| Arch. Copy

This report contains the collective views of an international )
group of experts and does not necessarily represent the decisions c - 3
or the stated policy of the World Health Organization

WHO Expert Gommittee
on Specifications

for Pharmaceutical
Preparations

Thirty-first Report

World Health Organization
Technical Report Series
790

World Health Organization, Geneva 1990




WHO Library Cataloguing in Publication Data

WHO Expert Committee on Speciﬁcations for Pharmaceutical Preparations
WHO Expert Committee on Specifications for Pharmaceutical Preparations :
thirty-first report. o -

(World Health OrgéhiZatiéi{»tgchhiéatl, réprorrt'series:; 790)7— -
1.Drugs — standards I. Series

ISBN 92 4 120790 6 . (NLM Classificatiori: QV 771)
ISSN 0512-3054 - ,

© World Health Organization 1990

Publications of the World Health Organization enjoy copyright protection in
accordance with the provisions of Protocol 2 of the Universal Copyright Convention.
For rights of reproduction or translation of WHO publications, in part or in foto,
application should be made to the Office of Publications, World Health Organ-
ization, Geneva, Switzerland. The World Health Organization welcomes such appli-
cations.” - :

The designations employed and the presentation of the material in this publica-
tion do not imply the expression of any opinion whatsoever on the part of the
Secretariat of the World Health -Organization concerning the legal status of any
country, territory, city or area or of its authorities, or concerning the delimitation of
its frontiers or boundaries. '

The mention of specific companiés or of certain manufacturers’ products does not
imply that they are endorsed or recommended by the World Health Organization in
preference to others of a similar nature that are not mentioned. Errors and omissions
excepted, the names of proprietary products are distinguished by initial capital
letters. . o :

" PRINTED IN SWITZERLAND

89/8249 - Schiiler SA — 6000



CONTENTS

1. Drug stability ..ocoocoeeecee e
2. Sampling ProCedUIES ........coccviiiiiiiiiiiiiines ittt

3. The International Pharmacopoeia and basic teStS .......c.ccverervenvcrininisisienans
3.1 Quality specifications for drug substances and dosage forms ...
3.2 Dissolution test for solid oral dosage forms ........c.cocoevriiiiiiiniiinieninnenne.
3.3 Microbial contamination of nonsterile materials and products ............
3.4 Validation of analytical procedures .
3.5 Simple test methodology ....cvveviiiiiiiiiiiii i

4. International Chemical Reference Substances and infrared reference spectra
4.1 Establishment of reference substances .......c..ccccvevvnririiciniiiniiinenne
4.2 Validation of International Chemical Reference Substances .................
4.3 Infrared reference SPECIa ......ccccvviiiciniririiniinimiee e

5. Quality assurance of products manufactured by recombinant DNA
TECHNOLOZY 1.veeueeeeteieieriere et ebee sttt sr ettt et seenscseabesaaasareens

6. Developments in the WHO Certification Scheme on the Quality of
Pharmaceutical Products Moving in International Commerce .......c.coeeuenee

7. Falsely labelled, spurious, counterfeited, and substandard pharmaceutical
DPIEPATALIONS ...eeiviieeiiantenteeeerecemeseeae et aeesaenessesaeeseaesaeseeereenesmsmsesssassesssnnaas

8. Training of drug regulators .......cocccoreeciiceiniincirri e

References ................

Acknowledgements ..
Annex [. Stability of drug dosage forms ........cooveeciiniiniin e
Annex 2. Sampling procedure for industrially manufactured pharmaceuticals

Annex 3. Guidance for those preparing or commenting on monographs for
preparations to be included in The International Pharmacopoeia ....

Annex 4. List of available International Chemical Reference Substances

Annex 5. WHO Certification Scheme on the Quality of Pharmaceutical
Products Moving in International COmmerce ........c..c.cceccenvenivcrinnnne

Annex 6. Guiding principles for small national drug regulatory authorities ...

17

19
20
21
21
24
34

48

52

57
64



WHO EXPERT COMMITTEE ON SPECIFICATIONS FOR
PHARMACEUTICAL PREPARATIONS

Geneva, 28 November—3 December 1988

Members

Professor H.Y. Aboul-Enein, Scientist, Drug Development Laboratory, King
Faisal Specialist Hospital and Research Centre, Riyadh, Saudi Arabia

DrP. K. Gupta, Drugs Controller (India), Directorate General of Health Services,
Ministry of Health, New Delhi, India (Rapporteur)

Professor Y. Krylov, Head, Department of Pharmacology, State Medical
Stomatological Institute, Moscow, USSR

Dr T. Layloff, Director, Division of Drug Analysis, Food and Drug
Administration, St Louis, MO, USA

Professor A.A. Olaniyi, Department of Pharmaceutical Chemistry, Faculty of
Pharmacy, University of Ibadan, Ibadan, Nigeria

Dr M. Pesez, Scientific Consultant,- Roussel-Uclaf SA, Romainville, France
(Chairman)

Professor J. Richter, Director, Institute of Drugs of the German Democratic
Republic, Berlin, German Democratic Republic (Vice-Chairman)

Professor Tu Guoshi, Scientific Adviser, Division of Pharmaceutical Chemistry,
National Institute for the Control of Pharmaceutical and Biological Products,
Ministry of Public Health, Beijing, China

Dr M. Uchiyama, Deputy Director-General, National Institute of Hyglemc
Sciences, Tokyo, Japan

Representatives of other organizations

United Nations Industrial Development Organization (UNIDO)

Mrs M. Quintero de Herglotz, Chief, Pharmaceutical Industries Unit, UNIDO,
’ Vienna, Austria  ~

Council of Europe

Mr R. Bontinck, Deputy Secretary, European Pharmacopoeia Commission,
Council of Europe, Strasbourg, France

International Federation of Pharmaceutical Manufacturers Associations (IFPMA)
Miss M. Cone, Vice-President for Scientific Affairs, IFPMA, Geneva, Switzerland

International Pharmaceutical Federation (FIP)

Dr N. Diding, Chairman, Official Control Laboratory Section, FIP, Solna,
Sweden

Secretariat

Professor J.-M. Aiache, Director, Biopharmacy Laboratory, Faculty of
Pharmacy, University of Clermont-Ferrand, France (Temporary Adviser)



Dr ILF. Dunne, Programme Manager, Pharmaceuticals, WHO, Geneva,
Switzerland

Dr A. Hunger, Head, Quality Surveillance, Ciba-Geigy Ltd, Basle, Switzerland
(Temporary Adviser)

Dr A. Mechkovski, Senior Pharmaceutical Officer, Pharmaceuticals, WHO,
Geneva, Switzerland (Co-Secretary)

Mr B. Ohrner, Director, Quality Assurance, Apoteksbolaget AB, Pharmaceutical
Division, Stockholm, Sweden (Temporary Adviser)

Miss M. Rabouhans, British Pharmacopoeia Commission, London, England
(Temporary Adviser)

Miss M. Schmid, Technical Officer, Pharmaceuticals, WHO, Geneva, Switzerland

Miss A. Wehrli, Senior Pharmaceutical Officer, Pharmaceuticals, WHO, Geneva,
Switzerland (Co-Secretary)






WHO EXPERT COMMITTEE ON
SPECIFICATIONS FOR
PHARMACEUTICAL PREPARATIONS

Thirty-first Report

The WHO Expert Committee on Specifications for Phar-
maceutical Preparations met in Geneva from 28 November to
3 December 1988. The meeting was opened on behalf of the
Director-General by Dr V. Fattorusso, Adviser to Dr Hu Ching-Li,
Assistant Director-General, who recalled that the supply of good-
quality essential drugs—identified at the International Conference
on Primary Health Care, Alma-Ata, 1978, as one of the basic
prerequisites for the delivery of health care—had long been of
fundamental concern to the World Health Organization. Pivotal to
its efforts in this connection had been the WHO Certification Scheme
on the Quality of Pharmaceutical Products Moving in International
Commerce. However, rigorous procedures for attesting the quality
and provenance of imported products needed to be complemented,
wherever possible, by the analytical facilities afforded by a national
drug quality-control laboratory and, above all, by a reliable system
of licensing pharmaceutical products as a prerequisite for their
distribution and sale. For this reason, emphasis had been accorded
within WHO’s revised drug strategy to the need to prepare guiding
principles for small national drug regulatory authorities. The
Committee was consequently requested to consider, in addition to
various important technical issues relating to quality assurance,
some draft guidelines addressing this need that had been prepared as
a consultative document and to submit any recommendations it
might care to propose to the Director-General.

1. DRUG STABILITY

Inadequate storage and distribution of pharmaceutical products
can lead to their physical deterioration and chemical decomposition,
resulting in reduced activity and, occasionally, in the formation of
toxic degradation products. Degradation is particularly likely to
occur under tropical conditions of high ambient temperature and
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humidity; and it is not widely recognized that, because of the
potential for chemical interaction between the active ingredients and
excipients, drug dosage forms can be more vulnerable to degradation
than pure drug substances.

The stability of a specific product 1s thus dependent in a large
measure, on its formulation, and its expiry date should be
determined on the basis of stability studies carried out by the
manufacturer. Studies undertaken with a view to determining the
stability of a product under temperate conditions, however, do not
necessarily provide-a reliable indication of its shelf-life in tropical
climates. In such cases, additional proof of stability should be
requested from the manufacturer, who should assume responsibility
for formulating a product that is stable under the climatic conditions
prevailing in the countries of destination. Relevant information
should be specifically requested by the national regulatory authority
in the importing country within the context of the WHO
Certification Scheme (see section 6 of this report). It is obviously
impossible to obtain satisfactory assurances when a product is
purchased through an intermediary if its provenance is unknown to
the purchaser. For domestically produced products, the regulatory
authority should evaluate stability data furnished by the
manufacturer. The procurement agencies and the pharmacists
responsible for drug distribution should “ensure that they are
supplied with adequate information concermng the proper storage
and handling of each product.

Annex 1, on the stability of drug dosage forms, is a
comprehensive statement on both the technical aspects of the subject
and the responsibilities that devolve upon the manufacturer and all
agencies and individuals responsible for the product throughout the
distribution chain up to the time of its administration or delivery to
the patient.

Within the distribution chain, the labelled expiry date on a
pharmaceutical product has a dual significance: after this date, no
formal assurance is provided regarding the condition of the product;
and the manufacturer may no longer have legal liability for it. The
Committee agreed that the use of time-expired stock should be
entertained only in the most exceptional circumstances, when to
withhold the stock would have serious consequences for patients. In
every ‘instance, the proposal to release such a product must be
channelled through a pharmacist or other professional experienced
in quality assurance and, when appropriate, referred to the
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competent authority, which must decide on the necessity for analysis

and the period of time during which the product may be used, having

regard to all relevant circumstances. Doctors and other health

professionals using the product may need to be alerted to the

situation. Procurement procedures should be reviewed and, if

necessary, modified to prevent such situations arising in the future.
The Committee recommends that:

1. The text of the requirements for Good Practices in the
Manufacture and Quality Control of Drugs (1) should be revised to
require that a precise expiry date be declared in uncoded form on the
labelling of every pharmaceutical product.

2. WHO should develop guidelines on the stability data to be
submitted in applications for product registration to national
regulatory authorities.

3. Data and results of field studies on drug stability under extreme
climatic conditions should be collected on a global scale.

4. WHO should promote research on the stability of certain
multisource products containing substances on the WHO Model
List of Essential Drugs and develop simple stability-indicating
methods.

5. WHO should also request national authorities in countries with
tropical or subtropical climates to identify products particularly
vulnerable to degradation, as a basis for compiling a registry of
products that require particular attention.

2. SAMPLING PROCEDURES

In Annex 1 of its thirtieth report the Committee presented
guidelines on the management and operation of governmental drug
control laboratories (“Good Laboratory Practices in Governmental
Drug Control Laboratories™) (2). Many of the operations described
there require the use of soundly based sampling procedures, and
relevant guidelines for these are set out in Annex 2 to the present
report.

Since analytical controls are frequently performed on only a small
portion of the material under consideration, it is vital to ensure that
the sample tested is reasonably representative of the whole.

The Committee emphasized that no single sampling plan
is applicable to all situations. Different considerations and
methodologies apply to in-process control, to batch release by
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manufacturers, to routine control of consignments within the
distribution cham and to spot-sampling performed elther by
purchasers or by governmental inspectors. -

The guidelines are intended primarily. for use by national drug
regulatory authorities and governmental procurement agencies, but
the general principles and much of the advice are also apphcable to
manufacturers and wholesale dealers. -

3. THE INTERNATI ONA L PHARMACOPOEIA
AND BASIC TESTS o

3.1 Quality specifications for drug substances and dosage forms

The Committee noted that, with the publication of the third
volume of the third edition of The International Pharmacopoeia in
1988 (3), monographs had been provided for almost all substances
in the WHO Model List of Essential Drugs -

The Committee recommends the inclusion in The Intematzonal
Pharmacopoeia, firstly, of a series of general monographs for tablets,
capsules and parenteral preparations and, secondly, of test methods
for ascertaining uniformity of content and mass of single-dose
preparations, for disintegration, and for sterility, supplemented by a
general chapter on methods of sterilization. It recommends that
these sections be issued as a separate fascicule, before their inclusion
with other material in Volume 4, in order to ensure the wide
- availability of these 1mportant general texts at the earliest
opportunity. : -

It noted that work was continuing on the development of
additional general monographs, notably on dissolution tests, and
that the feasibility of providing a method for control of particulate
matter based-on visual inspection was being explored. It further
suggested that the Limulus amoebocyte lysate (LAL)’ test for
bacterial endotoxins should also be considered for inclusion.

Guidance for those preparmg or commenting on monographs for
preparations to be 1ncluded in The Intematzonal Pharmacopoeia is
attached as Annex 3. '

32 Dlssolutlon test for sol]d oral dosage forms

* The dissolution rate is an important physmal characterlstlc
of a tablet, capsule or other solid oral - dosage - form. . It
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provides an estimate of the extent to which the drug substance
is released from the dosage unit into a dissolution medium under
standardized experimental conditions. It is thus a measure of the
whole dissolution process and not just the initial degradation of
the unit into granules or aggregates. It is generally accepted that,
for certain drug substances, the disintegration test is not an
adequate indicator of absorption in vivo and that a carefully
designed dissolution test (which is now firmly established
as a tool for batch-to-batch quality control) can be more
predictive.

The Committee emphasized, none the less, that no in vitro test has
yet been developed that offers a reliable means of assuring the
therapeutic equivalence of chemically and pharmaceutically
equivalent products. Dissolution requirements, when incorporated
into The International Pharmacopoeia, must thus be regarded
essentially as quality-control tools used to establish the release
characteristics of specific solid oral dosage forms. Their adoption,
however, could reasonably be expected to promote bioequivalence
among multisource products. Having regard to expanding
international trade in these products, the Committee considered it
important that a dissolution test be developed for solid dosage forms
within The International Pharmacopoeia as a matter of high priority.
Because The International Pharmacopoeia is used primarily for
governmental quality control in developing countries, it recognized
that the selected test will be applied to preparations manufactured by
a very large number of manufacturers operating nationally and
internationally.

It recommends that, although the basket method is still used in
some leading pharmacopoeias in the world, the “paddle” method be
preferred because it is easily calibrated, simple and robust, and
because the disintegration process can be monitored by direct
observation. To foster harmonization of official requirements, it
recommends that the specifications of the apparatus should comply
with those already adopted by other pharmacopoeias, including The
European Pharmacopoeia and The United States Pharmacopeia, but
that the conditions under which tests are conducted—particularly
with regard to the composition of the medium, the speed of rotation
of the paddle, and the limits applied to them—should be adjusted to
values established experimentally in internationally accredited
developmental studies as providing the most consistent results for
the specific substance in question.
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It proposed that a dissolution test should be introduced only into
monographs on preparations for which the disintegration test was
not considered adequate for purposes of quality control, and it
agreed that priority should be accorded, in the order shown, to the
following short list of preparations drawn from WHO’s Model List
of Essential Drugs (4) that are Wldely considered- to pose
bloavallablhty problems

furosemide griseofulvin
chloroquine digoxin
ampicillin levodopa
erythromycin _ metronidazole
isoniazid ’ phenytoin
phenoxymethylpemollhn ) mebendazole
tetracycline : tolbutamide

In formulating these recommendations the Committee had regard
to the results of a WHO-coordinated study involving governmental

control laboratories in both developed and developing countries that

had been conducted to assess interlaboratory variation in the results
of dissolution tests performed on selected products widely available
mternationally. Remarkably consistent results had been obtained
when the paddle apparatus was used. The Committee strongly
recommends that the project be continued, that efforts be directed to
increasing the number of participating laboratories, and that its
scope be broadened to provide for comparisons of dissolution
characteristics of locally available brands of multisource products.
The Committee considered that the direct involvement of national
laboratories in the further development of The International
Pharmacopoeia, through collaborative projects of this nature, will
not only promote the use of the pharmacopoeia, but will also
provide a direct and constructive way of ensuring adequate
standards of analysis in the participating countries. In this
connection the Committee wished to place on record its appreciation
of -the coordinating role and the - considerable amount of
developmental work undertaken by Professor J.-M. Aiache and his
staff of the Biopharmacy Laboratory, Faculty of Pharmacy,
University of Clermont-Ferrand, France.

Having regard to the need to establish - biopharmaceutical
parameters of new drug products while they remain under
development, the Committee recommends that guidelines on the
relevance of the dissolution test both during the various phases of
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drug development and at the time of registration be prepared by
WHO.

3.3 Microbiological contamination of nonsterile materials
and products

The Committee acknowledged the need to ensure the absence of
certain specified pathogens from raw materials of vegetable, animal
and mineral origin (such as acacia, bentonite, gelatin, lactose, starch
and talc). It also emphasized, however, the need to set appropriate
limits for total microbial contamination of nonsterile dosage forms,
at least in general guidelines that might be incorporated into a
revision of the code of Good Practices in the Manufacture and Quality
Control of Drugs (1).

3.4 Validation of analytical procedures

The Committee considered various proposals submitted by the
Secretariat on the validation of analytical procedures used in the
examination of pharmaceutical materials. It noted, however, that
- guidelines on this subject are also currently being developed by other
pharmacopoeial commissions and that further review and liaison are
needed in this connection. It recommends that a small group of
experts be convened to ensure the necessary collaboration.

3.5 Simple test methodology

The Committee expressed its appreciation of the considerable
progress that continues to be made in the development of basic tests
for confirming the identity of pharmaceutical substances and it
commended the many laboratories and individuals who have
contributed to this task. Tests for substances in some 150 different
dosage forms are now in the final stages of preparation for
publication by WHO.?

It noted that the Syndicat national de I'Industrie pharmaceutique,
in France, is also developing some simplified quantitative analytical
methods for assaying the content of pharmaceutical preparations.?

1 Basic tests for pharmaceutical dosage forms. Geneva, World Health
Organization, in press.

2 FaBIANL, P. & PESEZ, M. Fiches d’identification et de dosage des médicaments;
available in French from Syndicat national de I'Industrie pharmaceutique, 88 rue de
la Faisanderie, 75116 Paris, France (English in preparation).

13



It agreed that; subject-to validation of the methods in conformity
with established working procedures, agreement should be sought to
utilize this material, with due acknowledgement, in the further
development of The International Pharmacopoeia. -

4. INTERNATIONAL CHEMICAL REFERENCE
SUBSTANCES AND INFRARED REFERENCE SPECTRA

4.1 Establishment of reference Substanées__ .

Since the previous meeting of the Expert Committee, 12 new
International Chemical Reference Substances had been established
and replacement batches had been introduced for 5 previously
established reference substances. The total collection now comprises
136 International Chemical Reference Substances and 13 Melting-
Point Reference Substances (Annex 4). The Committee expressed its
appreciation to the WHO. Collaborating Centre for Chemical
Reference Substances for the work accomphshed and endorsed the
Centre’s operational procedures. ;

The Committee was informed that since the. previous meeting of ’
the Committee the Centre had moved to new premises with
considerably improved facilities and was again in a position to offer
training to WHO fellows. It was emphasized that the operation of
the Centre still resulted in considerable financial deficit, but that the
National Corporation of- Swedish Pharmacies had -agreed to
continue its support provided that further attempts be made to
reduce -the deficit. It- was noted that WHO Headquarters had
approached the WHO Regional Offices to seek financial support for
reference substances distributed- to government laboratories in the
Member States of the various Regions and that, as a result, some
alleviation of the financial burden now carried by the Centre might
be expected. The Committee requested that -its grateful
acknowledgement be: conveyed to.-the National Corporation of
Swedish Pharmacies for its financial support of the WHO
International Chemical Reference Substances programme. It also
requested the Secretariat to continué its efforts to find means of
supporting the Centre. It recognized that provision of the reference
substances was a prerequisite for use of most of the specxﬁcatlons in
The International Pharmacopoeza ) :
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The Committee noted with satisfaction that the suggestion in the
thirtieth report (2) that other laboratories experienced in the
establishment of reference substances be invited to assist the Centre
with laboratory examinations of candidate reference materials had
been adopted on a trial basis, and that since the initial response had
been promising, the approach was being further explored. In this
connection, the valuable contribution of the National Biological
Standards Laboratory, Canberra, Australia, was gratefully
acknowledged.

The Committee also expressed great satisfaction that
collaboration in the establishment of reference substances had been
effected with several other pharmacopoeial organizations and it
asked that due thanks be conveyed, in particular, to the European
Pharmacopoeia Commission, the British Pharmacopoeia Com-
mission, and the United States Pharmacopeial Convention Inc.

4.2 Validation of International Chemical Reference Substances

Having regard to the increasing collaborative involvement of
national laboratories in the establishment of International Chemical
Reference Substances, the Committee makes the following
recommendations:

1. International Chemical Reference Substances should be
established, as far as is possible, on the recommendation of the
Committee. However, in order to expedite the establishment of
urgently needed new reference substances and replacement batches,
the WHO Collaborating Centre for Chemical Reference Substances
should be authorized, after consulting with the WHO Secretariat, to
proceed with the necessary analyses on its own initiative and with
validation on the basis of advice from appropriately qualified
experts.

2. International Chemical Reference Substances should be
established primarily to support specifications adopted within The
International Pharmacopoeia, but they may  additionally be
established for other purposes as deemed appropriate by the
Committee. In every case, they should be certified for a defined use.

3. Ultimate responsibility for the adoption of the International
Chemical Reference Substances should rest with the Committee.
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It also recommends that the availability of new International
Chemical Reference Substances be pubhclzed in the periodical WHO
drug information. ,

4.3 Infrared reference spectra

The Committee was informed that the project to develop methods

of producing and validating reference spectra for verifying the
identity of pharmaceutical substances by infrared spectro-
photometry, as described in the thirtieth report of the Expert
Committee (2, p. 16), was still in its pilot phase. To date, reference
spectra for about 40 different substances had been prepared and
circulated to collaborating laboratories for evaluation.
- The Committee agreed that sufficient evidence had now been
obtained to demonstrate the general feasibility of using reference
spectra for this purpose. In a few instances, however, and notably in
the case of polymorphic substances, reference spectra did not offer
a satisfactory alternative to chemical reference substances. The
Committee reaffirmed its opinion that reference spectra should not
be produced for a substance if the corresponding monograph
requires the use of a chemical reference substance for purposes other
than identification.

The Committee noted that, whereas more than half the reference
spectra produced to date were of the standard required for adoption,
further expert advice was required regarding the means by which
more suitable spectra of higher quality could be obtained for the
remaining substances. It recommends that the procedures for
validating these spectra should be analogous to those proposed by
the Committee for International Chemical Reference Substances in
section 4.2 above. :

5. QUALITY ASSURANCE OF PRODUCTS
MANUFACTURED BY RECOMBINANT DNA
TECHNOLOGY

The Committee accepted -that a. need exists to develop
international guidelines for assuring the quality of pharmaceutical
preparations made by recombinant DNA technology. It
recommends that proposals currently in draft form should be
circulated to experts in both pharmaceutical and biological
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standardization and it noted that a potential exists for collaboration
between the two interested WHO Expert Committees—i. e., the
present Committee and the WHO Expert Committee on Biological
Standardization. Since it is already evident that chemical reference
materials will be needed in the physicochemical control of at least
some of these products, the Committee agreed that the establishment
of such materials should be considered on a case-by-case basis.

In a preliminary review of the position the Committee noted, in
particular, that:

(a) recombinant DNA technology is a rapidly evolving field and
that a flexible approach to the control of these products is advisable
to enable requirements to be modified in the light of accumulated
experience of their production and use, and having regard to the
continuing development of new technologies;

(b) while there is a need to provide generally applicable guidelines,
individual products are likely to present specific quality control
problems; methods of production and quality control of each
product would therefore need to be given individual consideration,
taking full account of any special features.

6. DEVELOPMENTS IN THE WHO CERTIFICATION
SCHEME ON THE QUALITY OF PHARMACEUTICAL
PRODUCTS MOVING IN INTERNATIONAL COMMERCE

The Committee noted that, by resolution WHA41.18, the Forty-
first World Health Assembly had in 1988 adopted several
substantive amendments to the WHO Certification Scheme on the
Quality of Pharmaceutical Products Moving in International
Commerce (Annex 5). These bring within the ambit of the Scheme
drug substances as well as finished dosage forms, and certain
products intended for veterinary use as well as those for human use.
They also require the competent authority in the exporting country
to provide copies of all approved product information and labelling,
as determined by the product licence.

The Committee was also informed that the need for sustained
vigilance in the regulation and certification of pharmaceutical
products had additionally been emphasized in another resolution
(WHAA41.16) which, inter alia, requests the Director-General “to
initiate programmes for the prevention and detection of the export,
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import and smuggling of falsely labelled, spurious, counterfeited or
substandard pharmaceutical preparations” (5).

In reviewing various aspects of the implementation of the
Scheme, the Committee emphasized that: '

(a) Certification holds relevance to a// finished pharmaceutical
products, whether novel or long-established, whether marketed
under generic or brand names, and regardless of the mechanism of
ordering and purchase. If there is any doubt about the true origin of
a product, the certification procedure loses its validity. Purchasers
should be aware that some characteristics, e.g., stability and
bioavailability of solid oral dosage forms, cannot be determined
solely from analysis of the finished product, and, in the guidelines
which the Secretariat is charged to develop, preparations featured in
the WHO Model List of Essential Drugs that require particularly
careful formulation to assure adequate quality in these particulars
should be listed.

(b) Compliance with the provisions of the Scheme creates
particular difficulties in the case of products bought by governments
on open tender. It is most important, however, that the safeguards
that it offers should not be lost in these circumstances. Procurement
agencies are urged to indicate that only products that are duly
certified in the country of origin will be considered in this context,
and manufacturers who engage in tender business are advised to
submit bids only for products that have already been certified by the
competent national authority.

(¢) As yet few national authorities are in a position to issue
certificates for drug substances. This arises because full
responsibility and liability for the quality of pharmaceutical
products rest with the manufacturer of the finished dosage form,
who is required to comply, in all aspects; with statutorily determined
good manufacturing practices. These require, inter alia, rigorous
control of all starting materials. Whereas several governments have
recently introduced good manufacturing practices for starting
materials, very few themselves undertake analyses of these
substances. The Committee was informed that where this is done, a
small but important number of consignments of imported
substances needs to be rejected. It expressed concern that, in
countries in which independent analytical control is not routinely
required for these materials, the prevalence of substandard
consignments may be significantly higher. It emphasized the need for
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governments to ensure that effective quality control facilities, backed
by statutory provisions, are in place wherever pharmaceutical
production or drug formulation is undertaken.

(d) The Scheme requires oversight and implementation by
appropriately qualified professionals, including experienced
pharmacists, in both exporting and importing countries. Its
provisions for the institution of inquiries if a product shows quality
defects that are considered to be of a serious nature by the importing
country and that are not attributable to local conditions and
circumstances should always be observed. The strength of the
Certification Scheme derives from the rigour with which it is
implemented. Only if complaints are notified efficiently and
investigated assiduously, can it be expected to achieve its full
potential.

7. FALSELY LABELLED, SPURIOUS, COUNTERFEITED,
AND SUBSTANDARD PHARMACEUTICAL
PREPARATIONS

Serious concern is now expressed within some importing
countries about the extent to which their standards of health
care may be compromised by pharmaceutical products that, for
various reasons, fall seriously short of pharmacopoeial require-
ments. The Forty-first World Health Assembly has requested the
Director-General, within the context of the revised drug strategy
(resolution WHAA41.16), to initiate programmes for the prevention
and detection of the export, import, and smuggling of such
products (5).

At issue are products that are poorly formulated, degraded, or
criminally inspired. The Committee emphasized that importing
countries are rendered particularly vulnerable because the products
that they receive have not always been subjected to the quality
assessment and controls that are statutorily applied as a prerequisite
to marketing in the country of origin. Indeed, it has been possible for
unscrupulous individuals to set up companies engaged solely in
exportation and to arrange their business in such a way as to escape
all statutory controls in the countries from which they operate. In
this case no check is made on whether they comply with prevailing
standards of good manufacturing practices, or whether they actually
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manufacture, or even handle at ﬁrst hand the products in which they
trade.

Members were unanimous in their view that only adequate
administrative preventive. measures, in - both exporting and
importing countries, can ameliorate the SItuatlon In 1mport1ng
countries the needs are fourfold: . : ,

(a) an effective national product-hcensmg system for pharma-
ceutical products must be established;

(b) the WHO Certification Scheme should be mcorporated into
national statutes or regulatlons

(¢) a small national drug quality-control laboratory, as described
in an earlier report of the Committee (6), should be established,;

(d) sampling of products within the distribution chain should be
undertaken by governmental inspectors as an element in quality
surveillance.

In this context, the Committee endorsed the report on guiding
principles for small national drug regulatory authorities presented as
Annex 6. It recognized the apparently daunting task that faces a
small group of officials- required to institute a formal system of
product licensing and it emphasized, in particular, the need:

(a) for the " development of - standard computenzed software
packages to-assist-in this task;

(b) for WHO to sustain its efforts to exchange 1nformat1on on
regulatory decisions of international relevance; -

(¢) for this information to be used as a resource in the routine
' operat1on of nat1ona1 hcensmg authorltles )

8 TRAINING OF DRUG REGULATORS

In prev1ous reports the Commrttee has provrded general guidance
relating to training in drug analysis. It wishes to emphasize the need
to extend existing. international efforts to ensure the training of
responsible officers. in all .aspects of drug regulation and control.
Annex 6 cogently depicts -the degree of isolation in which many
regulatory authorities are required to-operate. Over the past decade,
with the help of funds-and collaboration from both government and
~ nongovernmental organizations, including the Danish International
Development Agency, the German Foundation for International
Development,- the International Federation of Pharmaceutical
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Manufacturers Associations, and the World Federation of
Proprietary Medicines Manufacturers, WHO has organized
individual and group training for over 200 officials from drug
regulatory authorities in developing countries. It is encouraging that
funding agencies are now aware of the need for training in
administrative and managerial aspects of drug regulation and
control. Group training, allowing for free interchange of a variety of
national experiences, is generally recognized to hold a considerable
advantage over individual training in this connection. During the
Fourth International Conference of Drug Regulatory Authorities,
held in Tokyo in 1986, the WHO Secretariat was invited to collate
the information on projected activities to ensure equitable
distribution of efforts and resources.

The success of these training initiatives will depend, in large
measure, on the availability of authoritative manuals and other
teaching aids.

On WHO’s invitation, the Industrial Pharmacists’ Section of the
International Federation of Pharmacists has produced a catalogue
of training material in good manufacturing practice.! Among
related regional activities initiated within WHO, the Regional Office
for the Americas has developed training modules, in Spanish, for
good manufacturing practice and also for the management of drug
quality-control laboratories.
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STABILITY OF DRUG DOSAGE FORMS
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1. INTRODUCTION -

For 1ndustrlally manufactured pharmaceumcal products,
espe01ally those entering international commerce and/or distributed
in territories with adverse climatic conditions, stability poses serious
- problems.. Adequate stability may be achieved only through
the combined efforts of all parties involved in product develop-
ment, manufacture, registration, national quality surveillance,
distribution, and use. It was pointed out at the Conference of
Experts on the Rational Use of Drugs [Nairobi, 1985 (/)] that “no
tests or certification schemes can prevent the gradual deterioration
of products passing through a storage and distribution system and
subjected to prolonged heat, humidity, rough handlmg and careless
dispensing”.

The stability and expiry date of a product depend on its
formulation and conclusions from stability studies carried out by the
manufacturer during product development and cannot be assessed
by simple analysis. of the final product. Mandatory use of the WHO
Certification Scheme on the Quality of Pharmaceutical Products
~ Moving in International Commerce (2), which makes it possible to

establish the true origin of the product and to distinguish between
registered and unregistered products, can go a long way to providing
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assurance of product stability. The reason for this is that registration
of a dosage form in the exporting country means that the
formulation has been examined by an independent government
authority for its pharmaceutical characteristics, including stability,
based on submission of results of stability studies carried out by the
manufacturer and, where applicable, of bioavailability studies. It is
acknowledged, however, that stability studies conducted for
temperate climates may not be fully relevant to storage and
distribution in countries with extreme climatic conditions and that
additional proof of stability under extreme conditions may need to
be requested from the manufacturers. In the absence of registration
in the exporting country buyers have to rely solely on the firm’s
assurance and on their own professional knowledge to assess
relevant stability data submitted by the-firm. When the product is
purchased from a broker, the manufacturer is often not known at all.
In these cases, it is virtually impossible to obtain reliable information
on product stability.

In 1979 the WHO Expert Committee on Specifications for
Pharmaceutical Preparations, in the text on quality assurance in the
pharmaceutical supply system annexed to its report, noted that an
important facet of quality assurance concerns storage. It pointed out
further that “inadequate ... storage can lead to physical deterioration
and chemical decomposition, resulting in a reduction in activity ... as
well as the formation of possibly harmful degradation products” (3).
At a later date other aspects, such as microbiological instability and
impaired bioavailability, started to be considered.

The importance of factors related to storage, such as expiry
dating (shelf-life), has been recognized. The Twenty-fifth World
Health Assembly requested the Director-General in 1972 to
undertake a study of the most feasible means of indicating, by a
uniform system of marking, the limits of shelf-life of pharmaceutical
products under the recommended conditions of their storage, as well
as the date of manufacture and batch number (resolution
WHA25.61).

In the past WHO has addressed some of the issues related to drug
stability and storage. Recommendations have been formulated on
the inclusion of the batch number, expiry date and date of
manufacture in the text of drug labels (3—3). Results of accelerated
stability studies and a manual for simplified tests permitting the
detection of gross degradation of the least stable substances have
been published (6).

25



The Organization is often asked for information and advice with
regard to stability of finished pharmaceutical products. Particular
interest in the issue of drug stability was expressed by many delegates
at the Forty-first World Health Assembly, in 1988, during the
discussion on the implementation of the revised drug strategy. The’
present document is an attempt to summarize basic principles in
this area. It is addressed to. policy-makers, health ministries,
manufacturers, procurement agencies, -and workers in the
distribution system. It may be supplemented in future by technical
advice in specific areas.

The document is concerned with 1ndustr1ally manufactured
dosage forms and not with those prepared in the pharmacy or
reconstituted in the hospital. Although many points discussed apply
also to preparations of biological origin and radiopharmaceuticals, -
this document is not primarily intended for that purpose. The use of
terms that occur most frequently in discussing these issues is
explained in section 4.

. 2. GENERAL CONSIDERATIONS

The most important factors that may influence the degree and
rate of deterioration of drug products are the following:

(a) Environmental factors such as heat, moisture, light, oxygen
and various other forms of physical stress and changes (for example,
vibration or freezing).

(b) Product-related factors. These may include:

(/) the chemical and physical properties of the active drug
- substance and of the pharmaceutical aids (excipients) used (for
example, the presence of certain 1mpur1t1es the particular
polymorphic or crystal form, the particle size and the possible
presence of water or other solvents);
(i) the dosage form and its composition;
_(iii) the manufacturing process used (including env1ronmenta1
conditions and technological procedures);
(iv) the nature of the container or other packaging w1th which
the product may be in direct contact or Whlch may otherwise
influence the stability.

All the above factors have to be considered when establishing the
shelf-life of a product. :
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The stability of the finished product depends to a large degree
upon the stability of the drug substance it contains. At the same time
it should be noted that formulation and packaging may exert a
positive or a negative influence on the stability of the active
substance.! In section 5 drug substances are listed that were found
to be less stable under simulated tropical conditions. All other
factors being equal, finished products containing these substances
require particular attention from the stability viewpoint.

For each product the shelf-life has to be established on the basis
of stability testing. For practical reasons of commerce and
distribution, a stated shelf-life exceeding five years is not
recommended. Shorter shelf-lives may be expected for numerous
active ingredients, e. g., antibiotics and vitamins, or for some types
of dosage form, e.g., certain aqueous solutions, emulsions or
creams. Products developed and packaged for a temperate climate
may not necessarily be suitable for distribution in tropical zones.

The stability overage? is acceptable only in limited cases and on
grounds of scientific and practical justification.

The use of time-expired drugs should be strongly discouraged.
Only in exceptional cases, €. g., emergencies, should the use of such
products be considered. The decision to utilize such products may be
taken on a case-by-case basis by a responsible national health
authority only, and then after careful weighing of all relevant factors
by a competent professional. In such cases, samples of these
products have to be retested against pharmacopoeial or similar
standards by stability-indicating methods such as chromatography,
attention also being paid to microbiological aspects. The economic
loss and health hazards arising from the rejection of expired stock
should be balanced against risks of impaired efficacy and safety. The
availability of other appropriate medicines and;or the practicability
of replenishing stocks should be taken into consideration. The
eventual liability problems should be considered since the expiry
date indicates the moment at which the manufacturer’s liability for
the product may be relinquished. Whenever feasible, such a decision
should be taken after consultation with the manufacturer as well as
with independent experts. When a decision is taken to use time-

1 Tt follows that the stability of a product is producer-specific.
2 An excess of the active drug substance in a dosage form, added at the time of
manufacture to compensate for the expected loss of potency during storage.
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expired material, a new expiry date, well deﬁned and as 11m1ted as
practicable, has to :be estabhshed :

3. RESPONSIBILITY OF PARTIES INVOLVED IN THE
ASSURANCE OF DRUG STABILITY

3.1 Manufacturers.

As stated in Good Practices in the Manufacture and Quality
Control of Drugs (4), it is the responsibility of manufacturers to
ensure the quality of the drugs they produce. Similarly, they have the
responsibility to develop appropriate dosage forms (including
packagmg) that are adequately stable under climatic conditions
prevailing in the country or countnes in Wh1ch the preparatlons are
intended to be used.. :

‘The manufacturer must estabhsh the shelf-life of the product in
relation to recommended storage conditions by using an appropriate
stability-testing programme. Full details of the work-carried out to
establish the shelf-life should be made available to drug regulatory
authorities. The expiry date and recommended storage conditions
must be communicated to all involved in the pharmaceutical supply
system -and to patients; it is recommended that this information
should be given on the label. When necessary, the utilization period
must be determmed and add1t1onally spec1ﬁed on the-label.-

3.2 Drug’ regulatory authorltles

- Drug regulatory authorities must request adequate stab111ty data
from manufacturers in support of their claims concerning the shelf-
life of registered products relevant to their -countries. These data
- must be evaluated in the light of scientific knowledge and experience:
- They-should develop means to- ensure that relevant information
on shelf-life. and storage conditions is readily available to all
concerned, for  example by establishing regulations on labelling.
They should ensure, when inspections. of manufacturing estab-
lishments are carried out in accordance with the requirements of
Good Practices in the Manufacture and Quality Control of Drugs (4),
that appropriate stability- testlng programmes for marketed prod-
ucts are being followed.

Guidelines and inspections are- necessary to ensure that drug
products are adequately handled and stored in the pharmaceutical
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supply system—for example, by requiring that the temperature
regimen recommended by the manufacturer is followed, that there is
appropriate control of other environmental factors, that a proper
system of stock rotation (“first-in-first-out” rule) is maintained, and
that expired products are destroved. More detailed consideration of
such factors is to be found in publications by FIP and IFPMA (7)
and others (8, 9). The importance of adequate storage facilities
cannot be overemphasized. Experience in many countries proves
that investment in warehouses is cost-effective. Products should be
monitored by random visual inspection and where possible by
laboratory testing at various stages in the distribution system
(including hospital wards).

3.3 Procurement agencies

Procurement agencies should require sufficient information on
the composition, the process of manufacture, stability, and
provisions for appropriate labelling to be included in the drug
procurement documents. Where possible, this information should be
checked against data provided for registration purposes. In cases
where the date of manufacture is not indicated on the label of a
product, this information should be given in the accompanying
documentation. In addition, the procurement agencies should
inform potential suppliers of any extreme environmental conditions
that might prevail.

3.4 Pharmacists and other workers in the supply system

Normally the supply system should be under the direct control of
a pharmacist. When this is not possible, the responsible person
should be under pharmaceutical supervision and have adequate
training.

The responsible person should ensure that:

(@) Older stock is dispensed first and attention is paid to the expiry
dates.

(b) Products are stored according to the recommended storage
conditions, as stated on the label, etc.

(¢) Products are observed for evidence of instability.!

! General requirements for drug dosage forms will be published in The
International Pharmacopoeia. '
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(d) Products that are repackaged or further processed are
properly handled and labelled.

(e) Products are dlspensed in the proper containers with the
proper closures.

(f) Patients are educated -and 1nformed concerning the proper
storage and use of the products, 1nclud1ng the disposal of outdated
or excessively aged prescrlptlons

4. USE OF TERMS

The following working definitions or-explanations are offered for
a number of the terms used in this text. '

Stability: The ability of a drug to retain its properties within
specified limits throughout its shelf-life. The following aspects of
stability are to be considered: chemical, physical, m1crob1010g10a1
and biopharmaceutical. .

Expiry (expiration) date: The expiry date placed on the container
of a drug product designates the date-up to and including which the
product is expected to remain within specification if stored correctly.
It is established for every batch by adding the shelf-life perlod to the
manufacturing date.

Shelf-life (expiration dating period or validity period): The period
of time during which a drug product is expected, if stored correctly,
to remain within specification as determined by stability studies on
a number of batches of the product. The shelf-life is used to establish
the expiry date of each batch.

Provisional (tentative) shelf-life: The provisional shelf-life is
determined by projecting results from accelerated stability studies.

Date of manufacture: A date fixed for the individual batch,
indicating the completion date of the manufacture. It is normally
expressed by a month and a year. The date of the release analysis
may be taken as a date of manufacture, provided that the period
between the beginning of production and the release of the product
is not longer than one-twentieth of the shelf-life. :

- Normal storage conditions: Storage in dry, well-ventilated
premises at temperatures of 15-25°C or, depending on climatic
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conditions, up to 30°C. Extraneous odours, other indications of
contamination, and intense light have to be excluded.

Defined storage instructions: Drug products that must be stored
under defined conditions require appropriate storage instructions.

Unless otherwise specifically stated, e. g., continuous maintenance
of cold storage, deviation may be tolerated only during short-term
interruptions, for example during local transportation.

The following instructions are recommended:

On the label: Means:

“Do not store over 30°C” from = 2°Cto + 30°C

“Do not store over 25°C” from + 2°Cto + 25°C

“Do not store over 15°C” from + 2°Cto + 15°C

“Do not store over 8°C” from + 2°Cto + 8°C

“Do not store below 8°C” from + 8°Cto + 25°C

“Protect from moisture” no more than 60% relative humidity in

normal storage conditions; to be provided to
the patient in a moisture-resistant container.

“Protect from light” to be provided to the patient in a light-
resistant container.

Stability tests: The purpose of stability tests is to obtain
information in order to defi