The World Health Organization was established in 1948 as a specialized agency of the United
Nations serving as the directing and coordinating authority for international-healthmatters and
oublic health. One of WHO's constitutionalfunctions is to orovide obiective and reliable information
and advice in the field of human health, a responsibility that it fulfiis in part through its extensive
programme of publications.
The Organization seeks through its publications to support national health strategies and address
the most pressing public health concerns of populations around the world. To respond to the needs
of Member States at all levels of development, WHO publishes practical manuals, handbooks and
training material for specific categories of health workers; internationally applicable guidelines and
standards; reviews and analyses of health policies, programmes and research; and state-of-theart consensus reports that offer technical advice and recommendations for decision-makers.These
books are closely tied to the Organization's priority activities, encompassing disease prevention
and control, the development of equitable health systems based on primary health care, and health
promotion for individuals and communities. Progress towards better health for all also demands
the global dissemination and exchange of information that draws on the knowledge and experience
of all WHO's Member countries and the collaboration of world leaders in public health and the
biomedical sciences.
To ensure the widest possible availability of authoritative information and guidance on health
matters, WHO secures the broad international distribution of its publications and encourages their
translation and adaptation. By helping to promote and protect health and prevent and control
disease throughout the world, WHO's books contribute to achieving the Organization's principal
objective -the attainment by all people of the highest possible level of health.

Quality assurance of
pharmaceuticals
A compendium of guidelines
and related materials

Volume I

Quality assurance of
pharmaceuticals

A compendium of guidelines
and related materials

Volume I

World Health Organization
Geneva
1997

WHO Libraty Cataloguing in PublicationData
Quality assurance of pharmaceuticals: a compendium of guidelines and related materials:
volume 1.
1. Drug and narcotic control 2. Drug industry-standards
3.Legislation, Drug 4. Quality control 5.Guidelines
ISBN 92 4 154504 6
(NLM Classification: QV 33)

The World Health Organization welcomes requests for permission to reproduce or translate its
publications, in part or in full. Applications and enquiries should be addressed to the Office of
Publications, World Health Organization, Geneva, Switzerland, which will be glad to provide the
latest information on any changes made to the text, plans for new editions, and reprints and
translations already available.
0 World Health Organization 1997

Publications of the World Health Organization enjoy copyright protection in accordancewith the
provisions of Protocol 2 of the UniversalCopyright Convention. All rights reserved.
The designationsemployed and the presentationof the material in this publication do not imply
the expression of any opinion whatsoever on the part of the Secretariat of the World Health
Organizationconcerning the legal status of any countty, territory, city or area or of its authorities,
or concerning the delimitation of its frontiers or boundaries.
The mention of specific companies 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.
Much of the material reproduced in this publication is extracted from the reports of the WHO
Expert Committee on Specifications for Pharmaceutical Preparations. These reports contain the
collective views of an international group of experts and do not necessarily represent the
decisions or the stated policy of the World Health Organization.
Printed iil England
95/10460 - Clays - 8000

Please click in the blue boxes below to access the Chapters.

Contents

introduction

National drug regulation
Product assessment and registration
Good manufacturingpractices and inspection
Distribution
The international pharmacopoeia and related activities
Basic tests
Laboratory services
International trade in pharmaceuticals
Counterfeit products
Training
Conclusion

1. National drug regulation
Guiding principles for small national drug regulatory authorities
Product assessment and registration

Guidelinesfor the assessment of herbal medicines
Stability of drug dosage forms
Guidelines for stability testing of pharmaceutical products
containing well established drug substances in conventional
dosage forms
Multisource (generic)pharmaceutical products: guidelines on
registration requirements to establish interchangeability
3. Distribution
Quality assurance in pharmaceuticalsupply systems

CONTENTS

4. The international pharmacopoeia and related activities

Guidance for those preparing or commenting on monographs
for preparations to be included in The international
pharmacopoeia
Validation of analytical procedures used in the examination of
pharmaceutical materials
General guidelines for the establishment, maintenance, and
distribution of chemical reference substances
General recommendations for the preparation and use of infrared
spectra in pharmaceutical analysis
List of available International'Chemical Reference Substances
List of available International Infrared Reference Spectra

116
119
124
136
142
148

5. Basic tests

Collaborationwithin the basic test programme
6. Laboratory services

National laboratories for drug quality surveillance and control
Good laboratory practices in governmental drug control
laboratories
Sampling procedure for industrially manufactured
pharmaceuticals

154
162
175

lnternationaltrade in pharmaceuticals
Guidelines for implementation of the WHO Certification Scheme
on the Quality of Pharmaceutical Products Moving in
International Commerce
World Health Assembly resolution WHA50.3: Guidelines on
the WHO Certification Scheme on the Quality of
Pharmaceutical Products Moving in lnternational Commerce
Guidelines on import procedures for pharmaceutical products

187
209
210

8. Counterfeit products

Observations and recommendations on counterfeit drugs

220

9. Training

Training programme in drug analysis
Places of training in drug quality control offered by the
lnternational Federation of Pharmaceutical Manufacturers
Associations

227

235

The quality of pharmaceuticals has been a concern of the World Health
Organization (WHO) ever since its inception. The setting of global standards is
requested in Article 2 of the WHO Constitution which cites as one of the
Organization's functions that it should "develop, establish and promote international standards with respect to food, biological, pharmaceutical and similar
products".
Every government allocates a substantial proportion of its total health
budget to drugs. This proportion tends to be greatest in developing countries,
where it may exceed 40%.
Without assurance that these drugs are relevant to priority health needs and
that they meet acceptable standards of quality, safety and efficacy, any health
service is evidently compromised. In developed countries considerable administrative and technical effort is directed to ensuring that patients receive effective
drugs of good quality. It is crucial to the objective of health for all that a reliable
system of drug control be brought within the reach of every country.
The supply of essential drugs of good quality was identified as one of the
prerequisites for the delivery of health care at the International Conference on
Primary Health Care in .Alms-Ata in 1978. Similarly, the Conference of Experts
on the Rational Use of Drugs, held in Nairobi jn 1985, and WHO'S Revised
Drug Strategy, adopted by the World Health Assembly in May 1986, identified
the effective functioning of national drug regulation and control systems as the
only means to assure safety and quality of medicines. Yet the World Health
Assembly continues to express great concern about the quality, safety and
efficacy of medicines, particularly those products or active pharmaceutical
substances imported into, or produced in, developing countries. In recent years
counterfeit products have infiltrated certain markets in disquieting proportions.
Since the founding of WHO, the World Health Assembly has adopted many
resolutions requesting the Organization to develop international standards,
recommendations and instruments to assure the quality of medicines, whether
produced and traded nationally or internationally.
In response to these resolutions, the WHO Expert Committee on Specifications for Pharmaceutical Preparations, which was originally created to prepare
The intemationalpbarmacqoeia,has made numerous recommendations relevant to
quality assurance and control. Most of these recommendations, even if they
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were made several years ago, are still valid. Thus far, however, most have been
available only as separate sets of recommendations contained in annexes to
various WHO Technical Reports. The recommendations are essential to all concerned with the quality assurance of medicines, but separate publication over a
period of years made it difficult to recognize them as complementary parts of a
comprehensive system of quality assurance.
To provide easy access to this information, the appropriate annexes are being
reproduced in the two volumes of this publication. They are supplemented with
other material relevant to the quality assurance of pharmaceuticals, some already
issued in the form of WHO documents. The information is not necessarily presented in chronological order of original issue. Instead it is presented in logical
sequence as a series of administrative instruments and technical elements of an
overall quality assurance system. Readers should bear in mind that, in certain
previously published texts, reference is made to WHO guidelines and other
documents that have since been updated. Some of these updated texts are
themselves included in the compendium and others are mentioned in this introductory section or listed inside the back cover of the book. All material relating
specifically to good manufacturing practices (GMP) and inspection of pharmaceutical manufacturers will appear in Volume 2 of this publication. The actual
standards for analytical controls are contained in The intema~onalpbarmacopoeia.
Other relevant publications include Basic testsforpbarmaceuticalsubstancesand Basic
testsforpbamceutical dosageforms.
WHO has addressed not only pharmaceutical aspects of the quality of
medicines, but also the intrinsic safety and efficacy of pharmacologically active
substances. Advice on this has been published in the reports of the WHO
Expert Committee on Essential Drugs, the W70 modelprescribing information
series, the WHOpharmaceuticahnewsletter, and the quarterly VTVO dmg information.
From there relevant information is carried over into the regularly updated
United Nations Consolidated ht ofproducts dose consuaption and/or sale have been
banned, withdrawn, severeh restricted or not approved &governments.

National drug regulation
The existence and functioning of a comprehensive drug regulatory system
supported by legislation is a prerequisite for an overall quality assurance system.
The first duty of a national regulatory authority is to register pharmaceutical
products, thus defining the pharmaceutical market in the country. Only when
this has been done will it be possible to distinguish between legally traded
products and illegal and counterfeit ones.
The WHO Expert Committee on Specifications for Pharmaceutical
Preparations addressed this issue in its thirty-first report and adopted guiding principles for small national drug regulatory authorities. These guiding
principles, later endorsed by the World Health Assembly in resolution
WHA47.17, are reproduced in Chapter 1. The text gives advice on how to
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organize national drug regulatory activities. The first section is devoted to general considerations such as the scope of drug control, basic responsibilities,
licensing functions, product licences, manufacturers' and distributors' licences,
new drug assessments, authorization of clinical trials, terms of reference of the
regulatory authority, powers of enforcement, technical competence, advisory
bodes and independence of operation.
The second and thlrd sections of Chapter 1 address the administrative and
technical aspects of the product registration or licensing process and give advice
on the setting of priorities and on implementation by stages. It is anticipated
that, once the initial drug registrations have been made, the registration process
can be administered effectively if due advantage is taken of the WHO Certification Scheme on the Quality of Pharmaceutical Products Moving in International Commerce, and prudence is exercised when accepting new chemical
entities. It is recommended that developing countries do not register a new
chemical entity before it has been on the market for at least five years in a
country with a sophisticated drug regulatory system that includes postmarketing surveillance, unless the chemical entity presents a real therapeutic
advance in combating a major endemic disease. If this approach is respected,
the major work of the registration process will be the pharmaceutical evaluation
of products that have not been registered in the country of export or that have
been produced locally.
In some countries with large public sector procurement of essential drugs,
major challenges will be to coordinate drug registration and procurement,
making sure that only duly registered products are purchased. This is the only
way to take real advantage of favourably priced generic products. If the purchase
of generic products is allowed regardless of their registration status, there is no
guarantee of the products' quality with regard to stability and bioavailability,
since pharmacopoeia1 specifications do not necessarily address these features.
A model software package for computer-assisted drug registration has been
developed by WHO'S Division of Drug Management and Policies in collaboration with the Health System Information Unit of the Pan American Health
Organization, and has now been field-tested in several countries. It can be
obtained from the Division of Drug Management and Policies, WHO, 1211
Geneva 27, Switzerland.

Product assessment and registration
The WHO Expert Committee on Specifications for Pharmaceutical Preparations has on several occasions discussed and adopted guidelines and other texts
concerned with the assessment of pharmaceutical products and with registration
requirements.
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Herbal medicines
At its thirty-fourth meeting, the Expert Committee adopted guidelines for the
assessment of herbal medicines. These guidelines, reproduced in Chapter 2,
have been widely distributed to WHO Member States and were discussed at the
Sixth International Conference of Drug Regulatory Authorities (ICDRA), held
in Ottawa in October 1991. Their utility has been widely recognized.

Stability of pharmaceutical products
The problem of stability of pharmaceuticals has been addressed a number of
times by the WHO Expert Committee on Specifications for Pharmaceutical
Preparations. The introduction to this subject in the thirty-first report of the
Expert Committee reads as follows:
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 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 is thus dependenf 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 . . . 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 concerning the proper storage and
handling of each product.
Specific guidelines on the stability of drug dosage forms were annexed to the
Expert Committee's report and are contained in Chapter 2. They provide a
comprehensive statement on both the technical aspects of the subject and the
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responsibilities that devolve upon the manufacturer and all agencies and in&viduals responsible for the product throughout the distribution chain up to the
time of the drug's administration or delivery to the patient. The thirty-first
report of the Expert Committee explains:
Within the distribution chain, the labelled expiry date on a pharmaceutical
product has a dual significance: after t h s 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 timeexpired 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 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, modfied to prevent such situations arising in the future.
Guidelines for stability testing of pharmaceutical products containing well
established drug substances in conventional dosage forms were adopted by the
WHO Expert Committee on Specifications for Pharmaceutical Preparations at
its thirty-fourth meeting, and are reproduced in Chapter 2. Recopzing that
stability testing represents the evaluation of a pharmaceutical formulation in its
final container, the Expert Committee emphasized that the same fundamental
approach should be used for all products irrespective of whether the active
ingredient was an established drug substance. Erhere sufficient information was
already available on the chemical stability of the active ingredient, however, this
could be taken into account. The availability of these guidelines was considered
to be of special importance since they include advice on the stability testing
of products for use in the more extreme climatic conditions found in many
developing countries.
WHO has arranged for the conduct of accelerated stability studies on
substances in the WHO Model List of Essential Drugs and has also sent out
questionnaires to identify the products most likely to present stability problems.
The accelerated stability studies are discussed in the twenty-eighth report of the
WHO Expert Committee on Specifications for Pharmaceutical Preparations.
For newly introduced substances much information on stability is available, since
in many countries this information is a mandatory requirement for registration
of a new product and for determining espiry dates. By contrast, little information has been published on the degradation of long-established pharmaceutical
substances (except for obviously unstable products) and, in many cases, their
behaviour when exposed to extreme climatic conditions is uncertain.
For this reason, accelerated stability studies were carried out on long-
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established essential drug substances under standardized conditions (e.g. 30 days'
exposure to air at a temperature of 50 "C and a relative humidity of 100Y0).The
appearance of degradation products was detected by thin-layer chromatography,
supplemented (as necessary) by spectrophotometry, fluorescence reactions,
high-performance liquid chromatography and chemical determinations. The
substances were additionally exposed to a temperature of 70 "C under the same
humidity conditions for a further 3-5 days. Negative results provided conclusive
proof of the stability of the substance even under highly adverse conditions. All
tests were carried out with light excluded since it is easy to protect substances
from light during storage.
A document entitled "Accelerated stability studies of widely used pharmaceutical substances under simulated tropical conditions" (WHO/PHARM/
86.529) contains the results of these accelerated stability studies and is available
on request from the Quality Assurance unit, Division of Drug Management and
Policies, WHO, 1211 Geneva 27, Switzerland.

Interchangeability of multisource (generic) pharmaceutical products
The final text in Chapter 2 provides guidance on registration requirements
to establish the interchangeability of multisource (generic) pharmaceutical
products. In adopting these guidelines at its thirty-fourth meeting, the WHO
Expert Committee on Specifications for Pharmaceutical Preparations was
pleased to note that they had already been adapted for local use by a number of
WHO Member States and that positive feedback had been received especially
with regard to the flexibility and clarity of the guidance. The guidelines were
designed to allow a step-by-step approach tailored to the stage of development
of a particular registration system and the needs and priorities of the national
health authorities. They were intended to assist drug regulatory authorities and
international organizations involved in the procurement of pharmaceutical
products, and to provide manufacturers with an indication of the data required.
It was recognized that these guidelines were a first step: they would need to be
supported by training and advice on implementation.

Good manufacturing practices and inspection
The guidelines approved by the WHO Expert Committee on Specifications for
Pharmaceutical Preparations on good manufacturing practices (GMP) for
pharmaceutical products will be reproduced in Volume 2 of this compendium,
together with supplementaryguidelines for biological products, the validation of
manufacturing processes and the manufacture of investigational pharmaceutical
products for clinical trials in humans and of herbal medicinal products. This
publication will also contain guidelines on the inspection of pharmaceutical
manufacturers and of drug distribution channels.
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Distribution
The Twenty-eighth World Health ,4ssembly, in resolution WHA28.66,
enumerated a number of objectives relating to regulatory control of drugs. In
consequence, in its twenty-seventh report, the WHO Expert Committee on
Specifications for Pharmaceutical Preparations discussed the various elements
of quality assurance in pharmaceutical supply systems (see Chapter 3).
Although parts of the elements described in Chapter 3 have been incorporated into or expanded in the guidelines for small national drug regulatory authorities, the text still provides a succinct re~lelvof quality assessment and assurance,
premarketing quality assessment, and drug surveillance during marketing.
Pharmacists play an important role in the distribution of pharmaceuticals
and must ensure that the service provided to patients is of appropriate quality.
Guidelines on good pharmacy practice have been prepared by the International
Pharmaceutical Federation in collaboration with WHO to encourage national
pharmaceutical organizations to focus the attention of pharmacists in the community and hospital pharmacy sector on developing the elements of their services to meet changing circumstances. They provide a framework within which
each country can set standards relevant to its own aspirations and needs.
The gudelines were presented in April 1997 to the WHO Expert Committee
on Specifications for Pharmaceutical Preparations and will be included as an
annex to the Committee's report. Copies of the text can be obtained from the
Regulatory Support unit, Division of Drug Management and Policies, WHO,
1211 Geneva 27, Switzerland.

The infernational pharmacopoeia and related activities
i 9 e internationalphanrracopoeia provides internationally acceptable standards for
the potency, purity and quality of pharmaceutical products moving in international commerce. These standards are available for adoption by Member
States in accordance with Articles 21(d) and 23 of the Constitution of the World
Health Organization and resolution WHA3.10 of the Third World Health
Assembly.
hfany national or regional pharmacopoeias rely increasingly on comples
techniques of analysis that require expensive equipment and highly trained
personnel. Such methods are inapplicable, however, in countries lacking these
resources. For the most part, these methods merely permit analyses to be carried
out more rapidly than by classical chemical methods.
Whereas earlier editions of Thc i~~tert~ationalphar~~zacopoeia
had relied heavily
on material taken from certain national pharmacopoeias, the third edition, of
which four volumes have been published so far, aims to accommodate the needs
of developing countries by offering sound quality standards for essential drugs
on the basis (wherever possible) of classical procedures. Volume 1, published in
1979, describes general methods of analysis. Volumes 2 and 3, published in 1981
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and 1988 respectively, contain quality specifications mainly for essential drug
substances included in WHO'S Model List of Essential Drugs. Volume 4 (1994)
includes monographs on pharmaceutical substances, widely used excipients and
dosage forms of essential drugs. Volume 5 (in preparation) will contain several
new general requirements and additional test methods for substances and dosage
forms, and a revised procedure for high-performance liquid chromatography.
The volume will also contain specifications for the determination of more than
35 pharmaceutical substances and some 20 finished preparations in tablet form.
The role and objectives of The internationalpharmacopoeia are thus to a large
extent to provide an alternative to some widely used national and regional pharmacopoeia~that include sophisticated testing methods. Of course, if laboratory
facilities permit use of advanced analytical methods, it is logical to analyse products according to the modern methods of such pharmacopoeias. Indeed, products may often be labelled as conforming to these pharmacopoeias. But where
sophisticated testing is not possible, The international pharmacopoeia still allows
verification of the quality of a product.
In its twenty-eighth report, the WHO Expert Committee on Specifications
for Pharmaceutical Preparations summarized the functions and characteristics
of The internationalpharmacopoeia and commented: "Inter alia, the production of
B e internationalpharmacopoeia helps to advance the setting of pharmacopoeial
standards at national level, in that it fosters a valuable exchange of experiences
gained in a wide variety of countries". At its thirty-fifth meeting, the Committee
recommended that manufacturers in exporting countries be encouraged to use
The intemationalphamacopoeiaand to inhcate such use in product information.
Be internationalphannacopoeiais developed in close collaboration with members of the WHO Expert Advisory Panel on the International Pharmacopoeia
and Pharmaceutical Preparations, other specialists from government authorities,
industry, the academic world and WHO Collaborating Centres. Chapter 4 contains guidance for those preparing or commenting on monographs for inclusion
in The internationalpharmacopoeia.
Analytical procedures used to control the quality of pharmaceutical substances and dosage forms must be adequately validated. Guidelines on validation,
endorsed by the WHO Expert Committee on Specifications for Pharmaceutical
Preparations, are included in Chapter 4. Since the extent to which validation is
necessary is determined by the purpose of the analysis, judgement on the extent
to which the guidelines need to be applied must be made on a case-by-case basis.
These guidelines are directed primarily to the examination of chemical and
physicochernicalattributes, but many of the general principles are also applicable
to microbiological and biological procedures.

Reference materials
Whenever necessary, monographs included in The interna~onalpharmacopoeiarely
on the use of reference materials. These are provided either in the form
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of International Chemical Reference Substances and Melting-point Reference
Substances or as International Infrared Reference Spectra. Chapter 4 provides
general guidelines for the establishment, maintenance and distribution of
chemical reference substances. These include a section on the need for national
and/or regional collections of secondary reference materials that have been
calibrated against International Chemical Reference Substances. The chapter
also contains recommendations for the preparation and use of infrared spectra
in pharmaceutical analysis.
The guidehes on reference substances reproduced in Chapter 4
were published in 1982. These guidelines were revised in 1996 in the light of
developments in analytical chemistry and international collaboration and to take
into account established practice in the use of chemical reference substances for
pharmacopoeial purposes. The revised guidelines are not intended to be specific
to International Chemical Reference Substances, but are general guidelines
for all bodies issuing chemical reference substances, and give advice on the
establishment of both primary and secondary reference substances. The revised
text was presented in April 1997 to the WHO Expert Committee on Specifications for Pharmaceutical Preparations and will be included as an annex to the
Committee's report. Copies can be obtained from the Quality Assurance unit,
Division of Drug Management and Policies, WHO, 1211 Geneva 27,
Switzerland.
Some 180 International Chemical Reference Substances and some 60
International Infrared Reference Spectra have been produced and are listed in
Chapter 4. Information is also provided on how to obtain them. The establishment of International Chemical Reference Substances and International Infrared Reference Spectra is continuing and new lists will be annexed to the report
of the thirty-fifth meeting of the WHO Expert Committee on Specifications for
Pharmaceutical Preparations.
A general list of reference substances for pharmacopoeial analysis is issued
by the Quality Assurance unit, Division of Drug Management and Policies,
WHO, 1211 Geneva 27, Switzerland, and is updated yearly. It provides current
information on the availability and sources of reference substances. hlost of
these substances are prepared and issued by regional/national pharmacopoeial
commissions or regional/national quality control laboratories on behalf of drug
regulatory authorities. Each substance is generally established for a specific analytical purpose as defined by the issuing body. Use for any other purpose
becomes the responsibility of the user and a suitable caution is included in the
accompanying information sheet.

Basic tests
Simplified or basic tests for pharmaceutical substances have been published in
Basic testsforpharmaceclfi~alsubsta~tcesin 1986 and Baszc testsforpharmaceuticaI dosage
forms in 1991. In 1994, the WHO Espert Committee on Specifications for
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Pharmaceutical Preparations suggested that the scope of the next publication
on basic tests should be extended to include additional information on, and
references to, other simple test methodologies. These are considered a valuable
tool for primary screening and could play an important part in identifying
counterfeit and spurious products. The third volume in the series of basic tests,
which is in preparation for publication, will therefore refer to collections of
simple tests other than those published by WHO. It will also contain details of
basic tests for 23 additional pharmaceutical substances, 4 medicinal plant
materials and 58 dosage forms. The substances covered by basic tests are mainly
those included in WHO'S Model List of Essential Drugs.
In its twenty-eighth report, the WHO Expert Committee on Specifications
for Pharmaceutical Preparations stated: "Basic tests are not, in any circumstances, intended to replace the requirements of pharmacopoeial monographs.
The latter give an assurance of quality whereas basic tests merely confirm the
identity".
Basic tests do not need to be carried out by fully qualified pharmacists or
chemists, but they should be performed by persons who have some understanding of analytical chemistry, such as required in courses for pharmaceutical
assistants.
It is thus acknowledged that basic tests have a clearly defined but limited
role. They have gained importance as screening tests to identify falsely labelled,
spurious and counterfeit drugs.
Basic tests are developed in close collaboration with experts from all over
the world and are tried in various laboratories to ensure their global applicability.
Guidance on collaboration within the basic test programme, including a
protocol for the development and verification of basic tests, was given in the
twenty-ninth report of the WHO Expert Committee on Specifications for
Pharmaceutical Preparations and is contained in Chapter 5.

Laboratory services
National laboratoriesfor drug quality surveillance and control
An independent drug quality control laboratory is an indispensable element
of a national drug quality assurance system, and is particularly important
nowadays in the light of infiltration of distribution channels by counterfeit
products. Laboratories are still missing in many developing countries. The
reason for this is partly that, in the absence of any guidance on the basic
requirements for such a laboratory, it was assumed for a long time that the
costs would be so exorbitant that it would be beyond the resources of most
developing countries.
In its twenty-ninth report, the WHO Expert Committee on Specifications
for Pharmaceutical Preparations stated that every country, regardless of its stage
of development, should consider investment in an independent national drug
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quality control laboratory. The Expert Committee made recommendations
directed to the many developing countries that have not yet created such a
facility and do not have the resources to maintain a comprehensive system of
control.
It should be recognized, in particular, that:

- simple procedures, such as tablet disintegration tests, are frequently of
critical importance in eliminating seriously substandard preparations;

- a small laboratory dtrected by a competent, dscerning individual will provide
a persuasive deterrent to negligent or fraudulent manufacturing practices;

- the availability of complex automated equipment accelerates but does not
necessarily raise the standard of analytical work. Moreover, such equipment
performs reliably only when it is expertly maintained. Its operation may
require the use of highly purified and expensive reagents.

Chapter 6 contains proposed models for a first-stage laboratory for drug surveillance, and a medium-size drug control laboratory. It provides advice on
capabilities, premises, staff and equipment as well as on the scope of activities,
factors influencing size and location of a laboratory, and the implementation of
control laboratory projects. Even the smaller of the two model laboratories
provides for the fill pharmacopoeia1 analysis of more that 75% of WHO'S
Model List of Essential Drugs in accordance with the methods provided for in
The intemationalpham~~pocia.
A document containing current prices for laboratory equipment is regularly
updated and is available on request from the Quality Assurance unit, Division of
Drug Management and Policies, WHO, 1211 Geneva 27, Switzerland.

Good practices for quality control laboratories
To complement its advice on setting up governmental drug control laboratories,
the WHO Expert Committee on Specifications for Pharmaceutical Preparations
included in its thirtieth report guidelines on good practices in governmental
drug control laboratories. These, reproduced in Chapter 6, deal with management and operational issues affecting governmental drug control laboratories
which analyse products for registration or during post-marketing surveillance.
The scope of the guidelines ranges from organizational structure and staffing to
advice on routines and management, documentation requirements, and the
evaluation of test results. The sections on analytical U-ork are primarily concerned with chemical and ph~7sicochemicalanalyses rather than with microbiological, pharmacological or other specialized test methods. The practices
outlined are not fully applicable to quality control laboratories in manufacturing
establishments,where test procedures and documentation may be different.
The guidelines are intended to be illustrative rather than prescriptive and
need to be adapted to differing local circumstances such as the size of the
laboratory. Alternative approaches to management are acceptable, provided that
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reliability of operations remains assured. In small laboratories many of the
responsibilities lie with one qualified analyst, but the principles of management
and operation are the same.

Sampling procedure for industrially manufactured pharmaceuticals
Since analytical control procedures are often 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 batch or consignment. Many of the
operations described in the guidelines on good laboratory practices in governmental drug control laboratories require the use of sound sampling procedures.
It is for this reason that, in its thirty-first report, the WHO Expert Committee
on Specifications for Pharmaceutical Preparations provided guidelines for
sampling procedures for industrially manufactured pharmaceuticals. These are
reproduced in Chapter 6.
No single sampling plan is applicable to all situations. Different considerations and methodologies apply to in-process control, to batch release by manufacturers, to routine control of consignments
w i h n the distribution chain, and
to spot-sampling carried out by purchasers or government inspectors.
The guidehes on sampling procedures 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 applicable to
manufacturers and wholesalers.

International trade in pharmaceuticals
WHO Certification Scheme on the Quality of Pharmaceutical Products
Moving in International Commerce
The WHO Certification Scheme on the Quality of Pharmaceutical Products
Moving in International Commerce was developed in response to concern raised
in the World Health Assembly about import of substandard products into
developing counties in the 1960s. The Certification Scheme is based on the
concept of sharing of responsibilities between three partners. The pharmaceutical manufamer in the exporting country has to produce in accordance
with good manufacturing practices, the drug regulatory authority of the exporting country has to inspect the manufacturing plant to confirm that it complies
with good manufacturing practices, and the drug regulatory authority of the
importing country has to request from its counterpart in the exporting country
information on the regulatory status of the product it intends to import
and confirmation that the manufacturer complies with standards of good
manufacturing practices. In normal circumstances the certified information
issued by the drug regulatory authority in the exporting country, as provided for
under the WHO Certification Scheme, reaches the drug regulatory authority
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of the importing country via the manufacturer, exporter or importer and is used
as the basis for drug registration in the importing country. When there
are problems or queries the Certification Scheme provides for a channel for
direct communication between the regulatory authorities in the importing and
exporting countries.
Some countries do not yet have effectively functioning drug regstration
systems. In such situations the procurement agency has to operate an unofficial
de facto registration system in order to assure the quality of products it intends
to purchase and makes use of the provisions of the Certification Scheme before
importing a new pharmaceutical formulation. Provision of information as provided for under the Certification Scheme should be a precondition when tenders
are submitted.
Where a legally based national drug registration system exists, all procurement agencies must comply with the law and limit their procurement to duly
registered products. In the case of favourable conditions for a product not
yet registered in the country, the procurement agency should submit all
necessary information to the registration body. This may speed up the registration process for public sector procurement agencies, provided all elements
necessary to guarantee quality have been properly and positively evaluated.
The Certification Scheme was first recommended by the World Health
Assembly in 1969 in resolution WHA22.50. A revised version was recommended in 1975 in resolution WHA28.65. The Certification Scheme was evaluated in the 1980s and a further revised and expanded version was recommended
to WHO Member States by the World Health Assembly in resolution
WHA41.18 of 1988. The Scheme now includes provision of approved product
information, certification of veterinary products when administered to foodproducing animals, and certification of starting materials in so far as they are
subject to regulatory control in the country of export. Certification of starting
materials, and particularly of active pharmaceutical ingredients, has become of
particular relevance as many developing countries now produce the dosage
forms themselves and are therefore more concerned to import raw materials of
good quality. Parallel to this, there has been a shift in the production of active
drug substances to developing countries, especially the more industrially
advanced ones.
A country wishing to participate in the Certification Scheme must notify
WHO of its intention to do so. The country must define both the estent to
which it wishes to participate and the authority competent to issue and/or
receive information as provided for in the Scheme. As of 1January 1997,140 of
the 190 WHO Member States had informed the Organization officially of their
intention to participate.
In order to facilitate the use of the Certification Scheme, the World Health
Assembly endorsed provisional guidelines in 1992 in resolution \K7HA45.29.
These guidelines, whch deal with certification of pharmaceutical products,
were refined following field trials in a number of \YHO Member States and
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discussion during the sixth and seventh biennial International Conferences of
Drug Regulatory Authorities. The revised pdelines were adopted by the WHO
Expert Committee on Specifications for Pharmaceutical Preparations and
published in its thirty-fourth report. Separate guidelines on certification of
active pharmaceutical ingredients are under development.
Chapter 7 contains the text of the revised guidelines for implementing the
WHO Certification Scheme on the Quality of Pharmaceutical Products Moving
in International Commerce. It also reproduces Resolution WHA50.3, adopted
by the World Health Assembly in May 1997, which endorses the guidelines and
urges Member States to implement them. A regularly updated list of Member
States participating in the Scheme can be obtained from Regulatory Support,
Division of Drug Management and Policies, WHO, 1211 Geneva 27, Swiaerland, together with the addresses of the competent authorities of participating
countries and details of any significant reservations expressed by coun&es
regarding their participation in the Scheme.

Import procedures
Chapter 7 also contains pdelines on import procedures for pharmaceutical
products, which take into account the needs of, and resources available in,
developing countries. They are intended to provide a framework for the effective
control of pharmaceutical products at specified ports of enuy and a basis for
collaboration between the various interested parties.

Arrangements for independent analysis of drug samples
In the case of disputes arising from an unanticipated adverse reaction to a drug
or from physical signs of deterioration in the product, a country may need to
turn to a foreign laboratory for analytical confirmation of a presumed defect.
The solution should be first sought at the regional level, through the respective
WHO Regional Oflice. Regional or subregional testing laboratories have been
or are being established in the WHO Regions of Africa, the Americas and
the Eastern Mediterranean. Exceptionally, an impartial retesting in a national
laboratory of a European country may be arranged through WHO in Geneva.
It should be noted, however, that in this case analyses will be expensive (over
US46300 for a full pharmacopoeial testing) and may take one or two months (or
more), depending on the workload of the laboratory approached. It is hoped
that these arrangements can be extended to all products covered by the WHO
Certification Scheme on the Quality of Pharmaceutical Products Moving
in International Commerce and that, when such analyses have undisputed
implications for public health, directors of the testing laboratories will have
discretionary authority to undertake them at reduced cost or even free of charge.
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Counterfeit products
Counterfeit pharmaceutical products present a new and serious threat to
health care delivery. The alert was first given during the Conference of
Experts on the Rational Use of Drugs, held in Nairobi in November 1985. In
1988, the Forty-first World Health Assembly adopted a resolution
(WHA41.16) requesting governments and pharmaceutical manufacturers "to
cooperate in the detection and prevention of the increasing incidence of the
export or smuggbng of falsely labelled, spurious, counterfeited or substandard
pharmaceutical preparations" and requesting the Director-General "to initiate
programmes for the prevention and detection of the export, import and
smuggling of falsely labelled, spurious, counterfeited or substandard pharmaceutical preparations, and to cooperate with the Secretary-General of the
United Nations in cases when the provisions of the international drug treaties
are violated". A joint WHO/International Federation of Pharmaceutical Manufacturers Associations workshop on counterfeit drugs was organized in Geneva
in April 1992. The observations and recommendations published in the report
of the workshop are contained in Chapter 8. Apart from the need for coordmation and exchange of information between all interested parties, the recommendations stress the need for overall regulatory control through the setting up
and strengthening of national drug regulatory and control authorities.
In 1995 a project was started to develop means to combat counterfeit drugs.
Guidelines on drug inspection and the analysis of suspect samples have been
prepared and a model training course on the application of these guidelines has
been developed. A global workshop will be held at the end of 1997 to consider
progress made and plan further activities.

Training
The establishment and development of pharmaceutical manufacturing facilities
and national quality control laboratories in developing countries call for relevant
training programmes for technical personnel. In particular, there is an evident
need for group training of recent science and pharmacy graduates and for onsite individual training at more advanced level. The following advice on group
training is taken from the twenty-ninth report of the WHO Expert Committee
on Specifications for Pharmaceutical Preparations:
Ideally, all graduate personnel should undergo a six-month period of preparatory training in practical and theoretical aspects of drug analysis.
Emphasis should be on the practical approach, although some provisions
should be made for discussion of the theoretical basis of the work, and the
experimental programme should be developed having regard to:

- the structure and organization of the model laboratories [described in
Chapter 61;
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- common

practical problems encountered in the analysis of
pharmaceutical products;
- the importance of selecting and validating appropriate analytical
methods and of evaluating all results.
Following an introductory course lasting about 1 week, in which the
general principles of drug quality control and analysis are presented, induding an appreciation of their relevance to procurement and distribution, separate courses should be offered in chemical, microbiological, and biological
control. It is important, however, that a trainee in one of these disciplines
should have a general appreciation of the other aspects of control. A clear
perception must be gained of all the duties and responsibilities of an analyst
and of the need to institute good laboratory practice in the interests of both
efficiency and safety.
Basic training in microbiological control should lay particular emphasis
upon sterility testing, microbiological spoilage testing, and potency tests for
antibiotics. Guidance is also required on the preparation and monitoring of
culture media from locally available materials.
An introduction to biological control should be directed to pyrogen
testing and other specific safety tests. Since the testing of biological products, including vaccines, blood products, and hormones, is usually undertaken in specialized institutions, this work falls outside the scope of a general
introductory course.

A detailed model syllabus for such training programmes, which could be organized in many national quality control laboratories, is contained in Chapter 9. It
covers both the practical and the theoretical aspects of drug analysis for regulatory purposes.
A primary objective is to teach students how to work efficiently and how to
determine priorities for analyses so that limited resources can be used to best
effect. This need is obviously most acute where facilities are most limited.
The syllabus provides for a general introduction to the objectives and principles of drug control and laboratory management, followed by separate parallel
courses in chemical, microbiologcal and biological techniques of analysis. A sixmonth course is proposed for both chemical and microbiological analysis, and a
course of three to four months for biological @harmacological) techniques.
The sequence in which the subjects are listed is that in which the various
analytical techniques are used in the control of specific categories of pharmaceutical raw materials and dosage forms, and it differs in this respect from the
usual presentation of analytical methods.
Obviously trainees working in a first-stage laboratory, such as that described
in Chapter 6, will not need practical experience in all the methods of analysis
covered by the syllabus. If the training is to be used to best advantage, it is
therefore important for the course organizer to obtain advance information on
the facilities available to participants in their own countries.
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A simpler syllabus should also be drawn up for the training of laboratory
technicians and courses should be organized for laboratory managers.
On-site training of persons already employed in national quality control
laboratories is available through the scheme operated under the aegis of the
International Federation of Pharmaceutical Manufacturers Associations, as
described in Chapter 9.

Conclusion
Recommendations and guidelines provide an essential foundation for the development and maintenance of quality assurance of pharmaceutical products. But
it is personnel who are crucial to quaky assurance at all levels of pharmaceutical
manufacture, regulation and distribution.
Pharmacists have an important contribution to make in public health
and particularly in the field of medicines. WHO meetings on the role of the
pharmacist in the health care system were held in New Delhi in 1988 and in
Tokyo in 1993, and the World Health Assembly, in resolution 'WHA47.12,
has stressed the key role pharmacists can play in the rational use and quality
assurance of medicines.
By virtue of their training, pharmacists can play a part in drug regulation and
control, particularly in the evaluation of pharmaceutical formulations at the time
of product registration, and in the licensing and inspection of pharmaceutical
manufacturing plants and distribution channels. In addition to their work in
central medical stores, hospitals, pharmacies and other drug outlets, trained
pharmacists may also contribute to quality assurance by assisting in pharmaceutical manufacture, in drug procurement and in distribution.
While quality assurance is founded on regulations and standards, it is the
people who enforce the regulations or work to comply with the standards who
make the difference between quality assurance and lack of it. The assurance of
quality, safety and efficacy of medicines is a continuing concern of WHO. This
compilation of material is intended to assist all involved in the manufacture,
regulation and distribution of pharmaceuticals to achieve these aims more
effectively.
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1. General considerations
Small countries which have yet to introduce comprehensive legal provisions for
drug regulation can draw from a diversity of national systems in determining
their own requirements. None the less, problems in establishing drug control in
developing countries have too often resulted from the adaptation of provisions
successful elsewhere but of a complexity that precludes their effective implementation in the country of adoption. It is of paramount importance that
legislation and administrative practices are attuned to available resources and
that every opportunity is taken to obtain and use information provided by
regulatory authorities in other countries on pharmaceutical products and.substances moving in international commerce.
Channels of communication between national regulatory authorities are
improving, as is evident from the information contained in WHO'S monthly
Pharmacezrticals newsletter, the quarterly journal W O dmg irlformation, and the
United Nations Consolidated List of Prodzrcts Whose Consumptioiz and/or Sale have been
Govert~ments.Moreover,
Banned, Withdrawn, Severe4 Restrrtrrctedor Not Approved
many difficulties inherent in storing, retrieving and analysing data that subserve
the many facets of the regulatory process can now be overcome by the use of
microcomputers and commercial software packages.

1.l The scope of drug control
To be effective, a small drug regulatory authority needs to operate within the
context of a defined national drugs policy and to interrelate with other interested bodies, including organizations responsible for drug procurement in the
public sector and the national formulary committee, where such exists.

1.2 Basic responsibilities
The responsibilities of the regulatory authority are to ensure that all products
subject to its control conform to acceptable standards of quality-, safety and
efficacy; and that all premises and practices employed to manufacture, store and
distribute these products comply with requirements to ensure the continued
conformity of the products to these standards untd such time as the!7 are
delivered to the end-user.

1.3 Licensingfunctions
These objectives can be accomplished effectiirely only if a mandatory system of
licensing products, manufacturers, importing agents, and distributors is in place.
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A small authority has strictly limited capacity to undertake these tasks. For the
assurances it requires in relation to imported pharmaceutical products and drug
substances, it is vitally dependent on authoritative, reliable, and independent
information generated in the exporting country. This information is most effectively obtained through the WHO Certification Scheme on the Quality of
Pharmaceutical Products Moving in International Commerce.
Before a formal licensing system can become operative, it is necessary:
(a) to adopt a precise definition of a drug product and of the various categories
of licence-holders;
(b) to determine the content and format of licences, both for products and for
licence-holders;
(c) to detail the criteria on which licence applications will be assessed; and
(d) to provide guidance to interested parties on the content and format of
licence applications, and on the circumstances in which an application for
renewal, extension or variation of a licence will be required.
The definition of a drug product is commonly contingent upon the claims
that are made for it. Ideally, controls need to be applied to any product that is
offered for sale for administration to human beings for treating, preventing and
dagnosing disease, for anaesthesia, for contraception, and for otherwise altering
normal physiological functions.' In practice, exemptions may need to be granted
to various specific categories of products in order to address priorities effectively. It might be decided as an interim measure, for example, to require licences
only for products listed in a national formulary,Ultimately, however, control
needs to be extended not only to all products moving in the major distribution
channels, but to those formulated in pharmacies and hospital dispensaries, to
herbal preparations, and to other traditional medcines entering into local
commerce.
Analogous priorities may also need to be accorded to the registration of
licence-holders, although the ultimate objective should be to embrace all manufacturers, importing agents, wholesalers involved in repackaging, pharmacies,
and hospital dispensaries in a system that imposes upon them relevant statutory
obligations.

1.4 Product licences
The issuance of product licences is pivotal to any system of drug control.
The licence is a legal document that establishes the detailed composition and
formulation of the product, the pharmacopoeial or other officially recognized
specifications of its ingredients, its clinical interchangeability (in the case of

Veterinary productsadministeredto food-producing animals may also fall Into this category; see the revised
WHO Certification Scheme on the Quality of Pharmaceutical Products Moving in InternationalCommerce
(WHO Technical Report Series, No. 790, 1990, Annex 5).
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multisource products), and its packaging, shelf-life and labelling. Of itself, this
goes a long way towards establishing the assurances of quality, efficacy, and
safety to which the system is directed. However, without a viable pharmaceutical
inspectorate or access to an independent quality-control laboratory operating to
standards that will ensure its credibility in the event of dispute, licensing provisions cannot be effectively enforced.

1.5 Manufacturers' and distributors' licences
The pharmaceutical inspectorate is responsible for ensuring that pharmaceutical
products comply with conditions set out in the licence up to the time that they
are delivered to the end-user. Its functions are:
(a) to establish, through periodic formal inspections and spot-checks, that
all categories of licence-holder are operating in accordance with their
licensed activities, prevailing standards of good manufacturing practice,
and other prescribed regulations;
(b) to maintain oversight of distribution channels, either by inspection and
monitoring or by arrangng for pharmacopoeia1 analysis of selected
samples, with a view to ensuring that products are not subject to
unacceptable degradation during transit and storage at the periphery.

1.6 New drug assessments
Within highly evolved national drug regulatory authorities much effort is directed to establishing the efficacy and safety of new drug entities through
pharmaceutical, biological, and clinical assessment and through subsequent surveillance of their performance in routine use after marketing. Premarketing
assessment is dependent upon detailed multidisciplinary technical review, and
postmarketing surveillance requires a highly developed health care infrastructure. Only in exceptional circumstances should a small regulatory authority
contemplate allocation of scarce resources to these ends. Reliance must be
placed primarily on information notified by other countries through the network
of national information officers established by \XrHO.

1.7 Authorization of clinical trials
A small authority may occasionally need to consider an application to conduct a
clinical trial of an unregistered drug in the treatment of a condition that has a
high local prevalence. To provide for this contingency, the registration system
should include provision for the importation of the necessary materials, subject
to appropriate controls. Such trials should only take place after formal clearance
has been obtained from the competent registration authoriq and after assurances have been obtained that they will be conducted in conformity with the
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principles contained in the World Medical Association's Declaration of Helsinki
and the Pt-oposed International Guidelinees for Biomedical Research Involving Human
Subpects issued by the Council for International Organizations of Medical
Sciences.' WHO stands ready to offer independent technical advice to national
authorities in these circumstances.

1.8 Terms of reference of the regulatory authority
The formal terms of reference of a national drug regulatory authority are
determined by statute and regulation. Legislation relating to pharmaceutical
products has developed piecemeal in many countries, and there are obvious
advantages in bringing matters concerned with their regulation under one law.
For example, it is important to correlate laws relating to the control of narcotic
and psychotropic substances with requirements for product registration. If
comprehensive overhaul of the legal system is impracticable, control within the
existing framework through regulations specifically related to the registration of
pharmaceutical products offers advantages of economy and time-saving. Whichever option is chosen, regulatory authorities require the flexibility to respond to
changing circumstances imposed by the evolution of pharmaceutical science.
In general terms, the authority should be vested with legal powers to:
(a) issue, vary and revoke licences for pharmaceutical products on grounds of
quality, safety, and efficacy;
@) secure the subsequent safe and effective use of each product by controlling,
through the terms of the licence, the content of all labelling (including
package inserts, associated prescribing information and advertising) and the
channels through which the product may legitimately be supplied; and
(c) inspect and license all manufacturing premises, importing agents, wholesalers and distributors, hospital dispensaries, independent pharmacies, and
other retail outlets to ensure that they comply with prevailing regulations
and guidelines.

1.9 Powers of enforcement
In order to implement these responsibilities the authority must command
powers of enforcement backed by legal provision for penal sanction against
offenders.
In establishing administrative mechanisms for decision-making, the regulatory authority should not lose necessary flexibility. In particular, it should make
provision for:

' Councilfor InternationalOrganizationsof MedicalSciences. Proposedinternationalguidelinesfor biomedical
research involvinghuman subjects. Geneva, 1982 (also containsthe Declarationof Helsinki as revised by the
29th World Medical Assembly, Tokyo, 1975).
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(a) implementing decisions regarded as urgent in the interest of public safety;
and
(b) formal consultation (usually through representative bodies) with pharmaceutical companies and other interested parties, including pharmacists,
doctors, nurses, and patients.

1.l 0 Technical competence
A small licensing authority will rarely, if ever, undertake comprehensive
independent assessments of the safety and efficacy of individual products.
The administrative and technical responsibdities that fall within its arnbit are
essentially of a pharmaceutical nature and they are directed primarily to quality
assurance. The professional staff must include members with a thorough understanding and practical experience of the different facets of this work.
The responsible officer is accountable for the professional validation
and assessment of licence applications and for the administrative aspects
of licensing and, as such, should be involved in determining priorities and
developing a timetable for implementation of controls. These activities require
administrative and clerical support and premises sufficient to handle the large
volume of documentation involved with appropriate confidentiality. Efficiency
of operation is enhanced when the required information can be retrieved rapidly
from a computerized data base.

1.l 1 Advisory bodies
The responsible officer must also have access to a standing advisory committee
or board of independent experts (including academic and practising health care
professionals) for advice on technical issues. Consideration should also be given
to the need for a multidisciplinary commission to advise on matters of general
policy and administration and to ensure effective relations with bodies responsible for drug procurement in the public sector and with the national formulary
committee.

1.l2Independence of operation
To retain public confidence and respect, the authority must be seen to undertake
its tasks in an independent, authoritative, and impartial manner. It should
be concerned exclusively with the determination of standards and the implementation of controls. Although it will need to work closely with the authority
responsible for drug procurement within the public sector, it should not itself be
responsible for procurement and it should remain independent and autonomous
in its operational activities and decisions.
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2. Administrative aspects of the licensing process
2.1 Provisionalregistration of existing medicinal products
Before any system of control can become effective, it is necessary to identify and
catalogue all products already sold or otherwise supplied on the domestic market, in both the public and the private sectors, that qualify for control. To this
end, all manufacturers and importing agencies must be given reasonable notice
through official gazettes, the trade press and other media of their obligation to
notif) the authority by a specific date of all medicinal products that they currently distribute within the jurisdiction of the authority and that they intend to
continue to supply after a duly appointed day, on which licensing requirements
enter into operation. After the appointed day no medicinal product may lawfully
be distributed or supplied unless its existence has been notified to the authority,
and no new product may be introduced until a request for a product licence has
been granted by the authority.
Effective administration of the provisional registration procedure is
dependent upon:
(a) prior identification of all interested manufacturers and importers;
(b) a precise definition of a notifiable medicinal product based primarily on the
labelled claims and the indications for use;
(c) the issuance of guidelines on the procedure to be followed.
Each notified product must be identified by name (either brand or generic), the
names and full addresses of the manufacturer and importing agent, a description
of the dosage form, its composition-including active and inactive ingredients
(using international nonproprietary names where appropriate)-the therapeutic
class, the indications, a copy of all labelling, including any package insert, and a
copy of any relevant certificates and warranties relating to the product or its
components.

2.2 Screening of provisionally registered products
A rapid screening of notified products should be undertaken at the earliest
opportunity with a view to securing the withdrawal of any products which,
simply on the basis of a review of their ingredients and indications, are judged
not to meet admissible standards of safety. This may be achieved by the
withdrawal of permission to trade in specific notified products or the issuance
of regulations imposing specified restrictions on precisely defined groups of
products. After this preliminary review, a set of longer-term priorities needs to
be set for the definitive assessment of provisionally registered products.
Consideration needs to be given to the resources required, both in manpower
and information, if the review is to be adapted to a proposed time-schedule.
Standards must be maintained and calls to accelerate the speed of implementation must be recognized as having resource implications.

NATIONAL DRUG REGULATION

In planning priorities, consideration must be given to:
(a) the number of provisionally registered products to be processed;
(b) the number of staff and/or consultants to be allocated to the task;
(c) the amount of relevant information available from other national
authorities;
(d) the extent to which products can be reviewed in groups rather than
individually;
(e) the extent to which a laissez-faire hsposition can be adopted towards such
products as herbal remedies and tonics that are without potent pharmacological activity and carry imprecise claims, but which satisfy an acknowledged public demand.
Considerations of safety require that particular attention be accorded to:
(a) products that either have been withdrawn or are the subject of restrictive
regulatory action in other countries as notified in the LTnitedAiationsConsod
dated List of' Prodtlcts Whose Consun/Ption and/or Sale have been Banned
Wztbdrawn, Severe3 Res&cted or Not Approved Ly Governments, and in WHO'S
PbarmaceutcaLs nendetter to national drug regulatory authorities;
(b) products representing examples of irrational poly-pharmacy; and
(c) products for which exaggerated or spurious promotional claims are made in
the labelling.
Subsequently, the review needs to be extended in a phased manner, giving
priority to drugs that are widely used, listed in nationally recognized formularies,
or of a particularly important therapeutic class. An adequate documentation and
information retrieval system is vital for this purpose. Some traditional products
and particularly herbal preparations, because of their complexity, do not lend
themselves to licensing on a product-specific basis. Control is then more readily
applied through consideration of individual ingredients. Several regulatory
authorities have devised administrative approaches to their licensing which are
based on a three-category system of classification:
(a) all herbal ingredients, save for those items classified under (b) belolt; which
may be hspensed for a specific, named patient by practitioners of herbal
medicine who do not possess a formal medical qualification;
(b) ingredients such as digitalis leaf and atropine which, because of their
pharmacological potency or their toxicity, need to be subjected to prescription control; and
(c) ingredients which, as a result of widespread, long-established and apparently innocuous traditional usage, are included, often within defined
permissible limits, in labelled products for which limited claims are made
and which are sold directly to the public from retail outlets other than
pharmacies.
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2.3 New product licences
No product that is first proposed for authorization after the appointed day (see
section 2.1 above) should be accorded a product licence without first having
been submitted to technical assessment. Such products may not necessarily contain a new active ingredient: they may constitute a new combination of two or
more established substances or they may merely represent a new dosage
strength, a new dosage form, or a generic version of a pre-existing, nominally
equivalent licensed product. In no case should the requirement for assessment
be waived. A rationale for the formulation of every new product should invariably be provided, but the extent of the required review will vary considerably
according to circumstances. The normal procedure for the authorization of a
product is accomplished in three stages:
the application is received from the manufacturer and is checked and
assessed for completeness by the authority's technical staff;
it is submitted to the competent standing committee for advice on whether
or not to authorize marketing of the product;
(c) the formal administrative action to grant or refuse a licence and to settle its
content is then taken by the authority.
The assessment of the product must be based primarily on its safety, quality, and
efficacy, with regard to its intended use. In accordance with locally determined
requirements, the assessment might also impinge upon comparative efficacy
and/or safety and embrace economic factors, includmg price, cost-effectiveness,
and other considerations determined by national policy.
For administrative convenience, the product licence should be as simple as
possible. It should always describe the product by name, manufacturer and
importing agent, identify the ingredients (preferably by their international
nonproprietary names), and provide full details of the dosage form. It should
also contain a serial number, the date of issuance of the licence, its date of
expiry, and any special conditions to be observed. It is advisable to cite certain
additional items in the licence for easy reference, such as shelf-life and sales
category; but in other particulars it should refer to the information submitted by
the licence-holder in the dated product application.

2.4 Renewal and variation of licences
Licences should never be regarded as immutable. Ideally, they should be
reviewed at, say, five-year intervals. However, many national authorities do not
have the capacity to undertake this task, particularly for as long as they remain
engaged in the initial review of provisionally licensed products. In these circumstances many products fall to review on an ad hoc basis. Sometimes this is
inspired by recently generated concern regarding safety. More frequently, a
product attracts attention because the licence-holder has altered the formulation
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in some way-by changmg, for instance, the source of the starting materials, the
nature of the excipients, the route of synthesis of an active ingredient, or the
claims made in labelling and promotional material. The precise circumstances in
which licence-holders are required to apply for variations in a product licence
differ from country to country These circumstances should be clearly defined in
all product licence documents, including provisional licences.
Licence-holders should be required, in all circumstances, to inform regulatory authorities immediately of unanticipated adverse effects that could possibljr
be associated with a licensed product and that might call for restrictive licensing
action or the withdrawal of the product licence.

3. Technical aspects of the licensing process
3.1 General considerations
Although countries vary in their resources and priorities, advantage accrues from
harmonizing documentary requirements to the fullest possible extent, since this
simplifies registration procedures and reduces costs.
The most important starting-point for imported products is the WHO
Certification Scheme on the Quality of Pharmaceutical Products Moving in
International ~ommerce.' This gives basic information on composition, an
assurance that the product is manufactured in accordance with good manufacturing practices in premises subject to inspection, and information on the
regulatory status of the product in the country of export. A certificate, issued in
compliance with the model format recommended by WHO, should be required
whenever application is made to license an imported product.

3.2 Products containing long-established chemical entities
For products indicated for standard uses and that contain established ingredents, the following elements of information usually suffice as the basis both for a
product licence and for a computerized data retrieval system:

- name of the product
- active ingredient(s) [by international nonproprietary name(s)]
- type of formulation
- therapeutic category
- quantitative formula (including excipients)
- quality control specifications
- indications, dosage, method of use
- contraindcations, warnings, precautions

- bioavailability data (in ~:itro/in~ i r o )
' WHO Expert

Comrn~tteeon Specifications for Pharmaceutrcal Preparatiwts Thirfy-fimtReport. Geneva,
World Health Organization, 1990 (WHO Technical Reoon Series, No. 790),Annex 5.
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- stability data, shelf-life
- container, packaging, labelling
- intended method of distribution:
controlled drug; prescription item
pharmacy sale; general sale
- manufacturer
- importer/distributor
- regulatory status in the exporting country.
If the dosage form is a novel one, such as a delayed-release tablet, or if a new
route of administration is proposed, supporting data from clinical studies will be
required.

3.3 Products containing new chemical entities
Considerably more extensive information is required to support a marketing
application for a new drug substance in order to provide assurance of efficacy
and safety as well as of quality. In particular, detailed accounts are required of:
(a) chemistry (structure, physical properties, synthesis, specification,impurities,
stability characteristics);
(b) pharmacological properties (in animals, in humans);
(c) toxicological data (short and long-term studies in animals, including carcinogenidty studies);
(d) reproductive and teratological studies in animals;
(e) clinical studies.
Small regulatory authorities need to adopt caution in licensing newly developed
products because they are likely not to possess the capacity to undertake the
multidisciplinary assessment applied to them within large, highly evolved
authorities, or to monitor their performance in use through postmarketing
surveillance.
In general, a small authority is best advised to wait until this information has
been generated and assessed elsewhere before authorizingsuch a product for use.
In the case of products intended exclusively for tropical parasitic diseases,
much of this evidence may need to be. built up in countries with limited
resources. The expertise of the World Health Organization is at hand to offer
advice in these circumstances. Once a decision is taken to authorize such a
product for general use, the regulatory authority and the manufacturer share a
responsibility to ensure that a monitoring mechanism is put in place to
detect unanticipated reactions. A mutually acceptable plan for posunarketing
surveillance should be settled in advance and included in the product licence as a
condition of approval.
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3.4 Herbal products
The use of herbal and other naturally occurring substances is part of the fabric
of traditional medicine. Because of the complex, and sometimes imprecise
nature of the ingredients they contain and the paucity of scientific information
on their properties, products containing these substances, often in combination,
can rarely be reviewed on a rigorously scientific basis. Where time-honoured
practices do no apparent harm, there is no urgency for regulatory intervention
other than to set up a system for provisional registration.
However, prolonged and apparently uneventful use of a substance offers
insecure testimony of its safety In a few instances, recently commissioned
investigations of the potential toxicity of naturally occurring substances widely
used as ingredients in these preparations have revealed a previously unsuspected
potential for systemic toxicity, carcinogenicity and teratogenicity. Small regulatory authorities need .to be quicklj~and reliably informed of these findings. They
should also have the authority to respond promptly to such alerts, either
by withdrawing or varying the licences of registered products containing the
suspect substance, or by rescheduling the substance in order, for instance, to
disallow its use by practitioners who are not medically qualified.
AlI regulatory authorities should also be alert to the practice of incorporating
potent pharmacologically active compounds, such as steroids, into herbal preparations. When this is done clandestinely, it is a manifestly dangerous practice
which demands immediate withdrawal of the products and a review of the
manufacturer's licence.

3.5 Combinations of potent, therapeutically active substances
The justifications for formulating fixed combinations of potent, therapeutically
active substances are few All biologically active substances have a potential to
induce harm as well as therapeutic benefit. The administration of two or more
such substances, rather than one, increases the potential for adverse effects.
Fixed-ratio combination products are consequently acceptable only when the
dosage of each ingredient meets the requirements of a defined population
group and when use of the combination provides a clear advantage over
separate administration of the individual active compounds, in either
therapeutic effect or compliance, or when it enhances s a f e t y ~ in
s the case of
multiple chemotherapy intended to reduce the emergence of resistant
pathogens.

3.6 Generic products
In many countries, for reasons of economy, drugs destined for use in the public
sector are purchased on open tender. This favours the use of generic products,
and the practice in some countries is for tenders to be issued, bids examined, and
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contracts offered by the procurement authority without reference to the drug
regulatory authority.
The licensing of generic products poses a challenge to all regulatory
authorities, particularly when the product to be supplied is not registered in the
country of origin. The need for expert assessment is accentuated because not all
drug-exporting countries submit drugs intended exclusively for export to the
same rigorous controls as drugs intended for the domestic market. Nominally
equivalent generic products should contain the same amount of the samk
therapeutically active ingredients in the same dosage form and they should meet
required pharmacopoeial standards. However, they are not necessarily identical
and in some instances their clinical interchangeability may be in question.
Differences in colour, shape and flavour, while obvious and sometimes
disconcertingto the patient, are often inconsequential to the performance of the
product, but differences in sensitizing potential due to the use of different
excipients and differences in stability and bioavailability have obvious clinical
implications. Regulatory authorities consequently need to consider not only
the quality, efficacy and safety of such products, but also their interchangeability
one with another and with the original innovative product. This concept of
interchangeability applies not only to the dosage form but also to the instructions for use and even to the packagmg specifications,when these are critical to
stability and shelf-life.
Some highly evolved authorities require that every generic product must
satisfy three sets of criteria of therapeutic equivalence. These relate to:
(a) manufacturing and quality control;
@) product characteristics and labelling; and
(c) bioequivalence.
Others adopt a more pragmatic approach to the need for experimental demonstration of bioequivalence. Study of the bioavailability of a dosage form
is a costly undertaking that is demanding of human resources. It is clearly
not a cost-effective requirement for highly water-soluble substances, when
neither precise dosage nor consistency of response is a critical consideration.
In developing countries the in vivo bioavailability testing of all domestically
manufactured products would be impracticably costly. The regulatory authority
should be in a position to help local manufacturers by advising them on drugs
that pose potential bioavailability problems.
In the case of imported products, assurance should be obtained through the
WHO Certification Scheme on the Quality of Pharmaceutical Products Moving
in International Commerce that the product has been produced in accordance
with WHO'S standards of good manufacturing practices and that, in the light of
a f d assessment, it has been authorized to be placed on the market in the
country of origin.

