculated with reference to the dried substance. 
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Identity tests 
Either tests A and D or tests B, C, and D may be applied. 

A. Carry out the examination as described under "Spectrophotometry in the 
infrared regionn (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
with the spectrum obtained from vinblastine sulfate RS or with the reference 
spectrum of vinblastine sulfate. 

B. See the test described below under "Related alkaloidsn. The principal spot 
obtained with solution A corresponds in position, appearance, and intensity 
with that obtained with solution C. 

C. To 1 mg add 0.2 m1 of vanillin~hydrochloric acid TS and allow to stand for 
1 minute; a pink colour is produced (distinction from vincristine sulfate). 

D. A 20 mg/ml solution yields reaction A described under "General identification 
tests" as characteristic of sulfates (Vol. 1, p. 115). 

Specific optical rotation. Use a 20 mg/ml solution in methanol R and calculate 
with reference to the dried substance; [a] 2,0 "C = -28 to -35". 

Clarity of solution. A solution of 30 mg in 10 m1 of water is clear. 

Loss on drying. Dry at 60 "C under reduced pressure (not exceeding 0.6 kE'a or 
5 mm of mercury) for 16 hours; it loses not more than 17 mg/g. 1 
pH value. pH of a 1.5 mg/ml solution, 3.5-5.0. 

Related alkaloids. Carry out the test as described under "Thin-layer chromatog- 
raphy" (Vol. 1, p. 83), using silica gel R4 as the coating substance and a mixture of 
80 volumes of toluene R, 40 volumes of chloroform R, and 6 volumes of diethyl- 
amine R as the mobile phase. Apply separately to the plate 5 p1 of each of 
three solutions in methanol R containing (A) 10 mg of Vinblastine sulfate per ml, 
(B) 0.2 mg of vincristine sulfate RS per ml, and (C) 10 mg of vinblastine sulfate RS 
per rnl. After removing the plate from the chromatographic chamber, allow it to dry 
in air, and examine the chromatogram in ultraviolet light (254 nrn). 

Any spot obtained with solution A, other than the principal spot, is not more 
intense than that obtained with solution B. 

Assay. Dissolve about 10 mg, accurately weighed, in sufficient methanol R to 
produce 500 ml. 

Measure the absorbance of h s  solution in a l-cm layer at the maximum at about 
267 nm. Calculate the content of C,,H,,N40,,H,S04, using the absorptivity value of 
18.5 (A = 185). 
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Substances undergoing chemical changes during 
formulation 

Acidum amidotrizoicum 

Amidotrizoic acid 

Amidotrizoic acid, anhydrous 
Amidotrizoic acid, dihydrate 

n = 0 (anhydrous) 
n = 2 (dihydrate) 

Cl,H,13N,04 (anhydrous) 

Cl1H,I3N2O4,2H2O (dihydrate) 

Relative molecular mass. 613.9 (anhydrous); 649.9 (dihydrate). 

Chemical name. 3,5-Diacetamido-2,4,6-triiodobenzoic acid; 3,5-bis(acety1amino)- 
2,4,6-triiodobenzoic acid; CAS Reg. No. 117-96-4 (anhydrous). 

3,5-Diacetamido-2,4,6-triiodobenzoic acid dihydrate; 3,5-bis(acety1amino)-2,4,6- 
triiodobenzoic acid dihydrate; CAS Reg. No. 50978-11-5 (dihydrate). 

Other name. Diatrizoic acid. 

Description. A white or almost white, crystalline powder; odourless. 

Solubility. Very slightly soluble in water and ethanol (-750 g/l) TS; soluble in 
dimethylformamide R; sparingly soluble in methanol R; practically insoluble in 
chloroform R and ether R; dissolves in solutions of alkali hydroxides. 

97 
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Category. Used in the preparation of meglumine amidotrizoate as a radiocontrast 
medium. 

Storage. Amidotrizoic acid should be kept in a well-closed container, protected 
from light. 

Labelling. The designation on the container of amidotrizoic acid should state 
whether the substance is the dihydrate or the anhydrous form. 

Requirements 
Amidotrizoic acid contains not less than 98.0% and not more than the equivalent 
of 102.0% of C,,H,I,N,O,, calculated with reference to the dried substance. 

Identity tests 
Either test A alone or tests B, C, and D may be applied. 

A. Carry out the examination as described under "Spectrophotometry in the 
infrared region" (Vol. 1, p. 40). Previously dry the dihydrate of amidotrizoic acid 
at 105 "C for 4 hours. The infrared absorption spectrum is concordant with the 
spectrum obtained from amidotrizoic acid RS or with the reference spectrum of 
amidotrizoic acid. 

B. Carry out the test as described under "Thin-layer chromatography" (Vol. 1, 
p. 83), using silica gel R4 as the coating substance and a mixture of 20 volumes 
of chloroform R, 10 volumes of methanol R, and 2 volumes of ammonia 
(-260 g/l) TS as the mobile phase. Apply separately to the plate 10 p1 of each of 
two solutions in a mixture of 0.8 g of sodium hydroxide R dissolved in 1000 ml 
of methanol R containing (A) 1 mg of Amidotrizoic acid per m1 and (B) 1 mg of 
amidotrizoic acid RS per ml. After removing the plate from the chromatographic 
chamber, allow it to dry in air, and examine the chromatogram in ultraviolet 
light (254 nrn). 

The principal spot obtained with solution A corresponds in position, appear- 
ance, and intensity with that obtained with solution B. 

C. Heat 0.5 g in a suitable crucible; violet vapours are evolved. 

D. Use 10 mg; it yields the reaction described for the identification of primary 
aromatic amines under "General identification tests" (Vol. 1, p. I l l ) ,  producing 
a red-violet precipitate. 

Heavy metals. Suspend 10 g in 10 m1 of water and with stirring add slowly 1.5 m1 
of sodium hydroxide (-400 g/l) TS. When dissolved, adjust the pH to between 7.0 
and 7.5 with sodium hydroxide (-80 g/l) TS or hydrochloric acid (-70 g/l) TS, and 
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dilute with water to 20 ml. Use 2 m1 of this solution and determine the heavy 
metals content as described under "Limit test for heavy metals", Method A 
(Vol. 1, p. 119); not more than 20 pg/g. (Keep the remaining solution for "Iodine 
and iodides".) 

Halides. Dissolve 2.5 g in a mixture of 20 rnl of water and 2.5 ml of ammonia 
(-100 g/l) TS. Add 20 ml of nitric acid (-130 g/l) TS, dilute with sufficient water to 
produce 100 ml, allow to stand for 15 minutes with occasional shalung, and filter. 
Eliminate the first 10 m1 of the filtrate and proceed with 25 m1 of the filtrate as 
described under 'Limit test for chloridesN (Vol. 1, p. 116); the content of halides, 
expressed as chlorides, does not exceed 35 pg/g. 

Iodine and iodides. Place 4 m1 of the solution prepared above for "Heavy metalsn 
in a 50-m1 centrifuge tube and add 20 m1 of water, 5 m1 of toluene R, and 5 m1 of 
sulfuric acid (-100 g/l) TS. Shake and centrifuge; the toluene layer shows no red 
colour. Add 2 m1 of sodium nitrite (10 g/l) TS, shake well, and centrifuge. Similarly 
prepare a reference solution containing 0.5 mg of potassium iodide R in 22 m1 of 
water. Any red colour in the toluene layer is no darker than that obtained with the 
reference solution (200 pg I/g). 

Sulfated ash. Not more than 1.0 mg/g. 

Loss on drying. Dry at 105 "C for 4 hours; anhydrous Amidotrizoic acid loses not 
more than 10 mg/g and the dihydrate loses not less than 45 mg/g and not more than 
70 mg/g. 

Primary aromatic arnines. Dissolve about 0.2 g, accurately weighed, in a mixture 
of 5 ml of water and 1 m1 of sodium hydroxide (-80 g/l) TS. Add 4 ml of sodium 
nitrite (10 g/l) TS and 10 m1 of hydrochloric acid (1 mol/l) VS, shake, and allow to 
stand for 2 minutes. Add 5 m1 of ammonium sulfamate (25 g/l) TS, shake well, allow 
to stand for 1 minute, add 0.4 m1 of l-naphthol/ethanol TS and 15 m1 of sodium 
hydroxide (-80 g/l) TS, and dilute with water to 50 ml. 

Measure the absorbance at about 485 nm against a solvent cell containing the 
reagents prepared in a similar manner; the absorbance is not greater than 0.15. 

Assay. Place about 0.3 g, accurately weighed, in a 125-m1 conical flask and add 
30 m1 of sodium hydroxide (50 g/l) TS and 0.5 g of zinc R powder. Connect the flask 
to a reflux condenser and boil for 1 hour. Cool the flask to room temperature, rinse 
the condenser with 20 m1 of water into the flask, and filter the mixture. hnse  the 
flask and the filter thoroughly and add the rinse liquids to the filtrate. Add 5 m1 of 
glacial acetic acid R and 1 m1 of tetrabromophenolphthalein ethyl ester TS and 
titrate with silver nitrate (0.05 moVl) VS until the yellow precipitate just changes to 
green. 

Each m1 of silver nitrate (0.05 moV1) VS is equivalent to 10.23 mg of C,,H,I,N,O,. 
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Additional requirement for Amidotrizoic acid for parenteral use 
Pyrogens. Carry out the test as described under "Test for pyrogensJJ (Vol. 1, 
p. 155), injecting, per kg of the rabbit's mass, a solution in sterile water R 
containing 0.6 g of Amidotrizoic acid in not more than 5 ml. 

Acidum iotroxicum 

Iotroxic acid 

Relative molecular mass. 1215.8 

Chemical name. 3,3'- [Oxybis(ethyleneoxymethylenecarbonylimino)]bis [2,4,6-tri- 
iodobenzoic acid]; 3,3'-[oxybis[2,1-ethanediyloxy(l-oxo-2,1-ethanediyl)imino]]- 
bis[2,4,6,-triiodobenzoic acid]; CAS Reg. No. 51022-74-3. 

Description. An almost white powder. 

Solubility. Practically insoluble in water, benzene R, and ether R; freely soluble in 
methanol R and dimethylformamide R; dissolves in solutions of alkali hydroxides. 

Category. Used in the preparation of meglumine iotroxate as a radiocontrast 
medium. 

Storage. Iotroxic acid should be kept in a well-closed container, protected From 
light. 

Requirements 
Iotroxic acid contains not less than 98.0% and not more than the equivalent of 
102.0% of C22H,,I,N20,, calculated with reference to the anhydrous substance. 
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Identity tests 
A. Carry out the examination as described under "Spectrophotometry in the 

infrared region" (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
with the spectrum obtained from iotroxic acid RS or with the reference spectrum 
of iotroxic acid. 

B. Heat 0.05 g with 2 m1 of sulfuric acid (-1760 gll) TS in a suitable crucible; violet 
vapours are evolved. 

Heavy metals. For the preparation of the test solution use 1.0 g, add 3 m1 of 
meglumine (100 gll) TS, and proceed as described under "Limit test for heavy 
metals", Procedure 1 (Vol. 1, p. 118); determine the heavy metals content according 
to Method A (Vol. 1, p. 119); not more than 10 pglg. 

Halides. Dissolve 10 g in 30 m1 of meglumine (100 g/l) TS and titrate potentiomet- 
rically with silver nitrate (0.001 moYl) VS. Each ml of silver nitrate (0.001 moY1) VS 
is equivalent to 0.1269 mg of I; the content of halides, expressed as iodides, does not 
exceed 40 pglg. 

Solution in alkali. Dissolve 5 g in 5 m1 of sodium hydroxide (-80 g/l) TS and add 
2 m1 of water; the solution is not more intensely coloured than standard colour 
solution Yw2 when compared as described under "Colour of liquids" (Vol. 1, 
p. 50). 

Sulfated ash. Not more than 1.0 mglg. 

Water. Determine as described under "Determination of water by the Karl Fischer 
method", Method A (Vol. 1, p. 135), using 0.4 g; the water content is not less than 
10 mglg and not more than 30 mglg. 

Foreign substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R6 as the coating substance and a mixture of 
62 volumes of chloroform R, 32 volumes of methanol R, 2 volumes of anhydrous 
formic acid R, and 6 volumes of water as the mobile phase. Apply separately to the 
plate 5 p1 of each of two solutions in methanol R containing (A) 0.1 g of Iotroxic acid 
per m1 and (B) 0.5 mg of Iotroxic acid per ml. After removing the plate from the 
chromatographic chamber, allow it to dry in a current of air at  room temperature, 
and examine the chromatogram in ultraviolet light (254 nrn). 

Any spot obtained with solution A, other than the principal spot, is not more 
intense than that obtained with solution B. 

Primary aromatic amines. Transfer about 1 g, accurately weighed, to a 50-m1 
volumetric flask, dissolve in 2.5 m1 of sodium hydroxide (1 mol/l) VS, and add 
12.5 rnl of water (= solution A). Dissolve 5 mg of 3-amino-2,4,6-triiodobenzoic acid 
RS in 0.2 m1 of sodium hydroxide (0.1 mol/l) VS and dilute with sufficient water to 
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produce 10 ml. Introduce 2 m1 of this solution to a 50-m1 volumetric flask and add 
3 m1 of water and 10 ml of sodium hydroxide (0.1 moV1) VS (= solution B). For the 
blank solution, transfer 5 m1 of water to a 50-m1 volumetric flask and add 10 m1 of 
sodium hydroxide (0.1 moV1) VS. 

Note: Strictly observe the instructions and proceed without delay using the three 
solutions concurrently. 

Add 25 ml of dimethyl sulfoxide R to each solution, close the flasks, and swirl to 
mix. Place them in the dark in an ice-bath and allow to stand for 5 minutes. 
Continue the procedure in the dark. Add while shalung 2 m1 of hydrochloric 
acid (-420 g/l) TS and allow to stand again in the ice-bath for 5 minutes. Add 
while shaking 2 m1 of freshly prepared sodium nitrite (20 g/l) TS. Using a stop- 
watch readable to 1 second, start the timing and allow to stand in the ice-bath 
for exactly 5 minutes. Add 1 ml of freshly prepared sulfamic acid (80 gll) TS, 
start the timing again, shake until no more gas evolves, and allow to stand in the 
ice-bath for exactly 5 minutes. Continue to add 2 m1 of freshly prepared N-(l- 
naphthy1)ethylenediamine hydrochloride/propylene glycol TS, allow to stand in 
a water-bath at 22-25 "C for exactly 10 minutes, and dilute to volume with 
water. 

Proceed immediately with the measurement of the absorbances of solutions A and 
B against the blank solution at a wavelength of about 465 nrn. The absorbance of 
solution A does not exceed that of solution B. 

Assay. Carry out the combustion as described under "Oxygen flask method" 
(Vol. 1, p. 124), but using about 4 mg of Iotroxic acid, accurately weighed, and 
allowing the absorbing liquid after rinsing to stand for 20-30 minutes. Titrate the 
liberated iodine with sodium thiosulfate (0.02 mol/l) VS. 

Each m1 of sodium thiosulfate (0.02 mol/l) VS is equivalent to 0.6754 mg of 

C22H1816N209. 

Additional requirement for lotroxic acid for parenteral use 

Pyrogens. Carry out the test as described under "Test for pyrogens" (Vol. 1, 
p. 155), injecting, per kg of the rabbit's mass, a solution in sterile water R 
containing 0.6 g of Iotroxic acid in not more than 5 ml. 
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Megluminum 

Meglum in e 

H  H  O H H  

1 1 1 1  

Relative molecular mass. 195.2 

Chemical name. l-Deoxy-l-(methy1amino)-D-glucitol; CAS Reg. No. 6284-40-8. 

Description. A white or almost white, crystalline powder; odourless or almost 
odourless. 

Solubility. Freely soluble in water; slightly soluble in ethanol (-750 g/l) TS; practi- 
cally insoluble in chloroform R and ether R. 

Category. Used in the preparation of meglumine amidotrizoate and meglumine 
iotroxate as radiocontrast media. 

Storage. Meglumine should be kept in a well-closed container. 

Requirements 

Meglumine contains not less than 99.0% and not more than the equivalent of 
100.5% of C,H,,NO,, calculated with reference to the dried substance. 

Identity tests 
A. To 5 ml of water add 0.5 ml of paraldehyde R and 0.5 m1 of sulfuric acid 

(-190 g/l) TS. Shake and warm carefully until a cloudy solution appears, then 
allow to cool for 15 minutes. Freshly prepare a solution containing 0.1 g of 
sodium nitroprusside Rper m1 and to 0.2 m1 add 1 m1 of the above solution, then 
add 50 mg of Meglumine and 2 ml of a solution of 50 mg of sodium tetraborate 
R per ml; a blue colour develops slowly which becomes more intense with time. 

B. Dissolve 0.2 g in 2 ml of water, add 0.05 m1 of methyl red/ethanol TS, and 
neutralize with sulfuric acid (0.25 mol/l) VS. Add 1 m1 of sodium hydroxide 
(0.1 mol/l) VS and 1 g of boric acid R; the solution becomes acidic. 



The International Pharmacopoeia 

Melting range. 128-131 "C. 

Specific optical rotation. Use a 0.10 g/ml solution; [a] 2,O "C = -15.7 to -17.3" 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 1 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 20 pg/g. 

Reducing sugars. Dissolve 0.25 g in 5 m1 of water, add 5 m1 of potassio-cupric 
tartrate TS and boil for 2 minutes; no red-brown precipitate is produced. 

Clarity and colour of solution. A solution of 1 g in 10 m1 of water is clear and 
colourless. 

Sulfated ash. Not more than 1.0 mg/g. 

Loss on drying. Dry to constant mass at 105 "C; it loses not more than 10 mg/g. 

Assay. Dissolve about 0.5 g, accurately weighed, in 40 m1 of water and titrate with 
hydrochloric acid (0.1 moV1) VS, using methyl red/ethanol TS as indicator. 

Each m1 of hydrochloric acid (0.1 moV1) VS is equivalent to 19.52 mg of C,H,,NO,. 

Additional requirement for Meglumine for parenteral use 
Pyrogens. Carry out the test as described under "Test for pyrogens" (Vol. 1, 
p. 155), injecting, per kg of the rabbit's mass, a solution in sterile water R 
containing 0.6 g of Meglumine in not more than 5 ml. 
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Acidum aceticum 

Acetic acid 

This monograph covers three concentrations, namely glacial acetic acid, acetic acid and dilute 
acetic acid. 

C,H,O,, Glacial acetic acid 

Relative molecular mass. Glacial acetic acid, 60.05 

Chemical name. Acetic acid; CAS Reg. No. 64-19-7. 

Description. Clear, colourless liquids. At a temperature below 15 "C Glacial acetic 
acid may occur as a translucent, crystalline mass; odour, characteristic and pungent. 

Miscibility. Miscible with water, ethanol (-750 g/l) TS, and glycerol R. 

Category. Acidifying agent. 

Storage. Acetic acid should be kept in a tightly closed container. 

Additional information. Glacial acetic acid is flammable and should be handled 
with care. Congealing point, about 15 "C. 

ipelative densibxd; - Glacial acetic acid 1.050 

- Acetic acid 1.041 

- Dilute acetic acid 1.005 

Requirements 

Glacial acetic acid contains not less than 99.0% d m  and not more than the 
equivalent of 100.5% d m  of C2H,02. 

Acetic acid contains not less than 32.5% d m  and not more than the equivalent of 
33.5% d m  of C2H,02. 

Dilute acetic acid contains not less than 5.7% m/m and not more than the equiva- 
lent of 6.3% m/m of C,H,02. 
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Identity tests 
A. Strongly acid, when diluted. 

B. Transfer to a test-tube either 0.1 m1 of Glacial acetic acid with 1 ml of water, or 
take 1 m1 of Acetic acid or of Dilute acetic acid; to each add 1 ml of ethanol 
(-750 g/l) TS and 1 m1 of sulfuric acid (-1760 g/l) TS, and heat the mixture to 
boiling; ethyl acetate, perceptible by its odour (proceed with caution), is pro- 
duced. 

C. Dilute either 0.3 m1 of Glacial acetic acid with 3 m1 of water or 1 ml of Acetic 
acid with 2 m1 of water, or take 3 ml of Dilute acetic acid; neutralize each of 
them with ammonia (-100 g/l) TS. Then add 0.5 rnl of lanthanum nitrate 
(30 g/l) TS, 0.1 m1 of iodine TS, and 0.05 m1 of ammonia (-100 g/l) TS. Heat the 
mixtures carehlly to boiling and allow to stand; a dark blue colour appears. 

Heavy metals. Take 3.5 ml of Glacial acetic acid, 10 m1 of Acetic acid, or 20 m1 of 
Dilute acetic acid. Evaporate each of the volumes to dryness on a water-bath. To 
each residue add 1.5 m1 of hydrochloric acid (0.1 moVl) VS, warm gently to dissolve, 
and determine the heavy metals content as described under "Limit test for heavy 
metals", Method A (Vol. 1, p. 119); Glacial acetic acid contains not more than 
6 pglg, Acetic acid not more than 2 pg/g, and Dilute acetic acid not more than 

1 

Chlorides. Take 3.5 m1 and proceed with the test as described under "Limit test 
for chlorides" (Vol. 1, p. 116); the chloride content is not more than 70 pg/g. 

Sulfates. Take 2 m1 and proceed as described under "Limit test for sulfates" 
(Vol. 1, p. 116); the sulfate content is not more than 0.24 mg/g. 

Non-volatile residue. Evaporate a volume of known mass (not less than 10 g) to 
dryness on a water-bath and dry at 105 "C; the residue weighs not more than 
0.1 mg/g. 

Readily oxidizable substances. Dilute 5 ml of Glacial acetic acid with 10 ml of 
water and dilute again 5 m1 of thls solution with 20 m1 of water, or use 5 ml of 
Acetic acid diluted with 20 ml of water, or use 25 ml of Dilute acetic acid. To each 
add 0.2 m1 of potassium permanganate (0.02 moV1) VS, and allow to stand for 
30 seconds; the colour is not entirely discharged. 

Assay. To about 2 g, accurately weighed, of Glacial acetic acid and 50 m1 of water, 
or about 5 g, accurately weighed, of Acetic acid and 50 m1 of water, or about 20 g, 
accurately weighed, of Dilute acetic acid and 30 ml of water, add 3 drops of 
phenolphthalein/ethanol TS and titrate with carbonate-Eree sodium hydroxide 
(1 moV1) VS. Repeat the procedure without the acids being examined and make any 
necessary corrections. 
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Each m1 of carbonate-free sodium hydroxide (1 moV1) VS is equivalent to 60.05 mg 
of C,H,O,. 

Acidum alginicum 

Alginic acid 

Composition. Alginic acid is a polyuronic acid composed of D-mannuronic and 
L-guluronic acids and is obtained chiefly from algae belonging to the Phaeophyceae, 
mainly species of Laminaria. 

Chemical name. Alginic acid; CAS Reg. No. 9005-32-7 

Description. A whlte to yellowish white, fibrous powder; almost odourless. 

Solubility. Slightly soluble in water; practically insoluble in most organic solvents; 
dissolves in solutions of alkali hydroxides. 

Category. Tablet binder and disintegrant; viscosity-increasing agent; release-rate 
modifier. 

Storage. Alginic acid should be kept in a well-closed container. 

Additional information. Alginic acid has an equivalent mass of about 240. Atten- 
tion should be paid to the microbiological quality since Alginic acid is of natural 
origin. 

Requirements 
Identity tests 
A. Dissolve 30 mg in 5 m1 of sodium hydroxide (0.1 moV1) VS and add 1 m1 of 

calcium chloride (55 g/l) TS; a voluminous, gelatinous precipitate is produced. 

B. Dissolve 30 mg in 5 m1 of sodium hydroxide (0.1 moVl) VS and add 1 m1 of 
sulfuric acid (-570 gll) TS; a heavy, gelatinous precipitate is formed. 

C. To 5 mg in a test-tube add 5 m1 of water and 1 ml of a freshly prepared solution 
of naphthalene-l,3-diol R containing 1 g in 100 m1 of ethanol (-750 g/l) TS. Heat 
the mixture to boiling, boil gently for 3 minutes, and cool to about 15 "C. 
Transfer the contents of the test-tube to a 30-ml separator with the aid of 5 m1 of 
water and extract with 15 m1 of diisopropyl ether R. For the blank repeat the 
procedure without the Alginic acid being examined. The red-violet colour 
produced in the extract is not darker than that obtained in the blank. 
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Heavy metals. For the preparation of the test solution ignite carefully in a crucible 
1.0 g with 2 m1 of nitric acid (-1000 g/l) TS and 5 drops of sulfuric acid (-1760 g/l) 
TS until white vapours evolve, then ignite completely. Cool, add 2 m1 of hydrochlo- 
ric acid (-420 g/l) TS, and evaporate slowly on a water-bath until dry. To the residue 
add 1 drop of hydrochloric acid (-420 g/l) TS and 10 ml of water, then add sufficient 
ammonia (-260 g/l) TS to render the solution slightly alkaline, adjust the pH to 3-4 
with acetic acid (-60 g/l) TS, and dilute to 40 m1 with water. Determine the heavy 
metals content as described under "Limit test for heavy metalsn, Method A (Vol. 1, 
p. 119); not more than 40 pg/g. 

Ash. Carry out the procedure as described under "Determination of ashn (Vol. 1, 
p. 161); not more than 40 mg/g. 

Loss on drying. Dry to constant mass at 105 OC; it loses not more than 0.18 g/g. 

I pH value. Disperse 3 g in 100 ml of water, pH 1.5-3.5. 

Acid value (Vol. 1, p. 140). Suspend about 1 g, accurately weighed, in a mixture of 
50 rnl of water and 30 m1 of calcium acetate (0.25 mol/l) VS. Shake thoroughly, 
allow to stand for 1 hour, and titrate with sodium hydroxide (0.1 mol/l) VS, using 
phenolphthalein/ethanol TS as indicator. Repeat the procedure without the Alginic 
acid being examined and make any necessary corrections. Proceed with the calcula- 
tion as given in "Determination of acid value" (Vol. 1, p. 141), using the number of 
ml of sodium hydroxide (0.1 mol/l) VS required as a and with reference to the dried 
substance; not less than 230. 

.;' Acidum citrf m 

Citric acid 

Citric acid, anhydrous 
Citric acid monohydrate 

n = 0 (anhydrous) 
n = l (monohydrate) 

C6H,07 (anhydrous) 
C6H,07 ,H,O (monohydrate) 
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Relative molecular mass. 192.1 (anhydrous); 21 0.1 (monohydrate). 

Chemical name. Citric acid; 2-hydroxy-1,2,3-propanetricarboxylic acid; CAS Reg. 
NO. 77-92-9. 

Citric acid monohydrate; 2-hydroxy-1,2,3-propanetricarboxylic acid monohydrate; 
CAS Reg. No. 5949-29-1. 

Description. Colourless crystals or a white, crystalline powder; odourless or prac- 
tically odourless. 

Solubility. Very soluble in water; freely soluble in ethanol (-750 g/l) TS; sparingly 
soluble in ether R; practically insoluble in chloroform R. 

Category. Acidifying agent; buffer component. 

Storage. Citric acid should be kept in a well-closed container. 

Labelling. The designation on the container of Citric acid should state whether it is 
the monohydrate or the anhydrous form. 

Additional information. Citric acid monohydrate effloresces in dry air. 

Requirements 

Citric acid contains not less than 99.5% and not more than the equivalent of 
101.0% of C,H,O,, calculated with reference to the anhydrous substance. 

Identity test 
A 20 mglml solution yields the reactions described under "General identification 
testsn as characteristic of citrates (Vol. 1, p. 113). 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 1 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 10 pg/g. 

Barium. Dissolve 1 g in7.8 rnl of sodium hydroxide (-80 g/l) TS and dilute to 10 ml 
with water. Acidify half of this solution with sulfuric acid (-100 gll) TS and allow to 
stand for at least 1 hour. Compare with the untreated portion of solution; it remains 
clear. 

Oxalates. Dissolve 1 g in 10 m1 of water, neutralize with ammonia (-100 gll) TS, 
add 0.35 m1 of hydrochloric acid (2 moV1) VS, cool, and add 2 ml of calcium chloride 
(55 g/l) TS; no turbidity is produced. 
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Sulfates. Dissolve 0.1 g in 10 ml of water, add 1 ml of barium chloride (50 gll) TS to 
which 1 drop of hydrochloric acid (-420 gll) TS has been added; no turbidity is 
produced. 

Water. Determine as described under "Determination of water by the Karl Fischer 
method", Method A (Vol. 1, p. 135). 

- For the anhydrous form use 1 g; the water content is not more than 10 mglg. 
- For the monohydrate use 0.15 g; the water content is not less than 75 mglg 

and not more than 90 mglg. 

Sulfated ash. Not more than 1.0 mglg. 

Assay. Dissolve about 1.5 g, accurately weighed, in 50 m1 of carbon-dioxide-free 
water R and titrate with carbonate-free sodium hydroxide (1 moV1) VS, using 
phenolphthalein/ethanol TS as indicator. Repeat the procedure without the Citric 
acid being examined and make any necessary corrections. 

Each ml of carbonate-free sodium hydroxide (1 moV1) VS is equivalent to 64.03 mg 
of C,H,O, . 

Acidum hydrochloricum 

Hydrochloric acid 

HCl 

Relative molecular mass. 36.46 

Chemical name. Hydrochloric acid; CAS Reg. No. 7647-01-0. 

Description. A clear, colourless, fuming liquid; odour, pungent. 

Miscibility. Miscible with water. 

Category. Acidifying agent. 

Storage. Hydrochloric acid should be kept in a tightly closed container, preferably 
in a cool place. 

Additional information. The fumes and odour disappear when the acid is diluted 
with 2 volumes of water. 

Mass density: p,, = about 1.18 g/ml. 
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Requirements 
Hydrochloric acid contains not less than 35.0% m/m and not more than the 
equivalent of 38.0% m/m of HCI. 

Identity tests 
A. It is strongly acid. 

B. Use 0.1 ml; it yields the reactions described under "General identification tests" 
as characteristic of chlorides (Vol. 1, p. 113). 

C. Allow a glass stick wetted with ammonia (-100 gll) TS to come near the surface 
of Hydrochloric acid; white fumes are evolved. 

Heavy metals. For the preparation of the test solution evaporate 4 g to dryness on 
a water-bath, add 2 m1 of acetic acid (-60 gll) PbTS, dilute to 40 m1 and mix; 
determine the heavy metals content as described under "Limit test for heavy 
metalsn, Method A (Vol. 1, p. 119); not more than 5 pglg. 

Arsenic. Dilute 4.3 ml to 10 m1 with water. Use 1 m1 and proceed as described 
under "Limit test for arsenic" (Vol. 1, p. 122); not more than 2 pglg. 

For the following three tests mix I volume ofHydrochloric acid with 2 volumes of water: 

Bromides and iodides. To 10 ml add 1 m1 of chloroform R and add cautiously, a 
drop at a time with constant stirring, chlorine TS which has been diluted with an 
equal volume of water; the chloroform remains free from even a transient yellow, 
orange, or violet colour. 

Free bromine and chlorine. To 10 m1 add 1 ml of potassium iodide (80 gll) TS and 
1 m1 of chloroform R, and shake the mixture; the chloroform remains free from any 
violet colour for at least 1 minute. 

Sulfites. Mix 3 m1 with 5 m1 of water and add 5 drops of barium chloride (50 gll) TS 
and 2 drops of iodine (0.05 moV1) VS; no turbidity is produced and the colour of the 
iodine is not completely discharged. 

Sulfates. To 20 m1 add 40 mg of sodium hydrogen carbonate R and evaporate to 
dryness on a water-bath; dissolve the residue in 20 m1 of water and proceed as 
described under "Limit test for sulfates" (Vol. 1, p. 116); the sulfate content is not 
more than 20 pglg. 

Residue on ignition. Place 10 g in a porcelain dish and evaporate to dryness on a 
water-bath. Ignite the residue to constant mass; not more than 0.1 mglg. 
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Assay. Add about 1.5 ml, accurately weighed, to a tared glass-stoppered flask 
containing 20 ml of water; then add 25 ml of water and titrate with sodium 
hydroxide (1 moV1) VS, using methyl red/ethanol TS as indicator. 

Each m1 of sodium hydroxide (1 molll) VS is equivalent to 36.46 mg of HC1. 

Acidum h ydrochloricum dilutum 

Dilute hydrochloric acid 

Description. A colourless liquid; odourless. 

Category. Acidifying agent. 

Storage. Dilute hydrochloric acid should be kept in a tightly closed container. 

Requirements 
Dilute hydrochloric acid contains not less than 9.5% m/m and not more than the 
equivalent of 10.5% m/m of HC1. 

Identity tests 
A. It is strongly acid. 

B. Use 0.5 ml; it yields the reactions described under "General identification tests" 
as characteristic of chlorides (Vol. 1, p. 113). 

Mass density: p,, = 1.043-1.049 g/rnl. 

Heavy metals. For the preparation of the test solution evaporate 4 g to dryness on 
a water-bath, add 2 ml of acetic acid (-60 g/l) PbTS, dilute to 40 ml and mix; 
determine the heavy metals content as described under "Limit test for heavy 
metals", Method A (Vol. 1, p. 119); not more than 5 &g. 

Arsenic. Dilute 17 ml to 20 ml with water. Use 2 ml and proceed as described under 
"Limit test for arsenicn (Vol. 1, p. 122); not more than 0.5 pg/g. 

Bromides and iodides. To 10 ml add 1 ml of chloroform R and add cautiously, a 
drop at a time with constant stirring, chlorine TS which has been diluted with an 
equal volume of water; the chloroform remains free from even a transient yellow, 
orange, or violet colour. 
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Free bromine and chlorine. To 10 m1 add 1 ml of potassium iodide (80 gll) TS and 
1 ml of chloroform R, and shake the mixture; the chloroform remains free from any 
violet colour for at least 1 minute. 

Sulfites. MIX 3 m1 with 5 ml of water and add 5 drops of barium chloride (50 gll) TS 
and 2 drops of iodine (0.05 moV1) VS; no turbidity is produced and the colour of the 
iodine is not completely discharged. 

Sulfates. To 90 ml add 40 mg of sodium hydrogen carbonate R and evaporate to 
dryness on a water-bath; dissolve the residue in 20 ml of water and proceed as 
described under "Limit test for sulfatesJJ (Vol. 1, p. 116); the sulfate content is not 
more than 5 pglg. 

Residue on ignition. Place 10 g in a porcelain dish and evaporate to dryness on a 
water-bath. Ignite the residue to constant mass; not more than 0.1 mg/g. 

Assay. Add about 2 ml, accurately weighed, to 20 ml of water and titrate with 
sodium hydroxide (1 moV1) VS, using methyl red/ethanol TS as indicator. 

Each m1 of sodium hydroxide (1 moVl) VS is equivalent to 36.46 mg of HCl. 

Acidum lacticum 

Lactic acid 

Composition. Lactic acid is a mixture of lactic acid, its condensation products, and 
water, the equilibrium between the components being dependent on the concentra- 
tion and temperature. 

Relative molecular mass. 90.08 

Chemical name. Lactic acid; 2-hydroxypropanoic acid; CAS Reg. No. 50-21-5. 

Description. A colourless or slightly yellow, clear, syrupy, caustic liquid; odourless 
or with a slight characteristic odour. 
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Miscibility. Miscible with water, ethanol (-750 g/l) TS, and ether R; practically 
immiscible with chloroform R. 

Category. Used in the preparation of sodium lactate solution as electrolyte. 

Storage. Lactic acid should be kept in a tightly closed container. 

Additional information. Lactic acid as described is not suitable for parenteral 
administration (haemodialysis). Lactic acid is usually a racemate (RS), but the (+)- 
(S)-isomer may predominate; it is hygroscopic. 

Requirements 
Lactic acid contains not less than 88.0% m/m and not more than the equivalent of 
92.0% m/m of C3H,03. 

Identity tests 
A. To 5 ml of a solution containing 5 mg of Lactic acid, add 1 m1 of bromine TS1 

and 0.5 ml of sulfuric acid (-100 g/l) TS and heat on a water-bath until the colour 
is discharged, whlle stirring occasionally with a glass rod (an odour of acetalde- 
hyde is perceptible). Add 4 g of ammonium sulfate R, mix, and add, drop by 
drop without mixing, 0.2 ml of a solution containing 10 mg of sodium nitroprus- 
side R per ml of sulfuric acid (-100 g/l) TS. Without prior mixing add 1 m1 of 
ammonia (-260 g/l) TS and allow to stand for 30 minutes; a dark green ring is 
produced at the interface of the two liquids. 

B. A mixture of 1 ml and 9 ml of water shows an acid reaction with pH-indicator 
paper R. 

C. Relative density, d 2,0, = 1.20-1.21. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 1 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 10 pg/g. 

Iron. Use 1.0 g; the solution complies with the "Limit test for ironn (Vol. 1, p. 121); 
not more than 40 pg/g. 

Calcium. Dissolve 5 g in 42 ml of sodium hydroxide (1 mol/l) VS and dilute to 50 m1 
with distilled water. Dilute 5 rnl to 15 ml with distilled water. (Keep the remaining 
solution for the "Chlorides" and "Sugars and other reducing substances" tests.) 

To 0.2 m1 of ethanolic calcium standard (100 pg/ml Ca) TS add 1 ml of ammonium 
oxalate (50 g/l) TS and allow to stand for 1 minute. Add 1 ml of acetic acid (-60 g/l) 
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TS and the above-prepared 15 m1 of test solution. Similarly, prepare a reference 
solution but using 10 m1 of calcium standard (10 pglml) TS and 5 ml of water. Allow 
both solutions to stand for 15 minutes. Any opalescence observed in the test 
solution is not more intense than that of the reference solution (200 pglg). 

Chlorides. Dissolve 0.1 g in 10 ml of water, acidify with nitric acid (-130 gll) TS, 
and add a few drops of silver nitrate (40 gll) TS; no opalescence is immediately 
produced. 

Sulfates. Take 25 m1 of the solution prepared for the "Calcium" test and proceed 
as described under "Limit test for sulfates" (Vol. 1, p. 116); the sulfate content is not 
more than 200 pglg. 

Sugars and other reducing substances. To 1 ml of the solution prepared for the 
"Calcium" test add 1 m1 of hydrochloric acid (1 moV1) VS, heat to boiling, cool, and 
add 1.5 ml of sodium hydroxide (1 moV1) VS and 2 m1 of potassio-cupric tartrate TS. 
Heat to boiling; no red or greenish precipitate is produced. 

Volatile fatty acids. Heat 5 g cautiously in a glass-stoppered flask at 50 "C for 
10 minutes; on opening of the flask no unpleasant odour resembling that of the 
lower fatty acids is noticed. 

Methanol and methyl esters. Place 2 g in a round-bottomed flask and add 10 ml 
of water. Cool in ice, add cautiously a mixture of 7.5 ml of water with 22.5 ml of 
potassium hydroxide (-400 gll) TS, and cool in ice for a further 10-15 minutes. 
Connect to a suitable condenser and steam distil. Collect the distillate in a 10-ml 
graduated flask containing 1 ml of ethanol (-750 gll) TS and distil until a volume of 
at least 9.5 ml is obtained. Dilute to 10 ml with water and to 1 m1 add 5 ml of 
potassium permanganatelphosphoric acid TS and mix. After 15 minutes add 2 m1 of 
oxalic acidIsulFuric acid TS, stir with a glass rod until the solution is colourless, and 
then add 5 ml of decolorized Fuchsin TS. Allow to stand for 2 hours. The solution is 
not more intensely coloured than a reference solution prepared similarly, but using 
instead of the distillate 1 ml of a solution containing 100 & of methanol R and 
0.1 m1 of ethanol (-750 gll) TS per m1 (500 pg/g of methanol). 

Citric, oxalic, phosphoric, and tartaric acid. To 1 g dissolved in 10 m1 of water 
add 40 ml of calcium hydroxide TS and boil for 2 minutes; no turbidity is produced. 

Ether-insoluble substances. Dissolve 1 g in 25 m1 of ether R and compare it with 
25 ml of ether R; both solutions are equally clear. 

Colour. Lactic acid is not more intensely coloured than standard colour solution 
Yw2 when compared as described under "Colour of liquids" (Vol. 1, p. 50). 

Sulfated ash. Not more than 1.0 mglg. 



The International Pharmacopoeia 

Assay. Place about 1 g, accurately weighed, in a glass-stoppered flask, and add 
10 m1 of water and 20 ml of sodium hydroxide (1 moV1) VS. Stopper the flask and 
allow to stand for 30 minutes. Back-titrate with hydrochloric acid (1 mol/l) VS, 
using 0.5 ml of phenolphthalein/ethanol TS as indicator. 

Each ml of sodium hydroxide (1 mol/l) VS is equivalent to 90.08 mg of C,H,O,. 

Adeps lanae 

Wool fat 

Adeps lanae cum aqua 

Hydrous wool fat 

Composition. Wool fat is a purified wax-like material obtained from the raw wool 
of sheep (Ovis aries L.). 

Hydrous wool fat is a mixture of 75% m/m of wool fat and 25% m/m of water. 

Chemical name. Lanolin; CAS Reg. No. 8020-84-6. 

Other name. Anhydrous lanolin, lanolin. (In certain countries the name lanolin is 
4 used to describe a formulation containing wool Eat, water, and liquid paraffin.) 

Description. Wool fat is a brown-yellow, unctuous mass. Hydrous wool fat is a 
yellowish white, unctuous mass. Odour, characteristic. 

Solubility. Practically insoluble in water; soluble in chloroform R and ether R; 
slightly soluble in boiling ethanol (-750 g/l) TS. 

1 Category. Ointment base. 

Storage. Wool fat should be kept in a well-closed container, at a temperature not 
exceeding 25 "C. 

Additional information. Melted Wool fat is a yellow, clear or almost clear liquid. 
On heating, Hydrous wool fat first separates into two layers, water is then driven 
off, and a transparent residue is formed; after cooling, a yellowish, tenacious, soh 
mass is produced. Melting point (Vol. 1, p. 23) for Wool fat and Hydrous wool fat 
after drying (use the residue from the "Wool fat content"), 36-44 "C. 
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Requirements 

Identity tests 
A. Dissolve 0.5 g in 5 ml of chloroform R and add 1 m1 of acetic anhydride R and 

0.1 ml of sulfuric acid (-1760 gll) TS; a green colour is produced. 

B. Dissolve 0.5 g in 5 ml of chloroform R and carefully superimpose 5 ml of sulfuric 
acid (-1760 g/l) TS; a bright, brown-red ring is gradually formed at the interface 
of the two liquids. 

Acid value (Vol. 1, p. 140). Wool fat, not more than 1.0; Hydrous wool fat, not 
more than 0.8. 

Saponification value (Vol. 1, p. 139). Reflux for 4 hours; Wool fat, 90-105; 
Hydrous wool fat, 67-79. 

Sulfated ash. Wool fat, not more than 1.5 mg/g; Hydrous wool fat, not more than 
1.0 mg/g. 

Loss on drying. Dry at 105 "C for 1 hour; Wool fat loses not more than 5.0 mg/g; 
Hydrous wool fat loses not more than 0.32 g/g. 

Wool fat content. Heat 30 g of Hydrous wool fat to constant mass on a water- 
bath, stirring continuously, and weigh; the residue weighs between 21.8 g and 
23.3 g (72.5-77.5% d m ) .  (Keep the residue for "Water-absorption capacityn, 
"Paraffinsn, and the melting point in "Additional information".) 

Water-absorption capacity. Place 10 g of Wool fat or Hydrous wool fat after 
drying (use the residue from "Wool fat contentJ') in a mortar. Using a burette, add 
water in portions of 0.2-0.5 ml, stirring vigorously after each addition to incorporate 
the water, until visible droplets separate and cannot be absorbed; not less than 20 m1 
of water is absorbed. 

Water-soluble acid and alkaline substances. Melt 5 g of Wool fat or 6.7 g of 
Hydrous wool fat on a water-bath, add 75 ml of water heated to 90-95 "C, and shake 
vigorously for 2 minutes. Cool and filter through a filter-paper previously moist- 
ened with water. To 60 m1 of the filtrate, which may show some cloudiness (keep 
the remaining filtrate for "Water-soluble oxidizable substancesn and "Ammonian), 
add 0.25 ml of bromothymol bluelethanol TS; not more than 0.2 ml of hydrochloric 
acid (0.02 moV1) VS or 0.15 m1 of sodium hydroxide (0.02 moV1) VS is required to 
change the colour of the indicator (blue-yellow). 

Water-soluble oxidizable substances. To 10 ml of the filtrate retained in the 
above test add 1 ml of sulfuric acid (-100 gll) TS and 0.1 ml of potassium permanga- 
nate (0.02 moV1) VS, and allow to stand for 10 minutes; the colour is not completely 
discharged. 
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Paraffins. To 40 m1 of dehydrated ethanol Radd 0.5 g of Wool fat or Hydrous wool 
fat after drying (use the residue from "Wool fat contentJJ) and boil; the solution is 
clear or not more than opalescent. 

Ammonia. To 5 m1 of the filtrate from "Water-soluble acid and alkaline sub- 
stances" add 0.5 m1 of sodium hydroxide (1 molll) VS and boil; the vapours do not 
turn red litmus paper R to blue. 

Adeps solidus 

Hard fat 

Composition. Hard fat is a mixture of mono-, di- and triglyceride esters of higher 
saturated fatty acids (Cl,H,,O, to Cl,H,,O,). 

Chemical name. Hard fat. 

Description. A white, brittle, unctuous mass; almost odourless. 

Solubility. Practically insoluble in water; freely soluble in ether R; slightly soluble 
in ethanol (-750 g/l) TS. 

Category. Suppository base. 

Storage. Hard fat should be kept in a well-closed container, protected from light, 
and stored at a temperature not exceeding 5 "C below the melting range. 

Additional information. On warming, hard fat melts to a colourless to slightly 
yellow liquid. On shaking the molten material with an equal quantity of hot water, 
forms a white emulsion. 

Note: For certain applications, it may be necessary to comply with more restrictive 
specifications. 

Requirements 
Melting range (Vol. 1, p. 23). Cool the charged tube at a temperature below 10 "C 
for 24 hours; 33-40 "C. 

Acid value (Vol. 1, p. 140). Not more than 0.5. 

Hydroxyl value (see page 25, Method B). Not more than 50. 

Iodine value (Vol. 1, p. 137). Not more than 3. 
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Peroxide value (Vol. 1, p. 138). Not more than 6. 

Saponification value (Vol. 1, p. 139). Use 2.0 g; 220-250. 

Unsaponifiable matter (Vol. 1, p. 139). Use 5 g; not more than 1.0%. 

Ash (Vol. 1, p. 161). Not more than 0.5 mg/g. 

Alkaline impurities. Dissolve 2 g in a mixture of 1.5 ml of ethanol (-750 g/l) TS 
and 3 m1 of ether R. Add 0.05 m1 of bromophenol blue/ethanol TS; not more than 
0.15 m1 of hydrochloric acid (0.01 mol/l) VS is required to change the colour of the 
solution to yellow. 

Decomposition products. Shake 1 g with 1 ml of hydrochloric acid (-420 g/l) TS 
for 1 minute, add 1 ml of resorcinol/toluene TS, shake for 5 seconds, and allow to 
stand for 5 minutes; the aqueous layer is not more intensely coloured than 1 ml of a 
mixture of 0.4 m1 of potassium permanganate (0.002 moV1) VS and 9.6 ml of water. 

Alcohol benzylicus 

Benzyl alcohol 

Relative molecular mass. 108.1 

Chemical name. Benzyl alcohol; benzenemethanol; CAS Reg. No. 100-51-6. 

Description. A clear, colourless, oily liquid; odour, slightly aromatic. 

Solubility. Soluble in water; miscible with ethanol (-750 g/l) TS, chloroform R, 
ether R, fatty and essential oils. 

Category. Antimicrobial presenrative. 
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Storage. Benzyl alcohol should be kept in a tightly closed container, protected from 
light. 

Additional information. Benzyl alcohol is affected by air and light, and should be 
protected from exposure to excessive heat. 

Requirements 
Identity test 
Add 2- 3 drops to 5 ml of potassium permanganate (25 gll) TS, and acidify with 1 m1 
of sulfuric acid (-100 gll) TS; an odour of benzaldehyde is perceptible. 

Refractive index. n 2,0 = 1.538-1.541. 

Relative density. d 2,0, = 1.043-1.050. 

Clarity of solution. Shake 2 ml with 60 m1 of water; the solution is clear. 

Sulfated ash. Evaporate 10 m1 from a porcelain crucible and ignite to constant 
mass; not more than 0.05 mglg. 

Acidity. To 10 ml add 10 m1 of ethanol (-750 gll) TS and 1 ml of phenolphthalein/ 
ethanol TS; not more than 1 ml of carbonate-free sodium hydroxide (0.1 moVl) VS is 
required to obtain the midpoint of the indicator (pink). 

Peroxide value. Not more than 5. 

Chlorinated compounds. Mix 2 g with 50 m1 of amyl alcohol R using a dry flask, 
add in small quantities 3 g of sodium R (Note: Proceed with caution), connect the 
flask to a reflux condenser, warm gently until the evolution of hydrogen ceases, and 
boil gently for 1 hour. Cool the liquid to just below 100 "C and add 50 m1 of water, 
5 ml of silver nitrate (0.1 mol/l) VS, and 20 m1 of nitric acid (-1000 gll) TS. Titrate 
the excess of silver nitrate with ammonium thiocyanate (0.1 moV1) VS, using ferric 
ammonium sulfate (45 gll) TS as indicator. Repeat the procedure without the 
Benzyl alcohol being examined and make any necessary corrections. The difference 
between the titrations does not exceed 0.3 ml. 

Aldehydes. Transfer about 20 ml, accurately measured, to a 250-m1 conical flask 
containing 5 m1 of a solution containing 3.5 g of hydroxylamine hydrochloride R 
in 100 m1 of ethanol (-600 gll) TS, add 50 m1 of ethanol (-600 gll) TS, and mix. 
Allow to stand for 10 minutes, add 1 ml of bromophenol bluelethanol TS, and 
titrate with sodium hydroxide (0.1 moV1) VS to a light green endpoint. Repeat the 
procedure without the Benzyl alcohol being examined and make any necessary 
corrections. 
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The net volume of sodium hydroxide (0.1 moV1) VS consumed does not exceed 
4.0 ml, corresponding to 2.0 mg/g of benzaldehyde. Benzyl alcohol used for paren- 
teral administration does not consume more than 1.0 ml, corresponding to 
0.5 mg/g of benzaldehyde. 

Alcohol cetylicus 

Cetyl alcohol 

Composition. Cetyl alcohol is a mixture of solid alcohols consisting mainly of 
l -hexadecanol (C,,H3,0). 

Chemical name. l-Hexadecanol; CAS Reg. No. 36653-82-4. 

Description. Unctuous, colourless flakes or a white, crystalline mass; odour, faint 
and characteristic. 

Solubility. Practically insoluble in water; soluble in ethanol (-750 g/l) TS and ether R. 

Category. Emulsifying agent; viscosity-increasing agent. 

Storage. Cetyl alcohol should be kept in a well-closed container. 

Requirements 
Melting range. 4651  "C. 

Acid value (Vol. 1, p. 140). Not more than 2. 

Saponification value (Vol. 1, p. 139). Not more than 2. 

Iodine value (Vol. 1, p. 137). Not more than 3. 

Hydroxyl value (see page 25, Method A). Place about 2 g, accurately weighed, in a 
glass-stoppered 250-ml flask, and add 2 m1 of pyridine R and 10 ml of toluene R. To 
this mixture add 10 m1 of a solution of acetyl chloride prepared by adding 10 ml of 
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acetyl chloride R to 90 m1 of toluene R. Insert the stopper in the flask, and heat in a 
water-bath at about 65 "C for 20 minutes. Add 25 m1 of water, stopper the flask, and 
shake vigorously for several minutes to decompose the excess acetyl chloride. 
Titrate while shalung the flask vigorously throughout the titration in order to 
maintain the contents in an emulsified condition with carbonate-free sodium hy- 
droxide (1 moVl) VS, using 0.5 m1 of phenolphthalein/ethanol TS as indicator, to a 
permanent pink endpoint. Repeat the procedure without the Cetyl alcohol being 
examined and make any necessary corrections. 

Multiply the difference in m1 between the two titrations of carbonate-free sodium 
hydroxide (1 moV1) VS by 56.1 and divide it by the mass in g of Cetyl alcohol used; 
21g238. 

Paraffin. Dissolve 0.5 g in 20 m1 of neutralized ethanol TS by warming; the solution 
is clear and not more intensely coloured than standard colour solution Bn2 when 
compared as described under "Colour of liquidsn (Vol. 1, p. 50). 

Sulfated ash. Not more than 1.0 mg/g. 

Alcohol cetylstearylicus 

Cetostearyl alcohol 

Composition. Cetostearyl alcohol is a mixture of solid aliphatic alcohols consisting 
mainly of cetyl alcohol and stearyl alcohol. 

Chemical name. l-Octadecanol mixture with l-hexadecanol; CAS Reg. No. 
67762-27-0. 

Description. A white or yellowish white, unctuous mass, or white flakes or 
granules; odour, characteristic and faint. 

Solubility. Practically insoluble in water; soluble in ethanol (-750 g/l) TS, ether R, 
and chloroform R. 

Category. Retarding agent; stiffening agent. 

Storage. Cetostearyl alcohol should be kept in a well-closed container, protected 
from light. 

Requirements 
Melting range. 43-53 "C. 
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Acid value (Vol. 1, p. 140). Not more than 2. 

Saponification value (Vol. 1, p. 139). Not more than 2. 

Iodine value (Vol. 1, p. 137). Not more than 4. 

Hydroxyl value (see page 25, Method A). Place 2.0 g in a glass-stoppered 250-m1 
flask, and add 2 m1 of pyridine R and 10 m1 of toluene R. To this mixture add 10 m1 
of a solution of acetyl chloride prepared by adding 10 ml of acetyl chloride R to 
90 ml of toluene R. Insert the stopper in the flask, and heat in a water-bath at about 
65 "C for 20 minutes. Add 25 m1 of water, stopper the flask, and shake vigorously 
for several minutes to decompose the excess acetyl chloride. Titrate while shalung 
the flask vigorously throughout the titration in order to maintain the contents in an 
emulsified condition with carbonate-free sodium hydroxide (l moV1) VS, using 
0.5 m1 of phenolphthalein/ethanol TS as indicator, to a permanent pink endpoint. 
Repeat the procedure without the Cetostearyl alcohol being examined and make 
any necessary corrections. 

Multiply the difference in m1 between the two titrations of carbonate-free sodium 
hydroxide (1 moV1) VS by 56.1 and divide it by the mass in g of Cetostearyl alcohol 
used; 208-228. 

Paraffin. Dissolve 0.5 g in 20 m1 of neutralized ethanolTS by warming; the solution 
is clear and not more intensely coloured than standard colour solution Bn2 when 
compared as described under "Colour of liquids" (Vol. 1, p. 50). 

Sulfated ash. Not more than 1.0 mglg. 

Alcoholurn 

Alcohol 

Description. A clear, colourless, and mobile liquid; odour, characteristic. 

Miscibility. Miscible with water, chloroform R, ether R, and glycerol R. 

Category. Solvent; antiseptic. 

Storage. Alcohol should be kept in a well-closed container, and stored whenever 
possible at a temperature between 8 and 15 "C. 

Labelling. The designation on the container should state the content of Alcohol 
in % V/V. 
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Additional information. Different concentrations of Alcohol are prepared from 
alcohol 96% v/v and water at about 20 "C. 

Note: Contraction of volume and rise in temperature occur when mixing Alcohol 
with water. 

Alcohol 

% v/v fl 

Approximate Volume of Alcohol (ml) 
relative density 96% v/v to be diluted to 

d :  1000 m1 with water 

0.8304 934 
0.8610 83 1 
0.8872 727 
0.9109 623 
0.9320 519 
0.9412 468 
0.9699 259 
0.9754 207 

Requirements 
Alcohol is a mixture of ethanol and water. It contains not less than 98.0% v/v and 
not more than the equivalent of 102.0% v/v of the declared content of ethanol 
(C,H,O). 

Identity tests 
A. To 0.25 ml in a small beaker add 1 m1 of potassium permanganate (10 gll) TS and 

0.5 ml of sulfuric acid (0.5 moV1) VS; cover the beaker immediately with a filter- 
paper moistened with a recently prepared solution of 0.1 g of sodium nitroprus- 
side R and 0.5 g of piperazine hydrate R in 5 m1 of water; a dark blue colour is 
produced on the filter-paper, which fades after a few minutes. 

B. To a few drops add 1 m1 of sulfuric acid (-1760 gll) TS and a few drops of 
potassium dichromate (100 gll) TS; a green colour is developed and an odour of 
acetaldehyde is perceptible. 

Relative density. According to the labelled concentration, relate to the value stated 
under "Additional information". 

Non-volatile residue. Place 100 rnl in a porcelain dish and heat on a water-bath 
until volatilized, dry the residue at 105 'C for 1 hour, and weigh; not more than 
5 mg. 

Water-insoluble substances. Dilute a volume of Alcohol with an equal volume of 
water; the mixture is clear and, after cooling to 10 OC, remains clear for 30 minutes. 
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Acidity. Add 20 ml of carbon-dioxide-free water R and 3 drops of phenolphthalein/ 
ethanol TS to 20 ml of Alcohol; the colour remains unchanged. Titrate with carbon- 
ate-free sodium hydroxide (0.02 moV1) VS; not more than 0.5 m1 is required to 
obtain the midpoint of the indicator (pink). 

Aldehydes and other foreign organic substances. Thoroughly clean a glass- 
stoppered cylinder with hydrochloric acid (-250 gll) TS, rinse with water and the 
Alcohol to be examined. Place 20 m1 of Alcohol in the cylinder. Cool the contents to 
about 15 "C and, by means of a carefully cleaned pipette and noting the time, add 
0.1 m1 of potassium permanganate (0.02 moVl) VS. f i x  at once by inverting the 
stoppered cylinder, and allow to stand at 15 'C for exactly 5 minutes; the pink 
colour does not entirely disappear. 

Fuse1 oil and allied impurities. Carefully protected from dust, allow 25 m1 to 
evaporate spontaneously from a porcelain dish until it is barely moist; no foreign 
odour is perceptible. Add a few drops of sulfuric acid (-1760 gll) TS; the colour does 
not change to brown or red. 

Methanol. To 1 drop add 1 drop of water, 1 drop of phosphoric acid (-105 gll) TS, 
and 2 drops of potassium permanganate (25 g/l) TS, mix, and allow to stand for 
1 minute. Add, drop by drop, sodium metabisulfite (50 gll) TS until the permanga- 
nate colour is discharged. If a brown colour remains, add 1 drop of phosphoric acid 
(-105 gll) TS. To the colourless solution, add 5 m1 of freshly prepared disodium 
chromotropate TS, and heat on a water-bath at 60 'C for 10 minutes; the colour 
does not change to violet. 

Benzene. Record an absorption spectrum of the Alcohol in a l-cm layer against 
water between 220 nm and 350 nm. The absorbance at about 220 nm is not more 
than 0.30, at about 230 nm not more than 0.18, at about 240 nm not more than 0.08, 
and between 270 and 350 nm not more than 0.02. A curve drawn through these 
points is smooth. 

Aluminii magnesii silicas 

Aluminium magnesium silicate 

Composition. Aluminium magnesium silicate is a natural, colloidal hydrated alu- 
minium magnesium silicate, a saponite, freed from gritty particles. 

Chemical name. Magnesium aluminosilicate; aluminium magnesium silicate; CAS 
Reg. No. 1327-43-1. 

Other name. Aluminum magnesium silicate. 
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Description. A creamy white or greyish white powder or flakes; odourless or 
almost odourless. 

Solubility. Practically insoluble in water and most organic solvents; when added to 
water it swells to form a colloidal suspension. 

Category. Suspending agent; viscosity-increasing agent; tabletting aid. 

Storage. Aluminium magnesium silicate should be kept in a well-closed container. 

Additional information. Several types of aluminium magnesium silicate occur, of 
which the powder or flakes vary in shape and size. 

Requirements 

Identity tests 
A. In a metal crucible fuse 1 g with 2 g of anhydrous sodium carbonate R. To the 

fused mass, add hot water and filter. (Keep the filtrate for test B.) To the residue 
remaining on the filter, add 5 ml of hydrochloric acid (-70 gll) TS and 10 m1 of 
water, and filter. To the filtrate add 2 m1 of ammonia (-100 gll) TS; a whlte, 
gelatinous precipitate is produced. Centrifuge (keep the precipitate for test C), 
neutralize 2 ml of the supematant liquid, add 0.2 m1 of titan yellow TS and 
0.5 m1 of sodium hydroxide (0.1 mol/l) VS; a bright red turbidity is formed 
which gradually settles to give a bright red precipitate. 

B. Acidify the filtrate from test A with hydrochloric acid (-420 gll) TS and evapo- 
rate to dryness. Heat the residue with a mixture of 10 mg of calcium fluoride R 
and a few drops of sulfuric acid (-1760 gll) TS; a gas is evolved. Add a few ml of 
water; it gives a white precipitate. 

C. Dissolve the precipitate from test A in 2 m1 of hydrochloric acid (-70 g/l) TS and 
add 0.5 m1 of alkaline thioacetamide TS; no precipitate is produced. Add, drop 
by drop, sodium hydroxide (-80 gll) TS; a white, gelatinous precipitate appears 
that redissolves on addition of more sodium hydroxide. Add slowly ammonium 
chloride (100 gll) TS; the white, gelatinous precipitate reappears. 

Heavy metals. Shake 1.0 g with 5 ml of hydrochloric acid (-70 gll) TS for 
5 minutes and centrifuge. Dilute the supematant liquid to 10 ml with water, adjust 
the pH, and determine the heavy metals content as described under "Limit test for 
heavy metals", Method A (Vol. 1, p. 119); not more than 40 l~glg. 

Acid-insoluble impurities. To 1.0 g add 25 ml of hydrochloric acid (-70 g/l) TS 
and shake for 5 minutes. Filter through a tared sintered-glass filter, wash the residue 
with water, dry to constant mass at 105 'C, and weigh; the residue weighs not more 
than 20 mg. 
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Alkalinity. Suspend 1 g in 50 m1 of water and titrate with hydrochloric acid 
(0.1 mol/l) VS to pH 4; not more than 10 m1 is required. 

Am yla 

Starches 

Composition. Starches consist of polysaccharide granules obtained from the grains 
of corn (Zea mays L.), of rice (Oryza sativa L.), of wheat (Triticum aestivum L.), or from 
the tubers of the potato (Solanum tuberosum L.). 

Chemical name. Starch; CAS Reg. No. 9005-25-8. 

Description. A white to slightly yellowish, fine powder or ovoid granules whose 
size and shape are characteristic for each botanical variety; odourless. 

Solubility. Practically insoluble in cold water and ethanol (-750 g/l) TS. 

Category. Tablet and capsule binder; diluent; disintegrant. 

Storage. Starches should be kept in tightly closed containers. 

Labelling. The designation on the container of starches should state the botanical 
source. 

Additional information. Types of starches should not be interchanged since the 
properties are characteristic for each one obtained from different botanical sources 
and thus their performance may not be identical. Attention should be paid to the 
microbiological purity since starches are of natural origin. 

Requirements 
Identity tests 
A. To 1 g add 50 m1 of water, heat to boiling for 1 minute, and cool; a thin cloudy 

mucilage is obtained from all starches other than potato starch, which gives a 
thicker and more translucent mucilage. (Keep the mucilages for test B.) 

B. To 1 rnl of the mucilage obtained in test A add 0.05 m1 of iodine (0.005 mol/l) VS 
and mix; a dark blue colour is obtained which disappears on heating and 
reappears on cooling. 

Microscopic examination 
Corn starch - Angular polyhedral or rounded granules, up to 35 pm in diameter; 
central hilum consisting of a distinct cavity or several rayed central clefts. 
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Rice starch - Polyhedral granules, size 2-10 pm, either isolated or aggregated in 
ovoid masses; central hilum poorly visible. 

Wheat starch - Two distinct types of granule, either simple lenticular, 20-50 pm in 
diameter, or small spherical, 5-10 pm in diameter; hilum and striations poorly 
visible. 

Potato starch - Simple irregular, ovoid, or spherical granules, up to 100 pm in size; 
hilum near the narrower end; striations well marked and concentric. 

Iron. Shake 1.5 g with 15 m1 of hydrochloric acid (-70 gll) TS and filter. The Eiltrate 
complies with the "Limit test for iron" (Vol. 1. p. 121); not more than 10 pg/g. 

Sulfated ash 
Corn starch - not more than 6 mglg. 

Rice starch - not more than 10 mg/g. 

Wheat starch - not more than 6 mg/g. 

Potato starch - not more than 6 mg/g. 

Loss on drying. Dry to constant mass at 100 "C: 

Corn starch - not more than 150 mg/g. 

Rice starch - not more than 150 mg/g. 

Wheat starch - not more than 150 mg/g. 

Potato starch - not more than 200 mg/g. 

Acidity. To 10 g add 100 m1 of ethanol (-600 g/l) TS previously neutralized using 
phenolphthalein/ethanol TS, shake for l hour, filter, and titrate 50 rnl of the filtrate 
with sodium hydroxide (0.1 mol/l) VS; not more than 2.0 m1 is required to change 
the colour of the solution. 

Foreign matter. Using a microscope, not more than traces of cell debris are 
present, and there are no granules of any origin other than that stated on the label. 

Oxidizing matter. Shake 5 g with a mixture of 10 m1 of water and 1.2 m1 of acetic 
acid (-300 g/l) TS until a smooth suspension is obtained. Add 0.5 m1 of a freshly 
prepared saturated solution of potassium iodide R; no blue, brown, or red colour is 
observed. 
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Sulfur dioxide. Muc 20 g with 200 m1 of water until a smooth suspension is 
obtained and filter. To 100 m1 of the clear filtrate add 3 m1 of starch TS and titrate 
with iodine (0.005 molll) VS until a permanent blue colour is obtained; not more 
than 2.7 ml is required (0.08 mg/g). 

Aqua purificata 

Purified water 

Relative molecular mass. 18.02 

Chemical name. Water; CAS Reg. No. 7732-18-5. 

Description. Purified water is a clear, colourless liquid; odourless. It contains no 
added substance. It is prepared by distillation, ion-exchange treatment, reverse 
osmosis, or other appropriate process from suitable water. 

Category. Solvent. 

Storage. Purified water should be kept in a well-closed container. 

Labelling. The designation on the container should indicate the method of prepa- 
ration. 

Additional information. CAUTION: 

- Purified water must not be used for preparations intended for parenteral 
administration. 

- Purified water intended for ophthalmic preparations must be sterilized im- 
mediately before use (see "Test for sterility", page 15 and "Methods of 
sterilization", page 18). 

Requirements 
Heavy metals. Use 40 ml, adjust the pH with acetic acid (-60 g/l) PbTS and 
proceed as described under "Limit test for heavy metals", procedure 1 (Vol. 1, 
p. 118); determine the heavy metals content according to Method A (Vol. 1 p. 119), 
allowing to stand for 10 minutes; the colour is not darker than that of 40 rnl of the 
same untreated Purified water, the pH of which has been similarly adjusted. 

Ammonia. Transfer 50 m1 to a comparison tube, add 2 ml of alkaline potassio- 
mercuric iodide TS, and observe down the vertical axis of the tube in diffused light 
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againsta white background; the colour produced is notmore intense thanthat of 50 ml 
of ammonia-free water Rwith the addition of 2 ml of dilute ammonium chloride TS. 

Calcium and magnesium. To 100 ml add 2 m1 of ammonium chloride buffer, 
pH 10.0, TS, 50 mg of mordant black 11 R, and 0.5 rnl of disodium edetate 
(0.01 mol/l) VS; a pure blue colour is produced. 

Carbon dioxide. To 25 ml add 25 m1 of calcium hydroxide TS; it remains clear. 

Chlorides. To 10 ml add 1 m1 of silver nitrate (40 g/l) TS and allow to stand for 
5 minutes; it remains clear and colourless. 

Nitrates. Carefully superimpose 5 m1 on 5 ml of diphenylamine/sulfuric acid TS, 
ensuring that the liquids do not mix; no blue colour appears at the interface of the 
two liquids. 

Sulfates. To 10 ml add 1 m1 of barium chloride (50 g/l) TS and allow to stand for 
5 minutes; it remains clear and colourless. 

Oxidizable matter. To 100 m1 add 10 m1 of sulfuric acid (-100 g/l) TS and 0.5 ml of 
potassium permanganate (10 g/l) TS and boil for 3 minutes; the colour is not 
completely destroyed. 

Non-volatile residue. Evaporate 500 ml on a water-bath to dryness and dry the 
residue for 1 hour at 105 "C; not more than 5 mg (0.01 mg/ml). 

Acidity or alkalinity. To 10 m1 add 2 drops of methyl red/ethanol TS; a red colour 
does not appear. To a further 10 m1 portion add 5 drops of bromothymol blue/ 
ethanol TS; no blue colour develops. 

Aqua pro injectione 

Water for injections 

Description. Water for injections is a clear and colourless liquid; odourless. It is 
obtained from potable or Purified water by distillation in an apparatus of which the 
parts in contact with the liquid are of neutral glass, quartz, or suitable metal and 
fitted with an effective device to prevent entrainment of droplets. The first portion 
of the distillate obtained when the apparatus begins to function is discarded. The 
distillate is collected and stored in conditions designed to prevent growth of micro- 
organisms and to avoid any other contamination. 

Category. Solvent. 
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Labelling. The designation on the container should indicate that water for injec- 
tions is non-sterile. 

Storage. Water for injections should be kept in a well-closed container. 

Additional information. CAUTION: Water for injections is not sterile. It is not a 
final dosage form, but an intermediate product in the manufacture of parenteral 
preparations, either for bulk injectable solutions or for "Sterile water for injections". 

Requirements 
Heavy metals. Use 40 ml, adjust the pH with acetic acid (-60 g/l) PbTS, and 
proceed as described under "Limit test for heavy metals", procedure 1 (Vol. 1, 
p. 118); determine the heavy metals content according to Method A (Vol. 1, p. 119), 
allowing to stand for 10 minutes; the colour is not darker than that of 40 m1 of the 
same untreated Water for injections, the pH of whlch has been similarly adjusted. 

Ammonia. Transfer 50 m1 to a comparison tube, add 2 m1 of alkaline potassio- 
mercuric iodide TS, and observe down the vertical axis of the tube in diffused light 
against a white background; the colour produced is not more intense than that of 
50 m1 of ammonia-free water R with the addition of 2 m1 of dilute ammonium 
chloride TS. 

Calcium and magnesium. To 100 ml add 2 m1 of ammonium chloride buffer, 
pH 10.0, TS, 50 mg of mordant black 11 R, and 0.5 ml of disodium edetate 
(0.01 moV1) VS; a pure blue colour is produced. 

Carbon dioxide. To 25 m1 add 25 ml of calcium hydroxide TS; it remains clear. 

Chlorides. To 10 ml add 1 ml of silver nitrate (40 g/l) TS and allow to stand for 
5 minutes; it remains clear and colourless. 

Nitrates. Carefully superimpose 5 m1 on 5 m1 of diphenylamine/sulfuric acid TS, 
ensuring that the liquids do not mix; no blue colour appears at the interface of the 
two liquids. 

Sulfates. To 10 m1 add 1 m1 of barium chloride (50 gll) TS and allow to stand for 
5 minutes; it remains clear and colourless. 

Oxidizable matter. To 100 ml add 10 m1 of sulfuric acid (-100 g/l) TS and 0.2 m1 of 
potassium permanganate (0.02 mol/l) VS and boil for 3 minutes; the colour is not 
completely destroyed. 

Non-volatile residue. Boil 500 ml on a hot plate or over a flame until the volume is 
reduced to about 50 ml, then evaporate on a water-bath to dryness. Dry the residue 
for 1 hour at 105 "C; not more than 5 mg (0.01 mglml). 
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Acidity or alkalinity. To 10 ml add 2 drops of methyl redlethanol TS; no red 
colour appears. To a hrther 10 ml portion add 5 drops of bromothymol blue1 
ethanol TS; no blue colour develops. 

Pyrogens. Carry out the test as described under "Test for pyrogensn (Vol. 1, 
p. 155), injecting, per kg of the rabbit's mass, 10 ml of Water for injection, made 
sterile and also isotonic by the addition of pyrogen-free sodium chloride R. 

Aqua sterilisata pro injectione 

Sterile water for injections 

Description. Sterile water for injections is a pyrogen-free, clear and colourless 
liquid; odourless. It is sterile (see 'Methods of sterilizationn, page 18) and suitably 
packaged. 

Category. Solvent (for extemporaneous use). 

Storage. Sterile water for injections should be kept in a single dose container the 
size of which is not larger than 1 litre. 

Requirements 
Complies with the general requirements for "Parenteral preparations" (page 36). 

Heavy metals. Use 40 ml, adjust the pH with acetic acid (-60 gll) PbTS, and 
proceed as described under "Limit test for heavy metalsn, procedure 1 (Vol. 1, 
p. 118); determine the heavy metals content according to Method A (Vol. 1, p. 119), 
allowing to stand for 10 minutes; the colour is not darker than that of 40 ml of the 
same untreated Sterile water for injections, the pH of whlch has been similarly 
adjusted. 

Ammonia. Transfer 50 m1 to a comparison tube, add 2 ml of alkaline potassio- 
mercuric iodide TS, and observe down the vertical axis of the tube in diffused light 
against a white background; the colour produced is not more intense than that of 
50 m1 of ammonia-free water R with the addition of 2 m1 of dilute ammonium 
chloride TS. 

Calcium and magnesium. To 100 ml add 2 m1 of ammonium chloride buffer, 
pH 10.0, TS, 50 mg of mordant black 11 R, and 0.5 m1 of disodium edetate 
(0.01 mol/l) VS; a pure blue colour is produced. 

Carbon dioxide. To 25 m1 add 25 ml of calcium hydroxide TS; it remains clear. 
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Chlorides. To 10 m1 add 1 ml of silver nitrate (40 g/l) TS and allow to stand for 
5 minutes; it remains clear and colourless. 

Nitrates. Carefully superimpose 5 ml on 5 m1 of diphenylaminelsulfuric acid TS, 
ensuring that the liquids do not mix; no blue colour appears at the interface of the 
two liquids. 

Sulfates. To 10 m1 add 1 ml of barium chloride (50 g/l) TS and allow to stand for 
5 minutes; it remains clear and colourless. 

Oxidizable matter. To 100 m1 add 10 m1 of sulfuric acid (-100 gll) TS and 0.5 m1 of 
potassium permanganate (10 gll) TS and boil for 3 minutes; the colour is not 
completely destroyed. 

Non-volatile residue. Evaporate 500 ml on a water-bath to dryness and dry the 
residue for 1 hour at 105 "C; not more than 5 mg (0.01 mglml). 

Acidity or alkalinity. To 10 ml add 2 drops of methyl redlethanol TS; no red 
colour appears. To a further 10 m1 portion add 5 drops of bromothymol blue1 
ethanol TS; no blue colour develops. 

Pyrogens. Carry out the test as described under "Test for pyrogens" (Vol. 1, 
p. 155), injecting, per kg of the rabbit's mass, 10 m1 of Sterile water for injections 
made isotonic by the addition of pyrogen-free sodium chloride R. 

Sterility. Complies with the "Test for sterilityn (see page 15). 

Bentonitum 

Bentonite 

Composition. Bentonite is a natural, colloidal, hydrated aluminium silicate. 

Chemical name. Bentonite; CAS Reg. No. 1302-78-9. 

Description. A greyish white to cream-coloured, very fine, homogeneous powder; 
odourless. 

Solubility. Practically insoluble in water and most organic solvents; when added to 
water it swells to approximately 12 times its volume. 

Category. Suspending agent; viscosity-increasing agent. 

Storage. Bentonite should be kept in a tightly closed container. 
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Additional information. Bentonite may also contain calcium, magnesium, and 
iron. Attention should be paid to the microbiological quality since Bentonite is of 
mineral origin. 

Requirements 

Identity tests 
A. In a metal crucible fuse 0.5 g with 0.4 g of anhydrous sodium carbonate R. Add 

hot water to the residue and filter. (Keep the filtrate for test B.) Add a few drops 
of hydrochloric acid (-420 g/l) TS to the residue on the filter, dilute to 5 m1 with 
water, and filter. To 2 m1 of the filtrate add 2 m1 of ammonium chloride 
(100 g/l) TS and 2 ml of ammonia (-100 g/l) TS; a white, gelatinous precipitate is 
produced which is soluble in hydrochloric acid (-420 g/l) TS, acetic acid 
(-300 g/l) TS, and sodium hydroxide (-80 g/l) TS, but insoluble in ammonia 
(-260 g/l) TS. 

B. Acidify the filtrate hom test A with hydrochloric acid (-420 g/l) TS and evapo- 
rate to dryness. Heat the residue with a mixture of 10 mg of calcium fluoride R 
and a few drops of sulfuric acid (-1760 g/l) TS; a gas is evolved which, if bubbled 
into water, gives a white precipitate. 

Loss on drying. Dry to constant mass at 105 'C; it loses not less than 50 mg/g and 
not more than 150 mg/g. 

Alkalinity. Shake 2 g with 100 ml of carbon-dioxide-free water R for 5 minutes 
using a stoppered flask. To 5 ml of the suspension add 0.1 m1 of thymolphthalein/ 
ethanol TS; a bluish colour is produced. Add 0.1 ml of hydrochloric acid (0.1 moV1) 
VS and allow to stand for 5 minutes; the solution becomes colourless. 

Sedimentation volume. Mix 6 g with 0.3 g of freshly calcined light magnesium 
oxide Rand add progressively 200 m1 of water. Shake for 1 hour, place 100 m1 of the 
suspension in a graduated cylinder, and allow to stand for 24 hours; the volume of 
the supernatant liquid is not larger than 2 rnl. 

Swelling power. Transfer 100 m1 of sodium laurilsulfate (10 g/l) TS to a glass- 
stoppered cylinder with a volume of 100 m1 and add, in 20 portions, 2 g of Bentonite 
at intervals of at least 2 minutes, permitting each portion to settle before adding the 
next. Allow to stand for 2 hours; the apparent volume of the sediment at the bottom 
of the cylinder is not less than 22 ml. 

Fineness of powder. Triturate 2 g in a mortar with 20 ml of water. Allow to swell, 
disperse evenly with a pestle, and dilute with water to 100 ml. Pour the suspension 
through a sieve with the nominal aperture size of 75 pm (sieve no. 75), and wash 
the sieve thoroughly with water; no grit is felt when the fingers are rubbed over the 
wire mesh of the sieve. 
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Benzalkonii chloridum 

Benzalkonium chloride 

Composition. Benzalkonium chloride is a mixture of alkylbenzyldimethylammo- 
nium chlorides, the alkyl groups having chain lengths of C, to C,,. 

Chemical name. Alkylbenzyldimethylammonium chloride; alkyldimethyl(phe- 
nylrnethy1)ammonium chloride; CAS Reg. No. 8001-54-5. 

Description. A white or yellowish white powder, thick gel, or gelatinous pieces; 
odourless or a slight aromatic odour. 

Solubility. Very soluble in water and ethanol (-750 g/l) TS; freely soluble in 
acetone R; practically insoluble in ether R. 

Category. Antimicrobial preservative; surfactant. 

Storage. Benzalkonium chloride should be kept in a tightly closed container, 
protected from light. 

Additional information. Benzalkonium chloride is hygroscopic. 

Requirements 

Benzalkonium chloride contains not less than 95.0% and not more than the 
equivalent of 104.0% of alkylbenzyldimethylammonium chlorides, calculated as 
C,,H,,CIN (relative molecular mass 354.0) and with reference to the anhydrous 
substance. 

Identity tests 
A. Shake a solution of 0.1 g in 100 m1 of water; it foams strongly. 

B. To 5 m1 of sodium hydroxide (-80 g/l) TS add 0.1 ml of bromophenol blue TS 
and 5 m1 of chloroform R and shake; the chloroform layer is colourless. Dissolve 
10 mg in 1 ml of carbon-dioxide-free water R, add 0.1 m1 to the solution above, 
and shake; the chloroform layer becomes blue. 

C. A solution of 10 mg/ml in a mixture of equal volumes of water and ethanol 
(-750 g/l) TS yields reaction A described under "General identification tests" as 
characteristic of chlorides (Vol. 1, p. 112). 

Sulfated ash. Not more than 20 mg/g. 
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Water. Determine as described under "Determination of water by the Karl Fischer 
Methodn, Method A (Vol. 1, p. 135), using 0.1 g; the water content is not more than 
150 mg/g. 

Ammonium compounds. Dissolve 0.1 g in 5 ml of water, add 3 ml of sodium 
hydroxide (1 moV1) VS, and heat to boiling. Place a moistened strip of red litmus 
paper R over the solution; no blue colour appears on the paper. 

Assay. Dissolve about 2 g, accurately weighed, in sufficient water to produce 
100 ml. Transfer 25 ml to a separating funnel, add 25 ml of chloroform R, 10 ml of 
sodium hydroxide (0.1 moV1) VS, and 10 ml of a freshly prepared solution of 50 mg 
of potassium iodide R per ml. Shake well, allow to separate, and discard the 
chloroform layer. Shake the aqueous layer with three quantities, each of 10 ml, of 
chloroform R and discard the chloroform layers. To the aqueous layer add 40 m1 of 
hydrochloric acid (-420 g/l) TS, allow to cool, and titrate with potassium iodate 
(0.05 moVl) VS until the deep brown colour is discharged. Add 2 ml of chloroform R 
and continue the titration, shaking vigorously, until the chloroform layer no longer 
changes colour. Carry out a blank titration on a mixture of 10 ml of the freshly 
prepared potassium iodide solution as described above, 20 ml of water, and 40 ml of 
hydrochloric acid (-420 gll) TS and make any necessary corrections. 

Each m1 of potassium iodate (0.05 moV1) VS is equivalent to 35.40 mg of CzzH4,CIN. 

Benzylis h ydroxybenzoas 

Benzyl h ydroxybenzoate 

Relative molecular mass. 228.3 

Chemical name. Benzyl p-hydroxybenzoate; phenylrnethyl4-hydroxybenzoate; 
CAS Reg. No. 94-18-8. 

Description. A white to creamy white, crystalline powder; odourless or almost 
odourless. 
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Solubility. Practically insoluble in water; soluble in ethanol (-750 gll) TS and ether 
R; dissolves in solutions of alkali hydroxides. 

Category. Antimicrobial preservative. 

Storage. Benzyl hydroxybenzoate should be kept in a well-closed container. 

Requirements 
Benzyl hydroxybenzoate contains not less than 99.0% and not more than the 
equivalent of 101.0% of Cl,Hl,O,. 

Identity tests 
A. The absorption spectrum of a 10 &/ml solution in ethanol (-750 g/l) TS, when 

observed between 230 nm and 350 nm, exhibits a maximum at about 260 nm; 
the absorbance of a l-cm layer at this wavelength is about 0.76. 

B. Dissolve 0.1 g in 2 ml of ethanol (-750 g/l) TS, boil, and add 0.5 ml of mercury1 
nitric acid TS; a precipitate gradually separates and the supematant liquid 
becomes red. 

C. Melting temperature, about 112 "C. 

Sulfated ash. Not more than 1.0 mglg. 

Acidity. Dissolve 0.2 g in 10 ml of ethanol (-375 g/l) TS previously neutral- 
ized using methyl redlethano1 TS. Titrate with sodium hydroxide (0.1 moV1) 
VS; not more than 0.1 ml is required to obtain the midpoint of the indicator 
(orange). 

Assay. To about 0.12 g, accurately weighed, add 20 ml of sodium hydroxide 
(-80 gll) TS, and boil gently under reflux for 30 minutes. Cool, and extract with 
three quantities, each of 20 ml, of dichloroethane R. Wash the combined ex- 
tracts with 20 m1 of sodium hydroxide (0.1 moV1) VS and add the wash liquids 
to the main aqueous phase, discarding the organic phase. To the aqueous solu- 
tion add 25 m1 of potassium bromate (0.0333 mol/l) VS, 6 m1 of potassium 
bromide (100 gll) TS, and 10 ml of hydrochloric acid (-420 g/l) TS and imrne- 
diately stopper the flask. Shake for 15 minutes and allow to stand for 15 min- 
utes. Add 25 rnl of potassium iodide (100 gll) TS and shake vigorously. Titrate 
the liberated iodine with sodium thiosulfate (0.1 mol/l) VS, using starch TS as 
indicator, added towards the end of the titration. Repeat the procedure without 
the Benzyl hydroxybenzoate being examined and make any necessary correc- 
tions. The volume of potassium bromate (0.0333 moV1) VS used is equivalent to 
half of the volume of sodium thiosulfate (0.1 mol/l) VS required for the titra- 
tion. 
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Each m1 of potassium bromate (0.0333 moV1) VS is equivalent to 7.608 mg of 

C1=lH1203' 

Butylkydroxyanisolum 

Butylated kydroxyanisole 

OH 

Composition. Butylated hydroxyanisole contains a variable amount of 3-tert- 
butyl-4-methoxyphenol. 

Relative molecular mass. 180.3 

Chemical name. tert-Butyl-4-methoxyphenol; (1,l-dimethylethyl)-4-methoxy- 
phenol; CAS Reg. No. 25013-16-5. 

Other name. BHA. 

Description. A white or almost white, crystalline powder or a yellowish w h t e  
solid; odour, faint and characteristic. 

Solubility. Practically insoluble in water; freely soluble in ethanol (-750 g/l) TS, 
chloroform R, ether R, propylene glycol R, and arachis oil R; dissolves in solutions of 
alkali hydroxides. 

Category. Antioxidant. 

Storage. Butylated hydroxyanisole should be kept in a well-closed container, 
protected from light. 
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Requirements 

Identity tests 
A. Dissolve 0.1 g in 10 ml of ethanol (-750 g/l) TS and add 4 ml of sodium 

tetraborate (10 gll) TS and 1 m1 of 2,6-dichloroquinone chlorimide/ethanol TS; a 
blue colour is produced (distinction from butylated hydroxytoluene). 

B. Dissolve a few crystals in 10 m1 of ethanol (-750 gll) TS and add 0.1 m1 of 
potassium ferricyanide (10 gll) TS and 0.5 ml of ferric ammonium sulfate TS2; a 
green to blue colour is produced. 

Solution in methanol. A solution of 1 g in 10 ml of methanol R is clear and not 
more intensely coloured than standard colour solution Yw3 when compared as 
described under "Colour of liquids" (Vol. 1, p. 50). 

Sulfated ash. Not more than 1.0 mglg. 

Hydroquinone. Carry out the test as described under "Thin-layer chromatog- 
raphy" (Vol. 1, p. 83), using silica gel R1 as the coating substance and a mixture 
of 4 volumes of chloroform R and 1 volume of ethyl acetate R as the mobile 
phase. Apply separately to the plate 3 p1 of each of two solutions in ether R 
containing (A) 50 mg of Butylated hydroxyanisole per ml and (B) O.$mg of 
hydroquinone R per ml. After removing the plate from the chromatographic 
chamber, allow it to dry in air for a few minutes, spray with phosphomolybdic 
acidlethano1 TS, and while still damp expose it to the vapours of ammonia 
(-260 gll) TS. Examine the chromatogram in daylight as soon as the yellow back- 
ground has disappeared. 

The spot obtained with solution B is more intense than any corresponding spot 
obtained with solution A. 

3-tert-Butyl-4-methoxyphenol. Carry out the test as described under "Thin- 
layer chromatography" (Vol. 1, p. 83), using silica gel R1 as the coating substance 
and chloroform R as the mobile phase. Apply separately to the plate 2 yl of each of 
three solutions in ether R containing (A) 25 mg of Butylated hydroxyanisole per ml, 
(B) 2.5 mg of Butylated hydroxyanisole per ml, and (C) 0.125 mg of Butylated 
hydroxyanisole per ml. After removing the plate from the chromatographic cham- 
ber, allow it to dry in air, spray it with ferric chloride/potassium ferricyanide TS, 
and examine the chromatogram in daylight. 

The blue-violet spot at RI-0.35 obtained with solution A is not more intense than p.,a;P\k 
&*pot, corresponding in position and appearance, obtained with solution B. Any 
other spot obtained with solution A is not more intense than the spot obtained with 
solution C. 
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Butylhydroxytoluenum 

Butylated hydroxytoluene 

OH 

CI5H24O 

Relative molecular mass. 220.4 

Chemical name. 2,6-Di-tert-butyl-p-cresol; 2,6-bis(1,l-dimethylethyl)-4-methyl- 
phenol; CAS Reg. No. 128-37-0. 

Other name. BHT. 

Description. Colourless crystals or a white or a h o s t  whte,  crystalline powder; 
odour, faint and characteristic. 

Solubility. Practically insoluble in water; freely soluble in ethanol (-750 g/l) TS, 
acetone R, chloroform R, ether R, and arachis oil R. 

Category. Antioxidant. 

Storage. Butylated hydroxytoluene should be kept in a well-closed container, 
protected from light. 

Requirements 
Identity tests 
A. Dissolve 0.1 g in 10 ml of ethanol (-750 g/l) TS and add 4 ml of sodium 

tetraborate (10 g/l) TS and a few crystals of 2,6-dichloroquinone chlorimide R; 
no more than a faint blue colour is produced (distinction from butylated 
hydroxyanisole). 
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B. Dissolve 10 mg in 2 ml of ethanol (-750 g/l) TS. Add 1 ml of testosterone 
propionate/ethanol TS and 2 ml of sodium hydroxide (-80 g/l) TS. Warm in a 
water-bath at 80 "C for 10 minutes, and allow to cool; a blue colour is produced. 

Congealing temperature. Not lower than 69.2 "C. 

Sulfated ash. Not more than 1.0 mg/g. 

Acid value (Vol. 1, p. 140). Not more than 0.05. 

Calcii h ydrogenophosphas 

Calcium hydrogen phosphate 

Calcium hydrogen phosphate, anhydrous 
Calcium hydrogen phosphate dihydrate 

CaHPO, (anhydrous) 

CaHP0,,2H20 (dihydrate) 

Relative molecular mass. 136.1 (anhydrous); 172.1 (dihydrate). 

Chemical name. Calcium phosphate (1:l); CAS Reg. No. 7757-93-9 (anhydrous). 

Calcium phosphate (1:l) dihydrate; CAS Reg. No. 7789-77-7 (dihydrate). 

Other name. Dibasic calcium phosphate. 

Description. A whlte or almost white powder; odourless. 

Solubility. Practically insoluble in cold water and ethanol (-750 g/l) TS; soluble in 
dilute acids. 

Category. Tablet and capsule diluent. 

Storage. Calcium hydrogen phosphate should be kept in a well-closed container. 

Labelling. The designation on the container of Calcium hydrogen phosphate 
should state whether it is the dihydrate or the anhydrous form. 

143 



The International Pharmacopoeia 

Requirements 

Calcium hydrogen phosphate contains not less than 30.9% and not more than the 
equivalent of 31.7% of calcium, Ca, calculated with reference to the ignited 
substance. 

Identity tests 
A. To 0.2 g add a mixture of 10 ml of hydrochloric acid (-70 g/l) TS and 10 m1 of 

water, and heat to dissolve. To 10 ml of this solution add 2.5 m1 of ammonia 
(-100 g/l) TS (keep the remaining solution for test B); it yields reaction A 
described under "General identification tests" as characteristic of calcium 
(Vol. l ,  p. 112). 

B. Acidify the remaining solution from test A with nitric acid (-130 g/l) TS; it yields 
reaction A described under "General identification tests" as characteristic of 
orthophosphates (Vol. 1, p. 114). 

Heavy metals. For the preparation of the test solution use 1.0 g dissolved in 
10 m1 of hydrochloric acid (-70 g/l) TS, filter if necessary, and add ammonia 
(-100 g/l) TS until a precipitate is formed. Add just sufficient hydrochloric acid 
(-70 g/l) TS to dissolve the precipitate and determine the heavy metals content 
as described under "Limit test for heavy metals", Method A (Vol. 1, p. 119); not 
more than 40 pg/g. 

Arsenic. Use a solution of 1.0 g in 35 m1 of hydrochloric acid (-70 g/l) TS and 
proceed as described under "Limit test for arsenic" (Vol. 1, p. 122); the arsenic 
content is not more than 3 pg/g. 

Barium. Dissolve 1.25 g in 10 ml of hydrochloric acid (-70 g/l) TS, filter if 
necessary, and add ammonia (-100 g/l) TS until a precipitate is formed. Add just 
sufficient hydrochloric acid (-70 g/l) TS to dissolve the precipitate and dilute with 
water to 25 ml. Place a 10-m1 portion in each of two separate matched tubes. To one 
portion add 0.5 ml of sulfuric acid (-100 g/l) TS, and to the other 0.5 m1 of water; the 
solutions remain equally clear when viewed after 15 minutes. 

Carbonates. To 1 g add 5 ml of carbon-dioxide-free water R and 2 m1 of hydro- 
chloric acid (-420 gll) TS and shake; no effervescence is produced. 

Chlorides. Dissolve 0.1 g in a mixture of 2 m1 of nitric acid (-130 g/l) TS and 20 m1 
of water, and proceed as described under "Limit test for chloridesN (Vol. 1, p. 116); 
the chloride content is not more than 2.5 mg/g. 

Fluorides. (Note: Prepare and store all solutions in plastic containers.) 
Weigh 2.0 g of the test sample into a beaker and add 20 m1 of water and 2.0 ml of 
hydrochloric acid (-250 g/l) TS. Using a magnetic stirrer and a plastic-coated stirring 
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bar, stir until the sample has dissolved. Then add 50 m1 of sodium citrate (250 gll) 
TS and dilute to 100 m1 with water. Use a fluoride-ion-sensitive electrode and a 
silverlsilver chloride reference electrode system, connected to a potentiometer 
capable of indicating reproducibly a minimum of k0.2 mV. Insert the previously 
rinsed and dried eIectrodes into the solution, stir for 5 minutes, and read the 
potential in mV. 

Prepare a standard solution of fluoride ion containing 1.1052 mg sodium fluoride R 
per ml. To 20 ml of this solution add 50 m1 of sodium citrate (250 gll) TS and dilute 
with sufficient water to produce 100 m1 (100 pg Flml). For the establishment of a 
standard curve, place 50 m1 of sodium citrate (250 gll) TS in a beaker, add 2 m1 of 
hydrochloric acid (-250 gll) TS, and dilute to 100 m1 with water. Stir as described 
above for 15 minutes, insert the electrodes, and read the potential in mV. Continue 
to stir, and at 5-minute intervals add 100 pi, 100 p1,300 p1, and 500 p1 of fluoride ion 
standard solution (100 pg Flml), equivalent to the cumulative fluoride ion concen- 
tration of 0.1, 0.2, 0.5, and 1.0 pglml, readng the potential 5 minutes after each 
addition. Plot the logarithms of the cumulative fluoride ion concentration versus 
potential. 

Determine the concentration of fluoride ion in the solution being examined, reading 
off from the standard curve the value of mV correlating with the pg of Flml, and 
divide by the sample mass taken to obtain the content in the sample; not more than 

50 pg/g. 

Sulfates. Dissolve 0.10 g in 5 m1 of hydrochloric acid (-70 gll) TS, and proceed as 
described under "Limit test for sulfates" (Vol. 1, p. 116); the sulfate content is not 
more than 5 mglg. 

Acid-insoluble substances. To 5 g add a mixture of 40 ml of water and 10 m1 
of hydrochloric acid (-420 gll) TS, heat until no more dissolves, and dilute to 
100 m1 with water. Filter any residue, wash with hot water until the washing is 
free of chlorides, dry the residue at 105 'C for 1 hour, and weigh; not more than 
2 mglg. 

Loss on ignition. Ignite 1.0 g to constant mass between 800 and 825 "C. The 
anhydrous form loses not less than 66 mglg and not more than 85 mglg. The 
dihydrate loses not less than 0.245 glg and not more than 0.265 glg. 

Assay. To about 0.2 g, accurately weighed, add a mixture of 1 ml of hydrochloric 
acid (-420 gll) TS and 5 ml of water, use gentle heat to dissolve, and add 125 m1 of 
water. Proceed with the titration as described under "Complexometric titrations" 
for calcium (Vol. 1, p. 128). 

Each ml of disodium edetate (0.05 mol/l) VS is equivalent to 2.004 mg of Ca. 
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Calcii phosphas 

Calcium phosphate 

Composition. Calcium phosphate is a mixture consisting mainly of Ca3(POJ, 
together with CaHPO,. 

Chemical name. Calcium phosphate (3:2) mixture with calcium phosphate (1:l); 
CAS Reg. No. 7758-87-4 [Ca3(POJ,]; CAS Reg. No. 7757-93-9 (CaHPO,). 

Other name. Tribasic calcium phosphate. 

Description. A white, amorphous powder; odourless or almost odourless. 

Solubility. Practically insoluble in water and ethanol (-750 g/l) TS; soluble in 
hydrochloric acid (-70 g/l) TS and nitric acid (-130 g/l) TS. 

Category. Tablet diluent. 

Storage. Calcium phosphate should be kept in a well-closed container. 

Additional information. At relative humidities between 15% and 65%, the 
equilibrium moisture content at 25 "C is about 2%, but at relative humidities above 
75% small additional amounts of moisture are absorbed. 

Requirements 
Calcium phosphate contains not less than 34.0% and not more than the equivalent 
of 40.0% of calcium, Ca, calculated with reference to the ignited substance. 

Identity tests 
A. Dissolve 0.05 g in 1 ml of hydrochloric acid (-70 g/l) TS by gentle warming 

and add 4 ml of water and 0.5 g of sodium acetate R. It yields reaction A 
described under "General identification testsn as characteristic of calcium 
(vol. l ,  p. 112). 

B. To 0.5 g add 2 ml of nitric acid (-130 g/l) TS and heat gently. This solution yields 
reaction A described under "General identification tests" as characteristic of 
orthophosphates (Vol. 1, p. 114). 

Heavy metals. For the preparation of the test solution use 1.0 g dissolved in 10 ml 
of hydrochloric acid (-70 gll) TS. Heat to boiling, cool, dilute to 40 ml with water, 
and mix. Determine the heavy metals content as described under "Limit test for 
heavy metals", Method A (Vol. 1, p. 119); not more than 30 pg/g. 
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Arsenic. Use a solution of 3.3 g in 35 ml of hydrochloric acid (-70 gll) TS, heat to 
dissolve and proceed as described under "Limit test for arsenicJJ (Vol. 1, p. 122); the 
arsenic content is not more than 3 pg/g. 

Barium. MIX 0.5 g with 10 ml of water, heat, and add, drop by drop, hydrochloric 
acid (-420 gll) TS until solution is effected. Add an excess of 2 drops of acid, filter, 
and to the filtrate add 1 m1 of potassium sulfate (0.1 gll) TS; no turbidity appears 
within 15 minutes. 

Carbonates. Suspend 5 g in 30 ml of carbon-dioxide-free water R and add slowly 
10 m1 of hydrochloric acid (-70 gll) TS; not more than a slight effervescence is 
observed. (Keep the solution for "Acid-insoluble substancesJJ.) 

Chlorides. Dissolve 0.2 g in a mixture of 2 m1 of nitric acid (-130 gll) TS and 20 m1 
of water, and proceed as described under 'Limit test for chloridesJJ (Vol. 1, p. 116); 
the chloride content is not more than 1.4 mglg. 

Fluorides. (Note: Prepare and store all solutions in plastic containers.) 
Weigh 2.0 g of the test sample into a beaker, add 20 m1 of water and 3 m1 of 
hydrochloric acid (-250 gll) TS. Using a magnetic stirrer and a plastic-coated stirring 
bar, stir until the sample has dissolved. Then add 50 ml of sodium citrate (250 g/l) 
TS and dilute to 100 m1 with water. Use a fluoride-ion-sensitive electrode and a 
silverlsilver chloride reference electrode system, connected to a potentiometer 
capable of indicating reproducibly a minimum of k0.2 mV. Insert the previously 
rinsed and dried electrodes into the solution, stir for 5 minutes, and read the 
potential in mV. 

Prepare a standard solution of fluoride ion containing 1.1052 mg sodium fluoride R 
per ml. To 20 m1 of this solution add 50 m1 of sodium citrate (250 gll) TS and dilute 
with sufficient water to produce 100 m1 (100 pg Flrnl). For the establishment of a 
standard curve, place 50 m1 of sodium citrate (250 g/l) TS in a beaker, add 3 ml of 
hydrochloric acid (-250 gll) TS, and dilute to 100 m1 with water. Stir as described 
above for 15 minutes, insert the electrodes, and read the potential in mV. Continue 
to stir, and at 5-minute intervals add 100 p1, 100 p1, 300 p1, 500 p1, and 500 p1 of 
fluoride ion standard solution (100 1-18 Flrnl), equivalent to the cumulative fluoride 
ion concentration of 0.1,0.2,0.5, 1.0, and 1.5 pglml, reading the potential 5 minutes 
after each addition. Plot the logarithms of the cumulative fluoride ion concentration 
versus potential. 

Determine the concentration of fluoride ion in the solution being examined, reading 
off from the standard curve the value of mV correlating with the pg of Flml, and 
divide by the sample mass taken to obtain the content in the sample; not more than 

75 

Sulfates. Dissolve 0.1 g in 5 m1 of hydrochloric acid (-70 gll) TS, and proceed as 
described under "Limit test for sulfatesJ7 (Vol. 1, p. 116); the sulfate content is not 
more than 8 mglg. 
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Acid-insoluble substances. Filter the solution prepared for "Carbonates", wash 
the residue with water, and dry to constant mass at 105 'C; the residue weighs not 
more than 15 mg (0.3%). 

Loss on ignition. Ignite 1.0 g at 800 'C for 30 minutes; it loses not more than 
80 mg/g. 

Assay. To about 0.15 g, accurately weighed, add a mixture of 5 m1 of hydrochloric 
acid (-420 g/l) TS and 3 ml of water, use gentle heat to dissolve, and add 125 m1 of 
water. Proceed with the titration as described under "Complexometric titrations" 
for calcium (Vol. 1, p. 128). 

Each ml of disodium edetate (0.05 moV1) VS is equivalent to 2.004 mg of Ca. 

Calcii stearas 

Calcium stearate 

Composition. Calcium stearate consists of calcium salts mainly of stearic acid and 
palmitic acid in variable proportions. 

Chemical name. Calciumstearate; calciumoctadecanoate; CAS Reg. No. 1592-23-0. 

Description. A white to yellowish white, fine, bulky powder; odour, slight, 
characteristic. 

Solubility. Practically insoluble in water, ethanol (-750 g/l) TS, acetone R, and 
ether R. 

Category. Tablet and capsule lubricant. 

Storage. Calcium stearate should be kept in a well-closed container. 

Additional information. The degree of lubrication depends on the particular form 
and size of the material. 

Requirements 
Calcium stearate contains not less than 9.0% and not more than the equivalent of 
10.5% of CaO, calculated with reference to the dried substance. 
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Identity tests 
A. Heat 1 g with a mixture of 25 m1 of water and 5 rnl of hydrochloric acid 

(-420 g/I) TS; fatty acids are liberated and float as an oil on the surface of the 
liquid. The aqueous layer yields the reactions described under "General identi- 
fication testsn as characteristic of calcium (Vol. 1, p. 112). 

B. Muc 25 g with 200 ml of hot water, add 60 mI of sulfuric acid (-100 g/l) TS, 
and heat the mixture until the separated fatty acids layer is clear. Wash it 
with boiling water until free from sulfates, transfer it to a beaker, and warm 
on a water-bath until the water separates and the fatty acids are clear. Allow 
to cool, pour off the water layer, melt the fatty acids, and filter into a dry 
beaker. Dry at 105 "C for 20 minutes; congealing temperature, not lower than 
54 "C. 

Loss on drying. Heat at 105 "C for 2 hours and weigh; repeat the heating using 
2-hour increments until a constant mass is obtained; not more than 40 mg/g. 

Assay. To about 1.2 g, accurately weighed, add 50 m1 of hydrochloric acid 
(0.1 moVl) V, and heat to boiling for 10 minutes or until the separated fatty acids 
layer is clear, adding water if necessary to maintain the original volume. Cool, filter, 
and wash the filter and the flask thoroughly with water until the washing is free 
from acid when tested with litmus paper R. Neutralize the filtrate with sodium 
hydroxide (1 moV1) VS against litmus paper R and proceed with the titration as 
described under "Complexometric titrationsn for calcium (Vol. 1, p. 128). 

Each ml of disodium edetate (0.05 moVI) VS is equivalent to 2.804 mg of CaO. 

Calcii sulfas 

Calcium sulfate 

CaS0,,2H20 

Relative molecular mass. 172.2 

Chemical name. Calcium sulfate (1 : 1) dihydrate; CAS Reg. No. 10101-41 -4. 

Description. A white to almost white, fine powder; odourless or almost odourless. 

Solubility. Slightly soluble in water; more soluble in dilute mineral acids; practical- 
ly insoluble in most organic solvents. 
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Category. Tablet and capsule diluent. 

Storage. Calcium sulfate should be kept in a well-closed container. 

Requirements 
Calcium sulfate contains not less than 98.0% and not more than the equivalent of 
101.0% of CaSO,, calculated with reference to the dried substance. 

Identity tests 
Dissolve 1 g in 20 m1 of a solution prepared by mixing equal volumes of water and 
hydrochloric acid (-420 g/l) TS. Heat to boiling for 2 minutes, cool, and filter if 
necessary. Use this solution for the following tests: 

A. The solution yields the reactions described under "General identification tests" 
as characteristic of calcium (Vol. 1, p. 112). 

B. The solution yields the reactions described under "General identification testsn 
as characteristic of sulbtes (Vol. 1, p. 115). 

Heavy metals. To 1.0 g add 10 m1 of water and 20 ml of hydrochloric acid 
(-70 gll) TS, heat to boiling until dissolved, cool, and adjust the pH as described 
under "Limit test for heavy metalsn, Procedure 1 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 20 pg/g. 

Clarity of solution. Dissolve 1 g in a mixture of 45 rnl of water and 5 ml of 
hydrochloric acid (-420 g/l) TS, heating to 50 "C for 5 minutes; the solution is 
clear. 

Loss on drying. Dry to constant mass at a temperature not lower than 250 "C; it 
loses not less than 190 mg/g and not more than 230 mg/g. 

pH value. Slurry 20 g with 80 m1 of carbon-dioxide-free water R, allow to settle, 
and filter, 6.0-7.6. 

Assay. To about 0.3 g, accurately weighed, add a mixture of 100 m1 of water and 
6 rnl of hydrochloric acid (-70 gll) TS, heat to boiling until dissolved, and allow to 
cool. Proceed with the titration as described under "Complexometric titrations" for 
calcium (Vol. 1, p. 128). 

Each m1 of disodium edetate (0.05 mol/l) VS is equivalent to 6.807 mg of CaSO,. 
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Carbornerurn 

Carborner 

composition. Carbomer is a synthetic high molecular mass polymer of M a c i d  
copolymerized with polya~ylsucrose. 

Chemical name. Acrylic acid polymer with sucrose polyalkyl ether; carbomer; 
CAS Reg. No. 9007-20-9. I 
Description. A white, fluffy powder; odour, slight, characteristic. 

Solubility. After neutralization with alkali hydroxides or amines, soluble in water, 
ethanol (-750 gll) TS, and glycerol R. 

Category. Suspending agent. I 
Storage. Carbomer should be kept in a tightly closed container. I 
Additional information. Carbomer is very hygroscopic. 

Requirements I 
Carbomer contains not less than 56.0% and not more than the equivalent of 
68.0% of carboxylic acid groups (-COOH), calculated with reference to the dried 
substance. 

Identity tests 
A. Disperse 0.5 g in 50 m l  of water. To 10 m l  add a few drops of thymol blue/ 

ethanol TS; the colour of the dispersion is orange. To a further 10 m l  add a few 
drops of cresol red/ethanol TS; the colour is yellow. (Keep the dispersion for test 
B .) 

B. Adjust the pH of the dispersion from test A to about 7.5 with sodium hydroxide 
(1 moV1) VS; a very viscous gel is produced. 

Yield value. Prepare a gel as follows: Carefully add 2.5 g to 500 m l  of water 
containing 0.25 g of sodium chloride R in a 1000-ml beaker, stirring continuously at 
990-1010 revolutions per minute, the stirrer shaft set to one side of the beaker and 
near to the bottom at an angle of 60" from the vertical. Add Carbomer being 
examined slowly at a uniform rate over 45-90 seconds, ensuring that any loose 
aggregates of powder are broken up. Continue to stir for 15 minutes, remove the 
stirrer, and allow the beaker containing the dispersion to stand in a water-bath at a 
temperature of 24.8-25.2 "C for 30 minutes. Insert the stirrer to a depth such that air 
is not drawn into the dispersion and, while stirring at 290-310 revolutions per 
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minute, add 0.2 ml of phenolphthalein/ethanol TS and 1.5 m1 of bromothymol 
blue/ethanol TS. Add rapidly below the surface 5 ml of sodium hydroxide 
(-200 g/l) TS and stir for 2-3 minutes until neutralization is reached, indicated by a 
uniform blue colour. Adjust the pH to 7.3-7.8 potentiometrically, using glass and 
calomel electrodes, either adding more sodium hydroxide (-200 g/l) TS or preparing 
a new mucilage using less sodium hydroxide for the neutralization. Return the 
neutralized mucilage to the water-bath maintained at 25 "C for 1 hour. 

The apparatus consists of two clear soda-glass plates, 100 mm X 100 mm X 3 mm. 
Rub together by hand fine carborundum paste using two opposing faces of the 
plates to obtain an even and matt surface. With a diamond marker engrave the 
plates to show centre and corner alignments and four sample location points 
equidistant from the plate centre and the four corners. 

Place the plates in a water-bath at 24.8-25.2 "C to settle, and dry them rapidly before 
use. Apply 0.1 g of the mucilage to the matt surface of one of the plates at each 
location for the sample. Ahgn the second plate and lower it carefully, matt side 
downwards, onto the lower plate. Top the apparatus with a weight so that the 
combined mass applied equals 100 g. Allow the assembly to stand for 10 minutes 
and measure the diameters of the 4 zones of each sample using a strip of paper 
calibrated in mm; the mean diameter of the zones does not exceed 2.0-2.2 cm. 

Sulfated ash. Not more than 1.0 mg/g. 

Loss on drying. Dry at 80 "C for 1 hour; it loses not more than 20 mg/g. 

Assay. Slowly add 0.4 g, accuratelyweighed and previously dried at 80 "C for 1 hour, 
to 400 m1 of water while mixing with a magnetic stirrer until completely dissolved. 
At reduced stirring speed, titrate potentiometrically, using glass and calomel elec- 
trodes, with sodium hydroxide (0.2 mol/l) VS. After each addition of sodium 
hydroxide and before recording the pH of the solution, allow to stir for 1 minute. 

Each m1 of sodium hydroxide (0.2 moH) VS is equivalent to 9.004 mg of carboxylic 
acid groups (-COOH). 

Carmellosum natricum 

Carmellose sodium 

composition. Carmellose sodium is the sodium salt of a partially substituted 
polycarboxymethyl ether of cellulose. 

Chemical name. Cellulose carboxymethyl ether, sodium salt; CAS Reg. No. 9004- 
32-4. 
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Other name. Carboxymethylcellulose sodium. 

Description. A white to faintly yellowish powder or granules; odourless. 

Solubility. Easily dispersed in water giving a colloidal solution; practically insoluble 
in acetone R, ethanol (-750 gll) TS, ether R, and toluene R. 

Category. Suspending agent; tablet binder and disintegrant; viscosity-increasing 
agent. 

Storage. Carmellose sodium should be kept in a tightly closed container. 

Labelling. The designation on the container of Carmellose sodium should state its 
viscosity. 

Additional information. Carmellose sodium is hygroscopic after drying. This 
substance is not necessarily suitable for the manufacture of parenteral prepara- 
tions. 

Requirements 
Carmellose sodium contains not less than 6.5% and not more than the equivalent 
of 10.8% of Na, calculated with reference to the dried substance. 

Identity tests 
A. Sprinkle 1.0 g of powdered Carmellose sodium onto 90 m1 of carbon-dioxide- 

free water R at 40-50 "C, stir vigorously until a colloidal solution is produced, 
cool, and dilute to 100 m1 with carbon-dioxide-free water R. Transfer 0.5 m1 to 
a test-tube (keep the remaining solution for "Chlorides", "Clarity and colour 
of solution", and "pH value"), add 1 m1 of water and 5 drops of l-naphthol 
TS1, mix, and carefully introduce down the side of the tube 2 m1 of sulfuric 
acid (-1760 g/l) TS to form a lower layer; a red-violet colour develops at the 
interface. 

B. To the sulfated ash, add 1 m1 of hydrochloric acid (-420 gll) TS, evaporate to 
dryness on a water-bath, and dissolve the residue in 20 ml of water. Use 5 rnl, 
keeping the remaining solution for "Heavy metals"; it yields reaction B de- 
scribed under "General identification tests" as characteristic of sodium (Vol. l, 
p. 115). 

Heavy metals. Use 12 ml of the solution remaining from identity test B and 
determine the heavy metals content as described under "Limit test for heavy 
metals", Method A (Vol. 1, p. 119); not more than 40 pglg. 
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Chlorides. Use 10 m1 of the solution prepared for identity test A and proceed as 
described under "Limit test for chloridesn (Vol. 1, p. 116); the chloride content is 
not more than 2.5 mglg. 

Clarity and colour of solution. The solution prepared in identity test A is not 
more opalescent than opalescence standard TS3 and not more intensely coloured 
than standard colour solution Yw2 when compared as described under "Colour of 
liquids" (Vol. 1, p. 50). 

Sulfated ash. Use 1.0 g and a mixture of equal volumes of sulfuric acid (-1760 gll) 
TS and water. Calculate the result with reference to the dried substance; 
0.200 glg-0.333 glg corresponding to a content of Na equivalent to 6.5-10.8%. (Keep 
the residue for identity test B.) 

Loss on drying. Dry to constant mass at 105 "C; it loses not more than 100 mglg. 

pH value. pH of the solution prepared for identity test A, 6.0-8.5. 

Cellace fatum 

Cellacefate 

Composition. Cellacefate is a cellulose, some of the hydroxyl groups of which are 
esterified by phthaloyl groups and others by acetyl groups. 

Chemical name. Cellulose acetate phthalate; cellulose acetate 1,2-benzenedicar- 
boxylate; CAS Reg. No. 9004-38-0. 

Other names. Cellulose acetate phthalate; cellacephate. 

Description. A white, Free-flowing powder or colourless flakes; odourless or with 
a faint odour of acetic acid. 

Solubility. Practically insoluble in water and ethanol (-750 g/l) TS; Freely soluble in 
acetone R; soluble in dioxan R; dissolves in dilute solutions of alkali. 

Category. Enteric coating agent for solid oral dosage forms. 

Storage. Cellacefate should be kept in a well-closed container, and stored in a cool 
and dry place. 

Additional information. Cellacefate is hygroscopic. 
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Requirements 
Cellacefate contains not less than 30.0% and not more than the equivalent of 
40.0% of phthaloyl groups (C,H,O,, relative molecular mass = 149.1) and not less 
than 17.0% and not more than the equivalent of 26.0% of acetyl groups (C,H,O, 
relative molecular mass = 43.05), both calculated with reference to the anhydrous 
substance. 

Identity tests 
A. To 10 mg add 1.0 m1 of ethanol (-750 g/l) TS and 1 m1 of sulfuric acid 

(-1760 g/l) TS, and warm; ethyl acetate, perceptible by its odour (proceed with 
caution), is produced. 

B. Transfer 10 mg to a small test-tube, add 10 mg of resorcinol R and 0.5 ml of 
sulfuric acid (-1760 g/l) TS, and mix. Heat in a liquid bath at 160 "C for 
3 minutes. Cool and pour the solution into a mixture of 25 rnl of sodium 
hydroxide (1 moV1) VS and 200 ml of water; a vivid green fluorescence is 
observed in the solution. 

C. Dissolve 0.1 g in 1 ml of acetone R and pour onto a clear glass plate; as the 
solvent evaporates, a glossy, clear film remains. 

Free acid. Shake 1.0 g of finely powdered material with 100 ml of carbon-dioxide- 
free water Rfor 5 minutes and filter. Wash the flask and the filter with two quantities, 
each of 10 ml, of carbon-dioxide-free water R. Combine the filtrate and washings, add 
0.1 ml of phenolphthalein/ethanol TS, and titrate with carbonate-free sodium 
hydroxide (0.1 moV1) VS until a faint pink colour is obtained. Repeat the procedure 
without the Cellacefate being examined and make any necessary corrections. 

Each ml of carbonate-free sodium hydroxide (0.1 moV1) VS is equivalent to 
8.306 mg of phthalic acid. Not more than 60 mg/g (6.0%) is found, calculated as 
phthalic acid and with reference to the anhydrous substance. 

Suifated ash. Not more than 1.0 mg/g. 

Water. Determine as described under "Determination of water by the Karl Fischer 
methodn, Method A (Vol. 1, p. 135), using 0.5 g and 20 ml of a mixture of equal 
volumes of dehydrated methanol R and chloroform R; the water content is not 
more than 50 mg/g (5.0%). 

Assays 

A. Phthaloyl groups 
Dissolve about 0.4 g, accurately weighed, in 20 ml of ethylene glycol monomethyl 
ether R previously neutralized using 0.1 ml of phenolphthalein.ethanol TS. Titrate 
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with carbonate-free sodium hydroxide (0.1 moV1) VS until a faint pink colour is 
obtained. 

149n 
Calculate the content of phthaloyl groups in %: - 1.795s 

(1Wa)m 

where n is the number of ml of carbonate-free sodium hydroxide (0.1 moV1) VS 
used, a is the content of water in %, m is the mass of Cellacefate in g, and S is the 
content of free acid in %. 

B. Acetyl groups 
To about 0.1 g, accurately weighed, add 25 ml of carbonate-free sodium hydroxide 
(0.1 moV1) VS and heat on a water-bath under a reflux condenser for 30 minutes. 
Cool, add 0.1 ml of phenolphthaleidethanol TS, and titrate with hydrochloric acid 
(0.1 moV1) VS until the colour is discharged. Repeat the procedure without the 
Cellacefate being examined and make any necessary corrections. 

43(n2+z,) 
Calculate the content of acetyl groups in %: - - (0.578P + 0.518s) 

(1Wa)m 

where n, is the number of ml of hydrochloric acid (0.1 moV1) VS used for the blank, 
n, is the number of ml of hydrochloric acid (0.1 moV1) VS used for Cellacefate, a is 
the content of water in %, m is the mass of Cellacefate in g, P is the content of 
phthalyl groups in %, and S is the content of free acid in %. 

Cellulosum microc rystallinum 

Microcrystalline cellulose 

Composition. Microcrystalline cellulose is partially depolymerized cellulose pre- 
pared from alpha cellulose. 

Chemical name. Cellulose; CAS Reg. No. 9004-34-6. 

Description. A white or almost white, fine crystalline or granular powder; odour- 
less. 

Solubility. Practically insoluble in water and most organic solvents; slightly soluble 
in dilute solutions of sodium hydroxide. 

Category. Tablet and capsule diluent; suspending agent; disintegrant. 
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Storage. Microcrystalline cellulose should be kept in a well-closed container. 

Additional information. hcrocrystalline cellulose is usually defined by its parti- 
cle size which ranges between 20 and 150 pm. 

Requirements 

Identity tests 
A. Place 20 g on an air-jet sieve with a screen having a nominal aperture of 38 pm 

and shake for 5 minutes. If more than 1 g is retained on the screen, mix 30 g 
with 270 m1 of water; otherwise, mix 45 g with 255 m1 of water. Perform the 
mixing in a high-speed blender (18 000 rev/min) for 5 minutes. Transfer 
100 m1 of the mixture to a 100-m1 graduated cylinder and allow to stand for 
3 hours; a white, opaque, bubble-free dispersion is obtained without any 
supernatant liquid. 

B. Dissolve 0.05 g in 10 m1 of copper tetramine hydroxide TS; it dissolves com- 
pletely without any residue. Add 5 m1 of ethanol (-750 g/l) TS; a precipitate is 
produced. 

Heavy metals. To 1.0 g add 4 m1 of magnesium sulfate/sulfuric acid TS, mix, and 
heat cautiously to dryness on a water-bath. Progressively heat to ignition, not 
exceeding a temperature of 800 "C, and continue to heat until a white to greyish 
residue is obtained. Moisten the residue with 1 drop of hydrochloric acid (-250 g/l) 
TS and continue as described under "Limit test for heavy metals", Procedure 3 
(Vol. 1, p. 118); determine the heavy metals content according to Method A (Vol. 1, 
p. 119); not more than 10 pg/g. 

Water-soluble substances. Shake 5 g with 80 ml of water for 10 minutes. Filter 
into a tared dish, evaporate to dryness on a water-bath, dry at 105 'C for 1 hour, and 
weigh; the residue weighs not more than 2.0 mg/g. 

Sulfated ash. Not more than 1.0 mg/g. 

Loss on drying. Dry for 5 hours at 105 'C; it loses not more than 60 mg/g. 

pH value. Shake 2 g with 100 m1 of carbon-dioxide-free water R for 5 minutes; pH 
of the supernatant liquid, 5.0-7.5. 

Organic impurities. Place 10 mg on a watch-glass and add 0.05 m1 of a freshly 
prepared solution of 0.1 g of phloroglucinol R in 5 ml of hydrochloric acid 
(-420 g/l) TS; no red colour appears. 

Starch and dextrins. Shake 0.1 g with 5 m1 of water and add 0.2 m1 of iodine 
(0.05 mol/l) VS; no blue or red-brown colour develops. 
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Cera carnauba 

Carnauba wax 

Composition. Carnauba wax is obtained from the leaves of Copernicia cerifera Mart. 
(Fam. Palmae). 

Chemical name. Camauba wax; CAS Reg. No. 8015-86-9. 

Description. Pale yellow to light brown, moderately coarse powder, flakes, or 
irregular lumps of hard, brittle wax; odour, characteristic and free from rancidity. 

Solubility. Practically insoluble in water; soluble in warm chloroform R and tolu- 
ene R; slightly soluble in boiling ethanol (-750 gll) TS. 

Category. Polishing agent for coated tablets; viscosity-increasing agent for oint- 
ments; release-rate modifier for oral formulations. 

Storage. Carnauba wax should be kept in a well-closed container. 

Requirements 

Melting range. 7- "C. 

Ash. Weigh 2.0 g and use an open porcelain or platinum dish. Heat over a flame; it 
volatilizes without emitting an acrid odour. Ignite; the residue weighs not more 
than 2.5 mglg. 

Acid value (Vol. 1, p. 140). Use 3 g; not more than 8. 

Saponification value (Vol. 1, p. 139). Use about 3 g, accurately weighed, add 25 m1 
of xylene R, and dissolve by warming. To this solution add 50 rnl of ethanol 
(-750 gA) TS and proceed with the determination of saponification. Attach a reflux 
condenser and heat for 2 hours; 75-95. 

Iodine value (Vol. 1, p. 137). 5-14. 

Cera cetyla 

Cetyl esters wax 

Composition. Cetyl esters wax is a mixture consisting primarily of esters of 
saturated fatty alcohols (C,, to C,J and saturated fatty acids (C,, to C,& 
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Chemical name. C,,, Fatty acids C,,, alkyl esters; CAS Reg. No. 85566-24-1 

Other name. Synthetic spermaceti. 

Description. White to almost white, somewhat translucent flakes (5 pm to several 
mihmetres in the largest dimension), with a crystalline structure and a pearly lustre 
when caked; odour, faint, mild, aromatic. 

Solubility. Practically insoluble in water and ethanol (-750 gll) TS; soluble in 
chloroform R and ether R; slightly soluble in hexane R. 

Category. Stiffening agent. 

Storage. Cetyl esters wax should be kept in a well-closed container, protected from 
heat. 

Additional information. CetyI esters wax has a mass density of about 0.83 glml at 
50 "C. 

Requirements 
Melting range (Vol. 1, p. 23). 43-47 "C. 

Add value (Vol. 1, p. 140). Not more than 5. 

Iodine value (Vol. 1, p. 137). Not more than 1. 

Saponification value (Vol. 1, p. 139). 109-120. 

Paraffin. To 1 g add 50 m1 of boiling ethanol (-750 g/l) TS; the wax is completely 
dissolved. 

Cetomacrogol l000 
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Composition. Cetomacrogol 1000 is a condensation product of linear fatty alco- 
hols with ethylene oxide, prepared under controlled conditions in order to obtain 
the required ether with the polyethylene glycol of the desired molecular mass. 

Chemical name. Polyethylene glycol monohexadecyl ether; or-hexadecyl-w- 
hydroxypoly(oxy-1,2-ethanediyl); CAS Reg. No. 9004-95-9. 

Description. A cream-coloured, waxy, unctuous mass, pellets, or flakes; when 
heated, it melts to a brownish yellow, clear liquid; odourless or almost odourless. 

Solubility. Soluble in water, ethanol (-750 g/l) TS, and acetone R; practically 
insoluble in light petroleum R. 

Category. Nonionic surfactant. 

Storage. Cetomacrogol 1000 should be kept in a well-closed container, protected 
from heat. 

Requirements 
Identity tests 
A. Dissolve 0.1 g in 5 m1 of water and add 10 m1 of hydrochloric acid (-70 g/l) TS, 

10 m1 of barium chloride (50 g/l) TS, and 10 m1 of phosphomolybdic acid 
(80 g/l) TS; a greenish yellow precipitate is produced. 

B. Dissolve 0.1 g in 5 rnl of water and add gradually tannic acid (50 g/l) TS; a 
precipitate is formed which dissolves on further addition of tannic acid solution. 

Melting point (Vol. 1, p. 23). Not lower than 38 "C. 

Refractive index. At 60 "C, n 2,0 = 1.448-1.452. 

Add value (Vol. 1, p. 140). Not more than 0.5. 

Ahlinity. Dissolve 2 g in 20 m1 of carbon-dioxide-free water R, add 1 drop of 
phenolphthalein/ethanol TS, and titrate with hydrochloric acid (0.1 mol/l) VS; not 
more than 0.5 m1 is required to obtain a pink colour. 

Hydroxyl value (see page 25). Use 10 g, Method A; 40.0-52.5. 

Saponification value (Vol. 1, p. 139). Use 10 g; not more than 1 .O. 

Water. Determine as described under "Determination of water by the Karl Fischer 
methodJJ, Method A (Vol. 1, p. 135), using 2.5 g; the water content is not more than 
10 mglg. 
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Cetrimidum 

Cetrimide 

Composition. Cetrimide is a mixture consisting mainly of tetradecyltrimethylam- 
monium bromide together with smaller amounts of dodecyltrimethylammonium 
bromide and hexadecyltrimethylammonium bromide. 

Chemical name. Trimethyltetradecylammonium bromide mixture with dodecyl- 
trimethylammonium bromide and hexadecyltrimethylammonium bromide; cet- 
rimide; CAS Reg. No. 8044-71-1. 

Description. A white or almost white, voluminous, free-flowing powder; odour, 
slight, characteristic. 

Solubility. Freely soluble in water, ethanol (-750 g/l) TS, and chloroform R; 
practically insoluble in ether R. 

Category. Antimicrobial preservative. 

Storage. Cetrimide should be stored in a well-closed container. 

Requirements 
Cetrimide contains not less than 96.0% and not more than the equivalent of 
101.0% of alkyltrimethylammonium bromides, calculated as C,,H,,BrN (relative 
molecular mass = 336.4) and with reference to the dried substance. 

Identity tests 
A. Dissolve 5 mg in 5 m1 of phosphate buffer, pH 8.0, TS. Dip a strip of methyl 

green/iodomercurate paper R into the solution. Similarly prepare a blank solu- 
tion without the Cetrimide being examined. After 5 minutes withdraw the strip 
of paper from the tube; the solution to be tested shows a darker greenish blue 
colour than the blank solution. 

B. Dissolve 0.2 g in 10 m1 of carbon-dioxide-free water R and shake; a voluminous 
froth is produced. (Keep the mixture for test C.) 

C. The solution prepared above yields reaction A described under "General iden- 
tification testsn as characteristic of bromides (Vol. 1, p. 112). 

Amines and arnine salts. Dissolve 5 g in 30 m1 of a mixture of 1 volume of 
hydrochloric acid (1 moV1) VS and 99 volumes of methanol R and add 100 m1 of 2- 
propanol R. Slowly pass a stream of nitrogen R through the solution. Gradually add 
15 m1 of tetrabutylammonium hydroxide (0.1 moVl) VS and titrate potentiometri- 
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cally, recording a titration curve; the volume of titrant added between the two 
points of idexion is not larger than 2.0 ml. 

Sulfated ash. Not more than 5.0 mglg. 

Loss on drying. Dry at 105 OC for 2 hours; it loses not more than 20 mglg. 

Acidity or alkalinity. Dissolve 1 g in 50 ml of carbon-dioxide-free water R and add 
0.1 ml of bromocresol purple/ethanol TS; not more than 0.1 ml of hydrochloric acid 
(0.1 moV1) VS or 0.1 m1 of sodium hydroxide (0.1 moV1) VS is required to obtain the 
midpoint of the indicator (grey). 

Assay. Dissolve about 2 g, accurately weighed, in 100 m1 of water. Transfer 25 ml 
to a separating Funnel, add 25 ml of chloroform R, 10 ml of sodium hydroxide 
(0.1 moY1) VS, and 10 ml of a Freshly prepared solution containing 5 g of potassium 
iodide R in 100 ml of water. Shake well, allow to separate, and discard the 
chloroform layer. Shake the aqueous layer with three quantities, each of 10 ml, of 
chloroform R, and discard the chloroform layers. Add 40 ml of hydrochloric acid 
(-420 gA) TS, allow to cool, and titrate with potassium iodate (0.05 moV1) VS until 
the deep brown colour is almost discharged. Add 2 ml of chloroform R and continue 
the titration, shalung vigorously, until the colour of the chloroform layer no longer 
changes. Repeat the procedure with a mixture of 10 ml of the above Freshly 
prepared solution of potassium iodide, 20 ml of water, and 40 ml of hydrochloric 
acid (-420 g/l) TS and make any necessary corrections. 

Each ml of potassium iodate (0.05 moV1) VS is equivalent to 33.64 mg of C,,H3$rN. 

Chlorobutanolum 

Chlorobutanol 

Chlorobutanol, anhydrous 
Chlorobutanol hemihydrate 

CCI, 

n = 0 (anhydrous) 
n = 'I, (hemihydrate) 

C4H,C130 (anhydrous) 
C4H,Cl30,% H,O (hemihydrate) 
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Relative molecular mass. 177.5 (anhydrous); 186.5 (hemihydrate). 

Chemical name. 1,1,1-Trichloro-2-methyl-2-propanol; CAS Reg. No. 57-15-8 (an- 
hydrous). 
l,l,l-Trichloro-2-methyl-2-propanol hemihydrate; CAS Reg. No. 6001-64-5 (hemi- 
hydrate). 

Description. Colourless crystals or a white, crystalline powder; odour, characteris- 
tic, camphoraceous. 

Solubility. Slightly soluble in water; very soluble in ethanol (-750 gll) TS and ether 
R; Freely soluble in chloroform R; soluble in glycerol R. 

Category. Antimicrobial preservative. 

Storage. Chlorobutanol should be kept in a tightly closed container, and stored in a 
cool place. 

Labelling. The designation on the container of Chlorobutanol should state 
whether it is the hemihydrate or the anhydrous form. 

Additional information. Anhydrous Chlorobutanol melts at about 95 "C and 
Chlorobutanol hemihydrate melts at about 77 "C, both determined without previ- 
ous drying. 

Requirements 

Chlorobutanol contains not less than 98.0% and not more than the equivalent of 
101.0% of C,H,CJO, calculated with reference to the anhydrous substance. 

Identity tests 
A. Shake 20 mg with 3 ml of sodium hydroxide (1 moV1) VS, add 5 ml of water, 

then slowly add 2 ml of iodine TS; iodoform, perceptible by its odour, is 
produced and a yellowish precipitate is formed. 

B. To 20 mg add 1 ml of pyridine R and 2 ml of sodium hydroxide (-400 gll) TS. 
Heat in a water-bath and shake. M o w  to stand; the pyridine layer becomes red. 

Solution in ethanol. A solution of 5 g in 10 ml of ethanol (-750 gll) TS is not more 
opalescent than opalescence standard TS2 and not more intensely coloured than 
standard colour solution Yw3 when compared as described under "Colour of 
liquidsn (Vol. 1, p. 50). 
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Sulfated ash. Not more than 1.0 mglg. 

Water. Determine as described under "Determination of water by the Karl Fischer 
method", Method A (Vol. 1, p. 135). For the anhydrous form, use 2 g; the water 
content is not more than 10 mglg. For the hemihydrate, use 0.3 g; the water content 
is not less than 45 mglg and not more than 60 mglg. 

Acidity. Dissolve 2 g in 20 ml of ethanol (-750 gll) TS and titrate with sodium 
hydroxide (0.01 mol/I) VS, using 0.1 m1 of bromothymol blue/ethanol TS as indica- 
tor; not more than 1.0 ml is required to produce a blue colour. 

Assay. Dissolve about 0.1 g, accurately weighed, in 20 m1 of ethanol 
(-750 gll) TS, add 10 m1 of sodium hydroxide (-80 gll) TS, heat in a water-bath 
for 5 minutes, and cool. Add 20 m1 of nitric acid (-130 gll) TS, 25.0 ml of silver 
nitrate (0.1 mol/l) VS, and 2 m1 of dibutyl phthalate R, and shake vigorously. 
Add 2 m1 of ferric ammonium sulfate (45 gll) TS and titrate with ammonium 
thiocyanate (0.1 mol/l) VS until an orange colour is obtained. Repeat the proce- 
dure without the Chlorobutanol being examined and make any necessary cor- 
rections. 

Each m1 of silver nitrate (0.1 mol/l) VS is equivalent to 5.916 mg of C,H,CI,O. 

Chlorocresolum 

Chlorocresol 

OH 

Relative molecular mass. 142.6 

Chemical name. 4-Chloro-m-cresol; 4-chloro-3-methylphenol; CAS Reg. No. 59- 
50-7. 

1 64 
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Description. Colourless or almost colourless crystals or a white, crystalline pow- 
der; odour, characteristic. 

Solubility. Slightly soluble in water; very soluble in ethanol (-750 gll) TS; freely 
soluble in ether R, fatty oils, and sodium hydroxide (-80 gll) TS. 

Category. Antimicrobial preservative. 

Storage. Chlorocresol should be kept in a well-closed container, protected from 
light. 

Requirements 
Chlorocresol contains not less than 98.0% and not more than the equivalent of 
101.0% of C,H,ClO. 
-W 

Identity tests 
A. To 0.5 g of a fine powder,add 10 m1 of carbon-dioxide-free water R, shake for 

2 minutes, and filter. Add 0.1 m1 of ferric chloride (25 gll) TS; a bluish colour is 
produced. 

B. Mix 0.05 g with 0.5 g of anhydrous sodium carbonate R and ignite with a strong 
flame. Cool, add a mixture of 5 ml of water and 5 m1 of nitric acid (-130 gll) TS 
to the residue, and filter. Add 1 ml of silver nitrate (0.1 molll) VS to the filtrate; a 
white precipitate is produced. 

Melting range. 64-67 "C. 

Non-volatile residue. Place 2 g in a porcelain dish and heat on a water-bath until 
volatiIized. Dry the residue at 105 "C and weigh; not more than 1.0 mglg. 

Assay. Place about 0.07 g, accurately weighed, in a ground-glass-stoppered flask 
and dissolve in 30 ml of glacial acetic acid R. Add 25 m1 of potassium bromate 
(0.0167 molll) VS, a solution composed of 3 g of potassium bromide R dissolved 
in 20 rnl of water, and 10 ml of hydrochloric acid (-420 gll) TS. Allow to stand 
protected from light for 15 minutes. Add 1 g of potassium iodide R and 100 m1 
of water. Titrate with sodium thiosulfate (0.1 molll) VS, shaking vigorously, and 
add starch TS as indicator towards the end of the titration. Repeat the proce- 
dure without the Chlorocresol being examined and make any necessary correc- 
tions. 

Each ml of potassium bromate (0.0167 mol/l) VS is equivalent to 3.565 mg of 
C,H,CIO. 
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Dinatrii edetas 

Disodium edetate 

C,,H,,N2Na,0,12H,0 

Relative molecular mass. 372.2 

Chemical name. Disodium dihydrogen (ethylenedinitri1o)tetraacetate dihydrate; 
N1N1-1,2-ethanediylbis[N-(carboxymethyl)glycine] disodium salt, dihydrate; 
CAS Reg. No. 6381-92-6. 

Other name. Edetate disodium. 

Description. A white, crystalline powder; odourless. 

Solubility. Soluble in water; slightly soluble in ethanol (-750 gll) TS; practically 
insoluble in chloroform R and ether R. 

Category. Stabilizer; chelating agent. 

Storage. Disodium edetate should be kept in a well-closed container. 

Additional information. Solutions of disodium edetate should not come into 
contact with metal. 

Requirements 
Disodium edetate contains not less than 98.5% and not more than the equivalent 
of 101.0% of Cl,,Hl,N,Na,0,,2H,0. 

Identity tests 
Either test A alone or tests B, C, and D may be applied. 

A. Carry out the examination as described under "Spectrophotometry in the 
inhared region" (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
with the spectrum obtained from disodium edetate R or with the reference 
spectrum of disodium edetate. 
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B. To 3 drops of ferric chloride (25 gll) TS add 3 drops of ammonium thiocyanate 
(75 gll) TS; to the deep red solution produced add 0.05 g of Disodium edetate; 
the colour is discharged, leaving a yellowish solution. (Keep this solution for test 
D.) 

C. Dissolve 2 g in 25 ml of water, add 2 ml of lead nitrate (100 gll) TS, shake, and 
add 6 ml of potassium iodide (80 g/l) TS; no yellow precipitate is observed. 

D. To the solution from test B, add ammonia (-100 g/l) TS, drop by drop, untll an 
alkaline reaction is obtained with pH-indicator paper R. Add 5 ml of ammonium 
oxalate (25 g/l) TS; no precipitate is produced (distinction from sodium calcium 
edetate). 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metalsn, Procedure 3 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 20 pg/g. 

pH value. pH of a 0.05 g/ml solution, 4.0-5.5. 

Assay. Dissolve 0.5 g, accurately weighed, in sufficient water to produce 300 d. 
Add 2 g of methenamine R and 2 ml of hydrochloric acid (-70 g/l) TS. Titrate with 
lead nitrate (0.1 moV1) VS to whlch 50 mg of xylenol orange indicator mixture R has 
been added. 

Each ml of lead nitrate (0.1 moV1) VS is equivalent to 37.22 mg of 
C1,H1,N2Na20,12H20. 

Ethanolum 

Ethanol 

H3C-CH2-OH 

C2HP 

Relative molecular mass. 46.07 

Chemical name. Ethyl alcohol; ethanol; CAS Reg. No. 64-17-5. 

Other name. Absolute alcohol, dehydrated alcohol. 

Description. A colourless, clear and mobile liquid; odour, characteristic. 
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Miscibility. Miscible with water, chloroform R, and ether R. 

Category. Solvent; antiseptic. 

Storage. Ethanol should be kept in a well-closed container, and stored whenever 
possible at a temperature between 8 and 15 "C. 

Additional information. Ethanol is flammable, burning with a blue smokeless 
flame. Hygroscopic. Boiling point, about 79 "C. 

Requirements 
Ethanol contains not less than 98.8% v/v and not more than the equivalent of 
100.0% v/v of C2H60, corresponding to not less than 98.1% m/m and not more 
than the equivalent of 100.0% m/m of C2H60. 

Identity tests 
A. Place 0.25 m1 in a small beaker, add 1 m1 of potassium permanganate (10 g/l) TS 

and 0.5 m1 of sulhric acid (0.5 mol/l) VS, and cover the beaker immediately with 
a filter-paper moistened with a recently prepared solution of 0.1 g of sodium 
nitroprusside R and 0.5 g of piperazine hydrate R in 5 m1 of water; a dark blue 
colour is produced on the filter-paper, that fades after a few minutes. 

B. To a few drops add 1 ml of sulfuric acid (-1760 g/l) TS and a few drops of 
potassium dichromate (100 g/l) TS; a green colour is produced and an odour of 
acetaldehyde is perceptible. 

Relative density. d 2,: = 0.7904-0.7935. 

Non-volatile residue. Place 100 m1 in a porcelain dish and heat on a water-bath 
until volatilized, dry the residue at 105 "C for 1 hour, and weigh; not more than 
5 mg. 

Water-insoluble substances. Dilute a volume of Ethanol with an equal volume of 
water; the mixture is clear and, after cooling to 10 "C, it remains clear for 30 minutes. 

Acidity. Add 20 ml of carbon-dioxide-free water R and 3 drops of phenolphthaleinl 
ethanol TS to 20 ml of Ethanol; the colour remains unchanged. Titrate with carbon- 
ate-free sodium hydroxide (0.02 moV1) VS; not more than 0.5 m1 is required to 
obtain the midpoint of the indicator (pink). 

Aldehydes and other foreign organic substances. Thoroughly clean a glass- 
stoppered cylinder with hydrochloric acid (-250 g/l) TS, rinse with water and the 
Ethanol to be examined. Place 20 m1 of Ethanol in the cylinder. Cool the contents to 
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about 15 "C and, by means of a carefully cleaned pipette, add 0.1 m1 of potassium 
permanganate (0.02 moY1) VS, noting the time of the addition. Mix at once by 
inverting the stoppered cylinder, and allow to stand at 15 'C for exactly 5 minutes; 
the pink colour does not entirely disappear. 

Fuse1 oil and allied impurities. Allow 25 m1 to evaporate spontaneously from a 
porcelain dish, carefully protected from dust, until the surface of the dish is barely 
moist; no foreign odour is perceptible, and on the addition of a few drops of sulfuric 
acid (-1760 g/l) TS, no red or brown colour develops. 

Methanol. To 1 drop add 1 drop of water, 1 drop of phosphoric acid (-105 g/l) TS, 
and 2 drops of potassium permanganate (25 g/l) IS .  Mix, allow to stand for 
1 minute, and add, drop by drop, sodium metabisulfite (50 gll) TS until the perman- 
ganate colour is discharged. If a brown colour remains, add 1 drop of phosphoric 
acid (-105 g/l) TS. To the colourless solution add 5 m1 of freshly prepared disodium 
chromotropate TS, and heat on a water-bath at 60 OC for 10 minutes; no violet 
colour appears. 

Benzene. Record an absorption spectrum of the Ethanol in a l-cm layer against 
water between 220 nm and 350 nm. The absorbance at about 220 nm is not more 
than 0.30, at about 230 nm not more than 0.18, at about 240 nm not more than 0.08, 
and at about 270 to 350 nm not more than 0.02. A curve drawn through these points 
is smooth. 

Eth ylcellulosum 

Ethylcellulose 

Composition. Ethylcellulose is an ethyl ether of cellulose. 

Chemical name. Cellulose ethyl ether; CAS Reg. No. 9004-57-3. 

Description. A white to light tan, free-flowing powder. 

Solubility. Practically insoluble in water, glycerol R, and propylene glycol R. When 
containing less than 46.5% of ethoxy groups, it is freely soluble in tetrahydrofuran 
R and chloroform R. When containing not less than 46.5% of ethoxy groups, it is 
freely soluble in ethanol (-750 gll) TS, methanol R, toluene R, and ethyl acetate R. 

Category. Film-coating agent; tablet binder; release-rate modifier for oral formula- 
tions. 

Storage. Ethylcellulose should be kept in a well-closed container. 
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Labelling. The designation on the container of Ethylcellulose should state its viscosity. 

Requirements 

Ethylcellulose contains not less than 44.0% and not more than the equivalent of 
51.0% of ethoxy (-OC,H,) groups. 

Identity tests 
A. Dissolve 5 g in 95 g of a mixture by mass of 80 parts of toluene R and 20 parts of 

ethanol (-750 g/l) TS; a slightly yellow, clear, stable solution is produced. (Keep 
the solution for test B.) 

B. Pour a few rnl of the above solution onto a glass plate and allow the solvent to 
evaporate; a thin, though continuous, clear film is formed. Remove the film from 
the plate; it is flammable. 

Heavy metals. Use 0.5 g for the preparation of the test solution as described under 
"Limit test for heavy metalsn, Procedure 3 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 40 pg/g. 

Sulfated ash. Not more than 4.0 mg/g. 

Loss on drying. Dry at 105 "C for 2 hours; it loses not more than 30 mg/g. 

Assay. Carry out the assay as described under "Determination of methoxyln 
(Vol. 1, p. 136), using about 0.05 g, previously dried and accurately weighed. 

Each rnl of sodium thiosulfate (0.1 mol/l) VS is equivalent to 0.7510 mg of (-OC,H,). 

Ethylis hydroxybenzoas 

Ethyl h ydroxybenzoate 
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Relative molecular mass. 166.2 

Chemical name. Ethyl p-hydroxybenzoate; ethyl 4-hydroxybenzoate; CAS Reg. 
NO. 120-47-8. 

Other name. Ethylparaben. 

Description. Small colourless crystals or a white, crystalline powder; odourless or 
almost odourless. 

Solubility. Very slightly soluble in water; sparingly soluble in boiling water; freely 
soluble in ethanol (-750 g/l) TS and ether R. 

Category. Antimicrobial preservative. 

Storage. Ethyl hydroxybenzoate should be kept in a well-closed container. 

Additional information. Ethyl hydroxybenzoate is normally used in combination 
with other hydroxybenzoates. 

Requirements 

Ethyl hydroxybenzoate contains not less than 99.0% and not more than the 
equivalent of 101.0% of C,H,,O,, calculated with reference to the dried substance. 

Identity tests 
A. Complies with the test under "Melting rangen. 

B. To 0.5 g add 5 m1 of sodium hydroxide (-80 gll) TS, and heat in a water-bath for 
5 minutes. After cooling, add 6 m1 of sulfuric acid (-190 gll) TS, collect the 
precipitate on a filter, wash thoroughly with a small amount of water, and dry 
over silica gel, desiccant, R. Melting temperature, about 214 "C. 

Melting range. 115-1 18 "C. 

Sulfated ash. Not more than 1.0 mg/g. 

Loss on drying. Dry at 80 "C under reduced pressure (not exceeding 0.6 kPa or 
about 5 mm of mercury) for 2 hours; it loses not more than 5.0 mg/g. 

Acidity. Dissolve 0.2 g in 5 m1 of ethanol (-750 g/l) TS, add 5 m1 of carbon-dioxide- 
free water R, and titrate with sodium hydroxide (0.1 mol/l) VS, using 0.1 m1 of 
bromocresol greedethano1 TS as indicator; not more than 0.1 m1 is required to 
obtain the midpoint of the indicator (green). 



The International Pharmacopoeia 

Assay. Place about 0.08 g, accurately weighed, in a ground-glass-stoppered flask, 
add 25 ml of sodium hydroxide (-80 g/l) TS, and boil gently under a reflux 
condenser for 30 minutes. Allow to cool, add 25 ml of potassium bromate 
(0.0333 moV1) VS, 5 m1 of potassium bromide (125 g/l) TS, and 40 mI of glacial acetic 
acid R. Cool in ice-water and add 10 ml of hydrochloric acid (-420 g/l) TS. Stopper 
the flask immediately and allow to stand for 15 minutes. Add 30 m1 of potassium 
iodide (80 g/l) TS, close the flask, and mix. Titrate with sodium thiosulfate 
(0.1 moVl) VS, using 2 ml of starch TS as indicator, added towards the end of the 
titration. Repeat the procedure without the Ethyl hydroxybenzoate being exam- 
ined and make any necessary corrections. 

One volume of sodium thiosulfate (0.1 moV1) VS corresponds to two volumes of 
potassium bromate (0.0333 mol/l) VS. Each m1 of potassium bromate (0.0333 moV1) 
VS is equivalent to 5.540 mg of C,H,,O,. 

Gelatina 

Gelatin 

Composition. Gelatin is a purified protein obtained either by the partial acid 
hydrolysis (type A) or by the partial alkali hydrolysis (type B) of animal collagen. It 
can exist as a mixture of both types. 

Chemical name. Gelatin; CAS Reg. No. 9000-70-8. 

Description. Faintly yellow to amber-coloured sheets, flakes, granules, or powder; 
practically odourless; in solution it has a slight, characteristic, bouillon-like odour. 

Solubility. Practically insoluble in most organic solvents. In cold water it swells 
and softens, absorbing 5-10 times its own mass of water. After swelling, soluble in 
hot water, in acetic acid (-300 g/l) TS, and in a hot mixture of glycerol R and 
water. 

Category. Encapsulating agent; tablet binder; coating agent; suspending agent; 
viscosity-increasing agent. 

Storage. Gelatin should be kept in a well-closed container. 

Additional information. These specifications do not necessarily apply to gelatin 
for parenteral use or other particular application. Attention should be paid to the 
microbiological quality since gelatin is of natural origin. 

The type of gelatin may be distinguished by the following test: 
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Dissolve 1 g in 100 ml of hot water. Place aliquots of 5 m1 into six separate test-tubes 
and add 5 ml of a buffer to each tube, using buffers of pH 4.0,5.0, 6.0, 7.0, 8.0, and 
9.0 (citrate buffer, pH 4.0, TS, ~hosphate  buffer, pH 4.0, TS, or phthalate buffer, pH 
4.0, TS; acetate buffer, pH 5.0, TS; phosphatelcitrate buffer, pH 6.0, TS or acetate 
buffer, pH 6.0, TS; phosphate buffer, pH 7.0, TS; phosphate buffer, pH 8.0, TS or 
buffer borate, pH 8.0, TS; buffer borate, pH 9.0, TS). Cool the test-tubes and allow 
them to stand at 4 "C for 24 hours; the type of gelatin is recognized by the resulting 
opalescence - a maximum opalescence appearing at pH 5.0 indicates gelatin type B, 
while a maximum opalescence between pH 7.0 and pH 9.0 indicates gelatin type A. 

Requirements 

Identity tests 
A. Dissolve 1 g in carbon-dioxide-free water R, heat to about 55 "C, and dilute to 

100 m1 with the same solvent. Keep the solution at this temperature throughout 
the following test (retain the solution for test C): to 2 ml add 0.05 m1 of 
copper(I1) sulfate (160 gll) TS, mix, and add 0.5 m1 of sodium hydroxide 
(-80 gll) TS; a violet colour is produced. 

B. Transfer 0.5 g to a test-tube, add 10 ml of water, and allow to stand for 
10 minutes. Heat at 60 'C for 15 minutes and keep the tube in a vertical 
position at 0 'C for 6 hours. Invert the tube; the content does not immediately 
flow out. 

C. Aciditj. 2 rnl of the solution prepared for test A and add 0.5 ml of potassium 
dichromate (100 gll) TS; a yellow precipitate is formed. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 3 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 10 pglg. 

Arsenic. Use a solution of 1.0 g in a mixture of 2.5 ml of sulfuric acid (-1760 gll) TS, 
2.5 ml of nitric acid (-1000 gll) TS, and a slight excess of bromine TS1, allow to 
stand for 30 minutes, and boil under a reflux condenser for 1 hour. Proceed with the 
test as described under 'Limit test for arsenic" (Vol. 1, p. 122); the arsenic content is 
not more than 1 pglg. 

Odour and water-insoluble substances. Dissolve 1 g in 40 ml of hot water; no 
disagreeable odour is perceptible. Observe the solution through a layer of 2 cm; 
only a slight opalescence appears. 

Sulfated ash. Use 2.0 g; not more than 30 mglg 

Loss on drying. Weigh 10 g and dry to constant mass at 105 OC; it loses not more 
than 150 mglg. 
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Sulfur dioxide. Dissolve 20 g in 150 ml of hot water using a round-bottom flask 
with a long neck. Add 5 ml of phosphoric acid (-1440 g/l) TS and 1 g of sodium 
hydrogen carbonate R, and without delay connect the flask to a condenser. (Note. 
Excessive foaming can be reduced by adding a few drops of an antifoaming agent.) 
Distil 50 ml, allowing the distillate to be collected under a 50 m1 surface of iodine 
(0.05 moV1) VS. Acidify the distillate with a few drops of hydrochloric acid (-70 g/l) 
TS, add 2 m1 of barium chloride (50 g/l) TS, and heat on a water-bath until the liquid 
is nearly colourless. If any, filter the precipitated barium sulfate, wash, ignite, and 
weigh. Repeat the procedure without the Gelatin being examined and make any 
necessary corrections. The content of barium sulfate is not more than 109.3 mg, 
which corresponds to not more than 1.5 mg/g of sulfur dioxide. 

Glyceroli monostearas 

Glyce tyl monostearate 

Composition. Glyceryl monostearate is a mixture of mono-, di- and triglycerides 
of stearic and palmitic acids. 

Chemical name. Monostearin; ocatadecanoic acid monoester with 1,2,3-propane- 
triol; CAS Reg. No. 31566-31-1. 

Description. A white or yellowish white, hard waxy mass or unctuous powder or 
flakes; odourless or slight, agreeable, fatty odour. 

Solubility. Practically insoluble in water; freely soluble in chloroform R; soluble in 
ether R, benzene R, and ethanol (-750 g/l) TS at 60 "C. 

Category. Emulsifying agent; cream and ointment base. 

Storage. Glyceryl monostearate should be kept in a tightly closed container, 
protected from light. 

Additional information. Glyceryl monostearate may contain a suitable antioxi- 
dant. Self-emulsifying glyceryl monostearate contains additional emulsifying agents. 

Requirements 
Glyceryl monostearate contains not less than the equivalent of 35.0% of mono- 
glycerides, calculated as C,oH400,, and not more than the equivalent of 6.0% of free 
glycerol. 



Monographs for excipients 

Identity tests 
A. Melting temperature, not lower than 55 "C. 

B. Dip a strip of filter-paper in a freshly prepared solution containing 9.5 ml of 
sodium nitroprusside (8.5 g/l) TS and 0.5 ml of piperidine R. Place the moistened 
filter-paper into the evolving vapours over the mouth of the test-tube containing 
1 g of Glyceryl monostearate and heat with 2 m1 of phosphoric acid (-1440 g/l) 
TS; a deep blue colour develops on the paper. 

C. Heat 2.5 g with 40 ml of potassium hydroxide/ethanol TS1 on a water-bath 
under reflux for 30 minutes. Add 30 ml of water, evaporate the ethanol, acidify 
the hot mixture with 15 m1 of hydrochloric acid (-70 g/l) TS, cool, and shake 
with 50 ml of ether R. Wash the ether layer with three quantities, each of a 
mixture of 5 ml of sodium chloride (400 g/l) TS and 5 ml of water, dry the ether 
layer over anhydrous sodium sulfate R, and filter. Evaporate the filtrate and dry 
the residue under reduced pressure at room temperature. Melt the residue, 
introduce it into capillary tubes, and keep the tubes for 24 hours in a well-closed 
container. Melting temperature, not lower than 53 "C. 

Acid value (Vol. 1, p. 140). Not more than 6.0. 

Saponification value (Vol. 1, p. 139). 155-177. 

Iodine value (Vol. 1, p. 137). Not more than 3. 

Sulfated ash. Not more than 1.0 mg/g. 

Assays. Transfer about 0.4 g, accurately weighed, to a glass-stoppered separating 
funnel, and dissolve in 50 ml of dichloromethane R. Add 25 ml of water and shake 
vigorously for 1 minute. Allow the layers to separate. If an emulsion is formed, add 
a few drops of glacial acetic acid R. Carry out the extraction three more times using 
25 ml, 20 ml, and 20 ml of water. Combine the dichloromethane extracts and use 
them in the assay for monoglycerides. Filter the aqueous layers through a filter-paper 
moistened with water, wash the filter with two quantities, each of 5 ml, of water, 
and dilute the combined filtrates and wash liquids to 100 m1 with water. Use this 
solution for the assay for free glycerol. 

Free glycerol 
Place 50 ml of the prepared aqueous solution in a 500-ml ground-glass-stoppered 
conical flask, add 25 ml of periodic-acetic acid TS, and shake cautiously. Allow to 
stand at a temperature between 25 and 30 "C for 30 minutes. Add 100 ml of water 
and 25 ml of potassium iodide (80 g/l) TS. Titrate with sodium thiosulfate 
(0.1 mol/l) VS, using 1 m1 of starch TS as indicator added towards the end of the 
titration. Repeat the procedure without the Glyceryl monostearate being examined 
and make any necessary corrections. 
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Each m1 of sodium thiosulfate (0.1 mol/l) VS is equivalent to 2.3 mg of glycerol. 

iVonoglycerides 
Filter the combined dichloromethane extracts through a plug of cotton-wool. Wash 
the separating funnel and the filter with three quantities, each of 5 ml, of dichlo- 
romethane R, and dilute the filtrate to 100 m1 with dichloromethane R. Carry out 
the assay as described for free glycerol, using 50 m1 of the dichloromethane 
solution. 

Each m1 of sodium thiosulfate (0.1 mol/l) VS is equivalent to 17.2 mg of mono- 
glycerides, calculated as C,,H,,O,. 

Glycerolum 

Glycerol 

CH-OH 

I 
CH2-OH 

Relative molecular mass. 92.09 

Chemical name. Glycerol; 1,2,3-propanetriol; CAS Reg. No. 56-81-5. 

Other name. Glycerin. 

Description. A clear, colourless or almost colourless, syrupy liquid; odourless 

Miscibility. fiscible with water and ethanol (-750 g/l) TS; slightly miscible with 
acetone R; practically immiscible with ether R and chloroform R. 

Category. Solvent; humectant. 

Storage. Glycerol should be kept in a tightly closed container 

Additional information. Glycerol is hygroscopic. 

176 
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Requirements 
Glycerol contains not less than 95.0% and not more than the equivalent of 101.0% 
of C,H,O,, calculated with reference to the anhydrous substance. 

Identity tests 
A. Impregnate a piece of filter-paper with alkaline potassio-mercuric iodide TS; 

place it over a test-tube containing 1 m1 of Glycerol with 2 g of potassium 
hydrogen sulfate R and heat; the paper turns black. 

B. Mix 2 g with 10 m1 of water and add 1 drop of phenolphthalein/ethanol TS; the 
solution remains colourless. Add 1 drop of methyl red/ethanol TS; the colour 
changes to yellow. 

C. Mix 1 d with 0.5 m1 of nitric acid (-1000 g/l) TS and superimpose 0.5 ml of 
potassium dichromate (100 g/l) TS; a blue ring is produced at the interface of the 
two liquids. Allow to stand for 10 minutes; the blue colour does not diffuse into 
the lower layer. 

Refractive index. n 2,0= 1.470-1.475 

Relative density. d 2,: = 1.258-1.263. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 1 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 5 &g. 

Chlorides. Use 5 g in a mixture of 2 m1 of nitric acid (-130 g/l) TS and 20 m1 of 
water, and proceed as described under "Limit test for chlorides" (Vol. 1, p. 116), 
using 1.0 m1 of hydrochloric acid ClTS; the chloride content is not more than 

10 

Sulfates. Use 24 g and proceed as described under "Limit test tor ~ulfates'~ (Vol. 1, 
p. 116); the sulfate content is not more than 20 pg/g. 

Clarity and colour of solution. MIX 25 g with sufficient water to produce 50 ml; 
the solution is clear. Dilute 10 ml of this solution to 25 m1 with water; the solution 
is colourless. 

Chlorinated compounds. Place about 5 g, accurately weighed, in a dry round- 
bottomed 100-ml flask, add 15 rnl of morpholine R, and connect to a suitable redux 
condenser. Reflux gently for 3 hours. knse  the condenser with 10 ml of water, 
adding the washings back into the flask, and cautiously acidify with nitric acid 
(-1000 g/l) TS. Transfer the solution to a suitable comparison tube, add 0.5 ml of 
silver nitrate (0.1 moV1) VS, dilute with water to exactly 50 ml, and mix thoroughly; 
the turbidity is not more pronounced than that of a solution prepared similarly but 
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without refluxing and to whlch 0.2 m1 of hydrochloric acid (0.02 moV1) VS has been 
added (30 pg of CVg). 

Acidity. Dilute 25 g to 50 ml with carbon-dioxide-Free water R and add 0.5 m1 of 
phenolphthaleidethanol TS; the solution remains colourless. Titrate with carbon- 
ate-free sodium hydroxide (0.1 moVl) VS; not more than 0.2 ml is required to obtain 
a pink colour. (Keep the solution for "Fatty acids and esters".) 

Fatty acids and esters. To the above solution, add 5 m1 of carbonate-free sodium 
hydroxide (0.5 moVl) VS, boil the mixture for 5 minutes, cool, add phenolphthalein/ 
ethanol TS, and titrate with hydrochloric acid (0.5 moVl) VS. Repeat the procedure 
without the Glycerol being examined and make any necessary corrections. Not 
more than 1.0 m1 of carbonate-free sodium hydroxide (0.5 moV1) VS is consumed. 

Aldehydes and reducing substances. Transfer 5 m1 of Glycerol to a glass- 
stoppered flask, mix with 10 rnl of water and 1 m1 of fuchsidsulhrous acid TS. 
Allow the mixture to stand in the dark for 1 hour; the colour of the solution is not 
more intense than that of a solution of potassium permanganate (0.0002 moV1) VS. 

Sulfated ash. Not more than 0.1 mg/g. 

Water. Determine as described under "Determination of water by the Karl Fischer 
method", Method A (Vol. 1, p. 135), using 1.5 g of Glycerol; the water content is not 
more than 20 mglg. 

Assay. Transfer about 0.4 g, accurately weighed, to a 600-ml beaker, dilute with 
50 m1 of water, add bromothymol blue/ethanol TS, and acidify with sulfuric acid 
(0.1 moVl) VS to a green or greenish yellow colour. Neutralize with sodium 
hydroxide (0.05 moV1) VS to a definite blue endpoint, showing no green tinge. 
Prepare a reagent blank containing 50 ml of water, and neutralize in the same 
manner. Pipette 50 m1 of sodium metaperiodate TS into each beaker, swirl gently to 
mix, cover with a watch-glass, and allow to stand for 30 minutes at room tempera- 
ture (not exceeding 35 "C). Dilute each solution with water to about 300 ml and, 
using a pH-meter, titrate with sodium hydroxide (0.1 moVl) VS to pH 8.1 + 0.1 for 
Glycerol and pH 6.5 + 0.1 for the blank. Make any necessary corrections for the 
blank. 

Each ml of sodium hydroxide (0.1 moVl) VS is equivalent to 9.210 mg of C,H,O,. 

Glycerol 85% m/m 

Composition. Glycerol 85% m/m is a mixture of glycerol and water. 

178 
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Other name. Dilute glycerol. 

Description. A clear, colourless or almost colourless, syrupy liquid; odourless. 

Miscibility. fiscible with water and ethanol (-750 g/l) TS; slightly miscible with 
acetone R; practically immiscible with ether R and chloroform R. 

Category. Solvent; humectant. 

Storage. Glycerol 85% m/m should be kept in a tightly closed container. 

Additional information. Glycerol 85% m/m is hygroscopic. 

Requirements 
Glycerol 85% m/m contains not less than 83.5% m/m and not more than the 
equivalent of 88.5% m/m of C3H,03, calculated with reference to the anhydrous 
substance. 

Identity tests 
A. Impregnate a piece of filter-paper with alkaline potassio-mercuric iodide TS; 

place it over a test-tube containing 1 m1 of Glycerol 85% m/m with 2 g of 
potassium hydrogen sulfate R and heat; the paper turns black. 

B. Mix 2 g with 10 ml of water and add 1 drop of phenolphthalein/ethanol TS; the 
solution remains colourless. Add 1 drop of methyl redlethano1 TS; the colour 
changes to yellow. 

C. Mix 1 ml with 0.5 ml of nitric acid (-1000 g/l) TS and superimpose 0.5 ml of 
potassium dichromate (100 g/l) TS; a blue ring is produced at the interface of the 
two liquids. Allow to stand for 10 minutes; the blue colour does not difhse into 
the lower layer. 

Refractive index. n 2,0 = 1.449-1.455. 

Relative density. d 2,0, = 1.219-1.230. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metalsn, Procedure 1 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 5 pg/g. 

Chlorides. Use 5 g in a mixture of 2 m1 of nitric acid (-130 g/l) TS and 20 ml of 
water, and proceed as described under "Limit test for chlorides" (Vol. 1, p. 116), 
using 1.0 m1 of hydrochloric acid CITS; the chloride content is not more than 

10 
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Sulfates. Use 24 g and proceed as described under "Limit test for sulfatesJJ (Vol. 1, 
p. 116); the sulfate content is not more than 20 pglg. 

Clarity and colour of solution. Mix 25 g with sufficient water to produce 50 ml; 
the solution is clear. Dilute 10 m1 of this solution to 25 ml with water; the solution 
is colourless. 

Chlorinated compounds. Place about 5 g, accurately weighed, in a dry round- 
bottomed 100-ml flask, add 15 ml of morpholine R, and connect to a suitable reflux 
condenser. Reflux gently for 3 hours. Rinse the condenser with 10 ml of water, 
adding the washings back into the flask, and cautiously acidiEy with nitric acid 
(-1000 gll) TS. Transfer the solution to a suitable comparison tube, add 0.5 ml of 
silver nitrate (0.1 moV1) VS, dilute with water to exactly 50 ml, and mix thoroughly; 
the turbidity is not more pronounced than that of a solution prepared similarly, but 
without refluxing and to whlch 0.2 m1 of hydrochloric acid (0.02 mol/l) VS has been 
added (30 pg of Cl/g). 

Acidity. Dilute 25 g to 50.0 ml with carbon-dioxide-free water R and add 0.5 ml of 
phenolphthaleidethanol TS; the solution remains colourless. Titrate with carbon- 
ate-free sodium hydroxide (0.1 moV1) VS; not more than 0.2 ml is required to obtain 
a pink colour. (Keep the solution for "Fatty acids and esters".) 

Fatty acids and esters. To the above solution, add 5 m1 of carbonate-free sodium 
hydroxide (0.5 moVl) VS, boil the mixture for 5 minutes, cool, add phenolphthaleid 
ethanol TS, and titrate with hydrochloric acid (0.5 moVl) VS. Repeat the procedure 
without the Glycerol 85% m/m being examined and make any necessary corrections. 
Not more than 1.0 m1 of carbonate-free sodium hydroxide (0.5 mol/l) VS is consumed. 

Aldehydes and reducing substances. Transfer 5 m1 of Glycerol 85% m/m to a 
glass-stoppered flask, mix with 10 m1 of water and 1 m1 of fuchsidsulfurous acid TS. 
Allow the mixture to stand in the dark for 1 hour; the colour of the solution is not 
more intense than that of a solution of potassium permanganate (0.0002 molll) VS. 

Sulfated ash. Not more than 0.1 mglg. 

Water. Determine as described under "Determination of water by the Karl Fischer 
methodJ1, Method A (Vol. 1, p. 135), using 0.2 g of Glycerol 85% m/m; the water 
content is not less than 0.12 glg and not more than 0.15 glg. 

Assay. Transfer about 0.4 g, accurately weighed, to a 600-m1 beaker, dilute with 
50 m1 of water, add bromothymol blue/ethanol TS, and acidify with sulfuric acid 
(0.1 moVl) VS to a green or greenish yellow colour. Neutralize with sodium 
hydroxide (0.05 mol/l) VS to a definite blue endpoint, showing no green tinge. 
Prepare a reagent blank containing 50 m1 of water, and neutralize in the same 
manner. Pipette 50 m1 of sodium metaperiodate TS into each beaker, swirl gently to 
mix, cover with a watch-glass, and allow to stand for 30 minutes at room tempera- 
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ture (not exceeding 35 "C). Dilute each solution with water to about 300 rnl and, 
using a pH-meter, titrate with sodium hydroxide (0.1 moVl) VS to pH 8.1 t 0.1 for 
Glycerol 85% m/m and pH 6.5 t 0.1 for the blank. Make any necessary corrections 
for the blank. 

Each m1 of sodium hydroxide (0.1 moV1) VS is equivalent to 9.210 mg of C3H,03. 

Gummi arabicum 

Acacia 

Composition. Acacia is the air-hardened, gummy exudate from the stem and 
branches of Acacia senegal (L.) Willdenow or other species of Acacia of African origin; 
it contains mainly polymers of salts of arabic acid. 

Chemical name. Gum arabic; GAS Reg. No. 9000-01-5. 

Description. Colourless or light yellowish brown, translucent or somewhat 
opaque spheroidal tears or angular fragments with numerous fissures on the sur- 
face; very brittle; fractured surfaces are glassy and occasionally iridescent; odour- 
less; tasteless and mucilaginous. 

Solubility. Very slowly soluble in twice its mass of water, leaving only a very small 
residue of vegetable particles; practically insoluble in ethanol (-750 gll) TS and ether 
R. 

Category. Viscosity-increasing agent; emulsifying agent; suspending agent; micro- 
encapsulating agent. 

Storage. Acacia should be kept in a well-closed container, and stored in a cool 
place. 

Additional information. Attention should be paid to the microbiological purity of 
Acacia since it is of natural origin. It should be enzyme-free. 

Requirements 
Macroscopical examination. Spheroidal, oval or reniform pieces, the diameter 
varying from 1-3 cm, white, yellowish whte,  yellow, or pale amber, sometimes 
with a pinkish tint, translucent or somewhat opaque, friable, frequently with a 
cracked surface, easily broken into transparent angular fragments with a glassy 
appearance and occasionally iridescent. Acacia also occurs as white to yellowish 
white, thin flakes, powder, or fine granules. 
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Microscopical examination. The flakes appear as colourless striated fragments. 
The powder presents colourless, bright, angular, irregular fragments with only 
traces of starch or vegetable tissues visible. Stratified membrane is not apparent. 
The granules appear as colourless, glassy, angular, irregular fragments up to 100 pm 
in thickness, some of which exhibit parallel linear streaks. 

Identity tests (Note: Powder the material before performing the tests.) 
A. Dissolve 1 g in2 m1 of water, add 2 ml of ethanol (-750 gll) TS, and shake; a whte,  

gelatinous mucilage is Formed which becomes fluid on adding 10 ml of water. 

B. Dissolve 0.2 g in 10 ml of water and add 4 drops of lead subacetate TS; a white, 
flocculent or curdy precipitate is instantaneously formed. 

Starch and dextrin. Dissolve 1 g in 10 m1 of water, boil and cool, then add 0.1 ml 
of iodine (0.05 moV1) VS; no blue or reddish brown colour develops. 

Sucrose and fructose. Dissolve 0.3 g in 5 m1 of water and add 0.1 g of resorcinol R 
and 2 ml of hydrochloric acid (-420 gll) TS. Heat on a water-bath for 1 minute; no 
yellow or pink colour develops. 

Tannin. Dissolve 1 g in 10 m1 of water and add 0.2 ml of ferric chloride (65 gll) TS; 
a gelatinous precipitate is formed, but neither the precipitate nor the liquid shows a 
dark blue colour. 

Solubility in water and acidity. Dissolve 1 g in 2 m1 of water; the solution flows 
readily and is acid when tested with pH-indicator paper R. 

Insoluble matter. To 5 g, add 100 m1 of water and 15 m1 of hydrochloric acid 
(-70 gll) TS, and, while shalung Frequently, boil gently for 15 minutes. Filter the hot 
mixture through a tared sintered-glass crucible, wash the residue with hot water, 
dry at 105 "C for 1 hour, and weigh; the residue weighs not more than 50 mg (1 %). 

Sulfated ash. Not more than 50 mglg. 

Loss on drying. Dry to constant mass at 105 "C; it loses not more than 0.15 glg. 

Hydroxyethylcellulosum 

Hydroxyethylcellulose 

Composition. Hydroxyethylcellulose is a partially substituted poly(hydroxyethy1) 
ether of cellulose. 
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Chemical name. Cellulose 2-hydroxyethyl ether; CAS Reg. No. 9004-62-0. 

Description. A white or yellowish white powder or granules; odourless or almost 
odourless. 

Solubility. Soluble in hot and cold water forming a colloidal solution; practically 
insoluble in acetone R, ethanol (-750 g/l) TS, ether R, and toluene R. 

Category. Stabilizer; suspending agent. 

Storage. Hydroxyethylcellulose should be kept in a well-closed container. 

Labelling. The designation on the container of hydroxyethylcellulose should state 
its viscosity. 

Additional information. Hydroxyethylcellulose may contain suitable anti-caking 
agents. After drying, it is hygroscopic. 

Requirements 

Identity tests 
A. Disperse 1 g of dried Hydroxyethylcellulose in 50 m1 of carbon-dioxide-free 

water R. After 10 minutes, dilute to 100 m1 with the same solvent and stir 
until completely dissolved. While stirring, heat 10 m1 on a water-bath (keep 
the remaining solution for test B, for "pH valuen, and for "Reducing sub- 
stances"); no cloudiness appears above 50 "C and no precipitate is formed. 

B. Place 1 ml of the above solution onto a glass plate and allow to evaporate; a dun 
film is formed. 

C. Dissolve 5 mg in 1 ml of water, add 1 ml of phenol (50 g/l) TS and 5 rnl of sulfuric 
acid (-1760 g/l) TS, shake carefully, and allow to cool; a red colour develops. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described 
under "Limit test for heavy metals", Procedure 3 (Vol. 1, p. 118); determine the 
heavy metals content according to Method A (Vol. 1, p. 119); not more than 

20 l-lg'g. 

Sulfated ash. Not more than 50 mg/g. 

Loss on drying. Dry to constant mass at 105 "C; it loses not more than 100 mg/g. 

pH value. pH of the solution prepared in identity test A, 5.5-8.5. 
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Reducing substances. Add 5 ml of water to 5 m1 of the solution prepared in 
identity test A, then add 15 drops of sulfuric acid (0.5 mol/l) VS and 1.5 m1 of 
potassium permanganate (0.002 mol/l ) VS. Heat the mixture to 50 "C for not less 
than 5 minutes; the colour of the solution remains unchanged. 

Hydroxypropylcellulosum 

Hydroxypropylcellulose 

Composition. Hydroxypropylcellulose is a cellulose having some of the hydroxyl 
groups in the form of 2-hydroxypropyl ether. 

Chemical name. Cellulose 2-hydroxypropyl ether; CAS Reg. No. 9004-64-2. 

Description. A white or yellowish white powder; odourless. 

Solubility. Soluble in cold water, chloroform R, ethanol (-750 g/l) TS, methanol 
R, and propylene glycol R giving colloidal solutions; practically insoluble in hot 
water. 

Category. Film-coating agent; tablet binder; granulating agent; viscosity-increasing 
agent; suspending agent. 

Storage. Hydroxypropylcellulose should be kept in a well-closed container. 

Labelling. The designation on the container of Hydroxypropylcellulose should 
state its viscosity. 

Additional information. Hydroxypropylcellulose is hygroscopic after drying. 

Requirements 

Identity tests 
A. While stirring, add 1 g of dried Hydroxypropylcellulose to 50 m1 of carbon- 

dioxide-bee water R heated to 90 "C. M o w  to cool, dilute to 100 ml with the 
same solvent, and stir until completely dissolved. While stirring, heat 10 m1 on a 
water-bath (keep the remaining solution for test B and for "pH value"); above 
40 "C a cloudy solution or a flocculent precipitate is formed, and on cooling the 
solution becomes clear. 

B. Place 1 m1 of the above solution onto a glass plate and allow to evaporate; a thin 
film is formed. 
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C. Dissolve without heating 0.2 g in 15 mI of sulfuric acid (-1125 g/l) TS. Pour the 
solution with stirring into 100 m1 of ice-water, and dilute to 250 m1 with ice- 
water. While cooling in ice-water, mix thoroughly in a test-tube 1 m1 of the 
prepared solution with 8 m1 of sulfuric acid (-1760 g/l) TS, added drop by drop. 
Heat in a water-bath for exactly 3 minutes and immediately cool in ice-water. 
While cold, add carefully 0.6 m1 of triketohydrindene/sodium metabisulfite TS, 
mix well, and allow to stand at 25 "C; a pink colour is immediately produced, 
which changes to violet within 100 minutes. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metalsJ', Procedure 3 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 20 &g. 

Sulfated ash. Not more than 5.0 mg/g 

Loss on drying. Dry to constant mass at 105 OC; it loses not more than 70 mg/g. 

pH value. pH of the solution prepared for identity test A, 5.0-8.5. 

Hypromellosum 

Hypromellose 

Composition. Hypromellose is a propylene glycol ether of methylcellulose. 

Chemical name. Cellulose 2-hydroxypropylmethyl ether; CAS Reg. No. 9004-65-3. 

Other name. Hydroxypropylrnethylcellulose. 

Description. A white or creamy white, fibrous or granular powder; odourless or 
almost odourless. 

Solubility. Soluble in cold water, forming a clear or viscous, colloidal solution; 
practically insoluble in ethanol (-750 g/l) TS, ether R, and chloroform R; soluble in 
mixtures of methanol R and dichloromethane R. 

Category. Suspending agent; tablet binder; viscosity-increasing agent. 

Storage. Hypromellose should be kept in a well-closed container. 

Labelling. The designation on the container of Hypromellose should state its 
viscosity. 
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Requirements 
Identity tests 
A. Disperse 1 g of Hypromellose in 100 m1 of water, allow the beaker to stand until 

the dispersion becomes transparent and mucilaginous (about 5 hours), swirl the 
beaker, and stir until completely dissolved. To two 10-m1 aliquots (keep the 
remaining solution for test B and for "pH value") add an equal volume of either 
sodium hydroxide (1 mol/l) VS or hydrochloric acid (1 mol/l) VS; both mixtures 
remain unchanged. 

B. Place 1 m1 of the above solution onto a glass plate and allow to evaporate; a dun 
film is formed. 

C. Add 1 g of powdered Hypromellose to 100 m1 of boiling water and stir the 
mixture; a slurry is formed, but the powdered material does not dissolve. Cool 
the slurry to 20 "C and stir; the resulting liquid is a clear or opalescent, mucilag- 
inous colloidal mixture. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 3, (Vol. 1, p. 118), adding 1 m1 of 
hydroxylamine hydrochloride (200 gll) TS to the solution of the residue; determine the 
heavy metals content according to Method A (Vol. 1, p. 119); not more than 10 pglg. 

Sulfated ash. Not more than 15 mglg. 

Loss on drying. Dry at 105 -C for 2 hours; it loses not more than 50 mglg. 

pH value. pH of the solution prepared for identity test A, 5.0-8.0. 

Kaolinurn 

Kaolin 

Composition. Kaolin is a purified, natural hydrated aluminium silicate, the compo- 
sition of which is variable. 

Chemical name. Kaolin; CAS Reg. No. 1332-58-7. 

Other name. Bolus alba. 

Description. A white or greyish white, unctuous powder, free from gritty parti- 
cles; odour, clay-like. 

Solubility. Practically insoluble in water and in organic solvents; insoluble in 
mineral acids and solutions of alkali hydroxides. 
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Category. Tablet and capsule diluent; suspending agent. 

Storage. Kaolin should be kept in a well-closed container. 

Labelling. The designation on the container of Kaolin should state whether it is 
intended for internal use. 

Additional information. Attention should be paid to the microbiological quality, 
since Kaolin is of mineral origin. 

Requirements 

Identity tests 
A. Boil 0.5 g with 1 g of sodium hydroxide R and 5 m1 of water for 5 minutes. Dilute 

the mixture with sufficient water to produce 10 m1 and filter. To 5 ml (keep the 
remaining filtrate for test B) add 0.5 g of ammonium chloride R, shake, and boil 
the solution; a white, gelatinous precipitate is produced. 

B. To the filtrate from test A, add 1 m1 of hydrochloric acid (-420 g/l) TS; an almost 
colourless, gelatinous precipitate is produced. 

Acid-soluble substances. To 5 g add 7.5 m1 of hydrochloric acid (-70 g/l) TS and 
27.5 rnl of water, and boil for 5 minutes. Filter, wash the residue with water, and 
dilute the combined filtrate and wash liquids with sufficient water to produce 
50 ml. To 10 m1 (keep the remaining solution for "Heavy metals") add 1.5 m1 of 
sulfuric acid (-100 g/l) TS, evaporate to dryness on a water-bath, ignite, and weigh; 
the residue weighs not more than 10 mg (10 mg/g). 

Heavy metals. To 5 m1 of the solution prepared above add 5 m1 of water, 10 ml of 
hydrochloric acid (-420 g/l) TS, and 25 ml of methylisobutylketone R. Shake For 
2 minutes, allow to separate, and evaporate the aqueous layer to dryness on a 
water-bath. Dissolve the residue in 1 m1 of acetic acid (-300 g/l) TS and dilute to 
40 m1 with water. Determine the heavy metals content as described under "Limit 
test for heavy metalsn, Method A (Vol. 1, p. 119); not more than 50 pg/g. 

Iron. Triturate 2 g in a mortar with 10 ml of water and add 0.5 g of sodium 
salicylate R; not more than a slight red tint is produced. 

Loss on ignition. Ignite to constant mass between 550 and 600 "C; it loses not 
more than 150 mg/g. 

Acidity or alkalinity. To 1 g add 20 m1 of carbon-dioxide-free water R, shake for 
2 minutes, and filter. To 10 m1 of the filtrate add 0.1 ml of phenolphthalein/ethanol 
TS; the solution remains colourless. Titrate with sodium hydroxide (0.01 moV1) VS; 
not more than 0.25 ml is required to obtain a pink colour. 
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Swelling power. Triturate 2 g with 2 ml of water; the mixture does not flow. 

Adsorption capacity. Transfer 1 g to a 25-ml glass stoppered tube, add 10 m1 of a 
solution containing 0.37 g of methylthioninium chloride R in 100 m1 of water, and 
shake vigorously for 2 minutes. Centrifuge and dilute 1 m1 of the supernatant 
solution to 100 ml with water; the colour produced is not darker than that of a 
solution containing 3.0 mg of metyld-uoninium chloride R in 100 ml of water. 

Additional requirement for Kaolin intended for internal use 
Heavy metals. To 10 m1 of the solution prepared under "Acid-soluble substanc- 
es", add 10 m1 of water, 20 ml of hydrochloric acid (-420 gll) TS, and 25 m1 of 
methylisobutylketone R. Shake for 2 minutes, allow to separate, and evaporate the 
aqueous layer to dryness on a water-bath. Dissolve the residue in 1 ml of acetic acid 
(-300 gll) TS and dilute to 40 ml with water. Determine the heavy metals content as 
described under "Limit test for heavy metals", Method A (Vol. 1, p. 119); not more 
than 25 pglg. 

Lactosum 

Lactose 

Lactose, anhydrous 
Lactose monohydrate 

n = 0 (anhydrous) 
n = l (monohydrate) 

C12H2,011 (anhydrous) 
C12H,2011,H20 (monohydrate) 
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Relative molecular mass. 342.3 (anhydrous); 360.3 (monohydrate). 

Chemical name. Lactose; 4-O-&-~-ga la~t0pyran0~yl -~-g l~~0~e;  CAS Reg. No. 63- 
42-3. 

Lactose monohydrate; 4 -O-&-~-ga la~t0pyran0~yl -~-g l~~0~e  monohydrate; CAS 
Reg. No. 64044-51-5. 

Description. A white or almost white, crystalline powder; odourless. 

Solubility. Freely but slowly soluble in water; very slightly soluble in ethanol 
(-750 g/l) TS; practically insoluble in chloroform R and ether R. 

Category. Tablet and capsule diluent. 

Storage. Lactose should be kept in a well-closed container. 

Labelling. The designation on the container of Lactose should state whether it is 
the monohydrate or the anhydrous form. 

Additional information. Attention should be paid to the microbiological M, ?r*:t~ 
since Lactose is of natural origin. / 
Requirements 

Identity tests 
A. Dissolve 0.1 g in 10 rnl of water, add 3 m1 of potassio-cupric tartrate TS, and 

heat; a red precipitate is formed. 

B. Dissolve 0.25 g in 5 m1 of water, add 5 m1 of ammonia (-260 g/l) TS, and heat in 
a water-bath at 80 "C for 10 minutes; a red colour develops. 

C. Dissolve 20 mg in 5 m1 of water, add 0.2 m1 of methylamine hydrochloride 
(20 g/l) TS, and heat to boiling for 30 seconds. Add 0.2 m1 of sodium hydroxide 
(-200 g/l) TS; the initial yellow colour of the solution turns to red. 

Specific optical rotation. Dissolve 10 g in 80 rnl of water while heating to 50 "C. 
Allow to cool and add 0.2 m1 of ammonia (-100 g/l) TS. After 30 minutes dilute to 
100 m1 with water. Measure the rotation at 20 "C and calculate with reference to the 
anhydrous substance; +54.4 to +55.9 ". 

Heavy metals. Use 1.0 g for the preparation of the test solution, add 1 m1 of 
hydrochloric acid (0.1 mol/l) VS and ~roceed  as described under "Limit test for 
heavy metals", Procedure 1, (Vol. 1, p. 118); determine the heavy metals content 
according to Method A (Vol. 1, p. 119); not more than 5 pg/g. 
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Starch. Dissolve 1.5 g in 10 ml of boiling water. Cool, and add 1 drop of iodine 
(0.05 mol/l) VS; no blue colour develops. 

Clarity and colour of solution. A solution of 3 g in 10 ml of boiling water is 
colourless or nearly colourless, clear, and odourless. 

Ethanol-soluble substances. Add 10 g of finely powdered Lactose to 40 ml of 
ethanol (-750 g/l) TS and shake for 10 minutes. Filter, evaporate 10 m1 of the filtrate 
to dryness, dry the residue at 100 'C for 10 minutes, and weigh; not more than20 mg. 

Sulfated ash. Not more than 1.0 mg/g. 

Water. Determine as described under "Determination of water by the Karl Fischer 
Method", Method A (Vol. 1, p. 135), using either: 

- 2 g of anhydrous Lactose; the water content is not more than 10 mg/g; or 

- 0.5 g of Lactose monohydrate; the water content is not less than 45 mg/g and 
not more than 55 mg/g. 

Acidity or alkalinity. Boil 6 g with 25 ml of carbon-dioxide-free water R, cool, and 
add 0.3 m1 of phenolphthalein/ethanol TS; the solution remains colourless. Titrate 
with carbonate-free sodium hydroxide (0.1 moV1) VS; not more than 0.4 ml is 
required to obtain the midpoint of the indicator (pink). 

Magnesii stearas 

Magnesium stearate 

Composition. Magnesium stearate consists mainly of magnesium stearate 
(Cl,H3,C02)2Mg with variable proportions of magnesium palmitate 
(Cl,H3,C02),Mg and magnesium oleate (C,,H,,CO,),Mg. 

Chemical name. Magnesium stearate; magnesium octadecanoate; CAS Reg. No. 
557-04-0. 

Description. A white, very fine powder of low bulk density; unctuous and readily 
adheres to the skin; odour, very faint, of stearic acid. 
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Solubility. Practically insoluble in water, ethanol (-750 g/l) TS, and ether R; slightly 
soluble in hot ethanol (-750 g/l) TS. 

Category. Tablet and capsule lubricant; glidant; antiadherent. 

Storage. Magnesium stearate should be kept in a well-closed container. 

Requirements 
Magnesium stearate contains not less than 3.8% and not more than the equivalent 
of 5.8% of Mg, calculated with reference to the dried substance. 

Identity tests 
A. To 5 g add 50 m1 of ether R, 20 ml of nitric acid (-130 g/l) TS, and 20 m1 of water. 

Heat under a reflux condenser until completely dissolved, and allow to cool. 
Separate the aqueous layer, shake the ether layer with two quantities, each of 
4 ml, of water, combine the aqueous solutions, wash with 15 ml of ether R, and 
dilute to 50 ml with water. (Retain this solution for identity test B and for 
"Chloridesn.) Evaporate the ether layer to dryness and dry the residue at 105 "C. 
The congealing point of the residue is not lower than 53 "C. (Keep the residue for 
"Acid value of fatty acids".) 

B. To 1 ml of the above aqueous solution, add 1 m1 of ammonia (-100 g/l) TS; a 
white precipitate is formed which dissolves on the addition of 1 ml of ammo- 
nium chloride (100 g/l) TS. Add 1 ml of disodium hydrogen phosphate (40 g/l) 
TS; a white, crystalline precipitate is produced. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 4 (Vol. 1, p. 119); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 20 pg/g. 

Chlorides. Proceed with 2 ml of the aqueous solution From identity test A as 
described under "Limit test for chlorides" (Vol. 1, p. 116); the chloride content is 
not more than 0.25 mg/g. 

Loss on drying. Dry to constant mass at 105 "C; it loses not more than 60 mg/g. 

Acidity or alkalinity. Boil 1 g with 20 ml of carbon-dioxide-Free water R for 
1 minute under constant shaking, cool, and filter. To 10 ml of the filtrate add 
2 drops of bromothymol blue/ethanol TS and titrate with either hydrochloric acid 
(0.1 moV1) VS or sodium hydroxide (0.1 moV1) VS; not more than 0.05 m1 of either 
titrant is required to obtain the midpoint of the indicator (green). 

Acid value of fatty acids (Vol. 1, p. 140). Use 0.2 g of the residue obtained in 
identity test A and dissolve in 25 ml of the prescribed mixture of solvents; 195-210. 
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Assay. With caution, heat gently about 0.5 g, previously dried and accurately 
weighed, and gradually igmte until a white residue is obtained. Cool, add 10 m1 of 
hydrochloric acid (-70 g/l) TS, and warm on a water-bath for 10 minutes. Dilute 
with 25 rnl of hot water, add sodium hydroxide (-80 gll) TS until the solution 
becomes slightly turbid, and then add 10 m1 of ammonium chloride buffer, pH 10.0, 
TS, Proceed with the titration as described under "Complexometric titration" for 
magnesium (Vol. 1, p. 129). 

Each m1 of disodium edetate (0.05 mol/l) VS is equivalent to 1.215 mg of Mg. 

Meth ylcellulosum 

Methylcellulose 

Composition. Methylceilulose is a methyl ether of cellulose. 

Chemical name. Cellulose methyl ether; CAS Reg. No. 9004-67-5. 

Description. A white, yellowish white, or greyish white powder or loose, cotton- 
like, fibrous material; odourless. 

Solubility. Practically insoluble in hot water, ethanol (-750 gll) TS, ether R, 
chloroform R, and acetone R; soluble in glacial acetic acid R and in a mixture of 
equal volumes of ethanol (-750 g/l) TS and chloroform R. 

Category. Coating agent; viscosity-increasing agent; tablet binder. 

Storage. Methylcellulose should be kept in a well-closed container. 

Labelling. The designation on the container of Methylcellulose should state its 
viscosity. 

Additional information. Methylcellulose is hygroscopic after drying. In cold 
water it swells and produces a clear to opalescent, viscous, colloidal suspension 
which is neutral to litmus R. 

Requirements 
Methylcellulose contains not less than 26.0% and not more than the equivalent of 
32.0% of methoxy (-OCH,) groups. 

Identity tests 
A. While stirring, add 1 g of dried Methylcelluiose to 50 m1 of carbon-dioxide-free 

water R heated to 90 'C. Allow to cool, dilute to 100 m1 with the same solvent, 
and stir until completely dissolved. Heat 10 m1 in a water-bath while stirring 
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(keep the remaining solution for test B); above 50 "C a cloudy solution or a 
flocculent precipitate is formed, and on cooling the solution becomes clear. 

B. Place 1 ml of the above solution on a glass plate and allow to evaporate; a thin 
film is formed. 

C. Dissolve without heating 0.2 g in 15 m1 of sulfuric acid (-1125 g/l) TS. Pour the 
solution with stirring into 100 m1 of ice-water, and dilute to 250 m1 with ice- 
water. While cooling in ice-water, mix thoroughly in a test-tube 1 m1 of the 
prepared solution with 8 m1 of sulfuric acid (-1760 g/l) TS, added drop by drop. 
Heat in a water-bath for exactly 3 minutes and immediately cool in ice-water. 
While cold, carefully add 0.6 rnl of triketohydrindene/sodium metabisulfite TS 
and mix well. Allow to stand at 25 "C; a pink colour is immediately produced, 
which does not change to violet within 100 minutes. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 3 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 20 pg/g. 

Sulfated ash. Not more than 10 mg/g. 

Loss on drying. Dry to constant mass at 105 "C; it loses not more than 100 mg/g. 

Assay. Carry out the assay as described under "Determination of Methoxyl" 
(Vol. 1, p. 136), using about 0.05 g, previously dried and accurately weighed. 

Each ml of sodium hosulfate (0.1 mol/l) VS is equivalent to 0.5172 mg of (-OCH,). 

Methylis hydroxybenzoas 

Methyl hydroxybenzoate 
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Relative molecular mass. 152.2 

Chemical name. Methyl p-hydroxybenzoate; methyl Chydroxybenzoate; CAS 
Reg. No. 99-76-3. 

Other name. Methylparaben. 

Description. Colourless crystals or a white, crystalline powder; odourless or al- 
most odourless. 

Solubility. Very slightly soluble in water; soluble in boiling water; freely soluble in 
ethanol (-750 gll) TS and ether R. 

Category. Antimicrobial preservative. 

Storage. Methyl hydroxybenzoate should be kept in a well-closed container. 

Additional information. Methyl hydroxybenzoate is normally used in combina- 
tion with other hydroxybenzoates. 

Requirements 
Methyl hydroxybenzoate contains not less than 99.0% and not more than the 
equivalent of 101.0% of C,H,O,, calculated with reference to the dried substance. 

Identity tests 
A. Complies with the test under "Melting range". 

B. To 0.5 g add 5 ml of sodium hydroxide (-80 gll) TS, and heat in a water-bath for 
5 minutes. After cooling, add 6 m1 of sulhric acid (-190 gll) TS, collect the 
precipitate on a filter, wash thoroughly with a small amount of water, and dry 
over silica gel, desiccant, R. Melting temperature, about 214 "C. 

Melting range. 125-128 "C. 

Sulfated ash. 1.0 mglg. 

Loss on drying. Dry at 80 'C under reduced pressure (not exceeding 0.6 kPa or 
5 mm of mercury) for 2 hours; it loses not more than 5.0 mglg. 

Acidity. Dissolve 0.2 g in 5 m1 of ethanol (-750 gll) TS, add 5 ml of carbon-dioxide- 
Free water R, and titrate with sodium hydroxide (0.1 moM) VS, using 0.1 ml of 
bromocresol greenlethano1 TS as indicator; not more than 0.1 m1 is required to 
obtain the midpoint of the indicator (green). 
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Assay. Place about 80 mg, accurately weighed, in a ground-glass-stoppered flask, 
add 25 m1 of sodium hydroxide (-80 g/l) TS, and boil gently under a reflux 
condenser for 30 minutes. Allow to cool, add 25 m1 of potassium bromate 
(0.0333 moVl) VS, 5 m1 of potassium bromide (125 g/l) TS, and 40 m1 of glacial acetic 
acid R. Cool in ice-water and add 10 m1 of hydrochloric acid (-420 g/l) TS. Stopper 
the flask immediately and allow to stand for 15 minutes. Add 30 m1 of potassium 
iodide (80 g/l) TS, close the flask, and mix. Titrate with sodium thiosulfate 
(0.1 moV1) VS, using 2 rnl of starch TS as indicator, added towards the end of the 
titration. Repeat the procedure without the Methyl hydroxybenzoate being exam- 
ined and make any necessary corrections. 

One volume of sodium thiosulfate (0.1 moV1) VS corresponds to two volumes of 
potassium bromate (0.0333 moVl) VS. Each m1 of potassium bromate (0.0333 moVl) 
VS is equivalent to 5.073 mg of C8H80,. 

Natrii h ydroxydum 

Sodium hydroxide 

NaOH 

Relative molecular mass. 40.00 

Chemical name. Sodium hydroxide; sodium hydroxide (Na(0H)); CAS Reg. 
NO. 1310-73-2. 

Description. White or almost white, fused masses, sticks, pellets, or flakes; they 
are hard and brittle, showing a crystalline fracture. 

Solubility. Very soluble in water and ethanol (-750 g/l) TS. 

Category. Alkalinizing agent; used in the preparation of sodium lactate solution. 

Storage. Sodium hydroxide should be kept in a tightly closed container. 

Additional information. CAUTION: Sodium hydroxide must be handled with 
care, avoiding contact with the skin. It is very deliquescent, strongly alkaline, and 
corrosive. It rapidly absorbs carbon dioxide. 

Requirements 
Sodium hydroxide contains not less than 97.5% of total alkali, calculated as NaOH, 
and not more than the equivalent of 2.5% of Na,CO,. 
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Identity tests 
A. When tested for sodium as described under "General identification tests" 

(Vol. 1, p. 115), it yields the characteristic reactions. I£ reaction B is to be used, 
prepare a 20 mg/ml solution. 

B. A solution is strongly alkaline. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described 
under "Limit test for heavy metals", Procedure 1 (Vol. 1, p. 118); determine the 
heavy metals content according to Method A (Vol. 1, p. 119); not more than 

10 

Arsenic. Use a solution of 2.5 g in 35 m1 of water and proceed as described under 
"Limit test for arsenic" (Vol. 1, p. 122); the arsenic content is not more than 

4 

Aluminium, iron, and matter insoluble in hydrochloric acid. Boil 5 g with 
70 ml of hydrochloric acid (-70 g/l) TS. Cool, make alkaline with ammonia 
(-100 g/l) TS, boil, filter, and wash with a mixture of equal volumes of water and 
ammonium nitrate (50 g/l) TS. Ignite the residue to constant mass; not more than 
5 mg. 

Potassium. Dissolve 0.25 g in 5 m1 of water, acidify with acetic acid (-60 g/l) TS, 
and add 5 drops of sodium cobaltinitrite (100 g/l) TS; no precipitate is formed. 

Chlorides. Dissolve 0.35 g in a mixture of 2 m1 of nitric acid (-130 g/l) TS and 20 m1 
of water, and proceed as described under "Limit test for chlorides" (Vol. 1, p. 116); 
the chloride content is not more than 0.7 mglg. 

Sulfates. Dissolve 0.4 g in 20 ml of water, add 6 m1 of hydrochloric acid (-70 g/l) 
TS, and proceed as described under "Limit test for sulfates" (Vol. 1, p. 116); the 
sulfate content is not more than 1.2 mg/g. 

Assay. Dissolve about 2 g, accurately weighed, in 80 ml of carbon-dioxide-free 
water R. Add 0.3 m1 of phenolphthalein/ethanol TS and titrate with hydrochloric 
acid (1 mol/l) VS until the red colour of the indicator disappears. Note the consump- 
tion of acid. Add 0.3 m1 of methyl orange/ethanol TS to the solution and continue 
the titration with hydrochloric acid (1 mol/l) VS until a permanent red colour is 
obtained. 

Each ml of hydrochloric acid (1 mol/l) VS used in the second titration is equiva- 
lent to 106.0 mg of Na,CO,. Each m1 of hydrochloric acid (1 mol/l) VS used in 
the combined titrations is equivalent to 40.00 mg of total alkali, calculated as 
NaOH. 
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Oleum arachidis 

Arachis oil 

Composition. Arachis oil is the refined fixed oil obtained from the seed kernels of 
Arachis hypogaea L. 

Chemical name. Peanut oil; CAS Reg. No. 8002-03-7 

Other name. Peanut oil. 

Description. A yellowish, clear, and viscous liquid; odourless, or with a very faint 
nut-like odour. 

Miscibility. Very slightly miscible with ethanol (-750 g/l) TS; miscible with chloro- 
form R, ether R, and light petroleum R. 

Category. Oleaginous vehicle; solvent. 

Storage. Arachis oil should be kept in a well-filled and well-closed container, 
protected from light, and stored in a cool place. 

Additional information. The quality of the material described is not suitable for 
parenteral administration. 

Requirements 
Identity test 
To 0.5 m1 add 10 rnl of potassium hydroxidelethanol TS1 and, while shalung 
intermittently, heat in a water-bath at 80 'C for 15 minutes. Allow to stand for 
1 hour; a cloudy, gelatinous mixture is formed which adheres to the walls of the 
tube. 

Refractive index. n 2,0 = 1.468-1.472. 

Relative density. d g  = 0.912-0.920. 

Acid value (Vol. 1, p. 140). Not more than 0.6. 

Saponification value (Vol. 1, p. 139). 185-195. 

Iodine value (Vol. 1, p. 137). 83-103. 

Unsaponifiable matter (Vol. 1, p. 139). Not more than 15 mg/g. 

Peroxide value (Vol. 1, p. 138). Not more than 5.0. 
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Parafinum album 

White so f i  para fin 

Parafinum flavum 

Yellow sofi parafin 

Composition. White and yellow soft paraffins are purified mixtures of semi-solid 
hydrocarbons obtained from petroleum. White soh paraffin is bleached. To prevent 
oil separation, soft paraffins may contain a suitable stabilizer. 

Chemical name. Whlte and yellow petrolatum. 

Other names. White petrolatum, yellow petrolatum; vaselinum album, vaselinum 
flavum. 

Description. A whte  or a pale yellow to yellow, soft, unctuous mass; odourless. 

Solubility. Practically insoluble in water and ethanol (-750 gll) TS; soluble in 
chloroform R, ether R, and in most fixed and volatile oils. 

Category. Ointment base. 

Storage. White and yellow soft paraffins should be kept in a well-closed container. 

Additional information. In a thin layer or when melted, both paraffins show a 
slight fluorescence. Melting point, within 38-60 "C. 

Requirements 

Identity tests 
A. Melt 2 g until a homogeneous mass is obtained and immediately add 2 m1 of 

water and 0.2 m1 of iodine (0.1 molll) VS. Heat; as soon as two liquid phases are 
obtained, shake and cool; the upper solid phase should have a plnkish violet 
colour. 

B. Heat a small quantity of either White soft paraffin or Yellow soh paraffin and 
ignite; a luminous flame is observed and a deposit of carbon is formed. 

Sulfated ash. Not more than 1.0 mglg. 

Alkalinity. To 35 g add 100 m1 of boiling water, cover the beaker, and, while 
stirring, heat to boiling for 5 minutes. Allow the phases to separate, transfer the 
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aqueous layer to a suitable dish, and wash the paraffin with two portions, each of 
50 ml, of boiling water which are added to the dish. Add 1 drop of phenolphthaleid 
ethanol TS and boil; the colour does not change to pink. (Keep this solution for 
"AcidityJ1.) 

Acidity. To the above solution, add 0.1 ml of methyl orange/ethanol TS; the colour 
does not change to red or pink. 

Organic acids. To 20 g add 100 m1 of a mixture of equal volumes of neutralized 
ethanol TS and water, mix thoroughly, and heat to boiling. Add 1 ml of phenol- 
phthaleidethanol TS and titrate rapidly with carbonate-free sodium hydroxide 
(0.1 moV1) VS to a sharp pink endpoint, the colour change being observed in the 
ethanol-water layer; not more than 0.4 m1 of carbonate-free sodium hydroxide 
(0.1 moV1) VS is required. 

Fixed oils, fats, and rosin. Digest 10 g with 50 m1 of sodium hydroxide (-200 g/l) 
TS at 100 "C for 30 minutes. Separate the aqueous layer and acidify with sulfuric 
acid (-570 g/l) TS; the remaining phase does not show any oil or solid matter. 

Ultraviolet absorption. Dissolve 50 mg in 100 m1 of 2,2,4-trimethylpentane R. 
Measure the absorbance of a l-cm layer at about 290 nm. White soft paraffin does 
not exceed 0.5; yellow soft paraffin does not exceed 0.75. 

Hard pa&fin 

Composition. Hard paraffin is a purified mixture of solid hydrocarbons obtained 
from petroleum. 

Chemical name. Paraffin wax; paraffin waxes and hydrocarbon waxes; CAS Reg. 
NO. 8002-74-2. 

Description. A colourless or whte, slightly unctuous mass showing a crystalline 
structure; odourless. 

Solubility. Practically insoluble in water and ethanol (-750 g/l) TS; freely soluble in 
chloroform R and ether R. 

Category. Ointment base; viscosity-increasing agent. 

Storage. Hard paraffin should be kept in a well-closed container. 

Additional information. Congealing point, w i h  47-65 "C. 
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Requirements 
Identity tests 
A. Melt 2 g until a homogeneous mass is obtained and immediately add 2 m1 of 

water and 0.2 m1 of iodine (0.1 moV1) VS. Heat; as soon as two liquid phases 
are obtained, shake and cool; the upper solid phase has a pinlush violet 
colour. 

B. Heat a small quantity of Hard paraffin and ignite; a luminous flame is observed 
and a deposit of carbon is formed. 

Sulfated ash. Not more than 1.0 mg/g. 

Acidity or alkalinity. Boil 5 g with 10 rnl of ethanol (-710 g/l) TS previously 
neutralized to litmus TS, cool, and add a few drops of litmus TS; the solution is 
neutral (violet). 

Phenylhydrargyri nitras 

Phen ylmercuric nitrate 

Composition. Phenylmercuric nitrate is a mixture of phenylmercuric nitrate and 
phenylmercuric hydroxide. 

Chemical name. Nitratophenylmercury; (nitrato-0)phenylmercury; CAS Reg. No. 
55-68-5. 

Description. White, lustrous plates or a white, crystalline powder; odourless. 

Solubility. Very slightly soluble in water; slightly soluble in ethanol (-750 g/l) TS; 
soluble in glycerol R and in fixed oils. 

Category. Antimicrobial preservative. 

Storage. Phenylmercuric nitrate should be kept in a tightly closed container, 
protected from light. 

Additional information. Phenyirnercuric nitrate is affected by light. It melts at 
about 188 "C with decomposition. 
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Requirements 

Phenylmercuric nitrate contains not less than 98.0% and not more than the equiv- 
alent of 101.0% of C,2H,lH~N0,, calculated with reference to the dried substance. 

Identity tests 
A. To 10 m1 of a saturated solution add 2 drops of sodium sulfide TS; a white 

precipitate is produced. Boil the mixture and allow to stand; the precipitate 
becomes black. 

B. Heat 0.5 g with 0.5 g of zinc R powder, 0.5 g of reduced iron R, and 5 m1 of 
sodium hydroxide (-200 g/l) TS. Place a piece of moistened red litmus paper R 
over the vapours; the colour of the paper changes to blue. 

C. To 10 m1 of a saturated solution add 1 m1 of hydrochloric acid (-70 g/l) TS and 
heat to boiling; a white precipitate is produced. Filter, and to 5 m1 of the filtrate 
add 2 m1 of ferrous sulfate (15 g/l) TS; it yields reaction A described under 
"General identification testsn as characteristic of nitrates (Vol. 1, p. 114). 

Mercuric salts and heavy metals. Heat 0.1 g with 15 ml of water, cool, filter, and 
add 0.1 m1 of sodium sulfide TS to the filtrate; a precipitate is produced, the colour 
of which remains unchanged. 

Residue on ignition. Not more than 5.0 mg/g. 

Loss on drying. Dry to constant mass at 105 'C; it loses not more than 10 mg/g. 

Acidity. To a 0.2 mg/ml solution add 3 drops of bromocresol greedethano1 TS; the 
solution is neutral (green). 

Assay. Transhr about 0.2 g, accurately weighed, to a conical flask, and dissolve in 
90 m1 of water and 10 ml of nitric acid (-1000 g/l) TS. Add 2 m1 of ferric ammonium 
sulfate (45 g/l) TS and titrate with ammonium thiocyanate (0.05 moV1) VS. 

Each m1 of ammonium thiocyanate (0.05 moVl) VS is equivalent to 0.01586 g of 

CI2H,lH&NO4. 
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Polysorbata 20, 60, 80 

Polysorbates 20, 60, 80 

[Sum of W, X, y and z is 20; 

Composition. Polysorbates are mixtures of partial fatty acid esters of sorbitol and 
its anhydrides, copolymerized with approximately 20 moles of ethylene oxide for 
each mole of sorbitol and sorbitol anhydride. 

In Polysorbate 20 the fatty acid is lauric acid which may contain other fatty acids. In 
Polysorbate 60 the fatty acid is stearic acid which may contain other fatty acids, 
especially palrnitic acid. In Polysorbate 80 the fatty acid is oleic acid. 

Chemical names 
Polysorbate 20: Polyoxyethylene 20 sorbitan monolaurate; sorbitan monodo- 
decanoate, poly(oxy-1,2-ethanediyl) derivatives; CAS Reg. No. 9005-64-5. 

Polysorbate 60: Polyoxyethylene 20 sorbitan monostearate; sorbitan monoocta- 
decanoate, poly(oxy-1,2-ethanediyl) derivatives; CAS Reg. No. 9005-67-8. 

Polysorbate 80: Polyoxyethylene 20 sorbitan monooleate; sorbitan mono[(a-9- 
octadecenoate], poly(oxy-1,2-ethanediyl) derivatives; CAS Reg. No. 9005-65-6. 

Description. Polysorbates 20 and 80 are yellowish or yellowish brown, oily 
liquids. Polysorbate 60 is a gelatinous mass, and a clear liquid above 25 "C. 

Solubility. Miscible with water, ethanol (-750 gll) TS, methanol R, and ethyl 
acetate R; practically insoluble in fatty oils and in liquid paraffin R. 

Category. Nonionic surfactant. 
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Storage. Polysorbates should be kept in tightly closed containers, protected from 
light. 

Additional information. Relative densities of Polysorbates 20 and 60 d 2,0, = about 
1.10; Polysorbate 80 d 2,: = about 1.08. 

Requirements 
Identity tests 
A. A mixture of 6 volumes of Polysorbates and 4 volumes of water yields a 

gelatinous mass at room temperature as well as at lower temperatures. 

B. Dissolve 0.1 g in 5 m1 of chloroform R, and add 0.1 g of potassium thiocyanate R 
and 0.1 g of cobalt(I1) nitrate R. Stir with a glass rod; the solution becomes blue. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metalsn, Procedure 3 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 10 pg/g. 

Acid value (Vol. 1, p. 140). Not more than 2.0. 

Hydroxyl value (see page 25). Use Method B. 

Polysorbate 20: 96108. 
Polysorbate 60: 81-96. 
Polysorbate 80: 65-80. 

Iodine value (Vol. 1, p. 137). 

Polysorbates 20 and 60: not more than 5.0. 
Polysorbate 80: 18-24. 

Saponification value (Vol. 1, p. 139). 

Polysorbate 20: 40-50. 
Polysorbate 60: 45-55. 
Polysorbate 80: 45-55. 

Reducing impurities. Dissolve 2 g in 25 m1 of hot water and add 25 m1 of sulfuric 
acid (-100 gll) TS and 0.1 rnl of ferroin TS. Titrate with ceric ammonium nitrate 
(0.01 mol/l) VS, shalung continuously, until the colour change from red to greenish 
blue persists for 30 seconds. Repeat the procedure without the Polysorbates being 
examined and make any necessary corrections. Consumption of ceric ammonium 
nitrate (0.01 moV1) VS: 

Polysorbates 20 and 60: not more than 2.0 m1 
Polysorbate 80: not more than 5.0 ml. 
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Sulfated ash. Use 2.0 g; not more than 2.5 mg/g. 

Water. Determine as described under "Determination of water by the Karl Fischer 
method", Method A (Vol. 1, p. 135), using 1 g; the water content is not more than 
30 mg/g. 

Polyvidonum 

Polyvidone 

Composition. Polyvidone consists of linear polymers of 1-vinyl-2-pyrrolidinone 
groups, the degree of polymerization of which results in polymers of various 
molecular masses ranging from about 10 000 to 700 000. 

Chemical name. 1-Vinyl-2-pyrrolidinone polymer; 1-ethenyl-2-pyrrolidinone 
homopolymer; CAS Reg. No. 9003-39-8. 

Other name. Povidone, polyvinylpyrrolidone. 

Description. A white to creamy white powder; odourless or almost odourless. 

Solubility. Soluble in water, ethanol (-750 g/l) TS, and chloroform R; practically 
insoluble in ether R. 

Category. Tablet binder; tablet coating; viscosity-increasing agent. 

Storage. Polyvidone should be kept in a tightly closed container. 

Labelling. The designation on the container of Polyvidone should state its viscosity. 

204 
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Additional information. Polyvidone is hygroscopic. It is not necessarily suitable 
for use as a plasma extender. 

Requirements 
General requirement. Polyvidone contains not less than 11.5% and not more 
than the equivalent of 12.8% of nitrogen N, calculated with reference to the 
anhydrous substance. 

Identity tests 
A. Dissolve 0.5 g in 5 m1 of water and add 10 m1 of hydrochloric acid (1 moV1) VS 

and 2 m1 of potassium dichromate (100 g/l) TS; an orange-yellow precipitate is 
formed. 

B. Dissolve 0.1 g in 1 ml of water and add 0.2 m1 of 4-dimethylaminobenzaldehyde 
TS6 and 0.1 m1 of sulfuric acid (-1760 g/l) TS; a pink colour is produced. 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 1 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 10 pg/g. 

Sulfated ash. Not more than 1.0 mg/g. 

Water. Determine as described under "Determination of water by the Karl Fischer 
method", Method A (Vol. 1, p. 135), using 0.5 g; the water content is not more than 
50 mg/g. 

Aldehydes. To 10 g add 180 ml of sulfuric acid (-440 g/l) TS and boil under a reflux 
condenser for 45 minutes. Cool, reassemble the apparatus, distil, and collect 100 m1 
of distillate in a flask that is placed in an ice-bath and contains 20 m1 of hydroxyl- 
amine hydrochloride (70 g/l) TS previously adjusted to pH 3.1. Titrate the distillate 
with sodium hydroxide (0.1 mol/l) VS to pH 3.1. Repeat the procedure without the 
Polyvidone being examined and make any necessary corrections. Each m1 of sodi- 
um hydroxide (0.1 mol/l) VS is equivalent to 4.405 mg of aldehyde, calculated as 
acetaldehyde. Not more than 4.6 ml of sodium hydroxide (0.1 moV1) VS is required 
(2.0 mg/g). 

Vinylpyrrolidinone. Dissolve 10 g in 80 m1 of water, add 1 g of sodium acetate R 
and titrate with iodine (0.05 moVl) VS until a permanent colour is obtained. Add an 
excess of 3.0 m1 of iodine (0.05 moV1) VS, allow to stand for 10 minutes, and titrate 
the excess iodine with sodium thiosulfate (0.1 moV1) VS, adding starch TS towards 
the end of the titration. Repeat the ~rocedure without the Polyvidone being exam- 
ined and make any necessary corrections. Not more than 3.6 m1 of iodine 
(0.05 molll) VS is required (2.0 mg/g). 
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Assay. Carry out Method A as described under "Determination of nitrogenn 
(Vol. 1, p. 136), using about 0.3 g, accurately weighed, and 11 ml of nitrogen-free 
sulfuric acid (-1760 g/I) TS. Carefully add 1 ml of hydrogen peroxide (-330 gll) TS 
down the wall of the flask, and heat. Repeat this addition three to six times, and 
continue to heat until a slightly green and clear solution is produced. Proceed with 
the distillation as described. Repeat the procedure without the Polyvidone being 
examined and make any necessary corrections. 

Each ml of sulfuric acid (0.05 moV1) VS is equivalent to 1.401 mg of N. 

Relative molecular mass. 60.10 

Chemical name. Isopropyl alcohol; 2-propanol; CAS Reg. No. 67-63-0. 

Description. A colourless, clear, and mobile liquid; odour, characteristic. 

Miscibility. fiscible with water, ethanol (-750 gll) TS, ether R, and chloroform R. 

Category. Solvent; antiseptic. 

Storage. 2-Propanol should be kept in a tightly closed container, in a cool place. 

Additional information. 2-Propanol is volatile and flammable. Boiling range, 
81-83 "C. 

Requirements 
Identity tests 
A. Mix 1 ml with 9 ml of water. To 1 m1 of this solution add 2 ml of mercuric sulfate 

TS and heat to boiling; a white to yellowish whlte precipitate is produced. 

206 
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B. Heat gently 1 m1 with 3 m1 of potassium dichromate (100 g/l) TS and 1 m1 of 
sulfuric acid (-1760 gll) TS; acetone, perceptible by its odour, is evolved. 

Refractive index. n 2,0= 1.376-1.378. 

Relative density. d 2,: = 0.783-0.787 

Nonvolatile residue. Evaporate 50 m1 to dryness on a water-bath, heat at 105 "C 
for 1 hour, and weigh; not more than 2.5 mg (0.005%). 

Acidity. To 50 m1 add 100 m1 of carbon-dioxide-free water R and 2 drops of 
phenolphthalein/ethanol TS, and titrate with carbonate-free sodium hydroxide 
(0.02 moVl) VS to a pink colour that persists for 30 seconds; not more than 0.7 m1 of 
carbonate-free sodium hydroxide (0.02 mol/l) VS is required. 

Aldehydes and ketones. Transfer 25 m1 to a comparison tube, add 25 rnl of water 
and 50 m1 of hydroxylamine hydrochloride TS, mix, and allow to stand for 5 min- 
utes. Titrate with sodium hydroxide (0.1 moVl) VS until the colour matches that of 
50 m1 of hydroxylamine hydrochloride TS placed in a similar tube and viewed 
down the vertical axis; not more than 2.0 m1 of sodium hydroxide (0.1 moV1) VS is 
required. 

Prop y lenegly colum 

Propylene glycol 

C3H802 

Relative molecular mass. 76.09 

Chemical name. 1,2-Propanediol; CAS Reg. No. 57-55-6. 

Description. A colourless, clear, and viscous liquid; odourless. 

Miscibility. Miscible with water, ethanol (-750 gll) TS, and chloroform R. 

Category. Solvent; humectant. 
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Storage. Propylene glycol should be kept in a tightly closed container. 

Additional information. Propylene glycol is hygroscopic. Boiling range, 185- 
189 "C. 

Requirements 

Identity test 
Dissolve 0.1 ml in sufficient water to produce 100 ml, dilute 1 ml to 10 ml, and place 
0.5 m1 of this solution in a test-tube. Cool in ice, add 5 m1 of a cooled mixture of 
10 m1 of water and 90 m1 of sulfuric acid (-1760 g/l) TS, heat on a water-bath at 
70 "C for 10 minutes, and cool again. Add 0.2 m1 of triketohydrindene/sodium 
metabisulfite TS; a violet colour slowly appears. 

Refractive index. n 2,0 = 1.431-1.433. 

Relative density. d 2,: = 1.035-1.040. 

Heavy metals. Use 4 ml for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 1 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 5 pg/g. 

Clarity and colour of solution. Propylene glycol should be clear and colourless. 

Sulfated ash. Use 50 g; the residue weighs not more than 5 mg (0.1 mg/g). 

Water. Determine as described under "Determination of water by the Karl Fischer 
method", Method A (Vol. 1, p. 135), using 5 g; the water content is not more than 
2.0 mg/g. 

Acidity. To 10 ml add 40 m1 of water and 0.1 ml of bromothymol blue/ethanol TS; 
the solution is greenish yellow. Titrate with sodium hydroxide (0.1 mol/l) VS; not 
more than 0.05 ml is required to obtain the midpoint of the indicator (blue). 

Oxidizing substances. To 10 m1 add 5 m1 of water, 2 m1 of potassium iodide 
(80 g/l) TS, and 2 ml of sulhric acid (-100 g/1) TS, and allow to stand in a stoppered 
flask protected from light for 15 minutes. Titrate with sodium thiosulfate 
(0.05 mol/l) VS, using starch TS as indicator; not more than 0.2 ml is required. 

Reducing substances. To 1 ml add 1 ml of ammonia (-100 g/l) TS and heat in a 
water-bath at 60 OC for 5 minutes; the solution is yellow. Without delay add 0.15 m1 
of silver nitrate (0.1 molll) VS and allow to stand for 5 minutes; the colour and 
aspect of the solution remain unchanged. 
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Propylis hydroxybenzoas 

Propyl h ydroxybenzoate 

ClOH12O3 

Relative molecular mass. 180.2 

Chemical name. Propyl p-hydroxybenzoate; propyl 4-hydroxybenzoate; CAS 
Reg. No. 94-13-3. 

Other name. Propylparaben. 

Description. Colourless crystals or a white, crystalline powder; odourless or with a 
faintly aromatic odour. 

Solubility. Very slightly soluble in water; slightly soluble in boiling water; freely 
soluble in ethanol (-750 gll) TS and ether R. 

Category. Antimicrobial presenrative. 

Storage. Propyl hydroxybenzoate should be kept in a well-closed container. 

Additional information. Propyl hydroxybenzoate is normally used in combina- 
tion with other hydroxybenzoates. 

Requirements 
Propyl hydroxybenzoate contains not less than 99.0% and not more than the 
equivalent of 101.0% of CloHl,O,, calculated with reference to the dried substance. 

Identity tests 
A. Complies with the test under "Melting range". 
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B. To 0.5 g add 5 ml of sodium hydroxide (-80 gll) TS and heat in a water-bath for 
5 minutes. AFter cooling, add 6 ml of sulfuric acid (-190 gll) TS, collect the 
precipitate on a filter, wash thoroughly with a small amount of water, and dry 
over silica gel, desiccant, R. Melting temperature, about 214 "C. 

Melting range. 96-99 "C. 

Sulfated ash. Not more than 1.0 mglg. 

LOSS on drying. Dry at 80 "C under reduced pressure (not exceeding 0.6 kF'a or 
5 mm of mercury) for 2 hours; it loses not more than 5.0 mglg. 

Acidity. Dissolve 0.2 g in 5 ml of ethanol (-750 gll) TS, add 5 m1 of carbon-dioxide- 
free water R, and titrate with sodium hydroxide (0.1 moVl) VS, using 0.1 ml of 
bromocresol greedethano1 TS as indicator; not more than 0.1 m1 is required to 
obtain the midpoint of the indicator (green). 

Assay. Place about 80 mg, accurately weighed, in a ground-glass-stoppered flask, 
add 25 ml of sodium hydroxide (-80 gll) TS, and boil gently under a reflux 
condenser for 30 minutes. Allow to cool, add 25 ml of potassium bromate 
(0.0333 moV1) VS, 5 m1 of potassium bromide (125 gll) TS, and 40 ml of glacial acetic 
acid R. Cool in ice-water and add 10 ml of hydrochloric acid (-420 gll) TS. Stopper 
the flask immediately and allow to stand for 15 minutes. Add 30 m1 of potassium 
iodide (80 gll) TS, close the flask and mix. Titrate with sodium thiosulfate 
(0.1 moVl) VS, using 2 ml of starch TS as indicator, added towards the end of the 
titration. Repeat the procedure without the Propyl hydroxybenzoate being exam- 
ined and make any necessary corrections. 

One volume of sodium thiosulfate (0.1 moV1) VS corresponds to two volumes of 
potassium bromate (0.0333 moV1) VS. Each m1 of potassium bromate (0.0333 moV1) 
VS is equivalent to 6.007 mg of C,,H,,O,. 
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Saccharinum natricum 

Saccharin sodium 

Saccharin sodium, anhydrous 
Saccharin sodium, dihydrate 

n = 0 (anhydrous) 
n = 2 (dihydrate) 

C,H,NNaO,S (anhydrous) 
C,H,NNa03S,2H,0 (dihydrate) 

Relative molecular mass. 205.2 (anhydrous); 241.2 (dihydrate). 

Chemical name. 1,2-Benzisothiazolin-3-one 1,l-dioxide, sodium salt; 1,2-benziso- 
thiazol-3(2H)-one 1,l-dioxide, sodium salt; CAS Reg. No. 128-44-9 (anhydrous). 

1,2-Benzisothiazolin-3-one 1,l-dioxide, sodium salt, dihydrate; 1,2-benzisothiazol- 
3(2H)-one 1,l-dioxide, sodium salt, dihydrate; CAS Reg. No. 6155-57-3 (dihydrate). 

Other name. Saccharimidum natricum. 

Description. Colourless crystals or a white, crystalline powder; odourless or al- 
most odourless. 

Solubility. Freely soluble in water; sparingly soluble in ethanol (-750 gll) TS; 
practically insoluble in ether R. 

Category. Sweetening agent. 

Storage. Saccharin sodium should be kept in a well-closed container. 



The International Pharmacopoeia 

Additional information. Saccharin sodium effloresces slowly in air and loses 
about half of its content of water of crystallization. It has a very sweet taste, even in 
very dilute solutions. 

Requirements 
Saccharin sodium contains not less than 98.0% and not more than the equivalent of 
101.0% of C,H,NNaO,S , calculated with reference to the anhydrous substance. 

Identity tests 
A. To 20 mg add 0.04 g of resorcinol R and 0.5 ml of sulfuric acid (-1760 gll) TS, 

and heat gently until a dark green colour is observed. Allow to cool and add 
10 m1 of water and 10 ml of sodium hydroxide (-80 gll) TS; a fluorescent green 
solution is produced. 

B. Ignite 1 g and proceed with the residue as follows: 

- Dissolve half of the residue in acetic acid (-60 gll) TS. When tested for 
sodium as describedunder "General identification tests" (Vol. 1, p. 115) it 
yields reaction B. 

- Dissolve the remaining residue in hydrochloric acid (-70 gll) TS. It yields 
reaction A described under "General identification tests" as characteristic of 
sulfates (Vol. 1, p. 115). 

Arsenic. Transfer 3.3 g to a crucible containing 3.3 g of anhydrous sodium carbon- 
ate R. Moisten with a small quantity of water, evaporate to dryness on a water- 
bath, and ignite to 550 "C until all black particles have disappeared. Cool, dissolve 
the residue in 5 ml of hydrochloric acid (-250 gll) AsTS, and proceed as described 
under "Limit test for arsenic" (Vol. 1, p 122); the arsenic content is not more than 

3 

Heavy metals. Use 1.0 g for the preparation of the test solution as described under 
"Limit test for heavy metals", Procedure 1 (Vol. 1, p. 118); determine the heavy 
metals content according to Method A (Vol. 1, p. 119); not more than 20 pglg. 

Water. Determine as described under "Determination of water by the Karl Fischer 
method", Method A (Vol. 1, p. 135), using 1 g of Saccharin sodium dihydrate; the 
water content is not more than 150 mglg. 

Free acid or alkali. Dissolve 1 g in 10 m1 of carbon-dioxide-free water R, add 5 m1 
of.sulfuric acid (0.005 moV1) VS, boil, cool, and titrate with sodium hydroxide 
(0.01 mol/l) VS using phenolphthalein/ethanol TS as indicator; 4.5-5.5 ml are re- 
quired to obtain a pink colour. 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R1 as the coating substance and a mixture of 
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100 volumes of chloroform R, 50 volumes of methanol R, and 10 volumes of 
ammonia (-260 gll) TS as the mobile phase. Apply separately to the plate 5 p1 of 
each of the following four solutions: For solution (A) dissolve 2.6 g of Saccharin 
sodium in 10 ml of sodium hydrogen carbonate (100 gll) TS, add 12.5 g of diatoma- 
ceous support R as a filter-aid, and mix well. Transfer to a chromatographic tube, 
250 mm in length and with a diameter of 25 mm, fitted at the lower end with a 
sintered-glass disc and a stopcock. Pack the contents of the tube by tapping on a 
padded surface and tamping firmly from the top. Elute with dichloromethane R at a 
rate of50 rnl in 30 minutes. Evaporate the eluate to dryness and dissolve the residue 
in 4 m1 of acetone R. For solutions (B) dissolve 50 i(yl of toluene-2-sulfonamide RS PY/ 
per ml of acetone R, (C) 5 mg of Saccharin sodium per m1 of methanol R, and 
(D) 50 mg of 4-sulfamoylbenzoic acid R per ml of acetone R. After removing the 
plate from the chromatographic chamber, dry in a current of warm air, heat at 
105 "C for 5 minutes, and spray the hot plate with sodium hypochlorite TS1. Dry in 
a current of cold air until a sprayed area of the plate below the line of application 
gives at most a faint blue colour with 0.05 ml of a solution containing 5 mg of 
potassium iodide R in 1 m1 of starch TS glacial acetic acid R. Avoid 
prolonged exposure to cold air. Spray with the same mixture. 
Examine the chromatogram in daylight. i'h 
Any spot obtained with solution A corresponding to toluene-2-sulfonamide is not 
more intense than that obtained with solution B. Any spot obtained with solution C 
corresponding to 4-sulfamoylbenzoic acid is not more intense than that obtained 
with solution D. 

Assay. Dissolve about 0.3 g, accurately weighed, in 30 ml of glacial acetic acid RI, 
and titrate with perchloric acid (0.1 moV1) VS as described under "Non-aqueous 
titration", Method A (Vol. 1, p. 131). 

Each m1 of perchloric acid (0.1 mol/l) VS is equivalent to 20.52 mg of C,H,NNaO,S. 

Talcum 

Talc 

Composition. Talc is a powdered, natural hydrate of magnesium silicate that may 
contain variable proportions of aluminium and iron. 

Chemical name. Talc; talc [Mg,H,(SiO,)J; CAS Reg. No. 14807-96-6. 

Description. A white or almost white, very fine, homogeneous, unctuous powder; 
odourless. 

Solubility. Practically insoluble in water, dilute solutions of acids and alkalis, 
ethanol (-750 gll) TS, and ether R. 
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Category. Tablet and capsule lubricant; glidant; diluent. 

Storage. Talc should be kept in a well-closed container. 

Additional information. Talc adheres readily to the shn. Attention should be paid 
to its microbiological quality since it is of mineral origin. 

Requirements 

Identity tests 
A. Transfer 0.5 g to a metal crucible, add 1 g of potassium nitrate R and 3 g of 

anhydrous sodium carbonate R, mix, and heat until melted. Allow to cool, add 
20 ml of boiling water, mix, and filter. Wash the filter with 50 ml of water. Take 
up the residue with a mixture of 0.5 m1 of hydrochloric acid (-420 g/l) TS and 
5 ml of water and filter. To the filtrate add 1 ml of ammonia (-260 g/l) TS and 
1 ml of ammonium chloride (100 g/l) TS and filter. To this filtrate add 1 ml of 
disodium hydrogen phosphate (100 g/l) TS; a white, crystalline precipitate is 
produced. 

B. Using a copper wire mix 0.1 g with 10 mg of sodium fluoride R placed in a lead 
or platinum crucible, and add a few drops of sulfuric acid (-1760 g/l) TS to 
obtain a thin slurry. Cover the crucible with a thin, transparent, plastic plate 
from which a drop of water is suspended and warm gently; a white ring is 
produced around the drop of water within a short time. 

Microscopic examination. Irregular plates, length up to 50 pm, are observed. Talc 
is free from microscopic asbestos fibres. A 1 mg/ml solution of methylthioninium 
chloride R in ethanol (-750 g/l) TS does not notably stain the particles. 

Arsenic and heavy metals. Transfer 10 g to a 250-ml flask, add 50 m1 of 
hydrochloric acid (0.5 mol/l) VS, attach a reflux condenser, and heat on a water- 
bath for 30 minutes. Cool, transfer the mixture to a beaker, and allow the undis- 
solved material to settle. Decant the supernatant liquid through a thick, strong filter- 
paper of medium grade into a 100-ml volumetric flask, retaining as much as possible 
of the undissolved material in the beaker. Wash the beaker with three 10-m1 
portions of hot water, decanting each washing through the same filter. Finally, 
wash the filter with 15 m1 of hot water, cool the filtrate and dilute to volume, and 
mix. Use this solution for the following tests: 

- Use 10 m1 and proceed as described under "Limit test for arsenic" (Vol. 1, 
p. 122); the arsenic content is not more than 3 pg/g. 

- Use 5 m1 and proceed as described under "Limit test for heavy metals", 
Procedure 1 (Vol. 1, p. 118); determine the heavy metals content according 
to Method A (Vol. 1, p. 119); not more than 40 pg/g. 
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Carbonates. Suspend 0.25 g in 40 ml of sulfuric acid (-100 g/l) TS; no effervescence 
is observed. 

Acid-soluble substances. Digest 1.0 g with 20 ml of hydrochloric acid (-70 g/l) TS 
at 50 "C for 15 minutes, cool, add sufficient water to produce 50 ml, and filter. (If the 
filtrate is not clear, centrifuge it.) To 25 ml of the clear solution (keep the remaining 
solution for "Ironn), add 1 m1 of sulfuric acid (-100 g/l) TS, and evaporate to 
dryness. Ignite the residue at 800 + 25 "C and weigh; not more than 20 mg/g. 

Iron. AcidiEy 10 m1 of the filtrate obtained in the test above for "Acid-soluble 
substancesn with hydrochloric acid (-70 g/l) TS and add 1 ml of potassium ferrocy- 
anide (45 g/l) TS; no blue colour is observed. 

Reaction and soluble substances. Boil 10 g with 50 ml of water for 30 minutes, 
adding water from time to time to maintain approximately the original volume, and 
filter; the filtrate is neutral to litmus paper R. Evaporate 20 ml of the filtrate to 
dryness and dry the residue at 105 'C for 1 hour; the mass of the residue does not 
exceed 4 mg (1 mg/g). 

Loss on ignition. Ignite 1.0 g at 1000 "C to co,nstant mass; it loses not more than 
65 mg/g. 
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Oral rehydration salts 

Sales perorales ad rehydratationem 

Oral Rehydration Salts 

Composition. Oral Rehydration Salts (ORS) are dry mixtures of powders contain- 
ing per packet: 

sodium chloride NaCl 3.5 g 
trisodium citrate dihydrate C6H5Na30,,2H,O 2.9 g 
potassium chloride KC1 1.5 g 
anhydrous glucose C6H1206 20.0 g 

Before administration the contents of each packet should be dissolved in 4 litre of water. 

Description. A white, crystalline powder; odourless. 

Category. Used for the prevention and treatment of dehydration due to diarrhoea, 
including maintenance therapy. 

Storage. Oral Rehydration Salts should be kept in a sealed packet; if a free-flowing 
powder is required, it should be kept in an air-tight packet, preferably made of 
aluminium laminate. 

Labelling. The designation on the packet of Oral Rehydration Salts should state: 
(1) the total net mass and the mass of the contents of each constituent, both ex- 
pressed in grams, (2) the required volume of water to reconstitute the solution, (3) 
directions for the preparation of the solution and its administration, and (4) a warning 
that any solution remaining unused 24 hours after preparation is to be discarded. 

Additional information. In the formulation of Oral Rehydration Salts tri- 
sodium citrate dihydrate may be replaced by 2.5 g/l of sodium hydrogen carbon- 
ate, NaHCO, (sodium bicarbonate). However, as the stability of the latter for- 
mulation under tropical conditions is very poor, it is recommended only in Oral 
Rehydration Salts manufactured for immediate use, or where sodium hydrogen 
carbonate is packaged in separate packets. These formulations would also allow 
the use of 22.0 g/l of glucose monohydrate, C6H,,0,,H,0J instead of anhydrous 
glucose. 

The title of the two formulations could be distinguished by: "ORS-citrate" or 
"OSR-hydrogen carbonateJJ (bicarbonate). 

Oral Rehydration Salts may contain suitable pharmaceutical aids, in minimal quan- 
tities, to improve the flow characteristics and/or the flavour. 
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Requirements 

These specifications apply only to ORS-citrate. 

One to three single doses may represent a complete treatment; therefore, the contents of each 
packet should comply with the following requirements. 

Oral Rehydration Salts contain not less than 90.0% and not more than 110.0% of 
the equivalent amounts of sodium Na', potassium K+, chlorides Cl; citrate C6H50,3-of 
the relevant constituents stated on the label, and not less than 90.0% and not 
more than 110.0% of the amount of anhydrous glucose C,H,,O, stated on the 
label. 

Identity tests 
A. Melts when heated; first becomes yellow then brown, swells up and bums, 

evolving an odour of bumt sugar. 

Dissolve the entire contents of one packet in 250 m1 ofwater to prepare the test solution to be 
used in tests B, C, D, E, and F. 

B. The test solution yields reaction A described under "General identification 
tests" as characteristic of sodium (Vol. 1, p. 115). 

C. To 5 rnl of the test solution add 4 drops of sodium cobaltinitrite (100 g/l) TS; a 
yellow-orange precipitate is produced (potassium). 

D. A 5-m1 aliquot of the test solution yields reaction A described under "General 
identification tests" as characteristic of chlorides (Vol. 1, p. 112). 

E. A 5-m1 aliquot of the test solution aher neutralization yields reaction A de- 
scribed under "General identification tests" as characteristic of citrates (Vol. l, 
p. 113). 

F. Add a few drops of the test solution to S m1 of hot potassio-cupric tartrate TS; a 
copious red precipitate is produced (glucose). 

Uniformity of mass (see page 47). Weigh the contents of 20 packets selected at 
random and determine the average mass. Not more than two of the individual 
masses deviate from the average mass by more than 5% and none deviates by more 
than 10%. 

Loss on drying. Dry to constant mass at 50 "C; it loses not more than 20 mg/g. 

pH value. pH of the reconstituted solution following the directions on the label, 
7.G3.8. 
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Assays 
Note. Carry out all the assays on quantities taken from a single packet. If the 

quantity of one packet is insufficient to carry out all the assays, take another 
packet for the assay for citrates and for the assay for glucose from the same 
batch. 

Prepare the following solution (= solution A) for the assays for sodium, potassium, 
and chlorides. Dissolve about 8 g of ORS, accurately weighed, in sufficient water to 
produce 500 ml. 

Sodium. Dilute 3 m1 of solution A to 500 ml with water and determine by flame 
photometry (see page 23) at a wavelength of 589 nrn. Use a standard solution 
prepared by dissolving sodium chloride R, previously dried to constant mass, in 
1000 m1 of water to contain 508.4 mg of NaCl(0.2 mg of Na+ per rnl). 

Each g of sodium chloride and of trisodium citrate dihydrate is equivalent to 
0.3934 g and 0.2345 g of Na', respectively. 

Potassium. Dilute 3 rnl of solution A to 500 m1 with water and determine by flame 
photometry (see page 23) at a wavelength of 767 nrn. Use a standard solution 
prepared by dissolving potassium chloride R, previously dried to constant mass, in 
1000 m1 of water to contain 190.6 mg of KC1 (0.1 mg of K+ per ml). 

Each g of potassium chloride is equivalent to 0.5245 g of K+. 

Chlorides. Titrate 50 m1 of solution A with silver nitrate (0.1 moVl) VS, using 
potassium chromate (100 g/l) TS as indicator. 

Each ml of silver nitrate (0.1 moV1) VS is equivalent to 3.545 mg of Cl: 

Each g of sodium chloride and of potassium chloride is equivalent to 0.6066 g and 
0.4756 g of Cl; respectively. 

Citrates. Disperse about f! g of ORS, accurately weighed, in 80 ml of glacial acetic 2. g/ 
acid RI, heat to about 50 "C, cool, dilute to 100 ml with glacial acetic acid RI, and 
allow to stand for 10 minutes. To 20 m1 of the supernatant liquid add 0.25 ml of 
1-naphtholbenzein/acetic acid TS and titrate with perchloric acid (0.1 moV1) VS as 
described under "Non-aqueous titration", Method A (Vol. 1, p. 131). 

Each ml of perchloric acid (0.1 mol/l) VS is equivalent to 6.303 mg of C,H,0,3: Each 
g of sodium citrate is equivalent to 0.6430 g of C,H,0,3: 

Glucose. Dissolve about 7.5 g of ORS, accurately weighed, in 40 m1 of water, add 
0.2 m1 of ammonia (-100 g/l) TS, and dilute to 50 m1 with water. ~x and allow to 
stand for 30 minutes. Determine the "Optical rotationn (Vol. 1, p. 31) and calculate 
the quantity, in g, of anhydrous glucose C,H,,O, by multiplying the obsenred 
rotation in degrees by 0.9477. 
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Capsules 

Ampicillini capsulae 

Ampicillin capsules 

Category. Antibacterial drug. 

Storage. Ampicillin capsules should be kept in a tightly closed container and stored 
at a temperature not exceeding 25 "C. 

Labelling. The designation on the container of Ampicillin capsules should state 
whether the active ingredient is in the anhydrous forrn or is the trihydrate, and the 
quantity should be indicated in terms of the equivalent amount of ampicillin. Expiry 
date. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 250 mg, 500 mg. 

Requirements 

Complies with the monograph far "Capsules" (see page 32). 

Ampicillin capsules contain not less than 90.0% and not more than 110.0% of the 
amount of Cl,Hl,N,O,S stated on the label. 

Identity tests 
Either tests A and B or tests B and C may be applied. 

A. Carry out the test as described under "Thin-layer chromatography" (Vol. 1, 
p. 83), using silica gel R1 as the coating substance and a mixture of 65 volumes of 
acetone R, 10 volumes of water, 10 volumes of toluene R, and 2.5 volumes of 
glacial acetic acid R as the mobile phase. Apply separately to the plate 2 p1 of 
each of the following two solutions. For solution (A) shake a quantity of the 
contents of the capsules equivalent t o t  mg of Arnpicillin with 10 ml of a mixture 
of 4 volumes of acetone R and 1 volume of hydrochloric acid (0.1 mol/l ) VS, 
Filter, and use the clear Filtrate. For solution p) dissolve 25 mg of ampicillin RS in 
5 ml of the same mixture of solvents. AFter removing the plate From the 
chromatographic chamber, allow it to dry in air, spray lightly with triketohy- 
drindene/ethanol TS, dry at 90 "C for 15 minutes, and examine the chromato- 
gram in daylight. 
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The principal spot obtained with solution A corresponds in position, appear- 
ance, and intensity with that obtained with solution B. 

B. Shake a quantity of the contents of the capsules equivalent to 10 mg of Ampicil- 
lin with 3 ml of water and filter. To the filtrate add 0.1 g of hydroxylamine 
hydrochloride R and about 0.4 m1 of sodium hydroxide (-80 g/l) TS and allow to 
stand for 5 minutes. Add 1.3 m1 of hydrochloric acid (-70 g/l) TS and 0.5 ml of 
ferric chloride (25 g/l) TS; a violet-red to violet-brown colour is produced. 

C. Shake a quantity of the contents of the capsules equivalent to 0.5 g of Ampicillin 
with 5 ml of water for 5 minutes, filter, wash the residue with ethanol 
(-750 g/l) TS, and dry it under reduced pressure (not exceeding 0.6 kPa or 5 mm 
of mercury) for 1 hour. Place 2 mg of the residue in a test-tube, add 1 drop of 
water followed by 2 ml of sulfuric acid (-1760 g/l) TS, and mix; the solution is 
colourless. Immerse the test-tube for 1 minute in a water-bath; the solution 
remains colourless. Place 2 mg in a second test-tube, add 1 drop of water and 
2 ml of formaldehyde/sulfuric acid TS, and mix; the solution is colourless to 
slightly pink. Immerse the test-tube for 1 minute in a water-bath; an orange- 
yellow colour is produced. 

Loss on drying. Dry a quantity of the contents of the capsules equivalent to 0.1 g 
of the active ingredient at 60 "C under reduced pressure (not exceeding 0.6 kPa or 
5 mm of mercury) for 3 hours. For capsules containing anhydrous Arnpicillin the 
loss is not more than 40 mg/g, and for capsules containing Ampicillin trihydrate the 
loss is not less than 100 mg/g and not more than 150 mg/g of the initial quantity 
taken. 

Assay. To a quantity of the mixed contents of 20 capsules equivalent to about 
0.12 g of Ampicillin, accurately weighed, add 400 ml of water and shake for 
30 minutes. Dilute to 500 ml with water and filter. Transfer 10 ml of the filtrate to a 
100-ml volumetric flask, add 10 ml of buffer borate, pH 9.0, TS and 1 ml of acetic 
anhydride/dioxan TS, allow to stand for 5 minutes at room temperature, and dilute 
to volume with water. Transfer two 2-ml aliquots of this solution into separate 
stoppered tubes. To one tube add 10 ml of imidazole/mercuric chloride TS, mix, 
stopper the tube, and place in a water-bath at 60 'C for exactly 25 minutes. Cool the 
tube rapidly to 20 OC (solution A). To the second tube add 10 rnl of water and mix 
(solution B). 

Without delay, measure the absorbance of a l-cm layer at the maximum at about 
325 nm, against a solvent cell containing a mixture of 2 ml of water and 10 ml of 
imidazole/mercuric chloride TS for solution A and water for solution B. 

From the difference between the absorbance of solution A and that of solution B, 
calculate the amount of Cl,Hl,N,O,S in the substance being examined by compar- 
ison with ampicillin RS. In an adequately calibrated spectrophotometer the absor- 
bance of the reference solution should be 0.29 + 0.02. 
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Cloxacillini natrici capsulae 

Cloxacillin sodium capsules 

Category. Antibacterial drug. 

Storage. Cloxacillin sodium capsules should be kept in a tightly closed container, 
and stored at a temperature not exceeding 25 "C. 

Labelling. The designation on the container should state the quantity of Cloxacillin 
sodium in terms of the equivalent amount of cloxacillin. Expiry date. 

Additional information. Strength in the current WHO Model list of essential 
drugs: the equivalent of 500 mg of cloxacillin. 

Requirements 

Complies with the monograph for "Capsules" (see page 32). 

Cloxacihn sodium capsules contain not less than 90.0% and not more than 
110.0% of the amount of C,,H,,CW,O,S stated on the label. 

Identity tests 
Either tests A and D or tests B, C, and D may be applied. 

A. Carry out the examination as described under "Spectrophotometry in the 
infrared region" (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
with the spectrum obtained from cloxacillin sodium RS or with the reference 
spectrum of cloxacillin sodium. 

B. Carry out the test as described under "Thin-layer chromatography" (Vol. 1, 
p. 83), using silanized silica gel R3 as the coating substance and a mixture of 
30 volumes of acetone R and 70 volumes of a solution containing 154 g11 of 
ammonium acetate R ,  the pH of which has been adjusted to 5.0 with glacial 
acetic acid R, as the mobile phase. Apply separately to the plate 1 p1 of each of 
the following three solutions. For solution (A) shake a quantity of the contents 
of the capsules equivalent to 0.25 g of Cloxacillin sodium with 50 m1 of water, 
filter, and use the clear filtrate. For solution (B) dissolve 25 mg of cloxacillin 
sohum RS in 5 m1 of water. For solution (C) dissolve 25 mg of each of cloxacillin 
sodium RS, dicloxacillin sodium RS, and flucloxacillin sodium RS together in 
5 m1 of water. After removing the plate from the chromatographic chamber, 
allow it to dry in air, and expose it to the vapour of iodine R until spots appear. 
Examine the chromatogram in daylight. 
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The principal spot obtained with solution A corresponds in position, appear- 
ance, and intensity with that obtained with solution B. The test is valid only if 
the chromatogram obtained with solution C shows three distinctly separated 
spots. 

C. Place a quantity of the contents of the capsules equivalent to 2 mg of Cloxacillin 
sodium into a test-tube, and add 2 mg of disodium chromotropate R and 2 ml of 
sulhric acid (-1760 g/l) TS. Immerse the tube in a suitable bath at 150 "C for 
3-4 minutes; a red-violet colour is produced. 

D. Ignite a quantity of the contents of the capsules equivalent to 20 mg of Cloxacil- 
lin sodium and dissolve the residue in acetic acid (-60 g/l) TS. The solution 
yields reaction B described under "General identification tests" as characteristic 
of sodium (Vol. 1, p. 115). 

Specific optical rotation. Use a filtered solution containing a quantity of the 
contents of the capsules equivalent to 10 mg of Cloxacillin sodium per ml, and 
calculate with reference to the anhydrous substance; [a] g"== +l63 to +l72 ". 

Water. Determine as described under "Determination of water by the Karl Fischer 
method", Method A (Vol. 1, p. 135), using a quantity of the contents of the capsules 
equivalent to 0.25 g of Cloxacillin sodium; the water content is not more than 
50 mg/g. 

pH value. pH of a filtered solution containing a quantity of the contents of the 
capsules equivalent to 0.10 g of Cloxacillin sodium per ml of carbon-dioxide-free 
water R, 5.S7.0. 

Assay. Mix the contents of 20 capsules and transfer a quantity equivalent to about 
0.25 g of Cloxacillin sodium, accurately weighed, into a glass-stoppered flask. Add 
70 m1 of water, shake the flask for 15 minutes, and dilute with sufficient water to 
produce 500 rnl. Filter and dilute 10 m1 of the filtrate to 100 ml with water. Transhr 
two 2.0-m1 aliquots of this solution into separate stoppered tubes. To one tube add 
10 ml of imidazole/mercuric chloride TS, stopper the tube, and place in a water- 
bath at 60 "C for exactly 25 minutes. Cool the tube rapidly to 20 'C (solution A). To 
the second tube add 10.0 rnl of water and mix (solution B). 

Without delay measure the absorbance of a l-cm layer at the maximum at about 
343 nrn against a solvent cell containing a mixture of 2.0 ml of water and 10 ml of 
imidazole/mercuric chloride TS for solution A and water for solution B. 

From the difference between the absorbance of solution A and that of solution B, 
calculate the amount of Cl,Hl,CIN,O,S in the substance being examined by com- 
parison with cloxacillin sodium RS. In an adequately calibrated spectrophotometer 
the absorbance of the reference solution should be 0.40 T 0.02. 
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Tablets 

Acidi acetylsalicylici compressi 

Acetylsalicylic acid tablets 

Category. Analgesic; antipyretic; nonsteroidal antiinflammatory; antimigraine 
drug. 

Storage. Acetylsalicylic acid tablets should be kept in a tightly closed container. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 100-500 mg. 

Usually no odour of acetic acid is perceptible on opening the container. 

Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Acetylsalicylic acid tablets contain not less than 95.0% and not more than 105.0% 
of the amount of C,H,O, stated on the label. 

Identity tests 
A. Place a quantity of the powdered tablets equivalent to 10 mg of Acetylsalicylic 

acid on a suitable white test plate or on a watch-glass placed on a white 
background, and add 1 drop of ferric chloride (25 g/l) TS; no violet colour is 
produced. 

B. Place a quantity of the powdered tablets equivalent to 10 mg of Acetylsalicylic 
acid on a suitable white test plate or a watch-glass placed on a white back- 
ground, and add 1 drop of potassium hydroxide/ethanol TS1. After 1 minute 
add 1 drop of ferric chloride (25 g/l) TS; a violet colour is produced. 

Salicylic acid. To a quantity of the powdered tablets equivalent to 0.2 g of 
Acetylsalicylic acid add 4 ml of ethanol (-750 g/l) TS and shake. Dilute to 100 ml 
with cool water (not exceeding 10 "C) and Filter immediately. Transfer 50 ml of the 
filtrate to a comparison tube, add 1 rnl of Freshly prepared ferric ammonium sulfate 
TS1, mix, and allow to stand for 1 minute. Separately and concurrently, place 3 ml 
of a Freshly prepared solution of salicylic acid R containing 0.1 mg per ml into a 
second comparison tube, add 2 ml of ethanol (-750 g/l) TS, 1 ml of Freshly prepared 
ferric ammonium sulfate TS1, and sufficient water to produce 50 ml. 

Any violet colour produced in the first tube is not more intense than that produced 
in the second tube (0.3%). 



Monographs for dosage forms 

Assay. Weigh and powder 20 tablets. To a quantity of the powder equivalent to 
about 0.5 g of Acetylsalicylic acid, accurately weighed, add 30 rnl of carbonate-free 
sodium hydroxide (0.5 moV1) VS, and boil gently for 10 minutes. Back-titrate the 
excess alkali with hydrochloric acid (0.5 moV1) VS, using phenol red/ethanol TS as 
indicator. Repeat the procedure without the powdered tablets being examined and 
make any necessary corrections. 

Each m1 of carbonate-free sodium hydroxide (0.5 moVl) VS is equivalent to 
45.04 mg of C,H,O,. 

Atropini sulfatis corn pressi 

Atropine sulfate tablets 

Category. Antispasmodic drug. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 1 mg. 

Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Atropine sulfate tablets contain not less than 90.0% and not more than 110.0% of 
the amount of (C,,H,,NO,),,H,SO,,H,O stated on the label. 

Identity tests 
A. Carry out the test as described under "Thin-layer chromatography" (Vol. 1, 

p. 83), using silica gel R1 as the coating substance and a mixture of 5 volumes of 
chloroform R, 4 volumes of acetone R, and 1 volume of diethylamine R as the 
mobile phase. Apply separately to the plate 5 p1 of each of the following two 
solutions. For solution (A) shake a quantity of the powdered tablets equivalent 
to 10 mg of Atropine sulfate with 2 m1 of ethanol (-750 g/l) TS, centrifuge, and 
use the supernatant liquid. For solution (B) dissolve 25 mg of atropine sulfate RS 
in 5 rnl of ethanol (-750 g/l) TS. After removing the plate from the chromato- 
graphic chamber, heat it at 105 "C for 20 minutes, allow to cool, and spray with 
potassium iodobismuthate TS2. Examine the chromatogram in daylight. 

The principal spot obtained with solution A corresponds in position, appear- 
ance, and intensity with that obtained with solution B. 

B. Triturate a quantity of the powdered tablets equivalent to 1 mg of Atropine 
sulfate with 1 drop of ammonia (-260 g/l) TS, add 2 m1 of chloroform R, and 
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triturate again thoroughly. Filter the chloroform layer and evaporate. To the 
residue add about 0.2 ml of Fuming nitric acid R and evaporate to dryness on a 
water-bath; a yellow residue is obtained. To the cooled residue add 2 ml of 
acetone R and about 0.2 ml of potassium hydroxide/methanol TS; a deep violet 
colour is produced. 

C. A filtered solution of the powdered tablets in water yields the reactions de- 
scribed under "General identification tests" as characteristic of sulfates (Vol. l ,  
p. 115). 

Assay. Weigh and powder 20 tablets. Transfer a quantity of the powder equivalent 
to about 2.5 mg of Atropine sulfate, accurately weighed, into a 50-ml volumetric 
flask, add 30 ml of water, shake well, dilute to volume, and filter. Discard the first 
few ml of filtrate and use the successive clear filtrate as the test solution. For the 
reference solution use 25 mg of atropine sulfate RS, accurateIy weighed and previously 
dried to constant mass at 120 OC, dissolve in sufficient water to produce 25 ml, and 
mix well. Dilute 5 ml of thls solution to 100 ml with water (= 50 pg of anhydrous 
atropine sulfate per ml). Transfer 2 m1 of each of the test solution and the reference 
solution to two 60-ml separating Funnels containing 10 m1 of chloroform R. Add 2 ml 
of bromocresol green TS1, shake for 2 minutes, and allow to stand until two layers 
are formed. 

Measure the absorbance of the chloroform layers of the test solution and the reference 
solution at the maximum at about 420 nrn against a solvent cell containing chloro- 
form R. 

Calculate the amount in mg of (C,JI,3N0,)2,H2S0,,H,0 in the sample being exam- 
ined using the following formula: 1.027(IW.10)(AI/AS), in which M is the mass in mg 
of atropine sulfate RS in the reference solution and All and AS are the absorbances for 
the test solution and the reference solution, respectively. 

Uniformity of content. Individually transfer 10 powdered tablets to 10 separate 
stoppered test-tubes, to each add 6 ml of water, accurately measured, shake thor- 
oughly for 30 minutes, centrifuge, and use the clear solution as the test solution. For 
the reference solution weigh accurately 25 mg of atropine sulfate RS, previously dried 
to constant mass at 120 "C, dissolve in sufficient water to produce 25 ml, and mix 
well. Dilute 5 ml of this solution to 100 m1 with water (= 50 pg of anhydrous 
atropine sulfate per ml). Transfer 2 m1 of each of the solutions to be examined and the 
reference solution to two 60-m1 separating Funnels containing 10 ml of chloroform R. 
Add 2 ml of bromocresol green TS1, shake for 2 minutes, and allow to stand until 
two layers are formed. 

Measure the absorbance of the chloroform layers of the solutions to be examined and 
the reference solution at the maximum at about 420 nm against a solvent cell contain- 
ing chloroform R. Calculate the content of (C,,H,3N0,)2,H2S0,,H20 in mg, using 
the following formula: 1.027(M/IO)(AU/AS), in which M is the mass in mg of 
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atropine sulfate RS in the reference solution and AU and AS are the absorbances for the 
solutions examined and the reference solution, respectively. 

The tablets comply with the test for "Uniformity of content for single dose 
preparationsn (see page 46). 

Chloroquini phosphatis compressi 

Chloroquine phosphate tablets 

Category. Antiamoebic drug; antimalarial drug. 

Additional information. Strength in the current WHO Model list of essential 

Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Chloroquine phosphate tablets contain not less than 93.0% and not more than 
107.0% of the amount of C,,H,,CIN,,2H,PO, stated on the label. 

Identity tests 
A. See the test described below under "Related substancesn. The principal spot 

obtained with solution A corresponds in position, appearance, and intensity 
with that obtained with solution D. 

B. Shake a quantity of the powdered tablets equivalent to 5 mg of Chloroquine 
phosphate with 1 ml of water and filter. To the filtrate add 1 m1 of silver nitrate 
(40 g/l) TS; a yellow precipitate is produced. To a portion of the precipitate add 
a few drops of nitric acid (-130 g/l) TS; a clear solution is obtained. To another 
portion of the precipitate add a few drops of ammonia (-100 g/l) TS and shake; 
the yellow precipitate dissolves but a small amount of white precipitate re- 
mains. 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R2 as the coating substance and a mixture of 
5 volumes of chloroform R, 4 volumes of cyclohexane R, and 1 volume of diethyl- 
amine R as the mobile phase. Apply separately to the plate 2 p1 of each of the 
following four solutions. For solution (A) shake a quantity of the powdered tablets 
equivalent to 0.5 g of Chloroquine phosphate with 50 ml of water for 30 minutes, 
centrifuge, and use the supernatant liquid; if necessary, filter through a glass-fibre 
paper. For solution (B) dilute 5 ml of solution A to 100 m1 with water, and for 



The International Pharmacopoeia 

solution (C) dilute 25 m1 of solution B to 50 ml with water. For solution (D) dissolve 
8 mg of chloroquine sulfate RS in 1 ml of water. After removing the plate from the 
chromatographic chamber, allow it to dry in air, and examine the chromatogram in 
ultraviolet light (254 nrn). 

Any spot obtained with solution A, other than the principal spot, is not more 
intense than that obtained with solution B, and not more than one such spot is more 
intense than that obtained with solution C. 

Assay. Weigh and powder 20 tablets. Transfer a quantity of the powder equivalent 
to about 0.5 g of Chloroquine phosphate, accurately weighed, to a separating 
funnel, add 20 ml of sodium hydroxide (1 moVl) VS, and extract with four quanti- 
ties, each of 25 ml, of chloroform R. Filter each extract through a glass-fibre paper 
washed with chloroform R and kept moistened with the solvent. Evaporate the 
combined chloroform extracts to about 10 ml, add 40 ml of glacial acetic acid RI, 
and titrate with perchloric acid (0.1 moV1) VS as described under "Non-aqueous 
titration", Method A (Vol. 1, p. 131). 

Each ml of perchloric acid (0.1 moV1) VS is equivalent to 25.79 mg of 
C,,H2,CIN3,2H3P0,. 

Dissolution test. (See Preface, page X). 

Chloroquini sulfatis compressi 

Chloroquine sulfate tablets 

Category. Antiamoebic drug; antimalarial drug. 

Additional information. Strength in the current WHO Model list of essential 
ict "41 1 dmgs:j!50 mg. 

L 
Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Chloroquine sulfate tablets contain not less than 93.0% and not more than 
107.0% of the amount of C,,H2,ClN3,H,SO, stated on the label. 

Identity tests 
A. See the test described below under "Related substances". The principal spot 

obtained with solution A corresponds in position, appearance, and intensity 
with that obtained with solution D. 
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B. Shake a quantity of the powdered tablets equivalent to 0.1 g of Chloroquine 
sulfate with 10 ml of water and 1 m1 of hydrochloric acid (-70 g/l) TS, and filter. 
To the filtrate add 1 ml of barium chloride (50 g/l) TS; a white precipitate is 
produced. 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography (Vol. 1, p. 83), using silica gel R2 as the coating substance and a mixture of 
5 volumes of chloroform R, 4 volumes of cyclohexane R, and 1 volume of diethyl- 
amine R as the mobile phase. Apply separately to the plate 2 p1 of each of the 
following four solutions. For solution (A) shake a quantity of the powdered tablets 
equivalent to 0.4 g of Chloroquine sulfate with 50 m1 of water for 30 minutes, 
centrifuge, and use the supernatant liquid; if necessary, filter through a glass-Fibre 
paper and use the clear filtrate. For solution (B) dilute 5 ml of solution A to 100 ml 
with water, and for solution (C) dilute 25 ml of solution B to 50 ml with water. For 
solution (D) dissolve 8 mg of chloroquine sulfate RS in l ml of water. After 
removing the plate from the chromatographic chamber, allow it to dry in air, and 
examine the chromatogram in ultraviolet light (254 nm). 

Any spot obtained with solution A, other than the principal spot, is not more 
intense than that obtained with solution B, and not more than one such spot is more 
intense than that obtained with solution C. 

Assay. Weigh and powder 20 tablets. Transfer a quantity of the powder equivalent 
to about 0.5 g of Chloroquine sulfate, accurately weighed, to a separating funnel, 
add 20 ml of sodium hydroxide (1 mol/l) VS, and extract with four quantities, each 
of 25 ml, of chloroform R. Filter each extract through a glass-fibre paper previously 
washed with chloroform R and kept moistened with the solvent. Evaporate the 
combined chloroform extracts to about 10 ml, add 40 ml of glacial acetic acid RI, 
and titrate with perchloric acid (0.1 moV1) VS as described under "Non-aqueous 
titration", Method A (Vol. 1, p. 131). 

Each m1 of perchloric acid (0.1 moV1) VS is equivalent to 20.90 mg of 
C,,H2,C~N,,H2S0,. 

Dissolution test. (See Preface, page X). 

Chlorphenamini hydrogenomaleatis compressi 

Chloyphenamine hydrogen maleate tablets 

Other name. Chlorpheniramine hydrogen maleate tablets. 

Category. Antiallergic drug. 



The International Pharmacopoeia 

Storage. Chlorphenamine hydrogen maleate tablets should be kept in a tightly 
closed container. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 4 mg. 

Requirements 

Complies with the monograph for "Tablets" (see page 26). 

Chlorphenamine hydrogen maleate tablets contain not less than 90.0% and not 
more than 110.0% of the amount of C,,H,,CIN,,C4H404 stated on the label. 

Identity tests 
Either tests A and C or tests B and C may be applied. 

A. Triturate a quantity of the powdered tablets equivalent to 25 mg of Chlorphen- 
amine hydrogen maleate with 20 ml of hydrochloric acid (-70 g/l) TS. Separate- 
ly dissolve 25 mg of chlorphenamine hydrogen maleate RS in 20 ml of hydro- 
chloric acid (-70 g/l) TS. To each solution add sufficient sodium hydroxide 
(-80 g/l) TS to render them alkaline to a pH of about 11, then extract with two 
50-m1 portions of hexane R. Collect the extracts in beakers and evaporate to 
dryness. Carry out the examination with the residues as described under 
"Spectrophotometry in the infrared region" (Vol. 1, p. 40). The infrared absorp- 
tion spectrum of the sample being examined is concordant with the spectrum 
obtained from chlorphenamine hydrogen maleate RS. 

B. See the test described below under "Related substances". Under an ultraviolet 
light the two principal spots obtained with solution A correspond in position, 
appearance, and intensity with those obtained with solution B. After spraying, 
the principal spot obtained with solution A corresponds to that obtained with 
solution B. 

C. To a quantity of the powdered tablets equivalent to 40 mg of Chlorphenamine 
hydrogen maleate add about 20 ml of water, warm the mixture, and filter. To 
the filtrate add 10 m1 of a saturated solution of trinitrophenol R in water and 
warm on a water-bath for 5 minutes; a precipitate is produced. Filter, wash the 
precipitate with water, collect the precipitate, and dry it at 105 "C for 1 hour; 
melting behaviour, about 196 "C with decomposition. 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R2 as the coating substance and heating the 
coated plate at 105 "C for 30 minutes. Use as the mobile phase a mixture of 
5 volumes of ethyl acetate R, 3 volumes of methanol R, and 2 volumes of acetic acid 
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(-60 g/l) TS. Apply separately to the plate 2 p1 of each of the following four 
solutions. For solution (A) extract a quantity of the powdered tablets equivalent to 
5 mg of Chlorphenamine hydrogen maleate with chloroform R, filter, evaporate the 
filtrate to dryness, and dissolve the residue in 1 m1 of chloroform R. For solution (B) 
dissolve 25 mg of chlorphenamine hydrogen maleate RS in 5 m1 of chloroform R. 
For solution (C) extract a quantity of the powdered tablets equivalent to 50 mg of 
Chlorphenamine hydrogen maleate with chloroform R, filter, evaporate the filtrate 
to dryness, and dissolve the residue in 1 ml of chloroform R. For solution (D) dilute 
0.2 m1 of solution C to 100 ml with chloroform R. After removing the plate from the 
chromatographc chamber, allow it to dry in air, and examine the chromatogram in 
ultraviolet light (254 nrn) for identification purposes, then spray it with potassium 
iodobismuthate TS2. 

Any spot obtained with solution C, other than the principal spot, is not more 
intense than that obtained with solution D. 

Assay. Weigh and powder 20 tablets. Shake a quantity of the powder equivalent 
to about 3 mg of Chlorphenamine hydrogen maleate, accurately weighed, with 
20 m1 of sulfuric acid (0.05 mol/l) VS for 5 minutes. Add 20 ml of hexane R, shake 
carefully, and filter the acid layer into a second separator. Extract the hexane layer 
with two quantities, each of 10 ml, of sulfuric acid (0.05 moVl) VS, filtering each 
acid layer into the second separator, and wash the filter with sulfuric acid 
(0.05 mol/l) VS. Add sodium hydroxide (1 moVl) VS to the acid extracts and 
washings to make the solution just alkaline to litmus paper R, add 2 ml in excess, 
and extract with two quantities, each of 50 ml, of hexane R. Wash each hexane 
extract with the same 20 m1 of water, and extract in succession with 20 ml, 20 ml, 
and 5 m1 of sulfuric acid (0.25 moVl) VS. Dilute the combined acid extracts to 
50 m1 with sulhric acid (0.25 moV1) VS and dilute 10 m1 to 25 ml with the same 
acid. 

Measure the absorbance of this solution in a l-cm layer at the maximum at about 
265 nrn. Calculate the content of Cl,Hl,CIN,,C,H,O,, using the absorptivity value 
of 21.2 (A = 212). 

Uniformity of content. Individually transfer 10 powdered tablets to 10 separate 
stoppered test-tubes, and shake with 20 m1 of sulfuric acid (0.05 moV1) VS for 
5 minutes. Add 20 m1 of hexane R, shake carehlly, and filter the acid layer into a 
second separator. Extract the hexane layer with two quantities, each of 10 ml, of 
sulfuric acid (0.05 moVl) VS, filtering each acid layer into the second separator, and 
wash the filter with sulfuric acid (0.05 moV1) VS. Add sodium hydroxide (1 moVl) 
VS to the acid extracts and washings to make the solution just alkaline to litmus 
paper R, add 2 ml in excess, and extract with two quantities, each of 50 ml, of 
hexane R. Wash each hexane extract with the same 20 ml of water, and extract in 
succession with 20 ml, 20 ml, and 5 ml of sulfuric acid (0.25 moV1) VS. Dilute the 
combined acid extracts to 50 m1 with sulfuric acid (0.25 mol/l) VS, dilute 10 ml to 
25 m1 with the same acid. 
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Measure the absorbance of t h s  solution in a l-cm layer at the maximum at about 
265 m. Calculate the content of Cl,Hl,CW,,C4H404, using the absorptivity value 
of 21.2 (A ;L = 212). 

The tablets comply with the test for "Uniformity of content for single dose 
preparations" (see page 46). 

Dapsoni cornpressi 

Dapsone tablets 

Category. Antileprosy drug. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 50 mg, 100 mg. 

The tablets may be coloured. 

Requirements 
Complies with the monograph for tablets (see page 26). 

Dapsone tablets contain not less than 93.0% and not more than 107.0% of the 
amount of C,,Hl,N,O,S stated on the label. 

Identity tests 
Either tests A and B or tests B and C may be applied. 

A. To a quantity of the powdered tablets equivalent to 0.1 g of Dapsone add 50 m1 
of methanol R, shake, and Filter. Dilute 0.5 m1 of the Filtrate to 200 ml with 
methanol R. The absorption spectrum of the resulting solution, when observed 
between 230 nm and 350 nm, exhibits maxima at about 260 nm and 295 m; the 
absorbances of a l-cm layer at these maximum wavelengths are about 0.36 and 
0.6, respectively. 

B. See the test described below under "Related substances". The principal spot 
obtained with solution A corresponds in position, appearance, and intensity 
with that obtained with solution B. 

C. Shake a quantity of the powdered tablets equivalent to 0.05 g of Dapsone with 
5 m1 of warm acetone R, filter, evaporate the filtrate, and dry at 105 "C for 
30 minutes. Dissolve the residue in 2 ml of hydrochloric acid (-70 g/l) TS, cool 
in ice, and add 4 m1 of sodium nitrite (10 gll) TS. Allow to stand for 2 minutes 
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then pour the mixture into 2 m1 of freshly prepared 2-naphthol TS1 containing 
1 g of sodium acetate R; an orange-red precipitate is produced. 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83) using silica gel R1 as the coating substance and a mixture of 
8 volumes of toluene R and 4 volumes of acetone R as the mobile phase. Apply 
separately to the plate 1 p1 of each of the following two solutions. For solution (A) 
shake a quantity of the powdered tablets equivalent to 10 mg of Dapsone with 
10 m1 of methanol R, filter, and use the clear filtrate. For solution (B) dissolve 5 mg of 
dapsone RS in 5 ml of methanol R. Further apply 10 p1 of the following three 
solutions. For solution (C) shake a quantity of the powdered tablets equivalent to 
0.1 g of Dapsone with 10 rnl of methanol R, filter, and use the clear filtrate. For 
solution (D) dilute 1 ml of solution C to 100 m1 with methanol R, and for solution (E) 
dilute 1 m1 of solution D to 5 ml with methanol R. After removing the plate from the 
chromatographic chamber, allow it to dry in air and spray first with sodium nitrite1 
hydrochloric acid TS and then, while still damp, with N-(l-naphthy1)ethylene- 
diamine hydrochloride (1 g/l) TS, and examine the chromatogram in daylight. 

Any spot obtained with solution C, other than the principal spot, is not more 
intense than that obtained with solution D, and not more than two such spots are 
more intense than that obtained with solution E. 

Assay. Weigh and powder 20 tablets. Dissolve a quantity of the powder equivalent 
to about 0.25 g of Dapsone, accurately weighed, in a mixture of 15 ml of water and 
15 ml of hydrochloric acid (-70 g/l) TS. Carry out the assay as described under 
"Nitrite titration" (Vol. 1, p. 133), titrating with sodium nitrite (0.1 moll1 ) VS. 

Each m1 of sodium nitrite (0.1 moll1 ) VS is equivalent to 12.42 mg of C,,H,,N,O,S. 

Diethylcarbarnazini dihydrogenocitratis cornpressi 

Diethylcarbarnazine dihydrogen citrate tablets 

Category. Antifilarial drug. 

Storage. Diethylcarbamazine dihydrogen citrate tablets should be kept in a tightly 
closed container. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 50 mg. 
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Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Diethylcarbamazine dihydrogen citrate tablets contain not less than 93.0% and not 
more than 107.0% of the amount of C,,H,,N,O,C,H,O, stated on the label. 

Identity tests 
Either tests A and C or tests B and C may be applied. 

A. To a quantity of the powdered tablets equivalent to 0.15 g of Diethylcarbam- 
azine dihydrogen citrate add 15 m1 of ethanol (-750 g/l) TS, shake for 5 min- 
utes, filter, and evaporate the filtrate to dryness. To the residue add 10 ml of 
sodium hydroxide (-80 g/l) TS and extract with three 10-m1 quantities of 
chloroform R. Dry the combined extracts over anhydrous sodium sulfate R, 
filter, evaporate the filtrates, and carry out the examination as described under 
"Spectrophotometry in the infrared regionn (Vol. 1, p. 40). The infrared ab- 
sorption spectrum is concordant with the spectrum obtained from diethylcar- 
bamazine dihydrogen citrate RS similarly treated or with the reference spectrum 
of diethylcarbamazine. 

B. To a quantity of the powdered tablets equivalent to 0.2 g of Diethylcarbamazine 
dihydrogen citrate add 10 m1 of water, shake, and filter. Transfer the filtrate to a 
separatory Eunnel, add 1 rnl of sodium hydroxide (-400 g/l) TS, and extract with 
20 ml, 15 ml, and 10 ml of chloroform R. Keep the aqueous layer for test C. 
Evaporate the combined chloroform extracts on a water-bath and, towards the 
end, by drying with the aid of a current of air. Dissolve the oily residue in 10 ml 
of ethyl acetate R, warming the mixture to 50 OC, and pour it into 2 ml of a 
solution containing 1 g of maleic acid R in 10 m1 of acetone R, warming again to 
50 "C. Cool, rub the sides of the tube with a glass rod to induce crystallization, 
collect the white precipitate on a sintered-glass filter, wash twice with 1 ml of 
acetone R and once with 5 m1 of ethyl acetate R, and dry in a desiccator; melting 
point, 126-128 "C. 

C. Filter the aqueous layer from test B. Add 1 drop of phenolphthalein/ethanol TS 
and neutralize with sulfuric acid (-100 g/l) TS. Then add 2 m1 of qercuric sulfate 
TS, heat to boiling and add, drop by drop, potassium permanganate (10 g/l) TS; 
the violet colour is discharged and a white precipitate is produced. 

N-Methylpiperazine. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R1 as the coating substance and a mixture of 
6 volumes of ethanol (-750 g/l) TS, 3 volumes of glacial acetic acid R, and 1 volume 
of water as the mobile phase. Apply separately to the plate 5 p1 of each of the 
following two solutions. For solution (A) shake a quantity of the powdered tablets 
equivalent to 0.5 g of Diethylcarbamazine dihydrogen citrate with 10 m1 of metha- 
nol R, filter, and use the clear filtrate. For solution (B) dissolve 5 mg of N-methyl- 
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piperazine R in 100 ml of methanol R. After removing the plate from the chromato- 
graphic chamber, allow it to dry in air, spray with a mixture of 3 volumes of 
chloride (60 g/l) TS, 97 volumes of water, and 100 volumes of potassium 
g/l) TS, and examine the chromatogram in daylight. 

The spot obtained with solution B is more intense than any spot, corresponding in 
position and appearance, obtained with solution A. 

Assay. Weigh and powder 20 tablets. Transfer a quantity of the powder equivalent 
to about 0.75 g of Diethylcarbamazine dihydrogen citrate, accurately weighed, to a 
separatory funnel, add 10 m1 of water and 10 ml of sodium hydroxide (-200 g/l) TS, 
and shake to dissolve. Extract with four 25-ml quantities of chloroform R, washing 
each extract with the same two 20-ml quantities of water, and with a third quantity 
if the second is alkaline to phenolphthalein/ethanol TS. Extract the combined 
chloroform extracts with 25 ml of sulfuric acid (0.05 molll) VS and then with 15 rnl 
and 10 ml of water. Combine the acid and water extracts, warm to remove the 
chloroform, cool, and back-titrate the excess of acid with sodium hydroxide 
(0.1 mol/l) VS using bromocresol greenlethano1 TS as indicator. 

Each ml of sulfuric acid (0.05 mol/I) VS is equivalent to 39.14 mg of 

c loH2,~ ,~Jc6H,o ,~  

Ergometrini hydrogenomaleatis compressi 

Ergometrine hydrogelz maleate tablets 

Category. Oxytocic. 

Storage. Ergometrine hydrogen maleate tablets should be kept in a tightly closed 
container. 

Labelling. Expiry date. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 200 pg. 

Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Ergometrine hydrogen maleate tablets contain not less than 90.0% and not more 
than 110.0% of the amount of C,,H,,N,0,,C,H404 stated on the label. 



The International Pharmacopoeia 

Identity tests 
A. See the test described below under "Related substances". The principal spot 

obtained with solution A corresponds in position, appearance, and intensity 
with that obtained with solution E. 

B. Extract a quantity of the powdered tablets equivalent to 2 mg of Ergometrine 
hydrogen maleate with 20 ml of water, filter, and wash the residue with 
sufficient water to produce 20 ml; the solution has a blue fluorescence. To 2 m1 
add 4 ml of 4-dimethylamin~benzaldeh~de TS1; a blue colour is slowly pro- 
duced. 

Related substances. Carry out the test protected from direct light as described 
under "Thin-layer chromatography" (Vol. 1, p. 83), using a suspension of silica 
gel R1 in sodium hydroxide (0.1 moL'l) VS as the coating substance and a mixture 
of 9 volumes of chloroform R and 1 volume of methanol R as the mobile phase. 
Apply separately to the plate 5 p1 of each of the following five solutions. For 
solution (A) triturate a quantity of the powdered tablets equivalent to 1 mg of 
Ergometrine hydrogen maleate with 0.2 ml of domiphen bromide (10 g/l) TS, add 
2 ml of methanol R, centrifuge, and remove the supernatant liquid. Extract the 
residue with two further quantities, each of 1 ml, of methanol R. Evaporate the 
combined extracts to dryness at 20 "C under reduced pressure (0.6 kPa or 5 mm 
of mercury), and dissolve the residue in 0.25 m1 of methanol R; centrifuge if 
necessary. Solutions (B), (C), (D), and (E) are solutions in methanol R containing 
0.1 mg per ml, 0.2 mg per ml, 0.4 mg per ml, and 4 mg per ml, respectively, of 
ergometrine hydrogen maleate RS. After removing the plate from the chromato- 
graphic chamber, allow it to dry in air, and examine the chromatogram in ultra- 
violet light (365 nrn). 

Assess the intensity of each spot, other than the principal spot, obtained with 
solution A by reference to the spots obtained with solutions B, C, and D; the total of 
the intensities so assessed does not exceed 10% of the intensity of the principal 
spot. In addition, no single spot, other than the principal spot, obtained with 
solution A is more intense than the spot obtained with solution B. 

Assay. Weigh and powder 20 tablets. Shake a quantity of the powder equivalent to 
about 2 mg of Ergometrine hydrogen maleate, accurately weighed, with 50 m1 of 
tartaric acid (10 g/l) TS for 30 minutes, centrifuge, and use the supernatant liquid. 
Dilute a suitable volume to produce a solution containing 0.040 mg per m1 of 
ergometrine hydrogen maleate. To 3 m1 add 6 m1 of 4-dimethylaminobenzaldehyde 
TSl, mix, cool to room temperature, and allow to stand for 30 minutes. 

Measure the absorbance of a l-cm layer at the maximum at about 545 nrn against a 
solvent cell containing a reagent blank composed of 6 m1 of 4-dimethylaminobenz- 
aldehyde TS1 and 3 m1 of water. Calculate the amount in mg of C,,H,3N30,,C,H404 
in the sample being examined by comparison with a solution containing 
0.04 mg/ml of ergometrine hydrogen maleate RS. 
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Uniformity of content. Individually transfer 10 powdered tablets to 10 separate 
stoppered test-tubes, add 10 ml of tartaric acid (10 g/l) TS, shake for 30 minutes, and 
centrifuge. Dilute a suitable volume to produce a solution containing 0.040 mg per 
ml of ergometrine hydrogen maleate. To 3 m1 of a clear solution add 6 ml of 
4 dimethylaminobenzaldehyde TS1, mix, cool to room temperature, and allow to 
stand for 30 minutes. 

Measure the absorbance of a l-cm layer at the maximum at about 545 nm against a 
solvent cell containing a reagent blank composed of 6 m1 of 4-dimethylaminobenz- 
aldehyde TS1 and 3 m1 of water. Calculate the amount in mg of C,,H,,N,O,,C,H,O, 
in the sample being examined by comparison with a solution containing 
0.04 mg/ml of ergometrine hydrogen maleate U. 

The tablets comply with the test for "Uniformity of content for single dose 
preparationsJJ (see page 46). 

Glycerylis trinitratis compressi 

Glyce yl trinitrate tablets 

Other name. Nitroglycerin tablets. 

Category. Antianginal drug. 

Storage. Glyceryl trinitrate tablets should be kept in a tightly closed container, 
preferably made of glass, with a screw closure lined with aluminium or tin foil, 
protected from light, and stored at a temperature not exceeding 20 "C. To prevent 
loss of potency, the tablets should be kept in the original container. Each container 
should hold not more than 100 tablets. After each use the container should be 
closed immediately. 

Labelling. The designation on the container should state that the tablets are for 
sublingual use. Expiry date. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 500 pg. 

Glyceryl trinitrate tablets are tablets for sublingual use. CAUTION: Undilutedglyceryl 
trinitrate can explode by percussion or excessive heat. Avoid keeping isolated small amounts. 
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Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Glyceryl trinitrate tablets contain not less than 80.0% and not more than 120.0% 
of the amount of C,H,N,O, stated on the label. 

Identity tests 
A. Shake a quantity of the powdered tablets equivalent to 0.50 mg of Glyceryl 

trinitrate with 5 m1 of dehydrated ethanol R, filter, and evaporate the filtrate to 
dryness using a stream of air. To the residue add 3-4 drops of sodium hydroxide 
(-80 g/l) TS and 3 ml of ferrous sulfate (15 g/l) TS and shake; a greenish brown 
precipitate is produced. 

B. Extract a quantity of the powdered tablets equivalent to 5 mg of Glyceryl 
trinitrate with 3 m1 of ethanol (-750 g/l) TS and filter. To the filtrate add 
carefully 1 m1 of diphenylamine/sulfuric acid TS in a manner to form a lower 
layer; a dark blue colour is produced at the interface of the two layers. 

Test for the absence of decomposition. Shake a quantity of the powdered 
tablets equivalent to 0.50 mg of Glyceryl trinitrate with 5 ml of water and filter. To 
the filtrate add 0.1 g of potassium iodide R, 2 drops of sulfuric acid (-100 g/l) TS, 
and 1 ml of starch TS; the liquid remains colourless. Add 1 m1 of sodium hydroxide 
(-80 g/l) TS and heat gently to boiling. Cool and add 3 ml of sulfuric acid (-100 g/l) 
TS; a dark blue colour is immediately produced. 

Assay. Weigh and powder 20 tablets. To a quantity of the powder equivalent to 
about 1 mg of Glyceryl trinitrate, accurately weighed, add 4.5 ml of glacial acetic 
acid R and 0.5 ml of water, shake for 1 hour, and centrifuge. For the reference solution, 
dissolve 133.5 mg of potassium nitrate R, previously dried at 105 'C, in sufficient 
water to produce 50 ml. Transfer 10 m1 to a volumetric flask and add sufficient 
glacial acetic acid R to produce 100 ml. To 1 m1 of each of the clear sample and 
reference solutions add 2 ml of phenoldisulfonic acid TS, mix, and allow to stand for 
15 minutes. Then add 8 m1 of water, mix welI, allow to cool, and add slowly with 
swirling 10 m1 of ammonia (-260 g/l) TS. Cool and dilute to 20 ml with water. 

Measure the absorbances of both solutions at the maximum at about 405 nrn against 
a solvent cell containing a reagent blank. Calculate the amount in mg of C,H5N,09 
in the sample being examined by comparison with the reference solution. Each ml 
of the potassium nitrate reference solution is equivalent to 0.2000 mg of C,H5N,09 . 

Disintegration test. Complies with the test for "Disintegration test for tablets 
and capsulesn (see page 40). Time period: 2 minutes. 

Uniformity of content. For the sample solution, place 10 powdered tablets in 
10 separate centrifuge tubes containing a few glass beads, add 4.5 m1 of glacial acetic 
acid R and 0.5 rnl of water, shake for 1 hour, and centrifuge. 
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For the reference solution, dissolve 133.5 mg of potassium nitrate R, previously dried 
at 105 "C, in sufficient water to produce 50 ml. Transfer 10 m1 to a volumetric flask 
and add sufficient glacial acetic acid R to produce 100 ml. 

For tablets containing 0.4 to 0.6 mg of Glyceryl trinitrate, use 1 m1 of the clear sample 
solution and 1 m1 of a mixture of equal volumes of the reference solution and glacial 
acetic acid R. To both solutions add 2 rnl of phenoldisulfonic acid TS, mix, and 
allow to stand for 15 minutes. Then add 8 m1 of water, mix well, allow to cool, and 
add slowly with swirling 10 m1 of ammonia (-260 g/l) TS. Cool and dilute to 20 ml 
with water. 

For tablets containing 0.2 to 0.3 mg of Glyceuyl trinitrate, use 2 m1 of the clear sample 
solution and 2 ml of a mixture of 3 volumes of glacial acetic acid Rand 1 volume of the 
referencesolution. To bothsolutions add2mlofphenoldisulfonicacidTS, mix, andallow 
to stand for 15 minutes.Thenadd 8 mlofwater, mixwell, allow to cool, and add slowly 
with swirling 10 m1 of ammonia (-260 gll) TS. Cool and dilute to 20 ml with water. 

For tablets containing less than 0.2 mg of Glyceryl trinitrate, use 2 m1 of the clear sample 
solution and 2 rnl of a mixture of 7 volumes of glacial acetic acid R and 1 volume of 
the reference solution. To both solutions add 2 m1 of phenoldisulfonic acid TS, mix, 
and allow to stand for 15 minutes. Then add 8 m1 of water, mix well, allow to cool, 
and add slowly with swirling 10 m1 of ammonia (-260 gll) TS. Cool and dilute to 
20 m1 with water. 

Measure the absorbances in the sample and reference solutions of all three concentra- 
tions at the maximum at about 405 nrn against a solvent cell containing a reagent 
blank. Calculate the amount in mg of C3H,N30, in the sample being examined by 
comparison with the reference solution. Each m1 of the potassium nitrate reference 
solution is equivalent to 0.2000 mg of C3H,N30,. 

The tablets comply with the test for "Uniformity of content for single dose 
preparations" (see page 46). 

Griseofulvini compressi 

Griseofulvin tablets 

Category. Antifungal drug. 

Labelling. Expiry date. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 125 mg, 250 mg. 
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Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Griseofulvin tablets contain not less than 95.0% and not more than 105.0% of the 
amount of C,,H,,ClO, stated on the label. 

Identity tests 
Either test A alone or tests B and C may be applied. 

A. Shake a quantity of the powdered tablets equivalent to 0.125 g of Griseo- 
fulvin with 20 m1 of chloroform R and 1 g of anhydrous sodium sulfate R, 
and filter. Evaporate the filtrate to dryness and dry under reduced pressure 
(not exceeding 0.7 kPa) for 1 hour. Carry out the examination with the resi- 
due as described under "Spectrophotometry in the infrared region" (Vol. 1, &vh%i( p. 40). The infrared absorption spectrum is concordant with the spectrum 

',+'A obtained from griseofulvin RS or with the reference spectrum of gnseohlvin. 
\ 

e 

B. Carry out the test as described under "Thin-layer chromatography" (Vol. 1, 
p. 83), using kieselguhr R1 as the coating substance and a mixture of 1 vol- 
ume of ethylmethylketone R and l volume of xylene R as the mobile 
phase. Apply separately to the plate 10 p1 of each of the following two so- 
lutions. For solution (A) shake a quantity of the powdered tablets equiva- 
lent to 5 mg of Griseofulvin with 10 m1 of chloroform R, filter, and use the 
clear filtrate. For solution (B) dissolve 5 mg of griseofulvin RS in 10 m1 of 
chloroform R. After removing the plate from the chromatographic chamber, 
allow it to dry in air, and examine the chromatogram in ultraviolet light 
(254 nrn). 

The principal spot obtained with solution A corresponds in position, appear- 
ance, and intensity with that obtained with solution B. 

C. To a quantity of the powdered tablets equivalent to 5 mg of Griseofulvin add 
1 m1 of sulhric acid (-1760 g/l) TS; a yellow-orange colour is produced. Add 
1 drop of potassium dichromate (100 g/l) TS; the colour of the solution changes 
to wine-red. 

Loss on drying. Dry a quantity of the powdered tablets equivalent to 0.1 g of 
Griseofulvin at 60 "C under reduced pressure (not exceeding 0.6 kE'a or 5 mm of 
mercury) for 3 hours; it loses not more than 50 mg/g. 

Assay. Weigh and powder 20 tablets. To a quantity of the powder equivalent to 
about 0.08 g of Griseofulvin, accurately weighed, add 150 rnl of ethyl acetate R and 
boil under a reflux condenser for 15 minutes. Cool, add sufficient dehydrated 
ethanol R to produce 200 ml, shake, and centrifuge. Dilute 2.0 m1 of the supernatant 
liquid to 100 m1 with dehydrated ethanol R. 
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Measure the absorbance of this solution in a l-cm layer at the maximum of about 
291 nrn and calculate the content of Cl,Hl,CIO, using the absorptivity value of 68.6 
(A ::= 686). 

Dissolution test. (See Preface, page X). 

Mebendazoli compuessi 

Mebendazole tablets 

Category. Anthelmintic drug. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 100 mg. 

Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Mebendazole tablets contain not less than 90.0% and not more than 110.0% of 
the amount of Cl,H,,N303 stated on the label. 

Identity tests 
A. See the test described below under "Related substances". The principal spot 

obtained with solution B corresponds in position, appearance, and intensity 
with that obtained with solution D. 

B. Shake a quantity of the powdered tablets equivalent to 0.04 g of Mebendazole 
with 2 m1 of sodium hydroxide (-80 g/l) TS and heat the yellowish coloured 
suspension until dissolved; the solution is yellow. Add a few drops of copper(I1) 
sulfate (160 g/l) TS; a greenish precipitate is produced. Add a few drops of 
ammonia (-100 g/l) TS; the colour of the precipitate turns to greenish blue. 

C. To a quantity of the powdered tablets equivalent to 0.04 g of Mebendazole add 
2 ml of sulfuric acid (-1760 g/l) TS; a yellow solution is produced. Carefully 
dilute with 3 ml of water; the yellow colour disappears. Filter and add 1 m1 of 
silver nitrate (40 g/l) TS; a white precipitate is formed which does not dissolve in 
an excess of ammonia (-100 g/l) TS. 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R4 as the coating substance and a mixture of 
90 volumes of chloroform R, 5 volumes of methanol R, and 5 volumes of anhydrous 
formic acid R as the mobile phase. Apply separately to the plate 10 p1 of each of the 



The International Pharmacopoeia 

, ,  following &solutlons. For solution (A) shake a quantity of the powdered tablets i- 
equivalent to 50 mg of Mebendazole with a mixture of 1 m1 of anhydrous formic 
acid R and 9 m1 of chloroform R, filter, and use the clear filtrate. For solution (B) 
dilute[ ml of solution A to 10 ml using the same mixture of solvents, and for / solution (C) dilute 0.5 ml of solutionA to 10 ml using the same mixture of solvents. 
For solution (D) dissolve 12.5 mg of mebendazole RS in 5 m1 of the same mixture of 
solvents. After removing the plate from the chromatographic chamber, allow it to 
dry in air, and examine the chromatogram in ultraviolet light (254 nrn). 

Any spot obtained with solution A, other than the principal spot, is not more 
intense than that obtained with solution C. 

Assay. Weigh and powder 20 tablets. Transfer a quantity of the powder equivalent 
to about 0.1 g of Mebendazole, accurately weighed, to a 100-m1 volumetric flask 
with 50 ml of anhydrous formic acid R. Heat in a water-bath at 50 'C for 15 min- 
utes. Cool, add water to volume, mix, and filter through a sintered-glass filter. 
Transfer 10 m1 of the filtrate to a 250-m1 separator, add 50 m1 of water and 50 m1 of 
chloroform R. Shake for about 2 minutes, allow the phases to separate, and transfer 
the chloroform layer to a second 250-m1 separator. Wash the aqueous layer with 
two portions, each of 10 ml, of chloroform R, adding the washings to the second 
separator, and discard the aqueous layer. Wash the combined chloroform extracts 
with a mixture of 4 m1 of hydrochloric acid (0.1 moV1) VS and 50 m1 of a previously 
diluted solution of 5 m1 of anhydrous formic acid R with 45 m1 of water. Transfer 

l the chloroform layer to a 100-ml volumetric flask. Extract the aqueous washings 
with two portions, each of 10 ml, of chloroform R, add these chloroform extracts to 
the chloroform solution in the volumetric flask, dilute with 2-propanol R to vol- 
ume, and mix. Further dilute 5 m1 of this solution to 100 m1 with 2-propanol R, and 
mix. For the reference solution transfer 20 mg of mebendazole RS, accurately 
weighed, to a 100-m1 volumetric flask and add 90 m1 of chloroform R, 7 m1 of 
2-propanol R, and 2 m1 of a mixture of 0.2 m1 of anhydrous formic acid R and 1.8 m1 
of water. Shake until the solid has dissolved, add 2-propanol R to volume, and mix. 
Transfer 5 m1 of this solution to a 200-ml volumetric flask, dilute with 2-propanol R 
to volume, and mix. For the reagent blank mix 45 ml of chloroform R with 1 m1 of a 
mixture of 0.1 ml of anhydrous formic acid R and 0.9 m1 of water using a 100-m1 
volumetric flask, dilute to volume with 2-propanol R, and mix. Transfer 5 m1 of this 
solution to a second 100-m1 volumetric flask, dilute to volume with 2-propanol R, 
and mix. 

Without delay measure the absorbance of the sample and the reference solutions in a 
l-cm layer at the maximum at about 247 nm against a solvent cell containing the 
reagent blank. Calculate the amount in mg of C,,H,,N303 in the sample being 
examined using the following formula: 20C(AU/AJ, in which C is the concentration, 
in mg per ml, of mebendazole RS in the reference solution, and All and AS are the 
absorbances for the sample and reference solutions, respectively. 

Dissolution test. (See Preface, page X). 
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Metronidazoli compressi 

Metronidazole tablets 

Category. Antiamoebic drug; antibacterial drug. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 200-500 mg. 

Metronidazole tablets may be film-coated and not necessarily circular in shape. 

Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Metronidazole tablets contain not less than 95.0% and not more than 105.0% of 
the amount of C,H,N303 stated on the label. 

Identity tests 
To a quantity of the powdered tablets equivalent to 60 mg of Metronidazole add 
20 m1 of water, shake, and filter. Evaporate the filtrate to a smaller volume, allow to 
crystallize, separate the crystals, dry at 105 "C for 1 hour, and use the dried material 
for tests A and B. 

A. Dissolve 20 mg of the dried material in 100 rnl of a mixture of solvents 
composed of 1 m1 of sulfuric acid (-1760 gll) TS in 350 m1 of methanol R. Further 
dilute 1 m1 of this solution to 10 m1 using the same mixture of solvents. The 
absorption spectrum, when observed between 220 m and 350 m ,  is qualita- 
tively similar to that of a 20 pglml solution of metronidazole RS in the same 
mixture of solvents. 

B. To 25 mg of the dried material add 0.05 g of 4-dimethylaminobenzaldehyde R 
dissolved in 2 m1 of hydrochloric acid (-70 gll) TS; a yellowish colour is 
produced. Add 0.05 g of zinc R powder; the colour changes to red-orange. 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R4 as the coating substance and acetone Ras 
the mobile phase. Apply separately to the plate 10 p1 of each of the following two 
solutions. For solution (A) shake a quantity of the powdered tablets equivalent to 
0.2 g of Metronidazole with 5 m1 of a mixture of equal volumes of methanol R and 
chloroform R for 5 minutes, filter, and use the clear filtrate. For solution (B) dissolve 
20 mg of 2-methyl-5-nitroimidazole R in 10 m1 of the same mixture of solvents. 
After removing the plate from the chromatographic chamber, allow it to dry in air, 
and examine the chromatogram in ultraviolet light (254 m ) .  
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The spot obtained with solution B is more intense than any corresponding spot 
obtained with solution A. 

Assay. Weigh and powder 20 tablets. Transfer a quantity of the powder, equivalent 
to about 0.2 g of Metronidazole, accurately weighed, to a sintered-glass filtering 
crucible, and extract with 6 quantities, each of 10 rnl, of hot acetone R. Cool, add to 
the combined extracts 50 ml of acetic anhydride R and 0.1 ml of brilliant green1 
acetic acid TS, and titrate with perchloric acid (0.1 moV1) VS as described under 
"Non-aqueous titration", Method A (Vol. 1, p. 131). Repeat the procedure without 
the powdered tablets being examined and make any necessary corrections. 

Each rnl of perchloric acid (0.1 molll) VS is equivalent to 17.12 mg of C,H,N,O,. 

Dissolution test. (See Preface, page X). 

Niclosamidi compressi 

Niclosamide tablets 

Category. Anthelmintic drug. 

Labelling. The designation on the container should state that the tablets should be 
chewed thoroughly before being swallowed. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 500 mg. 

Chewable Niclosamide tablets may contain sweetening and flavouring agents. 

Requirements 
Complies with the monograph fir "Tablets" (see page 26) 

Niclosamide tablets contain not less than 95.0% and not more than 105.0% of the 
amount of C,,H,C12N20, stated on the label. 

Identity tests 
Heat a quantity of the powdered tablets equivalent to 0.5 g of Niclosamide with 
25 rnl of ethanol (-750 gll) TS, filter while hot, and evaporate to dryness on a water- 
bath. 
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The residue complies either with test A alone or with tests B, C, and D. 

A. Carry out the examination with the residue as described under "Spectropho- 
tometry in the infrared region" (Vol. 1, p. 40). The infrared absorption spectrum 
is concordant with the spectrum obtained from niclosamide RS or with the 
reference spectrum of niclosamide. 

B. Using a small flame heat 0.05 g of the residue in a test-tube. Collect and dissolve 
the sublimate in 5 m1 of water and add a few drops of ferric chloride (25 g/l) TS; 
a violet colour is produced. 

C. To 0.05 g of the residue add 5 m1 of hydrochloric acid (1 moV1) VS and 0.1 g of 
zinc R powder and heat in a water-bath for 10 minutes. Cool and filter. To the 
filtrate add 0.5 m1 of sodium nitrite (10 gll) TS and allow to stand for 10 minutes. 
Add 2 m1 of ammonium sulfamate (25 gll) TS, shake, allow to stand for 
10 minutes, and add 2 m1 of N-(l-naphthy1)ethylenediamine hydrochloride 
(5 gll) TS; a deep red colour is produced. 

D. Dissolve 0.1 g of the residue in 1 m1 of acetic anhydride R and boil for 10 min- 
utes. Cool and add 10 ml of water. Collect the precipitate on a filter, wash with 
water, recrystallize from ethanol (-750 gll) TS, and dry at 105 'C; melting 
temperature of the acetyl derivative, about 178 "C. 

2-Chloro-4-nitroaniline. To a quantity of the powdered tablets equivalent to 
0.1 g of Niclosamide add 20 m1 of methanol R and boil for 2 minutes. Cool, add 
sufficient hydrochloric acid (1 molA) VS to produce 50 mI, and filter. To 10 m1 of 
the filtrate add 1 m1 of sodium nitrite (1 gll) TS and allow to stand for 10 min- 
utes. Add 1 m1 of ammonium sulfamate (25 g/l) TS, shake, allow to stand for 
10 minutes, and add 1 m1 of N-(l-naphthy1)ethylenediamine hydrochloride 
(5 gll) TS; the colour produced is not more intense than that produced by a 
similarly and simultaneously treated solution containing 10 pg of 2-chloro-4- 
nitroaniline R. 

5-Chlorosalicylic acid. To a quantity of the powdered tablets equivalent to 0.5 g 
of Niclosamide add 10 m1 of water and boil. Cool, filter, and add to the filtrate a few 
drops of ferric chloride (25 gll) TS; no red or violet colour is produced. 

Assay. Weigh and powder 20 tablets. To a quantity of the powder equivalent to 
about 0.3 g of Niclosamide, accurately weighed, add 60 m1 of dimethylformarnide R 
and titrate with tetrabutylammonium hydroxide (0.1 moV1) VS, determining the 
endpoint potentiometrically as described under "Non-aqueous titration", Method 
B (Vol. 1, p. 132). 

Each ml of tetrabutylarnmonium hydroxide (0.1 molll) VS is equivalent to 32.71 mg 
of C,,H,Cl,N,O,. 
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Nitro fu rantoini compressi 

Nitro furantoin tablets 

Category. Antibacterial drug. 

Storage. Nitrofurantoin tablets should be stored at a temperature not exceeding 
25 "C. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 100 mg. 

Nitrofurantoin tablets may have an enteric sugar coating. 

Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Nitrofurantoin tablets contain not less than 90.0% and not more than 110.0% of 
the amount of C,H,N,O, stated on the label. 

Identity tests 
Either test A alone or tests B and C may be applied. 

A. To a quantity of the powdered tablets equivalent to 0.1 g of Nitrofurantoin add 
10 m1 of acetic acid (-300 g/l) TS , boil for a few minutes, and filter while hot. 
Cool to room temperature, collect the precipitate, and dry at 105 OC for 1 hour. 
Carry out the examination with the residue as described under "Spectropho- 
tometry in the infrared region" (Vol. 1, p. 40). The infrared absorption spectrum 
is concordant with the spectrum obtained from nitrofurantoin RS or with the 
reference spectrum of nitrofurantoin. 

B. Note: Carry out the test in subdued light. 
The absorption spectrum of the final solution obtained in the "Assay", when 
observed between 220 nm and 400 nm, exhibits two maxima at about 266 nm 
and 367 nm. The ratio of the absorbance at 367 nm to that at 266 nrn is between 
1.36 and 1.42. 

C. To a quantity of the powdered tablets equivalent to 25 mg of Nitrofurantoin add 
a mixture of 25 m1 of water and 1 m1 of ammonia (-260 g/l) TS, shake, and filter; 
a yellow-orange colour is produced. Add 5 m1 of silver nitrate (40 g/l) TS; a 
yellow precipitate is produced (distinction from furazolidone and nitrofural). 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R2 as the coating substance and a mixture of 
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9 volumes of nitromethane R and 1 volume of methanol R as the mobile phase. 
Apply separately to the plate 10 p1 of each of the following two solutions. For 
solution (A) shake a quantity of the powdered tablets equivalent to 0.1 g of 
Nitrofurantoin with 10 ml of a mixture of 1 volume of dimethylformamide R and 
9 volumes of acetone R, filter, and use the clear filtrate. For solution (B) dilute 1 ml 
of solution A to 100 m1 with acetone R. After removing the plate from the chro- 
matographic chamber, allow it to dry in air, heat it at 105 'C for 5 minutes, and 
examine the chromatogram in ultraviolet light (254 nm). Spray the warm plate with 
phenylhydrazine/hydrochloric acid TS, heat it again at 105 'C for 10 minutes, and 
examine the cliromatogram in daylight. 

By either method of visualization any spot obtained with solution A, other than the 
principal spot, is not more intense than that obtained with solution B. 

Assay 

Note: The operations described below must be carried out in subdued light. 

Weigh and powder 20 tablets. Add a quantity of the powder equivalent to about 
0.12 g of Nitrofurantoin, accurately weighed, to 50 m1 of dimethylformamide R, 
shake for 5 minutes, and add sufficient water to produce 1000 ml. Mix and dilute 
5 m1 to 100 m1 with an aqueous solution containing 1.8 g of sodium acetate R and 
0.14 m1 of glacial acetic acid R in 100 ml, and filter. 

Measure the absorbance of the filtrate in a l-cm layer at the maximum at about 
367 nm, using as the blank the mixture as prepared above of sodium acetate and 
glacial acetic acid. Calculate the content of C,H,N,O,, using the absorptivity value 
of 76.5 (A ::= 765). 

Nystatini compressi 

Nystatin tablets 

Category. Antifungal drug. 

Storage. Nystatin tablets should be kept in a tightly closed container and stored at 
a temperature not exceeding 25 "C. 

Labelling. Expiry date. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 500 000 IU. 

Nystatin tablets may be coated. 
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Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Identiv tests 
A. To a quantity of the powdered tablets equivalent to 0.1 g of Nystatin add a 

mixture of 5 m1 of glacial acetic acid R and 50 m1 of methanol R, shake, add 
sufficient methanol R to produce 100 ml, and filter. Dilute 1 ml of the filtrate to 
100 ml with methanol R. The absorption spectrum of the resulting solution, 
when observed between 240 nm and 350 m ,  exhibits 3 maxima at about 
291 nm, 305 nm, and 319 nm; the ratio of the absorbance of a l-cm layer at 
291 nm to that at 305 nm is between 0.61 and 0.73, and the ratio of the 
absorbance at 319 nm to that at 305 nm is between 0.83 and 0.96. 

B. To a quantity of the powdered tablets equivalent to 0.05 g of Nystatin add 2 m1 
of sulfuric acid (-1760 g/l) TS; a brown-violet colour is produced. 

C. To a quantity of the powdered tablets equivalent to 0.05 g of Nystatin add 2 m1 
of ethanol (-750 gll) TS, shake, and filter. To the filtrate add 1 m1 of hydrochlo- 
ric acid (-250 gll) TS, and 2 drops of a solution composed of 1 m1 of ferric 
chloride (25 g/l) TS and 10 m1 of water; the yellow colour of the solution 
becomes more intense. 

Loss on drying. Dry a quantity of the powdered tablets equivalent to 0.1 g of 
Nystatin at 60 'C under reduced pressure (not exceeding 0.6 kPa or 5 mm of 
mercury) for 3 hours; it loses not more than 50 mg/g. 

Assay 

Note: The operations described below must be carried out in subdued light. 

Weigh and powder 20 tablets. To a quantity of the powder equivalent to about 
200 000 IU of Nystatin, accurately weighed, add 50 ml of dimethylformamide R 
and shake for 1 hour. Centrifuge, and dilute 10 m1 of the clear, supernatant 
liquid to 200 ml with sterile phosphate buffer pH 6.0, TS3. Carry out the assay 
as described under "Microbiological assay of antibiotics" (Vol. 1, p. 145), using 
Petri dishes or rectangular trays filled to a depth of 1-2 mm with culture medium 
Cm3 having a final pH of 6.0-4.2 and inoculated with Saccharomyces cerevisiae 
(NCYC 87; ATCC 9763) as the test organism, adding an appropriate concentra- 
tion of Nystatin (usually between 25 and 300 IU per ml) and incubating at a 
temperature of 29-33 "C. The precision of the assay is such that the fiducial lim- 
its of error of the estimated potency (P = 0.95) are not less than 95% and not 
more than 105 % . 

The upper fiducial limit of error is not less than 97.0% and the lower fiducial limit of 
error is not more than 110.0% of the activity prescribed or stated on the label and 
expressed in International Units. 
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Disintegration. Carry out the "Disintegration test for tablets and capsules" (see 
page 40), but using hydrochloric acid (0.1 moVl ) VS instead of water, and operate 
the apparatus for 30 minutes. If any tablets have not disintegrated, wash them 
rapidly by immersion in water and continue the test using phosphate standard 
buffer, pH 6.8, TS; all tablets must have disintegrated within a further 30 minutes. 

Paracetamoli compressi 

Paracetamol tablets 

Other name. Acetaminophen tablets. 

Category. Non-opioid analgesic; antimigraine drug. 

Storage. Paracetamol tablets should be kept in a tightly closed container. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 100-500 mg. 

Paracetamol tablets may not necessarily be circular in shape. 

Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Paracetamol tablets contain not less than 95.0% and not more than 105.0% of the 
amount of C,H,NO, stated on the label. 

Identity tests 
To a quantity of the powdered tablets equivalent to 1 g of Paracetamol add 40 m1 of 
acetone R, filter, evaporate the filtrate to dryness, and use the residue. 

The residue complies either with testA alone or with tests B and C. (Keep the remaining 
residue for "4-Aminophenol".) 

A. Carry out the examination with the residue as described under "Spectropho- 
tometry in the infrared regionJJ (Vol. 1, p. 40). The infrared absorption spectrum 
is concordant with the spectrum obtained from paracetamol R or with the 
reference spectrum of paracetamol. 

B. See the test described below under "Related substancesJJ. The principal spot 
obtained with solution A corresponds in position, appearance, and intensity 
with that obtained with solution B. 
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C. To 0.1 g of the residue add 2 m1 of hydrochloric acid (-250 g/l) TS, and heat to 
boiling for 1 minute. Following this add 10 ml of water and 1 drop of potassium 
dichromate (100 g/l) TS, and shake; a violet colour slowly develops and does not 
become red. 

4-Aminophenol. Dissolve 0.5 g of the residue in a mixture of equal volumes of 
methanol R and water and dilute to 10 ml with this mixture of solvents. Add 0.2 m1 
of alkaline sodium nitroprusside TS, mix, and allow to stand for 30 minutes. Prepare 
similarly a reference solution containing 0.5 g of 4-aminophenol-free paracetamol R 
and 0.5 ml of a solution containing 0.05 mg/ml of 4-aminophenol R in the same 
mixture of solvents. The colour of the test solution is not more intense than that of the 
reference solution (0.05 mg/g). 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R4 as the coating substance and a mixture of 
65 volumes of chloroform R, 25 volumes of acetone R, and 10 volumes of toluene R 
as the mobile phase, but allowing the solvent front to ascend 14 cm above the line of 
appplication in an unsaturated chamber. 

Powder not less than 10 tablets and prepare the following six solutions. For solu- 
tion (A) transfer a quantity of the powder equivalent to 200 mg of Paracetamol to 
a ground-glass-stoppered 15-ml centrifuge tube, add 10 ml of ethanol (-750 g/l) 
TS, shake mechanically for 30 minutes, centrifuge at 1000 revolutions per min- 
ute for 15 minutes or until a clear supernatant liquid is obtained, decant, and 
apply 40 p1. For solution (B) dissolve 20 mg of paracetamol RS per m1 in ethanol 
(-750 g/l) TS and apply 40 p1. For solution (C) transfer a quantity of the powder 
equivalent to 1 g of Paracetamol to a ground-glass-stoppered 15-ml centrifuge 
tube, add 5 ml of peroxide-free ether R, shake mechanically for 30 minutes, centri- 
fuge at 1000 revolutions per minute for 15 minutes or until a clear supernatant 
liquid is obtained, decant, and apply 200 p1. For solution (D) dilute 1 m1 of solution 
C with sufficient ethanol (-750 g/l) TS to produce 10 ml and apply 40 p1. For 
solution (E) transfer 0.5 ml of solution B to a 10-ml volumetric flask, add 25 mg of 
4'-chloroacetanilide R, dilute to volume with ethanol (-750 g/l) TS, and apply 
40 p1. For solution (F) dissolve 10 mg of 4'-chloroacetanilide R in sufficient etha- 
no1 (-750 g/l) TS to produce 20 ml, further dilute 1 ml to 10 m1 with the same 
solvent, and apply 40 ~ 1 .  After removing the plate from the chromatographic 
chamber, allow it to dry in a current of warm air, and examine the chromatogram 
in ultraviolet light (254 nm). 

The spot obtained with solution C, other than the principal spot, is not more 
intense than the corresponding spot (same Rfvalue) obtained with solution F. Any 
spot obtained with solution D, other than the principal spot, is not more intense 
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Assay. Weigh and powder 20 tablets. Add a quantity of the powder equivalent to 
about 0.15 g of Paracetamol, accurately weighed, to 50 m1 of sodium hydroxide 
(0.1 moV1) VS, dilute with 100 ml of water, shake for 15 minutes, and add sufficient 
water to produce 200 ml. Mix, filter, and dilute 10 m1 of the filtrate to 100 m1 with 
water. Add 10 m1 of this solution to 10 m1 of sodium hydroxide (0.1 moV1) VS and 
dilute to 100 ml with water. 

Measure the absorbance of the resulting solution in a l-cm layer at the maximum at 
about 257 nm and calculate the content of C,H,NO, using the absorptivity value of 
71.5 (A ::; = 715). 

Phenoxymethylpenicillini kalici compressi 

Phenoxymethylpenicillin potassium tablets 

Category. Antibacterial drug. 

Storage. Phenoxymethylpenicillin potassium tablets should be kept in a tightly 
closed container. 

Labelling. The designation on the container indicates the quantity of active ingre- 
dient in terms of the equivalent amount of phenoxymethylpenicillin. It also indi- 
cates whether the tablets are to be chewed before swallowing. Expiry date. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 250 mg. 

Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Phenoxyrnethylpenicillin potassium tablets contain not less than 90.0% and not 
more than 110.0% of the amount of C,,H,,N,O,S stated on the label. 

Identity tests 
A. Shake a quantity of the powdered tablets equivalent to 80 mg of Phenoxy- 

methylpenicillin potassium with water, dilute to 250 ml with water, and filter. 
The absorption spectrum of the filtrate, when observed between 230 nm and 
350 nm, exhibits maxima at 268 nrn and 274 nm and a minimum at 272 nm. 

B. Shake a quantity of the powdered tablets equivalent to 1 g of Phenoxymethyl- 
penicillin potassium with 5 m1 of water, filter, and add 3 drops of hydrochloric 
acid (-70 gll) TS. Mix, cool in ice, add 1 drop of sodium nitrite (100 gll) TS and a 
solution composed of 50 mg of 2-naphthol R dissolved in a mixture of 2 m1 of 
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sodium hydroxide (-80 gll) TS and 3 m1 of water; no scarlet-red precipitate is 
formed (absence of procaine penicillin). 

C. Ignite a quantity of the powdered tablets equivalent to 0.5 g of Phenoxy- 
methylpenicillin potassium, add 5 ml of hydrochloric acid (-70 gll) TS, boil, 
cool, and filter; the filtrate made alkaline yields the reaction described under 
"General identification tests" as characteristic of potassium (Vol. 1, p. 114). 

Loss on drying. Dry a quantity of the powdered tablets equivalent to 0.1 g of 
Phenoxymethylpenicillin potassium under reduced pressure (not exceeding 0.6 kPa 
or 5 mm of mercury) at 60 "C for 3 hours; it loses not more than 15 mglg. 

Phenoxyacetic acid. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R1 as the coating substance and a mixture of 
90 volumes of diisopropyl ether R, 7 volumes of anhydrous formic acid R, and 1 
volume of water as the mobile phase. Apply separately to the plate 10 p1 of each of 
the following two solutions. For solution (A) shake a quantity of the powdered 
tablets equivalent to 0.25 g of Phenoxymethylpenicillin potassium with 25 m1 of a 
mixture of equal volumes of methanol R and water, filter, and use the clear filtrate. 
For solution (B) dissolve 10 mg of phenoxyacetic acid R in the same mixture of 
solvents. After removing the plate from the chromatographic chamber, allow it to 
dry in a current of warm air and spray with a mixture of 0.15 g of potassium 
permanganate R dissolved in 100 ml of sulfuric acid (0.5 mol/l) VS. Examine the 
chromatogram in daylight. 

Any spot corresponding to phenoxyacetic acid obtained with solution A is not more 
intense than that obtained with solution B. 

Assay. Weigh and powder 20 tablets. Shake a quantity of the powder equivalent to 
about 125 mg of Phenoxymethylpenicillin potassium, accurately weighed, with 
300 m1 of water for 30 minutes, add sufficient water to produce 500 ml, dilute 
25 ml to 100 m1 with water, and filter. Transfer two 2-ml aliquots of the filtrate into 
separate stoppered tubes. To one tube add 10 ml of irnidazole/mercuric chloride TS, 
mix, stopper the tube, and place it in a water-bath at 60 'C for exactly 25 minutes. 
Cool the tube rapidly to 20 'C (solution A). To the second tube add 10 ml of water 
and mix (solution B). 

Without delay measure the absorbance of a l-cm layer at the maximum at about 
325 nm against a solvent cell containing a mixture of 2 m1 of water and 10 m1 of 
imidazole/mercuric chloride TS for solution A and water for solution B. From the 
difference between the absorbance of solution A and that of solution B, calculate the 
amount of C,,H,,N,O,S in the sample being examined by comparison with phe- 
noxymethylpencillin potassium RS. In an adequately calibrated spectrophotometer 
the absorbance of the reference solution should be 0.63 * 0.03. 

Dissolution test. (See Preface, page X). 
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Piperazini adipatis cornpressi 

Piperazine adipate tablets 

Category. Intestinal anthelrninhc drug. 

Additional information. Strength in the current WHO Model list of essential 
drugs: the equivalent of 500 mg of piperazine hydrate. 

Note: 600 mg of piperazine adipate is approximately equivalent to 500 mg of 
piperazine hexahydrate. 

Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Piperazine adipate tablets contain not less than 93.0% and not more than 107.0% 
of the amount of C,H,,N,,C,H,,O, stated on the label. 

Identity tests 
A. See the test described below under "Related substances". Examine the chro- 

matograms after spraying with the two triketohydrindene hydrate reagent 
solutions. The principal spot obtained with solution B corresponds in position, 
appearance, and intensity with that obtained with solution C. 

B. Shake a quantity of the powdered tablets equivalent to 1 g of Piperazine adipate 
with 20 m1 of water for 5 minutes and filter. To 10 m1 of the filtrate (keep the 
remaining filtrate for test C) add 5 ml of hydrochloric acid (-250 gll) TS and 
allow to stand for 10 minutes; a crystalline precipitate is formed. Filter, wash the 
precipitate 2-3 times with 3-ml portions of cold water, and dry at 105 'C; melting 
temperature, about 152 "C (adipic acid). 

C. To the remaining filtrate obtained in test B add 0.5 g of sodium nitrite R. Heat to 
boiling and cool in ice for 15 minutes, stirring if necessary to induce crystalliza- 
tion. Filter, wash with 10 ml of ice-water, and dry the precipitate at 105 "C; 
melting temperature, about 158 "C (N,N1-dinitrosopiperazine). 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R1 as the coating substance and a freshly 
prepared mixture of 2 volumes of ammonia (-260 gll) TS and 8 volumes of acetone 
R as the mobile phase. Prepare 500 m1 of the following mixture of solvents for 
solutions B, C, D, E, and F: mix 2 volumes of ethanol (-750 g/l) TS with 3 volumes 
of ammonia (-260 g/l) TS. Apply separately to the plate 5 p1 of each of the following 
six solutions. For solution (A) shake a quantity of the powdered tablets equivalent 
to 1 g of Piperazine adipate with a mixture of 6 ml of ammonia (-260 g/l) TS diluted 
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to 10 m1 with water, filter, and use the clear filtrate. For solution (B) dilute 1 m1 of 
solution A to 10 ml with the mixture of solvents. For solution (C) dissolve 0.1 g of 
piperazine adipate RS in sufficient mixture of solvents to produce 10 ml. For 
solution (D) dissolve 25 mg of ethylenediamine R in sufficient mixture of solvents to 
produce 100 d .  For solution (E) dissolve 25 mg of triethylenediamine Rin sufficient 
mixture of solvents to produce 100 ml. For solution (F) dissolve 12.5 mg of triethyl- 
enediamine R in 5 m1 of test solution A and dilute to 50 ml with the mixture of 
solvents. After removing the plate from the chromatographic chamber, allow to dry 
at 105 "C and spray successively with a 3 mg/ml solution of triketohydrindene 
hydrate R dissolved in a mixture of 3 volumes of glacial acetic acid R and 100 vol- 
umes of l-butanol R and then with a 1.5 mg/ml solution of triketohydrindene 
hydrate R in ethanol (-750 g/l) TS. Dry the plate at 105 OC for 10 minutes and 
examine the chromatogram in daylight. 

Any spot obtained with solution A, other than the principal spot, is not more 
intense than that obtained with solution D. Spray the plate with iodine (0.05 molll) 
VS, allow to stand for 10 minutes, and examine the chromatogram in daylight. 

Any spot corresponding to triethylenediamine obtained with solution A is not more 
intense than that obtained with solution E. The test is valid only if the chromato- 
gram obtained with solution F shows two clearly separated spots. Disregard any 
spot remaining on the line of application. 

Assay. Weigh and powder 20 tablets. To a quantity of the powder equivalent to 
about 0.2 g of Piperazine adipate, accurately weighed, add 10 m1 of water and shake 
for 1 hour. Filter and wash the residue with two portions, each of 10 ml, of water. 
To the combined extract and washings add 5 ml of sulfuric acid (-1760 g/l) TS and 
100 ml of trinitrophenol(7 g/l) TS, heat on a water-bath for 15 minutes, and allow to 
stand for 1 hour. Filter, wash the residue with successive quantities of trinitro- 
phenol (7 g/l) TS, using 10 ml each time, and finally wash with dehydrated ethanol 
R. Dry the residue to constant mass at 105 "C. 

Each g of residue is equivalent to 426.8 mg of C,H,oN,,C,H,oO,. 

Piperazini citratis compressi 

Piperazine citrate tablets 

Category. Intestinal anthelminthic drug. 

Storage. Piperazine citrate tablets should be kept in a tightly closed container. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 500 mg. 

256 
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Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Piperazine citrate tablets contain not less than 93.0% and not more than 107.0% 
of the amount of (C,H,,N,),,2C6H,0, stated on the label. 

Identity tests 
A. See the test described below under "Related substances". Examine the chro- 

matograms aher spraying with the two triketohydrindene hydrate reagent 
solutions. The principal spot obtained with solution B corresponds in position, 
appearance, and intensity with that obtained with solution C. 

B. MIX a quantity of the powdered tablets equivalent to 0.2 g of Piperazine citrate 
with 5 ml of hydrochloric acid (-70 g/l) TS and filter. To the filtrate add 0.5 g of 
sodium nitrite R and shake to dissolve. Cool in ice for 15 minutes, stir if 
necessary to induce crystallization, filter, wash with 10 ml of ice-water, and dry 
the precipitate at 105 'C; melting temperature, about 158 "C (N,N1-dinitroso- 
piperazine). 

C. To a quantity of the powdered tablets equivalent to 0.5 g of Piperazine citrate 
add 10 ml of water, shake, and filter. The filtrate yields reaction A described 
under "General identification testsn as characteristic of citrates (Vol. 1, 
p. 113). 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R1 as the coating substance and a freshly 
prepared mixture of 2 volumes of ammonia (-260 g/l) TS and 8 volumes of acetone 
R as the mobile phase. Prepare 500 ml of the following mixture of solvents for 
solutions B, C, D, E, and F: mix 2 volumes of ethanol (-750 g/l) TS with 3 volumes 
of ammonia (-260 g/l) TS. Apply separately to the plate 5 p1 of each of the following 
six solutions. For solution (A) shake a quantity of the powdered tablets equivalent 
to 1 g of Piperazine citrate with a mixture of 6 m1 of ammonia (-260 g/l) TS diluted 
to 10 ml with water, filter, and use the clear filtrate. For solution (B) dilute 1 m1 of 
solution A to 10 mi with the mixture of solvents. For solution (C) dissolve 0.1 g of 
piperazine citrate RS in sufficient mixture of solvents to produce 10 ml. For solution 
(D) dissolve 25 mg of ethylenediamine Rin sufficient mixture of solvents to produce 
100 ml. For solution (E) dissolve 25 mg of triethylenediamine Rin sufficient mixture 
of solvents to produce 100 ml. For solution (F) dissolve 12.5 mg of triethylenedia- 
mine R in 5 ml of test solution A and dilute to 50 ml with the mixture of solvents. 
Aher removing the plate from the chromatographic chamber, allow to dry at 105 'C 
and spray successively with a 3 mg/ml solution of triketohydrindene hydrate R 
dissolved in a mixture of 3 volumes of glacial acetic acid R and 100 volumes of 
l-butanol R and then with a 1.5 mg/ml solution of triketohydrindene hydrate R in 
ethanol (-750 g/l) TS. Dry the plate at 105 "C for 10 minutes, and examine the 
chromatogram in daylight. 
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Any spot obtained with solution A, other than the principal spot, is not more 
intense than that obtained with solution D. Spray the plate with iodine (0.05 moV1) 
VS, allow to stand for 10 minutes, and examine the chromatogram in daylight. 

Any spot corresponding to triethylenediamine obtained with solution A is not more 
intense than that obtained with solution E. The test is valid only if the chromato- 
gram obtained with solution F shows two clearly separated spots. Disregard any 
spot remaining on the line of application. 

Assay. Weigh and powder 20 tablets. To a quantity of the powder equivalent to 
about 0.2 g of Piperazine citrate, accurately weighed, add 10 m1 of a mixture of 
1 part of hydrochloric acid (-70 g/l) TS and 3 parts of water, and shake for 1 hour. 
Filter and wash the residue with two portions, each of 10 ml, of water. To the 
combined extract and washings add 100 m1 of trinitrophenol (7 g/l) TS, heat on a 
water-bath for 15 minutes, and allow to stand for 1 hour. Filter, wash the residue 
with successive quantities of trinitrophenol (7 g/l) TS, using 10 ml each time, and 
finally wash with dehydrated ethanol R. Dry the residue to constant mass at 105 'C. 

Each g of residue is equivalent to 393.5 mg of (C,H,,N,),,2C6H,0,. 

Primaquini diphosphatis compressi 

Primaquine diphosphate tablets 

Category. Antimalarial drug. 

Labelling. The designation on the container indicates the quantity of active ingre- 
dient in terms of the equivalent amount of primaquine. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 7.5 mg and 15 mg of primaquine base. 

The tablets may be coated. 

Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Primaquine diphosphate tablets contain not less than 90.0% and not more than 
110.0% of the amount of C,,H,,N,O stated on the label. 
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Identity tests 
Either tests A and D or tests B, C, and D may be applied. 

A. To a quantity of the powdered tablets equivalent to 60 mg of Primaquine add a 
mixture of 10 ml of water and 2 rnl of sodium hydroxide (-80 g/l) TS, and shake 
with two 20-m1 quantities of chloroform R. Wash the chloroform extracts with 
water, dry with anhydrous sodium sulfate R, and evaporate to dryness. Dissolve 
the residue in 2 m1 of chloroform R and carry out the examination as described 
under "Spectrophotometry in the infrared region" (Vol. 1, p. 40). The infrared 
absorption spectrum is concordant with the spectrum obtained from primaquine 
diphosphate RS similarly treated or with the reference spectrum of primaquine. 

B. Shake a quantity of the powdered tablets equivalent to 15 mg of Primaquine 
with 100 m1 of hydrochloric acid (0.01 moV1) VS and filter. The absorption 
spectrum of this solution, when observed between 310 nm and 450 nrn, exhibits 
two maxima at about 332 nm and 415 m .  The absorbances of a l-cm layer at 
these wavelengths are between 45 and 52, and 27 and 35, respectively. Dilute 
5 m1 of the solution to 50 ml with hydrochloric acid (0.01 moVl) VS. The 
absorption spectrum of this solution, when observed between 215 nm and 
310 m ,  exhibits three maxima at about 225 nm, 265 nm, and 282 nm. The 
absorbances of a l-cm layer at these wavelengths are between 495 and 515,335 
and 350, and 330 and 345, respectively. 

C. Shake a quantity of the powdered tablets equivalent to 25 mg of Primaquine 
with 10 m1 of water and filter. To 2 m1 of the filtrate add 3 m1 of water and 1 m1 
of ceric ammonium sulfate/nitric acid TS; a deep violet colour is immediately 
produced. (Keep the remainder of the filtrate for test D.) 

D. To the filtrate remaining from test C add 3 ml of nitric acid (-130 g/l) TS; it 
yields reaction A described under "General identification tests" as characteristic 
of orthophosphates (Vol. 1, p. 114). 

Assay. Weigh and powder 20 tablets. Transfer a quantity of the powder equivalent 
to about 0.15 g of Primaquine, accurately weighed, to a separatory funnel, add 20 m1 
of water and 5 m1 of sodium hydroxide (-80 g/l) TS, and extract with four 25-m1 
quantities of chloroform R. Evaporate the combined chloroform extracts to a 
volume of about 10 ml, add 40 m1 of glacial acetic acid RI, and titrate with 
perchloric acid (0.1 moVl) VS, determining the endpoint potentiometrically as 
described under "Non-aqueous titration", Method A (Vol. 1, p. 131). 

Each ml of perchloric acid (0.1 mol/l) VS is equivalent to 12.97 mg of Cl,H,lN,O. 
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Pro benecidi compressi 

Probenecid tablets 

Category. Antigout drug. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 500 mg. 

Requirements 
Complies with the monograph fir "Tablets" (see page 26). 

Probenecid tablets contain not less than 95.0% and not more than 105.0% of the 
amount of C,,H,,NO,S stated on the label. 

Identity tests 
Either test A alone or tests B and C may be applied. 

Triturate a quantity of the powdered tablets equivalent to 0.5 g of Probenecid with 
ethanol (-750 gll) TS, filter, concentrate the filtrate to a small volume by evapora- 
tion, cool, and filter. Recrystallize the residue from ethanol (-457 g/l) TS and use it 
for the following two tests: 

A. Carry out the examination as described under "Spectrophotometry in the 
infrared region" (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
with the spectrum obtained from probenecid RS or with the reference spectrum of 
probenecid. 

B. Melting temperature of the residue, about 199 "C. 

C. The absorption spectrum of the solution prepared for the assay, when observed 
between 220 m and 300 m ,  exhibits two maxima at about 225 nm and 248 nm; 
the absorbance of a l-cmlayeratthemaximum of 248 nmis between310 and 350. 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R4 as the coating substance and a mixture of 
15 volumes of l-propanol R and 3 volumes of ammonia (-17 gll) TS as the mobile 
phase. Apply separately to the plate 5 p1 of each of the following two solutions. For 
solution (A) shake a quantity of the powdered tablets equivalent to 0.2 g of Probe- 
necid with 10 ml of a mixture of 1 volume of ammonia (-17 gll) TS and 9 volumes 
of ethanol (-750 g/l) TS, centrifuge, and use the supematant liquid. For solution (B) 
dilute 1 ml of solution A to 100 ml with the same mixture of solvents. After 
removing the plate from the chromatographic chamber, allow it to dry in air, and 
examine the chromatogram in ultraviolet light (254 m ) .  
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Any spot obtained with solution A, other than the principal spot, is not more 
intense than that obtained with solution B. 

Assay. Weigh and powder 20 tablets. To a quantity of the powder equivalent to 
about 0.2 g of Probenecid, accurately weighed, add 200 m1 of ethanol (-750 gll) TS 
and 5 m1 of hydrochloric acid (1 mol/l) VS. Heat on a water-bath at 70 'C for 
30 minutes, shalung the flask occasionally, cool, add sufficient ethanol (-750 gll) TS 
to produce 250 ml, and filter. To 5 m1 of the filtrate, add 5 m1 of hydrochloric acid 
(0.1 mol/l) VS, and dilute to 250 m1 with ethanol (-750 gll) TS. 

Measure the absorbance of this solution in a l-cm layer at the maximum at about 
248 nrn and calculate the content of Cl,Hl,NO,S, using the absorptivity value of 
33.2 (A = 332). 

Disintegration test. Complies with the test for "Disintegration test for tablets 
and capsules" (see page 40 ). Time period: 30 minutes. 

Pyrazinamidi compressi 

Pyrazinamide tablets 

Category. Antituberculosis drug. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 500 mg. 

Requirements 
Complies with the monograph for "Tablets" (see page 26). 

Pyrazinamide tablets contain not less than 93.0% and not more than 107.0% of 
the amount of C,H,N,O stated on the label. 

Identity tests 
Either test A alone or tests B and C may be applied. 

A. Shake a quantity of the powdered tablets equivalent to 0.25 g of Pyrazinamide 
with 20 m1 of dehydrated ethanol R, filter, and evaporate the filtrate to dryness. 
Dry the residue at 105 "C for 30 minutes and carry out the examination as 
described under "Spectrophotometry in the infrared region" (Vol. 1, p. 40). The 
infrared absorption spectrum of the residue is concordant with the spectrum 
obtained from pyrazinamide RS or with the reference spectrum of pyrazi- 
namide. 
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B. Shake a quantity of the powdered tablets equivalent to 0.050 g of Pyrazi- 
namide with 50 ml of water and filter. Dilute 1 m1 of the filtrate to 100 ml 
with water. The absorption spectrum of this solution, when observed between 
230 nm and 350 m ,  exhibits two maxima at about 268 nm and 310 nm. The 
ratio of the absorbance of a l-cm layer at 268 nm to that at 310 nm is between 
11.6 and 12.0. 

C. To a quantity of the powdered tablets equivalent to 0.06 g of Pyrazinamide add 
5 m1 of sodium hydroxide (-80 g/l) TS and heat on a water-bath; vapours are 
evolved. Insert moistened pH-indicator paper R into the vapours; the colour of 
the paper changes to an alkaline range, and an odour of ammonia is perceptible. 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R4 as the coating substance and a mixture of 
6 volumes of l-butanol R, 2 volumes of glacial acetic acid R, and 2 volumes of water 
as the mobile phase, but allowing the solvent front to ascend 10 cm above the line of 
application. Apply separately to the plate 20 p1 of each of the following two 
solutions. For solution (A) shake a quantity of the powdered tablets equivalent to 
0.1 g of Pyrazinamide with 50 m1 of a mixture of 9 volumes of chloroform R and 
1 volume of methanol R, and filter. Evaporate the filtrate to dryness and dissolve the 
residue in sufficient mixture of solvents to produce 10 ml. For solution (B) dilute 1 
volume of solution A to 500 volumes with the same mixture of solvents. After 
removing the plate from the chromatographic chamber, allow it to dry in air, and 
examine the chromatogram immediately in ultraviolet light (254 nrn). 

Any spot obtained with solution A, other than the principal spot, is not more 
intense than that obtained with solution B. 

Assay. Weigh and powder 20 tablets. Add a quantity of the powder equivalent to 
about 0.1 g of Pyrazinamide, accurately weighed, to 200 m1 of water, allow to stand 
for 10 minutes, swirling occasionally, mix in an ultrasonic bath for 10 minutes, and 
dilute to 500 m1 with water. Filter and discard the first 20 m1 of filtrate. Dilute 5 m1 
of the filtrate to 100 ml with water. 

Measure the absorbance of this solution in a l-cm layer at the maximum at about 
268 nm. Calculate the content of C,H,N,O, using the absorptivity value of 65.0 
(A ::;= 650). 
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Injections 

Ephedrini sulfatis injectio 

Ephedrine sulfate injection 

Composition. Ephedrine sulfate injection is a sterile solution of ephedrine sulfate 
in water for injections. 

Description. A clear, colourless solution. 

Category. Antiasthmatic drug. 

Storage. Ephedrine sulfate injection should be protected from light. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 50 mg/ml. 

The solution is sterilized by a suitable method (see "Methods of sterilization", 
page 18). 

Requirements 
Complies with the monograph fir "Parenteral preparations" (see page 36). 

Ephedrine sulfate injection contains not less than 95.0% and not more than 
105.0% of the amount of (C,,H,,NO),,H,SO, stated on the label. 

Identity tests 
Either tests A and D or tests B, C, and D may be applied. 

To a volume of the injection equivalent to 0.1 g of Ephedrine sulfate add 5 m1 of 
ethanol (-750 g/l) TS and evaporate to dryness on a water-bath with the aid of a 
stream of air. Use the residue for tests A and C. 

A. Carry out the examination with the residue as described under "Spectropho- 
tometry in the infrared region" (Vol. 1, p. 40). The infrared absorption spectrum 
is concordant with the spectrum obtained from ephedrine sulfate RS similarly 
treated or with the reference spectrum of ephedrine sulfate. 

B. Measure the optical rotation of the injection; it is laevorotatory. 

C. Dissolve 10 mg of the residue in 1 m1 of water and add 0.1 m1 of copper(I1) 
sulfate (80 g/l) TS, followed by 2 m1 of sodium hydroxide (-80 g/l) TS; a violet 
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colour is produced. To this solution add 2 ml of l-butanol R and shake; a reddish 
violet colour is produced in the butanol layer. 

D. The injection yields reaction A described under "General identification testsJJ as 
characteristic of sulfates (Vol. 1, p. 115). 

pH value. pH of the injection, 4.5-7.0. 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R1 as the coating substance and a mixture of 
80 volumes of 2-propanol R, 15 volumes of ammonia (-260 g/l) TS, and 5 volumes 
of chloroform R as the mobile phase. Apply separately to the plate 10 p1 of each of 
the following two solutions. For solution (A) dilute a volume of the injection 
equivalent to 0.1 g of Ephedrine sulfate to 5 ml with methanol R, and for solution (B) 
dilute 0.5 ml of solution A to 100 ml with methanol R. After removing the plate 
from the chromatographic chamber, allow it to dry in air, spray with a mixture of 
0.2 g of triketohydrindene hydrate R dissolved in 95 ml of l-butanol R and 5 m1 of 
acetic acid (-120 g/l) TS, and heat to 110 'C for 5 minutes. Examine the chromato- 
gram in daylight. 

Any secondary spot obtained with solution A is not more intense than that ob- 
tained with solution B. Disregard any spot of lighter colour than the background. 

Assay. Transfer an accurately measured volume of the injection equivalent to 
about 0.25 g of Ephedrine sulfate to a separator, dilute, if necessary, with water to a 
volume of about 10 ml, add 3 g of sodium chloride R to saturate the solution, then 
add 5 m1 of sodium hydroxide (1 mol/l) VS, and extract four times, each with 25 ml 
of chloroform R. Wash the combined chloroform extracts with 10 ml of a saturated 
solution of sodium chloride R, and filter through purified cotton saturated with 
chloroform R. Shake the aqueous wash solution with 10 ml of chloroform R and 
add it to the main chloroform extract. Add 0.25 ml of methyl red/ethanol TS and 
titrate with perchloric acid/dioxan (0.1 moV1) VS, as described under "Non-aque- 
ous titrationJJJ Method A (Vol. 1, p. 131). 

Each ml of perchloric acid/dioxan (0.1 mol/l) VS is equivalent to 21.43 mg of 
(Cl,Hl,NO),JH,SO,. 

Ergometrini hydrogetzomaleatis injectio 

Ergometrine hydrogen maleate injection 

Composition. Ergometrine hydrogen maleate injection is a sterile solution of 
ergometrine hydrogen maleate in water for injections. 
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Description. A colourless to faintly yellow solution. 

Category. Oxytocic. 

Storage. Ergometrine hydrogen maleate injection should be kept in a single-dose 
container, protected from light, and stored in a cool place. 

Labelling. Expiry date. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 200 pg/ml. 

Ergometrine hydrogen maleate may contain a suitable stabilizer. The solution 
is sterilized by "Heating in an autoclave" or by another suitable method (see 
"Methods of sterilization", page 18). 

Requirements 
Complies with the monograph fir "Parenteral preparations" (see page 36). 

Ergometrine hydrogen maleate injection contains not less than 90.0% and not 
more than 110.0% of the amount of C,,H2,N,02,C4H40, stated on the label. 

Identity tests 
A. See the test described below under "Related substances". The principal spot 

obtained with solution A corresponds in position, appearance, and intensity 
with that obtained with solution E. 

B. To a volume of the injection equivalent to 0.1 mg of Ergometrine hydrogen 
maleate, add 0.5 m1 of water and 2 m1 of 4-dimethylaminobenzaldehyde TS1; a 
blue colour is slowly produced. 

pH value. pH of the injection, 2.7-3.5. 

Related substances. Carry out the test protected from light as described under 
"Thin-layer chromatography" (Vol. 1, p. 83), using a suspension of silica gel R1 in 
sodium hydroxide (0.1 mol/l) VS as the coating substance and a mixture of 9 vol- 
umes of chloroform R and 1 volume of methanol R as the mobile phase. Apply 
separately to the plate 5 p1 of each of the following five solutions. For solution (A) 
evaporate a volume of the injection equivalent to 1 mg of Ergometrine hydrogen 
maleate to dryness at 20 "C under reduced pressure (not exceeding 0.6 kl'a or 5 mm 
of mercury) and dissolve the residue in 0.25 m1 of methanol R. Prepare solutions (B), 
(C), (D), and (E) in methanol R containing 0.1 mg/ml, 0.2 mg/ml, 0.4 mg/ml, and 
4 mg/ml, respectively, of ergometrine hydrogen maleate RS. After removing the 
plate from the chromatographic chamber, allow it to dry in air, and examine the 
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chromatogram in ultraviolet light (365 nm) and in daylight aker spraying with 
4-dimethylaminobenzaldehyde TS2. 

Assess the intensity of every spot, other than the principal spot, obtained with 
solution A by reference to the spots obtained with solutions B, C, and D; the total of 
intensities so assessed does not exceed 10% of the intensity of the principal spot. In 
addition, no single spot, other than the principal spot, obtained with solution A is 
more intense than that obtained with solution B. 

Assay 

Note. The solutions must be protected from light throughout the assay. 

Dilute an accurately measured volume of the injection with sufficient water to 
produce a concentration of about 0.04 mg of Ergometrine hydrogen maleate per ml. 
To 3 m1 add 6 m1 of 4-dimethylaminobenzaldehyde TS1, mix, cool to room 
temperature, and allow to stand for 30 minutes. 

Measure the absorbance of a l-cm layer at the maximum at about 545 nrn against a 
solvent cell containing a reagent blank. Calculate the amount in mg of 
C,,H2,N,0,,C4H404 in the sample being examined by comparison with ergometrine 
hydrogen maleate RS. 

Melarsoproli injectio 

Melarsoprol injection 

Composition. Melarsoprol injection is a sterile solution of melarsoprol in pro- 
pylene glycol, containing 5% of water. 

Relative molecular mass. 398.3 

Chemical name. 2-[4-(4,6-Diamino-1,3,5-triazin-2-ylamino)phenyl] - 1,3,2-dithiar- 
solan-4-yl-methanol; CAS Reg. No. 494-79-1. 

Description. Melarsoprol injection is a clear, colourless to almost colourless solu- 
tion. 

Category. Antitrypanosomal drug. 

Storage. Melarsoprol injection should be protected from light. 
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Additional information. Strength in the current WHO Model list of essential 
drugs: 3.6%. 

Melarsoprol is rarely encountered in a solid state, therefore the injection is normally 
prepared by heating equimolar amounts of melarsen oxide and dimercaprol in 
propylene glycol and adding water. The solution is sterilized by 'Heating in an 
autoclave" or by any other suitable method (see "Methods of sterilization", 
page 18). 

Requirements 

Complies with the monograph for "Parenteral preparations" (see page 36). 

Melarsoprol injection contains not less than 3.4% and not more than 3.8% of 
Cl2H,,AsN,oS2. 

Identity tests 
A. To a volume of the injection equivalent to 35 mg of Melarsoprol, add 5 ml of 

dilute hypophosphorous acid TS and heat on a water-bath; a yellow precipitate 
is produced. 

B. To a similar volume of the injection as for test A add 4 ml of sodium hydroxide 
(-300 g/l) TS and heat to boiling; the evolved vapours turn red litmus paper R to 
blue. 

C. To a further volume of the injection as for test A add 2 ml of water, 1 m1 of 
ammonia (-260 g/l) TS, and 3 m1 of silver nitrate (40 g/l) TS; a yellow precipitate 
is produced which is soluble in nitric acid (-1000 g/l) TS. 

Relative density. d 2,0, = 1.050-1.056. 

Inorganic arsenic. To a volume of the injection equivalent to 0.18 g of Melarsoprol 
add 4 m1 of sodium hydroxide (1 moV1) VS, shake, and add 3 m1 of sulfuric acid 
(-190 g/l) TS; a precipitate is produced. Shake, dilute to 50 m1 with water, and mix. 
Allow to stand for 2-3 minutes, filter, and dilute 10 ml of the clear filtrate to 100 rnl 
with water. Use 30 m1 of this solution and proceed as described under "Limit test 
for arsenic" (Vol. 1, p. 122); the arsenic content is not more than 30 mg/g. 

Clarity and colour of solution. The injection is clear and not more intensely 
coloured than standard colour solution Yw3 when compared as described under 
"Colour of liquids" (Vol. 1, p. 50). 

Water. Determine as described under "Determination of water by the Karl Fischer 
method", Method A (Vol. 1, p. 135), using 0.5 g of the injection; the water content is 
not less than 40 mg/g and not more than 60 mg/g. 
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Assay. Transfer an accurately measured volume of the injection equivalent to about 
0.18 g of Melarsoprol to a long-necked, 200-ml flask. While cooling, add a mixture of 
12 m1 of sulfuric acid (-1760 gll) TS and 40 ml of hydrogen peroxide (-330 gll) TS. 
Heat gently and carefully until white vapours appear in the neck of the flask (heating 
time: 45-60 minutes). Cool slightly, add 8 g of potassium sulfate Rand 0.05 g of starch 
R, and heat to boiling until decolorization occurs (heating time: 60-90 minutes). Cool, 
and add slowly 70 m1 of water. Transfer to a conical flask, rinse with 50 m1 of water, 
add 0.05 m1 of phenolphthalein/ethanol TS, then add slowly whlle cooling 30-40 ml 
of sodium hydroxide (-300 gll) TS until a light pink colour is obtained. Add, drop by 
drop, sulfuric acid (-190 g/l) TS until decolorized, then add 3 g of sodium hydrogen 
carbonate R and 50 m1 of water. Titrate with iodine (0.05 molll) VS. 

Each ml of iodine (0.05 moUl) VS is equivalent to 19.92 mg of C,,H,,AsN,OS,. 

Metronidazoli injectio 

Metronidazole injection 

Composition. Metronidazole injection is a sterile solution of metronidazole in 
water for injections. 

Description. Metronidazole injection is a colourless solution. 

Category. Antibacterial drug; antiamoebic drug. 

Storage. Metronidazole should be kept in a single-dose container, protected from 
light. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 5 mglml. 

The solution is sterilized by a suitable method (see "Methods of sterilization", 
page 18). 

Requirements 
Complies with the monograph for "Parenteral preparations'' (see page 36). 

Metronidazole injection contains not less than 90.0% and not more than 110.0% 
of the amount of C,H,N,O, stated on the label. 

Identity tests 
A. Dilute a volume of the injection equivalent to 20 mg of Metronidazole to 100 m1 

with a mixture of solvents composed of 1 rnl of sulfuric acid (-1760 gll) TS in 
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350 m1 of methanol R. Further dilute 1 m1 of this solution to 10 m1 using the same 
mixture of solvents. The absorption spectrum, when observed between 220 nm 
and 350 m, is qualitatively similar to that of a 20 pg/ml solution of metro- 
nidazole RS in the same mixture of solvents. 

B. To a volume of the injection equivalent to 5 mg of Metronidazole, add 0.05 g of 
4-dimethylaminobenzaldehyde R dissolved in 2 m1 of hydrochloric acid 
(-70 g/l) TS; a yellowish colour is produced. Add 0.05 g of zinc R powder; the 
colour changes to red-orange. 

pH value. pH of the injection, 4.5-7.0. 

Related substances. Carry out the test as described under 'Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R4 as the coating substance and acetone R as 
the mobile phase. Apply separately to the plate 10 p1 of each of the following two 
solutions. For solution (A) evaporate a volume of the injection equivalent to 0.05 g 
of Metronidazole to dryness on a water-bath and dissolve the residue in 5 m1 of a 
mixture of equal volumes of methanol R and chloroform R. For solution (B) dissolve 
20 mg of 2-methyl-5-nitroimidazole R in 10 ml of the same mixture of solvents. 
After removing the plate from the chromatographic chamber, allow it to dry in air, 
and examine the chromatogram in ultraviolet light (254 m ) .  

The spot obtained with solution B is more intense than any corresponding spot 
obtained with solution A. 

Assay. Transfer an accurately measured volume of the solution equivalent to about 
10 mg of Metronidazole to a 100-ml volumetric flask. Add 80 m1 of hydrochloric acid 
(0.1 mol/l) VS and shake. Dilute to volume with the same acid and mix well. Filter 
through a dry filter-paper, discarding the first few m1 of filtrate. Dilute accurately 
5.0 m1 of the filtrate to 200 m1 with hydrochloric acid (0.1 mol/l) VS and mix well. 

Measure the absorbance of the resulting solution in a l-cm layer at the maximum at 
about 277 nm. Calculate the content of C,H,N303, using the absorptivity value of 
37.7 (A :;; = 377). 

Pyrogens. Carry out the test as described under "Test for pyrogens" (Vol. 1, 
p. 155), injecting, per kg of the rabbit's mass, a solution of the injection in sterile 
water R containing the equivalent of 15 mg of Metronidazole. 

Prednisoloni et natrii phosphatis injectio 

Prednisolone sodium phosphate injection 

Composition. Prednisolone sodium phosphate injection is a sterile solution of 
prednisolone sodium phosphate in water for injections. 
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Description. A colourless solution. 

Category. Adrenal hormone. 

Storage. Prednisolone sodium phosphate injection should be protected from light 
and stored at a temperature not exceeding 15 "C. 

Labelling. The designation on the container should state the amount of active 
ingredient as the equivalent quantity of prednisolone in a suitable dose volume. It 
should also state whether any buffering agent is added. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 20 mg, 25 mg in vials. 

Prednisolone sodium phosphate injection contains a suitable stabilizing agent, and 
may contain a suitable buffering agent. The solution is sterilized by "Filtration" or 
by another suitable method (see "Methods of sterilization", page 18). 

Requirements 
Complies with the monograph for "Parenteral preparations" (see page 36). 

Prednisolone sodium phosphate injection contains not less than 90.0% and not 
more than 110.0% of the equivalent amount of prednisolone C2,H2,0, stated on 
the label. 

Identity tests 
A. Carry out the test as described under "Thin-layer chromatography" (Vol. 1, 

p. 83), using silica gel R4 as the coating substance and 6 volumes of l-butanol R, 
2 volumes of acetic anhydride R, and 2 volumes of water as the mobile phase, 
prepared immediately before use. Apply separately to the plate 5 p1 of each of 
the following four solutions. For solution (A) dilute a volume of the injection to 
obtain a concentration of the equivalent of 2 mg of prednisolone per ml. For 
solution (B) dissolve 27 mg of prednisolone sodium phosphate RS in 10 ml of 
water. For solution (C) prepare a mixture of equal volumes of solutions A and B. 
For solution (D) mix 2 ml of solution B with 2 m1 of a solution containing 29 mg 
of betamethasone sodium phosphate RS in 10 ml of water. After removing the 
plate from the chromatographc chamber, allow it to dry in air until the odour of 
solvent is no longer perceptible, heat to 110 OC for 10 minutes, and examine the 
chromatogram in ultraviolet light (254 nrn). 

The principal spot obtained with solution A corresponds in position, appear- 
ance, and intensity with that obtained with solution B. The chromatogram 
obtained with solution D shows two principal spots with almost the same Rf 
values. Additional spots due to pharmaceutical aids may be observed in the 
chromatograms obtained with solutions A and C. 
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B. Evaporate a volume of the injection equivalent to 2 mg of prednisolone to 
dryness on a water-bath. Dissolve the residue in 2 m1 of sulhric acid (-1760 gll) 
TS and allow to stand for 2 minutes; a red colour is produced. 

pH value. pH of the injection, 7.0-9.0. 

Assay. Dilute an accurately measured volume of the injection equivalent to about 
20 mg of prednisolone with sufficient water to produce 200 ml. To 25 rnl of this 
solution add 2.5 g of sodium chloride R and 1 m1 of hydrochloric acid (0.1 mol/l) VS, 
mix, and shake with three quantities, each of 25 ml, of chloroform R. Wash each 
chloroform extract with 1 m1 of hydrochloric acid (0.1 mol/l) VS, add the washings 
to the aqueous solution, and discard the chloroform layers. Extract the aqueous 
solution with two quantities, each of 10 ml, of tributyl phosphate R and dilute the 
combined extracts to 25 m1 with methanol R. Transfer 2 ml to a stoppered tube and 
add 10 m1 of isoniazid TS, heat to 50 'C for 3 hours, protecting the solution from 
light, and cool. 

Measure the absorbance in a l-cm layer at the maximum at about 405 nrn. Similarly 
prepare a blank solution, omitting the injection to be examined. Repeat the proce- 
dure using 25 ml of a solution of prednisolone sodium phosphate RS containing the 
equivalent of 0.10 mglml of prednisolone. Determine the latter by diluting an 
aliquot with water, measuring the absorbance of the dilution at the maximum at 
about 247 nrn. Calculate the content of C,,H,,O, in the injection being examined by 
comparison with the absorbances obtained and the exact strength of the solution of 

. . 
prednisolone sodium phosphate RS, using 419 at the 
maximum at 247 nrn. 

Quinini dihydrochloridi injectio 

Quinine dihydrochloride injection 

Composition. Quinine dihydrochloride injection is usually a concentrated, sterile 
solution of quinine dihydrochloride in water for injections. 

Description. Quinine dihydrochloride is an almost colourless to light yellow 
solution. 

Category. Antimalarial drug. 

Storage. Quinine dihydrochloride injection should be protected from light. 

Labelling. The designation on the container should state that the solution must be 
diluted to a strength not exceeding 30 mg per ml before administration. 

Additional information. Note. Care must be taken to ensure slow intravenous 
administration. 
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Strength in the current WHO Model list of essential drugs: 300 mg/ml. 

The solution is sterilized by "Heating in an autoclave" or any other suitable 
method (see "Methods of sterilization", page 18). 

Requirements 
Complies with the monograph for "Parenteral preparationsN (see page 36). 

Quinine dihydrochloride injection contains not less than 95.0% and not more than 
105.0% of the amount of C,,H2,N20,,2HC1 stated on the label. 

Identity tests 
A. Dilute a volume of the injection to a concentration of 0.5 mg of Quinine 

dihydrochloride per ml. To 10 m1 of this solution add 0.05 m1 of sulhric acid 
(-100 gll) TS; a strong blue fluorescence is produced. (Keep the solution for 
test B.) 

B. To the solution prepared for test A add 0.15 m1 of bromine TS1 and 1 m1 of 
ammonia (-100 g/l) TS; an emerald-green colour is produced. 

C. The injection yields reaction A described under "General identification tests" as 
characteristic of chlorides (Vol. 1, p. 112). 

pH value. pH of the injection, 1.5-3.0. 

Related cinchona alkaloids. Carry out the test as described under "Thin-layer 
chromatography" (Vol. 1, p. 83), using silica gel R1 as the coating substance and a 
mixture of 10 volumes of chloroform R, 8 volumes of acetone R, and 2.5 volumes of 
diethylamine R as the mobile phase. Apply separately to the plate 5 p1 of each of the 
following four solutions. For solution (A) dilute a volume of the injection with 
ethanol (-750 g/l) TS to obtain a concentration equivalent to 10 mg of Quinine 
dihydrochloride per ml. For solution (B) dissolve 12.5 mg of quinine R in 50 m1 of 
ethanol (-750 g/l) TS. For solution (C) dissolve 12.5 mg of cinchonidine Rin 50 m1 of 
ethanol (-750 g/l) TS. For solution (D) mix 1 m1 of solution B with 1 m1 of solution 
C. After removing the plate from the chromatographic chamber, allow it to dry in a 
current of air for 15 minutes and repeat the development. Heat the plate at 105 OC 
for 30 minutes, allow to cool, spray with potassium iodoplatinate TS, and examine 
the chromatogram in daylight. 

Any spot obtained with solution A, other than the principal spot, is not more 
intense than that obtained with solution B or solution C. If any spot is obtained 
with solution A immediately below the principal spot, it is disregarded. The test is 
valid only if the chromatogram obtained with solution D shows two distinctly 
separated spots. 
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Limit of dihydroquinine. Dilute an accurately measured volume of the injection 
equivalent to 0.2 g of Quinine dihydrochloride with water to 20 ml. Add 0.5 g of 
potassium bromide R, 15 m1 of hydrochloric acid (-70 g/l) TS, and 0.1 m1 of methyl 
red/ethanol TS. Titrate with potassium bromate (0.0167 moV1) VS until a yellow 
colour is produced. Add 0.5 g of potassium iodide R in 200 m1 of water, stopper the 
flask, and allow to stand in the dark for 5 minutes. Titrate the iodine liberated by 
excess potassium bromate in the solution with sodium thiosulfate (0.1 mol/l) VS, 
adding 2 m1 of starch TS when the solution has reached a light yellow colour. 
Repeat the procedure without the injection solution being examined and make any 
necessary corrections. 

Each m1 of potassium bromate (0.0167 mol/l) VS is equivalent to 19.87 mg of 
C,,H2,N,0,,2HCl. Express the results of both the above determination and the 
assay in percentages. The difference between the two is not more than 10%. 

Assay. Transfer an accurately measured volume of the injection equivalent to about 
0.5 g of Quinine dihydrochloride to a separator and add 20 m1 of water and 5 m1 of 
sodium hydroxide (-200 g/l) TS. Extract with successive quantities, each of 10 ml, 
of chloroform R until complete extraction of the alkaloid is effected. Wash each 
extract with the same two quantities, each of 5 ml, of water. Evaporate the 
combined chloroform layer, dissolve the residue in 50 ml of acetic anhydride R, add 
10 ml of glacial acetic acid R, and titrate with perchloric acid (0.1 mol/l) VS as 
described under "Non-aqueous titration", Method A (Vol. 1, p. 131). 

Each m1 of perchloric acid (0.1 moV1) VS is equivalent to 19.87 mg of 
C2,H2,N202,2HC1. 

Powders for injections 

Amphotericini B pulvis ad injectionem 

Amphotericin B powder for injections 

Composition. Amphotericin B powder for injections is a sterile powder of ampho- 
tericin B mixed with sodium desoxycholate. 

Description. A yellow to orange powder; odourless or almost odourless. . 

Category. Antifungal drug. 

Storage. Amphotericin B powder for injections should be protected from light and 
stored at a temperature between 2 and 8 "C. 
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Labelling. The designation on the container should state whether any buffering 
agents and preservatives are added. Further, it should indicate that it is intended for 
intravenous or intrathecal administration, and that it should be protected from light. 
Expiry date. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 50 mg. 

Amphotericin B powder for injections may contain suitable buffers and preserva- 
tives. In water, it yields a colloidal dispersion. The powder is sterilized by a suitable 
method (see "Methods of sterilization", page 18). 

Requirements 
The powder for injections and the reconstituted solution for injections comply with the 
monograph for "Parenteral preparations" (see page 36). 

Identity tests 
A. Dissolve a quantity of the powder for injections equivalent to 25 mg of Ampho- 

tericin B in 5 m1 of dimethyl sulfoxide R, add sufficient methanol R to produce 
50 ml, and dilute 2 m1 to 200 m1 with methanol R. The absorption spectrum of 
the resulting solution, when observed between 300 nm and 450 nm, exhibits 
three maxima at about 362 nm, 381 nm, and 405 nm. The ratio of the absor- 
bance of a l-cm layer at 362 nm to that at 381 nm is about 0.6; the ratio of the 
absorbance at 381 nm to that at 405 nm is about 0.9. 

B. Dissolve a quantity of the powder for injections equivalent to 1 mg of Ampho- 
tericin B in 2 ml of dimethyl sulfoxide R and introduce 5 m1 of phosphoric acid 
(-1440 g/l) TS to form a lower layer; a blue ring is immediately formed at the 
interface of the two liquids. Mix the two liquids; a strong blue colour is 
produced. Add 15 ml of water and mix; the colour of the solution changes to 
pale yellow. 

Loss on drying. Dry the powder for injections to constant mass at 40 'C under 
reduced pressure (not exceeding 0.6 kPa or 5 mm of mercury); it loses not more than 
80 mg/g. 

pH value. pH of a suspension of the powder for injections containing 10 mg of 
Arnphotericin B per m1 of carbon-dioxide-free water R, 7.2-8.0. 

Assay 

Mix the contents of 10 containers and carry out the assay as described. 

Triturate a quantity of the powder for injections equivalent to about 0.06 g of 
Amphotericin B, accurately weighed, with dimethylformamide R and add, with 
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shaking, sufficient dimethylformamide R to produce 100 ml. Dilute 10 m1 to 100 m1 
with dimethylformamide R and carry out the assay as described under "Microbio- 
logical assay of antibiotics" (Vol. 1, p. 145), using Saccharomyces cerevisiae (NCTC 
10716, or ATCC 9763) as the test organism, culture medium Cm3 with a final pH of 
6.1, sterile phosphate buffer, pH 10.5, TS1, an appropriate concentration of Arnpho- 
tericin B (usually between 0.5 and 10.0 pglml), and an incubation temperature of 
29-33 "C. The precision of the assay is such that the fiducial limits of error of the 
estimated potency (P = 0.95) are not less than 95% and not more than 105% of the 
estimated potency. 

The upper fiducial limit of error is not less than 750 pglg, calculated with reference 
to the dried substance. 

Undue toxicity. Carry out the test as described under "Test for undue toxicity" 
(Vol. 1, p. 154), administering orally 0.4 m1 of a solution in acacia (5 gll) TS 
containing a quantity of the powder for injections equivalent to 50 mg of Ampho- 
tericin B per ml. 

Pyrogens. Carry out the test as described under "Test for pyrogens" (Vol. 1, 
p. 155), injecting, per kg of the rabbit's mass, 0.5 m1 of a solution in sterile water R 
containing a quantity of the powder for injections equivalent to 1 mg of Amphoter- 
icin B, except that the temperature of 0.6 "C is replaced by 1.1 "C, the temperature of 
1.4 "C by 3.0 "C, and the temperature of 3.7 "C by 8.0 "C. 

Sterility. Complies with the "Sterility testing of antibiotics" (Vol. 1, p. 152), 
applying the membrane filtration test procedure. 

Ampicillini natrici pulvis ad injectionem 

Ampicillin sodium powder for injections 

Composition. Ampicillin sodium powder for injections is a sterile powder of 
ampicillin sodium. 

Description. A white or almost white powder. 

Category. Antibacterial drug. 

Storage. Ampicillin sodium powder for injections should be protected from light 
and stored at a temperature not exceeding 25 "C. The reconstituted solution should 
be used immediately after preparation. 

Labelling. The designation on the container should state the dose as the equivalent 
amount of anhydrous ampicillin. Expiry date. 
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Additional information. Strength in the current WHO Model list of essential 
drugs: 500 mg in vials. 

The powder is sterilized by a suitable method (see "Methods of sterilization", 
page 18). 

Requirements 
The powder fir injections and the reconstituted solution fir injections comply with the 
monograph for "Parenteral preparations" (see page 36). 

The container of Ampicillin sodium powder for injections contains not less than 
90.0% and not more than 110.0% of the amount of C,,H,,N,O,S stated on the 
label. 

Identity tests 
Either tests A and D or tests B, C, and D may be applied. 

A. Carry out the examination as described under "Spectrophotometry in the 
infrared region" (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
with the spectrum obtained from ampicillin sodium RS or with the reference 
spectrum of ampicillin sodium. 

B. Carry out the test as described under "Thin-layer chromatography" (Vol 1, 
p. 83), using silica gel R1 as the coating substance and a mixture of 65 volumes of 
acetone R, 10 volumes of water, 10 volumes of toluene R, and 2.5 volumes of 
glacial acetic acid R as the mobile phase. Apply separately to the plate 2 p1 of 
each of the following two solutions. For solution (A) shake a quantity of the 
powder for injections equivalent to 5 mg of Ampicillin sodium with 10 m1 of a 
mixture of 4 volumes of acetone R and 1 volume of hydrochloric acid (0.1 moV1) 
VS, filter, and use the clear Filtrate. For solution (B) dissolve 25 mg of ampicillin 
sodium RS in 5 m1 of the same mixture of solvents. After removing the plate 
from the chromatographic chamber, allow it to dry in air, spray lightly with 
triketohydrindene/ethanol TS, dry at 90 "C for 15 minutes, and examine the 
chromatogram in daylight. 

The principal spot obtained with solution A corresponds in position, appear- 
ance, and intensity with that obtained with solution B. 

C. To  a quantity of the powder for injections equivalent to 2 mg of Ampicillin 
sodium in a test-tube add 1 drop of water followed by 2 m1 of sulfuric acid 
(-1760 g/l) TS and mix; the solution is colourless. Immerse the test-tube for 
l minute in a water-bath; the solution remains colourless. Place the same 
quantity of powder in a second test-tube, add 1 drop of water and 2 m1 of 
formaldehyde/sulfuric acid TS, and mix; the solution is colourless. Immerse 
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the test-tube for 1 minute in a water-bath; a dark yellow colour is pro- 
duced. 

D. When tested for sodium as described under "General identification tests" 
(Vol. 1, p. 115), the powder for injections yields the characteristic reactions. If 
reaction B is to be used, ignite a small quantity of the powder for injections and 
dissolve the residue in acetic acid (-60 g/l) TS. 

Specific optical rotation. Use a solution containing a quantity of the powder 
for injections equivalent to 5 mg of Arnpiciuin sodium per m1 in acetate standard 
buffer TS and calculate with reference to the anhydrous substance; [a] 2,0°C = +260 to 
+290°. 

Clarity of solution. A freshly prepared solution of the powder for injections 
equivalent to 1 g of Ampicillin sodium in 10 m1 of water is clear. A similar solution 
in 10 m1 of hydrochloric acid (1 mol/l) VS is also clear. 

Water. Determine as described under "Determination of water by the Karl Fischer 
method", Method A (Vol. 1, p. 135), using a quantity of the powder for injections 
equivalent to 0.5 g of Ampicillin sodium; the water content is not more than 
20 mg/g. 

pH value. pH of a solution containing a quantity of the powder for injections 
equivalent to 0.1 g of Ampicillin sodium per m1 of carbon-dioxide-free water R, 
8.0-10.0. 

Assay 

M i x  the contents of 40 containers and carry out the assay as described. 

Dissolve a quantity of the powder for injections equivalent to about 0.12 g of 
Ampicillin sodium, accurately weighed, in sufficient water to produce 500 ml. 
Transfer 10 ml of this solution to a 100-ml volumetric flask, add 10 ml of buffer 
borate, pH 9.0, TS and 1 ml of acetic anhydride/dioxan TS, allow to stand for 
5 minutes at room temperature, and dilute to volume with water. Transfer two 2-ml 
aliquots of this solution into separate stoppered tubes. To one tube add 10 ml of 
imidazole/mercuric chloride TS, mix, stopper the tube, and place in a water-bath at 
60 "C for exactly 25 minutes. Cool the tube rapidly to 20 'C (solution A). To the 
second tube add 10 m1 of water and mix (solution B). 

Without delay measure the absorbance of a l-cm layer at the maximum at about 
325 nm against a solvent cell containing a mixture of 2 m1 of water and 10 m1 of 
imidazole/mercuric chloride TS for solution A and water for solution B. 

From the difference between the absorbance of solution A and that of solution B, 
calculate as a percentage the amount of Cl,Hl,N,O,S in the powder for injections by 
comparison with ampiciUin RS. In an adequately calibrated spectrophotometer the 
absorbance of the reference solution should be 0.29 + 0.02. 
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Pyrogens. Carry out the test as described under "Test for pyrogens" (Vol. 1, p. 155), 
injecting, per kg of the rabbit's mass, 5 m1 of a solution in sterile water R containing 
a quantity of the powder for injections equivalent to 20 mg of Arnpicillin sodium. 

Benzylpenicillini kalici pulvis ad injectionem 

Benzylpenicillin potassium powder for injections 

Composition. Benzylpenicillin potassium powder for injections is a sterile powder 
of benzylpenicillin potassium. 

I Description. A white or almost white, crystalline powder. 

I Category. Antibacterial drug. 

Storage. Benzylpenicillin potassium powder for injections should be kept at a 
temperature not exceeding 25 "C. Unless otherwise recommended by the manufac- 
turer, the r e c o n s t i t u t e d ~ s h o u l d  be used within 24 hours when stored at a 
temperature not exceeding 20 "C or within 7 days (14 days if a buffering agent is 
present) when stored at a temperature between 2 and 8 "C. 

Labelling. The designation on the container should state the nature of the buffering 
agent. Expiry date. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 600 mg and 3 g of Benzylpenicillin. 

Benzylpenicillin potassium powder for injections usually contains a suitable buffer- 
ing agent. The powder is sterilized by a suitable method (see "Methods of 
sterilization", page 18). 

Requirements 
The powder for injections and the reconstituted solution for injections comply with the 
monograph for "Parenteral preparations" (see page 36). 

The container of Benzylpenicillin potassium powder for injections contains not less 
than 90.0% and not more than 110.0% of the amount of Cl,Hl,KN,O,S stated on 
the label. 

Identity tests 
Either tests A and D or tests B, C, and D may be applied. 

I A. Carry out the examination as described under "Spectrophotometry in the 
infrared region" (Vol. 1, p. 40). The infrared absorption spectrum is concordant 



Monographs for dosage forms 

with the spectrum obtained from benzylpenicillin potassium RS or with the 
reference spectrum of benzylpenicillin potassium. 

B. Dissolve a quantity of the powder for injections equivalent to 0.1 g of Ben- 
zylpenicillin potassium in sufficient phosphate buffer, pH 7.0, (0.067 moV1) TS 
to produce 100 ml. Dilute 10 m1 with the same reagent to produce 100 m1 

,- 

(solution A). To 10 m1 of solution A add 0.5 m1 of a solution prepared by d i l u t i n g r  
m1 of penicillinase TS to 10 m1 with water and allow to stand at 30 "C for 
10 minutes (solution B). Place 5 m1 of each of solutionsA and B in two separate test- 
tubes and add to each tube 10 m1 of acetate buffer, pH 4.6, TS and 5 m1 of iodine 
(0.0005 mol/l) VS. Aher mixing the contents of each tube add 0.1 m1 of starch 
TS; the mixture obtained with solution A is blue and that with solution B remains 
colourless. 

C. To a quantity of the powder for injections equivalent to 2 mg of Benzylpenicillin 
potassium in a test-tube add 1 drop of water followed by 2 m1 of sulfuric acid 
(-1760 g/l) TS and mix; the solution is colourless. Immerse the test-tube for 
1 minute in a water-bath; the solution remains colourless. Place a further similar 
quantity of the powder for injections in a second test-tube, add 1 drop of water 
and 2 m1 of formaldehyde/sulfuric acid TS, and mix; the solution is brownish 
yellow. Immerse the test-tube for 1 minute in a water-bath; a reddish brown 
colour is produced. 

D. Ignite a small quantity of the powder for injections, dissolve the residue in 
water, and filter; on addition of 2 m1 of sodium hydroxide (-80 g/l) TS to the 
filtrate it yields the reaction described under "General identification tests" as 
characteristic of potassium (Vol. 1, p. 114). 

Clarity and colour of solution. A solution of the powder for injections equivalent 
to 0.2 g of Benzylpenicillin potassium in 10 m1 of carbon-dioxide-free water R is 
clear and colourless. (Keep this solution for the "pH value".) 

Loss on drying. Dry the powder for injections to constant mass at 105 "C; it loses 
not more than 10 mg/g. 

pH value. pH of the solution prepared above for the test of clarity and colour, 
5.5-7.5. 

Assay 

M i x  the contents of 10 containers and c a t y  out the assay as described. 

Dissolve a quantity of the powder equivalent to about 50 mg of Benzylpenicillin 
potassium, accurately weighed, in sufficient water to produce 1000 ml. Transfer 
two 2-rnl aliquots of this solution into separate stoppered tubes. To one tube add 
10 m1 of imidazole/mercuric chloride TS, mix, stopper the tube, and place in a 
water-bath at 60 "C for exactly 25 minutes. Cool the tube rapidly to 20 'C (solution 
A).To the second tube add 10 m1 of water and mix (solution B). 
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Without delay measure the absorbance of a l-cm layer at the maximum at about 
325 nm against a solvent cell containing a mixture of 2 m1 of water and 10 m1 of 
imidazole/mercuric chloride TS for solution A and water for solution B. 

From the difference between the absorbance of solution A and that of solution B, 
calculate the amount of C,,H,,KN,O,S in the powder for injections by comparison 
with benzylpenicillin sodium RS similarly and concurrently examined, talung into 
account that each mg of benzylpenicillin sodium RS (C,,H,,N,NaO,S) is equivalent 
to 1.045 mg of benzylpenicillin potassium (C,,H,,KN,O,S). In an adequately cali- 
brated spectrophotometer the absorbance of the reference solution should be 0.62 + 
0.03. 

Pyrogens. Carry out the test as described under "Test for pyrogens" (Vol. 1, 
p. 155), injecting, per kg of the rabbit's mass, 5 m1 of a solution in sterile water R 
containing a quantity of the powder for injections equivalent to 1.5 mg of Ben- 
zylpenicillin potassium. 

Cloxacillini natrici pulvis ad injectionem 

Cloxacillin sodium powder for injections 

Composition. Cloxacillin sodium powder for injections is a sterile powder of 
cloxacillin sodium. 

Description. A white, crystalline powder. 

Category. Antibacterial drug. 

Storage. Cloxacillin sodium powder for injections should be protected from light, 
and stored at a temperature not exceeding 25 "C. 

Labelling. The designation on the container should state the quantity of Cloxacillin 
sodium in terms of the equivalent amount of cloxacillin. Expiry date. 

Additional information. Strength in the current WHO Model list of essential 
drugs: the equivalent of 500 mg of cloxacillin in vials. 

Cloxacillin sodium powder for injections is hygroscopic. The powder is sterilized 
by a suitable method (see "Methods of sterilization", page 18). 

Requirements 
The powder for injections and the reconstituted solution for injections comply with the 
monograph for "Parenteral preparations" (see page 36). 
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The container of Cloxacillin sodium powder for injections contains not less than 
90.0% and not more than 110.0% of the amount of C,,H,,ClN,NaO,S stated on 
the label. 

Identity tests 
Either tests A and D or tests B, C, and D may be applied. 

A. Carry out the examination as described under "Spectrophotometry in the 
infrared region" (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
with the spectrum obtained from cloxacillin sodium RS or with the reference 
spectrum of cloxacillin sodium. 

B. Carry out the test as described under "Thin-layer chromatographyJJ (Vol. 1, 
p. 83), using silanized silica gel R3 as the coating substance and a mixture 
of 30 volumes of acetone R and 70 volumes of a solution containing 
154 g11 of ammonium acetate R ,  the pH of which has been adjusted to 5.0 
with glacial acetic acid R, as the mobile phase. Apply separately to the plate 
1 p1 of each of the following three solutions. For solution (A) shake a quan- 
tity of the powder for injections equivalent to 0.25 g of Cloxacillin sodium 
with 50 m1 of water, filter, and use the clear filtrate. For solution (B) dis- 
solve 25 mg of cloxacillin sodium RS in 5 m1 of water, and for solution (C) 
dissolve 25 mg of each of cloxacillin sodium RS, dicloxacillin sodium RS, 
and flucloxacillin sodium RS together in 5 m1 of water. After removing the 
plate from the chromatographic chamber, allow it to dry in air and expose 
it to the vapour of iodine R until spots appear. Examine the chromatogram 
in daylight. 

The principal spot obtained with solution A corresponds in position, appear- 
ance, and intensity with that obtained with solution B. The test is valid only if 
the chromatogram obtained with solution C shows three distinctly separated 
spots. 

C. Place a quantity of the powder for injections equivalent to 2 mg of Cloxacillin 
sodium in a test-tube and add 2 mg of disodium chromotropate R and 2 m1 of 
sulfuric acid (-1760 gll) TS. Immerse the tube in a suitable bath at 150 "C for 
3-4 minutes; a red-violet colour is produced. 

D. Ignite a quantity of the powder for injections equivalent to 20 mg of Cloxacillin 
sodium and dissolve the residue in acetic acid (-60 gll) TS. The solution yields 
reaction B described under "General identification tests" as characteristic of 
sodium (Vol. 1, p. 115). 

Specific optical rotation. Use a solution containing a quantity of the powder for 
injections equivalent to 10 mg of Cloxacillin sodium per ml, and calculate with 
reference to the anhydrous substance; [a] 2,0°C= +l63 to +l72 ". 
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Clarity and colour of solution. A solution of the powder for injections equivalent 
to 0.2 g of Cloxacillin sodium in 10 m1 of carbon-dioxide-free water R is clear and 
colourless. (Keep this solution for the "pH valuen.) 

Water. Determine as described under "Determination of water by the Karl Fischer 
method", Method A (Vol. 1, p. 135), using a quantity of the ~ o w d e r  for injections 
equivalent to 0.25 g of Cloxacillin sodium; the water content is not less than 
35 mg/g and not more than 45 mg/g. 

pH value. pH of the solution prepared above for the test of clarity and colour, 
5.G7.0. 

Assay 
M i x  the contents of 40 containers and carry out the assay as described. 

Transfer a quantity of the powder for injections equivalent to about 0.1 g of 
Cloxacillin, accurately weighed, to a 500-ml flask and dilute to volume with water. 
Dilute 25 m1 to 100 m1 with water. Transfer two 2-m1 aliquots of this solution into 
separate stoppered tubes. To one tube add 10 m1 of imidazole/mercuric chloride 
TS, mix, stopper the tube, and place in a water-bath at 60 'C for exactly 25 minutes. 
Cool the tube rapidly to 20 "C (solution A). TO the second tube add 10 m1 of water 
and mix (solution B). 

Without delay measure the absorbance of a l-cm layer at the maximum at about 
343 nrn against a solvent cell containing a mixture of 2 m1 of water and 10 ml of 
imidazole/mercuric chloride TS for solution A and water for solution B. 

From the difference between the absorbance of solution A and that of solution B, 
calculate the amount of C,,H,,ClN,NaO,S in the substance being examined by 
comparison with cloxacillin sodium RS. In an adequately calibrated spectropho- 
tometer the absorbance of the reference solution should be 0.40 + 0.02. 

Pyrogens. Carry out the test as described under "Test for pyrogens" (Vol. 1, 
p. 155), injecting, per kg of the rabbit's mass, 5 m1 of a solution in sterile water R 
containing a quantity of the powder for injections equivalent to 6 mg of Cloxacillin 
sodium. 

Pentamidini isetionatis pulvis ad injectionem 

Pentamidine isetionate powder for injections 

Composition. Pentamidine isetionate powder for injections is a sterile powder of 
pentamidine isetionate. 
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Description. A white or almost white, crystalline powder; odourless. 

Category. Antileishmaniasis drug. 

Labelling. The designation on the container should state that Pentamidine isetion- 
ate injection should be used immediately after preparation. Expiry date. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 200 mg. 

Pentamidine isetionate is hygroscopic. The injection deteriorates on storage. The 
powder is sterilized by a suitable method (see "Methods of sterilization", page 18). 

Requirements 

The powder for injections and the reconstituted solution for injections comply with the 
monograph for "Parenteral preparations" (see page 36). 

The container of Pentamidine isetionate powder for injections contains not less 
than 90.0% and not more than 110.0% of the amount of C,,H,4N,0,,2C,H,04S 
stated on the label. 

Identity tests 
Either test A alone or tests B and C may by applied. 

A. Carry out the examination as described under "Spectrophotometry in the 
infrared region" (Vol. 1, p. 40). The infrared absorption spectrum is concordant 
with the spectrum obtained from pentamidine isetionate RS or with the reference 
spectrum of pentamidine isetionate. 

B. The absorption spectrum of a solution containing a quantity of the powder for 
injections equivalent to 10 mg Pentamidine isetionate per m1 of hydrochloric 
acid (0.01 mol/l) VS, when observed between 230 nrn and 350 m ,  exhibits a 
maximum at about 262 m ;  the absorbance of a l-cm layer at this wavelength is 
about 0.47. 

C. To a quantity of the powder for injections equivalent to 0.5 g of Pentamidine 
isetionate add 5 m1 of water and heat to 80 'C to dissolve. Add 10 rnl of sodium 
hydroxide (-50 g/l) TS, cool in ice, and filter. To 2 m1 of the filtrate add 0.2 m1 of 
nitric acid (-1000 g/l) TS followed by 0.2 m1 of ceric ammonium nitrate TS; a 
red-orange colour is produced. 

Clarity and colour of solution. A solution of the powder for injections equivalent 
to 0.5 g of Pentamidine isetionate in 10 m1 of carbon-dioxide-free water R is clear 
and colourless. (Keep this solution for the "pH value".) 
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pH value. pH of the solution prepared above for the test of clarity and colour, 
4.5-6.5. 

Related substances. Carry out the test as described under "Thin-layer chroma- 
tography" (Vol. 1, p. 83), using silica gel R6, activated at 105 "C For 1 hour, as the 
coating substance (a precoated plate from a commercial source is suitable), and as 
the mobile phase the upper layer obtained by shaking together 10 volumes of 
water, 8 volumes of l-butanol R, and 2 volumes of glacial acetic acid R. Apply 
separately to the plate 10 p1 of each of the following two solutions. For solution (A) 
dissolve a quantity of the powder for injections equivalent to 0.1 g of Pentamidine 
isetionate in 2 m1 of methanol R. For solution (B) dilute 1 m1 of solution A to 200 ml 
with methanol R. After removing the plate from the chromatographic chamber, 
allow it to dry in air, and examine the chromatogram in ultraviolet light (254 nm). 

Any spot obtained with solution A, other than the principal spot, is not more 
intense than that obtained with solution B. 

Assay 

Mix the contents of 10 containers and carry out the assay as described. 

Use Method A as described under "Determination of nitrogen" (Vol. 1, p. 136), 
with a quantity of the powder for injections equivalent to about 0.4 g of Pentami- 
dine isetionate, accurately weighed, and 9 ml of nitrogen-free sulfuric acid 
(- 1760 gll) TS. 

Each ml of sulfuric acid (0.05 mol/l) VS is equivalent to 14.82 mg of 
C,9H,,N,0,12C,H,0,S' 

Prednisoloni et natrii succinatis pulvis ad injectionem 

Prednisolone sodium succinate powder for injections 

Composition. Prednisolone sodium succinate powder for injections is a sterile 
powder of prednisolone sodium succinate prepared from prednisolone succinate 
with the aid of sodium hydroxide or sodium carbonate. 

Description. A whlte powder or friable lumps; odourless. 

Category. Adrenal hormone. 

Labelling. The designation on the container should state the dose as the equivalent 
amount of prednisolone. It shouldalso state thenature ofthe bufferingagent. Expiry date. 
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Additional information. Strength in the current WHO Model list of essential 
drugs: 20 mg, 25 mg in vials. 

Prednisolone sodium succinate powder for injections usually contains a suitable 
buffering agent. The powder is sterilized by a suitable method (see "Methods of 
sterilization", page 18). 

Requirements 
The powder for injections and the reconstituted solution for injections comply with the 
monograph for "Parenteral preparations" (see page 36). 

The container of Prednisolone sodium succinate powder for injections contains not 
less than 90.0% and not more than 110.0% of the equivalent amount of pred- 
nisolone C2,H2,0, stated on the label. 

Identity tests 
Either tests A and D or tests B, C, and D may be applied. 

A. Dissolve a quantity of the powder for injections equivalent to 40 mg of pred- 
nisolone in 20 ml of water, add 3 m1 of hydrochloric acid (-70 gll) TS, and 
extract with 25 m1 of chloroform R. Filter the extract into a beaker, evaporate to 
dryness on a water-bath, and dry the residue at 60 "C for 1 hour. Carry out the 
examination as described under "Spectrophotometry in the infrared region" 
(Vol. 1, p. 40). The infrared absorption spectrum is concordant with the spec- 
trum obtained from prednisolone succinate RS or with the reference spectrum of 
prednisolone succinate. 

B. Carry out the test as described under "Thin-layer chromatography" (Vol. 1, 
p. 83), using silica gel R4 as the coating substance and 6 volumes of l-butanol R, 
2 volumes of acetic anhydride R, and 2 volumes of water as the mobile phase, 
prepared immediately before use. Apply separately to the plate 5 p1 of each of 
the following two solutions. For solution (A) dissolve a quantity of the powder 
for injections to obtain a concentration equivalent to 2 mg of prednisolone per 
ml. For solution (B) dissolve 28 mg of prednisolone succinate RS in 10 m1 of 
water. After removing the plate from the chromatographic chamber, allow it to 
dry in air until the odour of solvent is no longer perceptible, heat to 110 'C for 
10 minutes, and examine the chromatogram in ultraviolet light (254 nm). 

The principal spot obtained with solution A corresponds in position, appear- 
ance, and intensity with that obtained with solution B. 

C. To a quantity of the powder for injections equivalent to 2 mg of prednisolone 
add 2 ml of sulfuric acid (-1760 g/l) TS and allow to stand for 2 minutes; a red 
colour is produced. 
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D. Ignite a quantity of the powder for injections equivalent to 20 mg of predniso- 
lone and dissolve the residue in acetic acid (-60 g/l) TS. The solution yields 
reaction B described under "General identification tests" as characteristic of 
sodium (Vol. 1, p. 115). 

Clarity of solution. A solution containing a quantity of the powder for injections 
equivalent to 0.35 g of prednisolone in 10 m1 of carbon-dioxide free water R is clear. 
(Keep this solution for the "pH value".) 

Loss on drying. Dry the powder for injections at 60 "C under reduced pressure (not 
exceeding 0.6 kPa or 5 mm of mercury) over phosphorus pentoxide R for 3 hours; it 
loses not more than 20 mg/g. 

pH value. pH of the solution prepared above for the test of clarity, 6.5-8.0. 

Assay 

M i x  the contents of 10 containers and carry out the assay as described. 

Dissolve a portion of the powder for injections equivalent to about 0.05 g of 
prednisolone, accurately weighed, in 5 ml of water and dilute with sufficient 
ethanol (-750 g/l) TS to produce 200 ml. Dilute 4 m1 to 100 m1 with ethanol 
(-750 g/l) TS. Transfer 20 m1 of the resulting solution to a glass-stoppered 50-m1 
conical flask (solution A). Separately, dissolve 64 mg of prednisolone succinate RS, 
accurately weighed, in 100 ml of ethanol (-750 g/l) TS, add 5 m1 of water, and dilute 
with sufficient ethanol (-750 g/l) TS to produce 200 ml. Dilute 4 m1 to 100 m1 with 
ethanol (-750 g/l) TS. Transfer 20 m1 of the resulting solution to a glass-stoppered 
50-ml conical flask (solution B). To each flask containing solutions A and B and a third 
one containing 20 ml of ethanol (-750 g/l) TS to serve as a blank, add 2 m1 of blue 
tetrazolium/ethanol TS, mix, then add 2 m1 of tetramethylammonium hydroxidel 
ethanol TS, mix, and allow to stand in the dark for 90 minutes. 

Without delay measure the absorbance of solutions A and B against the blank, using 
a suitable spectrophotometer at a maximum wavelength of about 525 nm. 

Calculate the amount of C,,H,,O, in the substance being examined using the 
formula 5C(0.7827)(AU/AJ where C is the concentration in mg per ml of predniso- 
lone succinate RS, 0.7827 is the ratio of the relative molecular mass of prednisolone 
to that of prednisolone succinate, and AU and As are the absorbances of solutions A 
and B, respectively. 
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Procaini benzylpenicillini pulvis ad injection em 

Procaine benzylpenicillin powder for injections 

Composition. Procaine benzylpenicillin powder for injections is a sterile powder 
of procaine benzylpenicillin. 

Description. A white or almost white, crystalline powder. 

Category. Antibacterial drug. 

Storage. Procaine benzylpenicillin powder for injections should be protected from 
light and stored at a temperature not exceeding 25 "C. 

Labelling. The designation on the container should state the nature of the buffering 
agent. Expiry date. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 1 g and 3 g. 

Procaine benzylpenicillin powder for injections usually contains a suitable buffering 
agent. The powder is sterilized by a suitable method (see "Methods of steriliza- 
tion", page 18). The reconstituted preparation is a suspension. 

Requirements 
The powder for injections and the reconstituted- for injections comply with the 
monograph for "Parenteral preparations" (see page 36). 

The container of Procaine benzylpenicillin powder for injections contains not less 
than 90.0% and not more than I~O.O% of the amount of total penicillins calculat- L/ 
ed as Cl,Hl,N20,S,C,,H2,N202 and not less than 36.0% and not more than 44.0% 
of C,,H2,N202, both stated on the label. 

Identity tests 
A. To a quantity of the powder for injections equivalent to 2 mg of Procaine 

benzylpenicillin in a test-tube add 0.05 m1 of water followed by 2 m1 of sulhric 
acid (-1760 g/l) TS and mix; the solution is almost colourless. Immerse the test- 
tube for 1 minute in a water-bath; the solution remains almost colourless. Place 
the same quantity of the powder for injections in a second test-tube, add 1 drop 
of water and 2 m1 of formaldehyde/sulhric acid TS, and mix; the solution is 
almost colourless and after a few minutes the colour changes to yellow-brown. 
Immerse the test-tube for 1 minute in a water-bath; a reddish brown colour is 
produced. 
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S+.?C!~/ B. a quantity of the powder for injections equivalent to 10 mg of Procaine 
benzylpenicillin in 10 m1 of water and add 0.5 m1 of neutral red/ethanol TS. Add 
sufficient sodium hydroxide (0.01 moV1) VS to give a permanent orange colour 
and then add 1 m1 of penicillinase TS; the colour changes rapidly to red. 

C. A quantity of the powder for injections equivalent to 50 mg of Procaine ben- 
zylpenicillin yields the reaction described for the identification of primary 
aromatic amines under "General identification tests" (Vol. 1, p. 11 l), producing 
a bright, orange-red precipitate. 

Water. Determine as described under "Determination of water by the Karl Fischer 
Method", Method A (Vol. 1, p. 135), using a quantity of the powder for injections 
equivalent to 0.5 g of Procaine benzylpenicillin; the water content is not less than 

1 28 mg/g and not more than 42 mg/g. 

~ Assays 

1 M i x  the contents of 10 containers and carry out the assays as described. 

. S y  Total penicillins. a quantity of the powder for injections equivalent to 
1 about 0.045 g of Procaine benzylpenicillin, accurately weighed, in sufficient water 

q ,~@!to  produce 1000 m1. Transfer two 2-m1 aliquots of this into separate 
S*' stoppered tubes. To one tube add 10 m1 of imidazole/mercuric chloride TS, mix, 

stopper the tube, and place in a water-bath at 60 "C for exactly 25 minutes. Cool the 
tube rapidly to 20 "C (solution A). To the second tube add 10 m1 of water and mix 
(solution B). 

Without delay measure the absorbance of a l-cm layer at the maximum at about 
314 nrn against a solvent cell containing a mixture of 2 m1 of water and 10 m1 of 
imidazole/mercuric chloride TS for solution A and water for solution B. 

From the difference between the absorbance of solution A and that of solution B, 
calculate the amount of C16H18N20,S,C13H2,N,0, in the substance being examined 
by comparison with 0.050 g of benzylpenicillin sodium RS, taking into account that 
each mg of benzylpenicillin sodium RS (Cl,Hl,N,NaO,S) is equivalent to 1.601 mg 
of C16H18N,0,S,C13H,,N,0,. In an adequately calibrated spectrophotometer the 
absorbance of the reference solution should be 0.62 + 0.03. 

Procaine. Suspend a quantity of the powder for injections equivalent to about 0.5 g 
of Procaine benzylpenicillin, accurately weighed, in 10 m1 of water, add 5 m1 of 
sodium carbonate (75 g/l) TS, and extract with four successive quantities, each of 
25 ml, of chloroform R, filter the chloroform extracts, and evaporate to a small 
volume on a water-bath. Add 20 ml of hydrochloric acid (0.1 moV1) VS and distil off 
the remaining chloroform. Cool, add 0.25 m1 of methyl red/ethanol TS, and back- 
titrate with sodium hydroxide (0.1 mol/l) VS. 

I Each ml of hydrochloric acid (0.1 mol/l) VS is equivalent to 23.63 mg of C13H2,N202. 
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Pyrogens. Carry out the test as described under "Test for pyrogensJJ (Vol. 1, sdpd',w/ 
p. 155), injecting, per kg of the rabbit's mass, 5 m1 of a in sterile water R 
containing a quantity of the powder for injections equivalent to 2 mg of Procaine 
benzylpenicillin. 

Streptomycini sulfatis pulvis ad injectionem 

Streptomycin sulfate powder for injections 

Composition. Streptomycin sulfate powder for injections is a sterile powder of 
streptomycin sulfate. 

Description. A white or almost white powder; odourless or with a slight odour. 

Category. Antituberculosis drug. 

Storage. Streptomycin sulfate powder for injections should be kept at a tempera- 
ture not exceeding 25 "C. Unless otherwise recommended by the manufacturer, the 
reconstituted suspension should be used within 4 days when stored at a tempera- 
ture between 2 and 8 "C and protected from light. 

Labelling. The designation on the container should state the dose in the equivalent 
amount of streptomycin. It should also state the nature of the buffering agent, 
preseruatives, and stabilizers. Expiry date. 

Additional information. Strength in the current WHO Model list of essential 
drugs: 1 g of streptomycin base. 

Streptomycin sulfate powder for injections may contain suitable buffers, preserva- 
tives, and stabilizers. The powder is sterilized by a suitable method (see 'Methods 
of sterilization", page 18). 

Requirements 
The powder for injections and the reconstituted solution for injections comply with the 
monograph for "Parenteral preparations" (see page 36). 

Identity tests 
Either tests A and D or tests B, C, and D may be applied. 

A. Carry out the test as described under "Thin-layer chromatographyJJ (Vol. 1, 
p. 83), but using the coating prepared as follows: to 0.3 g of carbomer R add 
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240 m1 of water, mix, and shake moderately for 1 hour; then add gradually while 
stirring a sufficient volume of sodium hydroxide (-80 gll) TS to adjust to pH 7.0. 
To this mixture add 30 g of silica gel R3 and coat the plate with a layer 0.75 mm 
thick. Heat the plate to 100 'C for 1 hour, cool, and use immediately. Use 
potassium dihydrogen phosphate (70 gll) TS as the mobile phase. Apply sepa- 
rately to the plate 10 p1 of each of the following three solutions. For solution (A) 
dissolve a quantity of the powder for injections equivalent to 5 mg of Strepto- 
mycin sulfate in 5 m1 of water. For solution (B) dissolve 10 mg of streptomycin 
sulfate RS in 10 m1 of water. For solution (C) dissolve 1 mg of kanamycin 
monosulfate RS and 1 mg of neomycin sulfate RS in 1 ml of solution B. Develop 
the plate for a distance of 12 cm. AEter removing the plate from the chromato- 
graphic chamber, allow it to dry in a current of warm air, and spray with a 
mixture of equal volumes of naphthalene-1,3-diol/ethanol TS and sulfuric acid 
(-635 gll) TS. Heat the plate to 150 'C for 5-10 minutes and examine the 
chromatogram in daylight. 

The principal spot obtained with solution A corresponds in position, appearance, 
and intensity with that obtained with solution B. The test is valid only if the 
chromatogram obtained with solution C shows three clearly separated spots. 

B. Dissolve a quantity of the powder for injections equivalent to 0.1 g of Streptomy- 
cin sulfate in 4 rnl of water, add 1 m1 of sodium hydroxide (-80 gll) TS, and heat 
on a water-bath for 5 minutes. Cool and add 1.5 ml of hydrochloric acid (-70 gll) 
TS and 1 drop of ferric chloride (25 gll) TS; an intense violet colour is produced. 

C. Dissolve a quantity of the powder for injections equivalent to 0.1 g of Streptomycin 
sulfate in 2 m1 of water, add 1 rnl of l-naphthol TS1 and 2 ml of a mixture of equal 
volumes of sodium hypochlorite (-40 gll) TS and water; a red colour is produced. 

D. A solution containing a quantity of the powder for injections equivalent to 
50 mg of Streptomycin sulfate yields reaction A described under "General 
identification tests" as characteristic of sulfates (Vol. 1, p. 115). 

Clarity and colour of solution. A solution of the powder for injections equivalent 
to 2.5 g of Streptomycin sulfate in 10 m1 of carbon-dioxide-free water R is clear and 
colourless. (Keep this solution for the "pH value".) 

Loss on drying. Dry the powder for injections at 60 'C under reduced pressure (not 
exceeding 0.6 kPa or 5 mm of mercury) for 3 hours; it loses not more than 70 mglg. 

pH value. pH of the solution prepared above for the test of clarity and colour, 
5.W.O. 

Assays 

M i x  the contents of 40 containers and carry out the assays as described. 
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Potency. Carry out the assay as described under "Microbiological assay of anti- 
biotics" (Vol. 1, p. 145), using either (a) Bacillus subtilis (NCTC 8236, or ATCC 11774) 
as the test organism, culture medium Cm1 with a final pH of 7.9-8.0, sterile 
phosphate buffer, pH 8.0, TS1 or TS2, an appropriate concentration of streptomy- 
cin (usually between 5 and 20 IU/ml), and an incubation temperature of 36-39 "C, or 
(b) Bacillus subtilis (ATCC 6633) as the test organism, culture medium Cm1 with a 
final pH of 8.0-8.1, sterile phosphate buffer, pH 8.0, TS1 or TS2, an appropriate 
concentration of streptomycin (usually between 3 and 15 IU/ml) and an incubation 
temperature of 35-37 "C. The precision of the assay is such that the fiducial limits of 
error of the estimated potency (P = 0.95) are not less than 95% and not more than 
105% of the estimated potency. 

The upper fiducial limit of error is not less than 720 IU per mg calculated with 
reference to the dried substance. Using the average contents and estimated potency, 
calculate the total number of units of streptomycin in the container. 

In places where the microbiological determination is not feasible perform the following 
alternative assay. 

Streptomycin sulfate. Dissolve a quantity of the powder for injections equivalent 
to about 0.1 g of Streptomycin sulfate, accurately weighed, in sufficient water to 
produce 100 ml. To 5 m1 add 5 ml of sodium hydroxide (0.2 mol/l) VS and heat in a 
water-bath for exactly 10 minutes. Cool in ice for exactly 5 minutes. Add 3 m1 of 
ferric ammonium sulfate TS2, as well as sufficient water to produce 25 ml, mix, and 
allow to stand for exactly 20 minutes after the addition of the last reagent. 

Immediately measure the absorbance of a l-cm layer at the maximum at about 
525 nm, against a solvent cell containing a solution prepared in the same manner 
but omitting the powder for injections being examined. Calculate the content of 
(C,,H3,N,O1,),,3H,SO, in the powder for injections, using the absorptivity value of 
1.18 (A ::; = 11.8). Using the result and the average mass of contents, calculate the 
total content of streptomycin in the container, using the conversion 800 mg of 
streptomycin being equivalent to 1 g of Streptomycin sulfate. The container of 
Streptomycin sulfate powder for injections contains not less than 90.0% and not 
more than 115.0% of the amount of C,lH3,N,01, stated on the label. 

Undue toxicity. Carry out the test as described under "Test for undue toxicity" 
(Vol. 1, p. 154), using 0.5 ml of a solution in sterile water R containing a quantity of 
the powder for injections equivalent to 1.5 mg of streptomycin base per ml. 

Fyrogens. Carry out the test as described under "Test for pyrogens" (Vol. 1, 
p. 155), injecting, per kg of the rabbit's mass, 1 m1 of a solution in sterile water R 
containing a quantity of the powder for injections equivalent to 10 mg of strepto- 
mycin base. 

Sterility. Complies with the "Sterility testing of antibiotics" (Vol. 1, p. 152), 
applying the membrane filtration test procedure. 
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List of reagents, test solutions, and volumetric solutions 

Attention is drawn to the notes at the head of the "List of reagents, test solutions, and 
volumetric solutions" published in Volume 2. These contain explanations of the various 
abbreviations used. 

International Chemical Reference Substances are available from the WHO Collaborating 
Centre fir Chemical References Substances, Apoteksbolaget AB, Centrallaboratoriet, 
S-10.5 14 Stockholm, Sweden. (Telex: 115 53 APOBOL S, Fax: +46 8 740 60 40 .) 

Acetate buffer, pH 4.6, TS 
Procedure. Dissolve 5.4 g of sodium acetate Rin 50 m1 of water, adjust to pH 4.6 with 

glacial acetic acid R, and dilute to 100 m1 with water. 

Acetate buffer, pH 6.0, TS 
Procedure. Dissolve 100 g of ammonium acetate R in 300 m1 of water. Add 4.1 m1 of 

glacial acetic acid R, adjust the pH to 6.0 using either ammonia (-100 g/l) TS or 
acetic acid (-300 g/l) TS, and dilute to 500 m1 with water. 

Acetic acid (0.07 moV1) VS. A solution prepared by diluting 4.2 m1 of glacial 
acetic acid R to 1000 m1 with water. 

Aluminium standard (10 pg W )  TS 
Procedure. Dissolve 17.6 mg of alum R in 5 m1 of sulhric acid (0.05 mol/l) VS and 

dilute to 100 m1 with water. 
Note. For the preparation of this test solution commerciaUy available aluminium 

nitrate standard solution 1000 pg A13+/ml or aluminium nitrate nonahydrate can 
also be used. 

Alum R. Aluminium potassium sulfate dodecahydrate; KAI(S0,),,12H20 (SNP, 
1963, p. 29). 

Amidotrizoic acid RS. International Chemical Reference Substance. 

3-Amino-2,4,6-triiodobenzoic acid RS. International Chemical Reference Sub- 
stance. 

Ammonium chloride buffer, pH 10.5, TS. A buffer mixture of pH 10.5. 
Procedure. Dissolve 6.95 g of ammonium chloride R in 75 m1 of ammonia (-260 g/l) 

TS and dilute to 100 m1 with water. 

Ammonium chloride TS (Nessler's reagent) 
Procedure. Dissolve 3.15 g of ammonium chloride R in a sufficient quantity of 

ammonia-free water R to produce 1000 ml. 
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Ammonium chloride, dilute, TS 
Procedure. To 10 m1 of ammonium chloride TS add a sufficient quantity of ammo- 

nia-free water R to produce 1000 ml. 

Ammonium pyrrolidinedithiocarbamate R. Ammonium l-pyrrolidinecarbodi- 
thioate; C5H,,N2S,. Reagent grade quality. 

Ammonium pyrrolidinedithiocarbarnate (10 gA) TS 
Procedure. Immediately before use, wash 10 g of ammonium pyrrolidinedithiocar- 

bamate R three times, each with 25 m1 of isobutyl methyl ketone R, filter, and 
dry the substance. Then dissolve 1.0 g in sufficient water to produce 100 ml. 

Ammonium thiocyanate (0.05 moM) VS. Ammonium thiocyanate R, dissolved 
in water to contain 3.806 g of NH4SCN in 1000 ml. 

Method ofstandardization. Ascertain the exact concentration of the solution following 
the method described for ammonium thiocyanate (0.1 moV1) VS in Volume 1, 
p. 169. 

Arachis oil R. Use arachis oil as described in the monograph, page 197 

Betamethasone sodium phosphate RS. International Chemical Reference Sub- 
stance. 

Bismuth subnitrate R. Bismuth hydroxide nitrate oxide; Bi50(OH),(N03),. Bis- 
muth subnitrate is a basic salt, the composition of which varies with the 
conditions under which it is prepared. It contains not less than 71.5% and not 
more than 74.5% of Bi, calculated with reference to the dried substance. 

Description. A white powder. 
Solubility. Practically insoluble in water and ethanol (-750 gll) TS; soluble in hydro- 

chloric acid (-250 gll) TS and nitric acid (-1000 gll) TS. 

Brilliant green R. [4-~-(Diethylamino)-a-phenylbenzylidene]-2,5-cyclohexadien- 
l-ylidene]diethylamrnonium hydrogen sulfate; C2,H34N204S; C.I. 42040; Mala- 
chite green G; C.I. Basic green 1. 

Description. Small, glistening, golden crystals. 

Brilliant greedacetic acid TS 
Procedure. Dissolve 0.5 g of brilliant green R in sufficient glacial acetic acid R1 to 

produce 100 ml. 

Bromocresol green TS1 
Procedure. Dissolve 0.05 g of bromocresol green R and 1.021 g of potassium hydro- 

gen phthalate R in 6 m1 of sodium hydroxide (0.2 molll) VS, and dilute to 100 m1 
with water. Filter if necessary. 
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Bromophenol blue TS 
Procedure. Dissolve 0.05 g of bromophenol blue R with gentle heating in 3.73 m1 of 

sodium hydroxide (0.02 mol/l) VS and dilute to 100 m1 with water. 

Calcium acetate R. Ca(C2H,0,)2,H,0 (SRI?, 1963, p. 56). 

Calcium acetate (0.25 moV1) VS. Calcium acetate R, dissolved in water to 
contain 44.04 g of Ca(C,H,O,),,H,O in 1000 ml. 

Calcium fluoride R. CaF,. 
Description. A white powder. 
Solubility. Practically insoluble in water; slightly soluble in dilute acids. 

Ceric ammonium nitrate (0.01 moV1) VS 
Procedure. Dissolve 5.482 g of ceric ammonium nitrate R in sufficient nitric acid 

(1 moVl) VS to produce 1000 ml, and filter. 
Method of standardization. Ascertain the exact concentration of the 0.01 mol/l solu- 

tion in the following manner: Measure accurately 2.0 m1 of freshly standardized 
ferrous ammonium sulfate (0.1 mol/l) VS into a flask and dilute with water to 
about 100 ml. Add 1 drop of nitrophenanthroline TS, and titrate with the ceric 
ammonium nitrate solution to a colourless endpoint. From the volume of ferrous 
ammonium sulfate (0.1 moV1) VS taken and the volume of ceric ammonium 
nitrate solution consumed, calculate the molarity. 

Chloroquine sulfate RS. International Chemical Reference Substance. 

Cisplatin RS. International Chemical Reference Substance. 

Citrate buffer, pH 4.0, TS 
Procedure. Dissolve 10.5 g of citric acid Rin about 100 m1 of water, add 100 m1 of sodium 

hydroxide (1 moV1) VS, and dilute to 500 m1 with water. Dilute 100 rnl of hydro- 
chloric acid (0.1 moVl) VS with the solution prepared above to produce 250 ml. 

Copper tetramine hydroxide TS 
Procedure. Dissolve 34.5 g of copper(I1) sulfate R in 100 m1 of water. Stir and add, 

drop by drop, ammonia (-260 g/l) TS until the precipitate formed has complete- 
ly dissolved. Keep the temperature below 20 "C and add slowly, while stirring, 
30 m1 of sodium hydroxide (-400 g/l) TS. Filter the precipitate through a sintered 
glass filter (porosity 16-40 pm), and wash with water untd the filtrate is clear. 
Add 200 rnl of ammonia (-260 g/l) TS to the precipitate, stir, and filter. 

Dactinomycin RS. International Chemical Reference Substance. 

Diisopropyl ether R. Isopropyl ether; C,H,,O. 
Description. A colourless liquid; odour, characteristic. 
Boiling point. About 68 "C. 
Note. Diisopropyl ether is highly flammable. 
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Disodium chromotropate TS 
Procedure. Dissolve 5 mg of disodium chromotropate R in 10 m1 of a mixture of 9 m1 

of sulfuric acid (-1760 g/l) TS and 4 ml of water. 

Disodium edetate RS. International Chemical Reference Substance. 

Domiphen bromide R. Dodecyldimethyl(2-pheno~yethy1)ammonium bromide; 
C,,H,,BrNO. 

Description. Colourless or faintly yellow, crystalline flakes. 
Solubility. Freely soluble in water and ethanol (-750 g/l) TS; soluble in acetone R. 

Domiphen bromide (10 g/l) TS. A solution of domiphen bromide R containing 
about 10 g of C,,H,,BrNO per litre. 

Dragendorff reagent TS 
Procedure. Shake vigorously to dissolve 0.85 g of bismuth subnitrate R in 10 m1 of 

glacial acetic acid R and 40 m1 of water (solution A). Dissolve 8 g of potassium 
iodide R in 20 m1 of water (solution B). Immediately before use, mix together 
equal volumes of solutions A and B and glacial acetic acid R. 

Storage. Solutions A and B must be protected from light. 

Dragendorff reagent, modified, TS 
Procedure. Add 20 m1 of acetic acid (-60 g/l) TS to 4 m1 of a mixture of equal volumes 

of solutions A and B of Dragendorff reagent TS. 
Note: Prepare this solution immediately before use. 

Ephedrine sulfate RS. International Chemical Reference Substance 

Ethanol (-535 g/l) TS 
Procedure. Dilute 623 ml of ethanol (-750 gll) TS with sufficient water to produce 

1000 ml. 

Ethanol (-457 g/l) TS 
Procedure. Dilute 519 m1 of ethanol (-750 g/l) TS with sufficient water to produce 

1000 ml. 

Ether, peroxide-free, R 
Procedure. To 1000 m1 of ether R add 20 ml of a solution of 30 g of ferrous sulfate R 

in 55 m1 of water and shake the mixture with 3 ml of sulfuric acid (-1760 gll) TS. 
Continue shaking until a small sample no longer produces a blue colour when 
shaken with an equal volume of a 20 g/l solution of potassium iodide R and 
0.1 m1 of starch TS. 

Ferroin TS 
Procedure. Dissolve 0.15 g of o-phenanthroline R in 10 ml of a solution of ferrous 

sulfate R, prepared by dissolving 0.70 g of clear crystals of ferrous sulfate R in 
100 m1 of water. 
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Note: The ferrous sulfate solution must be prepared immediately before dissolving 
the o-phenanthroline. 

Storage. Ferroin TS should be stored in well-closed containers. 

Ferrous ammonium sulfate (0.1 moM) VS 
Procedure. Dissolve 40 g of ferrous ammonium sulfate R in 100 m1 of sulhric acid 

(-190 g/l) TS, and dilute to 1000 m1 with carbon-dioxide-free water R. 
Method ofstandardization. Ascertain the exact concentration of the 0.1 moVl solution 

in the following manner: To  25 m1 add 10 m1 of sulfuric acid (-100 gll) TS and 
1 m1 of phosphoric acid (-1440 g/l) TS and titrate with potassium permanganate 
(0.02 mol/l) VS. Each m1 of potassium permanganate (0.02 moV1) VS is equiva- 
lent to 39.21 mg of (NH,),Fe(SO,),. 

Ferrous sulfate (7 g/l) TS. A solution of ferrous sulfate R in freshly boiled and 
cooled water containing about 7 g of FeSO, per litre. 

Note: Ferrous sulfate (7 g/l) TS must be freshly prepared. 

Flucloxacillin sodium RS. International Chemical Reference Substance. 

Fuchsin/sulfurous acid TS 
Procedure. Dissolve 0.10 g of fuchsin, basic, R in 50 m1 of water with gentle heating. 

To the cooled solution add 20 m1 of sodium metabisulfite (50 g/l) TS and 1 rnl of 
hydrochloric acid (-420 g/l) TS. Dilute to 100 m1 with water, mix, and allow to 
stand in the dark for 2 hours. Fuchsin/sulfurous acid TS should be colourless and 
should not be used for a period longer than 24 hours. 

Hydroxylamine hydrochloride TS 
Procedure. Dissolve 1 g of hydroxylamine hydrochloride R in 50 m1 of water and add 

50 m1 of ethanol (-750 g/l) TS and 1 m1 of bromophenol blue/ethanol TS; then 
add sodium hydroxide (0.1 mol/l) VS until the solution becomes green. 

Hydroxylamine hydrochloride (70 g/l) TS 
Procedure. Dissolve 69.5 g of hydroxylamine hydrochloride R in sufficient water to 

produce 1000 m1 (1 moVl). 

8-Hydroxyquinoline R. 8-Quinolinol; C,H,NO. 
Description. A white to yellowish white, crystalline powder. 
Solubility. Practically insoluble in water and ether R; freely soluble in ethanol 

(-750 g/l) TS, acetone R, and chloroform R. 
Melting point. About 74 "C. 

8-Hydroxyquinoline/chloroform TS 
Procedure. Dissolve 1 g of 8-hydroxyquinoline R in sufficient chloroform R to 

produce 100 ml. 



The International Pharmacopoeia 

Hypophosphorous acid R. Phosphinic acid; H,PO, (SRIP, 1963, p. 100). 

Hypophosphorous acid, dilute, TS. A solution of hypophosphorous acid R 
containing about 100 g of H,PO, per 1000 ml. 

Hypoxanthine R. Purin-6(1H)-one; C,H,N,O. 
Description. A white, crystalline powder. 
Solubility. Very slightly soluble in water; sparingly soluble in boiling water; dissolves 

in dilute acids and alkali hydroxide solutions. 

Imipramine hydrochloride RS. International Chemical Reference Substance. 

Iodide standard (20 pg VmI) TS 
Procedure. Dissolve 26.0 mg of potassium iodide R in sufficient water to produce 

100 ml. Dilute 10 m1 of this solution to 100 m1 with water. 

Iodine (0.0005 mow) VS. Iodine R and potassium iodide R, dissolved in water to 
contain 0.127 g of I, and 0.18 g of K1 in 1000 ml. 

Method ofstandardization. Ascertain the exact concentration of the solution following 
the method described under "Iodine (0.1 mol/l) VS" (Vol. 1, p. 185). 

Iohexol RS. International Chemical Reference Substance. 

Iopanoic acid RS. International Chemical Reference Substance. 

Iotroxic acid RS. International Chemical Reference Substance. 

Iron, reduced, R. Fe (SRIP, 1963. p. 102). 

Isobutyl methyl ketone R. 4-Methyl-2-pentanone; C,H,,O. 
Description. A clear, colourless liquid; odour, characteristic. 
Boiling point. About 115 "C. 
Mass density. p,, = about 0.80 kg/l. 

Isoniazid R. Isoniazid as described in the monograph, Vol. 2, p. 157. 

Isoniazid TS 
Procedure. Dissolve 0.1 g of isoniazid R in 150 m1 of methanol R, add 0.12 m1 of 

hydrochloric acid (-420 g/l) TS, and dilute with methanol R to 200 ml. 

Kanamycin monosulfate RS. International Chemical Reference Substance. 

Ketamine hydrochloride RS. International Chemical Reference Substance. 

Lead nitrate (0.1 moM) VS. Lead nitrate R, dissolved in water to contain 33.12 g 
of Pb(NO,), in 1000 ml. 

Method ofstandardization. Ascertain the exact concentration of the solution following 
the method described under "Lead nitrate (0.05 mol/l) VS" (Vol. 1, p. 187). 
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Lead nitrate paper R 
Procedure. Dip strips of suitable filter-paper in a solution of 10 g of lead nitrate R in 

100 m1 of water, and allow to dly. 

Lead subacetate TS. Contains not less than 16.7% m/m and not more than 
17.4% m/m of Pb in a form corresponding approximately to the formula 

C,Hl,OlOPb3. 
Procedure. Dissolve 40.0 g of lead acetate R in 90 m1 of carbon-dioxide-free water R. 

Adjust the pH to 7.5 with sodium hydroxide (-400 g/l) TS. Centrifuge and use 
the clear supernatant solution. 

Storage. Lead subacetate TS should be stored in a well-closed container. 

Maleic acid R. C,H,O,. 
Description. Colourless crystals. 
Melting temperature. About 135 "C. 

Medroxyprogesterone acetate RS. International Chemical Reference Substance. 

Meglumine R. C,H17N0,. Meglumine as described in the monograph, p. 103. 

Meglumine (100 g/l) TS. A solution of meglumine R containing about 100 g of 
C7H,,N05 per litre. 

Note: Meglumine (100 g/l) TS must be freshly prepared. 

Mercuric iodide R. Mercury diiodide; HgI,. 
Description. A heavy, crystalline, scarlet-red powder; odourless. 
Solubility. Slightly soluble in water and chloroform R; sparingly soluble in ethanol 

(-750 g/l) TS, acetone R, and ether R; soluble in solutions containing an excess of 
potassium iodide R. 

Storage. Mercuric iodide R should be stored protected from light. 

Methylaxnine hydrochloride R. CH,N,HCl. 
Description. Deliquescent tetragonal tablets. 
Solubility. Soluble in water and dehydrated ethanol R; practically insoluble in chloro- 

form R, acetone R, ether R, and ethyl acetate R. 
Melting point. About 228 "C. 

Methylarnine hydrochloride (20 gA) TS. A solution of methylamine hydrochlo- 
ride R containing about 20 g of CH5N,HCI per litre. 

Methyl green R. [a-~-Dimethylamino)phenyI]-a-[4-(dimethyliminio)-2,5-cyclo- 
hexadien-l-ylidenel-p-tolyl]trimethylammonium dichloride; Basic blue 20; C.I. 
No. 42585; C,,H33C1,N3. 

Description. A green powder. 
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Solubility. Soluble in water; soluble in sulfuric acid (-1760 g/l) TS giving a yellow 
solution and turning green on dilution. 

Methyl green/iodomercurate paper R 
Procedure. Dip strips of suitable filter-paper in a solution of 4 g of methyl green R in 

100 m1 of water and allow to dry in air. Then immerse the strips for 1 hour in a 
mixture composed of 14 g of potassium iodide R and 20 g of mercuric iodide Rin 
100 ml of water. Wash the strips with water until the washings are practically 
colourless and allow to dry in air. 

Storage. Methyl green/iodomercurate paper R should be stored protected from light. 

2-Methyl-5-nitroimidazole R. C,H,N,O,. 
Melting temperature. About 253 "C. 

Morpholine R. Tetrahydro-1,4-oxazine; C,H,NO (SRIP, 1963, p. 121). 

Naphthalene-1,3-diol R. 1,3-Naphthalenediol; C,,H,O,. 
Description. Colourless crystals. 
Solubility. Freely soluble in water, ethanol (-750 g/l) TS, and ether R. 
Melting temperature. About 124 "C. 

Naphthalene-1,3-dioVethano1 TS 
Procedure. Dissolve 0.2 g of naphthalene-l,3-diol R in sufficient ethanol (-750 g/l) TS 

to produce 100 ml. 

1 -NaphthoVethanol TS 
Procedure. Dissolve 0.05 g of l-naphthol R in 60 ml of ethanol (-750 g/l) TS and add 

sufficient water to produce 100 ml. 

N-(l -Naphthyl)ethylenediamine hydrochloride/l -propan01 TS 
Procedure. To 7 rnl of N-(l-naphthy1)ethylenediamine hydrochloride (1 g/l) TS add 

3 m1 of l-propanol R. 

N-(l -Naphthyl)ethylenediamine hydrochloride/propylene glycol TS 
Procedure. Dissolve 0.1 g of N-(l-naphthy1)ethylenediamine hydrochloride R in 

30 m1 of water and dilute to 100 m1 with propylene glycol R. 
Note. N-(l-Naphthy1)ethylenediamine hydrochloride/propylene glycol TS must be 

freshly prepared. 

Neomycin sulfate RS. International Chemical Reference Substance. 

Niclosamide RS. International Chemical Reference Substance. 

Nitric acid (1 moyl) VS. Nitric acid (-1000 g/l) TS, diluted with water to contain 
63.10 g of HNO, in 1000 ml. 
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Method of standardization. Ascertain the exact concentration of the 1 moll1 solution in 
the following manner: Dissolve 2 g of anhydrous sodium carbonate R in 50 m1 
of water and titrate with the nitric acid solution using 0.1 m1 of methyl orange/ 
ethanol TS as indicator until the solution just becomes reddish yellow. Boil for 
2 minutes; the solution reverts to yellow. Cool and continue the titration until 
the reddish yellow colour is restored. Each m1 of nitric acid (1 mol/l) VS is 
equivalent to 0.0530 g of Na,CO,. 

Nitrophenanthroline R. 5-Nitro-l, 10-phenanthroline; C,,H,N,O,. 
Description. A white powder; odourless. 
Solubility. Soluble in water. 
Melting range (Vol. 1, p. 23). 198-200 "C. 

Nitrophenanthroline TS 
Procedure. Dissolve 0.15 g of nitrophenanthroline R in 15 rnl of freshly prepared 

ferrous sulfate (7 gll) TS. 

Norethisterone enantate RS. International Chemical Reference Substance. 

Opalescence standard TS3 
Procedure. Dilute 10 m1 of opalescence standard TS1 with sufficient water to pro- 

duce 100 ml. Mix well and shake before use. 
Note: Opalescence standard TS3 must be freshly prepared. 

Oxalic acid/sulfuric acid TS 
Procedure. Dissolve 5 g of oxalic acid R in a sufficient quantity of a cooled mixture of 

equal volumes of sulfuric acid (-1760 g/l) TS and water to produce 100 ml. 

Paracetamol R. Paracetamol as described in the monograph, Vol. 3, p. 237. 

Paraldehyde R. 2,4,6-Trimethyl-S-trioxane; C,H,,O,. 
Descr+tion. Liquid; odour, characteristic, aromatic. 
Boiling point. About 124 "C. 
Mass density. p,, = 0.994 kg/l. 

Pentamidine isetionate RS. International Chemical Reference Substance. 

Periodic-acetic acid TS 
Procedure. Dissolve 0.446 g of sodium metaperiodate R in 2.5 m1 of sulfuric acid 

(-570 g/l) TS and dilute to 100 m1 with glacial acetic acid R. 
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Phenoldisulfonic acid TS 
Description. A clear liquid which may develop a pale brown colour on storage. 
Procedure. Either of the following methods of preparation can be used: (1) To 3 g of 

phenol R add 20 m1 of sulfuric acid (-1760 g/l) TS and heat on a water-bath for 
6 hours; store in a stoppered vessel. (2) Dilute phenoldisulfonic acid (250 gll) TS 
with sulhric acid (-1760 g/l) TS to contain 150 g of phenol per litre. 

Sensitivity to nitrate. Evaporate a solution containing 0.1 mg of potassium nitrate R to 
dryness in a porcelain dish on a water-bath. Cool, add 1.0 m1 of the solution to 
be examined, and allow to stand for 10 minutes. Add 10 ml of water, cool, add 
10 m1 of ammonia (-100 gll) TS, and dilute to 25 m1 with water; a distinct 
yellow colour is produced when compared with a solution prepared similarly 
but omitting the potassium nitrate R. 

Phenoldisulfonic acid (250 gA) TS 
A commercially available reagent of suitable grade. 

Phenol (50 gA) TS. A solution of phenol R containing about 50 g of C6H60 per 
litre. 

Phenoxyacetic acid R. Phenoxyethanoic acid; C,H,03. 
Description. White or almost white crystals. 
Melting temperature. About 98 "C. 

Phloroglucinol R. Benzene-1,3,5-trio1 dihydrate; C6H,0,,2H20. 
Description. White or pale cream coloured crystals. 
Melting point. About 220 "C. 

Phosphate buffer, pH 4.0, TS 
Procedure. Dissolve 5.04 g of disodium hydrogen phosphate R and 3.01 g of potas- 

sium dihydrogen phosphate R in sufficient water to produce 1000 m1 and adjust 
the pH to 4.0 with glacial acetic acid R. 

Phosphate buffer, pH 7.0 (0.067 moM), TS 
Procedure. Dissolve 0.908 g of potassium dihydrogen phosphate R in sufficient water 

to produce 100 rnl. Separately dissolve 2.38 g of disodium hydrogen phosphate 
R in sufficient water to produce 100 ml. Mix 38.9 m1 of the potassium phosphate 
solution with 61.1 m1 of the sodium phosphate solution. 

Phosphomolybdic acid (80 gA) TS. A solution of phosphomolybdic acid R 
containing about 100 g of H3P0,,12M00,,24H20 per litre. 

Phosphomolybdic acid/ethanol TS 
Procedure. Dissolve 5 g of phosphomolybdic acid R in sufficient dehydrated ethanol 

R to produce 100 d. 
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Phthalate buffer, pH 4.0, TS 
Procedure. Dissolve 2.042 g of potassium hydrogen phthalate R in 50 m1 of water, 

add 0.40 m1 of sodium hydroxide (0.2 moY1) VS, and dilute to 200 ml with water. 

Piperazine adipate RS. International Chemical Reference Substance. 

Piperazine citrate RS. International Chemical Reference Substance. 

Piperazine hydrate R. Piperazine hexahydrate; C4H,,N,,6H,0 
Description. Colourless, glossy, deliquescent crystals. 
Melting point. 44 "C. 

Potassium bromate (0.0333 moV1) VS. Potassium bromate R, dissolved in water 
to contain 5.562 g of KBrO, in 1000 ml. 

Potassium bromide (125 gA) TS. A solution of potassium bromide R containing 
about 125 g of KBr per litre. 

Potassium dihydrogen phosphate (70 gA) TS. A solution of potassium dihydro- 
gen phosphate R containing about 70 g of KH,PO, per litre. 

Potassium hydrogen sulfate R. KHSO, (SNP, 1963, p. 146). 

Potassium hydroxide (-400 gA) TS. A solution of potassium hydroxide R 
containing about 400 g of KOH per litre. 

Potassium permanganate/phosphoric acid TS 
Procedure. Dissolve 3 g of potassium permanganate R in a mixture of 15 m1 of 

phosphoric acid (-1440 g/l) TS and 70 ml of water, and dilute to 100 m1 with 
water. 

Potassium permanganate (0.0002 moV1) VS. Potassium permanganate R, dis- 
solved in water to contain 31.61 mg of KMnO, in 1000 ml. 

Method ofstandardization. Ascertain the exact concentration of the solution following 
the method described under "Potassium permanganate (0.02 mol/l) VS" (Vol. 1, 
p. 201). 

Potassium sulfate (0.1 gA) TS. A solution of potassium sulfate R containing about 
0.1 g of %SO, per litre. 

Prednisolone succinate RS. International Chemical Reference Substance. 

Pyridine/acetic anhydride TS 
Procedure. Mix 3 volumes of freshly distilled pyridine R with 1 volume of freshly 

distilled acetic anhydride R. 
Note: Pyridine/acetic anhydride TS must be freshly prepared. 
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Quinhydrone R. p-Benzoquinone compound with hydroquinone (1:l); C,,H,,O,. 
Description. Dark green, lustrous crystals or a crystalline powder. 
Melting point. About 171 "C. 

Quinhydrone/methanol TS 
Procedure. Dissolve 2.5 g of quinhydrone R in sufficient methanol R to produce 

100 d. 

ResorcinoYtoluene TS 
Procedure. Shake 0.2 g of resorcinol R with 100 ml of toluene R until saturated, and 

decant. 
Note: ResorcinoVtoluene TS should be prepared immediately before use. 

Silver nitrate (0.05 moM) VS. Silver nitrate R, dissolved in water to contain 
8.494 g of AgNO, in 1000 ml. 

Method ofstandardization. Ascertain the exact concentration of the solution following 
the method described under "Silver nitrate (0.1 moV1) VSn (Vol. 1, p. 202). 

Silver nitrate (0.001 moM) VS. Silver nitrate R, dissolved in water to contain 
0.1699 g of AgNO, in 1000 d. 

Method ofstandardization. Ascertain the exact concentration of the solution following 
the method described under "Silver nitrate (0.1 mol/l) VS" (Vol. 1, p. 202). 

Silver standard (5 pg Aglml) TS 
Procedure. Dissolve 39.5 mg of silver nitrate R in sufficient water to produce 100 d. 

Dilute 1.0 m1 of this solution to 100 d with water. 

Sodium acetate (0.04 moM) VS. Sodium acetate R, dissolved in water to contain 
3.281 g of C,H,NaO, in 1000 ml. 

Sodium amidotrizoate RS. International Chemical Reference Substance. 

Sodium citrate (250 gA) TS. A solution of sodium citrate R containing about 
294 g of C,H5Na30,,2H,0 in 1000 ml. 

Sodium hydrogen carbonate (100 gA) TS. A solution of sodium hydrogen 
carbonate R containing about 100 g of NaHCO, in 1000 ml. 

Sodium laurilsulfate R. Sodium lauryl sulfate; a mixiure of sodium alkyl sulfates, 
consisting mainly of sodium dodecyl sulfates, C,,H,,NaO,S. 

Description. A white or pale yellow powder, crystals, or flakes; odour, faint, but 
characteristic. 

Solubility. Very soluble in water giving an opalescent solution; partly soluble in 
ethanol (-750 g/l) TS. 
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Sodium laurilsulfate (10 g/l) TS. A solution of sodium laurilsulfate R containing 
about 10 g of C,,H,,NaO,S per litre. 

Sodium metabisulfite (50 g/l) TS. A solution of sodium metabisulfite R contain- 
ing about 50 g of Na,O,S, per litre. 

Sodium metaperiodate TS 
Procedure. Dissolve 60 g of sodium metaperiodate R in 120 ml of sulfuric acid 

(0.05 moVl) VS and dilute to 1000 ml with water. Do not heat to dissolve the 
periodate. If the solution is not clear, filter through a sintered-glass filter. Store the 
solution in a glass-stoppered, light-resistant container. 

Suitability test. Pipette 10 m1 into a 250-m1 volumetric flask, dilute to volume with 
water, and mix. To about 550 mg of glycerol R dissolved in 50 m1 01 water add, 
using a pipette, 50 ml of the diluted sodium metaperiodate. For a blank, transfer 
50 m1 of the diluted sodium metaperiodate solution to a flask containing 50 m1 
of water. Allow the solutions to stand for 30 minutes, then to each add 5 ml of 
hydrochloric acid (-420 g/l) TS and 10 ml of potassium iodide (80 g/l) TS, and 
swirl to mix. Allow to stand for 5 minutes, add 100 m1 of water, and titrate with 
sodium thiosulfate (0.1 moVl) VS, shaking continuously and adding 3 m1 of 
starch TS as the endpoint is approached. The ratio of the volume of sodium 
thiosulfate (0.1 moV1) VS required for sodium metaperiodate TS to that required 
for the blank should be between 0.750 and 0.765. 

Sodium nitrite (50 gA) TS. A solution of sodium nitrite R containing about 50 g of 
NaNO, per litre. 

Sodium nitrite (20 g/l) TS. A solution of sodium nitrite R containing about 20 g of 
NaNO, per litre. 

Sodium nitrite/hydrochloric acid TS 
Procedure. Dissolve 0.5 g of sodium nitrite R in sufficient hydrochloric acid 

(0.1 moVl) VS to produce 100 ml. 

Stannous chloride/hydrochloric acid TS1 
Procedure. Dissolve 10 g of stannous chloride R in sufficient hydrochloric acid 

(-70 g/l) TS to produce 100 ml. 

Streptomycin sulfate RS. International Chemical Reference Substance. 

Sulfarnic acid (80 g/l) TS. A solution of sulfamic acid R containing about 80 g of 
H3N03S per litre. 

Note: Sulfamic acid (80 g/l) TS must be freshly prepared. 

4-Sulfamoylbenzoic acid R. p-Sulfamoylbenzoic acid; C,H,NO,S. 
Melting point (Vol. 1, p. 23). About 291 "C. 



The International Pharmacopoeia 

Sulfuric acid (-1125 g) TS. Sulfuric acid (-1760 g/l) TS, diluted with water to 
contain about 1125 g of H2S04 per litre; d -1.61. 

Sulfuric acid (-440 g) TS 
Procedure. Dilute 485 ml of sulfuric acid (-1760 g/l) TS to 1000 ml with water 

(-4.5 moV1); d -1.25. 

Tamoxifen citrate impurity standard RS. International Chemical Reference 
Substance. 

Tamoxifen citrate RS. International Chemical Reference Substance. 

Testosterone propionate R. C,,H3,03. Use testosterone propionate as described 
in the monographs in Vol. 2, p. 263, and Vol. 3, p. 366. 

Testosterone propionate/ethanol TS 
Procedure. Dissolve 10 mg of testosterone propionate R in sufficient ethanol 

(-750 g/l) TS to produce 10 ml. 

Tetrabromophenolphthalein ethyl ester R. 3',3",5',5"-Tetrabromophenolphtha- 
lein, ethyl ester; C,,H,,Br404. Use a suitable reagent grade. 

Tetrabromophenolphthalein ethyl ester TS 
Procedure. Dissolve 0.10 g of tetrabromophenolphthalein ethyl ester R in sufficient 

glacial acetic acid R to produce 100 ml. 
Note: Tetrabromophenolphthalein ethyl ester TS should be freshly prepared. 

Thioacetamide R. C,H,NS. 
Note: Thioacetamide R is toxic. 
Description. Colourless crystals or a white, crystalline powder; odour, faint, of 

hydrogen sulfide. 
Solubility. Freely soluble in water and ethanol (-750 g/l) TS. 
Melting point. About 113 "C. 

Thioacetamide, alkaline, TS 
Procedure. Dissolve 0.4 g of thioacetamide R in 10 m1 of water. Immediately before 

use add 0.2 m1 of this solution to 1 ml of a mixture of 15 m1 of sodium hydroxide 
(1 moVl) VS, 5 ml of water, and 20 m1 of glycerol R. Heat on a water-bath for 
20 seconds. 

Thiopental sodium RS. International Chemical Reference Substance. 

Timolol maleate RS. International Chemical Reference Substance. 

Toluene-2-sulfonamide RS. International Chemical Reference Substance. 
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Tributyl phosphate R. C,,H,,O,P. 
Description. A clear, colourless liquid. 
Miscibility. Slightly miscible with water; miscible with most organic solvents. 
Mass density. p,, = about 0.98 kg/l. 
Note: Before use, wash the reagent three times as follows: Shake 60 m1 with 10 ml of 

a solution containing 1 g of sodium chloride R and 0.1 g of disodium hydrogen 
phosphate R. 

Triethylamine R. C,H,,N. 
Description. A colourless liquid; odour, arnmoniacal. 
Boiling range. 89-90 "C. 
Mass density. p,, = about 0.73 kg/l. 
Refrdctive index. n 2,0 = 1.4003. 

Triethylenediamine R. 1,4-Diazabicyclo[2.2.2]octane; C,H,,N,. 
Description. Hygroscopic crystals. 
Melting temperature. About 158 "C. 
Storage. Store in a tightly closed container. 

Triketohydrindene/ethanol TS 
Procedure. Prepare a saturated solution of triketohydrindene hydrate R in ethanol 

(-750 g/l) TS. 

Triketohydrindene/sodium metabisulfite TS 
Procedure. Dissolve 3 g of triketohydrindene hydrate R in 100 m1 of a solution 

containing 4.55 g of sodium metabisulfite R in 100 ml of water. 

Vinblastine sulfate RS. International Chemical Reference Substance. 





Amendments and corrigenda to 
Volumes 1, 2 and 3 





Amendments and corrigenda to Volumes 4, 2 and 3 

Volume 1. General methods of analysis 

List of reagents, test solutions, and volumetric solutions 

Page 168 

Ammonia (-100 gA) FeTS 

Replace the text with the following: 

Ammonia (- 100 g/l) TS that complies with the following test: Evaporate 5 m1 of 
ammonia (-100 g/l) TS nearly to dryness on a water-bath, add 40 m1 of water, 2 m1 
of citric acid (180 g/l) FeTS, and 2 drops of mercaptoacetic acid R, mix, make 
alkaline with ammonia (-100 g/l) FeTS, and dilute to 50 m1 with water; no pink 
colour is produced. 

Page 203 

Change the title of the reagent: 

Sodium bicarbonate R to Sodium hydrogen carbonate R. 

Sodium carbonate standard TS 

Replace the text with the following: 

Procedure. Dissolve 2.64 g of sodium carbonate R and 2.093 g of sodium hydrogen 
carbonate R in sufficient carbon-dioxide-free water R to produce 1000 ml. 

Volume 2. Quality specifications 

Ampicillinum natricum 

Page 41 

Replace the text with the following: 

Iodine-absorbing compounds. Dissolve 0.25 g in sufficient water to produce 
100 ml. To 10 m1 of this solution add 0.5 m1 of hydrochloric acid (1 moV1) VS and 
10 m1 of iodine (0.01 mol/l) VS and titrate with sodium thiosulfate (0.02 mol/l) VS, 
using starch TS as indicator, added towards the end of the titration. Repeat the 
procedure without the substance being examined; the difference between the 
titrations represents the amount of iodine-absorbing compounds. Calculate as a 
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percentage the amount of these compounds in the examined substance, taking into 
account that each m1 of sodium thiosulfate (0.02 mol/l) VS is equivalent to 
0.7392 mg of iodine-absorbing compounds expressed as C,,H,,N,O,S. 

Colecalciferolum 

Page 88 

Replace the text with the following: 

Assay. With the aid of heat, dissolve about 20 mg, accurately weighed, in sufficient 
aldehyde-free ethanol (-750 g/l) TS to produce 100 ml; dilute 5.0 m1 of this solution 
to 100 m1 with the same solvent. Measure without delay the absorbance of a l-cm 
layer of the diluted solution at the maximum at about 265 nm. Calculate the 
amount of C,,H4,0 in the substance being examined by comparison with cole- 
calciferol RS, similarly and concurrently examined. In an adequately calibrated 
spectrophotometer the absorbance of the reference solution should be 0.48 + 0.03. 

Pilocarpini hydrochloridum 

Page 223 

Replace the text with the following: 

Specific optical rotation. Use a 50 mg/ml solution and calculate with reference to 
the dried substance; [a] 2,0°C = +89 to +93 ". 

Pilocarpini nitras 

Page 225 

Replace the text with the following: 

Specific optical rotation. Use a 50 mg/ml solution and calculate with reference to 
the dried substance; [a] 2,0°C = +80 to +83 ". 

Pyridoxini hydrochloridum 

Page 246 

Replace the text with the following: 

Description. Colourless crystals or a white, crystalline powder; odourless. 
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List of reagents, test solutions, and volumetric solutions 

Page 313 

Selenious acid R 

Replace the the text with the following: 

Assay. Transfer about 0.1 g, accurately weighed, to a glass-stoppered flask, and 
dissolve in 50 m1 of water. Add 10 ml of potassium iodide (300 g/l) TS and 5 ml of 
hydrochloric acid (-420 g/l) TS, mix, insert the stopper into the flask, and allow to 
stand for 10 minutes. Dilute with 50 m1 of water, add 3 m1 of starch TS, and titrate 
with sodium thiosulfate (0.1 moUl) VS until the colour is no longer diminished, then 
titrate with iodine (0.05 mol/l) VS to a blue colour. Subtract the volume of iodine 
(0.05 moV1) VS from the volume of sodium thiosulfate (0.1 mol/l) VS equivalent to 
selenious acid. Each ml of sodium thiosulfate (0.1 moI/l) VS is equivalent to 
3.225 mg of H2Se03. 

Volume 3. Quality specifications 

Beclometasoni dipropionas 

Page 38 

Replace the text with the following: 

General requirement. Beclometasone dipropionate contains not less than 96.0% 
and not more than 104.0% of C2,H3,C10,, calculated with reference to the dried 
substance. 

Identity test A. Carry out the examination as described under "Spectrophoto- 
metry in the infrared region" (Vol. 1, p. 40). The infrared absorption spectrum is 
concordant with the spectrum obtained from beclometasone dipropionate RS or 
with the reference spectrum of beclometasone dipropionate. 

Clornifeni citras 

Page 80 

Replace the text with the following: 

Chemical name. 2- [y ) - (2 -Ch lo ro -1 ,2 -d ipheny lv iny l )pheno~ne  citrate 
(1 :l); 2-[4-(2-chloro-1,2-diphenylethenyl)pheno~-N,N-diethylethanamine 2-hy- 
droxy-1,2,3-propanetricarboxylate (1:l); CAS Reg. No. 50-41-9. 



The International Pharmacopoeia 

Ergocalciferolum 

Page 120 

Delete the text under: 

Ultraviolet absorbance range 

Add the following text: 

General requirement. Ergocalciferol contains not less than 95.0% and not more 
than 105.0% of C,,H,,O. 

Page 121 

Add the following text: 

Assay. Dissolve rapidly and without heating 0.05 g, accurately weighed, in suffi- 
cient aldehyde-free ethanol (-750 g/l) TS to produce 100 ml; dilute 5.0 m1 of this 
solution to 250 m1 with the same solvent. Measure within 30 minutes of prepara- 
tion the absorbance of a l-cm layer of the diluted solution at the maximum at about 
265 nm. Calculate the amount of C,,H4,0 in the substance being examined by 
comparison with ergocalciferol RS, similarly and concurrently examined. In an 
adequately calibrated spectrophotometer the absorbance of the reference solution 
should be 0.48 * 0.03. 

Glibenclamidum 

Page 147 

Replace the text with the following: 

Chemical name. l-[~-[2-(5-Chloro-o-anisamido)ethyl]phenyI]sulfonyl]-3-cyclo- 
hexylurea; 5-chloro-N-[2-[4-[[[(cyclohexylamino)carbonyl]amino]sulfonyl]phenyl]- 
ethyl] -2-methoxybenzamide; 1 -[4-[2-(5-chloro-2-methoxybenzamido)ethyl]- 
phenylsulfonyl]-3-cyclohexylurea; CAS Reg. No. 10238-21-8. 

Natrii stibogluconas 

Page 202 

Replace the text with the following: 

Chlorides. Dissolve 2.5 g in a mixture of 50 m1 of water, 2 m1 of nitric acid 
(-130 g/l) TS, and 75 m1 of acetate buffer, pH 5.0, TS. Titrate with silver nitrate 
(0.1 molll) VS, determining the endpoint potentiometrically; not more than 3.0 m1 
of silver nitrate (0.1 molll) VS are required. 
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Nys tatinum 

Page 228 

Replace the text with the following: 

Identity test A. Dissolve 0.10 g in a mixture of 50 m1 of methanol R and 5 m1 of 
glacial acetic acid R, add sufficient methanol R to produce 100 ml, and dilute 1 m1 to 
100 m1 with methanol R. The absorption spectrum of the resulting solution, when 
observed between 240 nm and 350 nm, exhibits three maxima at about 291 nm, 
305 nrn, and 319 nrn; the ratio of the absorbance of a l-cm layer at 291 nrn to that at 
305 nrn is between 0.61 and 0.73, and the ratio of the absorbance at 319 nm to that 
at 305 nm is between 0.83 and 0.96. 

List of reagents, test solutions, and volumetric solutions 

Pages 354,377-378 

Iodine (0.05 mow) VS, Iodine (0.005 moV1) VS, Iodine (0.0001 moM) VS; 
Iodine (0.1 moM) VS, Iodine (0.02 mow) VS, Iodine (0.01 mow) VS. 

Replace the symbol "I" with "I,'! 

Page 369 

Vanillin/hydrochloric acid TS 

Replace the text with the following: 

Procedure. Dissolve 1.0 g of vanillin R in sufficient hydrochloric acid (-250 gll) TS to 
produce 100 ml. 
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For the convenience of users of Volume 4, the reagents, test solutions, and volu- 
metric solutions described in Volumes 1, 2, and 3 are also listed in this index. The 
numbers printed in bold type, preceding the page numbers, indicate the volume in 
which the indexed item is to be found. 

Abbreviations and symbols, 4 , 9  
for reagents, test solutions and 
volumetric solutions, 1, 13, 167; 2,279; 
3, 339; 4, 293 

Absolute alcohol, see Ethanol 
Acacia, 4, 181 
Acacia R, (5 gll) TS, 3, 339 
p-Acetamidobenzalazine RS, 3,339 
Acetaminophen, see Paracetamol 
Acetate buffer, pH, 3.0. TS, 1, 167; p ~ &  TS, 

3, 339; pH 4.6, TS, 4, 295; pH 4.7, TS, 
i 3, 339; pH 5.0, TS, pH 5.5, TS, 3, 340; 

pH 6.0, TS, 4, 295 
Acetate standard buffer, TS, 2, 279 
Acetazolamide, 2, 17 
Acetazolamide RS, 2, 279 
Acetazolamidum, 2, 17 
Acetic acid, 4, 3 07 
Acetic acid, dilute, see Acetic acid 
Acetic acid, glacial, R, 1, 168; RI, 2, 279 
Acetic acid (-330 gll) TS, 1, 168; (-120 gll) TS, 

(-90 gll) TS, 3, 340; (-60 gll) TS, 
(-60 gll) PbTS, 1, 168; (5.0 gll) TS, 
3; 340; (0.07 moV1) VS, 4, 295 

Acetic anhydrideldioxan TS, 2,280 
Acetic anhydride R, 1, 168 
Acetone R, 1, 168 
Acetonitrile R, (400 gll) TS, 1, 168 
Acetylated substances, 1, 11 1 
Acetyl chloride R, 2,280 
Acetylsalicylic acid, 2, 19 
Acetylsalicylic acid tablets, 4, 226 
Acidi acetyisalicylici compressi, 4, 226 
Acids, see under name of  acid 
Acidum aceticum, 4, 107 
Acidum acetylsalicylicum, 2, 19 
Acldum alginicum, 4, 109 
Acidum amidotrizoicum, 4, 97 
Acidum ascorbicum 2, 21; 3, 379 
Acidum benzoicum, 2, 22 
Acidum citricum, 4, 110 
Acidum folicum, 2, 24 
Acidum hydrochloricum, 4, 112 
Acidum hydrochloricum dilutum, 4, 114 
Acidum iopanoicum, 4 ,53  
Acidum iotroxicum, 4, 100 

Acidum lacticum, 4, 115 
Acidum nicotinicum, 2 ,26  
Acidum salicylicum, 2, 28 
Acid value, determination of, 1, 140 
Acknowledgements, 1, 8; 2, 7; 3, 10; 4, xii 
Actinomycin D, see Dactinomycin 
Activated charcoal, 2, 62; 3, 380 
Adeps lanae, 4,118 

cum aqua, 4, 118 
Adeps solidus, 4, 120 
Adrenalin, see Epinephrine 
Adrenalin tartrate, see Epinephrine hydrogen 

tartrate 
Adriamycin, see Doxorubicin hydrochloride 
Agar R, 1, 168 
Alcohol, 4, 125 
Alcohol benzylicus, 4, 121 
Alcohol cetylicus, 4, 123 
Alcohol cetylstearylicus, 4, 124 
Alcohol, ethyl, see Ethano! 

isopropyl, see 2-Propanol 
methyl, see Methanol 

Alcoholum, 4, 125 
Alginic acid, 4, 109 
Alizarin Red S, see Sodium alizarinsulfonate 
Allopurinol, 2,30 
Allopurinol RS, 2, 280 
Allopurinolum, 2, 30 
Aluminii hydroxidum, 3, 15 
Aluminii magnesii silicas, 4, 127 
Aluminii sulfas, 4,54 
Aluminium, by complexometry, 1, 128 
Aluminium chloride R, TS, 2,280 
Aluminium hydroxide, 3, 15 
Aluminium hydroxide R, 1, 168 
Aluminium magnesium silicate, 4, 127 
Aluminium R, 2,280 
Aluminium standard (10 pg Allml) TS, 4,295 
Aluminium sulfate, 4, 54 
Aluminum, see Aluminium 
Alum R, 4, 295 
Amendments and corrigenda to Volumes 

1, 2, and 3, 3, 371; 4, 311 
Amethocaine hydrochloride, see Tetracaine 

hydrochloride 
Amidotrizoic acid, 4, 97 
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Amidotrizoic acid RS, 4,97 
Amikacin, 3,17 
Amikacin sulfate, 3, 18 
Amikacini sulfas, 3, 18 
Amikacinum, 3, 17 
Amdoride hydrochloride, 3,21 
Amiloride hydrochloride RS, 3,340 
Amiloridi hydrochloridum, 3,21 
Amines, primary aromatic, 1, 11 1 
4-Aminoantipyrine R, TS1, TS2,3,340 
4-Aminobenzoic acid R, 2, 280 
4-Aminobutanol R, 2,281 
4-Amino-6-chloro-1,3-benzenedisulfonamide R, 

2,281 
2-Amino-5-nitrothiazole R, 3,340 
4-Armnophenol-Free paracetamol R, 3,358 
4-Aminophenol R, 3,341 
Aminophylline, 2,31 
Aminophyllinum, 2,31 
Aminopyrazole-4-carboxamide hemisulfate RS, 

2,281 
Aminopyrazolone, see 4-Aminoantipyrine 
3-Amino-2,4,6-triiodobenzoic acid RS, 4,295 
Amitriptyline hydrochloride, 2,34 
Amitriptylini hydrochloridum, 2,34 
Ammonia (-260 gA) TS, (-100 g/l) TS, 

l, 168; (-100 g/l) FeTS, 2,281,4,313; 
(-100 gA) PbTS, l, 168; (-50 g/l) TS, 
3,341; (-35 g/l) TS, (-17 gA) TS, 2,282 

Ammonia buffer TS, 1,169 
Ammonia, strong, see Ammonia (-260 g/l) TS 

and volatile aliphatic amines, l ,  111 
Ammonium, l ,  111 
Ammonium acetate R, 1,169; (100 RA) TS, 

3,341; (80 g/l) TS, 1, 169; (40 a) TS, 
(2 dl) TS, 3.341 . - .  . . 

Ammonium acetate buffer, pH 4.62, TS, 3,341 
Ammonium carbonate R, 1, 169 
Ammonium chloride buffer, pH 10.0, TS, 

1, 169; pH 10.5, TS, 4,295 
Ammonium chloride R, 1, 169; TS, dilute, TS, 

4, 296; (100 g/l) TS, 2, 282; 
(10 ].lg/rnl NHS TS, 1, 169 

Ammonium hydroxide, see Ammonia 
Ammonium mercurithiocyanate TS, 3, 341 
Ammonium molybdate/ni~c acid TS, 2,282 
Ammonium molybdate R, 1, 169; 

(95 g/l) TS, l, 169; (45 g/l) TS, 2, 282 
Ammonium molybdate/sulfuric acid RS, 3, 341 
Ammonium molybdate/vanadate TS, 3, 341 
Ammonium nitrate R, (50 gA) TS, 2, 282 
Ammonium oxalate R, 1, 169; (50 g/l) TS, 

2, 282; (25 g/1) TS, 1, 169 
Ammonium persulfate R, 3,341 
Ammonium persulfate/phosphate buffer TS, 

3,341 
Ammonium phosphate, see Diammonium 

hydrogen phosphate 
Ammonium pyrrolidinedithiocarbamate R, 

(10 gA) TS, 4,296 
Ammonium reineckate R, (10 g/l) TS, 3,342 

Ammonium sulfamate R, 2,282; (50 gA) TS, 
3, 342; (25 gA) TS, (5 g/l) TS, 2, 282 

Ammonium sulfate R, 2, 282 
Ammonium sulfide TS, 3,342 
Ammonium thiocyanate R, (75 gA) TS, 

(0.1 rnlll) VS, 1, 169; (0.05 moVl) VS, 
4, 296; (0.01 moV1) VS, 1, 170 

Ammonium thiocyanate/cobalt(II) nitrate TS, 
3,342 

Ammonium vanadate R, 3,342 
Amodiaquine 3,23 
Amodiaquine hydrochloride, 2,35 
Amodiaquine hydrochloride RS, 3,342 
Amodiaquini hydrochloridum, 2,35 
Amodiaquinum 3,23 
Amphotericin B, 3,25 
Amphotericin B powder for injections, 4,273 
Amphotericin B RS, 3,342 
Amphotericini B pulvis ad injectionem, 4, 273 
Amphotericinum B, 3, 25 
Ampicillin, 2, 37 
Ampicillin capsules, 4, 222 
Ampicillini capsulae, 4, 222 
Ampicillini natrici pulvis ad injectionem, 4, 275 
Ampicillin RS, 2, 282 
Ampicillin sodium, 2,40; 3,379; 4, 
Ampicillin sodium powder for injections, 4,275 
Ampicillin sodium RS, 2,282 
Ampicillin trihydrate RS, 2,282 
Ampicdlinum 2,37 
Ampicillinum natricum, 2,40; 3, 379; 4,313 
Ampyrone, see 4-Aminoantipyrine 
Arnyla, 4, 129 
Amyl alcohol R, 2, 282 
Anaesthetic ether, 3,128 
Anhydrotetracycline hydrochloride RS, 2,282 
Anhydrous calcium chloride R, 1, 172 
A&drous disodium hydrogen phosphate R, 

1. 179 
Anhydrous glucose R, 3,352 
Anhydrous lanolin, see Wool fat 
Anhydrous potassium carbonate, 3,362 
Anhydrous pyridine R, l ,  201 
Anhydrous sodium carbonate R, l, 203 
Anhydrous sodium sulfate, 3,205 
Anhydrous sodium sulfate R, l ,  206 
Aniline R, (25 g/l) TS, 2,283 
Anthrone R, TS, 3,342 
Antibiotics, microbiological assay of, l ,  145 

sterility testing, l ,  151 
Antimony sodium tartrate, 3,293 
Antimony sodium tartrate R, (50 g/l) TS, 1, 170 
Antimony trichloride R, TS, 2,283 
Apressinum, see Hydralazine hydrochloride 
Aqua pro injectione, 4,132 
Aqua purificata, 4, l31 
Aqua sterilisata pro injectione, 4, 134 
Arachis oil, 4, 197 
Arachis oil R, 4,296 
Argenti nitras, 3,28 
Arsenic dilute, AsTS, strong, AsTS, 1, 170 
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Arsenic, limit test for, 1, 121 
Arsenic trioxide R, 1, 170; RI, 2, 283 
Ascorbic acid, 2,21; 3,379 
Ash, and acid-insoluble ash, determination 

of, 1, 161 
sulfated, 1, 123 

Aspirin, see Acetylsalicylic acid 
Assavs and tests. 4.5 , , 
Atomic absorption spectrophotometry, l, 43 
Atomic emission and absorption 

spectrometry, 4, 23 
Atropine sulfate, 2,43 
Atropine sulfate RS, 2, 283 
Atropine sulfate tablets, 4, 227 
Atropini sulfas, 2, 43 
Atropini sulfatis compressi, 4, 227 
Autoclave, heating in an, 4, 19 
Azathioprine, 3,29 
Azathloprine RS, 3,342 
Azathloprinum, 3,29 
Azo violet R, 2,283; TS, 2,284 

Bacitracin, 3, 31 
Bacitracin zinc, 3,33 
Bacitracin zinc RS, 3, 342 
Bacitracinum, 3, 31 
Bacitracinum zincum, 3,33 
Barii sulfas, 3, 35 
Barium chloride R, (50 g/l) TS, (0.5 moV1) VS, 

1,170 
Barium hydroxide R, (15 g/l) TS, 2,284 
Barium nitrate R, (0.01 moUl) VS, 1, 170 
Barium oxide R, 1,171 
Barium sulfate, 3, 35 
Barium sulfate suspension TS, 1,171 
Basic blue 20, see Methyl green 
Beclometasone dipropionate, 3,37; 4,315 
Beclometasone dipropionate RS, 3,342 
Beclometasoni dipropionas, 3,37; 4,315 
Beef extract R, 1,171 
Bentonite, 4, 135 
Bentonitum, 4, 135 
Benzalkonii chloridum, 4,137 
Benzakonium chloride, 4,137 
Benzakonium chloride TS, TS1,2,284 
Benzathme benzylpenicillin, 3,39 
Benzathini benzylpenicillinum, 3, 39 
Benzene R, 2,284 
Benzhexol hydrochloride, see Trihexy- 

phenidyl hydrochloride 
Benzocaine, 2,45 
Benzocainum, 2,45 
Benzoic acid, 2,22 
Benzoic acid R, 2,284 
Benzoyl chloride R, 2,285 
Benzyl alcohol, 4, 121 
Benzyl alcohol R, 3, 343 

Benzyl benzoate, 2,46 
Benzyl hydroxybenzoate, 4,138 
Benzylis benzoas, 2,46 
Benzylis hydroxybenzoas, 4, 138 
Benzylpenicillini kalici pulvis ad 

injectionem, 4, 278 
Benzy1penicil~i.n potassium, 2, 48; 3,379 
Benzylpenicillin potassium powder for 

injections, 4, 278 
Benzylpenicillin potassium RS, 2,285 
Benzylpenicillin sodium, 2,51; 3,379 
Benzylpenicillin sodium R, TS, 1, 171; RS, 2,285 
Benzylpenicillinum kalicum, 2, 48; 3,379 
Benzylpenicihnum natricum, 2,51; 3,379 
Bephenii hydroxynaphthoate, 2,53 
Bephenium hydroxynaphthoate, 2,53 
Bephenium hydroxynaphthoate RS, 2,285 
Betamethasone, 2,55 
Betamethasone RS, 2,285 
Betamethasone sodium phosphate RS, 4,296 
Betamethasone valerate, 3,42 
Betamethasone valerate RS, 3,343 
Betamethasoni valeras, 3,42 
Betamethasonum, 2,55 
BHA, see Butylated hydroxyanisole 
BHT, see Butylated hydroxytoluene 
Biological reference standards and 

preparations, 4 ,8  
Biperiden, 3,45 
Biperiden hydrochloride, 3,46 
Biperiden hydrochloride RS, 3,343 
Biperiden RS, 3,343 
Biperideni hydrochloridum, 3,46 
Biperidenum, 3,45 
Bismuth, l ,  l12 

by complexometry, 1,128 
Bismuth oxynitrate R, 2, 285 
Bismuth subnitrate R, 4,296 
Bleomycin hydrochloride, 3,48 
Bleomycin sulfate, 3, 52 
Bleomycini hydrochloridum, 3,48 
Bleomycini sulfas, 3, 52 
Blue tetrazolium/ethanol TS, 2,286 
Blue tetrazolium R, 2, 285 
Blue tetrazolium/sodium hydroxide TS, 

2,286 
Boiling point, determination of, 1, 19 
Boiling range, determination of, 1, 19 
Bolus alba, see Kaolin 
Borax, see Sodium tetraborate 
Boric acid R, (50 g/l) TS, 1,171 
Brilliant green R, 4,296 
Brilliant greedacetic acid TS, 4,296 
Bromides, l ,  112 
Bromine, determination of, 1, 124 
Bromine R, TS1, AsTS, 1,172 
Bromocresol greedethanol TS, 2,286 
Bromocresol green R, 2,286; TS1,4, 296 
Bromocresol purplelethanol TS, 2,286 
Bromocresol purple R, 2, 286 
Bromophenol blue/ethanol TS, 1, 172 
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Bromophenol blue R, 1, 172; TS, 4, 297 
Bromothymol blue/dimethylformamide TS, 

2,286 
Bromothymol blue/ethanol TS, 1, 172 
Bromothymol blue R, 1, 172 
Brown stock standard TS, 1, 172 
Buccal tablets, 4, 30 
Buffer borate, pH 8.0, TS, pH 9.0, TS, pH 9.6, TS, 

2,286 
Buffer phosphate, pH 6.4, TS, pH 6.9, TS, 2, 287 
Buffer phthalate, pH 3.4, TS, pH 3.5, TS, 2, 287 
Buffer solutions, see under name of buffer 
Bupivacaine hydrochloride, 2,58 
Bupivacaine hydrochloride RS, 2,287 
Bupivacaini hydrochloridum, 2,58 
Busulfan, 3, 55 
Busulfanum, 3,55 
l-Butanol R, 2, 287 
2-Butanol R, 3, 343 
tert-Butanol R, 2, 287 
But9 acetate R, 3,343 
l-Butylamine R, 2,287 
Butylated hydroxyanisole, 4, 140 
Butylated hydroxytoluene, 4, 142 
Butylated hydroxytoluene R, 3,343 
Butylhydroxyanisolum, 4, 140 
Butylhydroxytoluenum, 4, 142 

Cadmium acetate R, 2, 288 
Caffeine, 2, 85 
Caffeine RS, 2, 288 
Calamine, 4, 56 
Calaminum, 4, 56 
Calciferol, see Ergocalciferol 
Calcii carbonas, 3, 57 
Calcii folinas, 3, 59 
Calcii gluconas, 2, 60; 3, 379 
Calcii hydrogenophosphas, 4, 143 
Calcii phosphas, 4, 146 
Calcii stearas, 4, 148 
Calcii sulfas, 4, 149 
Calcium, 1, 112 

by compIexometry, 1,128 
Calcium acetate R, (0.25 moVl) VS, 4, 297 
Calcium carbonate, 3, 57 
Calcium carbonate RI, R2, 1, 172 
Calcium chloride, see Calcium chloride, 

anhydrous 
Calcium chloride, anhydrous, R, hydrated, 

(55 gll) TS, 1,  172 
Calcium fluoride R, 4, 297 
Calcium folinate, 3, 59 
Calcium folinate RS, 3, 343 
Calcium gluconate, 2, 60; 3, 379 
Calcium hydrogen phosphate, 4, 143 

anhydrous, 4, 143 
dihydrate, 4, 143 

Calcium hydroxide R, TS, 2, 288 

Calcium phosphate, 4, 146 
Calcium standard (100 pglml Ca), ethanolic, TS, 

3,343 
Calcium standard (10 pglml Ca) TS, 3, 343 
Calcium stearate, 4, 148 
Calcium sulfate, 4, 149 
Calcium sulfate R, hemihydrate R, 3, 343; 

TS, 3,344 
Calcon carboxylic acid R, 1, 173 
Calcon carboxylic acid indicator mixture R, 

1, 173 
Calcon indicator mixture R, 1, 173 
Calcon R, 1, 172 
Calculation of results, 1,  11; 4, 6 
Caprylic acid, see Octanoic acid 
Capsules, 4, 32,222 

delayed-release, 4, 36 
enteric, 4, 36 
extended-release, 4,35 
hard, 4,33 
modified-release, 4, 35 
soft, 4 ,34  
specific types, 4, 33 

Capsules and tablets, disintegration test for, 4, 40 
Carbamazepine, 3, 61 
Carbamazepine RS, 3,344 
Carbamazepinum, 3, 61 
Carbidopa, 3, 63 
Carbidopa RS, 3, 344 
Carbidopum, 3, 63 
Carbo activatus, 2, 62; 3, 380 
Carbomer, 4, 151 
Carbomerum, 4, 151 
Carbomer R, 2, 288 
Carbonate-free sodium hydroxide 

(1 moV1) VS, (0.5 molll) VS, 
(0.2 moV1) VS, (0.1 molll) VS, 1, 205; 
(0.02 moV1) VS, (0.01 molll) VS, 1, 206 

Carbon-dioxide-free water R, 1, 211 
Carbon dioxide R, 1, 173 
Carbon disulfide R, IR, 1, 173 
Carbon tetrachloride R, 1, 173 
Carboxymethylcellulose R, 3, 344 
Carboxymethylcellulose sodium, 

see Carmellose sodium 
Carmellose sodium, 4, 152 
Carmellosum natricum, 4, 152 
Carnauba wax, 4, 158 
Category, 2, 13; 4, 2 
Cellacefate, 4, 154 
Cellacefatum, 4, 154 
Cellacephate, see Cellacefate 
Cellulose acetate phthalate, see Cellacefate 
Cellulose, microcrystalline, 4, 156 
Cellulose RI, R2, R3, 2, 288 
Cellulosum microcrystallinum, 4, 156 
Cephaeline hydrochloride R, 3; 344 
Cera carnauba, 4, 158 
Cera cetyla, 4, 158 
Ceric ammonium nitrate R, TS, 1, 173; 

(0.01 molll) VS, 4, 297 



Ceric ammonium sulfatelnitric acid TS, 2, 289 
Ceric ammonium sulfate R, (0.1 molll) VS, 

2,289 
Ceric sulfate R, (35 g/l) TS, 1, 174; (0.1 molll) VS, 

3,344 
Ceruleum methylenum, 

see Methylthioninium chloride 
Cetomacrogol 1000, 4, 159 
Cetomacrogolum 1000,4, 159 
Cetostearyl alcohol, 4, 124 
Cetrimide, 4, 161 
Cetrimidum, 4, 161 
Cetyl alcohol, 4, 123 
Cetyl esters wax, 4, 158 
Charcoal, activated, 2, 62; 3, 380 
Charcoal R, 1, 174 
Chemical formulas, 2, 10; 4, 1 
Chemical names, 2, 10; 4 , 2  
Chemical reference substances, 4 , 7  
Chewable tablets, 4, 30 
Chloralose R, 1, 144 
Chlorambucil, 3, 65 
Chlorambucilum, 3, 65 
Chloramphericol, 2, 64 
Chloramphenicol palmitate, 3, 67 
Chloramphenicol palmitate RS, 3, 344 
Chloramphenicol RS, 2,289 
Chloramphenicoli palmitas, 3, 67 
Chloramphenicolum, 2, 64 
Chloraniline R, 3, 344 
Chlorbutinum, see Chlorambucilum 
Chlorhexidine diacetate, 3, 69 
Chlorhexidine dihydrochloride, 3, 71 
Chlorhexidini diacetas, 3, 69 
Chlorhexidini dihydrochloridum, 3,71 
Chlorides, 1, 112 

limit test for, 1, 115 
Chlorine, determination of, 1; 124 
Chlorine R, TS, 1, 174 
Chlormethine hydrochloride, 2, 66 
Chlormethini hydrochloridum, 2, 66 
4-Chloroacetanilide R, 3,344 
Chlorobutanol, 4, 162 

anhydrous, 4: 162 
hemihydrate, 4, 162 

Chlorobutanolum, 4, 162 
Chlorocresol, 4, 164 
Chlorocresolum, 4, 164 
Chloroform R, 1, 174 

ethanol-free, R, 2, 289 
5-Chloro-2-methylaminobenzophenone RS, 

2,289 
2-Chloro-4-nitroaniline R, 2, 289 
Chloroquine phosphate, 2, 68 
Chloroquine phosphate tablets, 4,229 
Chloroquine sulfate, 2, 70 
Chloroquine sulfate RS, 4,297 
Chloroquine sulfate tablets, 4, 230 
Chioroquini phosphas, 2, 68 
Chloroquim phosphatis compressi, 4, 229 
Chloroquini sulfas, 2, 70 

Chloroquini sulfatis compressi, 4, 230 
2-(4-Chloro-3-su1famoyl)benzoic acid RS, 2,290 
Chlorphenamine hydrogen maleate, 2,72 
Chlorphenamine hydrogen maleate RS, 2,290 
Chlorphenamine hydrogen maleate tablets, 4,231 
Chlorphenamini hydrogenomaleas, 2, 72 
Chlorphenamini hydrogenomaleatis 

compressi, 4, 231 
Chlorpheniramine hydrogen maleate 

see Chlorphenamine hydrogen maleate 
Chlorpromazine hydrochloride, 2,74 
Chlorpromazine hydrochloride RS, 2,290 
Chlorpromazini hydrochloridum, 2,74 
Chlortalidone, 2, 76 
Chlortalidone RS, 2, 290 
Chiortalidonum, 2, 76 
Chlortetracycline hydrochloride, 3 ,73  
Chlortetracycline hydrochloride RS, 2, 290 
Chlortetracycline hydrochloridum, 3,73 
Cholecalciferol, see Colecalciferol 
Chromatography, 1, 79 

column, 1, 86 
gas, 1, 90 
high performance liquid, 3, 373 
high-pressure liquid, 1, 88 
paper, 1, 84 
thin-layer, 1, 80 

Chromic acid TS, 2,290 
Chromium trioxide R, 2, 290 
Chromotropic acid sodium salt, 

see Disodium chromotropate 
C.I. 14645, see Mordant Black 11 
C.I. 15705, see Calcon 
C.I. 42040, see Brilliant green 
C.I. 42585, see Methyl green 
C.I. 50040, see Neutral red 
C.I. Basic green 1, see Brilliant green 
C.I. Basic red, see Neutral red 
Cimetidine, 3, 76 
Cimetidine RS, 3,344 
Cimetidinum, 3,76 
C.I. Mordant Black 11, see Mordant Black 11 
C.I. Mordant Black 17, see Calcon 
Cinchonidine R, 2, 290 
Cinchonine R, 3, 344 
Cisplatin, 4, 57 
Cisplatin RS, 4, 297 
Cisplatinum, 4, 57 
Citrate buffer, pH 4.0, TS, 4, 297; pH 5.4, TS, 

2,290 
Citrates, 1, 113 
Citric acid, 4, 110 

anhydrous, 4, 110 
monohydrate, 4, 110 

Citric acid; copper-free, R, 2, 290 
Citric acid R, FeR, 1, 174; PbR, 3, 344; 

(180 gll) FeTS, 1, 174; (20 g/l) TS, 
2,290 

Ciarity of solution, 2, 11; 4, 4 
Clofazimine, 3,78 
Clofazimine RS, 3,345 
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Clofaziminum, 3,78 
Clomifene citrate, 3, 80; 4, 315 
Clomifene citrate RS, 3, 345 
Clomifene citrate Z-isomer RS, 3, 345 
Clomifeni citras, 3, 80; 4, 315 
Cloxacillini natrici capsulae, 4, 224, 
Cloxacihni natrici pulvis ad injectionem, 4,280 
Cloxacillin sodium, 2,78 
Cloxacillin sodium capsules, 4, 224 
Cloxacillin sodium powder for injections, 4,280 
Cloxacillin sodium RS, 2,290 
Cloxacillinum natricum 2,78 
Coal tar, 3,251 
Coated tablets. 4. 30 

Cobalt colour, strong, TS, 1, 174; TS, 1, 174 
CobaltQI) nitrate R, (100 g/l) TS, (10 g/l) TS, 

3,345 
Cobaltous thlocyanate TS, 2, 291 
Codeine monohydrate, 2, 80 
Codeine phosphate, 2, 82 
Codeine R, 2,291 
Codeini phosphas, 2,82 
Codeinum monohydricum, 2,80 
Coffeinum, 2,85 
Colchicine, 3, 82 
Colchicine RS, 3,345 
Colchicinum, 3, 82 
Colecalciferol, 2, 87; 4,314 
Colecalciferol RS, 2, 291 
Colecalciferolum, 2, 87; 4, 314 
Colourless solution, 2,12; 4,5 
Colour of liquids, 1,50 
Column chromatography, 1,86 
Complexometric titrations, 1,126 
Congealing point, determination of, 1,19 
Congo red paper R, l, 175 
Constant weight, 1,12 
Containers, l, 12; 2, 12 

hermetically dosed, de£inition of, 2, 12; 4,3 
storage, 4,2 
tightly closed, de£inition of, 1, 12; 4,3 
well-closed, d e b t i o n  of, 1,12; 4,3 

Content, uniformity of, for single-dose 
preparations, 4,46 

CopperQI) acetate R, 2,291; (45 g/l) TS, 3,345 
CopperQI) chloride R, 3,345 
CopperQI) chloride/ammonia TS, 3,345 
Copper colour, strong, TS, 1,175 
Copper edetate TS, 2,291 
Copper-free citric acid R, 2, 290 
Copper standard (10 pg/ml Cu) TS, 3,346 
Copper standard TS1, TS2,3,346 
CopperQI) sulfate/ammonia TS, 2,291 
CopperQI) sulfate/pyridine TS, 2,291 
CopperQI) sulfate R, (160 g/l) TS, l, 175; 

(80 g/l) TS, 2,291; (1 g/l) TS, 3,346 
Copper tetramine hydroxide TS, 4,297 
Corn starch, see Starch 
Cortisol, see Hydrocortisone 

Cortisol acetate see Hydrocortisone acetate 
Creams, 4,43 

hydrophilic (o/w), 4,43 
hydrophobic (w/o), 4,43 

0-Cresol R, 2,291 
Cresol red R, 3,346 
Cresol red/ethanol TS, 3,346 
Crystal violet/acetic acid TS, l, 175 
Crystal violet R, 1, 175 
Culture medium Cml, Cm2, Cm3, 1, 175; 

Cm4, Cm5, Cm6, 1, 176; Cm7, 1, 177; 
Cm8, Cm9, CmlO, 3,346; Cmll, 3,347 

Cyanide/oxalate/duosulfate TS, 2,292 
Cyanocobalamin, 2,89 
Cyanocobalaminum, 2,89 
Cyanoethylmethyl silicone gum R, 2,292 
Cyanogen bromide TS, 2,292 
Cyclodolum, see Trihexyphenidyli 

hydrochloridum 
Cydohexane R, 1,177; RI, 2,292 
Cyclophosphamide, 3,84 
Cyclophosphamidum, 3,84 
Cyclophosphanum, see Cyclophosphamidum 
L-Cystine R, 1,177 
Cytarabine, 3, 86 
Cytarabine, RS, 3, 347 
Cytarabinum, 3,86 

Dactinomycin, 4, 60 
Dactinomycin RS, 4,297 
Dactinomycinum, 4,60 
Dapsone, 2,91 
Dapsone RS, 2,292 
Dapsone tablets, 4,234 
Dapsoni compressi, 4,234 
Dapsonum, 2,91 
Deferoxamine mesilate, 3, 88 
Deferoxamini mesilas, 3,88 
Definitions, 4,2 
Dehydrated alcohol, see Ethanol 
Dehydrated ethanol R, 1, 179 
Dehydrated methanol R, 1, 191 
Dehydroemetine dihydrochloride, 3, 90 
Dehydroemetini dihydrochloridum, 3,90 
Delayed-release, capsules, 4, 36 

tablets, 4, 31 
Density, mass, relative, determination of, l, 27 
Desferrioxamine mesylate, 

see Deferoxamine mesilate 
Determination of, acid value, 1, 140 

ash and acid-insoluble ash, 1, 162 
boiling point, l, 19 
boiling range, l, 19 
bromine, 1, 124 
chlorine, 1,124 
congealing point, l, 19 
fluorine, l, l25 



iodine, 1, 125 
iodine value, 1, 137 
mass density, 1,27 
melting range, l, 19 
melting temperature, l ,  19 
methoxyl, 1,135 
nitrogen, l, 136 
optical and specific rotation, 1, 29 
peroxides in bed oils, 1,138 
pH, 1795 
rehactive index, l ,  32 
relative density, 1,27 
saponification value, l ,  139 
sulhr, 1, 125 
unsaponifiable matter, l, 139 
water by the Karl Fischer method, l ,  134 

Dexamethasone, 2,95 
Dexamethasone acetate, 2,93; 3, 380 
Dexamethasone acetate RS, 2,292 
Dexamethasone RS, 2,292 
Dexamethasone sodium phosphate, 3,91 
Dexamethasone sodium phosphate RS, 3,347 
Dexamethasoni acetas, 2, 93; 3,380 
Dexamethasoni natrii phosphas, 3,347 
Dexamethasonum, 2,95 
Dextromethorphan hydrobromide, 3,94 
Dextromethorphan hydrobromide RS, 3,347 
Dextromethorphani hydrobromidum, 3,94 
Dextrose, see Glucose 
Diarnrnonium hydrogen phosphate R, 

(100 g/l) TS, 2,292 
Diatomaceous support R, 3,347 
Diatrizoate sodium, see Sodium amidotrizoate 
Diatrizoic acid, see Arnidotrizoic acid 
Diazepam, 2,98 
Diazepam RS, 2,292 
Diazepamum, 2,98 
Diazobenzenesu~fonic acid TS, 2,293 
Diazomethane TS, 2,293 
Diazoxide, 2, 100 
Diazoxide RS, 2,292 
Diazoxidum, 2, 100 
Dibasic calcium phosphate, see Calcium 

hydrogen phosphate 
Dibromomethane R, 1, 177 
Dibutyl ether R, 2,293 
Dibutyl phthalate R, 2,293 
Dicainum, see Tetracaini hydrochloridum 
Dichloroethane R, 2,293 
Dichlorofluorescein R, TS, 3,347 
Dichloromethane R, l ,  177 
2,6-Dichloroquinone chlorirnide/ethanol TS, 

2,294 
2,6-Dichloroquinone chlorimide R, 2,293 
Dichromate colour, strong, TS, l, 177 
Dicloxacih sodium, 3, 96 
Dicloxacillin sodium RS, 3, 347 
Dicloxacillinum natricum, 3,96 
Dicoumarol, 2, 101 
Dicoumarol RS, 2,294 
Dicoumarolum, 2, 101 

Diethoxytetrahydrofuran/acetic acid TS, 2, 294 
Diethoxytetrahydrohran R, 2,294 
Diethylamine R, 2, 294 
Diethylaminoethylcellulose R, 3,347 
Diethylcarbamazine dihydrogen citrate, 2, 103 
Diethylcarbamazine dihydrogen citrate RS, 2, 294 
Diethylcarbamazine dihydrogen citrate 

tablets, 4,235 
Diethylcarbamazini dihydrogenocitras, 2,103 
Diethylcarbamazini dihydrogenocitratis 

compressi, 4,235 
Diethylene glycol R, 1, 177 
Diethylene glycol succinate R, 2,294 
Diethyl phthalate R, 3,347 
Digitonin R, TS, 2, 294 
Digitoxin, 2, 105 
Digitoxin RS, 2, 294 
Digitoxinum, 2, 105 
Digoxin, 2, 107 
Digoxin RS, 2,294 
Digoxinum, 2, 107 
Dihydroxynaphthalene, 

see Naphthalene-1,3-diol 
Diisopropyl ether R, 4,297 
Diloxanide hroate, 3, 99 
Diloxanide hroate RS, 3,347 
Diloxanidi hroas, 3, 99 
Dilute acetic acid, see Acetic acid 
Dilute arsenic AsTS, 1, 170 
Dilute glycerol, see Glycerol 85% d m  
Dilute hydrochloric acid, 4, 114 
Dilute lead PbTS, l ,  l87 
Dimercaprol, 3, 100 
Dimercaprolum, 3,100 
Dimethylacetamide R, 3,347 
Dimethylamine/ethanoI TS, 2,295 
Dimethylamine R, 2,294 
4-Dimethylaminobenzaldehyde R, 

TS1, TS2, TS3, TS4, 2,295; TS5, TS6, 
3,348 

4-Dimethylaminocinnamaldehyde R, TS1, 
TS2,2,295 

N,N-Dimethylaniline R, 3,348 
Dimethylfomamide R, 1,178 

D ~ ~ ~ ~ ~ ~ I - P O P O P ,  see 1,4-Di[2-(4-methyl-5- 
phenyloxazole)] benzene 

Dimethyl sulfoxide R, 3, 348 
Dinatrii edetas, 4,166 
Dinitrobenzene/ethanol TS, 2,296 
Dinitrobenzene R, 2,296 
2,4-Dinitrochlorobenzene R, 3,348 
Dinonyl phthalate R, 2, 296 
Dioxan R, l ,  178 
Diphenoxylate hydrochloride, 3, 102 
Diphenoxylate hydrochloride RS, 3,348 
Dyphenoxylati hydrochloridum, 3,102 
Diphenylamine R, 2,296 
Diphenylamine/sulhric acid TS, 3,348 
Diphenylbenzene, see p-Terphenyl 
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Diphenylbenzidine R, l ,  178 
1,5-Diphenylcarbazide R, 3, 348 
Diphenylcarbazide TS, 3, 348 
Diphenylcarbazone/ethanol TS, 1, 179 
Diphenylcarbazone R, 1, 179 
Diphenyl ether R, 1, 179 
2,5 Diphenyloxazole R, 1, 79 
Dipotassium hydrogen phosphate R, 1, 179 
Diprazinum, see Promethazini 

hydrochioridum 
Direct inoculation, 4, 17 
Disintegration test for tablets and capsules, 4, 40 
Disodium chromotropate R, 2, 296; TS, 4, 298; 

(10 g/l) TS, 2, 296 
Disodium edetate, 4, 166 
Disodium edetate RS, 4,298 
Disodium edetate R, 1, 179; (50 gll) TS 2, 296; 

(20 gll) TS, (10 g/l) TS, 3, 349; 
(0.1 molll) VS, 2, 296, 3, 385; 
(0.05 moVl) VS, 1, 179, 3, 377; 
10.01 molll) VS. 3. 349 , , ,  

Disodium hydrogen phosphate, anhydrous, R, 
1,179 

Disodium hydrogen phosphate R, 2,296; 
(100 gll) TS, 3, 349; (40 g/l) TS, 2, 297; 
(28.4 g/l) TS, 3, 349 

Dithizone R, 2, 297; TS, 3, 349 
Dithizone standard TS, 3,349 
Domiphen bromide R, (10 g/l) TS, 4, 298 
Dopamine hydrochloride, 3, 103 
Dopamine hydrochloride RS, 3,349 
Dopamini hydrochloridum, 3, 103 
Doxorubicin hydrochloride, 3, 105 
Doxorublcin hydrochloride RS, 3,349 
Doxorubicini hydrochloridum, 3, 105 
Doxycycline hyclate, 3, 107 
Doxycyclini hyclas, 3, 107 
Dragendorff reagent TS, modified, TS, 4,298 
Dried peptone R, 1,194 
Dry-heat sterilization, 4, 20 
Drying, loss on, 1, 12; 2, 12; 4 , 5  

E 
Edetate disodium, see Disodium edetate 
Edrophonii chloridum, 3, 109 
Edrophonium chloride, 3, 109 
Effervescent tablets, 4, 29 
Electrophoresis, 1, 98 
Emetine hydrochloride, 3, 111 
Emetine hydrochloride RS, 3,349 
Emetini hydrochloridum, 3, 111 
Enteric, capsules, 4, 36 

-coated, tablets, 4, 31 
Eosin Y R, 3, 349; (5 g/l) TS, 3,350 
Ephedrine 3, 113 
Ephedrine hydrochloride, 3, 115 
Ephedrine sulfate, 3, 117 
Ephedrine sulfate injection, 4, 263 

Ephedrine sulfate RS, 4, 298 
Ephedrini hydrochloridum, 3, 115 
Ephedrini sulfas, 3, 117 
Ephedrini suiFatis injectio, 4, 263 
Ephedrinum, 3, 113 
4-Epianhydrotetracycline hydrochloride RS, 

2,297 
Epinephrine, 2, 112; 3,381 
Epinephrine hydrogen tartrate, 2, 110; 3,380 
Epinephrine hydrogen tartrate R, 2,297 
Epinephrini hydrogenotartras, 2, 110; 3,380 
Epinephrinum, 2, 112; 3,381 
4-Epitetracycline hydrochloride RS, 2, 297 

Epsom salt, see Magnesium sulfate 
heptahydrate 

Ergocalciferol, 3, 119; 4, 316 
Ergocalciferol RS, 3, 350 
Ergocalciferolum, 3, 119; 4, 316 
Ergometrine hydrogen maleate, 2, 114 
Ergometrine hydrogen maleate injection, 4, 264 
Ergometrine hydrogen maleate RS, 2,297 
Ergometrine hydrogen maieate tablets, 4, 237 
Ergometrini hydrogenomaleas, 2, 114 
Ergometrini hydrogenomaleatis compressi, 4, 237 
Ergometrini hydrogenornaleatis injectio, 4; 264 
Ergosterol R, 3, 350 
Ergotamine tartrate, 2, 116; 3,381 
Ergotamine tartrate RS, 2, 297 
Ergotamini tartras, 2, 116; 3, 381 
Eriochrome Black, see Mordant Black 11 
Eriochrome Black T, see Mordant Black 11 
Eriochrome Blue Black R, see Calcon 
Erythromycin, 3, 121 
Erythromycin RS, 3, 350 
Erythromycin ethylsuccinate, 3, 123 
Erythromycin ethylsuccinate RS, 3, 350 
Erythromycin stearate, 3, 125 
Erythromycin stearate RS, 3,350 
Erythromycini ethylsuccinas, 3, 123 
Erythromycini stearas, 3, 125 
Erythromycinum, 3, 121 
Eserine salicylate, see Physostigmine salicylate 
Estrone RS, 2, 297 
Ethambutol hydrochloride, 2, 115 
Ethambutol hydrochloride RS, 2,297 
Ethambutoli hydrochloridum, 2, 119 
2,2'-(Ethanediylideneditutrilo)diphenoi, 

see Glyoxal bis(2-hydroxyanil) 
Ethanol, 4, 167 
Ethanol, aldehyde-free, (95 per cent), 

see Ethano:(-750 gll), aldehyde-free, TS 
Ethanol(95 per cent), see Ethanol (-750 gli) TS 
Ethanol, dehydrated, R, 1, 179; neutralzed, TS, 

2, 297; (-750 g/l) TS, 1, 179; 
(-750 gll), aldehyde-free, TS, 2, 297; 
(-750 gll), sulfate-free, TS, (710 g/l) TS, 
1, 180; (-675 gll) TS, (-600 g/l) TS, 
2, 297; (535 g/l) TS, (457 g/l) TS, 4, 298; 
(-375 g/I) TS, (-150 g/l) TS, 1, 180 

Ethanoium, 4, 167 
Ether anaestheslcus, 3, 128 
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Ether, anaesthetic, 3, 128 
Ether R, 1, 179 

diphenyl, R, 1, 179 
peroxide-free, R, 4, 298 

Ethinylestradiol, 2, 121 
Ethinylestradiol RS, 2, 297 
Ethinylestradiolum, 2, 121 
Ethionamide, 3, 129 
Ethionamide RS, 3, 350 
Ethionamidum, 3, 129 
Ethosuximide, 2, 123; 3, 381 
Ethosuximide RS, 2,297 
Ethosuximidum, 2, 123; 3, 381 
Ethyl acetate R, 1, 180 
Ethyl alcohol, see  Ethanol 
Ethyl aminobenzoate, see  Benzocaine 
Ethylcellulose, 4, 169 
Ethylcellulosum, 4, 169 
Ethylenediamine R, 2, 298 
Ethylene glycol monoethyl ether R, 1, 180 
Ethylene glycol monomethyl ether R, 3, 350 
Ethy! hydroxybenzoate, 4, 170 
Ethyl iodide R, 2, 298 
Ethylis hydroxybenzoas, 4, 170 
Ethylmethylketone R, 2, 298 
Ethylparaben, see  Ethyl ilydroxybenzoate 
Examination in ultraviolet light, 2, 12; 4, 4 
Exposure to ionizing radiation, 4, 21 
Extended-release capsules, 4, 35 

tablets, 4, 31 

F 
Fat, hard, 4, 120 
Ferric ammonium sulfate R, (45 gil) TS 1, 180; 

TS1, TS2, 2,  298; (0.1 molil) VS, 3, 350 
Ferric chlor~de F,. (25 gi!) TS, 1, 180; (65 g/l)l'S, 

3, 350; (50 g/I) TS 3, 351 
Ferric chloridelferricyanideiarserute TS, 3, 351 
Ferric chlorideipotassium ferricyanide TS, 3, 351 
Ferricyanide standard (50 pg/ml) 1-S, 3; 35: 
Ferrocyanide standard (100 pgiixi) TS, 3, 351 
Ferroin TS, 4, 298 
Ferrosi fumaras; 3, 131 
Ferrosi sulfas, 2 ,  125 
Ferrous ammonium sulfate R, (1 gilj TS, 

1,  180; (0.1 mol/l) VS, 4, 299 
Ferrous fumarate, 3, 131 
Ferrous salts, 1, 113 
Ferrous sulfate, 2, 125 
Ferrous sulfate R (15 g/l) TS, 1, 180; 

(7 gib ?S, 4 299; (0.1 mol/l) VS, 1, 180 
Film-coated tablets, 4, 31 
Filtration, membrane, 4, 10 

sterilization by, 4, 21 
Firebrick, pink, R, 2, 298 
F~ucioxacillin sodlum RS, 4, 299 
Flucytosine, 3, 3 33 
Flucytosine RS, 3, 351 

Flucytosinum, 3, 133 
Fludrocortisone acetate, 3, 135 
Fludrocortisone acetate RS, 3,351 
Fludrocortisoni acetas, 3, 135 
Fluorescein sodium, 3, 138 
Fluoresceinum natricum, 3, 138 
Fluorescence spectrophotometry, 1, 45 
Fluorine, determination of, 1, 125 
Fluorouracil, 3, 141 
Fluorouracil RS, 3, 351 
Fluorouracilum, 3, 141 
Fluphenazine decanoate, 2, 127 
Fluphenazine decanoate RS, 2; 298 
Fluphenazine enantate, 2, 129 
Fluphenazine enantate RS, 2, 298 
Fluphenazine hydrochloride, 2, 131 
Fluphenazine hydrochloride RS, 2,298 
Fluphenazini decanoas, 2, 127 
Fluphenazini enantas, 2, 129 
Fluphenazini hydrochloridum, 2, 131 
Folic acid, 2, 24 
Foiic acid RS, 2, 298 
Fonnaldehydeisulfuric acid TS, 2, 298 
Formaldehyde TS, 2, 298 
Formamide R, 2,298 
Formic acid (-1080 gil) TS, 1, 181 
Fonnlc acid, anhydrous, R, 2, 299 
Formic acid, see  Formic acid (-1080 gil) TS 
Formulas, chemical, 2, 10 
3-F~rmylrifam~cin SV RS, 3, 351 
Fradiomycini sulfas, s ee  Neomycini sulfas 
Fuchsin, basic, R, TS, 2, 299 

decolorized, TS, 3, 351 
Fuchsin/sulfurous acid TS, 4, 299 
Furadonium, see Nitrofurantoinum 
Furosemide, 2, 133 
Furosemide RS, 2, 299 
Furosemidum, 2, 133 

G ,- ,. uaiianilne triethiodide, 3, 143 
Gallamine triethiodide RS, 3, 352 
Gallamini triethiodidum, 3, 143 
Gamma benzene hexactdoride, see  Lindane 
Gammahexachlorcycloiiexane, see  Lindane 
Gas sterilization, 4, 22 
Gelatin, 4, 172 
Gelatina, 4, 172 
Gelatin R, TS, 1, 181 
Gels, 4, 43 

hydrophiiic, 4, 44 
hydrophobic, 4,44 

General identification tests, 1, 111 
General notices, 1, 10; 2, 10; 4, 1 
General requirements, 4, 13 

for dosage forms, 4, 25 
for substances, 4, 25 
tests and methods, 4, 13 
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Gentamicin sulfate, 3, 145 
Gentamicin sulfate RS, 3, 352 
Gentamicini sulfas, 3, 145 
Glacial acetic acid R, 1, 168; RI, 2,279 
Glauber's salt, see Sodium sulfate 
Glibenclamide, 3, 147; 4, 316 
Glibenclamide RS, 3,352 
Glibenclamidum, 3,147; 4,316 
Glucose, 2, 135; 3,381 
Glucose, anhydrous, R, 3,352 

hydrate, R, l ,  181 
Glycerin, see Glycerol 
Glucosum, 2,135; 3,381 
Glycerol, 4, 176 
Glycerol, dilute, see Glycerol 85% m/m 
Glycerol 85% d m ,  4, 178 
Glycerol R, 1, 181 
Glyceroli monostearas, 4,174 
Glycerolum, 4,176 
Glycerolum 85% d m ,  4, 178 
Glycerylis uinitratis compressi, 4,239 
Glyceryl monostearate, 4, 174 
Glyceryl trinitrate tablets, 4, 239 
Glyoxal bis(2-hydroxyanil) R, TS, 1, 182 
Granulated zinc AsR, 1,211 
Green stock standard TS, 1, 182 
Griseohlvin, 2, 137 
Griseohlvin RS, 2,299 
Griseohlvin tablets, 4,241 
Griseofulvinum, 2, 137 
Griseofulvini compressi, 4, 241 
Gumrni arabicum, 4,181 

Haloperidol, 2, 139 
Haloperidol RS, 2,299 
Haloperidolum, 2,139 
Halothane, 2,141 
Halothanum, 2,141 
Hard capsules, 4,33 
Hard fat, 4, 120 
Hard paraffin, 4, 199 
Heating in an autoclave, 4,19 
Heavy metals, h i t  test for, 1,121 
Helium R, 1,182 
Heparinized saline TS, 1, 182 
Heptane R, 3,352 
Hermetically closed containers, definition of, 

2, 12; 4, 3 
Hexamethyldisilazane R, 3,352 
Hexamethylene, see Cyclohexane 
Hexamethylenetetramine, see Methenarnine 
Hexane R, 2,299 
High performance liquid chromatography, 3, 
High-pressure liquid chromatography, l ,  88 
Histamine dihydrochloride R, 1,182 
Histamine-like substances, test for, 1, 156 
Histamine phosphate R, 1,183 

Histamine, strong, TS, 1,182 
Holmium oxide R, 1,183 
Holmium perchlorate TS, 1,183 
Homatropine hydrobromide, 3,149 
Homatropine methylbromide, 4, 63 
Homatropini hydrobromidum, 3, 149 
Homatropini methylbromidum, 4,63 
Hydralazine hydrochloride, 3, 150 
Hydralazini hydrochloridum, 3,150 
Hydrargyri oxycyanidum, 2,143 
Hydrated calcium chloride R, 1, 172 
Hydrazine hydrate R, 2,300 
Hydrazine sulfate R, 3,352 
Hydriodic acid, see hydriodic acid (-970 gll) TS 
Hydriodic acid (-970 gll) TS, 1, 183 
Hydrochloric acid, 4,112 
Hydrochloric acid, brominated, AsTS, 

2,300; CITS, 1, 183; (-420 gll) TS, 
1, 183; (-330 g/l) TS, 3,352; 
(-250 gll) TS, (-250 g/l)AsTS, 1, 183; 
(-250 g/l) FeTS, 2,300; (-250 gA), 
stannated AsTS, (-70 gll) TS, l ,  184; 
(5 moVl), 2, 300; (2 moV1) VS, 
(1 moVl) VS, (0.5 moUl) VS, 1, 184; 
(0.2 moV1) VS, 2, 300; (0.1 moV1) VS, 
1, 184; (0.05 moU1) VS, 3, 352; 
(0.02 moV1) VS, 2, 300; (0.015 moV1) VS, 
(0.01 moV1) VS, 1,185; (0.005 moV1) VS, 
3, 353; (0.001 moV1) VS, 2,300; 
(0.0001 moV1) VS, 3, 353 

Hydrochloric acid, dilute, 4, 114 
Hydrochloric acid/methanol(O.Ol moVl) VS, 

3,353 
Hydrochloric acid, saturated, 

see Hydrochloric acid (-420 gll) TS 
Hydrochlorothiazide, 2, 145 
Hydrochlorothiazide RS, 2,301 
Hydrochlorothiazidum, 2, 145 
Hydrocortisone, 2,149 
Hydrocortisone acetate, 2, 147 
Hydrocortisone acetate RS, 2,301 
Hydrocortisone R, RS, 2,301 
Hydrocortisone sodium succinate, 3,152 
Hydrocortisone sodium succinate RS, 3,353 
Hydrocortisoni acetas, 2,147 
Hydrocortisoni natrii succinas, 3, 152 
Hydrocortisonum, 2,149 
Hydrogen peroxide (30 per cent), 

see Hydrogen peroxide (-330 gll) TS 
Hydrogen peroxide (-330 gll) TS, 2,301; 

(-60 gA) TS, 1, 185 
Hydrogen sulfide R, TS, 1, 185 
Hydrophilic , creams (ofw), 4,43 

gels, 4, 44 
ointments, 4,44 

Hydrophobic, creams (wlo), 4,43 
373 gels, 4, 44 

ointments, 4,44 
Hydroquinone R, 3,353 
Hydrous wool fat, 4, 138 
Hydroxocobalamin, 3,154 
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Hydroxocobalamin chloride, 3,158 
Hydroxocobalamin sulfate, 3, 158 
Hydroxocobalamini chloridum, 3,158 
Hydroxocobalamini sulfas, 3, 158 
Hydroxocobalarninum, 3,154 
Hydroxyethylcellulose, 4, 182 
Hydroxyethylcellulose R, TS, 2,301 
Hydroxyethylcellulosum, 4, 182 
Hydroxylamine hydrochloride R, 2,302; TS, 

4,299 ; (-200 g/l) TS, 3,353; (70 gA) TS, 
4,299 

Hydroxyl value, 4,25 
(-)-3-(4-Hydroxy-3-methoxypheny1)-2- 

hydrazino-2-methylalanine RS, 3,353 
(-)-3-(4-Hydroxy-3-methoxypheny1)-2- 

methvlalanine RS. 2.302 , , 
Hydroxypropylcellulose, 4, 184 
Hydroxypropylcellulosum, 4, 184 
~~drox~ro~~lrneth~lcellulose, 

see Hypromellose 
8-Hydroxyquinoline R, 4,299 
8-Hydroxyquinoline/chloroform TS, 4,299 
Hypophosphorous acid R, dilute, TS, 4,300 
Hypoxanthine R, 4,300 
Hypromellose, 4, 185 
Hypromellosum, 4,185 

I 
Ibuprofen, 2, 151 
Ibuprofen RS, 2,302 
Ibuprofenum, 2,151 
Identification tests, general, l ,  111 
Identity tests, 2, 11; 4,4 
Imidazole/mercuric chloride TS, 2, 302 
Imidazole R, crystallized, R, 2,302 
Iminodibenzyl R, 3,353 
Imipramine hydrochloride, 4,65 
Imipramine hydrochloride RS, 4,300 
Imipramini hydrochloridum, 4,65 
Imizine, see Imipramine hydrochloride 
Implants, 4, 40 
Impurities, 2,11 
pH-indicator paper R, 3,353 
Indicators, visual determination of 

pH values, 2, 12; 4,5 
Indometacin, 2,154 
Indometacin RS, 2,302 
Indometacinum, 2, 154 
Information, additional, 4 , 3  

labelling, 4 , s  
stability, 4 , s  

InFusions, intravenous, 4, 40 
Injections, 4, 39,263 
Injections, powders for, 4, 40, 273 
Inoculation, direct, 4, 17 
Insulin, 4, 67 
Insulinum, 4, 67 
International Chemical Reference 

Substances, 1, 165; 4 ,7  
Intravenous infusions, 4,40 
Iodides, 1,113 
Iodide standard (20 pg Vrnl) TS, 4,300 
Iodine, 2, 156 

determination of, 1, 125 
Iodine bromide R, 1, 185; TS, 1,186 
Iodine/chloroform TS, 3,354 
Iodine/ethanol TS, 2, 302 
Iodine R, 1, 185; TS, (0.1 moV1) VS, 1, 185; 

3, 377; 4, 317; (0.05 moVl) VS, 3,354; 4,317; 
(0.02 moM) VS, 1, 185; 3, 378; 4,317; 
(0.01 moV1) VS, 1, 185; 3, 378; 4,317; 
(0.005 moVl) VS, 3, 354; 4, 317; 
(0.0005 moV1) VS, 4, 300; (0.0001 moVl) VS, 
3,354; 4 ,3  17 

Iodine value, determination of, l ,  137 
Iodum, 2,156 
Iohexol, 4, 68 
Iohexol RS, 4,300 
Iohexolum, 4, 68 
Ionizing radiation, exposure to, 4,21 
Iopanoic acid, 4,53 
Iopanoic acid RS, 4 ,300 
Iotroxic acid, 4, 100 
Iotroxic acid RS, 4,300 
Ipecacuanhae radix, 3, 161 
Ipecacuanha root, 3, 161 
Iron colour, strong, TS, l, 186; TS, l, 186 
Iron, limit test for, 1, 120 
Iron, reduced R, 4, 
Iron salicylate TS, 3, 354 
Iron standard FeTS, l, 186 
Isobutyl methyl ketone R, 4,300 
Isoniazid, 2, 157 
Isoniazid R, TS, 4, 300 
Isoniazid RS, 2, 302 
Isoniazidum, 2, 157 
Isonicotinic acid hydrazide, see Isoniazid 
Isoprenahe hydrochloride, 2, 159; 3,382 
Isoprenaline sulfate, 2, 161; 3,382 
Isoprenalini hydrochloridum, 2, 159; 3, 382 
Isoprenalini sulfas, 2, 161; 3, 382 
iso-Propanol, see 2-Propanol R 
Isopropyl alcohol, see 2-Propanol R 
Isopropylamine R, 3,354 
Isopropyl ether, see Diisopropyl ether R 

KaIii chloridum, 2, 163; 3, 382 
Kalii citras, 3, 164 
Kalii iodidum, 2,165; 3,382 
Kanamycin monosulfate RS, 4, 300 
Kaolin, 4, 186 
Kaolinum, 4,186 
Karl Fischer reagent TS, l, 186 
Ketamine hydrochloride, 4, 71 
Ketamine hydrochloride RS, 4,300 
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L 
Labelling information, 4, 3 
Lactic acid, 4, 115 
Lactose, 4, 188 

anhydrous, 4, 188 
monohydrate, 4, 188 

Lactosum, 4, 188 
Lanolin, see Wool fat 

anhydrous, see Wool fat 
Lanthanum nitrate (30 g/l) TS, 1, 187 
Lead, by complexometry, 1,129 
Lead acetate paper R, 3,354 
Lead acetate R, (80 g/l) TS, 1, 187 
Lead, dilute, PbTS, strong, PbTS, 1, 187 
Lead nitrate, paper, R, 4, 301; R, 1, 187; 

(100 gll) TS, 3, 354; (0.1 moV1) VS, 4, 300; 
(0.05 moM) VS, 1, 187 

Lead(IV) oxide, R, 3,355 
Lead subacetate TS, 4; 301 
Leucovorin calcium, see Calcium folinate 
Levarterenoi hydrogen tartrate R, 2, 303; 3, 385 
Levodopa, 2, 167 
Levodopa RS, 2,303 
Levodopum, 2, 167 
Levonorgestrel3, 166 
Levonorgestrel RS, 3, 355 
Levonorgestrelum, 3, 166 
Levothyroxine sodium, 3, 168 
Levothyroxine sodium RS, 3, 355 
Levothyroxinum natricum, 3, 168 
Lidocaine, 2, 171 
Lidocaine hydrochloride, 2, 169 
Lidocaine RS, 2,303 
Lidocaini hydrochloridum, 2, 169 
Lidocainum, 2, 171 
Light petroleum R, 1, 195; RI, 2, 307 
Llght, protection from, 1, 12; 4 , 3  
Limit test, arsenic, 1, 121 

chlorides, 1, 11 1 
heavy metals, 1, 117 
iron, 1, 120 
sulfates, 1, 2 6  

Lindane, 2, 173; 3, 382 
Lindane RS, 2, 303 
Lindanum, 2, 173; 3,382 
Liothyronine RS, 3,355 
Liquid chromatography, high performance, 3,373 
Liquid paraffin R; 1, 192 
Lithii carbonas, 2, 175 
Lithium carbonate, 2, 175 
Lithium carbonate R, 3,355 
Lithium carbonateitrinitrophenol TS, 3; 355 
Lithium chlor~de K, (10 gll) TS, 3, 355 
Lithium methoxide (0.1 moV1) VS, 2,304; 3, 386 
Lithium perchlorate/acetic acid TS, 1, 188 

Lithium perchlorate R, 1, 188 
Lithium R, 2, 303 
Litmus paper R, 2, 304 
Litmus R, TS 2,304 
Loperamide hydrochloride, 3, 170 
Loperamide hydrochloride RS, 3,355 
Loperamidi hydrochloridum, 3, 170 
Loss on drying, 1, 12; 2, 12; 4 , s  

Macrogol 1000 R, 3, 355; 400 R; 1, 188; 20M R, 
2,304 

Macrogol p-isooctylphenyl ether R, 3,355 
Magenta, basic, see Fuchsin, basic 
~Magnesii hydroxidum, 3, 172 
~Magnesii oxidum, 3, 174 
Magnesii stearas, 4, 190 
Magnesii sulfatis heptahydras, 4, 73 
Magnesium, by complexometry, 1, 129 
iMagnesium (0.1 mglml Mg) TS, 3, 356 
Magnesium acetate R, 3, 355 
Magnesium aluminosilicate, see Aluminium 

magnesium silicate 
Lblagnesium chloride R, (0.1 molll) VS, 3, 355 
Magnesium hydroxide, 3, 172 
Magnesium oxide, 3.  174 
Magnesium oxide R, 1, I69 
h4agneslum standard (10 pg/ml Mg) TS, 3,356 
Magnesium stearate, 4, 190 
h4agnesium sulfate heptahydrate, 4, 73 
Magnesium sulfate R, 1, 189; (50 g/l) TS, 2, 304 
:Magnesium sulfate/sulfuric acid TS, 3, 356 
Maiachite green G, see Brilliant green 
Maleic acid R, 4, 301 
Manganese dioxide K, 1, 189 
Manganeseisilver paper R, 1, I89 
Manganese sulfate R; (15 g/l) TS, 1, 190 
Mannitol, 2, 177; 3,  383 
i'danritolum, 2, 177; 3, 383 
~Uass; uniformity of, for single-dose 

preparations, 4. 47 
density and relative aenslty, 1, 27 
measurement of, 1, 17 

Mebendazole, 3,176 
Mebendazole RS, 3,356 
Mebendazoie :ab!ets, 4, 243 
Mebendazo!i compressi, 4, 243 
iUebendazolum, 3, L76 
Medroxyprogesterone acetate, 4, 75 
Medroxyprogesterone acetate RS, 4, 301 
~Medroxyprogesteroni acetas, 4,75 
Uegiumine, 4, 103 
Megiumine K, (100 g/U 'K, 4; 301 
!Ueglumm-m. 4; ;OS 
Meiarsoproil lnjeitio, 4. 266 
Meiarsoprol injection, 4, 266 
Melting range, determination of, 1, 19 
Meiting remperature, determination of, 1, 19 



Membrane filtration, 4, 16 
Menadione R, 3,356 
Meperidine hydrochloride, 

see Pethidine hydrochloride 
Mercaptoacetic acid R, 1, 190 
Mercaptopurine, 4,77 
Mercaptopurinum, 4,77 
Mercuric acetatelacetic acid TS, 1, 190 
Mercuric acetate R 1,190 
Mercuric bromide R, AsTS, paper As TS, 1, 190 
Mercuric chloride/ethanol TS. 3. 356 
Mercuric chloride R, (65 g/l) ~ ~ , ' ( 2 . 7  g/l) TS, 

2,304 
Mercunc iodide R, 4, 301 
Mercuric nitrate R, 1, 190; TS, (0.02 molll) VS, 

3, 356; (0.01 moV1) VS, 1, 190 
Mercuric oxide, yellow, R, 1, 191 
Mercuric oxycyanide, 2, 143 
Mercuric sulfate TS, 1, 191 
Mercuryjnitric acid TS, 3, 356 
Mercury R, 2, 304 
Methanol R, dehydrated, R, 1, 191 
Methenamine R, 1, 191 
Methotrexate, 3, 178 
Methotrexate RS! 3, 357 
Methotrexatum, 3,357 
Methoxyi, determination of, 1, 135 
Methyl alcohol see Methanol 
Methylamine hydrochloride R, (20 g/l) TS, 4, 301 
Methylcellulose, 4, 192 
Methyicellulosum, 4, 192 
Methylcyanide, see Acetonitrile 
Methyldopa, 2, 179 
Methyldopa RS, 2,304 
Methyldopum, 2,179 
Methylene blue, 

see Methylthioninium chloride 
Methylene bromide, see Dibromomethane 
Methylene chloride, see Dichloromethane 
Methyl green R. 4, 301 
Methyl green/iodomercurate paper R, 4,302 
Methyl hydroxybenzoate, 4, 193 
Methylis hydroxybenzoas, 4, 193 
Methylisobutylketone R, 2, 304 
2-Methyl-5-nitroimidazole R, 4, 302 
!V-Methyi-N-nitrosotoiuene-4-suifonamide R: 

2,304 
Methyl orange/acetone TS, 2, 304 
Methyl orangelethano1 TS, 1,191 
Methyl orange R, 1, 191 
Methyiparaben, see Methyl hydr~x~benzoate  
IV-~Meihylpiperazine R, 2,305 
Methyi redlethano1 TS, 1, 191 
Methyl red/methylthioninium chloride TS, 1, 192 
Methyl red R; 1, 191 
Methy1 siiicone gum R, 2, 305 
Methyltestosterone, 2, 181 
Methyltestosterone RS, 2,305 
Methyltestosteronum, 2, l81 
Methylthioninii chloridum, 3, 180 
Methylthioninium chloride, 3, 180 

Methylthioninium chloride R, 1, 192; 
(1 g/l) TS, 2, 305; (0.2 g/l) TS, 1, 192 

Methylthymol blue mixture R, 2,305 
Methylthymol blue R, 2, 305 
Metoclopramide hydrochloride, 3, 182 
Metoclopramide hydrochIoride RS, 3,357 
Metociopramidi hydrochlondum, 3, 182 
Metrifonate, 3, 184 
Metrifonatum, 3, 184 
Metronidazole, 2, 183 
Metronidazole injection, 4, 268 
Metronidazole RS, 2,305 
Metronidazole tablets, 4, 245 
Metronidazoli compressi, 4, 245 
Metronidazoli injectio, 4, 268 
Metronidazolum, 2, 183 
Miconazole nitrate, 3, 186 
Miconazoie nitrate RS, 3, 357 
Miconazoli nitras, 3, 186 
Microbiological assay of antibiotics, 

1, 145; 3,377 
Microcrystalline cellulose, 4, 156 
Modified-release capsules. 4, 35 

tablets, 4, 31 
Molecular mass, relative, 4, 1 
Molybdenum trioxlde R, 3, 357 
Monoethanolamine R, 3, 357 
Monograph nomenclature, 2, 10; 4, 1 
Monographs, for dosage forins, 4, 217 

for excipieilts, 4,  105 
for pharmaceutical substances, 2, 17; 
3, IS; 4, 51 

Mordant Biack 11 indicator mixture R, 1, 192 
Mordant Biack 11 R, l j  I92 
 mordant Biack 17, see Caicon 
Morphine hydrochlonde, 2, 185 
Morphine suifate, 2, 187 
Morphini hydrochloridum, 2, 185 
Morphini sulfas, 2, 187 
Morphoiine R, 4,302 
Myelosanum, see Busuifanum 

N 
Nagananinum, see Suramin sodium 
lfaloxone hydrochloride, 3, 188 
Naloxone hydrochloride RS, 3,357 
Naloxoni hydrochloridum, 3, I88 
Names, chemical, 2, 10 

symbols, and relative atomic masses of 
e!ements, l ,  166 

Naphthalene-?,3-diol R, 4,302 
Naphthalene-1,3-diouethanol TS, 4,302 
I-Naphtholbenzein/acetic acid TS, 2, 305 
1-Naphtholbenzein R, 2, 305 
1- Naphthol R, TS1, 2,  305 
1Naphthol/ethanoi TS, 4, 302 
2-Naphthol R, TS1, 1, 192 
p-Naphthol, see 2-Naphthol 
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Naphthoresorcinol, see Naphthalene-1,3-diol 
N-(l-Naphthy1)ethylenediamine 

hydrochloride/ethanol TS, 2,306 
N-(l-Naphthy1)ethylenediamine 

hydrochloride/l-propanol TS, 4,302 
N-(l -Naphthyl)ethylenediamine 

hydrochloride/propylene glycol TS, 4,302 
N-(l -Naphthyl)ethylenediamine 

hydrochloride R, 2,305; (5 g/l) TS, 
(1 g/l) TS, 2, 306 

Natrii amidotrizoas, 4,79 
Natrii calcii edetas, 3, 190 
Natrii chloridum, 2,189 
Natrii citras, 3, 192 
Natrii cromoglicas, 3, 194 
Nami fluoridum, 3,196 
Natrii hydrogenocarbonas, 2,191 
Natrii hydroxydum, 4, 195 
Natrii nitris, 3, 197 
Natrii nitropmssidum, 3, 199 
Natrii salicylas, 2,193; 3,383 
Natrii stibogluconas, 3,201; 4,316 
Natrii sulfas, 3, 203 
Natrii sulfas anhydricus, 3, 205 
Natrii thlosulfas, 3,207 
Natrii valproas, 3,209 
Neomycin sulfate, 3, 211 
Neomycin sulfate RS, 4, 302 6 1 Neomycin B sulfate RS, 3,357 
Neomycini sulfas, 3,211 

i ; Neostigmine bromide, 2, 195 
Neostigmini bromidum, 2,195 
Neostigmine metilsulfate, 3,213 
Neostigmine metilsulfate RS, 3,357 
Neostigmini metilsulfas, 3,213 
Nephelometry and turbidimet~y, l ,  49 
Nessler's reagent, see Ammonium chloride TS 
Neutral red R, 3,357 
Neutral red/ethanol TS, 3,357 
Niclosamide, 2, 196 
Niclosamide RS, 4,302 
Niclosamide tablets, 4,246 
Niclosamidi compressi, 4,246 
Niclosamidum, 2, 196 
Nicotinamide, 2,198 
Nicotinamide RS, 2,306 
Nicotinamidum, 2, 198 
Nicotinic acid, 2,26 
Nicotinic acid RS, 2, 306 
Nifurtimox, 3,216 
Nifurtimox RS, 3,357 
Nifurtimoxum, 3,216 
Niridazole, 3,218 
Niridazole-chlorethylcarboxamide RS, 3,357 
Niridazole RS, 3,357 
Niridazolum, 3,218 

t 1 i/ ~/tates,  1,lk 
[p  " N~trazepam, 3,220 

Nitrazepamum, 3,220 
Nitric acid (70 per cent), see Nitric acid 

(-1000 gfl) TS 

Nitric acid, fuming, R, 2, 306; (-1000 g/l) TS, 
(-130 g/l) TS, (15 g/l) TS, (3 g/l) TS, 
1, 192; (1 moV1) VS, 4,302 

Nitrite titration, 1, 133 
4-Nitroaniline R, TSI, TS2,2,306 
Nitrobenzene R, 1, 192 
4-Nitrobenzoyl chloride R, 2,306 
Nitrofurantoin, 3,222 
Nitrofurantoin RS, 3,357 
Nitrofurantoin tablets, 4, 248 
Nitrofurantoini compressi, 4,248 
Nitrofurantoinum, 3,222 
Nitrogen, determination of, 1, 136 
Nitrogen-free sulfuric acid (-1760 g/l) TS, 1,209 
Nitrogen, oxygen-free, R, 2,306; R, 1,192 
Nitroglycerin tablets, see Glyceryl trinitrate tablets 
Nitromethane R, 3,357 
Nitrophenanthroline R, TS, 4,303 
l-Nitroso-2-naphthol-3,6-disodium disulfonate R, 

(2 g/l) TS 2,306 
l-Nitroso-2-naphthol-3,6-disodium sulfonate, 

see l-Nitroso-2-naphthol-3,6-disodium 
disulfonate 

Nomenclature, monograph, 2, 10; 4, 1 
Non-aqueous titrations, 1,129 
Norethindrone enantate, see Norethisterone 

enantate 
Nore@terone, 2,202 
Nore thisterone acetate, 2,200 $: Nore isterone acetate RS, 2,306 
Norethisterone enantate, 4, 82 
Norethisterone enantate RS, 4, 303 
Norethisterone RS, 2, 306 
Norethlsteroni acetas, 2, 200 
Norethisteroni enantas, 4,82 
Norethisteronum, 2,202 
Noroxyrnorphone hydrochloride RS, 3,358 
Noscapine, 3,224 
Noscapine hydrochloride, 3,226 
Noscapine RS, 3,358 
Noscapini hydrochloridum, 3,226 
Noscapinum, 3,224 
Nystatin, 3,228; 4,317 
Nystatin RS, 3,358 
Nystatin tablets, 4,249 
Nystatini compressi, 4,249 
Nystatinum, 3,228; 4,317 

iso-Octane, see 2,2,4-Trimethylpentane 
Octanoic acid R, 3,358 
Ointments, 4,44 

hydrophobic, 4,44 
hydrophdic, 4,44 
water-emulsifying, 4, 44 

Oleum arachdis, 4, 197 
Opalescence standard TS1, 2, 306; 

TS2,2,307; TS3,4, 303 



Opalescence stock standard TS, 2, 307 
Optical rotation, determination of, 1,29 
Oracet blue B R, 3,358 
Oracet blue B/acetic acid TS, 3,358 
Oral Rehydration Salts, 4, 219 
ORS, see Oral Rehydration Salts 
Orthophosphates, 1, 114 
Osmium tetroxide R, 2,307 
Other names, 4 ,2  
Oxalic acid R, (0.05 g) TS, 3, 358 
Oxalic acid/sulFuric acid TS, 4, 303 
Oxamniquine, 3,229 
Oxamniquine RS, 3,358 
Oxamniquinum, 3,229 
Oxygen flask method, 1,123 
Oxytetracycline dihyrate, 3,231 
Oxytetracycline dihyrate RS, 3, 358 
Oxytetracycline hydrochloride, 3,234 
Oxytetracycline hydrochloride RS, 2,307 
Oxytetracyclini dihydras, 3,231 
Oxytetracyclini hydrochloridum, 3,234 

P 
Pancreatic digest of casein R, 1, 192 
Papaic digest of soybean meal R, 1, 192 
Papaverine hydrochloride, 2,204 
Papaverine hydrochloride W, 2,307 
Papaverini hydrochloridum, 2,204 
Paper chromatography, 1, 84 
Paracetamol, 3,237 
Paracetamol R, 4,303 
Paracetamol, 4-aminophenol-bee, R, 3,358 
Paracetamol tablets, 4,251 
Paracetamoli compressi, 4,251 
Paracetamolum, 3,237 
Paraffin, hard, 4, 199 
Parafh, liquid R, l ,  192 
Parafhum album, 4, 198 
Parafhum durum, 4, 199 
ParaFhum flavum, 4,198 
Parafh, whlte soh, 4, 198 
Paraffin, yellow soh, 4, 198 
Paraformaldehyde R, 3, 358 
Paraldehyde R, 4,303 
Parenteral preparations, 4, 36 

specific types, 4, 39 
Paromomycini sulfas, 3,239 
Paromomycin sulfate, 3,239 
Paromomycin sulfate RS, 3, 359 
Pastes, 4,44 
Patents, notice concerning, l ,  12 

and trademarks, 4 , 6  
Peanut oil, see Arachis oil 
Penicillamine, 3,241 
Penicillaminum, 3,241 
Penicillinase R, l ,  192; TS, l, 193 
Pencillin G b e n z a h e ,  see Benzathine 

benzylpenicillin 

Penicillin G procaine, see Procaine 
benzylpenicdh 

Pentamidine isetionate, 3,243 ' 

Pentamidine isetionate W, 4,303 
Pentamidine isetionate powder for injections, 

4,282 
Pentamidine mesilate, 3, 245 
Pentarnidini isetionas, 3,243 
Pentamidini isetionatis pulvis ad injectionem, 

4,282 
Pentamidini mesilas, 3, 245 
l-Pentanesulfonic acid sodium salt R, 3, 359 
l-Pentanesulfo~c acid TS, 3,359 
Peptone, dried, R, RI, (5 gA) TS, (1 g/l) TS1, 

(1 gA) TS2, 1,194 
Perchloric acid (70 per cent w/w), 

see Perchloric acid (-1170 gll) TS 
Perchloric acid/dioxan (0.1 moV1) VS, 3,359 
Perchloric acid (-1170 g/l) TS, (-140 gll) TS, 

l ,  194; (0.1 moV1) VS, l, 194, 3,378; 
(0.05 moVl) VS, 2, 307; (0.02 moV1) VS, 
3,359 

Periodic-acetic acid TS, 4,303 
Peroxides in £ixed oils, determination of, l, 138 
Pethidine hydrochloride, 3,247 
Pethidini hydrochloridum, 3,247 
Petrolatum, see Paraffin 
Petroleum, light, R, l ,  195; RI, 2,307 
Phase solubility analysis, 1, 102 
pH, determination of, l, 95 
o-Phenanthroline R, (1 g/l) TS, TS, 1,195 
Phenobarbital, 2,206 
Phenobarbital sodium, 2,208,3,383 
Phenobarbitalum, 2,206 
Phenobarbitalum natricum, 2, 208, 3, 383 
Phenoldisulfonic acid TS, (250 g/l) TS, 4, 304 
Phenolphthaleidethanol TS, 1, 195 
Phenolphthaleidpyridine TS, 1, 195 
Phenolphthalein R, 1, 195 
Phenol R, 1, 195; (50 g/l) TS, 4,304 
Phenol red/ethanol TS, 1, 195 
Phenol red R, 1,195 
Phenoxyacetic acid R, 4,304 
2-Phenoxyethanol R, 2,307 
Phenoxymethylpenicillin, 2,210 
Phenoxymethylpenicdin calcium, 2,212 
Phenoxymethylpenicillin calcium RS, 2, 308 
Phenoxymethylpenicfiini kalici compressi, 4,253 
Phenoxymethylpenicillin potassium, 2,214 
Phenoxymethylpenicillin potassium RS, 2,308 
Phenoxyrnethylpenicillin potassium tablets, 4,253 
Phenoxymethylpenicillin RS, 2,307 
Phenoxymethylpenicillinum, 2,210 
Phenoxymethylpenicillinum calcicum, 2,212 
Phenoxymethylpenicillinum kalicum, 2,214 
1,4-Phenylenediamine dihydrochloride R, 3,359 
2-Phenylethanol R, TS, 2,308 
Phenylhydrargyri nitras, 4, 200 
Phenylhydrazine/hydrochloric acid TS, 3,360 
Phenylhydrazine hydrochloride R, 2,308; 

(10 gA) TS, 3, 360 
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Phenylhydrazine R, 2, 308 
Phenylhydrazine/sulfuric acid TS, 2, 308 
Phenylmercuric nitrate, 4,200 
PhenyVmethylpolysiloxane R, 3,360 
Phenytoin, 2, 216 
Phenytoin RS, 2,308 
Phenytoin sodium, 2, 218 
Phenytoinum, 2,216 
Phenytoinum natricum, 2,218 
Phloroglucinol R, 4, 304 
Phosphate buffer, pH 4.0, TS, 4, 304; pH 7.0, TS, 

1, 196; pH 7.0 (0.067 mol/l) TS, 4, 304; 
pH 7.4, TS, pH 7.6, TS, pH 8.0, TS, 3, 360 

Phosphate buffer, sterile, pH 4.5, TS, 1, 195; 
pH 6.0, TS1, TS2, TS3, 1, 196; pH 7.0, TS, 
pH 7.2, TS, 1, 196; pH 7.8, TS, 
3, 360; pH 8.0, TS1, TS2, 1, 197; 
pH 10.5, TS1, 3, 360 

Phosphate/citrate buffer pH 4.5, TS, 2, 308; 
pH 6.0, TS, 3,  361 

Phosphate standard buffer, pH 6.8, TS, 1, 
97, 196; pH 7.4, TS, 1, 97, 197 

Phosphate standard (5 pg/ml) TS, 3, 361 
Phosphomolybdic acid R, 2, 308; (80 g/l) TS, 

4,304 
Pnosphomolybdic acid/ethanol TS, 4, 304 
Pnosphoric acid, see Phosphoric acid 

(-1440 g/l) TS 
Phosphoric acid (-1440 g/l) TS, 1, 197; 

(-105 g/l) TS, 3,361 
Phosphorus pentoxide R, 1, 197 
Phosphorus, red, R, 2, 308 
Phosphotungstic acid TS, 3,361 
Phthalate buffer, pH 4.0, TS, 4, 305 
Phthalic anhydriddpyridine TS, 1, 197 
Phthalic anhydride R, 1, 197 
pH values, precision of, 1, 11 
Phyllochinonum, see Phytomenadionum 
Physostigmine salicylate, 2, 220 
Physostigmini salicylas, 2, 220 
Phytomenadione, 3 ,249 
Phytomenadionum, 3.249 
Phytonadione, see Phytomenadione 
Pilocarpine hydrochloride, 2, 222; 4, 314 
Pilocarpine nitrate, 2, 224; 4, 314 
Pilocarpini hydrochloridum, 2,222; 4,314 
Pilocarpini nitras, 2, 224; 4, 314 
Piperazine adipate, 2, 226 
Piperazine adipate RS, 4, 305 
Piperazine adipate tablets, 4, 255 
Piperazine citrate, 2, 228 
Piperazine citrate RS, 4, 305 
Piperazine citrate tablets, 4, 256 
Piperazine hydrate R, 4, 305 
Piperazini adipas, 2, 226 
Piperazini adipatis compressi, 4, 255 
Piperazin: citras, 2, 228 
Piperazini citratis compressi, 4, 256 
Piperidine R, 3, 361 
Plx lithanthracis, 3, 251 
Platinic chloride R, (60 g/l) TS, 2, 308 

Podophyllinum, see Podophyllum resin 
Podophylli resina, 4, 84 
Podophyllum resin, 4, 84 
Polyethylene glycol 400, see Macrogo1400 
Polysorbata 20,60, 80,4,202 
Polysorbates 20, 60, 80,4,  202 
Polysorbate 80 R, 1, 197 
Polyvidone, 4, 204 
Polyvidonum, 4,204 
Polyvinylpyrrolidone, see Polyvidone 
Potassio-cupric tartrate TS, 2, 309 
Potassio-mercuric iodide TS, alkaline TS, 2, 309 
Potassium, 1, 114 
Potassium acetate R, TS, 1, 198 
Potassium antimonate R, TS, 3, 361 
Potassium bicarbonate R, 1, 198 
Potassium bitartrate, see Potassium 

hydrogen tartrate 
Potassium bromate R, (50 g/[) TS, 2, 309; 

(0.0333 mol/l) VS, 4, 305; (0.0167 mol/l) VS, 
2, 309; (0.00833 mol/l) VS, 3, 361 

Potassium bromide R, IR, 1, 198; (125 g/l) TS, 
4, 305; (100 g/l) TS, 1, 198; 
(0.119 g/l) TS, 2, 309 

Potassium carbonate R, 3,361 
anhydrous, R, 3,362 

Potassium chloride, 2, 163; 3, 382 
Potassium chloride R, IR, (350 g/[) TS, 1, 198; 

(100 g/l) TS, 3,  362 
Potassium chromate R, (100 g/l) TS, 2, 309 
Potassium citrate, 3, 164 
Potassium cyanide R, 2, 309; PbTS, 3, 362; 

(100 g/l) TS, (50 g/ij TS, 2, 309 
Potassium dichromate R, RI, TS, 1, 198; 

TS2, TS3, 3, 362; (100 g/l) TS, 2, 309; 
(0.0167 moL'1) VS, 1; 198 

Potassium dihydrogen phosphate R, 1, '198; 
(100 g/l) TS, 3,  362; (70 g/l) TS, 4, 305; 
(27.2 g/l) TS, (13.6 g/l) TS, 3,  362 

Potassium ferricyanide R, 1, 198; (50 g/u TS, 
2,309; (10 g/l) TS, 1, 199 

Potassium ferrocyanide R, (45 g/l) TS, 2, 310 
Potassium hydrogen phthalate R, 1, 199 

standard TS, 1, 97, 199 
Potassium hydrogen sulfate R, 4,305 
Potassium hydrogen tartrate R, 1, 199 

standard TS, 1, 97, 199 
Potassium hydroxidelethano1 TS1, 1, 199; 

TS2, 2, 310; (1 mol/l) VS, 2, 310; 
(0.5 mol/l) VS, (0.02 mol/l) VS, 1, 200 

Potassium hydroxide/methano! TS, 2, 310 
Potassium hydroxide R, 1, 199; (-400 g/lj TS, 

4, 305; (-1 10 g/l) TS, (1 mol/l) VS, 1, 199; 
(0.5 mol/l) VS, (0.1 moI/l) VS, 1, 200; 
(0.01 mol/l) VS, 2, 310 

Potassium iodate P,, 2.  310; (3.6 mg/l) TS, 
3, 362; (0.05 mol/l) VS, (0.01 mol/l) VS, 2, 310 

Potassium iodide, 2, 165; 3, 382 
Potassium iodide R, AsR, 1, 200; (400 g/l) TS, 

(300 g/l) TS, 2, 310; (100 g/l) TS, 3, 362; 
(80 g/l) TS, 1, 200; (60 g/1) TS, 2, 311 
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Potassium iodide/starch TS1,2, 311 
Potassium iodobismuthate TS1, TS2, 2, 311 
Potassium iodoplatinate TS, 2,311; TS2, 3,362 
Potassium nitrate R, 1, 200 
Potassium nitrite R, (100 gll) TS, 1, 200 
Potassium periodate R, TS, 2, 311 
Potassium permanganate/phosphoric acid TS, 

4,305 
Potassium permanganate R, 1, 201; (25 g/l) TS, 

3, 363; (10 gll) TS, (0.02 mol/l) VS, 
1, 201; (0.002 mol/l) VS, 2, 311; 
(0.0002 mol/l) VS, 4, 305 

Potassium sodium tanrate R, 2, 311 
Potassium sulfate R, 1,201; (0.1 g/l) TS, 4,305; 

(174 mg/l) TS, 1, 201 
Potassium tetraoxalate R, 1, 201 

standard TS, 1,97,201 
Potassium thiocyanate R 2,311, 3, 386; 

(200 g/l) TS, 3, 363 
Potato starch see Starches 
Povidone, see Polyvidone 
Powder fineness and sieves, 1, 74 
Powders for injections, 4,40, 273 
PPO, see 2,5-Diphenyloxazole 
Praziquantel, 3, 252 
Praziquantel RS, 3, 363 
Praziquantelum, 3,252 
Precision, expression of concentration, 4 , 6  

pH values, 1, 11; 4 ,6  
quantities, 1, 10; 4, 6 
temperature measurements, 1 , l l ;  4,6 
volumes, 4, 6 

Prednisolone, 2, 230 
Prednisolone acetate, 3,254 
Prednisolone acetate RS, 3,363 
Prednisolone RS, 2,312 
Prednisolone sodium phosphate injection, 4,269 
Prednisolone sodium phosphate RS, 3,363 
Prednisolone sodium succinate powder 

for injections, 4, 284 
Prednisolone succinate RS, 4, 305 
Prednisoloni acetas, 3,254 
Prednisoloni et natrii phosphatis injectio, 4, 269 
Prednisoloni et natrii succinatis pulvis 

ad injectionem, 4,284 
Prednisolonum, 2,230 
Primaquine diphosphate, 2,232 
Primaquine diphosphate RS, 2, 312 
Primaquine diphosphate tablets, 4,258 
Primaquini diphosphas, 2,232 
Primaquini diphosphatis compressi, 4,258 
Probenecid, 3,256 
Probenecid RS, 3,363 
Probenecid tablets, 4, 260 
Probenecidi compressi, 4,260 
Probenecidum, 3,256 
Procainamide hydrochloride, 2,234 
Procainamidi hydrochloridum, 2,234 
Procaine benzylpenicillin, 3,258 
Procaine benzylpenicillin powder for 

injections, 4, 287 

Procaine hydrochloride, 2,236 
Procaine hydrochloride RS, 2, 312 
Procaine penicillin, see Procaine 

benzylpenicillin 
Procaini benzylpenicillini pulvis 

ad injectionem, 4, 287 
Procaini benzylpenicillinum, 3, 258 
Procaini hydrochloridum, 2,236 
Procarbazine hydrochloride, 3, 260 
Procarbazine hydrochloride RS, 3,363 
Procarbazini hydrochloridum, 3,260 
Progesterone, 2, 238 
Progesterone RS, 2, 312 
Progesteronum, 2,238 
Promethazine hydrochloride, 3,262 
Promethazini hydrochloridum, 3,262 
l-Propanol R, 2, 312 
2-Propanol, 4, 206 
2-Propanol R, 2,312 
2-Propanolum, 4,206 
Propranolol hydrochloride, 2, 240; 3,383 
Propranolol hydrochloride RS, 2,312 
Propranololi hydrochloridum, 2,240; 3,383 
Propylene glycol, 4,207 
Propylene glycol R, 2,312 
Propyleneglycolum, 4,207 
Propyl hydroxybenzoate, 4,209 
Propyliodone, 4, 86 
Propyliodonum, 4, 86 
Propylis hydroxybenzoas, 4, 209 
Propylparaben, see Propyl 

hydroxybenzoate 
Propylthiouracil, 2,242 
Propylthiouracilum, 2,242 
Protionamide, 3,264 
Protionamide RS, 3,363 
Protionamidum, 3,264 
Provitamini D,, see Ergosterol 
Purified water, 4, 131 
Pyrantel embonate, 3,265 
Pyrantel embonate RS, 3,363 
Pyranteli embonas, 3,265 
Pyrantel pamoate, see Pyrantel embonate 
Pyrazinamide, 3,268 
Pyrazinamide RS, 3, 363 
Pyrazinamide tablets, 4, 261 
Pyrazinamidi compressi, 4, 261 
Pyrazinamidum, 3,268 
Pyridine/acetic anhydride TS, 4, 305 
Pyridine, anhydrous R, R, 1,201 
Pyridostigmine bromide, 2,244; 3,383 
Pyridostigmine bromide RS, 2,312 
Pyridostigmini bromidum, 2,244; 3,383 
Pyridoxine hydrochloride, 2,246; 4,314 
Pyridoxini hydrochloridum, 2,246; 4,314 
Pyrimetharnine, 3,269 
Pyrimethamine RS, 3,363 
Pyrimethaminum, 3,269 
Pyrogallol R, alkaline, TS, 2, 313 
Pyrogens, test For, 1, 155 
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Quantities and their precision, 1, 10 
Quinaldine redlethanol TS, 2,313 
Quinaldine red/methanoI TS, 2,313 
Quinaldine red R, 2,313 
Quinhydrone R, 4,306 
Quinhydronelmethanol TS, 4,306 
Quinidine sulfate, 3, 271 
Quinidini sulfas, 3,271 
Quinine bisulfate, 3,273 
Quinine dihydrochloride, 3,276 
Quinine dihydrochloride injection, 4,273 
Quinine hydrochloride, 2,248; 3,384 
Quinine R, 2,313 
Quinine sulfate, 2, 250; 3,384 
Quinini bisulfas, 3, 273 
Quinini dihydrochloridi injectio, 4,271 
Quinini dihydrochloridum, 3,276 
Quinini hydrochloridum, 2,248; 3,384 
Quinini sulfas, 2, 250; 3, 384 

Radiopharmaceuticals l, 52 
Reagents, l, 13 

list of, l, 167; 2,277; 3,337; 4,293 
Red stock standard RS, l, 201; 3, 378 
Reference spectra, 4,8 
Reference substances, 4,7 

biological, 4,7 
chemical, 4, 8 

Refractive index, determination of, 1,32 
Relative atomic masses, names, 

and symbols, of elements, 1, 167 
Relative density and mass density, 

determination of, l, 27 
ReIative molecular mass, 4, 1 
Resazurin sodium R, (1 gA) TS, 1,201 
Reserpine, 2,252; 3,384 
Reserpine RS, 2,313 
Reserpinum, 2,252; 3,384 
Resorcinol R, (20 gA) TS, 1,201 
ResorcinoVtoluene TS, 4,306 
Results, calculation of, 1, 11; 4,6 
Riboflavin, 2,254 
Riboflavin RS, 2,313 
Riboflavinurn, 2,254 
l-&-D-Ribohranosyluracil, see Uridine 
Rice starch, see Starches 
Rifampicin, 3,278 
kfampicin quinone RS, 3,363 
Rifampicin RS, 3,363 
Rifampicinum, 3, 278 
Rotation, optical, specific, determination of, 

1,29 

S 
Saccharin sodium, 4,211 
Saccharimidum natricum, see Saccharin 

sodium 
Saccharinum natricum, 4,211 
Salazosulfapyridine, see Sulfasalazine 
Salbutamol, 3, 280 
Salbutamol RS, 3,363 
Salbutamol sulfate, 3,282 
Salbutamol sulfate RS, 3,363 
Salbutamoli sulfas, 3,282 
Salbutamolum, 3,280 
Sales perorales ad rehydratationem, 4, 219 
Salicylaldehyde R, TS, 3, 363 
Salicylates, l, 114 
Salicylic acid, 2,28 
Salicylic acid R, 2,313 
Saline TS, 1,202 
Saponification value, determination of, l, 139 
Selenious acid R, 2, 313; 4,315 
Selenious acidlsulhric acid TS, 2,314 
Selenium R, 1,202 
Semi-solid dosage forms, topical, 4, 42 
Sennae folium, 3,284 
Sennae fructus, 3,286 
Senna h i t ,  3,286 
Senna leaf, 3,284 
Sieves and powder fineness, 1,74 
Shca gel, desiccant, R, l, 202; RI, R2, R3, 

R4, R5,2,314; R6,3,363 
Silver nitrate, 3,28 
Silver nitrate/methanol TS, 3,364 
Silver nitrate R, 1,202; (100 gll) TS, 3,364; 

(40 g/l) TS, (0.1 moVI) VS, 1, 202; 
(0.05 molA) VS, 4, 306; (0.01 moY1) VS, 
3, 364; (0.001 moV1) VS, 4,306 

Silver oxide R, 2,314 
Silver standard (5 pg Ag/ml) TS, 4,306 
Soda lime R, 1,202 
Sodium, l, l15 
Sodium acetatelglacial acetic acid (0.1 moV1) VS, 

3,364 
Sodium acetate (150 gll) TS, l, 202; R, 

(60 gA) TS, (50 gA) TS, 2,315; 
(0.04 moV1) VS, 4,306 

Sodium alizarinsulfonate R, l, 203; (10 gA) TS, 
3, 364; (1 gA) TS, 1,203 

Sodium amidotrizoate, 4,79 
Sodium amidotizoate RS, 4,306 
Sodium antimonyltartrate, see Antimony 

sodium tartrate 
Sodium arsenite (0.1 moV1) VS, 2,316; 

(0.05 moM) VS, 2,316,3,386 
Sodium bicarbonate, see Sodium 

hydrogen carbonate 
Sodium bicarbonate R, l, 203; 2,317 
Sodium biphosphate, see Sodium 

dihydrogen phosphate 
Sodium calcium edetate, 3, 190 
Sodium carbonate, anhydrous, FeR, 2,316; 



anhydrous, R, R, l, 203; (200 g/l) TS, 
(75 g/l) TS, 2, 316; (50 g/l) TS, 1, 203; 
(10 g/l) TS, 2,316 
standard TS, l, 97, 203; 4, 313 

Sodium chloride, 2, 189 
Sodium chloride R, 1,203; pyrogen-free R, 

2, 316; (400 g/l) TS, 3, 364 
Sodium citrate, 3, 192 
Sodium citrate R, l, 203; (250 g/l) TS, 4,306 
Sodium cobaltinitrite R, (100 g/l) TS, l, 203 
Sodium cromoglicate, 3, 194 
Sodium cromoglicate RS, 3, 364 
Sodium diatrizoate, see Sodium amidotrizoate 
Sodium diethyldithiocarbamate R, (0.8 g/l) TS, 

2,316 
Sodium dihydrogen phosphate R, 2,317; 

(275 g/l) TS, 3,364; (45 g/l) TS, 2,317 
Sodium fluoride, 3,196 
Sodium fluoride R, 1,203 
Sodium formate R, 3,364 
Sodium hydrogen carbonate, 2,191 
Sodium hydrogen carbonate R, 2, 317; 

(100 g/l) TS, 4,306; (40 g/l) TS, 2, 317 
Sodium hydroxide, 4, 195 
Sodium hydroxide (1 molll), carbonate-free, VS, 

(0.5 moVl), carbonate-bee, VS, 
(0.2 moVl), carbonate-bee, VS, (0.1 moVl), 
carbonate-free, VS, l, 205; (0.02 moM), 
carbonate-free, VS, (0.01 moVl), 
carbonate-free, VS, 1,206 

Sodium hydroxide/ethanol TS, 3, 365 
Sodium hydroxide/methanol TS, 2,317 
Sodium hydroxide R (-400 g/l) TS, 1, 203; 

(-300 gA) TS, (-200 g/l) TS, 1,204; 
(-150 g/l) TS, 2, 317; (-80 g/l) TS, 1,204; 
(50 g/l) TS, 3,365; (10 g/l) TS, 2, 317; 
(1 maul) VS, 1, 204; (0.5 moV1) VS, 
2,317; (0.2 moVl) VS, (0.1 moVl) VS, 
(0.05 moM) VS, l, 204; (0.02 moV1) VS, 
2,317; (0.01 moV1) VS, 1,204; 
(0.001 moV1) VS, 2.317 

Sodium hypochiorite, TSI, 2, 318; (-40 g/l) TS, 
2.317 

~ o d i u k  launlsulhte R, 4,306; (10 g/l) TS, 4,307 
Sodium mercaptoacetate R, 1,206 
Sodium metabisulfite R, 2, 318; (50 g/l) TS, 4, 307 
Sodium metaperiodate R, 2,318; TS, 4,307 
Sodium methoxide (0.1 rnoul) VS, 2,318 
Sodium m~lybdotun~stophosphate TS, 2, 318 
Sodium 1,2-naphthoquinone-4-sulfonate R, 

(5 g/l) TS, 2, 318 
Sodium nitrite, 3, 197 
Sodium nitrite R, 1, 206; (100 g/l) TS, 2, 319; 

(50 g/l) TS, 4, 307; (35 g/1) TS, 3, 365; 
(20 g/l) TS, 4, 307; (10 gll) TS, l, 206; 
(3 g/l) TS, (1 g/l) TS, 2,319; 
(0.1 moV1) VS, 1, 206 

Sodium nitrite/hydrochloric acid TS, 4,307 
Sodium nitroferricyanide, see Sodium 

nitroprusside 
Sodium nitroprussiate, see Sodium nitroprusside 

Sodium nitroprusside, 3, 199 
Sodium nitroprusside R, 2,319; alkaline, TS, 

3, 365; (45 g/l) TS, 2,319; (8.5 g/l) TS, 3, 365 
Sodium oxalate R, 1, 206 
Sodium peroxide R, 3,365 
Sodium phosphate, anhydrous, see Disodium 

hydrogen phosphate, anhydrous 
Sodium phosphate, see Disodium 

hydrogen phosphate 
Sodium potassium tartrate, see Potassium 

sodium tartrate 
Sodium R, 2,315 
Sodium salicylate, 2, 193; 3,383 
Sodium salicylate R, (11.5 g/l) TS, 3,365 
Sodium stibogluconate, 3,201; 4,316 
Sodium sulfate, 3, 203 
Sodium sulfate, anhydrous, 3, 205 
Sodium sulfate, anhydrous, R, 1,206 
Sodium sulfide, R, TS, l, 206 
Sodium sulfite. R 3.365 
Sodium tetrabbraie R, 1, 206; (10 g/l) TS, 

2,319 
standard, TS, l, 97, 207 

Sodium tetrabromofluorescein, see Eosin Y 
Sodium tetraphenylborate R, (30 g/l) TS, 1, 207 
Sodium thioglycolate, see Sodium 

mercaptoacetate 
Sodium thlosulfate, 3,207 
Sodium thiosulfate R, 1, 208; (320 g/l) TS, 

2, 319; (0.1 moVI) VS, 1, 207, 2,319; 
(0.05 moVl) VS, 1, 208; (0.02 moM) VS, 
2, 319; (0.01 moVl) VS, 1, 208 

Sodium tungstate R, 2,319 
Sodium valproate, 3, 209 
Soft capsules, 4, 34 
Solochrome Black, see Mordant Black 11 
Solochrome Dark Blue, see Calcon 
Solubility, 1, 11; 4,2 
Soluble starch R, 1, 208 
Soluble tablets, 4,29 
Solutions, 1, 11 
Solvent blue 19, see Oracet blue B 
Sorbitol R, 2,319 
Specific rotation, determination of, 1,29 
Spectinomycin hydrochloride, 3,288 
Spectinomycin hydrochloride RS, 3,365 
Spectinomycini hydrochloridum, 3,288 
Spectrophotometry, atomic absorption, l, 43 

fluorescence, 1,45 
in the infrared region, 1,40 
in the visible and ultraviolet regions, l, 33 

Spermaceti, synthetic, sec Cetyl esters wax 
Spironolactone, 3, 290 
Spironolactone RS, 3,365 
Spironolactonum, 3,290 
Squalane R, 3, 365 
Stability information, 2, 12; 4,3 
Standard buffer solutions, 1,97,98 
Standard colour solutions, 1,51 
Stannated hydrochloric acid (-250 g/l) AsTS, 

1,184 
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Stannous chloride/hydrochloric acid TS1,4,307 
Stannous chloride R, AsTS, TS, 1,208 
Starches, 4, 129 
Starch/iodide paper R, 1,208 
Starch iodide TS, 2, 320 
Starch R, TS, 1,208 
Starch, soluble, R, 1,208 
Steam sterilization, 4, 19 
Sterile phosphate buffer, pH 4.5, TS, 1, 195; 

pH 6.0, TSI, TS2, TS3, 1,  196; pH 7.0, TS, 
pH 7.2, TS, 1, 196; pH 7.8, TS, 3, 360; 
pH 8.0, TS1, TS2, 1, 197; pH 10.5, TSI, 
3,360 

Sterile water for injections, 4, 134 
Sterility, test for, 4, 15 

testing for antibiotics, 1, 151 
Sterilization, by filtration, 4, 21 

dry-heat, 4,20 
gas, 4,22 
methods of, 4, 18 
steam, 4, 19 

Stibii natrii tartras, 3, 393 
Stock colour standard solutions, 1 ,51  
Storage, 4, 2 

containers, 4, 2 
protection from light, 4, 3 
temperature, 4, 3 

Streptomycin sulfate, 2, 256 
Streptomycin sulfate powder for injections, 4, 289 
Streptomycin sulfate RS, 4, 307 
Streptomycini sulfas, 2, 256 
Streptomycini sulfatis pulvis ad injectionem, 4, 289 
Strong arsenic AsTS, 1, 170 
Strong cobalt colour TS, 1, 174 
Strong copper colour TS, 1, 175 
Strong dichromate colour RS, 1, 177 
Strong histamine TS, 1, 182 
Strong iron colour TS, 1, 186 
Strong lead PbTS, 1, 187 
Strychnine sulfate R, 2,320 
Sublingual tablets, 4, 30 
Succamethonium chloratum, 

see Suxamethonii chloridum 
Succinylcholine chloride, 

see Suxamethonium chloride 
Sudan red G R, 3,365; TS, 3,366 
Sugar-coated tablets, 4, 30 
Sulfacetamide, 3, 294 
Sulfacetamide RS, 3, 366 
Sulfacetamide sodium, 3,296 
Sulfacetamidum, 3, 294 
Sulfacetamidum natricum, 3, 296 
Sulfacylum-natricum, see Sulfacetamide sodium 
Sulfadimezinum, see Sulfadimidinum 
Sulfadimidine, 3, 298 
Sulfadimidine RS, 3, 366 
Sulfadimidine sodium, 3,300 
Sulfadimidinum, 3, 298 
Sulfadimidinum natricum, 3,300 
Sulfadoxine, 3, 302 
Sulfadoxine RS, 3, 366 

SulFadoxinum, 3, 302 
Sulfamethazine, see Sulfadimidine 
Sulfamethoxazole, 2, 259 
Sulfamethoxazole RS, 2,  320 
Sulfamethoxazolum, 2,259 
Sulfamethoxypyridazine, 2, 261 
Sulfamethoxypyridazine RS, 2, 320 
Sulfamethoxypyridazinum, 2,261 
Sulfamic acid R, 2, 320; (80 g/l) TS, 4, 307; 

(50 g/l) TS, 2, 320; (5 g/l) TS, 3, 366 
4-Sulfamoylbenzoic acid, R, 4, 307 
Sulfanilamide RS, 2, 320 
Sulfanilic acid, R, 2, 320 

diazotized, TS, 3, 366 
Sulfasalazine, 3, 305 
Sulfasalazine RS, 3, 366 
Sulfasalazinum, 3, 305 
Sulfated ash, 1, 123 
Sulfate-Free ethanol (-750 g/l) TS, 1, 180 
Sulfates, 1, 115 

limit test for, 1, 116 
Sulfur, determination of, 1, 125 
Sulf~salic~lic acid R, 1, 208; (175 g/l) TS, 1, 209 
Sulfur dioxide R, 1,209 
Sulfuric acid/ethanol TS, 2,321 
Sulfuric acid/methanol TS, 3,366 
Sulfuric acid, see Sulfuric acid (-1760 g/l) TS 
Sulfuric acid, nitrogen-free, TS, (-1760 g/l) TS, 

1,209; (-1125 g/l) TS, 4,308; 
(-700 g/l) TS, (-635 g/l) TS, (-570 g/l) TS, 
2, 320; (-440 g/l) TS, 4, 308; 
(-190 g/l) TS, (-100 g/l) TS, 1, 209; 
(-50 g/l) TS, 2, 320; (-10 g/l) TS, 
(0.5 mol/l) VS, 1, 209; (0.25 moWl) VS, 
2, 321; (0.125 moWl) VS, 3, 366; 
(0.1 maul) VS, 2, 321; (0.05 moWl) VS, 
(0.03 moV1) VS, 1, 209; (0.005 mol/l) VS, 
1,210 

Sulfurous acid TS, 2, 321 
Suramin sodium, 3, 307 
Suraminum natricum, 3,307 
Suxamethonii chloridum, 3,310 
Suxamethonium chloride, 3, 310 
Symbols, and abbreviations, 4, 9 

names, and relative atomic masses 
of elements, 1, 167 

Synonyms, 4 , 2  
Synthetic spermaceti, see Cetyl esters wax 

Tablets, 4, 26, 226 
buccal, 4,30 
chewable, 4, 30 
coated, 4 30 
delayed-release, 4, 31 
effervescent, 4, 29 
enteric-coated, 4, 31 
extended-release, 4, 31 
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film-coated, 4 31 
for use in the mouth, 4, 30 
modified-release tablets, 4, 31 
soluble, 4, 29 
specific types, 4, 29 
sublingual, 4, 30 
sugar-coated, 4, 30 
uncoated, 4, 29 

Tablets and capsules, disintegration test for, 4, 40 
Talc, 4, 213 
Talcum, 4, 213 
Tamoxifen citrate, 4, 88 
Tamoxifen citrate impurity standard RS, 4, 308 
Tamoxifen citrate RS, 4, 308 
Tamoxifeni citras, 4, 88 
Tannic acid R, (50 g/l) TS, 3, 366 
Tartaric acid R, 2, 321; (200 g/l) TS, 3, 366; 

(10 g/l) TS, (5 g/l) TS, 2, 321 
Tartrates, 1, 115 
Temperature, measurements and their 

precision, 1, 11 
storage, 4, 3 

p-Terphenyl R, 1,210 
Tests, and assays, 4 , 5  

identity, 4 , 4  
methods and general requirements, 4, 13 

Testosterone enantate, 3, 312 
Testosterone enantate RS. 3.366 , , 
Testosterone propionate, 2, 263; 3, 385 
Testosterone propionate R, 4, 308 
Testosterone propionate/ethanol TS, 4, 308 
Testosterone propionate RS, 2, 321 
Testosteroni enantas, 3, 312 
Testosteroni propionas, 2, 263; 3, 385 
Test solutions, 1, 13 

list of, 1, 167; 2, 277; 3, 337; 4, 293 
Tetrabromophenolphthalein ethyl ester R, TS, 

4,308 
Tetrabutylammonium hydroxide/methanol TS, 

3,366 
Tetrabutylammonium hydroxide TS, 3,367; 

(0.1 mol/l) VS, 2, 321 
Tetrabutylammonium iodide R, 2, 322 
Tetracaine hydrochloride, 3,314 
Tetracaini hydrochloridum, 3,314 
Tetrachloroethane R, 2, 322 
Tetracycline hydrochloride, 2,266 
Tetracycline hydrochloride RS, 2,322 
Tetracyclini hydrochloridum, 2, 266 
n-Tetradecane R, 2,322 
Tetrahydrofuran R, 3,367 
Tetramethylammonium hydroxide/ethanol TS, 

2,323 
Tetramethylammonium hydroxide 

(-100 g/]) TS, 2, 322 
Thiamine hydrobromide, 3,316 
Thiamine hydrochloride, 3, 318 
Thiamine mononitrate, 3, 319 
Thiamini hydrobromidum, 3,316 
Thiamini hydrochloridum, 3,318 
Thiamini mononitras, 3, 319 

Thin-layer chromatography, 1, 80 
Thioacetamide R, 4, 308 

alkaline, TS, 4, 308 
Thioacetazone, 3,321 
Thioacetazone RS, 3, 367 
Thioacetazonum, 3, 321 
4,4'-Thiodianiline RS, 2, 323 
Thioglycolic acid, see Mercaptoacetic acid 
Thiopental sodium, 4, 90 
Thiopental sodium RS, 4, 308 
Thiopentalum natricum, 4, 90 
Thiourea R, (0.1 g/l) TS, 2,323 
Thorin R (2 g/l) TS, 1, 210 
Thorium nitrate R, (0.005 moV1) VS, 1, 210 
Thymol blue/dimethylformamide RS, 2, 324 
Thymol blue/ethanol TS, 2, 324 
Thymol blue/methanol TS, 2, 324 
Thymol blue R, 2,323 
Thymolphthaleiddimethylformamide TS, 2, 324 
Thymolphthaleidethanol TS, 1,210 
Thymolphthalein R, 1, 210 
Thymol R TS1, TS2, TS3,2,323 
Thyroxine sodium, see Levothyroxine sodium 
Tiabendazole, 3, 323 
Tiabendazole RS, 3,367 
Tiabendazolum, 3,323 
Tightly closed containers, definition of, 

1,12; 4 , 3  
Timololi maleas, 4, 93 
Timolol maleate, 4 ,93  
Timolol maleate RS, 4, 308 
Titanium dioxide R, 2,324 
Titanium dioxide/sulhric acid TS, 2, 324 
Titanium trichloride R, (0.1 moWl) VS, 3, 367 
Titan yellow R, TS, 3, 367 
Titration, complexometric, 1, 126 

nitrite, 1, 133 
non-aqueous, 1, 129 

Tolbutamide, 2, 270 
Tolbutamide RS, 2, 324 
Tolbutamidum, 2,270 
Toluene R, 1,210 
4-Toluenesulfonamide R 2, 324 
Toluene-2-sulfonamide RS, 4, 308 
4-Toluenesulfonic acid/ethanol TS, 2, 324 
4-Toluenesulfonic acid R, 2, 324 
Topical semi-solid dosage forms, 4, 42 
Tosylchloramide sodium R, 2, 325,3, 386; 

(15 g/]) TS, 2, 325 
Toxicity, undue, 1, 154 
Trademarks, and patents, 4, 6 

trade names, notices concerning 1,  12, 13 
Tribasic calcium phosphate, see Calcium 

phosphate 
Tributyl phosphate R, 4,309 
Trichloroacetic acid R, 2,325 
Trichloroethylene R, 2, 325 
Trichlorotrifluoroethane R, TS, 2,325 
Triethylamine R, 4, 309 
Triethylenediamine R, 4,309 
Trihexyphenidyl hydrochloride, 3,325 
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Trihexyphenidyl hydrochloride RS, 3,367 
Trihexyphenidyli hydrochloridum, 3,325 
Triketohydrindene/butanol TS, 3,367 
Triketohydrindene/cadmium TS, 2,325 
Triketohydrindene/ethanol TS, 4,309 
Triketohydrindene hydrate R, 2,325; 

(1 gll) TS, 3, 368 
Triketohydrindene/methanol TS, 3,368 
Triketohydrindene/pyridine/acetone TS, 3,368 
Triketohydrindene/pyridine/butanol TS, 3,368 
Triketohydrindenelsodium metabisulfite TS, 

4,309 
Triketohydrindene/stannous chloride TS, 3,368 
Trimethadione, 2,272; 3,385 
Trimethadione RS, 2,325 
Trimethadionum, 2,272; 3,385 
Trimethoprim, 2,274 
Trimethoprim TS, 2,325 
Trimethoprimum, 2,274 
2,2,4-Trimethylpentane R, 3,368 
Trimethylpyridine R, (50 g/l) TS, 2, 326 
Trinitrophenol R, (7 g/l) TS, 2, 326 

alkaline, TS, 2,326 
Triphenylantimony R, 3,368 
Trisodium orthophosphate R, (2 g/l) TS, 3,368 
Tubocurarine chloride, 3, 326 
Tubocurarini chloridum, 3,326 
Turbidity and nephelometry, 1, 49 
Tyrosine R, 2,326 

Ultraviolet light, examination in, 2, 12 
Uncoated tablets, 4,29 
Undue toxicity, l ,  l54 
Uniformity of content for single-dose 

preparations, 4,46 
Uniformity of mass for single-dose 

preparations, 4, 47 
Units of measurement, 1, 13 
Unsaponifiable matter, determination of, 1, 139 
Uranyl acetate. R, l ,  210 
Uranyl/zinc acetate TS, l, 210 
Urea R, 2,326 
Uridine R, 3,368 

v 
Valproic acid RS, 3, 368 
Vanadium pentoxide R, 3,369 
Vanadiundsulfuric acid TS, 3,369 
Vanillin/hydrochlork acid TS, 3,369; 4,317 
Vanillin R, (10 g/l) TS, 2,326 
Vaselinum album, see White soft paraffin 
Vasehum flavum, see Yellow soft parafh 
Verapamil hydrochloride, 3,328 
Verapamil hydrochloride RS, 3, 369 
Verapamili hydrochloridum, 3,328 
Vinblastine sulhte, 4,95 

Vinblastine sulfate RS, 4,309 
Vinblastini sulhs, 4,95 
Vincristine sulfate, 3, 330 
Vincristine sulfate RS, 3,369 
Vincristini sulfas, 3,330 
Vitamin B,,, see Cyanocobalamin 
Vitamin B,,, and B,,, see Hydroxocobalamin 
Vitamin D, see ~r~ocalciferol 
Vitamin K,: see Phytomenadione 
Volumetric solutions, 1, 13 

list of, 1, 167; 2,277; 3,337; 4, 293 

Warfarin sodium, 3,332 
Warhrin RS, 3,369 
Warfarinum natricum, 3,332 
Water, 2, 11 
Water, ammonia-free, R, 2,326 
Water-bath, 2,12 
Water, carbon-dioxide-free and 

ammonia-free, R, 2, 326 
Water, carbon-dioxide-free, R, 1,211 
Water, determination of by the Karl Fischer 

method,l, 134 
Water-emulsifymg ointments, 4, 44 
Water for injections, 4, 132 
Water for injections, stenle, 4, 134 
Water, purified, 4, 131 
Water-soluble yeast extract R, 1,211 
Water, sterile, R, 2, 326 
Well-closed containers, definition of, 1, 12; 4 ,3  
Wheat starch see Starches 
White petrolatum, see White soft paraffin 
White soft paraffin, 4,198 
Wool fat, 4,118 

hydrous, 4, 118 

X 
Xanthydrol R, TS, 3,369 
Xylene R, 2,326 
Xylenol orange indicator mixture R, 1,211 
Xylenol orange R, 1,211 

Y 
Yeast extract, water-soluble, R, l, 211 
Yellow mercuric oxide, R, 1, 191 
Yellow petrolatum, see Yellow soft paraffin 
Yellow soft paraffin, 4, 198 
Yellow stock standard TS, 1,211 



z Zinc chloride R, 2,236 
Zinc oxydum, 3,335 

Zinc acetate R, 1,211 Zinc oxide, 3,335 
Zinc AsR, granulated, R, l, 211 Zinc standard (20 pglrnl Zn) TS, 2,327 
Zinc bis(dibenzy1dithiocarbamate) R TS, 3, 369 Zinc sulfate R, 2,327 
Zinc, by complexometry, 1, 129 Zirconyl nitrate R, TS, 2, 327 
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