WHO Technical Report Series
908

WHO EXPERT COMMITTEE
ON SPECIFICATIONS FOR
PHARMACEUTICAL PREPARATIONS

Thirty-seventh Report

World Health Organization
Geneva



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 health matters and public health. One of WHO's constitutional func-
tions is to provide objective and reliable information and advice in the field of
human health, a responsibility that it fulfils in part through its extensive programme
of publications.

The Organization seeks through its publications to support national health strat-
egies 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-the-art consensus reports that offer technical advice and recommen-
dations 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 publica-
tions 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.

The WHO Technical Report Series makes available the findings of various interna-
tional groups of experts that provide WHO with the latest scientific and technical
advice on a broad range of medical and public health subjects. Members of such
expert groups serve without remuneration in their personal capacities rather than
as representatives of governments or other bodies; their views do not necessarily
reflect the decisions or the stated policy of WHO. An annual subscription to this
series, comprising about six such reports, costs Sw. fr. 132.— or US$ 106.— (Sw. fr.
92.40 in developing countries). For further information, please contact Marketing
and Dissemination, World Health Organization, 20 avenue Appia, 1211 Geneva
27, Switzerland (tel.: +41 22 791 2476, fax: +41 22 791 4857, e-mail:
bookorders@who.int).



This report contains the collective views of an infemational group of experts and
does not necessarily represent the decisions or the stated policy of the World Health Organization

WHO Technical Report Series

908

WHO EXPERT COMMITTEE
ON SPECIFICATIONS FOR
PHARMACEUTICAL PREPARATIONS

Thirty-seventh Report

World Health Organization
Geneva 2003



WHO Library Cataloguing-in-Publication Data

WHO Expert Committee on Specifications for Pharmaceutical Preparations (2001: Geneva, Switzerland)
WHO Expert Committee on Specifications for Pharmaceutical Preparations: thirty-seventh report.

(WHO technical report series; 908)

1.Pharmaceutical preparations — Standards 2.Technology, Pharmaceutical — standards 3.Drug
industry — standards 4.Quality control 5.Reference standards 6.Guidelines |.Title [l.Series

ISBN 92 4 120908 9 (NLM classification: QV 771)
ISSN 0512-3054

© World Health Organization 2003

All rights reserved. Publications of the World Health Organization can be obtained from Marketing and
Dissemination, World Health Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland (tel: +41 22
791 2476; fax: +41 22 791 4857; email: bookorders@who.int). Requests for permission to reproduce or
translate WHO publications — whether for sale or for noncommercial distribution — should be addressed to
Publications, at the above address (fax: +41 22 791 4806; email: permissions@who.int).

The designations employed and the presentation of the material in this publication do not imply the
expression of any opinion whatsoever on the part 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. Dotted lines on maps represent approximate border lines for which there may not yet be
full agreement.

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 distin-
guished by initial capital letters.

The World Health Organization does not warrant that the information contained in this publication is
complete and correct and shall not be liable for any damages incurred as a result of its use.

This publication contains the collective views of an international group of and does not necessarily
represent the decisions or the stated policy of the World Health Organization.

Typeset in Hong Kong
Printed in Singapore
2002/14377 — SNPBest-set/SNP — 7000



Contents

1. Introduction

2. General policy

21

2.2

2.3
2.4
25
2.6
2.7
2.8

Specifications for medicinal plant materials and for herbal
products

Risk of transmitting animal spongiform encephalopathy agents
via medicinal products

Stop TB programme

Roll Back Malaria programme

HIV/AIDS programme

Future of The International Pharmacopoeia

Pharmacopoeial Discussion Group (PDG)

International Conference on Harmonisation (ICH)

3. Quality control — specifications and tests

3.1
3.2
3.3
3.4

3.5

Thin-layer chromatography screening tests for antimalarials
Radiopharmaceuticals

Pharmacopoeial monographs on antiretrovirals

Thin-layer chromatography screening tests for antituberculosis
drugs

Draft monograph on rifampicin, isoniazid, pyrazinamide and
ethambutol hydrochloride tablets

4. Quality control — international reference materials

5. Quality control — national laboratories

5.1
52

External quality assessment scheme
Cost estimate of equipment for model quality control
laboratories

6. Quality assurance — good manufacturing practices (GMP)

6.1
6.2
6.3
6.4

Specific GMP guidelines for radiopharmaceutical products
GMP guide for active pharmaceutical ingredients

WHO GMP: main principles for pharmaceutical products
WHO basic training modules on GMP

7. Quality assurance — inspection

71
7.2

Model certificates of GMP
Guidance for GMP inspection report

8. Quality assurance — distribution and trade-related

8.1

8.2

8.3

Good trade and distribution practices of pharmaceutical
starting materials

WHO Scheme for the Certification of Pharmaceutical Starting
Materials Moving in International Commerce: guidelines on
implementation

WHQO Certification Scheme on the Quality of Pharmaceutical
Products Moving in International Commerce

A OWWMNDNNDN

[G2BN62 N SNENAN

10

10

10

10



10.

11

12.

13.

Quality assurance — risk analysis

9.1 Risk analysis in quality control and impurities

9.2 Application of hazard analysis and critical control point
(HACCP) methodology for pharmaceuticals

Quality assurance — drug supply

10.1 Procedure for assessing the acceptability for purchase of
pharmaceutical products

10.2 Procedure for assessing the acceptability for purchase of
pharmaceutical products for the treatment of HIV/AIDS

Quality assurance — storage

11.1 WHO guidelines for stability testing of pharmaceutical products
containing well-established drug substances in conventional
dosage forms

11.2 Good storage practices

International Nonproprietary Names (INNs) Programme

Miscellaneous

13.1 Proposal to the WHO Expert Committee by the Scientific
Working Group on Bioequivalence of the International
Pharmaceutical Federation (FIP)

13.2 Dissolution tests for quality control

13.3 Electronic version of publications

13.4 Standardized reporting sheet

13.5 Distribution of documents for procedural consultation process

Acknowledgements

References

Annex 1
Recommendations on risk of transmitting animal spongiform
encephalopathy agents via medicinal products

Annex 2
The International Pharmacopoeia: revised concepts and future
perspectives

Annex 3
Guidelines on Good Manufacturing Practices for radiopharmaceutical
products

Annex 4
Good Manufacturing Practices for pharmaceutical products: main
principles

Annex 5
Model certificate of Good Manufacturing Practices

Annex 6
Guidance on Good Manufacturing Practices (GMP): inspection report

11
11

11
12
12
12
13
13
13
13
14
14
14
14
14
15
15

19

21

22

26

36

90

94



Annex 7
Application of Hazard Analysis and Critical Control Point (HACCP)

method to pharmaceuticals 99
Annex 8

Procedure for assessing the acceptability, in principle, of pharmaceutical
products for purchase by United Nations agencies 113
Annex 9

Guide to good storage practices for pharmaceuticals 125



WHO Expert Committee on Specifications for Pharmaceutical
Preparations

Geneva, 22-26 October 2001

Members*

Professor |. Addae-Mensah, Vice-Chancellor, University of Ghana, Accra, Ghana
(Chairperson)

Ms K. Bremer, Director, Medicines, Norwegian Control Authority, Oslo, Norway
(Co-Chairperson)

Professor A.A. Haggag, Department of Biochemistry, College of Pharmacy, Univer-
sity of Tanta, Tanta, Egypt

Professor Jin Shaohong, Deputy Director, National Institute for the Control of
Pharmaceutical and Biological Products, Beijing, China

Ms A. Poompanich, Senior Technical Advisor (Efficacy of Medicine), Department of
Medical Sciences, Ministry of Public Health, WHO Collaborating Centre for
Drug Quality Assurance, Nonthaburi, Thailand

Mr R.W. Tribe, Chief GMP Auditor, Conformity Assessment Branch, Therapeutic
Goods Administration, Woden, ACT, Australia (Rapporteur)

Representatives of other organizations'

vi

Council of Europe
Dr J.H.McB. Miller, Head of Division Il (Laboratory), European Directorate for the
Quality of Medicines, Council of Europe, Strasbourg, France

International Atomic Energy Agency (IAEA)
Dr H.V. Ruiz, Head, Industrial Applications and Chemistry Section, Vienna, Austria

International Federation of Pharmaceutical Manufacturers Associations (IFPMA)
Dr O. Morin, Director, Regulatory and Scientific Affairs, IFPMA, Geneva,
Switzerland

International Pharmaceutical Excipients Council (IPEC)
Dr P. Rafidison, Chairperson, GMP/GDP Committee, IPEC Europe, Opio, France

United Nations Children’s Fund (UNICEF)
Ms Thuy Huong Ha, Technical Services Centre, UNICEF Supply Division,
Copenhagen, Denmark

World Self-Medication Industry (WSMI)
Dr J.A. Reinstein, Director-General, WSMI, London, England

* Unable to attend: Mrs A.B. Moraes da Silva, National School of Public Health
(FIOCRUZ), Coordination of Technical Cooperation, Rio de Janeiro, Brazil.

T Unable to attend: European Chemical Industry Council (CEFIC), Brussels, Belgium;
International Pharmaceutical Federation (FIP), The Hague, Netherlands; Pharmaceutical
Inspection Convention (PIC), Geneva, Switzerland; United Nations Industrial
Development Organization (UNIDO), Vienna, Austria; The World Bank, Washington, DC,
USA; World Trade Organization (WTO), Geneva, Switzerland.



Secretariat*

Dr R. Balocco-Mattavelli, Technical Officer, Quality Assurance and Safety: Medi-
cines, Department of Essential Drugs and Medicines Policy, WHO, Geneva,
Switzerland

Dr M. Chisale, Regional Adviser, WHO Regional Office for Africa, Harare,
Zimbabwe

Ms F. Dansereau, Head, Inspection Unit, OCPC, Bureau of Compliance and
Enforcement, Ottawa, Ontario, Canada (Temporary Adviser)

Dr E. Ehrin, WHO Collaborating Centre for Chemical Reference Substances,
Central Laboratory, Kungens Kurva, Sweden (Temporary Adviser)

Dr E. Griffiths, Coordinator, Quality Assurance and Safety: Biologicals, Department
of Vaccines and Biologicals, WHO, Geneva, Switzerland

Dr S. Kopp, Scientist, Quality Assurance and Safety: Medicines, Department of
Essential Drugs and Medicines Policy, WHO, Geneva, Switzerland
(Secretary)

Miss Y. Maruyama, Technical Officer, Traditional Medicine, Department of Essen-
tial Drugs and Medicines Policy, WHO, Geneva, Switzerland

Dr K. Morimoto, Scientist, Quality Assurance and Safety: Medicines, Department of
Essential Drugs and Medicines Policy, WHO, Geneva, Switzerland

Dr P. Munderi, Technical Officer, Policy, Access and Rational Use, Department of
Essential Drugs and Medicines Policy, WHO, Geneva, Switzerland

Dr E. Njau, Pharmaceutical Consultant, Arusha, United Republic of Tanzania
(Temporary Adviser)

Dr C. Ondari, Technical Officer, Policy, Access and Rational Use, Department of
Essential Drugs and Medicines Policy, WHO, Geneva, Switzerland

Dr A.M. Padilla, Quality and Safety of Plasma Derivatives and Related Substances,
Department of Blood Safety and Clinical Technology, WHO, Geneva,
Switzerland

Dr S. Phanouvong, Technical Officer, Policy, Access and Rational Use, Depart-
ment of Essential Drugs and Medicines Policy, WHO, Geneva, Switzerland

Dr L.F. Ponce D’Ledn, Department of Pharmacy, Faculty of Science, National
University of Colombia, Bogota, Colombia (Temporary Adviser)

Dr J.D. Quick, Director, Department of Essential Drugs and Medicines Policy,
WHO, Geneva, Switzerland

Dr L. R&go, Coordinator, Quality Assurance and Safety: Medicines, Department of
Essential Drugs and Medicines Policy, WHO, Geneva, Switzerland

Dr V. Reggi, Scientist, Quality Assurance and Safety: Medicines, Department of
Essential Drugs and Medicines Policy, WHO, Geneva, Switzerland

* Unable to attend: Mr A. Kumar, Drugs Controller General, Directorate-General of Health
Services, Nirman Bhawan, New Delhi, India (Temporary Adviser); Dr B. Santoso,
Regional Adviser, WHO Regional Office for the Western Pacific, Manila, Philippines; Dr
K. Weerasuriya, Regional Adviser, WHO Regional Office for South-East Asia, New Delhi,
India.

vii



viii

Dr S. Sur, Deputy Chief Inspector, State Inspectorate for Quality Control of
Medicines, Ministry of Health, Kiev, Ukraine (Temporary Adviser)

Dr Y. Suzuki, Executive Director, Health Technology and Pharmaceuticals, WHO,
Geneva, Switzerland

Dr K. Tamiya, Assistant Professional Officer, Quality Assurance and Safety: Medi-
cines, Department of Essential Drugs and Medicines Policy, WHO, Geneva,
Switzerland

Dr P. Vanbel, Technical Officer, Quality Assurance and Safety: Medicines, Depart-
ment of Essential Drugs and Medicines Policy, WHO, Geneva, Switzerland

Mr A. van Zyl, Technical Officer, Quality Assurance and Safety: Medicines, Depart-
ment of Essential Drugs and Medicines Policy, WHO, Geneva, Switzerland

Dr B. Vareldzis, Department of HIV/AIDS/STI, WHO, Geneva, Switzerland

Dr R.L. Williams, Executive Vice-President, The United States Pharmacopeia,
Rockville, MD, USA (Temporary Adviser)

Mr E. Wondemagegnehu, Scientist, Quality Assurance and Safety: Medicines,
Department of Essential Drugs and Medicines Policy, WHO, Geneva,
Switzerland

Dr X. Zhang, Coordinator, Traditional Medicine, Department of Essential Drugs and
Medicines Policy, WHO, Geneva, Switzerland



3. Non-radioactive components (“kits”) for the preparation of
labelled compounds with a radioactive component (usually the
eluate from a radionuclide generator).

4. Precursors used for radiolabelling other substances before admin-
istration (e.g. samples from patients).

Radiopharmaceutical products include inorganic compounds, organic
compounds, peptides, proteins, monoclonal antibodies and frag-
ments, and oligonucleotides labelled with radionuclides with half-
lives from a few seconds to several days.

Principles

Radiopharmaceuticals must be manufactured in accordance with the
basic principles of good manufacturing practices (GMP). The matters
covered by these guidelines should therefore be considered as supple-
mentary to the general requirements for GMP previously published
(1,2) and relate specifically to the production and control of
radiopharmaceuticals. In the preparation of these guidelines, due
consideration was given to national or international radiation safety
guidelines (4).

Because of their short half-lives, many radiopharmaceuticals are
released and administered to patients shortly after their production,
so that quality control may sometimes be retrospective. Strict adher-
ence to GMP is therefore mandatory.

Personnel

3.1 The manufacturing establishment, whether a hospital radiophar-
macy, centralized radiopharmacy, nuclear centre or institution, indus-
trial manufacturer or PET centre, and its personnel should be under
the control of a person who has a proven record of academic achieve-
ment together with a demonstrated level of practical expertise and
experience in radiopharmacy and radiation hygiene. Supporting
academic and technical personnel should have the necessary post-
graduate or technical training and experience appropriate to their
function.

3.2 Personnel required to work in radioactive, clean and aseptic areas
should be selected with care, to ensure that they can be relied on to
observe the appropriate codes of practice and are not subject to any
disease or condition that could compromise the integrity of the prod-
uct. Health checks on personnel should be requested before employ-
ment and periodically thereafter. Any changes in personal health
status (e.g. in haematology) may require the temporary exclusion of
the person from further radiation exposure.

27



28

3.3 Only the minimum number of personnel required should be
present in clean and aseptic areas when work is in progress. Access
to these areas should be restricted during the preparation of
radiopharmaceuticals, kits or sterile set-ups. Inspection and control
procedures should be conducted from outside these areas as far as
possible.

3.4 During the working day, personnel may pass between radioactive
and non-radioactive areas only if the safety rules of radiation control
(health physics control) are respected.

3.5 The release of a batch may be approved only by a pharmacist or
a person with academic qualifications officially registered as a suitably
qualified person, and with appropriate experience in the manufacture
of radiopharmaceuticals.

3.6 To ensure the safe manufacture of radiopharmaceuticals, person-
nel should be trained in GMP, the safe handling of radioactive mate-
rials and radiation safety procedures. They should also be required to
take periodic courses and receive training to keep abreast of the latest
developments in their fields.

3.7 Training records should be maintained and periodic assessments
of the effectiveness of training programmes should be made.

3.8 All personnel engaged in production, maintenance and testing
should follow the relevant guidelines for handling radioactive prod-
ucts and be monitored for possible contamination and/or irradiation
exposure.

Premises and equipment

4.1 As a general principle, buildings must be located, designed, con-
structed, adapted and maintained to suit the operations to be carried
out within them. Laboratories for the handling of radioactive materi-
als must be specially designed to take into consideration aspects of
radiation protection in addition to cleanliness and sterility. Interior
surfaces (walls, floors and ceilings) should be smooth, impervious and
free from cracks; they should not shed matter and should permit easy
cleaning and decontamination. Drains should be avoided wherever
possible and, unless essential, should be excluded from aseptic areas.

4.2 Specific disposal systems should be mandatory for radioactive
effluents. These systems should be effectively and carefully main-
tained to prevent contamination and exposure of personnel to the
radioactive waste both within and outside the facility.

4.3 Sinks should be excluded from aseptic areas. Any sink installed in
other clean areas should be of suitable material and be regularly



sanitized. Adequate precautions should be taken to avoid contamina-
tion of the drainage system with radioactive effluents.

4.4 Lighting, heating, ventilation and, if necessary, air-conditioning
should be designed to maintain a satisfactory temperature and rela-
tive humidity to ensure the comfort of personnel working in pro-
tective clothing. Buildings should be in a good state of repair. The
condition of the buildings should be reviewed regularly and repairs
carried out when and where necessary. Special care should be exer-
cised to ensure that building repair or maintenance operations do not
compromise products. Premises should provide sufficient space for
the operations to be carried out, allowing an efficient flow of work and
effective communication and supervision. All buildings and rooms
should be clean, sanitary and free from radioactive contamination.

4.5 Ventilation of radiopharmaceutical production facilities should
meet the requirement to prevent the contamination of products and
the exposure of working personnel to radioactivity. Suitable pressure
and airflow patterns should be maintained by appropriate isolation/
enveloping methods. Air handling systems for both radioactive and
non-radioactive areas should be fitted with alarms so that the working
personnel in the laboratory are warned of any failure of these systems.

4.6 Dedicated facilities and equipment should be used for the manu-
facture of any radiopharmaceutical product derived from human
blood or plasma. Autoclaves used in production areas for radio-
pharmaceuticals may be placed behind a lead shield to minimize the
radiation exposure of the operators. Such autoclaves should be
checked for contamination immediately after use to minimize the
possibility of cross-contamination by radioactivity of the products in
the next autoclave cycles.

4.7 All containers of radiopharmaceutical substances, regardless of
the stage of manufacture, should be identified by securely attached
labels. Cross-contamination should be prevented by the adoption of
some or all of the following measures:

— processing and filling in segregated areas;

— avoiding the manufacture of different products at the same time,
unless they are effectively segregated;

— containing material transfer by means of airlocks, air extraction,
changing clothes and careful washing and decontamination of
equipment;

— protecting against the risks of contamination caused by recircula-
tion of untreated air, or by accidental re-entry of extracted air;

— using “closed systems” of manufacture;
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— taking care to prevent aerosol formation;
— using sterilized containers.

4.8 Positive pressure areas should be used to process sterile products.
In general, any radioactivity should be handled within specifically
designed areas maintained under negative pressures. The production
of sterile radioactive products should therefore be carried out under
negative pressure surrounded by a positive pressure zone ensuring
that appropriate air quality requirements are met.

4.9 Separate air-handling units should be used for radioactive and
non-radioactive areas. Air from operations involving radioactivity
should be exhausted through appropriate filters that are regularly
checked for performance.

4.10 Pipework, valves and vent filters should be properly designed to
facilitate validated cleaning and decontamination.

Production

5.1 Standard operating procedures (SOPs) must be available for all
operating procedures and should be regularly reviewed and kept up
to date for all manufacturing operations. All entries on batch records
should be initiated by the operator and independently checked by
another operator or supervisor.

5.2 Specifications for starting materials should include details of their
source, origin and (where applicable) method of manufacture and of
the controls used to ensure their suitability for use. Release of a
finished product should be conditional on satisfactory results being
obtained in the tests on starting materials.

5.3 Careful consideration should be given to the validation of steril-
ization methods.

5.4 A wide variety of equipment is used in the preparation of
radiopharmaceuticals. Equipment for chromatography should, in
general, be dedicated to the preparation and purification of one or
several products labelled with the same radionuclide to avoid radioac-
tive cross-contamination. The life span of columns should be defined.
Great care should be taken in cleaning, sterilizing and operating
freeze-drying equipment used for the preparation of kits.

5.5 A list of critical equipment should be drawn up, including any
equipment such as a balance, pyrogen oven, dose calibrator, steriliz-
ing filter, etc., where an error in the reading or function could poten-
tially cause harm to the patient being given the final product. These
devices should be calibrated or tested at regular intervals and should



be checked daily or before production is started. The results of these
tests should be included in the daily production records.

5.6 Specific equipment for radioactive measurements may be re-
quired as well as radioactive reference standards. For the measure-
ment of very short half-lives, national central laboratories should be
contacted to calibrate the apparatus. Where this is not possible, alter-
native approaches, such as documented procedures, may be used.

5.7 In the case of labelling kits, freeze drying should be carried out as
an aseptic procedure. If an inert gas such as nitrogen is used to fill
vials, it must be filtered to remove possible microbial contamination.

5.8 The dispensing, packaging and transportation of radiopharma-
ceuticals should comply with the relevant national regulations and
international guidelines (5).

Labelling

6.1 All products should be clearly identified by labels, which must
remain permanently attached to the containers under all storage con-
ditions. An area of the container should be left uncovered to allow
inspection of the contents. If the final container is not suitable for
labelling, the label should appear on its package. Information on
batch coding must be provided to the national and/or regional
authorities.

6.2 The labels of radiopharmaceuticals must comply with the rel-
evant national regulations and international agreements. For regis-
tered radiopharmaceuticals, the national control authority should
approve the labels.

6.3 The label on the container should show:

(a) the name of the drug product and/or the product identification
code;

(b) the name of the radionuclide;

(c) the name of the manufacturer or the company and/or the person
responsible for placing the drug on the market;

(d) the radioactivity per unit dose:

— for liquid preparations, the total radioactivity in the container,
or the radioactive concentration per millilitre, at a stated date
and, if necessary, hour, and the volume of liquid in the
container;

— for solid preparations, such as freeze-dried preparations, the
total radioactivity at a stated date and, if necessary, hour;
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6.4

(a)
(b)

(c)
(d)
(e)
(f)

6.5

— for capsules, the radioactivity of each capsule at a stated date
and, if necessary, hour, and the number of capsules in the
container;

— where relevant, the international symbol for radioactivity.

The label on the package should state:

the qualitative and quantitative composition;

the radioactive isotopes and the amount of radioactivity at the
time of dispatch;

the route of administration;

the expiry date;

any special storage conditions;

mandatory information related to transport regulations for
radioactive materials.

The leaflet in the package should contain the specific product

information and indications for use. This information is especially
important for preparation Kkits (cold kits), and should include:

(a)
(b)
(©)

the name of the product and a description of its use;

the contents of the Kkit;

the identification and quality requirements concerning the radio-
labelling materials that can be used to prepare the radiopharma-
ceutical, namely:

— the directions for preparing the radiopharmaceutical, includ-
ing the range of activity and the volume, together with a
statement of the storage requirements for the prepared
radiopharmaceutical;

— a statement of the shelf-life of the prepared radio-
pharmaceutical;

— the indications and contraindications (pregnancy, chil-
dren, drug reactions, etc.) in respect of the prepared
radiopharmaceutical,;

— warnings and precautions in respect of the components and
the prepared radiopharmaceutical, including radiation safety
aspects;

— where applicable, the pharmacology and toxicology of the
prepared radiopharmaceutical, including the route of elimina-
tion and the effective half-life;

— the radiation dose that a patient will receive from the pre-
pared radiopharmaceutical;

— the precautions to be taken by users and patients during
the preparation and administration of the product and the
special precautions for the disposal of the container and any
unconsumed portions;



— a statement of the recommended use of the prepared radio-
pharmaceutical and the recommended dosage;

— a statement of the route of administration of the prepared
radiopharmaceutical;

— if appropriate for particular kits (i.e. those subject to variabil-
ity beyond the recommended limits), the methods and speci-
fications needed to check radiochemical purity.

Production and distribution records

7.1 The processing records of regular production batches must pro-
vide a complete account of the manufacturing history of each batch
of a radiopharmaceutical, showing that it has been manufactured,
tested, dispensed into containers and distributed in accordance with
the written procedures.

7.2 Separate records for the receipt, storage, use and disposal of
radioactive materials should be maintained in accordance with radia-
tion protection regulations.

7.3 Distribution records should be kept. Since the return of radio-
active products is not practical, the purpose of recall procedures for
such products is to prevent their use rather than an actual return. If
necessary, the return of radioactive products should be carried out in
accordance with international and national transport regulations.

Quality assurance and quality control

8.1 Radiopharmaceuticals are nearly always used before all quality
control testing (e.g. tests for sterility, endotoxin, radionuclidic purity,
etc.) has been completed. The implementation of and compliance
with the quality assurance programme are therefore essential.

8.2 Quality assurance and/or quality control should have the follow-
ing principal responsibilities:

(a) the preparation of detailed instructions for each test and analysis;

(b) ensuring the adequate identification and segregation of test
samples to avoid mix-ups and cross-contamination;

(c) ensuring that environmental monitoring and equipment and pro-
cess validation are conducted as appropriate for evaluating the
adequacy of the manufacturing conditions;

(d) the release or rejection of starting materials and intermediate
products;

(e) the release or rejection of packaging and labelling materials;

(f) the release or rejection of each batch of finished preparation;
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(g) the evaluation of the adequacy of the conditions under which the
starting materials, intermediate products and finished radiophar-
maceutical preparations are stored;

(h) the evaluation of the quality and stability of the finished products
and, when necessary, of the starting materials and intermediate
products;

(i) the establishment of expiry dates on the basis of the validity
period related to specified storage conditions;

(j) the establishment and revision of the control procedures and
specifications;

(k) assuming the responsibility for retaining samples of radiophar-
maceutical products;

(1) assuming the responsibility for keeping adequate records of the
distribution of the radiopharmaceutical products.

8.3 Whenever the size of the establishment permits, quality assurance
and quality control duties should be organized in separate groups.
Quality assurance should also include the monitoring and validation
of the production process.

8.4 A manufacturer’s quality control laboratory should be separated
from the production area. The control laboratory should be designed,
equipped and of such a size as to be a self-contained entity, with
adequate provision for the storage of documents and samples, the
preparation of records and the performance of the necessary tests.

8.5 The performance of all qualitative and quantitative tests men-
tioned in the specifications for the starting materials may be replaced
by a system of certificates issued by the supplier of these materials,
provided that:

(a) there is a history of reliable production;

(b) the producer or supplier is regularly audited;

(c) atleast one specific identity test is conducted by the manufacturer
of the finished radiopharmaceutical.

8.6 Samples of the intermediate and final products should be retained
in sufficient amounts and under appropriate storage conditions to
allow repeated testing or verification of a batch control. These
samples should be kept for an appropriate period in accordance with
the shelf-lives of the radioactive components concerned. However,
this may sometimes not be applicable, e.g. for radiopharmaceuticals
with a short half-life.

8.7 Sampling procedures may be adapted to the purpose of the sam-
pling, the type of controls being applied, and the nature of the mate-



rial being sampled (e.g. a small batch size and/or its radioactive con-
tent). The procedure should be described in a written protocol.
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Introduction

The first WHO draft text on good manufacturing practices (GMP)
was prepared in 1967 by a group of consultants at the request of the
Twentieth World Health Assembly (resolution WHA20.34). It was
subsequently submitted to the Twenty-first World Health Assembly
under the title “Draft requirements for good manufacturing practice
in the manufacture and quality control of drugs and pharmaceutical
specialities” and was accepted.

The revised text was discussed by the WHO Expert Committee on
Specifications for Pharmaceutical Preparations in 1968 and published
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as an annex to its twenty-second report. The text was then reproduced
(with some revisions) in 1971 in the Supplement to the second edition
of The International Pharmacopoeia.

In 1969, when the World Health Assembly recommended the first
version of the WHO Certification Scheme on the Quality of Pharma-
ceutical Products Moving in International Commerce in resolution
WHAZ22.50, it accepted at the same time the GMP text as an integral
part of the Scheme. Revised versions of both the Certification Scheme
and the GMP text were adopted in 1975 by resolution WHA?28.65.
Since then, the Certification Scheme has been extended to include the
certification of:

— veterinary products administered to food-producing animals;

— starting materials for use in dosage forms, when they are subject to
control by legislation in both the exporting Member State and the
importing Member State;

— information on safety and efficacy (resolution WHA41.18, 1988).

In 1992, the revised draft requirements for GMP were presented in
three parts, of which only Parts One and Two are reproduced in this
document (7).

“Quality management in the drug industry: philosophy and essential
elements”, outlines the general concepts of quality assurance as well
as the principal components or subsystems of GMP, which are joint
responsibilities of top management and of production and quality
control management. These include hygiene, validation, self-inspec-
tion, personnel, premises, equipment, materials and documentation.

“Good practices in production and quality control”, provides guid-
ance on actions to be taken separately by production and by quality
control personnel for the implementation of the general principles of
quality assurance.

These two parts were subsequently supplemented by further guide-
lines which are integral parts of these good manufacturing practices
for pharmaceutical products. All these texts are available on the

web page of the World Health Organization. (http.www.who.int/
medicines/organization/qsm/activities/qualityassurance/gmp/
gmpcover.html)

Considerable developments in GMP have taken place in the interven-
ing years, and important national and international documents, in-
cluding new revisions, have appeared (2, 3, 4, 5). Thus the necessity to
revise the main principles and incorporate the concept of validation.



General considerations

Licensed pharmaceutical products (marketing authorization) should
be manufactured only by licensed manufacturers (holders of a manu-
facturing authorization) whose activities are regularly inspected by
competent national authorities. This guide to GMP shall be used as a
standard to justify GMP status, which constitutes one of the elements
of the WHO Certification Scheme on the Quality of Pharmaceutical
Products Moving in International Commerce, through the assessment
of applications for manufacturing authorizations and as a basis for the
inspection of manufacturing facilities. It may also be used as training
material for government drug inspectors, as well as for production,
quality control and quality assurance personnel in the industry.

The guide is applicable to operations for the manufacture of drugs in
their finished dosage forms, including large-scale processes in hospi-
tals and the preparation of supplies for use in clinical trials.

The good practices outlined below are to be considered general
guides', and they may be adapted to meet individual needs. The
equivalence of alternative approaches to quality assurance, however,
should be validated. The guide as a whole does not cover safety
aspects for the personnel engaged in manufacture or environmental
protection: these are normally governed by national legislation. A
new concept of hazard analysis related to the risks in production and
personnel safety is also newly recommeded (Annex 7). The manufac-
turer should assure the safety of workers and take the necessary
measures to prevent pollution of the external environment. Interna-
tional Nonproprietary Names (INNs) for pharmaceutical substances
designated by WHO should be used when available, together with
other designated names.

Glossary

The definitions given below apply to the terms used in this guide.
They may have different meanings in other contexts.

active pharmaceutical ingredient (API)

Any substance or mixture of substances intended to be used in the
manufacture of a pharmaceutical dosage form and that, when so used,
becomes an active ingredient of that pharmaceutical dosage form.
Such substances are intended to furnish pharmacological activity or
other direct effect in the diagnosis, cure, mitigation, treatment, or
prevention of disease or to affect the structure and function of the
body.

" The word “should” in the text means a strong recommendation.
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airlock

An enclosed space with two or more doors, which is interposed be-
tween two or more rooms, e.g. of differing classes of cleanliness, for
the purpose of controlling the airflow between those rooms when they
need to be entered. An airlock is designed for use either by people or
for goods and/or equipment.

authorized person

The person recognized by the national regulatory authority as having
the responsibility for ensuring that each batch of finished product has
been manufactured, tested and approved for release in compliance
with the laws and regulations in force in that country.

batch (or lot)

A defined quantity of starting material, packaging material, or prod-
uct processed in a single process or series of processes so that it is
expected to be homogeneous. It may sometimes be necessary to
divide a batch into a number of sub-batches, which are later brought
together to form a final homogeneous batch. In the case of terminal
sterilization, the batch size is determined by the capacity of the auto-
clave. In continuous manufacture, the batch must correspond to a
defined fraction of the production, characterized by its intended ho-
mogeneity. The batch size can be defined either as a fixed quantity or
as the amount produced in a fixed time interval.

batch number (or lot number)

A distinctive combination of numbers and/or letters which uniquely
identifies a batch on the labels, its batch records and corresponding
certificates of analysis, etc.

batch records

All documents associated with the manufacture of a batch of bulk
product or finished product. They provide a history of each batch of
product and of all circumstances pertinent to the quality of the final
product.

bulk product
Any product that has completed all processing stages up to, but not
including, final packaging.

calibration

The set of operations that establish, under specified conditions, the
relationship between values indicated by an instrument or system for
measuring (especially weighing), recording, and controlling, or the
values represented by a material measure, and the corresponding



known values of a reference standard. Limits for acceptance of the
results of measuring should be established.

clean area

An area with defined environmental control of particulate and micro-
bial contamination, constructed and used in such a way as to reduce
the introduction, generation, and retention of contaminants within
the area.

consignment (or delivery)

The quantity of a pharmaceutical(s), made by one manufacturer and
supplied at one time in response to a particular request or order. A
consignment may comprise one or more packages or containers and
may include material belonging to more than one batch.

contamination

The undesired introduction of impurities of a chemical or microbio-
logical nature, or of foreign matter, into or on to a starting material or
intermediate during production, sampling, packaging or repackaging,
storage or transport.

critical operation
An operation in the manufacturing process that may cause variation
in the quality of the pharmaceutical product.

cross-contamination

Contamination of a starting material, intermediate product or
finished product with another starting material or product during
production.

finished product
A finished dosage form that has undergone all stages of manufacture,
including packaging in its final container and labelling.

in-process control

Checks performed during production in order to monitor and, if
necessary, to adjust the process to ensure that the product conforms
to its specifications. The control of the environment or equipment
may also be regarded as a part of in-process control.

intermediate product
Partly processed product that must undergo further manufacturing
steps before it becomes a bulk product.
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large-volume parenterals
Sterile solutions intended for parenteral application with a volume of
100ml or more in one container of the finished dosage form.

manufacture

All operations of purchase of materials and products, production,
quality control, release, storage and distribution of pharmaceutical
products, and the related controls.

manufacturer
A company that carries out operations such as production, packaging,
repackaging, labelling and relabelling of pharmaceuticals.

marketing authorization (product licence, registration certificate)

A legal document issued by the competent drug regulatory authority
that establishes the detailed composition and formulation of the
product and the pharmacopoeial or other recognized specifications
of its ingredients and of the final product itself, and includes details
of packaging, labelling and shelf-life.

master formula

A document or set of documents specifying the starting materials
with their quantities and the packaging materials, together with a
description of the procedures and precautions required to produce a
specified quantity of a finished product as well as the processing
instructions, including the in-process controls.

master record
A document or set of documents that serve as a basis for the batch
documentation (blank batch record).

packaging

All operations, including filling and labelling, that a bulk product has
to undergo in order to become a finished product. Filling of a sterile
product under aseptic conditions or a product intended to be termi-
nally sterilized, would not normally be regarded as part of packaging.

packaging material

Any material, including printed material, employed in the packaging
of a pharmaceutical, but excluding any outer packaging used for
transportation or shipment. Packaging materials are referred to as
primary or secondary according to whether or not they are intended
to be in direct contact with the product.



pharmaceutical product

Any material or product intended for human or veterinary use pre-
sented in its finished dosage form or as a starting material for use in
such a dosage form, that is subject to control by pharmaceutical
legislation in the exporting state and/or the importing state.

production

All operations involved in the preparation of a pharmaceutical prod-
uct, from receipt of materials, through processing, packaging and
repackaging, labelling and relabelling, to completion of the finished
product.

qualification

Action of proving that any premises, systems and items of equipment
work correctly and actually lead to the expected results. The meaning
of the word “validation” is sometimes extended to incorporate the
concept of qualification.

quality assurance
See Part One (pp. 7-35).

quality control
See Part One (pp. 7-35).

quarantine

The status of starting or packaging materials, intermediates, or bulk
or finished products isolated physically or by other effective means
while a decision is awaited on their release, rejection or reprocessing.

reconciliation
A comparison between the theoretical quantity and the actual
quantity.

recovery

The introduction of all or part of previous batches (or of redistilled
solvents and similar products) of the required quality into another
batch at a defined stage of manufacture. It includes the removal of
impurities from waste to obtain a pure substance or the recovery of
used materials for a separate use.

reprocessing
Subjecting all or part of a batch or lot of an in-process drug, bulk
process intermediate (final biological bulk intermediate) or bulk
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product of a single batch/lot to a previous step in the validated manu-
facturing process due to failure to meet predetermined specifications.
Reprocessing procedures are foreseen as occasionally necessary for
biological drugs and, in such cases, are validated and pre-approved as
part of the marketing authorization.

reworking

Subjecting an in-process or bulk process intermediate (final biologi-
cal bulk intermediate) or final product of a single batch to an alternate
manufacturing process due to a failure to meet predetermined speci-
fications. Reworking is an unexpected occurrence and is not
pre-approved as part of the marketing authorization.

self-contained area

Premises which provide complete and total separation of all aspects of
an operation, including personnel and equipment movement, with
well established procedures, controls and monitoring. This includes
physical barriers as well as separate air-handling systems, but does not
necessarily imply two distinct and separate buildings.

specification

A list of detailed requirements with which the products or materials
used or obtained during manufacture have to conform. They serve as
a basis for quality evaluation.

standard operating procedure (SOP)

An authorized written procedure giving instructions for performing
operations not necessarily specific to a given product or material (e.g.
equipment operation, maintenance and cleaning; validation; cleaning
of premises and environmental control; sampling and inspection).
Certain SOPs may be used to supplement product-specific master and
batch production documentation.

starting material
Any substance of a defined quality used in the production of a phar-
maceutical product, but excluding packaging materials.

validation

Action of proving, in accordance with the principles of GMP, that any
procedure, process, equipment, material, activity or system actually
leads to the expected results (see also qualification).



Quality management in the drug industry: philosophy
and essential elements'

In the drug industry at large, quality management is usually defined
as the aspect of management function that determines and imple-
ments the “quality policy”, i.e. the overall intention and direction of
an organization regarding quality, as formally expressed and autho-
rized by top management.

The basic elements of quality management are:

— an appropriate infrastructure or “quality system”, encompassing the
organizational structure, procedures, processes and resources;

— systematic actions necessary to ensure adequate confidence that a
product (or service) will satisfy given requirements for quality.
The totality of these actions is termed “quality assurance”.

Within an organization, quality assurance serves as a management
tool. In contractual situations, quality assurance also serves to gener-
ate confidence in the supplier.

The concepts of quality assurance, GMP and quality control are inter-
related aspects of quality management. They are described here in
order to emphasize their relationship and their fundamental impor-
tance to the production and control of pharmaceutical products.

1. Quality assurance

1.1 Principle. “Quality assurance” is a wide-ranging concept covering
all matters that individually or collectively influence the quality of a
product. It is the totality of the arrangements made with the object
of ensuring that pharmaceutical products are of the quality required
for their intended use. Quality assurance therefore incorporates GMP
and other factors, including those outside the scope of this guide such
as product design and development.

1.2 The system of quality assurance appropriate to the manufacture
of pharmaceutical products should ensure that:

(a) pharmaceutical products are designed and developed in a
way that takes account of the requirements of GMP and other

" Good manufacturing practices for pharmaceutical products, Part One. In: WHO Expert
Committee on Specifications for Pharmaceutical Preparations. Thirty-second report.
Geneva, World Health Organization, 1992, Annex 1 (WHO Technical Report Series, No.
823).
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associated codes such as those of good laboratory practice
(GLP)! and good clinical practice (GCP);

(b) production and control operations are clearly specified in a writ-
ten form and GMP requirements are adopted;

(c) managerial responsibilities are clearly specified in job descriptions;

(d) arrangements are made for the manufacture, supply and use of
the correct starting and packaging materials;

(e) all necessary controls on starting materials, intermediate prod-
ucts, and bulk products and other in-process controls, calibra-
tions, and validations are carried out;

(f) the finished product is correctly processed and checked, accord-
ing to the defined procedures;

(g) pharmaceutical products are not sold or supplied before the au-
thorized persons (see also sections 9.11 & 9.12) have certified that
each production batch has been produced and controlled in ac-
cordance with the requirements of the marketing authorization
and any other regulations relevant to the production, control and
release of pharmaceutical products;

(h) satisfactory arrangements exist to ensure, as far as possible, that
the pharmaceutical products are stored by the manufacturer, dis-
tributed, and subsequently handled so that quality is maintained
throughout their shelf-life;

(i) there is a procedure for self-inspection and/or quality audit that
regularly appraises the effectiveness and applicability of the qual-
ity assurance system;

(j) deviations are reported, investigated and recorded;

(k) there is a system for approving changes that may have an impact
on product quality;

(I) regular evaluations of the quality of pharmaceutical products
should be conducted with the objective of verifying the consis-
tency of the process and ensuring its continuous improvement.

1.3 The manufacturer must assume responsibility for the quality of
the pharmaceutical products to ensure that they are fit for their in-
tended use, comply with the requirements of the marketing authoriza-
tion and do not place patients at risk due to inadequate safety, quality
or efficacy. The attainment of this quality objective is the responsibil-
ity of senior management and requires the participation and commit-
ment of staff in many different departments and at all levels within the

! This is a code governing the testing of chemicals to obtain data on their properties and

ensuring safety with respect to human health and the environment. It is different from
that described in “Good laboratory practices in governmental drug control laboratories”
in the Thirtieth report of the WHO Expert Committee on Specifications for Pharmaceutical
Preparations (WHO Technical Report Series, No. 748, 1987, Annex 1).



company, the company’s suppliers, and the distributors. To achieve
the quality objective reliably there must be a comprehensively de-
signed and correctly implemented system of quality assurance in-
corporating GMP and quality control. It should be fully documented
and its effectiveness monitored. All parts of the quality assurance sys-
tem should be adequately staffed with competent personnel, and should
have suitable and sufficient premises, equipment, and facilities.

Good manufacturing practices for pharmaceutical products
(GMP)

2.1 Good manufacturing practice is that part of quality assurance
which ensures that products are consistently produced and controlled
to the quality standards appropriate to their intended use and as
required by the marketing authorization. GMP are aimed primarily at
diminishing the risks inherent in any pharmaceutical production.
Such risks are essentially of two types: cross-contamination (in par-
ticular of unexpected contaminants) and mix-ups (confusion) caused
by, for example, false labels being put on containers. Under GMP:

(a) all manufacturing processes are clearly defined, systematically
reviewed in the light of experience, and shown to be capable of
consistently manufacturing pharmaceutical products of the re-
quired quality that comply with their specifications;

(b) qualification and validation are performed;

(c) all necessary resources are provided, including:

(i) appropriately qualified and trained personnel;
(ii) adequate premises and space;
(iii) suitable equipment and services;
(iv) appropriate materials, containers and labels;
(v) approved procedures and instructions;
(vi) suitable storage and transport;
(vii) adequate personnel, laboratories and equipment for in-
process controls;

(d) instructions and procedures are written in clear and unambiguous
language, specifically applicable to the facilities provided;

(e) operators are trained to carry out procedures correctly;

(f) records are made (manually and/or by recording instruments)
during manufacture to show that all the steps required by the
defined procedures and instructions have in fact been taken and
that the quantity and quality of the product are as expected; any
significant deviations are fully recorded and investigated;

(g) records covering manufacture and distribution, which enable the
complete history of a batch to be traced, are retained in a compre-
hensible and accessible form;
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(h) the proper storage and distribution of the products minimizes any
risk to their quality;

(i) asystemis available to recall any batch of product from sale or supply;

(j) complaints about marketed products are examined, the causes of
quality defects investigated, and appropriate measures taken in
respect of the defective products to prevent recurrence.

Sanitation and hygiene

3.1 A high level of sanitation and hygiene should be practised in
every aspect of the manufacture of drug products. The scope of sani-
tation and hygiene covers personnel, premises, equipment and appa-
ratus, production materials and containers, products for cleaning and
disinfection, and anything that could become a source of contamina-
tion to the product. Potential sources of contamination should be
eliminated through an integrated comprehensive programme of sani-
tation and hygiene. (For personal hygiene see section 11, and for
sanitation see section 12, “Premises”.)

Qualification and validation

4.1 In accordance with GMP, each pharmaceutical company should
identify what qualification and validation work is required to prove
that the critical aspects of their particular operation are controlled.

4.2 The key elements of a qualification and validation programme of
a company should be clearly defined and documented in a validation
master plan.

4.3 Qualification and validation should establish and provide docu-
mentary evidence that:

(a) the premises, supporting utilities, equipment and processes have
been designed in accordance with the requirements for GMP
(design qualification or DQ);

(b) the premises, supporting utilities and equipment have been built
and installed in compliance with their design specifications (in-
stallation qualification or 1Q);

(c) the premises, supporting utilities and equipment operate in ac-
cordance with their design specifications (operational qualifica-
tion or OQ);

(d) a specific process will consistently produce a product meeting its
predetermined specifications and quality attributes (process vali-
dation or PV, also called performance qualification or PQ).

4.4 Any aspect of operation, including significant changes to the
premises, facilities, equipment or processes, which may affect the
quality of the product, directly or indirectly, should be qualified and
validated.



4.5 Qualification and validation should not be considered as one-off
exercises. An on-going programme should follow their first imple-
mentation and should be based on an annual review.

4.6 The commitment to maintain continued validation status should
be stated in the relevant company documentation, such as the quality
manual or validation master plan.

4.7 The responsibility of performing validation should be clearly
defined.

4.8 Validation studies are an essential part of GMP and should be
conducted in accordance with predefined and approved protocols.

4.9 A written report summarizing the results recorded and the con-
clusions reached should be prepared and stored.

4.10 Processes and procedures should be established on the basis of
the results of the validation performed.

4.11 Ttis of critical importance that particular attention is paid to the
validation of analytical test methods, automated systems and cleaning
procedures.

Complaints

5.1 Principle. All complaints and other information concerning po-
tentially defective products should be carefully reviewed according to
written procedures and the corrective action should be taken.

5.2 A person responsible for handling the complaints and deciding
the measures to be taken should be designated, together with suffi-
cient supporting staff to assist him or her. If this person is different
from the authorized person, the latter should be made aware of any
complaint, investigation or recall.

5.3 There should be written procedures describing the action to be
taken, including the need to consider a recall, in the case of a com-
plaint concerning a possible product defect.

5.4 Special attention should be given to establishing whether a com-
plaint was caused because of counterfeiting.

5.5 Any complaint concerning a product defect should be recorded
with all the original details and thoroughly investigated. The person
responsible for quality control should normally be involved in the
review of such investigations.

5.6 If a product defect is discovered or suspected in a batch, consid-
eration should be given to whether other batches should be checked
in order to determine whether they are also affected. In particular,
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other batches that may contain reprocessed product from the defec-
tive batch should be investigated.

5.7 Where necessary, appropriate follow-up action, possibly includ-
ing product recall, should be taken after investigation and evaluation
of the complaint.

5.8 All decisions made and measures taken as a result of a complaint
should be recorded and referenced to the corresponding batch
records.

5.9 Complaints records should be regularly reviewed for any indica-
tion of specific or recurring problems that require attention and might
justify the recall of marketed products.

5.10 The competent authorities should be informed if a manufacturer
is considering action following possibly faulty manufacture, product
deterioration, counterfeiting or any other serious quality problems
with a product.

Product recalls

6.1 Principle. There should be a system to recall from the market,
promptly and effectively, products known or suspected to be
defective.

6.2 The authorized person should be responsible for the execution
and coordination of recalls. He/she should have sufficient staff to
handle all aspects of the recalls with the appropriate degree of
urgency.

6.3 There should be established written procedures, which are regu-
larly reviewed and updated, for the organization of any recall activity.
Recall operations should be capable of being initiated promptly down
to the required level in the distribution chain.

6.4 An instruction should be included in the written procedures to
store recalled products in a secure segregated area while their fate is
decided.

6.5 All competent authorities of all countries to which a given prod-
uct has been distributed should be promptly informed of any inten-
tion to recall the product because it is, or is suspected of being,
defective.

6.6 The distribution records should be readily available to the autho-
rized person, and they should contain sufficient information on
wholesalers and directly supplied customers (including, for exported
products, those who have received samples for clinical tests and medi-
cal samples) to permit an effective recall.



6.7 The progress of the recall process should be monitored and re-
corded. Records should include the disposition of the product. A final
report should be issued, including a reconciliation between the deliv-
ered and recovered quantities of the products.

6.8 The effectiveness of the arrangements for recalls should be tested
and evaluated from time to time.

Contract production and analysis

7.1 Principle. Contract production and analysis must be correctly
defined, agreed and controlled in order to avoid misunderstandings
that could result in a product or work or analysis of unsatisfactory
quality.

General

7.2 All arrangements for contract manufacture and analysis, includ-
ing any proposed changes in technical or other arrangements, should
be in accordance with the marketing authorization for the product
concerned.

7.3 The contract should permit the contract giver to audit the facili-
ties of the contract accepter.

7.4 In the case of contract analysis, the final approval for release must
be given by the authorized person.

The contract giver

7.5 The contract giver is responsible for assessing the competence of
the contract accepter in successfully carrying out the work or tests
required, for approval for contract activities, and for ensuring by
means of the contract that the principles of GMP described in this
guide are followed.

7.6 The contract giver should provide the contract accepter with all
the information necessary to carry out the contracted operations cor-
rectly in accordance with the marketing authorization and any other
legal requirements. The contract giver should ensure that the contract
accepter is fully aware of any problems associated with the product,
work or tests that might pose a hazard to premises, equipment, per-
sonnel, other materials or other products.

7.7 The contract giver should ensure that all processed products and
materials delivered by the contract accepter comply with their speci-
fications or that the product has been released by the authorized
person.
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The contract accepter

7.8 The contract accepter must have adequate premises, equipment,
knowledge, and experience and competent personnel to carry out
satisfactorily the work ordered by the contract giver. Contract manu-
facture may be undertaken only by a manufacturer who holds a
manufacturing authorization.

7.9 The contract accepter should not pass to a third party any of the
work entrusted to him or her under the contract without the contract
giver’s prior evaluation and approval of the arrangements. Arrange-
ments made between the contract accepter and any third party should
ensure that the manufacturing and analytical information is made
available in the same way as between the original contract giver and
contract accepter.

7.10 The contract accepter should refrain from any activity that may
adversely affect the quality of the product manufactured and/or an-
alysed for the contract giver.

The contract

7.11 There must be a written contract between the contract giver and
the contract accepter which clearly establishes the responsibilities of
each party.

7.12 The contract must clearly state the way in which the authorized
person, in releasing each batch of product for sale or issuing the
certificate of analysis, exercises his or her full responsibility and en-
sures that each batch has been manufactured in, and checked for,
compliance with the requirements of the marketing authorization.

7.13 Technical aspects of the contract should be drawn up by compe-
tent persons suitably knowledgeable in pharmaceutical technology,
analysis and GMP.

7.14 All arrangements for production and analysis must be in accor-
dance with the marketing authorization and agreed by both parties.

7.15 The contract should describe clearly who is responsible for pur-
chasing, testing and releasing materials and for undertaking produc-
tion and quality controls, including in-process controls, and who has
responsibility for sampling and analysis. In the case of contract analy-
sis, the contract should state whether or not the contract accepter
should take samples at the premises of the manufacturer.

7.16 Manufacturing, analytical, distribution records and reference
samples should be kept by, or be available to, the contract giver. Any
records relevant to assessing the quality of a product in the event of



complaints or a suspected defect must be accessible and specified in
the defect/recall procedures of the contract giver.

7.17 The contract should describe the handling of starting materials,
intermediate and bulk products and finished products if they are
rejected. It should also describe the procedure to be followed if the
contract analysis shows that the tested product must be rejected.

Self-inspection and quality audits

8.1 Principle. The purpose of self-inspection is to evaluate the manu-
facturer’s compliance with GMP in all aspects of production and
quality control. The self-inspection programme should be designed to
detect any shortcomings in the implementation of GMP and to rec-
ommend the necessary corrective actions. Self-inspections should be
performed routinely, and may be, in addition, performed on special
occasions, e.g. in the case of product recalls or repeated rejections, or
when an inspection by the health authorities is announced. The team
responsible for self-inspection should consist of personnel who can
evaluate the implementation of GMP objectively. All recommenda-
tions for corrective action should be implemented. The procedure for
self-inspection should be documented, and there should be an effec-
tive follow-up programme.

Items for self-inspection

8.2 Written instructions for self-inspection should be established to
provide a minimum and uniform standard of requirements. These
may include questionnaires on GMP requirements covering at least
the following items:

(a) personnel;

(b) premises including personnel facilities;

(¢) maintenance of buildings and equipment;

(d) storage of starting materials and finished products;

(e) equipment;

(f) production and in-process controls;

(g) quality control;

(h) documentation;

(i) sanitation and hygiene;

(j) validation and revalidation programmes;

(k) calibration of instruments or measurement systems;

(I) recall procedures;

(m) complaints management;

(n) labels control,

(o) results of previous self-inspections and any corrective steps
taken.
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Self-inspection team

8.3 Management should appoint a self-inspection team consisting of
experts in their respective fields and familiar with GMP. The members
of the team may be appointed from inside or outside the company.

Frequency of self-inspection

8.4 The frequency at which self-inspections are conducted may de-
pend on company requirements but should preferably be at least once
a year. The frequency should be stated in the procedure.

Self-inspection report

8.5 A report should be made at the completion of a self-inspection.
The report should include:

(a) self-inspection results;
(b) evaluation and conclusions;
(c) recommended corrective actions.

Follow-up action

8.6 There should be an effective follow-up programme. The company
management should evaluate both the self-inspection report and the
corrective actions as necessary.

Quality audit

8.7 It may be useful to supplement self-inspections with a quality
audit. A quality audit consists of an examination and assessment of all
or part of a quality system with the specific purpose of improving it. A
quality audit is usually conducted by outside or independent special-
ists or a team designated by the management for this purpose. Such
audits may also be extended to suppliers and contractors (see section
7, “Contract production and analysis”).

Suppliers’ audits and approval

8.8 The person responsible for quality control should have responsi-
bility together with other relevant departments for approving suppli-
ers who can reliably supply starting and packaging materials that meet
established specifications.

8.9 Before suppliers are approved and included in the approved
supplier’s list or specifications, they should be evaluated. The evalua-
tion should take into account a supplier’s history and the nature of the
materials to be supplied. If an audit is required, it should determine
the supplier’s ability to conform with GMP standards.



Personnel

9.1 Principle. The establishment and maintenance of a satisfactory
system of quality assurance and the correct manufacture and control
of pharmaceutical products and active ingredients rely upon people.
For this reason there must be sufficient qualified personnel to carry
out all the tasks for which the manufacturer is responsible. Individual
responsibilities should be clearly defined and understood by the per-
sons concerned and recorded as written descriptions.

General

9.2 The manufacturer should have an adequate number of personnel
with the necessary qualifications and practical experience. The re-
sponsibilities placed on any one individual should not be so extensive
so as to present any risk to quality.

9.3. All responsible staff should have their specific duties recorded in
written descriptions and adequate authority to carry out their respon-
sibilities. Their duties may be delegated to designated deputies of a
satisfactory qualification level. There should be no gaps or unex-
plained overlaps in the responsibilities of personnel concerned with
the application of GMP. The manufacturer should have an organiza-
tion chart.

9.4 All personnel should be aware of the principles of GMP that
affect them and receive initial and continuing training, including hy-
giene instructions, relevant to their needs. All personnel should be
motivated to support the establishment and maintenance of high-
quality standards.

9.5 Steps should be taken to prevent unauthorized people from en-
tering production, storage and quality control areas. Personnel who
do not work in these areas should not use them as a passageway.

Key personnel

9.6 Key personnel include the head of production, the head of quality
control and the authorized person. Normally, key posts should be
occupied by full-time personnel. The heads of production and quality
control should be independent of each other. In large organizations,
it may be necessary to delegate some of the functions; however, the
responsibility cannot be delegated.

9.7 Key personnel responsible for supervising the manufacture and
quality control of pharmaceutical products should possess the qualifi-
cations of a scientific education and practical experience required by
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national legislation. Their education should include the study of an
appropriate combination of:

(a) chemistry (analytical or organic) or biochemistry;
(b) chemical engineering;

(c) microbiology;

(d) pharmaceutical sciences and technology;

(e) pharmacology and toxicology;

(f) physiology:

(g) other related sciences.

They should also have adequate practical experience in the manu-
facture and quality assurance of pharmaceutical products. In order to
gain such experience, a preparatory period may be required, during
which they should exercise their duties under professional guidance.
The scientific education and practical experience of experts should be
such as to enable them to exercise independent professional judge-
ment, based on the application of scientific principles and understand-
ing to the practical problems encountered in the manufacture and
quality control of pharmaceutical products.

9.8 The heads of the production and quality control generally have
some shared, or jointly exercised, responsibilities relating to quality.
These may include, depending on national regulations:

(a) authorization of written procedures and other documents, includ-
ing amendments;

(b) monitoring and control of the manufacturing environment;

(c) plant hygiene;

(d) process validation and calibration of analytical apparatus;

(e) training, including the application and principles of quality
assurance;

(f) approval and monitoring of suppliers of materials;

(g) approval and monitoring of contract manufacturers;

(h) designation and monitoring of storage conditions for materials
and products;

(i) performance and evaluation of in-process controls;

(j) retention of records;

(k) monitoring of compliance with GMP requirements;

(1) inspection, investigation and taking of samples in order to moni-
tor factors that may affect product quality.

9.9 The head of the production generally has the following responsi-
bilities:

(a) to ensure that products are produced and stored according to the
appropriate documentation in order to obtain the required quality;



(b) to approve the instructions relating to production operations,
including the in-process controls, and to ensure their strict
implementation;

(c) toensure that the production records are evaluated and signed by
a designated person;

(d) to check the maintenance of the department, premises, and
equipment;

(e) to ensure that the appropriate process validations and calibra-
tions of control equipment are performed and recorded and the
reports made available;

(f) to ensure that the required initial and continuing training of
production personnel is carried out and adapted according to
need.

9.10 The head of the quality control generally has the following
responsibilities:

(a) to approve or reject starting materials, packaging materials, and
intermediate, bulk and finished products in relation with their
specifications;

(b) to evaluate batch records;

(c) to ensure that all necessary testing is carried out;

(d) to approve sampling instructions, specifications, test methods and
other quality control procedures;

(e) to approve and monitor analyses carried out under contract;

(f) to check the maintenance of the department, premises and
equipment;

(g) to ensure that the appropriate validations, including those of
analytical procedures, and calibrations of control equipment are
carried out;

(h) to ensure that the required initial and continuing training of
quality control personnel is carried out and adapted according
to need.

Other duties of the quality control are summarized in sections 17.3
and 17.4.

9.11 The authorized person is responsible for compliance with tech-
nical or regulatory requirements related to the quality of finished
products and the approval of the release of the finished product for
sale.

9.12 The authorized person will also be involved in other activities,
including the following:

(a) implementation (and, when needed, establishment) of the quality
system;
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(b) participation in the development of the company’s quality
manual;

(c) supervision of the regular internal audits or self-inspections;

(d) oversight of the quality control department;

(e) participation in external audit (vendor audit);

(f) participation in validation programmes.

9.13 The function of the approval of the release of a finished batch or
a product can be delegated to a designated person with appropriate
qualifications and experience who will release the product in accor-
dance with an approved procedure. This is normally done by quality
assurance by means of batch review.

9.14 The person responsible for approving a batch for release should
always ensure that the following requirements have been met:

(a) the marketing authorization and the manufacturing authorization
requirements for the product have been met for the batch
concerned,;

(b) the principles and guidelines of GMP, as laid down in the guide-
lines published by WHO, have been followed;

(c) the principal manufacturing and testing processes have been vali-
dated, if different;

(d) all the necessary checks and tests have been performed and
account taken of the production conditions and manufacturing
records;

(e) any planned changes or deviations in manufacturing or quality
control have been notified in accordance with a well defined
reporting system before any product is released. Such changes
may need notification to, and approval by, the drug regulatory
authority;

(f) any additional sampling, inspection, tests and checks have been
carried out or initiated, as appropriate, to cover planned changes
and deviations;

(g) all necessary production and quality control documentation has
been completed and endorsed by supervisors trained in appropri-
ate disciplines;

(h) appropriate audits, self-inspections and spot-checks are carried
out by experienced and trained staff;

(i) approval has been given by the head of quality control;

(j) all relevant factors have been considered, including any not spe-
cifically associated with the output batch directly under review
(e.g. subdivision of output batches from a common input, factors
associated with continuous production runs).
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11.

Training

10.1 The manufacturer should provide training in accordance with a
written programme for all personnel whose duties take them into
manufacturing areas or into control laboratories (including the tech-
nical, maintenance and cleaning personnel) and for other personnel
as required.

10.2 Besides basic training on the theory and practice of GMP, newly
recruited personnel should receive training appropriate to the duties
assigned to them. Continuing training should also be given, and its
practical effectiveness periodically assessed. Approved training pro-
grammes should be available. Training records should be kept.

10.3 Personnel working in areas where contamination is a hazard, e.g.
clean areas or areas where highly active, toxic, infectious or sensitiz-
ing materials are handled, should be given specific training.

10.4 The concept of quality assurance and all the measures which aid
its understanding and implementation should be fully discussed dur-
ing the training sessions.

10.5 Visitors or untrained personnel should preferably not be taken
into the production and quality control areas. If this is unavoidable,
they should be given relevant information in advance (particularly
about personal hygiene) and the prescribed protective clothing. They
should be closely supervised.

10.6 Consultant and contract staff should be qualified for the services
they provide. Evidence of this should be included in the training
records.

Personal hygiene

11.1 All personnel, prior to and during employment, as appropriate,
should undergo health examinations. Personnel conducting visual in-
spections should also undergo periodic eye examinations.

11.2 All personnel should be trained in the practices of personal
hygiene. A high level of personal hygiene should be observed by all
those concerned with manufacturing processes. In particular,
personnel should be instructed to wash their hands before entering
production areas. Signs to this effect should be posted and instruc-
tions observed.

11.3 Any person shown at any time to have an apparent illness or
open lesions that may adversely affect the quality of products should
not be allowed to handle starting materials, packaging materials,
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in-process materials or drug products until the condition is no longer
judged to be a risk.

11.4 All employees should be instructed and encouraged to report
to their immediate supervisor any conditions (relating to plant,
equipment or personnel) that they consider may adversely affect the
products.

11.5 Direct contact should be avoided between the operator’s hands
and starting materials, primary packaging materials and intermediate
or bulk product.

11.6 To ensure protection of the product from contamination, per-
sonnel should wear clean body coverings appropriate to the duties
they perform, including appropriate hair covering. Used clothes, if
reusable, should be stored in separate closed containers until properly
laundered and, if necessary, disinfected or sterilized.

11.7 Smoking, eating, drinking, chewing, and keeping plants, food,
drink, smoking material and personal medicines should not be per-
mitted in production, laboratory and storage areas, or in any other
areas where they might adversely influence product quality.

11.8 Personal hygiene procedures including the use of protective
clothing should apply to all persons entering production areas,
whether they are temporary or full-time employees or non-
employees, e.g. contractors’ employees, visitors, senior managers, and
inspectors.

Premises

12.1 Principle. Premises must be located, designed, constructed,
adapted, and maintained to suit the operations to be carried out.

General

12.2 The layout and design of premises must aim to minimize the risk
of errors and permit effective cleaning and maintenance in order to
avoid cross-contamination, build-up of dust or dirt, and, in general,
any adverse effect on the quality of products.

12.3 Where dust is generated (e.g. during sampling, weighing, mixing
and processing operations, packaging of powder), measures should be
taken to avoid cross-contamination and facilitate cleaning.

12.4 Premises should be situated in an environment that, when con-
sidered together with measures to protect the manufacturing process,
presents minimum risk of causing any contamination of materials or
products.



12.5 Premises used for the manufacture of finished products should
be suitably designed and constructed to facilitate good sanitation.

12.6 Premises should be carefully maintained, and it should be en-
sured that repair and maintenance operations do not present any
hazard to the quality of products.

12.7 Premises should be cleaned and, where applicable, disinfected
according to detailed written procedures. Records should be
maintained.

12.8 Electrical supply, lighting, temperature, humidity and ventila-
tion should be appropriate and such that they do not adversely affect,
directly or indirectly, either the pharmaceutical products during their
manufacture and storage, or the accurate functioning of equipment.

12.9 Premises should be designed and equipped so as to afford maxi-
mum protection against the entry of insects, birds or other animals.
There should be a procedure for rodent and pest control.

12.10 Premises should be designed to ensure the logical flow of mate-
rials and personnel.

Ancillary areas

12.11 Rest and refreshment rooms should be separate from manufac-
turing and control areas.

12.12 Facilities for changing and storing clothes and for washing and
toilet purposes should be easily accessible and appropriate for the
number of users. Toilets should not communicate directly with
production or storage areas.

12.13 Maintenance workshops should if possible be separated from
production areas. Whenever parts and tools are stored in the produc-
tion area, they should be kept in rooms or lockers reserved for that
use.

12.14 Animal houses should be well isolated from other areas, with
separate entrance (animal access) and air-handling facilities.

Storage areas

12.15 Storage areas should be of sufficient capacity to allow orderly
storage of the various categories of materials and products with
proper separation and segregation: starting and packaging materials,
intermediates, bulk and finished products, products in quarantine,
and released, rejected, returned or recalled products.

12.16 Storage areas should be designed or adapted to ensure good
storage conditions. In particular, they should be clean, dry, sufficiently
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lit and maintained within acceptable temperature limits. Where
special storage conditions are required (e.g. temperature, humidity)
these should be provided, controlled, monitored and recorded where
appropriate.

12.17 Receiving and dispatch bays should be separated and protect
materials and products from the weather. Receiving areas should be
designed and equipped to allow containers of incoming materials to
be cleaned if necessary before storage.

12.18 Where quarantine status is ensured by storage in separate
areas, these areas must be clearly marked and their access restricted
to authorized personnel. Any system replacing the physical quaran-
tine should give equivalent security.

12.19 Segregation should be provided for the storage of rejected,
recalled, or returned materials or products.

12.20 Highly active and radioactive materials, narcotics, other dan-
gerous drugs, and substances presenting special risks of abuse, fire or
explosion should be stored in safe and secure areas.

12.21 Printed packaging materials are considered critical to the con-
formity of the pharmaceutical product to its labelling and special
attention should be paid to sampling and the safe and secure storage
of these materials.

12.22 There should normally be a separate sampling area for starting
materials. (If sampling is performed in the storage area, it should be
conducted in such a way as to prevent contamination or cross-
contamination.)

Weighing areas

12.23 The weighing of starting materials and the estimation of yield
by weighing should be carried out in separate weighing areas designed
for that use, for example with provisions for dust control. Such areas
may be part of either storage or production areas.

Production areas

12.24 In order to minimize the risk of a serious medical hazard due to
cross-contamination, dedicated and self-contained facilities must be
available for the production of particular pharmaceutical products,
such as highly sensitizing materials (e.g. penicillins) or biological
preparations (e.g. live microorganisms). The production of certain
other highly active products, such as some antibiotics, hormones,
cytotoxic substances and certain non-pharmaceutical products,
should not be conducted in the same facilities. In exceptional cases,



the principle of campaign working in the same facilities can be ac-
cepted provided that specific precautions are taken and the necessary
validations (including cleaning validation) are made. The manufac-
ture of technical poisons, such as pesticides and herbicides, should not
be allowed in premises used for the manufacture of pharmaceutical
products.

12.25 Premises should preferably be laid out in such a way as to allow
the production to take place in areas connected in a logical order
corresponding to the sequence of the operations and to the requisite
cleanliness levels.

12.26 The adequacy of the working and in-process storage space
should permit the orderly and logical positioning of equipment and
materials so as to minimize the risk of confusion between different
pharmaceutical products or their components, to avoid cross-
contamination, and to minimize the risk of omission or wrong appli-
cation of any of the manufacturing or control steps.

12.27 Where starting and primary packaging materials and interme-
diate or bulk products are exposed to the environment, interior sur-
faces (walls, floors and ceilings) should be smooth and free from
cracks and open joints, should not shed particulate matter, and should
permit easy and effective cleaning and, if necessary, disinfection.

12.28 Pipework, light fittings, ventilation points and other services
should be designed and sited to avoid the creation of recesses that are
difficult to clean. As far as possible, for maintenance purposes, they
should be accessible from outside the manufacturing areas.

12.29 Drains should be of adequate size and designed and equipped
to prevent back-flow. Open channels should be avoided where
possible, but if they are necessary they should be shallow to facilitate
cleaning and disinfection.

12.30 Production areas should be effectively ventilated, with air-
control facilities (including filtration of air to a sufficient level to
prevent contamination and cross-contamination, as well as control of
temperature and, where necessary, humidity) appropriate to the
products handled, to the operations undertaken and to the external
environment. These areas should be regularly monitored during both
production and non-production periods to ensure compliance with
their design specifications.

12.31 Premises for the packaging of pharmaceutical products should
be specifically designed and laid out so as to avoid mix-ups or cross-
contamination.
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12.32 Production areas should be well lit, particularly where visual
on-line controls are carried out.

Quality control areas

12.33 Quality control laboratories should be separated from produc-
tion areas. Areas where biological, microbiological or radioisotope
test methods are employed should be separated from each other.

12.34 Quality control laboratories should be designed to suit the
operations to be carried out in them. Sufficient space should be given
to avoid mix-ups and cross-contamination. There should be adequate
suitable storage space for samples, reference standards (if necessary,
with cooling), solvents, reagents and records.

12.35 The design of the laboratories should take into account the
suitability of construction materials, prevention of fumes and ventila-
tion. There should be separate air supply to laboratories and produc-
tion areas. Separate air-handling units and other provisions are
needed for biological, microbiological and radioisotope laboratories.

12.36 A separate room may be needed for instruments to protect
them against electrical interference, vibration, contact with excessive
moisture and other external factors, or where it is necessary to isolate
the instruments.

Equipment

13.1 Equipment must be located, designed, constructed, adapted, and
maintained to suit the operations to be carried out. The layout
and design of equipment must aim to minimize the risk of errors
and permit effective cleaning and maintenance in order to avoid
cross-contamination, build-up of dust or dirt, and, in general, any
adverse effect on the quality of products.

13.2 Equipment should be installed in such a way as to minimize any
risk of error or of contamination.

13.3 Fixed pipework should be clearly labelled to indicate the con-
tents and, where applicable, the direction of flow.

13.4 All service pipings and devices should be adequately marked
and special attention paid to the provision of non-interchangeable
connections or adaptors for dangerous gases and liquids.

13.5 Balances and other measuring equipment of an appropriate
range and precision should be available for production and control
operations and should be calibrated on a scheduled basis.



14.

13.6 Production equipment should be thoroughly cleaned on a sched-
uled basis.

13.7 Laboratory equipment and instruments should be suited to the
testing procedures undertaken.

13.8 Washing, cleaning and drying equipment should be chosen and
used so as not to be a source of contamination.

13.9 Production equipment should not present any hazard to the
products. The parts of the production equipment that come into
contact with the product must not be reactive, additive, or absorptive
to an extent that would affect the quality of the product.

13.10 Defective equipment should be removed from production and
quality control areas. If this is not possible, it should be clearly
labelled as defective to prevent use.

13.11 Closed equipment should be used whenever appropriate.
Where open equipment is used or equipment is opened, precautions
should be taken to minimize contamination.

13.12 Non-dedicated equipment should be cleaned according to
validated cleaning procedures between production of different
pharmaceutical products to prevent cross-contamination.

13.13 Current drawings of critical equipment and support systems
should be maintained.

Materials

14.1 Principle. The main objective of a pharmaceutical plant is to
produce finished products for patients’ use from a combination of
materials (starting and packaging).

14.2 Materials include starting materials, packaging materials, gases,
solvents, process aids, reagents and labelling materials.

General

14.3 No materials used for operations such as cleaning, lubrication of
equipment and pest control, should come into direct contact with the
product. Where possible, such materials should be of a suitable grade
(e.g. food grade) to minimize health risks.

14.4 All incoming materials and finished products should be quaran-
tined immediately after receipt or processing, until they are released
for use or distribution.

14.5 All materials and products should be stored under the appropri-
ate conditions established by the manufacturer and in an orderly
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fashion to permit batch segregation and stock rotation by a first-
expire, first-out rule.

14.6. Water used in the manufacture of pharmaceutical products
should be suitable for its intended use.

Starting materials

14.7 The purchase of starting materials is an important operation that
should involve staff who have a particular and thorough knowledge of
the products and suppliers.

14.8 Starting materials should be purchased only from approved
suppliers and, where possible, directly from the producer. It is also
recommended that the specifications established by the manufacturer
for the starting materials be discussed with the suppliers. It is of
benefit that all critical aspects of the production and control of the
starting material in question, including handling, labelling and pack-
aging requirements as well as complaints and rejection procedures,
are contractually agreed between the manufacturer and the supplier.

14.9 For each consignment, the containers should be checked for at
least integrity of package and seal and for correspondence between
the order, the delivery note, and the supplier’s labels.

14.10 All incoming materials should be checked to ensure that the
consignment corresponds to the order. Containers should be cleaned
where necessary and labelled, if required, with the prescribed
information. Where additional labels are attached to containers, the
original information should not be lost.

14.11 Damage to containers and any other problem that might
adversely affect the quality of a material should be recorded and
reported to the quality control department and investigated.

14.12 If one delivery of material is made up of different batches, each
batch must be considered as separate for sampling, testing and
release.

14.13 Starting materials in the storage area should be appropriately
labelled. Labels should bear at least the following information:

(a) the designated name of the product and the internal code refer-
ence where applicable;

(b) the batch number given by the supplier and, on receipt, the
control or batch number given by the manufacturer, if any,
documented so as to ensure traceability;

(c) the status of the contents (e.g. on quarantine, on test, released,
rejected, returned, recalled);



(d) where appropriate, an expiry date or a date beyond which retest-
ing is necessary.

When fully validated computerized storage systems are used, not all
of the above information need be in a legible form on the label.

14.14 There should be appropriate procedures or measures to ensure
the identity of the contents of each container of starting material.
Bulk containers from which samples have been drawn should be
identified.

14.15 Only starting materials released by the quality control depart-
ment and within their shelf-life should be used.

14.16 Starting materials should be dispensed only by designated
persons, following a written procedure, to ensure that the correct
materials are accurately weighed or measured into clean and properly
labelled containers.

14.17 Each dispensed material and its weight or volume should be
independently checked and the check recorded.

14.18 Materials dispensed for each batch of the final product should
be kept together and conspicuously labelled as such.

Packaging materials

14.19 The purchase, handling and control of primary and printed
packaging materials should be as for starting materials.

14.20 Particular attention should be paid to printed packaging mate-
rials. They should be stored in secure conditions so as to exclude the
possibility of unauthorized access. Roll feed labels should be used
wherever possible. Cut labels and other loose printed materials
should be stored and transported in separate closed containers so
as to avoid mix-ups. Packaging materials should be issued for use only
by designated personnel following an approved and documented
procedure.

14.21 Each delivery or batch of printed or primary packaging mate-
rial should be given a specific reference number or identification
mark.

14.22 Outdated or obsolete primary packaging material or printed
packaging material should be destroyed and its disposal recorded.

14.23 All products and packaging materials to be used should be
checked on delivery to the packaging department for quantity,
identity and conformity with the packaging instructions.
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Intermediate and bulk products

14.24 Intermediate and bulk products should be kept under appro-
priate conditions.

14.25 Intermediate and bulk products purchased as such should be
handled on receipt as though they were starting materials.

Finished products

14.26 Finished products should be held in quarantine until their final
release, after which they should be stored as usable stock under
conditions established by the manufacturer.

14.27 The evaluation of finished products and the documentation
necessary for release of a product for sale are described in section 17,
“Good practices in quality control”.

Rejected, recovered, reprocessed and reworked materials

14.28 Rejected materials and products should be clearly marked
as such and stored separately in restricted areas. They should either
be returned to the suppliers or, where appropriate, reprocessed or
destroyed in a timely manner. Whatever action is taken should be
approved by authorized personnel and recorded.

14.29 The reworking or recovery of rejected products should be ex-
ceptional. It is permitted only if the quality of the final product is not
affected, if the specifications are met, and if it is done in accordance
with a defined and authorized procedure after evaluation of the risks
involved. A record should be kept of the reworking or recovery. A
reworked batch should be given a new batch number.

14.30 The introduction of all or part of earlier batches, conforming to
the required quality, into a batch of the same product at a defined
stage of manufacture should be authorized beforehand. This recovery
should be carried out in accordance with a defined procedure after
evaluation of the risks involved, including any possible effect on shelf-
life. The recovery should be recorded.

14.31 The need for additional testing of any finished product that has
been reprocessed, reworked or into which a recovered product has
been incorporated, should be considered by the quality control
department.

Recalled products

14.32 Recalled products should be identified and stored separately in
a secure area until a decision is taken on their fate. The decision
should be made as soon as possible.



Returned goods

14.33 Products returned from the market should be destroyed unless
it is certain that their quality is satisfactory; in such cases they may be
considered for resale or relabelling, or alternative action taken only
after they have been critically assessed by the quality control function
in accordance with a written procedure. The nature of the product,
any special storage conditions it requires, its condition and history,
and the time elapsed since it was issued should all be taken into
account in this assessment. Where any doubt arises over the quality of
the product, it should not be considered suitable for reissue or reuse.
Any action taken should be appropriately recorded.

Reagents and culture media

14.34 There should be records for the receipt and preparation of
reagents and culture media.

14.35 Reagents made up in the laboratory should be prepared ac-
cording to written procedures and appropriately labelled. The label
should indicate the concentration, standardization factor, shelf-life,
the date when restandardization is due, and the storage conditions.
The label should be signed and dated by the person preparing the
reagent.

14.36 Both positive and negative controls should be applied to verify
the suitability of culture media each time they are prepared and used.
The size of the inoculum used in positive controls should be appropri-
ate to the sensitivity required.

Reference standards

14.37 Whenever official reference standards exist, these should
preferably be used.

14.38 Official reference standards should be used only for the
purpose described in the appropriate monograph.

14.39 Reference standards prepared by the producer should be
tested, released and stored in the same way as official standards. They
should be kept under the responsibility of a designated person in a
secure area.

14.40 Secondary or working standards may be established by the
application of appropriate tests and checks at regular intervals to
ensure standardization.
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14.41 Reference standards should be properly labelled with at least
the following information:

(a) name of the material;

(b) batch or lot number and control number;
(c) date of preparation;

(d) shelf-life;

(e) potency;

(f) storage conditions.

14.42 All in-house reference standards should be standardized
against an official reference standard, when available, initially and at
regular intervals thereafter.

14.43 All reference standards should be stored and used in a manner
that will not adversely affect their quality.

Waste materials

14.44 Provision should be made for the proper and safe storage of
waste materials awaiting disposal. Toxic substances and flammable
materials should be stored in suitably designed, separate, enclosed
cupboards, as required by national legislation.

14.45 Waste material should not be allowed to accumulate. It should
be collected in suitable receptacles for removal to collection points
outside the buildings and disposed of safely and in a sanitary manner
at regular and frequent intervals.

Miscellaneous

14.46 Rodenticides, insecticides, fumigating agents and sanitizing
materials should not be permitted to contaminate equipment, start-
ing materials, packaging materials, in-process materials or finished
products.

Documentation

15.1 Principle. Good documentation is an essential part of the quality
assurance system and, as such, should exist for all aspects of GMP. Its
aims are to define the specifications and procedures for all materials
and methods of manufacture and control; to ensure that all personnel
concerned with manufacture know what to do and when to do it; to
ensure that authorized persons have all the information necessary to
decide whether or not to release a batch of a drug for sale, to ensure
the existence of documented evidence, traceability, and to provide
records and an audit trail that will permit investigation. It ensures the
availability of the data needed for validation, review and statistical
analysis. The design and use of documents depend upon the manufac-



turer. In some cases some or all of the documents described below
may be brought together, but they will usually be separate.

General

15.2 Documents should be designed, prepared, reviewed and dis-
tributed with care. They should comply with the relevant parts of the
manufacturing and marketing authorizations.

15.3 Documents should be approved, signed and dated by the appro-
priate responsible persons. No document should be changed without
authorization and approval.

15.4 Documents should have unambiguous contents: the title, nature
and purpose should be clearly stated. They should be laid out in an
orderly fashion and be easy to check. Reproduced documents should
be clear and legible. The reproduction of working documents from
master documents must not allow any error to be introduced through
the reproduction process.

15.5 Documents should be regularly reviewed and kept up to date.
When a document has been revised, a system should exist to prevent
inadvertent use of the superseded version. Superseded documents
should be retained for a specific period of time.

15.6 Where documents require the entry of data, these entries should
be clear, legible and indelible. Sufficient space should be provided for
such entries.

15.7 Any alteration made to a document should be signed and dated;
the alteration should permit the reading of the original information.
Where appropriate, the reason for the alteration should be recorded.

15.8 Records should be made or completed when any action is taken
and in such a way that all significant activities concerning the manu-
facture of pharmaceutical products are traceable. Records should be
retained for at least one year after the expiry date of the finished
product.

15.9 Data (and records for storage) may be recorded by electronic
data-processing systems or by photographic or other reliable means.
Master formulae and detailed standard operating procedures relating
to the system in use should be available and the accuracy of the
records should be checked. If documentation is handled by electronic
data-processing methods, only authorized persons should be able to
enter or modify data in the computer, and there should be a record of
changes and deletions; access should be restricted by passwords or
other means and the entry of critical data should be independently
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checked. Batch records stored electronically should be protected by
back-up transfer on magnetic tape, microfilm, paper print-outs or
other means. It is particularly important that, during the period of
retention, the data are readily available.

Documents required

Labels

15.10 Labels applied to containers, equipment or premises should be
clear, unambiguous and in the company’s agreed format. It is often
helpful in addition to the wording on the labels to use colours to
indicate status (e.g. quarantined, accepted, rejected, clean).

15.11 All finished drug products should be identified by labelling,
as required by the national legislation, bearing at least the following
information:

(a) the name of the drug product;

(b) a list of the active ingredients (if applicable, with the INNs),
showing the amount of each present and a statement of the net
contents (e.g. number of dosage units, weight, volume);

(c) the batch number assigned by the manufacturer;

(d) the expiry date in an uncoded form;

(e) any special storage conditions or handling precautions that may
be necessary;

(f) directions for use, and warnings and precautions that may be
necessary;

(g) the name and address of the manufacturer or the company or the
person responsible for placing the product on the market.

15.12 For reference standards, the label and/or accompanying docu-
ment should indicate potency or concentration, date of manufacture,
expiry date, date the closure is first opened, storage conditions and
control number, as appropriate.

Specifications and testing procedures

15.13 Testing procedures described in documents should be validated
in the context of available facilities and equipment before they are
adopted for routine testing.

15.14 There should be appropriately authorized and dated specifica-
tions, including tests on identity, content, purity and quality, for start-
ing and packaging materials and for finished products; where
appropriate, they should also be available for intermediate or bulk
products. Specifications for water, solvents and reagents (e.g. acids
and bases) used in production should be included.



15.15 Each specification should be approved, signed and dated, and
maintained by quality control, quality assurance unit or documenta-
tion centre. Specifications for starting materials, intermediates, and
bulk, finished products and packaging meterials are referred to in
sections 15.18-15.21.

15.16 Periodic revisions of the specifications may be necessary to
comply with new editions of the national pharmacopoeia or other
official compendia.

15.17 Pharmacopoeias, reference standards, reference spectra and
other reference materials should be available in the quality control
laboratory.

Specifications for starting and packaging materials

15.18 Specifications for starting, primary and printed packaging ma-
terials should provide, if applicable, a description of the materials,
including:

(a) the designated name (if applicable, the INN) and internal code
reference;

(b) the reference, if any, to a pharmacopoeial monograph;

(c) qualitative and quantitative requirements with acceptance limits.

Depending on the company’s practice other data may be added to the
specification, such as:

(a) the supplier and the original producer of the materials;

(b) a specimen of printed materials;

(c) directions for sampling and testing, or a reference to procedures;
(d) storage conditions and precautions;

(e) the maximum period of storage before re-examination.

Packaging material should conform to specifications, and should be
compatible with the material and/or with the drug product it contains.
The material should be examined for compliance with the specifica-
tion, and for defects as well as for the correctness of identity markings.

15.19 Documents describing testing procedures should state the re-
quired frequency for re-assaying each starting material, as deter-
mined by its stability.

Specifications for intermediate and bulk products

15.20 Specifications for intermediate and bulk products should be
available. The specifications should be similar to specifications for
starting materials or for finished products, as appropriate.
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Specifications for finished products
15.21 Specifications for finished products should include:

(a)
(b)

(c)
(d)
(e)
(f)

(2)
(h)

the designated name of the product and the code reference,
where applicable;

the designated name(s) of the active ingredient(s) (if applicable,
with the INN(s));

the formula or a reference to the formula;

a description of the dosage form and package details;

directions for sampling and testing or a reference to procedures;
the qualitative and quantitative requirements, with acceptance
limits;

the storage conditions and precautions, where applicable;

the shelf-life.

Master formulae
15.22 A formally authorized master formula should exist for each
product and batch size to be manufactured.

15.23 The master formula should include:

(a)
(b)
(c)

(d)

(e)

(f)

(2)

(h)
(i)

G)

the name of the product, with a product reference code relating
to its specification;

a description of the dosage form, strength of the product and
batch size;

a list of all starting materials to be used (if applicable, with the
INNs), with the amount of each, described using the designated
name and a reference that is unique to that material (mention
should be made of any substance that may disappear in the course
of processing);

a statement of the expected final yield with the acceptable limits,
and of relevant intermediate yields, where applicable;

a statement of the processing location and the principal equip-
ment to be used;

the methods, or reference to the methods, to be used for prepar-
ing and operating the critical equipment, e.g. cleaning (especially
after a change in product), assembling, calibrating, sterilizing,
use;

detailed step-wise processing instructions (e.g. checks on ma-
terials, pretreatments, sequence for adding materials, mixing
times, temperatures);

the instructions for any in-process controls with their limits;
where necessary, the requirements for storage of the products,
including the container, the labelling, and any special storage
conditions;

any special precautions to be observed.



Packaging instructions

15.24 Formally authorized packaging instructions should exist for
each product, pack size and type. These should normally include, or
make reference to:

(a) the name of the product;

(b) a description of its pharmaceutical form, strength and, where
applicable, method of application;

(c) the pack size expressed in terms of the number, weight or volume
of the product in the final container;

(d) a complete list of all the packaging materials required for a
standard batch size, including quantities, sizes and types, with the
code or reference number relating to the specifications for each
packaging material;

(e) where appropriate, an example or reproduction of the relevant
printed packaging materials and specimens, indicating where the
batch number and expiry date of the product have been marked;

(f) special precautions to be observed, including a careful examina-
tion of the packaging area and equipment in order to ascertain
the line clearance before and after packaging operations;

(g) adescription of the packaging operation, including any significant
subsidiary operations, and equipment to be used;

(h) details of in-process controls with instructions for sampling and
acceptance limits.

Batch processing records

15.25 A batch processing record should be kept for each batch
processed. It should be based on the relevant parts of the currently
approved specifications on the record. The method of preparation of
such records should be designed to avoid errors. (Copying or vali-
dated computer programmes are recommended. Transcribing from
approved documents should be avoided.)

15.26 Before any processing begins, a check should be made that the
equipment and work station are clear of previous products, docu-
ments, or materials not required for the planned process, and that
the equipment is clean and suitable for use. This check should be
recorded.

15.27 During processing, the following information should be re-
corded at the time each action is taken, and after completion the
record should be dated and signed by the person responsible for the
processing operations:

(a) the name of the product;
(b) the number of the batch being manufactured;
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(c) dates and times of commencement, of significant intermediate
stages, and of completion of production;

(d) the name of the person responsible for each stage of production;

(e) the initials of the operator(s) of different significant steps of
production and, where appropriate, of the person(s) who
checked each of these operations (e.g. weighing);

(f) the batch number and/or analytical control number and the
quantity of each starting material actually weighed (including the
batch number and amount of any recovered or reprocessed
material added);

(g) any relevant processing operation or event and the major equip-
ment used;

(h) the in-process controls performed, the initials of the person(s)
carrying them out, and the results obtained;

(i) the amount of product obtained at different and pertinent stages
of manufacture (yield), together with comments or explanations
for significant deviations from the expected yield;

(j) notes on special problems including details, with signed authori-
zation for any deviation from the master formula.

Batch packaging records

15.28 A batch packaging record should be kept for each batch or part
batch processed. It should be based on the relevant parts of the
approved packaging instructions, and the method of preparing such
records should be designed to avoid errors. (Copying or validated
computer programmes are recommended. Transcribing from ap-
proved documents should be avoided.)

15.29 Before any packaging operation begins, checks should be made
that the equipment and work station are clear of previous products,
documents or materials not required for the planned packaging
operations, and that equipment is clean and suitable for use. These
checks should be recorded.

15.30 The following information should be recorded at the time each
action is taken, and the date and the person responsible should be
clearly identified by signature or electronic password:

(a) the name of the product, the batch number and the quantity of
bulk product to be packed, as well as the batch number and the
planned quantity of finished product that will be obtained, the
quantity actually obtained and the reconciliation;

(b) the date(s) and time(s) of the packaging operations;

(c) the name of the responsible person carrying out the packaging
operation;



(d) the initials of the operators of the different significant steps;

(e) the checks made for identity and conformity with the packaging
instructions, including the results of in-process controls;

(f) details of the packaging operations carried out, including refer-
ences to equipment and the packaging lines used, and, when
necessary, the instructions for keeping the product unpacked or a
record of returning product that has not been packaged to the
storage area;

(g) whenever possible, samples of the printed packaging materials
used, including specimens bearing the approval for the printing
of and regular check (where appropriate) of the batch number,
expiry date, and any additional overprinting;

(h) notes on any special problems, including details of any deviation
from the packaging instructions, with written authorization by an
appropriate person;

(i) the quantities and reference number or identification of all
printed packaging materials and bulk product issued, used,
destroyed or returned to stock and the quantities of product
obtained to permit an adequate reconciliation.

Standard operating procedures (SOPs) and records

15.31 Standard operating procedures and associated records of ac-
tions taken or, where appropriate, conclusions reached should be
available for:

(a) equipment assembly and validation;

(b) analytical apparatus and calibration;

(c) maintenance, cleaning and sanitization;

(d) personnel matters including qualification, training, clothing and
hygiene;

(e) environmental monitoring;

(f) pest control,

(g) complaints;

(h) recalls;

(i) returns.

15.32 There should be standard operating procedures and records
for the receipt of each delivery of starting material and primary and
printed packaging material.

15.33 The records of the receipts should include:

(a) the name of the material on the delivery note and the containers;
(b) the “in-house” name and/or code of material if different from (a);
(c) the date of receipt;

(d) the supplier’s name and, if possible, manufacturer’s name;
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(e) the manufacturer’s batch or reference number;

(f) the total quantity, and number of containers received;
(g) the batch number assigned after receipt;

(h) any relevant comment (e.g. state of the containers).

15.34 There should be standard operating procedures for the internal
labelling, quarantine and storage of starting materials, packaging
materials and other materials, as appropriate.

15.35 Standard operating procedures should be available for each
instrument and piece of equipment (e.g. use, calibration, cleaning,
maintenance) and placed in close proximity to the equipment.

15.36 There should be standard operating procedures for sampling,
which specify the person(s) authorized to take samples.

15.37 The sampling instructions should include:

(a) the method of sampling and the sampling plan;

(b) the equipment to be used;

(c) any precautions to be observed to avoid contamination of the
material or any deterioration in its quality;

(d) the amount(s) of sample(s) to be taken;

(e) instructions for any required subdivision of the sample;

(f) the type of sample container(s) to be used, and whether they are
for aseptic sampling or for normal sampling, and labelling;

(g) any specific precautions to be observed, especially in regard to
the sampling of sterile or noxious material.

15.38 There should be a standard operating procedure describing the
details of the batch (lot) numbering system, with the objective of
ensuring that each batch of intermediate, bulk or finished product is
identified with a specific batch number.

15.39 The standard operating procedures for batch numbering that
are applied to the processing stage and to the respective packaging
stage should be related to each other.

15.40 The standard operating procedure for batch numbering should
ensure that the same batch numbers will not be used repeatedly; this
applies also to reprocessing.

15.41 Batch-number allocation should be immediately recorded, e.g.
in a logbook. The record should include at least the date of allocation,
product identity and size of batch.

15.42 There should be written procedures for testing materials and
products at different stages of manufacture, describing the methods
and equipment to be used. The tests performed should be recorded.



16.

15.43 Analysis records should include at least the following data:

(a) the name of the material or product and, where applicable,
dosage form;

(b) the batch number and, where appropriate, the manufacturer and/
or supplier;

(c) references to the relevant specifications and testing procedures;

(d) test results, including observations and calculations, and refer-
ence to any specifications (limits);

(e) date(s) and reference number(s) of testing;

(f) the initials of the persons who performed the testing;

(g) the date and initials of the persons who verified the testing and
the calculations, where appropriate;

(h) aclear statement of release or rejection (or other status decision)
and the dated signature of the designated responsible person.

15.44 Written release and rejection procedures should be available
for materials and products, and in particular for the release for sale of
the finished product by an authorized person.

15.45 Records should be maintained of the distribution of each batch
of a product in order, e.g. to facilitate the recall of the batch if
necessary.

15.46 Records should be kept for major and critical equipment, as
appropriate, of any validations, calibrations, maintenance, cleaning,
or repair operations, including dates and the identity of the people
who carried these operations out.

15.47 The use of major and critical equipment and the areas where
products have been processed should be appropriately recorded in
chronological order.

15.48 There should be written procedures assigning responsibility for
cleaning and sanitation and describing in sufficient detail the cleaning
schedules, methods, equipment and materials to be used and facilities
and equipment to be cleaned. Such written procedures should be
followed.

Good practices in production

16.1 Principle. Production operations must follow clearly defined
procedures in accordance with manufacturing and marketing
authorizations, with the objective of obtaining products of the requi-
site quality.
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General

16.2 All handling of materials and products, such as receipt and
cleaning, quarantine, sampling, storage, labelling, dispensing, pro-
cessing, packaging and distribution should be done in accordance with
written procedures or instructions and, where necessary, recorded.

16.3 Any deviation from instructions or procedures should be
avoided as far as possible. If deviations occur, they should be done in
accordance with an approved procedure. The authorization of the
deviation should be approved in writing by a designated person, with
the involvement of the quality control department, when appropriate.

16.4 Checks on yields and reconciliation of quantities should be car-
ried out as necessary to ensure that there are no discrepancies outside
acceptable limits.

16.5 Operations on different products should not be carried out
simultaneously or consecutively in the same room or area unless there
is no risk of mix-up or cross-contamination.

16.6 At all times during processing, all materials, bulk containers,
major items of equipment, and where appropriate, the rooms and
packaging lines being used should be labelled or otherwise identified
with an indication of the product or material being processed, its
strength (where applicable) and the batch number. Where applicable,
this indication should also mention the stage of production. In some
cases it may be useful to record also the name of the previous product
that has been processed.

16.7 Access to production premises should be restricted to author-
ized personnel.

16.8 Normally, non-medicinal products should not be produced in
areas or with equipment destined for the production of pharmaceuti-
cal products.

16.9 In-process controls are usually performed within the production
area. The performance of such in-process controls should not have
any negative effect on the quality of the product or another product
(e.g. cross-contamination or mix-up).

Prevention of cross-contamination and bacterial contamination
during production

16.10 When dry materials and products are used in production, spe-
cial precautions should be taken to prevent the generation and dis-
semination of dust. Provision should be made for proper air control
(e.g. supply and extraction of air of suitable quality).



16.11 Contamination of a starting material or of a product by another
material or product must be avoided. This risk of accidental cross-
contamination arises from the uncontrolled release of dust, gases,
particles, vapours, sprays or organisms from materials and products in
process, from residues on equipment, from intruding insects, and
from operators’ clothing, skin, etc. The significance of this risk varies
with the type of contaminant and of the product being contaminated.
Among the most hazardous contaminants are highly sensitizing
materials, biological preparations such as living organisms, certain
hormones, cytotoxic substances, and other highly active materials.
Products in which contamination is likely to be most significant are
those administered by injection or applied to open wounds and those
given in large doses and/or over a long time.

16.12 Cross-contamination should be avoided by taking appropriate
technical or organizational measures, for example:

(a) carrying out production in dedicated and self-contained areas
(which may be required for products such as penicillins, live
vaccines, live bacterial preparations and certain other
biologicals);

(b) conducting campaign production (separation in time) followed
by appropriate cleaning in accordance with a validated cleaning
procedure;

(c) providing appropriately designed airlocks, pressure differentials,
and air supply and extraction systems;

(d) minimizing the risk of contamination caused by recirculation or
re-entry of untreated or insufficiently treated air;

(e) wearing protective clothing where products or materials are handled;

(f) using cleaning and decontamination procedures of known
effectiveness;

(g) using a “closed system” in production;

(h) testing for residues;

(i) using cleanliness status labels on equipment.

16.13 Measures to prevent cross-contamination and their effective-
ness should be checked periodically according to standard operating
procedures.

16.14 Production areas where susceptible products are processed
should undergo periodic environmental monitoring (e.g. for micro-
biological monitoring and particulate matter where appropriate).

Processing operations

16.15 Before any processing operation is started, steps should be
taken to ensure that the work area and equipment are clean and free
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from any starting materials, products, product residues, labels or
documents not required for the current operation.

16.16 Any necessary in-process controls and environmental controls
should be carried out and recorded.

16.17 Means should be instituted of indicating failures of equipment
or of services (e.g. water, gas) to equipment. Defective equipment
should be withdrawn from use until the defect has been rectified.
After use, production equipment should be cleaned without delay
according to detailed written procedures and stored under clean and
dry conditions in a separate area or in a manner that will prevent
contamination.

16.18 Time limits for storage of eqiupment after cleaning and before
use should be stated and based on data.

16.19 Containers for filling should be cleaned before filling. Atten-
tion should be given to avoiding and removing any contaminants such
as glass fragments and metal particles.

16.20 Any significant deviation from the expected yield should be
recorded and investigated.

16.21 Checks should be carried out to ensure that pipelines and other
pieces of equipment used for the transportation of products from one
area to another are connected in a correct manner.

16.22 Pipes used for conveying distilled or deionized water and,
where appropriate, other water pipes should be sanitized and stored
according to written procedures that detail the action limits for micro-
biological contamination and the measures to be taken.

16.23 Measuring, weighing, recording, and control equipment and
instruments should be serviced and calibrated at prespecified inter-
vals and records maintained. To ensure satisfactory functioning,
instruments should be checked daily or prior to use for performing
analytical tests. The date of calibration and servicing and the date
when recalibration is due should be clearly indicated, preferably on a
label attached to the instrument.

16.24 Repair and maintenance operations should not present any
hazard to the quality of the products.

Packaging operations

16.25 When the programme for packaging operations is being set up,
particular attention should be given to minimizing the risk of cross-
contamination, mix-ups or substitutions. Different products should



not be packaged in close proximity unless there is physical segrega-
tion or an alternative system that will provide equal assurance.

16.26 Before packaging operations are begun, steps should be taken
to ensure that the work area, packaging lines, printing machines and
other equipment are clean and free from any products, materials or
documents used previously and which are not required for the current
operation. The line clearance should be performed according to an
appropriate procedure and checklist, and recorded.

16.27 The name and batch number of the product being handled
should be displayed at each packaging station or line.

16.28 Normally, filling and sealing should be followed as quickly as
possible by labelling. If labelling is delayed, appropriate procedures
should be applied to ensure that no mix-ups or mislabelling can occur.

16.29 The correct performance of any printing (e.g. of code numbers
or expiry dates) done separately or in the course of the packaging
should be checked and recorded. Attention should be paid to printing
by hand, which should be rechecked at regular intervals.

16.30 Special care should be taken when cut labels are used and when
overprinting is carried out off-line, and in hand-packaging operations.
Roll-feed labels are normally preferable to cut labels in helping to
avoid mix-ups. On-line verification of all labels by automated elec-
tronic means can be helpful in preventing mix-ups, but checks should
be made to ensure that any electronic code readers, label counters,
or similar devices are operating correctly. When labels are attached
manually, in-process control checks should be performed more
frequently.

16.31 Printed and embossed information on packaging materials
should be distinct and resistant to fading or erasing.

16.32 Regular on-line control of the product during packaging should
include at least checks on:

(a) the general appearance of the packages;

(b) whether the packages are complete;

(c) whether the correct products and packaging materials are used;
(d) whether any overprinting is correct;

(e) the correct functioning of line monitors.

Samples taken away from the packaging line should not be returned.

16.33 Products that have been involved in an unusual event during
packaging should be reintroduced into the process only after special
inspection, investigation and approval by authorized personnel. A
detailed record should be kept of this operation.
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16.34 Any significant or unusual discrepancy observed during re-
conciliation of the amount of bulk product and printed packaging
materials and the number of units produced should be investigated,
satisfactorily accounted for, and recorded before release.

16.35 Upon completion of a packaging operation, any unused batch-
coded packaging materials should be destroyed and the destruction
recorded. A documented procedure requiring checks to be performed
before returning unused materials should be followed if uncoded
printed materials are returned to stock.

Good practices in quality control

17.1 Quality control is the part of GMP concerned with sampling,
specifications and testing, and with the organization, documentation
and release procedures which ensure that the necessary and relevant
tests are actually carried out and that materials are not released for
use, nor products released for sale or supply, until their quality has
been judged to be satisfactory. Quality control is not confined to
laboratory operations but must be involved in all decisions concern-
ing the quality of the product.

17.2 The independence of quality control from production is consid-
ered fundamental.

17.3 Each manufacturer (the holder of a manufacturing authoriza-
tion) should have a quality control function. The quality control func-
tion should be independent of other departments and under the
authority of a person with appropriate qualifications and experience,
who has one or several control laboratories at his or her disposal.
Adequate resources must be available to ensure that all the quality
control arrangements are effectively and reliably carried out. The
basic requirements for quality control are as follows:

(a) adequate facilities, trained personnel and approved procedures
must be available for sampling, inspecting, and testing starting
materials, packaging materials, and intermediate, bulk, and fin-
ished products, and where appropriate for monitoring environ-
mental conditions for GMP purposes;

(b) samples of starting materials, packaging materials, intermediate
products, bulk products and finished products must be taken
by methods and personnel approved of by the quality control
department;

(c) qualification and validation must be performed;

(d) records must be made (manually and/or by recording instru-
ments) demonstrating that all the required sampling, inspecting



and testing procedures have actually been carried out and that
any deviations have been fully recorded and investigated;

(e) the finished products must contain ingredients complying with the
qualitative and quantitative composition of the product described
in the marketing authorization; the ingredients must be of the
required purity, in their proper container and correctly labelled;

(f) records must be made of the results of inspecting and testing the
materials and intermediate, bulk and finished products against
specifications; product assessment must include a review and
evaluation of the relevant production documentation and an as-
sessment of deviations from specified procedures;

(g) no batch of product is to be released for sale or supply prior to
certification by the authorized person(s) that it is in accordance
with the requirements of the marketing authorization. In certain
countries, by law, the batch release is a task of the authorized
person from production together with the authorized person
from quality control;

(h) sufficient samples of starting materials and products must be
retained to permit future examination of the product if necessary;
the retained product must be kept in its final pack unless the pack
is exceptionally large.

17.4 Quality control as a whole will also have other duties, such as to
establish, validate and implement all quality control procedures, to
evaluate, maintain, and store the reference standards for substances,
to ensure the correct labelling of containers of materials and products,
to ensure that the stability of the active pharmaceutical ingredients
and products is monitored, to participate in the investigation of com-
plaints related to the quality of the product, and to participate in
environmental monitoring. All these operations should be carried
out in accordance with written procedures and, where necessary,
recorded.

17.5 Assessment of finished products should embrace all relevant
factors, including the production conditions, the results of in-process
testing, the manufacturing (including packaging) documentation,
compliance with the specification for the finished product, and an
examination of the finished pack.

17.6 Quality control personnel must have access to production areas
for sampling and investigation as appropriate.

Control of starting materials and intermediate, bulk and finished
products

17.7 All tests should follow the instructions given in the relevant
written test procedure for each material or product. The result should
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be checked by the supervisor before the material or product is
released or rejected.

17.8 Samples should be representative of the batches of material
from which they are taken in accordance with the approved written
procedure.

17.9 Sampling should be carried out so as to avoid contamination
or other adverse effects on quality. The containers that have been
sampled should be marked accordingly and carefully resealed after
sampling.

17.10 Care should be taken during sampling to guard against con-
tamination or mix-up of, or by, the material being sampled. All sam-
pling equipment that comes into contact with the material should be
clean. Some particularly hazardous or potent materials may require
special precautions.

17.11 Sampling equipment should be cleaned and, if necessary,
sterilized before and after each use and stored separately from other
laboratory equipment.

17.12 Each sample container should bear a label indicating:

(a) the name of the sampled material;

(b) the batch or lot number;

(c) the number of the container from which the sample has been
taken;

(d) the number of the sample;

(e) the signature of the person who has taken the sample;

(f) the date of sampling.

17.13 Out-of-specification results obtained during testing of materials
or products should be investigated in accordance with an approved
procedure. Records should be maintained.

Test requirements

Starting and packaging materials

17.14 Before releasing a starting or packaging material for use, the
quality control manager should ensure that the materials have been
tested for conformity with specifications for identity, strength, purity
and other quality parameters.

17.15 An identity test should be conducted on a sample from each
container of starting material (see also section 14.14).

17.16 Each batch (lot) of printed packaging materials must be
examined following receipt.



17.17 In lieu of testing by the manufacturer, a certificate of analysis
may be accepted from the supplier, provided that the manufacturer
establishes the reliability of the supplier’s analysis through appropri-
ate periodic validation of the supplier’s test results (see sections
8.8 and 8.9) and through on-site audits of the supplier’s capabilities.
(This does not affect section 17.15). Certificates must be originals (not
photocopies) or otherwise have their authenticity assured. Certifi-
cates must contain at least the following information (6):

(a) identification (name and address) of the issuing supplier;

(b) signature of the competent official, and statement of his or her
qualifications;

(c) the name of the material tested;

(d) the batch number of the material tested;

(e) the specifications and methods used;

(f) the test results obtained;

(g) the date of testing.

In-process control
17.18 In-process control records should be maintained and form a
part of the batch records (see section 15.25).

Finished products

17.19 For each batch of drug product, there should be an appropriate
laboratory determination of satisfactory conformity to its finished
product specification prior to release.

17.20 Products failing to meet the established specifications or any
other relevant quality criteria should be rejected.

Batch record review

17.21 Production and quality control records should be reviewed as
part of the approval process of batch release. Any divergence or
failure of a batch to meet its specifications should be thoroughly
investigated. The investigation should, if necessary, extend to other
batches of the same product and other products that may have been
associated with the specific failure or discrepancy. A written record of
the investigation should be made and should include the conclusion
and follow-up action.

17.22 Retention samples from each batch of finished product should
be kept for at least one year after the expiry date. Finished products
should usually be kept in their final packaging and stored under
the recommended conditions. If exceptionally large packages are
produced, smaller samples might be stored in appropriate containers.
Samples of active starting materials should be retained for at least one
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year beyond the expiry date of the corresponding finished product.
Other starting materials (other than solvents, gases, and water)
should be retained for a minimum of two years if their stability allows.
Retention samples of materials and products should be of a size
sufficient to permit at least two full re-examinations.

Stability studies

17.23 Quality control should evaluate the quality and stability of
finished pharmaceutical products and, when necessary, of starting
materials and intermediate products.

17.24 Quality control should establish expiry dates and shelf-life
specifications on the basis of stability tests related to storage
conditions.

17.25 A written programme for ongoing stability determination
should be developed and implemented to include elements such as:

(a) a complete description of the drug involved in the study;

(b) the complete set of testing parameters and methods, describing
all tests for potency, purity, and physical characteristics and docu-
mented evidence that these tests indicate stability;

(c) provision for the inclusion of a sufficient number of batches;

(d) the testing schedule for each drug;

(e) provision for special storage conditions;

(f) provision for adequate sample retention;

(g) asummary of all the data generated, including the evaluation and
the conclusions of the study.

17.26 Stability should be determined prior to marketing and follow-
ing any significant changes in processes, equipment, packaging ma-
terials, etc.
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Model certificate of Good Manufacturing Practices

20

A model certificate of Good Manufacturing Practices (GMP) for a
manufacturing site is suggested (see below). This is not part of the
WHO Certification Scheme on the Quality of Pharmaceutical Prod-
ucts Moving in International Commerce but is intended to serve in
situations where a specific GMP certificate is requested by importers,
exporters, procurement agencies and regulatory authorities. It is sug-
gested that the certificate should remain valid for a period of 2 years
from the date of issue, but not exceeding 3 years after the inspection
was carried out.

It is recommended that, where possible, GMP certificates should
have, e.g. security seals, watermarks or holograms, to help prevent
counterfeiting, tampering and other fraudulent activities.



Letterhead of regulatory authority
Model Certificate of Good Manufacturing Practices

This one-page certificate conforms to the format recommeded by the
World Health Organization (general instructions and explanatory
notes attached).'

Certificate No:

On the basis of the inspection carried out on ____ [date] ____ we
certify that the site indicated on this certificate complies with Good
Manufacturing Practices for the dosage forms, categories and activi-
ties listed in Table 1.

1. Name and address of site:

2. Manufacturer’s licence number:

3. Table 1:

Dosage form(s) Category(ies) Activity(ies)

The responsibility for the quality of the individual batches of the
pharmaceutical products manufactured through this process lies with
the manufacturer.

This certificate remains valid until [date] It becomes invalid
if the activities and/or categories certified herewith are changed or if
the site is no longer considered to be in compliance with GMP.

Address of certifying authority:

Name and function of responsible person:

Email: Telephone no.: Fax no.:

Signature: Stamp and date:

" This model certificate for GMP is not part of the WHO Certification Scheme on the
Quality of Pharmaceutical Products Moving in International Commerce.
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Explanatory notes
(1) This certificate, which is in the format recommeded by WHO,
certifies the status of the Site listed in point 1 of the certificate.

(2) The certification number should be traceable within the regula-
tory authority issuing the certificate.

(3) Where the regulatory authority issues a licence for the site this
number should be specified. Record “not applicable” in case
where there is no legal framework for the issuing of a licence.

(4) Table 1

List the dosage forms, starting materials, categories and activities.
Examples give below.

Example 1
Pharmaceutical Category(ies) Activity(ies)
Product(s)’
Dosage form(s):
Tablets Cytotoxic Packaging
Hormone Production, packaging,
quality control
Penicillin Repackaging and labelling
Injectables Cefalosporin Aseptic preparation,
packaging, labelling
Example 2
Pharmaceutical Category(ies) Activity(ies)
Product(s)’

Starting material(s)?

Paracetamol Analgesic Synthesis, purification,
packing, labelling

? Pharmaceutical Products: Any medicine intended for human use or veterinary product
administered to food-producing animals, presented in its finished dosage for or as a
starting material for use in such a dosage form, that is subject to control by
pharmaceutical legislation in both the exporting state and the importing state.

% Starting Materials: Any substance of a defined quality used in the production of a
pharmaceutical product, but excluding packaging materials.
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Use, whenever available, International Nonproprietary Names
(INNs) or otherwise national nonproprietary names.

(5) The certificate remains valid until the specified date. The
certificate becomes invalid if the activities and/or categories certified
are changed or if the site is no longer considered to be in compliance
with GMP.

(6) The requirements for good practices in the manufacture and
quality control of drugs referred to in the certificate are those in-
cluded in Quality Assurance of Pharmaceuticals: a compendium of
guidelines and related materials. Good manufacturing practices and
inspection, Volume 2,1999. World Health Organization, Geneva and
subsequent updates.
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Guidance on Good Manufacturing Practices (GMP):
inspection report

94

When a site at which pharmaceutical products are manufactured is
inspected, the inspector(s) responsible must draw up a report contain-
ing the items listed below. Where relevant, the appropriate section of
the WHO GMP (Annex 4) is indicated.

Manufacturer

(a) Name of inspected manufacturer.

(b) Address of inspected manufacturer (including telephone, fax,
email and 24-hour telephone numbers).

(c) Address of manufacturing site if different from that given above.

(d) Site number (e.g. site master file or number allocated by the
responsible authority).

(e) Manufacturing licence number, if applicable.

(f) Activities.

(g) Pharmaceutical products manufactured.

(h) Key personnel.

(i) Key persons met.

Inspection details

(a) Date(s) of inspection(s).

(b) Previous inspection date.

(c) Type of inspection.

(d) Scope of inspection.

(e) The regulatory authority.

(f) GMP guidelines used for assessing compliance.

(g) For foreign inspections state whether, the national regulatory
authority (NRA) of the country where the inspection took place
was informed and whether it took part in the inspection.

(h) Brief report of inspection activities undertaken.

(i) Samples taken and results obtained.

(j) Assessment of the site master file.

(k) GMP-related recalls from the market of any product in the last 2
years.

Inspector(s)

(a) Name(s) of inspector(s) and accompanying experts.



E.1

E.2

E.3

Introduction

(a) Brief summary of the manufacturing activities.

(b) Other manufacturing activities carried out on the site (e.g. manu-
facture of cosmetics, research and development).

(c) Use of outside scientific, analytical, or other technical assistance
in manufacture and quality control.

(d) Brief description of the quality management system of the firm
responsible for manufacture. Reference can be made to a site
master file if one is available.

Observations

The observations made during the inspection that are considered to be
non-compliant with GMP should be listed. Where positive observa-
tions are included in the report, clear distinction should be made
between “positive” and “non-compliant”. Non-compliant observa-
tions can be classified, e.g. as “critical”, “major” and “minor” if the
Member State concerned has defined these terms. The date by which
corrective action and completion are requested in accordance with the
policy of the national regulatory authority should be given.

Quality assurance (see WHO GMP, section 1)

(a) Quality system and documented quality policy of the manufac-
turer, e.g. as described in the quality manual.

Organization and personnel (see WHO GMP, section 9)

(a) Organizational chart showing the arrangements for quality assur-
ance, including production and quality control.

(b) Qualifications, experience and responsibilities of key personnel.

(c) Outline of arrangements for basic and in-service training and
method of keeping records.

(d) Health requirements for personnel engaged in production.

(e) Personnel hygiene requirements, including clothing.

Premises (see WHO GMP, section 12)

(a) Manufacturing areas (design, location etc.) used e.g. for storage
and manufacturing (e.g. weighing, production, packaging) and
flow of personnel and material.

(b) Special areas for the handling of highly toxic, hazardous and
sensitizing materials.

(c) Nature of construction and finishes.

(d) Systems such as drainage, ventilation, air conditioning, and sup-
ply of steam and gas. Detailed description of critical areas with
potential risks of contamination and cross-contamination.
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E.4

E.5

E.6

E.7

96

(e) Classification of the rooms used for the manufacture of products,
including clean rooms.

(f) Water systems.

(g) Planned preventative maintenance programme.

(h) Qualification of premises and systems as appropriate.

Equipment (see WHO GMP, section 13)

(a) Design, location and adaptation of equipment used in production
and control laboratories.

(b) Planned preventative maintenance programmes for equipment
and records.

(c) Qualification and calibration, including records.

Materials (see WHO GMP, section 14)

(a) Sourcing of materials.
(b) Control, storage and handling of materials, including:
— starting materials;
— packaging materials;
— intermediate and bulk products;
— finished products;
— returned and rejected materials;
— reagents and culture media;
— reference standards;
— waste material.

Good practices in production (see WHO GMP, section 16)

(a) Transport, handling and use of starting materials, packaging ma-
terials, and bulk and finished products.

(b) Production operations and important parameters (e.g. sampling,
quarantine, weighing, process operations and conditions, accep-
tance limits).

(c) Validation (e.g. process).

(d) Change control and deviation reporting.

Quality control (see WHO GMP, section 17)

(a) Activities of quality control (including quarantine control, sam-
pling, chemical and microbial analysis).

(b) Organization and personnel.

(c) Premises.

(d) Equipment and instrumentation.

(e) Materials.

(f) Documentation (e.g. specifications, procedures, reports,
records).



E.8

E.9

E.10

E.12

E.13

E.14

Sanitation and hygiene (see WHO GMP, section 3)

(a) Procedures for sanitation and/or cleaning (e.g. of premises and
equipment) and records.
(b) Personal hygiene.

Validation (see WHO GMP, section 4)

(a) Validation master plan.

(b) Validation and qualification protocols and reports for qualifica-
tion and validation (e.g. of premises, systems, equipment, pro-
cess, computer, cleaning, analytical methods).

(c) Stages of validation.

(d) Types of validation.

Documentation (see WHO GMP, section 15)

(a) Documentation (e.g. specifications, procedures, records, proto-
cols, reports).

(b) Preparation, revision and distribution of documentation.

(c) Reports on production, quality control (including environmental
control), engineering and other relevant areas.

Complaints (see WHO GMP, section 5)
(a) Procedure, records and investigation.

Product recalls (see WHO GMP, section 6)
(a) Procedure, records and investigation.

Contract production and analysis (see WHO GMP, section 7)

(a) Responsibilities of contract giver.

(b) Responsibilities of contract accepter.

(c) Contract (containing clearly defined responsibilities).

(d) GMP compliance of the contract accepter (initial assessment and
continued compliance audited at regular intervals).

Self-inspection and quality audits (see WHO GMP, section 8)

(a) Procedure, programme and compliance.
(b) Items for self-inspection.

(c) Self-inspection team.

(d) Frequency of self-inspection.

(e) Self-inspection report.

(f) Follow-up action.

(g) Quality audit.

(h) Suppliers’ audits.
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Summary

Brief summary of the findings, and recommendations (where
applicable).

Conclusions
A statement regarding the GMP status.

Name: Signature: Date:
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Annex 7
Application of Hazard Analysis and Critical Control
Point (HACCP) methodology to pharmaceuticals

1. Introduction

Traditionally, the Hazard Analysis and Critical Control Point
(HACCP) methodology has been considered to be a food safety
management system. It aims to prevent known hazards and to reduce
the risks that they will occur at specific points in the food chain. The
same principles are also increasingly being applied, in other indus-
tries, such as the car industry, aviation and the chemical industry.

This text provides general guidance on the use of the HACCP system
to ensure the quality of pharmaceuticals, while recognizing that the
details of its application may vary depending on the circumstances
(see Appendix 1). It does not provide detailed information on major
hazards.

Hazards affecting quality are controlled to a certain extent through
the validation of critical operations and processes in the manufacture
of finished pharmaceutical products in accordance with Good Manu-
facturing Practices (GMP). However, GMP do not cover the safety of
the personnel engaged in manufacture, while both aspects are cov-
ered by HACCP.

Procedures, including GMP, address operational conditions and pro-
vide the basis for HACCP. HACCP is a systematic method for the
identification, assessment and control of safety hazards. Such hazards
are defined as biological, chemical, or physical agents or operations
that are reasonably likely to cause illness or injury if not controlled. In
the manufacture of pharmaceuticals,' these may include the manufac-
ture of certain antibiotics, hormones, cytotoxic substances or other
highly active pharmaceuticals, together with operations such as fluid-
bed drying, granulation is an example of hazard unit operations. The
use of inflammable solvents (solutions) and certain laboratory opera-
tions may also constitute hazards.

! Safety hazards are common in the manufacture of active pharmaceutical ingredients;
e.g., dangerous chemical conversions such as catalytic hydrogenation or nitration,
or handling reactions with extremely hazardous chemicals such as phosgene or
methyl-isocyanate require special precaution and control measures.
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The following elements of the HACCP methodology are integral
parts of the validation master file:

— development of a flow diagram of the process;
— verification of the flow diagram on site.

In addition, HACCP will extend this concept to include an analysis of
the critical quality variables as well as the assessment of hazards
affecting the safety of workers and environmental pollution hazards
directly related to the process (in particular in open systems) con-
cerned.

GMP for pharmaceutical products require the validation of critical
processes as well as of changes in the manufacturing process which
may affect the quality of the final product. Experience shows that
most manufacturing processes contain steps that are “critical” from
the point of view of variations in final product quality.

HACCEP should not be confused with validation since its approach is
broader; it thereby helps to identify matters on which validation
should concentrate. It is science-based and systematic, and identifies
specific hazards and measures for their control, as well as providing
information on environmental protection and labour safety. HACCP
is a tool to assess hazards and establish, control systems that focus on
prevention rather than relying on corrective action based on end-
product testing. All HACCP systems are capable of accommodating
changes, such as advances in equipment design and processing proce-
dures or technological developments.

HACCEP should not replace GMP; however, its application may be
used as a first step towards GMP.

In countries where appropriate regulations exist and are enforced,
compliance with GMP (including validation), drug regulatory activi-
ties and inspections provide good assurance that risks are largely
controlled. In countries where control is less effective, however, pa-
tients may be put at risk through the production of drugs of inad-
equate quality. The assessment of individual risks related to specific
pro-ducts and starting materials, and the recognition of hazards at
specific stages of production or distribution should permit regulatory
authorities to improve drug control by increasing the effectiveness of
their activities within the limits of the available resources.

The present guidelines are aimed at assisting industry to develop
and implement effective HACCP plans covering activities such as
research and development, sourcing of materials, manufacturing,
packaging, testing and distribution.



Links with other programmes

In each stage of the manufacture and supply of pharmaceuticals, the
necessary conditions should be provided and met to protect the phar-
maceuticals concerned. This has traditionally been accomplished
through the application of Good Clinical Practice (GCP), Good
Laboratory Practice (GLP), GMP and other guidelines, which are
considered to be essential to the development and implementation of
effective HACCP plans. HACCP plans are focused on hazards, the
overall objective being to ensure that pharmaceuticals are safe for
use. The existence and effectiveness of GCP, GLP and GMP should
be assessed when drawing up HACCP plans.

Definitions

The following definitions apply to the terms as used in these guide-
lines. They may have different meanings in other contexts.

control (verb)
The taking of all necessary actions to ensure and maintain compliance
with the criteria established in the HACCP plan.

control (noun)
The state wherein correct procedures are being followed and criteria
are being met.

control measure
Any action and activity that can be used to prevent or eliminate a
pharmaceutical quality hazard or reduce it to an acceptable level.

corrective action
Any action to be taken when the results of monitoring at the CCP (see
below) indicate a loss of control.

critical control point (CCP)

A step at which control can be applied and is essential to prevent or
eliminate a pharmaceutical quality hazard or reduce it to an accept-
able level.

critical limit
A criterion which separates acceptability from unacceptability.

deviation
Failure to meet a critical limit.
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flow diagram

A systematic representation of the sequence of steps or operations
used in the production, control and distribution of a particular
pharmaceutical.

HACCP plan

A document prepared in accordance with the principles of HACCP to
ensure the control of hazards which are significant for pharmaceutical
quality in the production and supply chain.

hazard
Any circumstance in the production, control and distribution of a
pharmaceutical which can cause an adverse health effect.

hazard analysis
The process of collecting and evaluating information on hazards
which should be addressed in the HACCP plan.

monitor
The act of conducting a planned sequence of observations or mea-
surements of control parameters to assess whether a CCP is under
control.

pharmaceuticals

All products related to pharmacy, including starting materials (active
pharmaceutical ingredients and excipients), finished dosage forms,
and biological and other specific products.

validation

The collection and evaluation of data, beginning at the process devel-
opment stage and continuing through the production phase, which
ensure that the manufacturing processes — including equipment,
buildings, personnel and materials — are capable of achieving the
intended results on a consistent and continuous basis. Validation is
the establishment of documented evidence that a system does what it
is supposed to do.

verification

The application of methods, procedures, tests and other evaluations,
in addition to monitoring, to determine compliance with the HACCP
plan.

Principles

The HACCP system is based on seven principles. In applying these
principles, 12 stages are recommended and are discussed in section 7.



Some stages are linked to specific principles while others serve as an
introduction to the concept.

The seven principles are:

R N~

S

Conduct a hazard analysis.

Determine the critical control points (CCPs).

Establish target levels and critical limit(s).

Establish a system to monitor the CCPs.

Establish the corrective action to be taken when monitoring indi-
cates that a particular CCP is not under control.

Establish procedures to verify that the HACCP system is working
effectively.

Establish documentation concerning all procedures and keep
records appropriate to these principles and their application.

Guidelines for the application of the HACCP system

The following guidelines will be found useful in applying the HACCP
system:

Before HACCP is applied to any sector, that sector should be
operating in accordance with the principles of good practices and
the relevant legislation.

Management commitment is necessary if an effective HACCP sys-
tem is to be implemented.

HACCEP should be applied to each specific operation separately.
CCPs identified in any given example in any reference document
(including GMP guidelines) may not be the only ones identified for
a specific application or may be of a different nature.

The HACCP application should be reviewed and necessary
changes made when any modification is made in the product or
process, or in any step.

It is important, when applying HACCP, to take into account the
nature and size of the operation.

There should be a HACCP plan. The format of such plans may
vary, but they should preferably be specific to a particular product,
process or operation. Generic HACCP plans can serve as useful
guides in the development of product and process HACCP plans;
however, it is essential that the unique conditions within each facil-
ity are considered during the development of all components of the
HACCP plan.

Training and education

As HACCEP is a relatively new concept in the pharmaceutical indus-
try, training of personnel in industry, government and universities in
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HACKCEP principles and applications is essential for its effective imple-
mentation.

In developing specific training to support a HACCP plan, working
instructions and procedures should be drawn up which define the
tasks of the operating personnel to be stationed at each critical con-
trol point. Specific training should be provided in the tasks of employ-
ees monitoring each CCP.

Cooperation between producers, traders and responsible authorities
is of vital importance. Opportunities should be provided for the joint
training of industrial staff and the control authorities to encourage
and maintain a continuous dialogue and create a climate of under-
standing in the practical application of HACCP.

The success of a HACCP system depends on educating and training
management and employees in the importance of their role in produc-
ing safe pharmaceuticals. Information should also be provided on the
control of hazards at all stages of production and supply.

Employees must understand what HACCP is, learn the skills neces-
sary to make it function properly, and must also be given the materials
and equipment necessary to control the CCPs.

Application

The application of HACCP principles consists of the following 12
stages, as identified in the logic sequence for application of HACCP.

Assemble a HACCP team

The pharmaceutical manufacturer should assure that product-specific
knowledge and expertise are available for the development of an
effective HACCP plan. This may be best accomplished by assembling
a multidisciplinary team. Team members should therefore represent
all the relevant disciplines, such as research and development, pro-
duction, quality control, quality assurance, microbiology, engineering
and distribution or others as applicable.

Team members should have specific knowledge and expertise regard-
ing the product and process. Where such expertise is not available on
site, expert advice should be obtained from other sources.

Team members should be able to:

(a) conduct a hazard analysis;

(b) identify potential hazards;

(c) identify hazards which should be controlled;
(d) recommend controls and critical limits;



7.2

7.3

7.4

7.5

7.6

(e) devise procedures for monitoring and verification;
(f) recommend appropriate corrective action where deviations

occur;
(g) verify the HACCP plan.

The scope of the HACCP plan should be defined. The scope should
describe the segment of the process involved and the classes of haz-
ards to be addressed should be identified.

Describe the product and process

A full description of the product and the process should be drawn up,
including relevant quality information such as the composition, physi-
cal/chemical properties, structure, pH, temperatures, method of
cleaning, bactericidal/bacteriostatic treatments (e.g. heat-treatment),
drying, screening, mixing, blending, packaging, and the storage con-
ditions. The method of distribution and transport should also be
described, especially where products are thermolabile.

Identify the intended use

The intended use should be based on the expected uses of the product
by the end user or consumer. In specific cases, vulnerable population
groups, e.g. geriatric patients, infants and immunocompromised pa-
tients, may have to be considered.

Construct a flow diagram
The flow diagram should be constructed by the HACCP team, and
should cover all operations and decisions in a process.

When applying HACCP to a given operation, the steps preceding and
following that operation should also be considered.

A block-type diagram may be sufficiently descriptive.

On-site confirmation of flow diagram

The HACCP team should confirm the processing operation against
the flow diagram during all stages and hours of operation. Amend-
ments to the flow diagram may be made where appropriate, and
should be documented.

List all potential hazards associated with each step, conduct a
hazard analysis, and consider any measures to control identified
hazards (Principle 1)

When hazard analysis is conducted, safety concerns must be distin-
guished from quality concerns.
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The HACCP team should list all the hazards that may be reasonably
expected to occur at each step from production, testing and distribu-
tion up to the point of use. It should then conduct a hazard analysis to
identify for the HACCP plan which hazards are of such a nature that
their elimination or reduction to acceptable levels is essential.

A thorough hazard analysis is required to ensure an effective control
point. A two-stage hazard analysis is recommended. During the first
stage, the team should review the materials, activities, equipment,
storage, distribution and intended use of the product. A list of the
potential hazards (biological, chemical and physical) which may be
introduced, increased or controlled in each step should be drawn up.

In the hazard analysis, the following should be included wherever
possible:

— the probable occurrence of hazards and the severity of their ad-
verse health effects;

— the qualitative and/or quantitative evaluation of the presence of
hazards;

— the survival or multiplication of microorganisms of concern;

— the production or persistence in drugs of toxins, chemicals or
physical agents;

— the conditions leading to the above.

During the second stage, a hazard evaluation should be conducted,
i.e. the severity of the potential hazards and the probability of their
occurrence should be estimated.

The team should then decide which potential hazards should be ad-
dressed in the HACCP plan, and what control measures, if any, exist
that can be applied for each hazard. More than one control measure
may be required to control a specific hazard(s) and more than one
hazard may be controlled by a specified control measure.

Potential hazards in relation to at least the following should be
considered:

— materials and ingredients;

— physical characteristics and composition of the product;
— processing procedures;

— microbial limits, where applicable;

— premises;

— equipment;

— packaging;

— sanitation and hygiene;

— personnel,;



7.7

7.8

7.9

— risk of explosions;
— mix-ups.

Common examples of failures are given in Appendix 2.

Determine critical control points (Principle 2)

A CCP in the HACCP system can be more easily determined by the
use of a decision-tree, which facilitates a logical approach. The way
that a decision-tree is used will depend on the operation concerned,
e.g. production, packing, reprocessing, storage, distribution. Training
in the use of decision-trees should be given.

If a hazard has been identified at a step where control is necessary for
safety, and no control measure exists at that step, or any other, the
product or process should be modified at that step, or at an earlier or
later stage, to include such a control measure.

Establish critical limits for each CCP (Principle 3)

Critical limits must be specified and verified, if possible, for each
critical control point. More than one critical limit may sometimes be
elaborated at a particular step. The criteria used often include mea-
surements of temperature, time, moisture level, pH, and sensory pa-
rameters, such as visual appearance and texture. Critical limits should
be scientifically based.

Establish a monitoring system for each CCP (Principle 4)

Monitoring is the scheduled measurement or observation of a CCP
relative to its critical limits. Monitoring should be recorded.

The monitoring procedures used must be able to detect loss of control
at the CCP, and this information should ideally be available in time
to make adjustments to ensure control of the process and prevent
violations of the critical limits. Where possible, process adjustments
should be made when monitoring results indicate a trend towards loss
of control at a CCP. These adjustments should be made before a
deviation occurs.

Data derived from monitoring must be evaluated by a designated
person with the knowledge and authority to carry out corrective
actions when indicated.

If monitoring is not continuous, the amount or frequency of monitor-
ing must be sufficient to guarantee that the CCP is under control.

Most monitoring procedures for CCPs will need to be done rapidly
because they relate to on-line processes and there will not be time for
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lengthy analytical testing. For this reason, physical and chemical mea-
surements are often preferred to microbiological tests because they
can be done rapidly and can often indicate the microbiological control
of the product.

The personnel conducting the monitoring of CCPs and control mea-
sures should be engaged in production (e.g. line supervisors, mainte-
nance staff) and, where appropriate, staff from quality control. They
should be trained in monitoring procedures.

Where continuous monitoring is possible, a reliable monitoring pro-
cedure and frequency should be identified. Statistically designed data
collection or sampling systems should then be used.

All records and documents associated with monitoring CCPs must be
signed and dated by the person(s) carrying out the monitoring and by
a responsible reviewing official(s) of the company.

Establish corrective actions (Principle 5)

Specific corrective actions should be developed for each CCP in the
HACCP system in order to deal with deviations when they occur.
These actions should ensure that the CCP is brought under control.
Corrective actions should include at least the following:

(a) determination and correction of the cause of non-compliance;
(b) determination of the disposition of the non-compliant product;
(c) recording of the corrective actions that have been taken.

Specific corrective actions should be developed in advance for each
CCP and included in the HACCP plan. As a minimum, this plan
should specify what is to be done when a deviation occurs, who is
responsible for implementing the corrective actions, and that a record
will be kept and maintained of the actions taken. Individuals who
have a thorough understanding of the process, product and HACCP
plan should be assigned the responsibility for the oversight of correc-
tive actions.

As appropriate, experts may be consulted to review the information
available and to assist in determining the disposition of non-
compliant product. Actions taken must also include the proper dispo-
sition of the affected product.

Deviation and product disposition procedures must be documented in
the HACCP records.

Establish verification procedures (Principle 6)
Procedures should be established for verification.



Verification and auditing methods, procedures and tests, including
random sampling and analysis, can be used to determine whether the
HACCEP system is working correctly. The frequency of verification
should be sufficient to confirm the proper functioning of the HACCP
system.

Examples of verification activities include:

— review of the HACCP system and its records;
— review of deviations and product dispositions;
— confirmation that CCPs are kept under control.

Initial verification of the HACCP plan is necessary to determine
whether it is scientifically and technically sound, that all hazards have
been identified, and that, if the HACCP plan is properly imple-
mented, these hazards will be effectively controlled.

Information reviewed to verify the HACCP plan should include:

(a) expert advice and scientific studies;

(b) in-plant observations, measurements and evaluations. For
example, verification of the moist heat sterilization process for
sterile injectables should include the scientific justification of the
heating times, pressure and temperatures needed to obtain an
appropriate destruction of pathogenic microorganisms (i.e. en-
teric pathogens) and studies to confirm that the sterilization con-
ditions ensure that the whole load is kept at the required tem-
perature for the time required.

Subsequent verifications should be performed and documented by a
HACCP team or an independent expert, as needed. For example,
verifications may be conducted when there is an unexplained system
failure, a significant change in product, process or packaging occurs,
or new hazards are recognized.

In addition, a periodic comprehensive evaluation of the HACCP
system by an unbiased, independent third party is useful. This should
include a technical evaluation of the hazard analysis and each element
of the HACCP plan as well as an on-site review of all flow diagrams
and appropriate records of the operation of the plan. Such a compre-
hensive verification is independent of other verification procedures
and must be performed in order to ensure that the HACCP plan is
resulting in the control of the hazards. If the results of the comprehen-
sive verification identify deficiencies, the HACCP team should
modify the HACCP plan as necessary.

Individuals doing verification should have appropriate technical ex-
pertise to perform this function.
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Where possible, verification should include actions to confirm the
efficacy of all elements of the HACCP plan.

Establish documentation and record keeping (Principle 7)

Efficient and accurate documentation and record keeping are essen-
tial to the application of a HACCP system and should be appropriate
to the nature and size of the operation.

Examples of activities for which documentation is required include:

— hazard analysis;

— CCP determination;

— HACKCEP plan;

— critical limit determination.

Examples of activities for which records are required include:

— CCP monitoring activities;

— process steps;

— associated hazards;

— critical limits;

— verification procedures and schedule;
— deviations;

— associated corrective actions;

— modifications to the HACCP system.



Appendix 1
lllustrative examples of major industrial hazards
that may form part of a HACCP plan

The increasing use of hazardous chemicals in industry and trade fur-
ther influences the quality and safety of processes and the personnel
responsible for production. It is important that both on-site and off-
site safety should be considered in all projects involving the storage
and use of such chemicals.

This Appendix is intended only as a reminder of the major hazards
that may be associated with the production, control and distribution
of pharmaceuticals. Other relevant literature should be consulted,
depending on the type of pharmaceuticals concerned (e.g. active
pharmaceutical ingredients, vaccines).

Explosions and fires

Explosions can cause damage to buildings, injuries to personnel and
hazards to products. Types of explosions that should be considered
include detonations, gas and dust explosions, and confined and un-
confined vapour-cloud explosions. Because of the possibility of explo-
sions and fires, industry is required to control operations to prevent
such hazards. An appropriate hazard-control system should therefore
be in place at each site where such hazards are identified.

Workers’ safety

External environment

3.1 Hazardous waste

3.2 Spillage
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Appendix 2

Examples of common failures

Common failures should be identified and suitable control measures
implemented.

Component failures

Causes of such failures include bad design, pressure, corrosive media,
high temperatures, mechanical failure of pumps, blowers and stirrers,
failure of control systems, such as sensors, failure of welds and flanges,
and failure of safety systems (e.g. valves).

2. Deviations from normal operating conditions
Deviations from normal operating conditions include failures in the
monitoring of crucial process parameters (e.g. pressure, tempera-
ture), failures in utilities such as steam, cooling, electricity and com-
pressed air, failures in shut-down and start-up procedures, and
formation of by-products, residues and impurities.

3.  Human and organizational errors
A wide variety of errors can be made by operating personnel. Com-
mon errors include operator error, pressing wrong buttons, discon-
necting alarms, mix-ups of materials, communication errors, and
incorrect maintenance and repairs.

4. Natural forces
External impacts may be caused by natural forces such as wind, water,
sunlight and lightning.
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Annex 8
Procedure for assessing the acceptability, in
principle, of pharmaceutical products for purchase
by United Nations agencies

WHO, UNICEF, UNAIDS and several other UN organizations are in-
volved in the procurement of drugs. Without a documented quality sys-
tem in place, organizations could risk sourcing sub-standard, counterfeit
and/or contaminated medicines, leading to product complaints and prod-
uct recalls, waste of money, and most seriously, health risks to patients.

WHO is currently undertaking a pilot project which will be used as a
model for sourcing pharmaceuticals for other priority diseases. WHO will
draft a model quality assessment system for procurement organizations
through continued liaison with the relevant organizations.

This general procedure for the assessing the acceptability, in principle, of
pharmaceutical products for purchase by United Nations agencies is
considered to form the basis of the quality assessment system for pro-
curement of pharmaceuticals.

1. Introduction 114
2. Steps of the procedure 115
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Introduction

The World Health Organization (WHO) could provide United Na-
tions agencies advice on the acceptability, in principle, of pharmaceu-
tical products which are found to meet WHO recommended quality
standards, for purchase by such UN agencies. This will be done
through a standardized quality assessment procedure.

The purpose of the quality assessment procedure is to evaluate
whether the pharmaceutical products meet the requirements recom-
mended by WHO for multisource (generic) pharmaceutical products
as appropriate’ and are manufactured in compliance with Good
Manufacturing Practices (GMP)".

The quality assessment procedure established by WHO is based on
the following principles:

— Reliance on the information supplied by the National Drug Regu-
latory Authority (DRA);

— General understanding of the production and quality control
activities of the manufacturers;

— Evaluation of product information submitted by manufacturers
including product formulation, manufacture and test data and
results;

— Assessment of consistency in production and quality control
through compliance with GMP;

— Random sampling and testing of drugs supplied;

— Distribution of products;

— Handling of complaints and recalls;

— Monitoring of complaints from agencies and countries'.

WHO could also collaborate with DRAs in the quality assessment.
WHO recommends that manufacturers expressing interest to supply
drugs through the UN agencies inform the DRAs of their intention
and request the DRA to collaborate with WHO in the quality assess-
ment process. It is recommended that the manufacturers provide the
DRA with the necessary authorization to discuss the relevant product
files with WHO representatives during inspections where relevant
or required (subject to appropriate confidentiality provisions, if
necessary.

WHO will advise UN agencies of the manufacturers whose products
have been found acceptable in principle for procurement through a

" The guiding principles are based on the report (Annex 8) adopted by the 37" WHO
Expert Committee on Specifications for Pharmaceutical Preparations meeting held in
Geneva 22-26 October 2001 (forthcoming).
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procedure of quality assessment based on WHO recommended
guidelines and standards.

Steps of the procedure

WHO requires information related to the manufacturing and control
of the products, and the manufacturing and testing companies. Inter-
ested manufacturers provide this information by submitting a product
file with the required information, and information as requested
about the manufacturing company. In addition to the evaluation of
the product information submitted, a manufacturing site inspection(s)
may be performed. The WHO reserves the right to terminate the
quality assessment procedure of a manufacturer when the manufac-
turer is not able or fails to provide the required information in a
specified time period, or when inadequate information is supplied to
complete the quality assessment effectively.

Publication of Invitation for Expression of Interest (EOI)

WHO will publish an invitation widely in the international press and
on the web pages at regular intervals when necessary for specific
groups of products, to request manufacturers to submit an Expression
of Interest (EOI) to supply pharmaceutical products to UN agencies.
The invitation should be open and transparent, inviting all manufac-
turers to submit the EOI for the drugs listed in the invitation.

Manufacturers should submit their EOI with the relevant information
requested, before the date specified by WHO.

WHO will receive the EOI and record the receiving of EOI from
each manufacturer. Guidelines developed for the submission of the
Dossiers shall then be sent to the interested manufacturers.

Submission of Dossiers

Each interested manufacturer should provide the focal point indi-
cated in the EOI with a dossier containing the required information,
before a specified date as determined by WHO.

The information should be submitted in the format reflecting the
information summarized below. Alternatively, a standard dossier as
prepared for or submitted to the DRA can be submitted, provided
that it contains the information as required. In such cases, a covering
letter cross-referencing the information should be provided by the
manufacturer.

The following aspects must be covered:
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For innovator products (from manufacturers whose products are
manufactured and registered in a country with a stringent drug regu-
latory authority, including inter alia USA, EU/EEA and Japan):

(a) A WHO-type Certificate of a Pharmaceutical Product? issued by
one of the regulatory authorities of ICH regions together with the
summary of product characteristics (SmPC).

(b) Assessment report(s) issued by the respective DRA.

(c) WHO-type batch certificate from the manufacturer.

(d) In case the packaging of the product is different from the one
approved by the drug regulatory authorities of the ICH regions,
then stability testing data should be submitted.

(e) In case the formulation, strength, specifications, etc. are different
from the product for which the WHO-type Product Certificate(s)
was issued, arguments and/or data to support the applicability of
the certificate(s) despite the differences should be submitted.

For multisource (generic products); the data and information to be
submitted shall be as described in “Marketing Authorization of Phar-
maceutical Products with Special Reference to Multisource (Generic)
Products. A Manual for a Drug Regulatory Authority. Regulatory
Support Series, No.5 (WHO/DMP/RGS/98.5). Geneva, World Health
Organization, 1999”; including (as summarized below)

(a) Details of the product.
(b) Regulatory situation in other countries.
(c) Active pharmaceutical ingredient(s) (API):
(i) Properties of the active pharmaceutical ingredient(s),
(ii) Sites of manufacture,
(iii) Route(s) of synthesis,
(iv) Specifications:
API described in a pharmacopoeia,
API not described in a pharmacopoeia,
(v) Stability testing.
(d) Finished product:
(i) Formulation,
(i)  Sites of manufacture,
(iii) Manufacturing procedure,
(iv) Specifications for excipients,

2 The WHO type certificate of a Pharmaceutical Product refers to the certificate issued by

the international drug regulatory authority in accordance with the WHO Certification
Scheme on the Quality of Pharmaceutical Products Moving in International Commerce.
Further information, and the full text of the WHO document “Guidelines on the
implementation of the WHO certification scheme on the quality of pharmaceutical
products moving in international commerce” can be found in the web site htto.//
www.who.int/medicines/



2.3

2.4

(v)  Specifications for the finished product,

(vi) Container/closure system(s) and other packaging,

(vii) Stability testing,

(viii) Container labelling,

(ix) Product information,

(x) Patient information and package inserts,

(xi) Justification for any differences to the product in the
country or countries issuing the submitted WHO-type
certificate(s),

(xii) Interchange-ability,

(xiii) Summary of pharmacology, toxicology and efficacy of the
product.

Screening of dossiers submitted

Each dossier submitted by the manufacturer will be screened for
completeness prior to the evaluation of the dossier.

Dossiers that are incomplete will not be considered for evaluation.
The manufacturer will be informed that an incomplete dossier has
been received, and be requested to complete the dossier within a
specified time period. In the event this is not complied with, the
dossier will in principle be rejected on grounds of incompleteness and
returned to the manufacturer.

Dossiers that are in compliance with the requirements of the WHO
will be (a) retained for evaluation purposes and (b) the manufacturing
site will be considered for a possible manufacturing site inspection
(i.e. if warranted based on the outcome of the evaluation of the
dossier.

Dossier assessment

The dossiers will be evaluated by a team of experts appointed by the
WHO in the field of pharmaceutical development, pharmaceutics,
bio-equivalence and other appropriate related fields. Evaluators will
be appointed in accordance with a Standard Operating Procedure
(SOP) established by WHO for appointment of evaluators of product
information, and will be from Regulatory Authorities. The evaluation
will be done in accordance with an SOP established by WHO for
assessing product files based on the WHO guidelines to ensure unifor-
mity in evaluation.

WHO will give technical support for the evaluation of product infor-
mation supplied, if required.
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Site Inspection

Dependent on the outcome of the evaluation of the product dossier,
WHO will plan and co-ordinate performance of inspections at the
manufacturing sites to assess compliance with Good Manufacturing
Practices as recommended by WHO (2). The inspection will be per-
formed by a team of inspectors consisting of experts appointed by
WHO, preferably from Regulatory Authority Inspectorates. The ex-
perts will be of three main areas including production, quality control
and GMP. A WHO staff member will co-ordinate the team and the
team members will act on a temporary basis as expert advisers to
WHO. The team(s) will perform the inspections and report on the
findings in accordance with SOP’s established by WHO for plan-
ning and performing site inspections to ensure a standard harmon-
ized approach. The WHO GMP checklist will be used during the
inspection.

A representative(s) of the DRA of the country of manufacture would
normally be expected to accompany the team to the manufacturing
and testing facility to assess the compliance with GMP.

Evaluators and inspectors must have the relevant qualifications and
experience.

Report and outcome of evaluation

The evaluators and inspection team(s) will finalize a report according
to the established WHO format describing the findings and including
recommendations to the manufacturers. This will be communicated
to the manufacturers.

If any additional information is required, or corrective action has to
be taken by the manufacturer, WHO will postpone its final recom-
mendations until such information has been evaluated, or the correc-
tive action has been taken and found satisfactory in light of the
specified standards.

In the event of any disagreement between a manufacturer and WHO,
an SOP established by WHO for the handling of appeals and com-
plaints will be followed to discuss and resolve the issue.

As WHO is responsible for the quality assessment, the ownership
of the reports lies with WHO (without prejudice, however, to any
confidential and proprietary information of the manufacturer con-
tained in this report).
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Assessment results

Once WHO is satisfied that the quality assessment process is com-
plete for the manufacturer of the relevant product and that the prod-
uct is acceptable in principle for procurement by UN Agencies (i.e.
it has been found to meet the WHO recommended standards),
the product, as produced at the specified manufacturing site, will be
included in the list.

Manufacturers on the list will be considered to be manufacturing the
relevant listed pharmaceutical products, of acceptable quality, and in
compliance with WHO recommended GMP guidelines and other
recommended standards, such as described in “Marketing Author-
ization of Pharmaceutical Products with Special Reference to
Multisource (Generic) Products. A Manual for a Drug Regulatory
Authority. Regulatory Support Series, No.5 (WHO/DMP/RGS/98.5).
Geneva, World Health Organization, 1999. The quality assessment is
valid only for those product(s) submitted by the manufacturer in the
EOI, evaluated by WHO, and appearing on the list.

Each manufacturer receives a letter from WHO informing the manu-
facturer of the outcome of the quality assessment process in regard of
the particular product(s) of that particular manufacturer. A copy of
this letter will be sent to the DRA of the country of manufacture.

The list will be compiled in accordance with an SOP established by
WHO for final decision making for inclusion in the list and will be
subjected to review at least once a year. The list will be published and
be included on the WHO web page.

Procurement, sourcing and supply

The WHO quality assessment procedure shall be independent from
procurement. The UN agencies may use the list to guide them in
sourcing of pharmaceutical products.

Re-evaluation

i. Re-qualification should be done at regular intervals.

ii. Suppliers will be required to communicate changes that may have
impact on the safety, efficacy or quality of the product, to WHO.

iii. Re-inspections of manufacturers will be done at regular intervals
at least once every 3 years.

iv. Change to key personnel or the manufacturing site could also
result in a re-inspection.

v. Re-evaluation of dossiers will be done every 3 years, or sooner
should any change regarding the formula, manufacturing method,
or manufacturing site be implemented by the manufacturer.
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Re-evaluation may also be done in the following situations:

— If any fraud or omissions by the manufacturer in the initial assess-
ment procedure or during the follow-up activities is evident in
relation to the requirements, including compliance with the Good
Manufacturing Practices (GMP), recommended by the WHO.

— If any batch or batches of supplied product(s) are considered by
WHO or one or more of the UN agencies or organizations not to
be in compliance with the agreed specification of the product;

— If a complaint considered to be serious in nature has been received
by the WHO or one or more of the UN agencies or organizations;

— If suspension of supply is equal to or greater than one year;

— If, in the opinion of the WHO, changes made in the sourcing of the
Active Pharmaceutical Ingredients (API), formulation, manufac-
turing method, facility or other production aspects require that a
re-assessment be made.

Testing of samples

Random samples of pharmaceutical product(s) supplied by listed sup-
pliers, will be taken for independent testing of final product charac-
teristics. Certificates of Analysis of final products released by the
manufacturer and specifications for test methods should be provided
by the manufacturer to the WHO, for review, on request.

In the event of failure to meet the established criteria for re-
evaluation and testing, WHO will investigate the problem and com-
municate this to the manufacturer.

Monitoring of Complaint(s)

Complaint(s) concerning a pharmaceutical product(s) or batch of
product(s) supplied by the manufacturer, communicated to WHO,
will be investigated in accordance with an SOP established by WHO.

After investigation, WHO will provide a written report of the prob-
lem and include recommendations for action where relevant.

A copy of the report will be sent to the DRA of the country where the
manufacturing site is located. The DRA could be invited to partici-
pate in the investigation of the complaint.

WHO will make a copy of the report available to the manufacturer.

Cost Recovery

WHO reserves the right to charge for the quality assessment proce-
dure on a cost recovery basis.
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Confidentiality Undertaking

The evaluators and inspectors will treat all information to which they
will gain access during the evaluations and inspections, or otherwise
in connection with the discharge of their responsibilities in regard
to the above-mentioned project, as confidential and proprietary to
WHO or parties collaborating with WHO in accordance with the
terms set forth below and those contained in the attached Provisions
for evaluators of product dossiers and inspectors (team members
participating in site visits) within the scope of the quality assessment
procedure of pharmaceutical products.

Evaluators and inspectors will take all reasonable measures to ensure

(a) that confidential information is not used for any other purpose
than the evaluation/inspection activities described in this docu-
ment, and

(b) thatitis not disclosed or provided to any person who is not bound
by similar obligations of confidentiality and non-use as contained
herein.

Evaluators and inspectors will not, however, be bound by any obliga-
tions of confidentiality and non-use to the extent they are clearly able
to demonstrate that any part of the confidential information:

— was known to them prior to any disclosure by or on behalf of
WHO (including by manufacturers); or

— was in the public domain at the time of disclosure by or on behalf
of WHO (including by manufacturers); or

— has become part of the public domain through no fault of theirs; or

— has become available to them from a third party not in breach of
any legal obligations of confidentiality.

Conflict of Interest

Before undertaking the work, each evaluator and inspector will also
(in addition to the above mentioned confidentiality undertaking) be
required to sign a Declaration of Interest. If based on this Declaration
of Interest, it is felt that there is no risk of a real or perceived conflict
of interest and it is thus deemed appropriate for the evaluator or
inspector in question to undertake this work, he/she will discharge his/
her functions exclusively as adviser to WHO. In this connection, each
evaluator and inspector is required to confirm that the information
disclosed by him/her in the Declaration of Interest is correct and that
no situation of real, potential or apparent conflict of interest is known
to him/her, including that he/she has no financial or other interest in,
and/or relationship with a party, which:
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(a) may have vested commercial interest in obtaining access to any
Confidential Information disclosed to him/her in the course of
the evaluation/inspection activities described in this document;
and/or

(b) may have a vested interest in the outcome of the evaluation
activities/inspection including, but not limited to, parties such as
the manufacturers whose products are subject to evaluation or
manufacturers of competing products.

Each evaluator and inspector will undertake to promptly advise
WHO of any change in the above circumstances, including if an issue
arises during the course of his/her work for WHO.

All inspectors furthermore agree, that at the manufacturer’s request,
WHO will advise the manufacturer in advance of the identity of each
inspector and composition of the team performing the site inspection,
and provide curricula vitae of the inspectors. The manufacturer then
has the opportunity to express possible concerns regarding any of
the inspectors to WHO prior to the visit. If such concerns cannot be
resolved in consultation with WHO, the manufacturer may object to
a team member’s participation in the site visit. Such an objection must
be made known to WHO by the manufacturer within ten days of
receipt of the proposed team composition. In the event of such an
objection, WHO reserves the right to cancel its agreement with the
inspector, and the activities to be undertaken by that inspector, in
whole or in part.



Appendix
Provisions for evaluators of product dossiers and
for inspectors (team member participating in site
visits) within the scope of the quality assessment
procedure of pharmaceutical products

In the course of discharging your functions as an expert adviser to
WHO under the attached Agreement for the Performance of Work
(APW), you will gain access to certain information, which is propri-
etary to WHO or entities collaborating with WHO, including the manu-
facturers of the product(s) which need to be assessed as part of the
quality assessment procedure by WHQO. You undertake to treat such
information (hereinafter referred to as “the Information”) as
confidential and proprietary to WHO or the aforesaid parties collabo-
rating with WHO. In this connection, you agree:

(a) not to use the Information for any other purpose than discharging
vour obligations under the above-mentioned APW; and

(b) not to disclose or provide the Information to any person who is not
bound by similar obligations of confidentiality and non-use as
contained herein.

However, you will not be bound by any obligations of confidentiality
and non-use to the extent that you are clearly able to demonstrate that
any part of the Information:

(i) was known to you prior to any disclosure by or on behalf of
WHO (including by the manufacturer(s)); or

(ii) was in the public domain at the time of disclosure by or on
behalf of WHO (including the manufacturer(s)); or

(iii) becomes part of the public domain through no fault of your
own; or

(iv) becomes available to you from a third party not in breach of
any legal obligations of confidentiality.

You also undertake not to communicate your deliberations and
findings and/or those of the team(s) of experts in which you will partici-
pate, as well as any resulting recommendations to, and/or decisions of,
WHO to any third party, except as explicitly agreed by WHO.

You will discharge your responsibilities under the above-mentioned
APW exclusively in your capacity as an expert adviser to WHO. In this
connection, you confirm that the information disclosed by you in the
Declaration of Interest is correct and that no situation of real, potential
or apparent conflict of interest is known to you, including that you have
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no financial or other interest in, and/or other relationship with, a party,
which:

(i) may have a vested commercial interest in obtaining access to
any part of the Information referred to above; and/or

(ii) may have a vested interest in the outcome of the evaluation
of the product(s), in which you will participate (such as the
manufacturers of those products or of competing products).

You undertake to promptly advise WHO of any change in the above
circumstances, including if an issue arises during the course of your
work for WHO.

I hereby accept and agree with the conditions and provisions con-
tained in this document.

Signed

Name (typewritten)

Institute

Place Date
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Storage and labelling conditions

1. Introduction

This guide is intended for those involved in the storage, transpor-
tation and distribution of pharmaceuticals. It is closely linked to
other existing guides recommended by the WHO Expert Committee
on Specifications for Pharmaceutical Preparations, such as:

* Good trade and distribution practice (GTDP) of pharmaceutical
starting materials (7);

e The stability testing of pharmaceutical products containing
well-established drug substances in conventional dosage forms
(information given in connection with regulation for marketing
authorization) (2);

* Good manufacturing practices (GMP) (3);

' This guidance has been prepared in close collaboration with the International
Pharmaceutical Federation (FIP).
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e The cold chain, especially for vaccines and biologicals;
e The International Pharmacopoeia (4).

The objective of this guide is to supplement the above-mentioned
documents by describing the special measures considered appropriate
for the storage and transportation of pharmaceuticals. However, they
may be adapted to meet individual needs where necessary, provided
that the desired standards of quality are still achieved.

The guidelines are applicable not only to manufacturers of medicinal
products but also to pharmaceutical importers, contractors and
wholesalers, and community and hospital pharmacies. They should be
adjusted in line with the type of activity where the storage of pharma-
ceuticals is taking place. National or regional regulations should be
followed for all related activities.

Glossary

The definitions given below of some of the terms used in this docu-
ment take into account the terminology of current regulations and
recommendations.

active pharmaceutical ingredient (API)

Any substance or mixture of substances intended to be used in the
manufacture of a pharmaceutical dosage form and that, when used in
the production of a drug, becomes an active ingredient of that drug.
Such substances are intended to furnish pharmacological activity or
other direct effect in the diagnosis, cure, mitigation, treatment or
prevention of disease, or to affect the structure and function of the
body.

contamination

The undesired introduction of impurities of a chemical or microbio-
logical nature, or of foreign matter, into or onto a starting material, or
intermediate or finished product during production, sampling, pack-
aging or repackaging, storage or transport.

cross-contamination

Contamination of a starting material, intermediate product or fin-
ished product with another starting material or product during
production.

excipient

A substance, other than the active ingredient, which has been ap-
propriately evaluated for safety and is included in a drug delivery
system to:



— aid in the processing of the drug delivery system during its
manufacture;

— protect, support or enhance stability, bioavailability, or patient
acceptability;

— assist in product identification; or

— enhance any other attribute of the overall safety and effectiveness
of the drug during storage or use.

expiry date

The date given on the individual container (usually on the label) of a
drug product up to and including which the product is expected to
remain within specifications, if stored correctly. It is established for
each batch by adding the shelf-life to the date of manufacture.

labelling

The action involving the selection of the correct label, with the
required information, followed by line clearance and application of
the label.

manufacture

All operations of purchase of materials and products, production,
quality control, release, storage and distribution of finished products,
and the related controls.

material

A general term used to denote starting materials (active pharmaceu-
tical ingredients and excipients), reagents, solvents, process aids,
intermediates, packaging materials and labelling materials.

packaging material

Any material, including printed material, employed in the packaging
of a pharmaceutical product, but excluding any outer packaging used
for transportation or shipment. Packaging materials are referred to as
primary or secondary according to whether or not they are intended
to be in direct contact with the product.

pharmaceutical product

Any medicine intended for human use or veterinary product admin-
istered to food-producing animals, presented in its finished dosage
form or as a starting material for use in such a dosage form, that is
subject to control by pharmaceutical legislation in both the exporting
state and the importing state.
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production

All operations involved in the preparation of a pharmaceutical prod-
uct, from receipt of materials, through processing, packaging and
repackaging, labelling and relabelling, to completion of the finished
product.

retest date
The date when a material should be re-examined to ensure that it is
still suitable for use.

storage
The storing of pharmaceutical products and materials up to their
point of use.

supplier

A person providing pharmaceutical products and materials on re-
quest. Suppliers may be agents, brokers, distributors, manufacturers
or traders. Where possible, suppliers should be authorized by a com-
petent authority.

Personnel

3.1 At each storage site (e.g. that of a manufacturer, distributor,
wholesaler, community or hospital pharmacy) there should be an
adequate number of qualified personnel to achieve pharmaceutical
quality assurance objectives. National regulations on qualifications
should be followed.

3.2 All personnel should receive proper training in relation to good
storage practice, regulations, procedures and safety.

3.3 All members of staff should be trained in, and observe high levels
of, personal hygiene and sanitation.

3.4 Personnel employed in storage areas should wear suitable protec-
tive or working garments appropriate for the activities they perform.

Premises and facilities
Storage areas

4.1 Precautions must be taken to prevent unauthorized persons from
entering storage areas.

4.2 Storage areas should be of sufficient capacity to allow the orderly
storage of the various categories of materials and products, namely
starting and packaging materials, intermediates, bulk and finished
products, products in quarantine, and released, rejected, returned or
recalled products.



4.3 Storage areas should be designed or adapted to ensure good
storage conditions. In particular, they should be clean and dry and
maintained within acceptable temperature limits. Where special
storage conditions are required on the label (e.g. temperature, rela-
tive humidity), these should be provided, checked, monitored and
recorded. Materials and pharmaceutical products should be stored
off the floor and suitably spaced to permit cleaning and inspection.
Pallets should be kept in a good state of cleanliness and repair.

4.4 Storage areas should be clean, and free from accumulated waste
and vermin. A written sanitation programme should be available
indicating the frequency of cleaning and the methods to be used to
clean the premises and storage areas. There should also be a written
programme for pest control. The pest-control agents used should be
safe, and there should be no risk of contamination of the materials
and pharmaceutical products. There should be appropriate proce-
dures for the clean up of any spillage to ensure complete removal of
any risk of contamination.

4.5 Receiving and dispatch bays should protect materials and prod-
ucts from the weather. Reception areas should be designed and
equipped to allow containers of incoming materials and pharmaceuti-
cal products to be cleaned, if necessary, before storage.

4.6 Where quarantine status is ensured by storage in separate areas,
these areas must be clearly marked and their access restricted to
authorized personnel. Any system replacing physical quarantine
should provide equivalent security. For example, computerized sys-
tems can be used, provided that they are validated to demonstrate
security of access.

4.7 There should normally be a separate sampling area for starting
materials in a controlled environment. If sampling is performed in
the storage area, it should be conducted in such a way as to prevent
contamination or cross-contamination. Adequate cleaning proce-
dures should be in place for the sampling areas.

4.8 Physical or other equivalent validated (e.g. electronic) segregation
should be provided for the storage of rejected, expired, recalled or
returned materials or products. The materials or products, and areas
concerned should be appropriately identified.

4.9 Highly active and radioactive materials, narcotics and other
hazardous, sensitive and/or dangerous materials and pharmaceutical
products, as well as substances presenting special risks of abuse, fire
or explosion, (e.g. combustible liquids and solids and pressurized
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gases) should be stored in a dedicated area that is subject to appropri-
ate additional safety and security measures.

4.10 Materials and pharmaceutical products should be handled and
distributed according to GMP as defined in this document.

4.11 Materials and pharmaceutical products should be handled and
stored in such a manner as to prevent contamination, mix-ups and
cross-contamination.

4.12 Materials and pharmaceutical products should be stored in con-
ditions which assure that their quality is maintained, and stock should
be appropriately rotated. The “first expired/first out” (FEFO) prin-
ciple should be followed.

4.13 Rejected materials and pharmaceutical products should be iden-
tified and controlled under a quarantine system designed to prevent
their use until a final decision is taken on their fate.

4.14 Narcotic drugs should be stored in compliance with international
conventions, and national laws and regulations on narcotics.

4.15 Broken or damaged items should be withdrawn from usable
stock and separated.

4.16 Storage areas should provide adequate lighting to enable all
operations to be carried out accurately and safely.

Storage conditions

4.17 Storage conditions for pharmaceutical products and materials
should be in compliance with the labelling, which is based on the
results of stability testing (see Appendix).

Monitoring of storage conditions

4.18 Recorded temperature monitoring data should be available for
review. The equipment used for monitoring should be checked at
suitable predetermined intervals and the results of such checks should
be recorded and retained. All monitoring records should be kept for
at least the shelf-life of the stored material or product plus 1 year, or
as required by national legislation. Temperature mapping should
show uniformity of the temperature across the storage facility. It is
recommended that temperature monitors be located in areas that are
most likely to show fluctuations.

4.19 Equipment used for monitoring should also be calibrated at
defined intervals.



Storage requirements
Documentation: written instructions and records

5.1 Written instructions and records should be available which docu-
ment all activities in the storage areas including the handling of ex-
pired stock. These should adequately describe the storage procedures
and define the route of materials and pharmaceutical products and
information through the organization in the event of a product recall
being required.

5.2 Permanent information, written or electronic, should exist for
each stored material or product indicating recommended storage con-
ditions, any precautions to be observed and retest dates. Pharmaco-
poeial requirements and current national regulations concerning
labels and containers should be respected at all times.

5.3 Records should be kept for each delivery. They should include the
description of the goods, quality, quantity, supplier, supplier’s batch
number, the date of receipt, assigned batch number and the expiry
date. Where national regulations prescribe that records must be re-
tained for a certain period, this must be observed. (Otherwise such
records should be retained for a period equal to the shelf-life of the
incoming materials and products, where applicable, plus 1 year).

5.4 Comprehensive records should be maintained showing all receipts
and issues of materials and pharmaceutical products according to a
specified system, e.g. by batch number.

Labelling and containers

5.5 All materials and pharmaceutical products should be stored in
containers which do not adversely affect the quality of the materials
or products concerned, and which offer adequate protection from
external influences. In some circumstances, this could include bacte-
rial contamination.

5.6 All containers should be clearly labelled with at least the name of
the material, the batch number, the expiry date or retest date, the
specified storage conditions and reference to the pharmacopoeia,
where applicable. Unauthorized abbreviations, names or codes
should not be used.

Receipt of incoming materials and pharmaceutical products

5.7 On receipt, each incoming delivery should be checked against the
relevant purchase order and each container physically verified, e.g. by
the label description, batch number, type of material or pharmaceuti-
cal product and quantity.
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5.8 The consignment should be examined for uniformity of the con-
tainers and, if necessary, should be subdivided according to the
supplier’s batch number should the delivery comprise more than one
batch.

5.9 Each container should be carefully inspected for possible contami-
nation, tampering and damage, and any suspect containers or, if
necessary, the entire delivery should be quarantined for further
investigation.

5.10 When required, samples should be taken only by appropriately
trained and qualified personnel and in strict accordance with written
sampling instructions. Containers from which samples have been
taken should be labelled accordingly.

5.11 Following sampling, the goods should be subject to quarantine.
Batch segregation should be maintained during quarantine and all
subsequent storage.

5.12 Materials and pharmaceutical products should remain in quaran-
tine until an authorized release or rejection is obtained.

5.13 Measures should be taken to ensure that rejected materials and
pharmaceutical products cannot be used. They should be stored sepa-
rately from other materials and pharmaceutical products while await-
ing destruction or return to the supplier.

Stock rotation and control

5.14 Periodic stock reconciliation should be performed by comparing
the actual and recorded stocks.

5.15 All significant stock discrepancies should be investigated as a
check against inadvertent mix-ups and/or incorrect issue.

5.16 In manufacturing facilities, partly used containers of materials
and pharmaceutical products should be securely reclosed and re-
sealed to prevent spoilage and/or contamination during subsequent
storage. Materials and pharmaceutical products from containers
which have been opened or partly used should be used up before
those in unopened containers.

5.17 Damaged containers should not be issued unless the quality of
the material has been shown to be unaffected. Where possible, this
should be brought to the attention of the person responsible for
quality control. Any action taken should be documented.



Control of obsolete and outdated materials and pharmaceutical
products

5.18 All stocks should be checked regularly for obsolete and out-
dated materials and pharmaceutical products. All due precautions
should be observed to prevent the issue of outdated materials and
pharmaceutical products.

Returned goods

6.1 Returned goods, including recalled goods, should be handled
in accordance with approved procedures and records should be
maintained.

6.2 All returned goods should be placed in quarantine and returned to
saleable stock only after this has been approved by a nominated,
responsible person following a satisfactory quality re-evaluation.

6.3 Any stock reissued should be so identified and recorded in stock
records. Pharmaceuticals returned from patients to the pharmacy
should not be taken back as stock, but should be destroyed.

Dispatch and transport

7.1 Materials and pharmaceutical products should be transported in
such a way that their integrity is not impaired and that storage condi-
tions are maintained.

7.2 Special care should be exercised when using dry ice in cold chains.
In addition observing to safety precautions, it must be ensured that
the materials or product does not come in into contact with dry ice, as
this may adversely affect the product quality, e.g. by freezing.

7.3 Where appropriate, the use of devices to monitor conditions such
as temperature during transportation is recommended. Monitoring
records should be available for review.

7.4 The dispatch and transport of materials and pharmaceutical prod-
ucts should be carried out only after receipt of a delivery order. The
receipt of the delivery order and the dispatch of the goods must be
documented.

7.5 Dispatch procedures should be established and documented, tak-
ing into account the nature of the materials and pharmaceutical prod-
ucts concerned and any special precautions that might be required.

7.6 The outside container should offer adequate protection from all
external influences and should be indelibly and clearly labelled.

7.7 Records for dispatch should be retained, stating at least:
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the date of dispatch;

the customer’s name and address;

the product description, e.g. name, dosage form and strength (if
appropriate), batch number and quantify;

the transport and storage conditions.

7.8 All records should be readily accessible and available on request.

Product recall

8.1 There should be a procedure to recall from the market, promptly
and effectively, pharmaceutical products and materials known or sus-
pected to be defective.
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Appendix
Storage and labelling conditions®

Normal storage conditions

Storage in dry, well-ventilated premises at temperatures of 15-25°C
or, depending on climatic conditions, up to 30 °C. Extraneous odours,
other indications of contamination, and intense light must 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 toler-
ated only during short-term interruptions, for example, during local
transportation.

The use of the following labelling instructions are recommended:
On the label Means

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

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

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

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

“Do not store below 8°C”  from +8°C to +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.

% The text was adopted by the WHO Expert Committee on Specifications for
Pharmaceutical Preparations at its 34" meeting (WHO Expert Committee on
Specifications for Pharmaceutical Preparations. Thirty-Fourth report. Geneva, World
Health Organization, 1996, Annex 5 (WHO Technical Report Series No. 863).
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