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Monographs set forth an article's nonproprietary name, definition, specification and may
include other requirements such as packaging and storage. The specification consists of
tests, procedures and acceptance criteria that define the identity, strength, quality and
purity of the monographed material. Pharmacopoeial monographs provide an important
tool for assuring of the safety and efficacy of marketed medicinal ingredients and
products through testing of their quality. Thus, a medicinal product may be tested atany
point in the time when it is legally marketed with a pharmacopoeial monograph to as ure

its compliance with the monograph.

nonai information

Pharmacopoeial monographs may cover the medicinal product itsel grédﬁents and
associated materials. Pharmacopoeial monographs may include
related to allied components, such as process (e.g. a preparati Gmgraph to guide
compounding practitioners).

Pharmacopoeial monographs allow manufacturers; ompounding professionals,

independent of sellers and buyers to test the

purchasers, governmental bodies and oth
quality of the ingredients and associa d matérials of a medicine and the medicine itself
in its packaging. |
Pharmacopoeial standards low independent testing and are a critical part of the “safety

net” of standards that help ensure the quality, safety and efficacy of medicines. They are

closely allied with 0od manufacturing practice standards, which are process standards.

Pharmac 1 monographs generally cover chemical and biological medicines and their
ingredien ' approved by national regulatory authorities or otherwise legally marketed
within a national or regional sphere of control. Some pharmacopoeias also include

standards for herbal medicines and nutritional ingredients and products.
Pharmacopoeial monograph procedures often call for reference standards, which are

developed and made available for distribution by the pharmacopoeia (see section 4 on
Reference Standards).
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General principles

(a) Pharmacopoeial standards should be available for marketed medicines and their

ingredients and associated materials.

(b)  Public pharmacopoeial standards are science-based and data-driven and based.on

sound measurement and allied sciences.

(c)  Pharmacopoeias respect the intellectual property of considerations of donors and
tary third-party

information. A pharmacopoeia’s core mission is to create publi standards to help ensure

recognize the importance of maintaining the confidentiality o

the quality of medicines. Pharmacopoeias hope to work cgilabéraﬁveﬁy with

manufacturers and regulators in the development of ic standards.

General chapters

(1) Descriptio

monographs;”
(i1)

explanations of terms, definitions, and symbols (if any),

Information for the interpretation of the compendial requirements and

Eéscﬁiaﬁeﬂs of general pharmaceutical storage, dispensing and packaging
practices;

(iv) General guidance to manufacturers of official substances or official

products;
(v)  Descriptions and specifications of conditions and practices for

pharmaceutical compounding.
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When a general chapter is referenced in a monograph, acceptance criteria specified in the
general chapter should be followed unless otherwise specified in the monograph. Some
general chapfers may serve as introductory overviews of a test or of analytical techniques.
They may reference other general chapters that contain techniques, details of the
procedures and, at times, acceptance criteria. At times, general chapters may be grouped

by topic for ease of use, given that they speak to a broad category of monographs, .g.

chemical drug substances.

Adoption of pharmacopoeial standards

(a) Text in a pharmacopoeial monograph or general chapt pm\}ed by an expert
body of the pharmacopoeia, following publicly available I}lle ,«pfocedures, including

applicable conflict of interest and confidentiality rule

(b)  Reference materials cited in a monogr:
approved by a pharmacopoeial expert bod
(c) At times, pharmacopoeial experts may elect not to set a standard for a particular

medicinal product.

Open and transparent process

nacopoeias ensure openness and transparency throughout the development of

pharmacopeeial standards, which includes:
Development, revision and, in the absence of a public health emergency or
other urgent need for expedited action, public notice with adequate time for

review and comment from impacted stakeholders;

(i1))  Rapid correction of errors published in compendial text, when necessary;
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(iv)  Timely and appropriate revision and/or withdrawal of compendial

standards, when necessary.

Continuous revision

(a)  Pharmacopoeial standards are in a continuous revision process to ensure that they

are based on current scientific knowledge. Pharmacopoeias can prioritize monograph

updating based on factors such as prevalence of use, toxicological data, ev
techniques and technologies, requests from a regulatory authority or oth chbider and

emergent public health issues.

Harmonization

Pharmacopoeias should harmonize standards where: ossible, through monographs and

general chapters. Harmonization may occur t gl;_a,@s?everal processes including:
revision of a standard between two pharmacoposias (bilateral harmonization);

development of a new standard through coordinated consideration of a single submission

(prospective harmonization); revision’or creation of standards through a coordinating

body (PDG and ICH) or oth:

Legal recognition

monographs may acquire legal status and then become subject to

enfor men epending on applicable national or regional requirements.

Coﬁﬁj‘sr‘fmance with a pharmacopoeial monograph

A pharmacopoeial medicinal product is considered to be in conformance with a
monograph when: (1) the name and identity conform to those provided in the
pharmacopoeial monograph; (2) the article complies with all relevant procedures in the

pharmacopoeia; and (3) is analyzed using the reference standard(s) specified in the
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pharmacopoeial monograph.

Acceptance criteria

Acceptance criteria are numerical limits, ranges, or other suitable measures for

acceptance of the results of analytical science to allow determination of pass/fail criteria.

Acceptance criteria indicated in a pharmacopoeial monograph may allow for analytical
error, for unavoidable variations in manufacturing processes and for deviation

extent considered acceptable under practical storage conditions. They pro tandards

with which substances or products must comply throughout their shelf lif

3.2  Technical guidance
3.2  Technical guidance

‘ggsmféces, including active pharmaceutical
ceived from Ph.Eur., BP, Russian

32,1 Monographs for pharmaceutic
ingredients and excipients [a.

Pharmacopoeia, USP]

whether the substance is of natural, synthetic or semi-synthetic origin;
e whether the substance is a mixture or a single entity;
o the method(s) of preparation of the substance;

e whether there are differences in physical form, for example, crystallinity since the

properties of the substance may vary in accordance with this parameter;
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391 e whether a single chemical isomer (e.g. enantiomer) as well as mixtures of isomers
392 (e.g. racemate) are available;
393 e whether different hydrates are available;
394 e whether different entities (acid, base, salt, etc.) are available.
395
396  Substances that are to be described in a monograph may be members of a group
397 \
398
399

400  monograph).

3.2.1.1 Momnograph title
401 The International Nonproprietary Name (INN) es 'by WHO should be considered
402  for use wherever it is available, while recogn lng;,,t at individual pharmacopoeias may
403  apply their own nomenclature policies. Where the INN is used, it is supplemented as
and by “hydrate”, “dihydrate”, “hydrated”

“anhydrous” (where a hydrated form is also

404  appropriate by the name of the anion
405  (for ill-defined degrees of hydra‘t}\'
406 known to exist). Anions a
407  appropriate. Where a subs

ons are indicated as “mono-”, “di-”, “iri-”, efc., as
5 3

e 15 used in approved medicinal products for veterinary use

408  only, “for veterinary is included in the title.

409 ® phic formula. The recommendations of WHO on the drawing of structures are

410 rmally followed.

411 Empirical formula and relative molecular mass. The latter is calculated based on
412 the figures of the International Table of Relative Atomic Masses.

413 e CAS (Chemical Abstracts Service) number.
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e Chemical name. The chemical names are based on the rules of the International
Union of Pure and Applied Chemistry (IUPAC). In addition, non-IUPAC names

may also be indicated.

This implies investigating in particular:

- the possible existence of isomers so as to be able to specify which éémer

is used or, otherwise, to state that the product is a mixture of isomers;

- in the case of an optical isomer, the absolute configuratio ven by the
R/S system at the asymmetrical centre(s) or any other appropriate system

(e.g. for carbohydrates and amino acids);

1s to distinguish clearly
ates and the products that

- ascertaining the state of hydration or solv
between the well-defined hydrates and

contain variable quantities of sol .-As regards the former, water or

solvent content ranges are specified but for the latter only a maximum
content is given. When a ul

':’sia.née exists both in a water-free or solvent-
of (a) hydrate(s) or (a) solvate(s) with different

free form and in the fo

water or solver

‘contents, and if all these forms are used, they are

normally treat ndividual substances requiring separate monographs.

Some chemical substances, particularly those obtained from raw materials of natural

produced by fermentation, may not be easily separated from certain

related substances (for instance, quinine salts). These may be treated as:

hemical product when obtained in a very pure state and when they can be

assayed by a physicochemical method,

e a substance accompanied by a certain proportion of related substances, giving an

exact definition of the main component only (e.g. neomycin);

e a mixture of several components, sometimes difficult to define, where an overall

description may suffice (e.g. nystatin).

— 305 —



Working document QAS/13.526/Rev.2 draft
page 17
443
444  Where applicable, the origin of the substance is specified (name and strain of the
445  organism from which the substance is derived). Where applicable, the monograph

446  indicates that the substance is semi-synthetic and derived from a fermentation product.

447  3.2.1.2.1 Combinations

448  In therapeutics, more or less well-defined chemical combinations (for instance,

449  theophylline-ethylenediamine) or even mixtures are sometimes used. In such_cg i
450  necessary to specify precisely each component of the combination or mi with its

451  chemical structure and the proportion in which it is present.

452  3.2.13 Content ,
453  Assay limits are specified between which the content faﬂs;.ﬁi?h > CO! ent may be also

454  defined in a one-sided manner. The assay limits take acco%in‘é; of the precision of the

455  method as well as the acceptable purity of the subst nce:Assay limits are normally

456  expressed with reference to the dried or anhydrous/solveni-free substance.
457

458  For a non-specific assay (for exampl
459  101.0 % (unless otherwise justified
460  (for example, liquid or gas ¢

titrimetry) the assay limits are usually 99.0-

14 specific assay using a separation technique

natography), the upper assay limit is normally 102.0 %,;
461  the lower assay limit will ta e any necessary account of the impurities present and may
462 therefore be lower tha 98
463 -
464  In seiting the s?

its for the active ingredient content, account is taken of:

465

466 the method of preparation, which determines the degree of purity that may be
467 “ reasonably required;

468 e the reproducibility and accuracy of the analytical method;

469 e where a separation technique is employed both for the test for related substances
470 and the assay, content limits are set taking into account the maximum permitted
471 amount of impurities and the analytical error;
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e the evaluation of the tolerable degree of deterioration during storage (since the
limits are intended to apply throughout the shelf life of the substance and not just
at the time of testing);

e a sufficient number of experimental results obtained on several batches (at least 3),

if possible, of different origins and ages.

In cases where the water content is high (e.g. in the case of disodium phosphate:

dodecahydrate), limits of content may be expressed with reference to the.

with determination of water content/loss on drying.

When the substance to be examined contains a relativels
impurities, which are determined at the same time as the active ingredient, an appropriate
wording is to be used (for instance, in the case of quinine salis: “x % of total alkaloid

salts, expressed as quinine salts™).

Exceptionally reference is made to only a part of the molecule or to an element (for
example, assay of magnesium oxide in light magnesium carbonate or assay of

magnesium in magnesium stearate).

In the case of antibiotics determined by microbiological assay, the activity is expressed in
Internatio: L Uniits, where these exist, and only a minimum value is given.

See section Assay.

3.2.1

The statements under the heading Characters are not to be interpreted in a strict sense and

Characters

are not regarded as analytical requirements. Caution statements may be included here.

The principal items that may be referred to under this heading are the following.
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3.2.1.4.1 Appearance

This description will normally embrace colour and physical form.

3.2.1.4.2 Taste

The taste is not to be taken into consideration for safety reasons.

321453 Odour

In general, no reference is made to odour — with the exception of subs
having specific odour (methyl salicylate, camphor, menthol, etc.). In part
rd if inhaled.
, sign of the

reference to odour is made for those materials that would constitute a h:
Mention of odour in other cases is justified. Odour may also se;
substance good quality, because the appearance of foreign odour may speak of the

substance degradation (e.g. acetic acid in acetylsalicyli aéid?;&cacaﬁ butter, etc.).

3.2.1.4.4 Solubility
All solubilities are quoted in general terms.-A method recommended for the estimation of
solubility is given in a general chapter/ eth id. Solvents quoted usually include water, an

alcohol and a lipophilic solvent

In special cases the solubi ty fferent samples of a material may vary rather

considerably even th ugh their composition is still within the limits set by the monograph.
¢ solvents thereby affected are then given to cover more than one

sparingly soluble to soluble in ...”.

Stability factors
of instability due to exposure to air, light and for moisture is to be given,

e.g. physostigmine sulfate turns red when exposed to air and light.

3.2.1.4.6 Hygroscopicity
Some substances are hygroscopic (they deliquesce, dampen or dissolve). In such cases,

this is indicated for information of the analyst as an alert for precautions to be taken in
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handling the substance. A method recommended for the determination of the tendency of

a substance to take up atmospheric water is given in a general chapter/method.

Where a substance is described under Characters as hygroscopic or deliquescent, storage

in an airtight container is indicated.

3.2.1.4.7 Solid-state properiies
Solid-state properties include crystallinity, polymorphism, density of solids, p
of solids and specific surface area of solids. A method recommended for

determination of crystallinity is given in a general chapter/method.

the Tests section.

When polymorphism is known to exist in the

9

separate statement (“it shows polymorphi

ﬁcally in the Identification section.

3.2.1.48 Other characteristics

Other physical characteristics that may be useful as information may be stated under the
heading Characters. This will usually apply to a melting point that is insufficiently
precise to allow a range to be quoted (“about X°C”). When decomposition may occur,

this is stated (“about X°C (with decomposition)”)..
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3.2.1.5 Identification
3.2.151 General
The purpose of the Identification section of a monograph is to provide a means for
confirming that the substance in question is indeed the article named in the monograph.
The physical and/or chemical tests and reactions, when taken together, that enter into the

Identification section ensure, as far as possible, specificity. The specificity of the

identification should be such that active substances and excipients exhibiting sim
structures are distinguished. When an identification series is being investigatec
desirable that other similar substances, whether or not they are the subje \onographs
of the Pharmacopoeia, are examined at the same time to ensure that
combination of tests within a series will successfully distinguisk ilar substance
from another. They are not to be too sensitive, i.e. false regcti( caused by the presence
of tolerated impurities are to be avoided.

Some of the purity tests in a monograph may also'be suitable for identification purposes,

possibly in a modified form. A system of cross-reference to the TESTS section(s) can be

exploited. This is particularly relevan ases where distinction between closely related

materials depends on properties tha - also parameters in purity or composition control,
e.g. water content of differen tes, optical rotation of different isomers, enantiomeric
purity, viscosity of chain-length homologues of a polymer.

ograph, identification of the type of substances may be

supplement non-specific but discriminating tests to identify individual members of

1ples are given below of some methods of identification and they are followed by

detailed guidelines concerning some of them.

32152 Methods requiring complex instrumeniation

e Spectrophotometric analysis, such as recording of infrared or nuclear magnetic

TeSonance specira.
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e Chromatographic examination by means of gas chromatography (GC) or liquid

chromatography (LC).

3.2.1.53 Other methods

e Determination of physical constants such as melting point, freezing point, boiling

point, specific optical rotation, angle of rotation, ultraviolet spectrum, specific

absorbance, relative density, refractive index and viscosity.

e Chemical reactions such as colour or precipitation reactions (inclu
of derivatives or degradation products, which may subsequent
physical examination) and determination of chemical value |

hydroxyl and iodine values).

e Chromatographic examination by thin-layer chrom ography (TLC).

3.2.1.54 Infrared absorption specirophotomeir

This is generally considered to be a satisfactory mglé method for verification of the

identity of non-ionized organic substan
method always necessitates the use of'a reference substance or a reference spectrum.

Reference substances are preferr

Organic salts of organic es and some inorganic salts of organic substances

(e.g. phosphates and f; s)k can readily be distinguished from each other.

In certain cases, there is a need to supplement the infrared spectrum with other tests

where the spectrum alone is insufficient for confirmation of identity, as follows.
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3.2.154.1 Salts of organic acids or bases

Ions are usually identified using one of the commonly applied identification reactions

described in a general method.

321542 Chemically related substances

When substances closely related to the substance under examination exhibit variations in

the spectra that are considered insufficient for unambiguous identification, the in

spectra are accompanied by another simple test, e.g. melting point or thin-layer

chromatography.

321543 Polymorphism

Where a monograph mentions polymorphism, a method for recryst: hzjation is described

unless it is the intention to limit the scope of the monogra oh to , he’skycrystalline form

represented by the chemical reference substance. In thic latter case the monograph

3.2.1.5.4.4 Optical isomers ™

32155 raviolet and visible absorption spectrophotometry

; is usually non-specific for identification purposes, unlike infrared
spectrophotometry, unless the absorption curve exhibits several maxima and minima,
unuéaélly strong or weak regions of absorption, etc. Reference substances are generally
not used. The UV spectrum of a substance can, therefore, seldom stand on its own as an

identification criterion.
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The concentration of the solution to be examined is such that the absorbance preferably

lies above 0.5, measured in a 1 cm cell.

The range of wavelengths to be explored is stated; generally it does not extend towards

the region where end-absorption and solvent interference may be expected.

Care is taken in the choice of solvents and solvent purity prescribed for uliraviol

spectrophotometry in order to avoid the presence of impurities, which may i
absorbance of the substances to be examined.

In certain cases of identification by means of absorption specr. -visible range,
the resolution of the instrument can be expected to constituie acri ical factor in observing
the required speciral features (e.g. benzenoid-type spectra showing a fine structure). In

certain cases the minimum resolution required is indicated in the monograph.

3.2.1.5.6 Melting temperature, freezing temperature and boiling temperature

These physical constants are of value in-ide; iﬁdéﬁﬂn only if they are well defined and

their determination is not accompani y destruction to a degree that renders them

extremely dependent on the ode of operation. The possible existence of

Optical rotation
When-an enantiomer is described in a monograph, a test for optical rotation is given in
the IDENTIFICATION section or a cross-reference is made to the TESTS section which
contains either a test for enantiomeric purity or a test for optical rotation.. When both the
racemate (or the racemic mixture) and the enantiomer are available then, in the
monograph of the racemate, the verification of the angle of rotation will be given in the

TESTS section and will be referred to in the IDENTIFICATION section. When only the
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racemate is available the verification of the angle of rotation will be given in the TESTS
section, provided the specific optical rotation of the chiral form is known and is of

sufficient magnitude to provide a meaningful test for racemic character.

3.2.1.5.8 Thin-layer chromatograophy (TLC and HP-TLC)
This identification method requires the use of reference substances. Selectivity may be
improved by combining thin-layer chromatography with chemical reactions in situ ‘e by

employing appropriate spray reagents. In the latter case, the same or a similar r

not to be repeated on a test-tube scale.
During development and validation, separation of the substance fro ﬁucmraﬂy similar

substances is demonstrated.

3.2.1.5.9 Gas chromatography and liguid chromat
Gas and liquid chromatography are used for iden nly when applied elsewhere
in the monograph (in a test or the assay). These metho s are used if there is no suitable

alternative and should not be used as a sole identification test.

3.2.1.5.10 Chemical reactions
Commonly applied identification reactions of a chemical nature are described in a general
ver appropriate. Each chemical reaction is to be chosen

a different part of the molecule to be identified.

method and are to be used:
to demonstrate the presence

Identification criteria that call for the recognition of an odour or a taste are to be avoided.

To differentiate.su ces within a group (family) which differ by:

xtent of condensation;

j"\he“ziength of the hydrocarbon chain (e.g. fatty acids),

it is necessary to cross-reference to the appropriate purity test(s) where values are

determined (e.g. iodine value, saponification value, etc.).
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3.2. 1.6 Other tests
3.2.1.6.1 General

The Tests section is principally directed at limiting impurities in chemical substances.
While it is an essential function of the monograph to ensure adequate purity in the

interests of public health, it is not the aim of the pharmacopoeia to impose excessive

requirements that restrict unnecessarily the ability of manufacturers to produce contpliant

products.

have a special limit for a particular use: the p

indicated within the test.

3.2.162 Titles

Non-specific tests carry a mor

terminology of the pharm 160 eia or a similar designation.

nding on the particular tests, the concentration of a solution is defined with varying

precision.

3.2.1.6.4 Appearance of solution
This test makes it possible to ascertain the general purity of a substance by the detection

of impurities insoluble in the solvent selected, or of coloured impurities.
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The “Appearance of solution” test is normally prescribed for substances intended for
preparations for parenteral use. Apart from this, it is to be applied only if it yields useful
information concerning the general purity/stability of the substance which is not obtained

by other tests of the monograph.

It can comprise the verification of the clarity/degree of opalescence of the solution and/or

the verification of the degree of its coloration. Corresponding methods are describe n

general methods.

The solvent employed is usually water but other solvents may be pr sgi’*d@p@nding on

the solubility of the substance to be examined.

When an organic solvent is used to prepare the soluti it fmaysbe necessary to ensure

that the solvent also complies with the test, especi iere there is a very stringent

requirement.

The more concentrated the solution the stricter the test. For very pure substances or those
used in high doses, the concentrati ot sen is 50 to 100 g/L, whereas for less pure

substances or substances administered in small doses the concentration is 10 to 20 g/L.

3.2.1.64.1 Clarity aiid degree of opalescence

This test is mainly p ned on colourless substances or those that give only slightly

order to permit valid comparison with reference suspensions.

Degree of coloration

: ﬁplies to essentially colourless substances that contain, or may degrade to form,
coloured impurities that can be controlled by limiting the colour of solution of the
substance.

An appropriate reference solution is given for comparison. When the shade of colour

varies according fo the samples, 2 or more reference solutions of the same degree of
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colour may be mentioned, or even only the degree of coloration without specifying the

actual colour.

For material intended for parenteral use and for highly coloured solutions, it is often
preferable to apply a limit of absorbance measured with a spectrophotometer at a suitable

wavelength (usually between 400 and 450 nm). The concentration of the solution and the

limit of absorbance are stated. The conditions and limit are based on knowledge of the _

absorbance curve in the range defined and on results obtained with appropriate samples,

including stored and degraded samples, as necessary.

32165 PH and acidity or alkalinity

This test allows the limitation of acidic or alkaline impuriti

of preparation or purification or arising from degradation (g from inappropriate
composition of certain salts.

Two types of test for protolytic impuritie AN
e pH measurement or

e Acidity or alkalinity emi-quantitative titration experiment using indicators

3.2.1.6.6 Optical rotation

The optical rotation test, though sometimes useful for identification purposes, is mainly

used as a purity test:

e either to assess the general purity of an optically active substance (a liquid or a

solid in solution), by calculating the specific optical rotation;
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783 e or to limit the presence of optically active impurities in any optically inactive
784 substance (racemate or racemic mixtures), provided that the specific optical
785 rotation at 589.3 nm is sufficient to ensure adequate sensitivity. In this case the
786 range normally given should be — 0.10° to + 0.10° (covering the substances that
787 are not true racemates). In this case the angle of rotation of the liquid or of a
788 solution of the solid, is measured under defined conditions.

789

790 It is usually more appropriate to control these impurities by chiral separati
791  since the specific optical rotation is often imsufficient to limit the prese
792  unwanted enantiomer in the presence of the active enantiomer.
793

794  The test is not suitable for highly coloured or opalescent ﬁluﬁ«?‘ns‘“(m the latter case a
795 filtration can sometimes make the determination possible).
796 ”

797  The concentration of the solution: is chosen 1 be"‘hlgh enough to give a reliable reading

798  of the angle of rotation. The degree of hy: a,mm or organic solvation of the substance is

799 taken into account in calculating the result.

800 32167 Absorption specir imetry (uliraviolet and visible)

801  The absorption of electrom gnetic radiation may be used in purity tests as a limit test for
802  certain impurities. The ty 1cai,“1'icase is that of impurities that absorb in a region where the
803  substance to b
804
805
806

807

mined is transparent. This test may be performed by direct
n a solution, or after carrying out a chemical reaction that forms, with the

bstance that absorbs at a wavelength where the substance to be examined is

808 For nﬁeasurements in the ultraviolet, it is advisable not to measure below 230 nm.
809
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