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1. Introduction

The WHO Expert Committee on Specifications for Pharmaceutical
Preparations met in Geneva from 25 to 29 October 2004. Dr Hans V.
Hogerzeil, Director ad interim, Essential Drugs and Medicines Policy
(EDM), welcomed the Committee members and other participants
on behalf of the Director-General, Dr LEE Jong-wook.

In his opening remarks Dr Hogerzeil emphasized the importance of
the Committee’s work. He indicated that a number of the Director-
General’s priorities and broader policy objectives were part of the
Committee’s mandate, including:

— “3 by 5”, whereby 3 million people with human immunodeficiency
virus/acquired immunodeficiency syndrome (HIV/AIDS) will be
receiving treatment by 2005;

— ready access to essential medicines for diseases such as HIV/
AIDS, tuberculosis (TB) and malaria;

— development of international standards for essential medicines;
and

— the agreements on trade-related aspects of intellectual property
rights (TRIPS agreements) and their repercussions on access to
essential medicines.

Dr Hogerzeil indicated that the successful implementation of these
priorities presented new challenges for WHO. One such challenge
was the development of internationally validated, publicly available
specifications and international chemical reference substances for
medicines still under patent in many parts of the world. Another
challenge was the enhancement of the prequalification programme
for medicines for HIV/AIDS, TB and malaria to include texts to
provide guidance in the area of procurement, national capacity build-
ing through joint evaluation of dossiers, good manufacturing practices
(GMP) inspection and implementation of WHO norms and stan-
dards. He also announced that within the context of the Marketing
newsletter, a publication issued by the International Trade Centre/
Market News Service (ITC/MNS) in collaboration with WHO/EDM/
PAR (Policy, Access and Rational Use), WHO is suggesting imple-
mentation of the new mechanisms developed by this Committee, i.e.
good trade and distribution practices (GTDP) and the WHO Pharma-
ceutical starting materials certification scheme (SMACS).

Dr Hogerzeil informed the Committee that the World Health Assem-
bly had requested WHO to help Member States to implement and
to enforce regulations, uniform standards and quality assurance pro-
grammes. He also said that WHO’s involvement with the International
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Conference on Harmonisation (ICH) at an international level had
been helpful to Member States in view of the move towards regional
and global harmonization of drug regulation.

2. General policy

2.1 Cross-cutting issues in the quality assurance
of pharmaceuticals
Biologicals

The Committee was informed of the work undertaken in this area
which included new initiatives in relation to:

— development of guidance on safety, quality, efficacy and access
issues relating to transplantation, as well as the standardization of
tissues and the screening and testing of donors;

— quality and safety of blood products, with a focus on the imple-
mentation of GMP for blood collection centres and provision of
training of staff in this area;

— revision of the 1992 WHO GMP on biologicals adopted by both
the Expert Committee on Biological Standardization and that on
Specifications for Pharmaceutical Preparations;

— stability testing of vaccines;
— development of a text on establishment of secondary reference

materials; and
— a proposal to seek European Union (EU) scientific opinion on

biologicals intended only for markets outside the EU.

Malaria

The Committee noted the work undertaken by the Roll-Back Malaria
programme, and the progress made since its implementation in 2001.
The Committee was informed of work being undertaken to develop
new monographs for various antimalarial medicines, including one
for a fixed-dose combination product.

Traditional medicine

The Committee was informed of the work undertaken by this
programme area which included:

— collaboration with the Quality Assurance & Safety of Medicines
(QSM) programme towards updating the GMP for traditional
herbal medicines;

— updating of quality control specifications for certain chapters of
the Quality control methods for medicinal plant materials (WHO,

ECPtext 6/16/05, 11:57 AM2
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1998), e.g. determination of pesticide residues and microbial de-
termination of microorganisms;

— approaches to the emergence of counterfeiting as a problem for
traditional medicines; and

— the WHO guidelines for safety monitoring of herbal medicines in
pharmacovigilance systems, available in six languages.

The Committee was informed that, according to the recent WHO
global survey, 92 countries currently regulated herbal medicines. The
Committee commended the joint efforts of Traditional Medicines
(TRM) and QSM in this area and agreed on the need to continue
these activities.

2.2 Pharmacopoeial Discussion Group

The Committee was updated on the progress of the collaboration
between WHO and the Pharmacopoeial Discussion Group (PDG).
This group started in 1989 and WHO was admitted as an observer
in 2001. The current priority was the development of monographs
for excipients. Monographs had been completed for 28 of the 50
excipients on the PDG’s list.

2.3 International Conference on Harmonisation

The Committee was informed by the Secretariat of the concern within
WHO that, due to new priorities and resource constraints, WHO was
finding it difficult to fulfil its role as an observer at ICH meetings.
However, WHO was exploring the possibility of obtaining assistance
from Member States to overcome the shortage of resources and thus
enable better representation at ICH meetings. The Committee en-
couraged the Secretariat to explore this approach to ensure WHO’s
continued participation and the proper representation of its Member
States.

2.4 International Conference of Drug Regulatory Authorities

The Committee was informed about the eleventh International
Conference of Drug Regulatory Authorities (ICDRA) meeting
held in Madrid from 16–19 February 2004, and the recommendations
arising from that meeting. The Committee was advised that the con-
tinues to be an important forum at which WHO and drug regulatory
authorities can meet and discuss current problems and the latest
developments in medicines regulation with the main objectives of
improving safety, efficacy, quality of and access to medicines. The
next ICDRA meeting will be held in Seoul, Republic of Korea, in
2006.
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2.5 Counterfeit drugs

The Committee was informed of the pre-eleventh ICDRA satellite
workshop held in Madrid on 13–14 February 2004 to exchange infor-
mation on the growing problem of counterfeit drugs. The meeting
was attended by approximately 100 participants including representa-
tives from Interpol, World Customs Organization, Counterfeiting
Intelligence Bureau, World Intellectual Property Organization, phar-
maceutical regulators and industry. The participants at the workshop
recommended that countries should:

— adopt the WHO Guidelines on developing measures for
combating counterfeit drugs and make counterfeiting pharmaceu-
ticals a criminal offence punishable with appropriate severe
sanctions;

— establish effective pharmaceutical regulation, including export
controls, licensing of establishments engaged in the manufacture,
import, export, distribution, supply and sale of drugs, product
registration, inspection and quality surveillance;

— increase local and international cooperation between drug regula-
tory authorities, nongovernmental organizations, law enforce-
ment agencies and industry;

— raise public and political awareness that counterfeiting of pharma-
ceuticals poses a serious risk to public health;

— develop and implement best practice manuals regarding distribu-
tion and dispensing of medicines;

— publish and provide relevant information on drugs to consumers,
health professionals and retailers;

— report any suspected cases of counterfeiting of drugs to the
national drug regulatory authority, which should publish and
disseminate the information;

— make the reporting of the discovery of counterfeit drugs
obligatory;

— raise awareness of consumers and policy-makers of the link be-
tween counterfeit drugs and organized crime; and

— exchange data between drug regulatory authorities, law en-
forcement agencies, international organizations, industry and all
stakeholders.

The Committee supported these recommendations and emphasized
the urgent need for their implementation.

The participants at the workshop also discussed the possibility of
establishing an international framework convention to coordinate
international strategies to detect and counter counterfeiting. This
proposal will be discussed further at another meeting on counterfeiting
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to be held in 2005 as requested and recommended during the eleventh
ICDRA meeting, and the Committee expressed interest in giving
scientific input. It was recognized that it was important to address this
issue at both the scientific and diplomatic levels.

3. Quality control — specifications and tests

3.1 The International Pharmacopoeia
The Committee was informed that The International Pharmacopoeia
was now available in CD-ROM format. The Committee was also
informed of the general outline for the development of future
monographs to be included in The International Pharmacopoeia as
well as the outcome of the consultation on quality control laboratory
testing of medicines for HIV/AIDS, TB and malaria held in Geneva
from 28–30 June 2004. The Committee agreed that guidelines for
the development of secondary reference standards should be pre-
pared in collaboration with other interested parties. Endorsement of
the development and revision of certain general chapters was also
discussed.

The Committee also appreciated the clear layout of the steps to be
followed in the development of monographs. These are as follows:

Step 1: Identify specific pharmaceutical products for which quality
control (QC) specifications need to be developed, obtain confirma-
tion from all WHO parties concerned (e.g. EDM, specific disease
programme and prequalification project team).

Step 2: Provide contact details for manufacturers of the above prod-
ucts in collaboration with all parties concerned.

Step 3: Contact manufacturers to request provision of QC specifica-
tions and samples.

Step 4: Identify and contact QC laboratories to collaborate in the
project (2–3 laboratories depending on how many pharmaceutical
products have been identified in step 1). Contract for laboratory
work.

Step 5: Prepare the contract for drafting the specifications and under-
taking the necessary laboratory work.

Step 6: Search for information on QC specifications available in the
public domain.

Step 7: Conduct laboratory testing, development and validation of QC
specifications.

ECPtext 6/16/05, 11:57 AM5
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Step 8: Support WHO Collaborating Centre in the establishment of
International Chemical Reference Substances.

Step 9: Follow the consultative process: send copies of draft specifica-
tions to Expert Panel and specialists for comments.

Step 10: Discuss comments with contract laboratories and WHO Col-
laborating Centres. Conduct additional laboratory testing to verify
and/or validate specifications.

Step 11: Hold a consultation to discuss the comments and test results
received as feedback.

Step 12: Recirculate draft monograph for comments.

Step 13: Repeat step 10.

Step 14: Present the drafts to the WHO Expert Committee on Specifi-
cations for Pharmaceutical Preparations for possible formal adoption.
If not adopted, repeat steps 11–13 as often as necessary.

The Committee endorsed a proposed list of drug monographs to be
developed for inclusion in The International Pharmacopoeia. The
Committee agreed that there was no need to prioritize the drugs
shown on this list as they were all equally important, but would be
subject to confirmation of particular priorities from a medical view-
point by the respective WHO departments.

The Committee welcomed the news that the third edition of
The International Pharmacopoeia was now available on CD-ROM;
this would facilitate wider use. The Committee encouraged the
Secretariat to publish a fourth edition of The International Pharmaco-
poeia that includes all the volumes in a single, comprehensive
publication.

3.2 Pharmacopoeial monographs on antiretrovirals

The Committee was given an overview of the status of the devel-
opment of The International Pharmacopoeia monographs on
antiretroviral drug substances and finished dosage forms. Specific
monographs for antiretrovirals were discussed. The following mono-
graphs were adopted for drug substances:

— didanosine
— indinavir sulfate
— nelfinavir mesilate
— nevirapine
— ritonavir
— saquinavir
— saquinavir mesilate

ECPtext 6/16/05, 11:57 AM6
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The Committee recommended that the monograph on ritonavir be
adopted subject to evaluation of any additional comments received
during the consultation phase by an expert working group. Several
draft monographs will follow the normal course of action, i.e. they will
be submitted for consultation.

3.3 Specifications for radiopharmaceuticals

A representative of the International Atomic Energy Agency
(IAEA) presented an update of the joint effort of WHO and IAEA
on radiopharmaceuticals, as well as a draft report of the consultation
on monographs and specifications for radiopharmaceuticals held in
Geneva from 16–17 December 2002. The recommendations of this
draft report had been endorsed by the Committee at its thirty-eighth
meeting. The Committee agreed that there was a need to continue the
close collaboration between IAEA and WHO to update and compile
individual monographs at an international level. As radiopharma-
ceuticals were becoming increasingly important in the diagnosis
and screening of medical conditions, the Committee emphasized the
urgent need for this work to be undertaken, and recommended
replacement of the texts already published in The International
Pharmacopoeia and in the twenty-fifth report of the WHO Expert
Committee on Specifications for Pharmaceutical Preparations (WHO
Technical Report Series, No. 567, 1975, Annex 2).

3.4 Quality specifications for antituberculosis drugs

The Committee received a status report on work undertaken to
develop monographs on antituberculosis drugs for inclusion in The
International Pharmacopoeia. The Committee was pleased to note
that draft monographs on the following had recently been distributed
for comments:

— rifampicin tablets
— rifampicin capsules
— rifampicin and isoniazid tablets
— isoniazid and ethambutol hydrochloride tablets
— rifampicin, isoniazid and pyrazinamide tablets
— rifampicin, isoniazid, pyrazinamide and ethambutol hydrochloride

tablets.

The Committee reviewed the test methods developed to date and
provided advice and direction to the Secretariat to facilitate the
completion of this work.
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3.5 Revision of International Pharmacopoeia monograph on
artemisinin derivatives

The Committee received a status report on work being undertaken to
revise The International Pharmacopoeia monograph on artemisinin
derivatives.

The Committee emphasized the high priority of this project and
recommended that this work should continue.

3.6 Screening tests for antiretroviral drugs

The Committee received a status report on work undertaken to de-
velop methods for conducting basic screening tests on antiretroviral
drugs.

The Committee accepted the report, but recommended that:

— there should be two thin-layer chromatography (TLC) tests, or
one TLC test and one ultraviolet (UV) test available for identifi-
cation; and

— identity tests should not normally be based on melting points.

3.7 Screening tests for antituberculosis products

The Committee received a status report on work undertaken to
develop methods for conducting basic screening tests on antituber-
culosis products using basic chemical and TLC test methods.

As details of the test methods had only recently been distributed
for comment, the Committee commended the work done so far
and indicated that it would await the final draft document before
commenting.

4. Quality control — International Reference
Materials

4.1 International Chemical Reference Substances

The reports of the WHO Collaborating Centre for Chemical Refer-
ence Substances for 2002 and 2003 were presented to the Committee.
The Committee noted that the availability of a reference standard for
the series of artemisinin and its derivatives was one of the highlights
of the reports and had been the subject of a WHO press release
entitled WHO releases the first ever international collection of chemi-
cal reference substances for antimalarials (20 October, 2004).

The Committee recommended that the list of reference substances
specified in the reports should be adopted (Annex 1). It also
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recommended that all efforts be made to maintain this important
programme.

5. Quality control — national laboratories

5.1 External quality assurance assessment scheme

The Committee was informed that 42 laboratories from the six
WHO Regions participated in this scheme, which involved a com-
parison of five different analytical tests of medicines for HIV/AIDS,
TB and malaria. This work was carried out in collaboration with
the European Directorate for the Quality of Medicines (EDQM).
The Committee noted that there was still an opportunity to
explore the possibility of additional members participating in this
scheme.

6. Quality assurance — good manufacturing
practices

6.1 Concept of sampling starting materials

The Committee considered a proposal to amend the WHO GMP
requirement for the sampling of starting materials. This currently
requires that every container of a starting material be sampled for
identity testing, which is not consistent with the requirement of other
GMP documents such as the EU GMP Guide. The latter allows for
fewer samples from starting material containers under certain condi-
tions. The Committee recommended that in the interests of harmoni-
zation, the proposal should be adopted (Annex 2). The suggested text
allows for the possibility of reduced numbers of samples being tested
under defined circumstances.

6.2 Heating, ventilation and air-conditioning

The Committee was provided with a revised second draft of the
supplementary guidelines on GMP for heating, ventilation and air-
conditioning (HVAC) systems which had been distributed for com-
ments. The need for this document arose from feedback received
from GMP training workshops for GMP inspectors in different WHO
Regions.

The Committee noted the second draft document and commended
WHO for its work on this subject.

ECPtext 6/16/05, 11:57 AM9



10

E

6.3 Manufacture of herbal medicines1

The Committee was provided with a revised draft of the supplemen-
tary guidelines for the manufacture of herbal medicinal products.
Comments were still being received on this draft.

The Committee noted the draft document and commended WHO for
its work on this subject.

6.4 Validation

The Committee was provided with a revised draft of the supplemen-
tary GMP guidelines on validation. The need for this document arose
from feedback received from GMP training workshops for GMP
inspectors in different WHO Regions. The Committee was informed
that many comments had been received on this draft document, some
of which were conflicting.

The Committee noted that it would be prudent for a specially con-
vened expert group to review the comments carefully and, in the
interests of harmonization, to take note of other guideline documents
on validation during this review, for example, the Pharmaceutical
Inspection Co-operation Scheme (PIC/S) guidelines on validation.

6.5 Water for pharmaceutical use

The Committee was provided with a revised draft of the GMP guide-
lines for water for pharmaceutical use (WPU). The Committee re-
viewed the comments received and made appropriate amendments.

The Committee adopted the text as Annex 3.

7. Quality assurance — inspection

7.1 Sampling of pharmaceuticals and related materials

The Committee was provided with a revised draft of the WHO guide-
lines for sampling of pharmaceuticals and related materials. Many
comments had been received, some expressing differing opinions on
the sampling plans described in the document.

The Committee carried out a detailed review of the comments
received and made appropriate amendments.

The Committee adopted the text as Annex 4.

1 The term “herbal medicinal products” was replaced by “herbal medicines” in
accordance with the terminology used in other texts published by WHO.
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7.2 Training modules for inspectors

The Committee was informed that WHO had conducted several
training workshops for GMP inspectors in its regions, using the CD-
ROM of basic training modules on GMP issued in 2001.

Trainees had expressed strong interest in the development by WHO
of supplementary training modules covering specific GMP topics such
as validation, water, HVAC and quality control laboratory inspec-
tion. A CD-ROM was subsequently prepared to cover the first three
topics, and this had recently been widely distributed to interested
parties. The Committee noted with concern that although a CD-
ROM for supplementary training on quality control laboratory in-
spection was in the process of being prepared, its finalization was
being hampered by resource constraints.

The Committee noted that since the development of the CD-ROM of
basic training modules on GMP, the WHO GMP principles for phar-
maceutical products had been revised; changes would need to be
made accordingly.

In view of the positive uptake of this project, the Committee
recommended that appropriate resources should be made available in
order to:

— revise the CD-ROM of basic training modules on GMP to reflect
the content of the most recent version of the WHO GMP prin-
ciples for pharmaceutical products; and

— complete the supplementary training module on quality control
laboratory inspection.

8. Quality assurance — distribution and
trade-related

8.1 Good trade and distribution practices for pharmaceutical
starting materials

The Committee was informed that a number of incidents involving
diethylene glycol had resulted in a World Health Assembly resolution
(WHA52.19) which had triggered the preparation of the good trade
and distribution practices (GTDP) and of the recommendations on
GTDP for pharmaceutical starting materials. This guidance had been
adopted during the thirty-eighth meeting of the Committee.

The Committee was informed that the International Pharmaceutical
Excipients Council (IPEC) had used the WHO guidance document as
the basis for developing an expanded guidance document which
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would be launched to relevant industry sectors in 2005, backed-up by
regular seminars. The Committee commended IPEC for this work. It
was brought to the attention of the Committee that WHO had been
invited to present this guidance at an annual meeting of the European
Association of Chemical Distributors (FEEC).

8.2 WHO Certification Scheme on the quality of pharmaceutical
products moving in international commerce

The Committee was provided with an update on the implementation
of this scheme. It was informed that the scheme was linked to har-
monization and that some Member States had commented on its
unreliability, particularly because some Member States were issuing
certificates when they lacked legal requirements to enforce all aspects
of WHO GMP, e.g. validation, and because certificates were being
issued by countries that were not members of the scheme. The Com-
mittee urged WHO Member States to ensure that the scheme was
properly used.

The Committee recommended that the Secretariat should prepare a
proposal on a possible amendment to the scheme, including the need
for national regulatory authorities to be assessed before they could
join, for consideration by the Committee at its next meeting.

The Committee was informed by the European Federation of Phar-
maceutical Industries and Associations (EFPIA) of the significant
increase in duplication of GMP inspections by different inspectorates
that was being experienced by manufacturers worldwide and of the
cost burden involved. The Committee recommended that this matter
should be tabled for discussion at the next meeting of ICDRA.

8.3 WHO Scheme for the certification of pharmaceutical starting
materials moving in international commerce

Although this scheme had been adopted by the Committee at its
thirty-eighth meeting, the Committee was informed that it may still be
discussed by WHO’s Governing Bodies. The Committee was in-
formed that the European Agency for the Evaluation of Medicinal
Products (EMEA) had shown an interest in the WHO document,
particularly to make use of the different certificates contained in the
document for the forthcoming European system for controlling
manufacturers of starting materials.

8.4 Good distribution practices for pharmaceutical products

The Committee was provided with a draft of the good distribution
practices for pharmaceutical products which had been sent out for
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comments, together with the comments received. The Committee
noted the draft document and commended WHO for its work on this
subject. It was agreed that a consultation was necessary to discuss the
comments received.

9. Quality assurance — risk analysis

9.1 New approach to inspections and manufacture

Documents related to the use of parametric release and a risk analysis
approach for the GMP inspection process, which had been developed
by ICH, had been considered by the Committee at its thirty-eighth
meeting. These documents were still in the process of being devel-
oped by ICH and were expected to reach stage 2 in the ICH process
later in the year.

The Committee recommended that the ICH document, once avail-
able, should be circulated for feedback to Member States and exam-
ined at the next meeting of the Committee.

10. Quality assurance — stability

10.1 Stability testing conditions

The Committee was provided with a discussion paper from the Asso-
ciation of South-East Asian Nations regarding long-term stability
testing conditions. These take account of the conditions of high hu-
midity experienced in that region. As the approach differed from the
current ICH and WHO requirements for temperature and humidity,
the WHO Secretariat proposed that a meeting of interested parties be
arranged in order to discuss this matter further with a view to reach-
ing harmonization.

The Committee recommended that the Secretariat should proceed
with this initiative.

11. Quality assurance — drug supply

11.1 Prequalification project managed by WHO

The Committee was provided with an update on the prequalification
project. The Procedure for assessing the acceptability, in principle,
of pharmaceutical products for purchase by UN agencies for
prequalification was adopted by the Expert Committee in 2001
(WHO Technical Report Series, No. 908, Annex 8). The project
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assists United Nations procurement agencies in providing assurance
for the safety, quality and efficacy of medicines used for the treatment
of HIV/AIDS, malaria and TB. To date the fifteenth edition of the
list of prequalified medicines had been published; this includes
95 HIV/AIDS drugs, eight TB drugs and two malaria drugs. The
Committee noted that approximately 500 product dossiers were
currently being assessed. Some manufacturers had decided to
withdraw their product dossiers from the assessment process for
various reasons, e.g. difficulty in complying with WHO GMP
requirements.

The Committee was informed that the World Health Assembly had
passed a resolution to make public the results of prequalification
assessments and inspections. Consequently these will be published on
the WHO web site. The Committee was pleased to note that WHO
would publish assessment and inspection reports in the interests of
transparency and recognized this as a significant innovation. The
Committee noted the additional workload required to implement
this programme.

The Committee was informed that the prequalification programme
had recently been expanded to include good clinical practice (GCP)
inspections and that some critical noncompliances had already been
identified leading to the delisting of five products. The Committee
welcomed the development of additional guidance governing good
practices within contract research organizations.

The Committee was informed that the prequalification programme
required that requalification be undertaken at 3-yearly intervals, with
the first of these to be completed before the end of 2004. Resource
constraints may prevent this timetable from being followed.

The Committee recommended that sufficient resources should
be made available to enable the requalification programme to be
undertaken.

11.2 Prequalification of quality control laboratories and
procurement agencies

The Committee was informed that the Interagency Pharmaceutical
Coordination Group (IPC) had indicated that the prequalification of
quality control laboratories should commence. However, because of
resource constraints, the prequalification of quality control labo-
ratories had been limited to those in Africa. The expression of
interest for laboratories wanting to participate in this process has
been posted on the World Wide Web (http://mednet3.who.int/
prequal/).
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The Committee noted that the final draft of the Model Quality Assur-
ance System for procurement agencies was in the final stage of editing
and expressed its gratitude to the International Pharmaceutical
Federation (FIP) for assisting in this process.

The Committee recommended that sufficient resources be made
available for this activity.

11.3 Update of prequalification procedure

The Committee was informed that the current prequalification pro-
cedure does not specify the need for conducting inspections of manu-
facturers of active pharmaceutical ingredients (APIs) (although some
such inspections of antimalarial API manufacturers had been carried
out). Furthermore the current procedure lacked provision for recov-
ery of the costs of inspections (already done by WHO for vaccines,
diagnostics and devices), inspection of contract research organiza-
tions and making assessment reports and inspection reports publicly
available.

The Committee recommended that the Secretariat proceed to amend
the scheme to include these additional points.

12. Regulatory guidance on interchangeability for
multisource medicines

12.1 Main guidelines for interchangeability

In recognition of the need to reduce the costs of multisource
(generic) product approval wherever this is scientifically and medi-
cally justifiable, and taking into account the discussion on the
Biopharmaceutics Classification System (BCS) concept, WHO initi-
ated the process of revision of its guidelines on registration require-
ments to establish interchangeability of multisource products about
4 years ago.

The Committee was provided with a status report on this work. The
initial draft of this guideline had been prepared by Dr Rein Pähkla
who had sadly passed away in September 2004. The Committee re-
flected in silence for 1 minute in honour of Dr Pähkla and his contri-
butions. The Committee also acknowledged the contributions of FIP,
Dr Midha, Dr Shah and all other members of the FIP/WHO BCS
Task Force to this process.

The Committee endorsed the extension of the general principles
currently used to allow for biowaivers (i.e. waivers on in vivo
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bioequivalence studies). These will be taken into account when
preparing the next version of the revised draft guidance text. The
Committee reviewed the draft document in detail and provided
advice and direction to the Secretariat to facilitate preparation by
the expert working group of the next working draft.

12.2 Medicines qualifying for waiver on in vivo bioequivalence
studies

The Committee was provided with a status report on the work being
undertaken to prepare a proposal regarding the requirements to
waive in vivo bioequivalence tests for the immediate-release, solid,
oral dosage forms included in the WHO Model list of essential medi-
cines. Major efforts including literature studies and laboratory testing
were carried out with the aim of identifying those medicines included
in the Model list for which a biowaiver could be considered. A pro-
posal was being circulated for comments. This will provide a practical
tool complementing the revised draft guidance on interchangeability
of medicines (see 12. 1, above).

12.3 Dissolution testing

The Committee was provided with the background for the develop-
ment of in vitro dissolution conditions for highly soluble and highly
permeable medicines (BCS Class I drugs) and others, on the basis of
the tests carried out. The Committee recommended that this docu-
ment be adopted subject to the revisions discussed. The text should be
included in The International Pharmacopoeia as a general text. In
addition cross-references to this text will be made in the monographs
as appropriate.

12.4 List of comparator products

The Committee was provided with an update on the guidance on
products to be added to the list of international comparator products
for bioequivalence assessment of interchangeable multisource
(generic) products. Due to globalization, mergers and changes to the
WHO model list of essential medicines, an update of the products
listed was considered necessary.

The Committee recommended that the Secretariat should:

— review and update the list in collaboration with interested parties,
such as the International Federation of Pharmaceutical Manufac-
turers Associations (IFPMA); and

— seek comments on the revised list.
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13. Fixed-dose combination products for priority
communicable diseases

13.1  Guidelines for registration of fixed-dose combination
products

The development of fixed-dose combinations (FDCs) is becoming
increasingly important from a public health perspective. They are
being used in the treatment of a wide range of conditions and are
particularly useful in the management of HIV/AIDS, malaria and TB,
which are considered to be the most threatening infectious diseases in
the world. Important discussions have been held in connection with
the joint efforts of the Southern African Development Community
(SADC), United States Health and Human Services, the Joint United
Nations Programme on HIV/AIDS (UNAIDS) and WHO, which
assisted in the development of this guidance text.

The Committee was provided with a revised guideline document and
was informed that the comments received to date were mainly on
editorial points.

The Committee recommended that the document be adopted subject
to the Secretariat making the necessary amendments (Annex 5).

14. International Nonproprietary Names

The Committee was presented with a progress report on the work
carried out since the previous meeting of the Expert Committee. The
International Nonproprietary Names (INN) cumulative list was now
available on CD-ROM and on a database that would facilitate
searches. It was also reported that applications could now be submit-
ted over the Internet and that computerized processes facilitated
publication preparation. The link with the updated pharmacopoeial
database, which is a compilation of monographs available in major
pharmacopoeias, was also mentioned.

The Committee was informed of the workplan, progress and
future challenges of this programme. It was also informed that prior-
ity continued to be given to upgrading the database’s architecture and
functionality.

The Secretariat informed the Committee that the INN procedure
was being considered by the WHO Governing Bodies with a view
to producing an update of the mechanisms of substitution of
INNs.
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15. Summary and recommendations

The Expert Committee made a number of recommendations in the
various specific areas of work in quality assurance discussed during
the meeting. Detailed recommendations can be found under the
relevant section of the report. The areas covered by this Committee
are extensive and range from GMP, regulatory guidance texts (e.g.
regarding the interchangeability of medicines, fixed-dose combina-
tion products, stability testing), as well as the areas of counterfeit and
substandard medicines. Quality control specifications and Interna-
tional Chemical Reference Substances are developed, focusing on
essential medicines and on those medicines used in the treatment of
large populations for which international quality requirements are
often not publicly available.

The Expert Committee emphasized the importance of making suffi-
cient resources available for these core normative functions of the
Organization. This would enable sustainability of these functions and
avoid duplication of effort worldwide. The guidelines, specifications
and international nomenclature developed under the aegis of this
Expert Committee serve — without always making the headlines —
all Member States and regions and underpin important initiatives,
including the “3 by 5” initiative launched by the Director-General, Dr
LEE Jong-wook.

Making resources available for these activities is very cost-effective as
national and regional drug regulatory authorities, as well as major
international bodies and institutions, such as the Global Fund, and
international organizations such as the United Nations Children’s
Fund (UNICEF), are the direct beneficiaries. In order to respond
more swiftly to the needs in this area worldwide, Expert Committee
meetings should be organized more frequently (i.e. annually).

The prequalification of medicines and laboratories (and also possibly
procurement agencies in the future) could not function without the
set of guidelines, standards, specifications and new guidance texts
adopted by this Committee after the usual, rigorous consultative pro-
cess. In return the prequalification programme provides valuable
feedback to the Expert Committee. As a result of using the guidelines
and specifications in the field, practical suggestions for potential revi-
sion or the need for additional guidance can be transmitted directly to
the Expert Committee.

Another valuable aspect of the prequalification programme is
that participating members of drug regulatory authorities obtain
“hands-on” experience in joint inspections and joint regulatory
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assessment activities with the participation of both developed and
developing countries. This practical experience is later passed on in
training workshops, thus allowing even more colleagues to benefit
from the programme. Manufacturers and quality control laboratories
benefit from the useful advice given in the inspection reports. Na-
tional authorities benefit from the availability of those inspection
reports and the regulatory information with respect to each product
assessed.

In conclusion, the Expert Committee oversees activities in the area of
quality assurance that it considers should continue efficiently and
swiftly to enable Member States, international organizations, United
Nations agencies, and regional and interregional harmonization ef-
forts to benefit therefrom. Sustainability of the activities discussed is
crucial if WHO is to continue to provide the services laid down in its
constitution at a sufficiently high standard.

15.1 New standards and guidelines adopted and recommended
for use

1. List of available International Chemical Reference Substances
(ICRS) (Annex 1).

2. Good manufacturing practices (GMP): requirement for the sam-
pling of starting materials (amendment to current text, Annex 2).

3. Good manufacturing practices (GMP): water for pharmaceutical
use (Annex 3).

4. Guidelines for sampling of pharmaceuticals and related materials
(Annex 4).

5. Guidelines for registration of fixed-dose combination medicinal
products (Annex 5).

6. Monographs on the following for inclusion in The International
Pharmacopoeia:

— didanosine
— indinavir sulfate
— nelfinavir mesilate
— nevirapine
— ritonavir
— saquinavir
— saquinavir mesilate
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15.2 Activities that should be pursued and progress reported at
the next Expert Committee meeting

The following activities should be pursued and progress should be
reported at the next meeting of the Expert Committee. Development
of specifications and guidelines will be carried out using the estab-
lished international consultative process.

The International Pharmacopoeia

The activities related to The International Pharmacopoeia are as
follows:

— continuation of development of specifications for medicines in-
cluded in the WHO Model List of Essential Medicines with a focus
on priority diseases;

— replacement of monographs for radiopharmaceuticals in collabo-
ration with IAEA; and

— continuation of collaboration with TRM regarding a potential
update of the general control methods for medicinal plant
materials.

Regulatory guidance

The work on regulatory guidance will include:

— guidelines on registration requirements to establish interchange-
ability of multisource (generic) pharmaceutical products (revi-
sion, next draft in progress);

— GDP for pharmaceutical products (new, next draft in progress);
and

— efforts to harmonize requirements for stability testing (in
progress).

Inspection

Work on inspection will include:

— supplementary guidelines on GMP for HVAC systems (new, next
draft in progress);

— supplementary guidelines on GMP for the manufacture of herbal
medicines (revision, next draft in progress); and

— supplementary guidelines on GMP: validation (new, next draft in
progress).

Prequalification project

The Committee strongly recommended that sufficient resources
should be made available to enable the programme to con-
tinue, to support prequalification of products, quality control
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laboratories, update of the procedure and requalification as
necessary.

15.3 New areas of work suggested

The following new areas of work were suggested. Progress reports
are requested for presentation at the next meeting of the Expert
Committee.

• Consolidate The International Pharmacopoeia in a fourth edition
both in printed and electronic forms (CD-ROM format) to facili-
tate its wider use.

• Revise the general chapters of The International Pharmacopoeia, as
suggested by the group of experts and endorsed by the Expert
Committee.

• Develop new guidelines for the development of secondary refer-
ence standards.

• Update the currently available GMP training modules.

• Organize a workshop to discuss the possibility of establishing an
international framework convention to coordinate international
strategies to detect and counter counterfeiting.

• Explore WHO’s continued participation and the proper represen-
tation of its Member States at the ICH, an interregional harmoniza-
tion effort in drug registration of new medicines.
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Forum, World Health House, New Delhi, India; Ms K. Sinivuo, National Agency for
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Pharmaceutical Ingredients Committee, European Chemical Industry Council,
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Annex 1
International Chemical Reference Substances and
International Infrared Reference Spectra1

1. List of available International Chemical
Reference Substances

International Chemical Reference Substances (ICRS) are established
upon the advice of the WHO Expert Committee on Specifications for
Pharmaceutical Preparations. They are supplied primarily for use in
physical and chemical tests and assays described in the specifications
for quality control of drugs published in The International Pharmaco-
poeia or proposed in draft monographs. The ICRS are mainly in-
tended to be used as primary standards to calibrate secondary
standards.

Directions for use and required analytical data for the intended use
in the relevant specifications of The International Pharmacopoeia
are given in the certificates enclosed with the substances when
distributed.

ICRS may also be used in tests and assays not described in The
International Pharmacopoeia. However, the responsibility for assess-
ing the suitability of the substances then rests with the user or with the
pharmacopoeia commission or other authority that has prescribed
this use.

It is generally recommended that the substances should be stored
protected from light and moisture and preferably at a temperature of
about +5 °C. When special storage conditions are required, this is
stated on the label or in the certificate. The user is recommended to
purchase only an amount sufficient for immediate use.

The stability of the ICRS kept at the Collaborating Centre is moni-
tored by regular re-examination and any material that has deterio-
rated is replaced by new batches when necessary. Lists giving control

1 As updated at the thirty-ninth meeting of the WHO Expert Committee on Specifications
for Pharmaceutical Preparations, 25–29 October 2004.
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numbers for the current batches are issued in the annual reports from
the Centre and new lists may also be obtained on request.

Orders for the ICRS should be sent to:
WHO Collaborating Centre for Chemical Reference Substances
Apoteket AB
Produktion & Laboratorier
Centrallaboratoriet, ACL
Prismavägen 2
SE-141 75 Kungens Kurva
Sweden
Fax: +46 8 740 60 40
Email: who.apl@apoteket.se
Web site: http://www.apl.apoteket.se/who

The ICRS are supplied only in the standard packages indicated in the
following list.

Table 1
Available International Chemical Reference Substances

Catalogue Reference substance Package size Control
number number

9930375 p-acetamidobenzalazine 25mg 290042
9930202 acetazolamide 100mg 186128
9930204 allopurinol 100mg 287049
9930206 amidotrizoic acid 100mg 196205
9930191 2-amino-5-nitrothiazole 25mg 186131
9930194 3-aminopyrazole-4-carboxamide hemisulfate 100mg 172050
9930193 3-amino-2,4,6-triiodobenzoic acid 100mg 196206
9930208 amitriptyline hydrochloride 100mg 181101
9930209 amodiaquine hydrochloride 200mg 192160
9930210 amphotericin B 400mg 191153
9930211 ampicillin (anhydrous) 200mg 390001
9930212 ampicillin sodium 200mg 388002
9930213 ampicillin trihydrate 200mg 274003
9930214 anhydrotetracycline hydrochloride 25mg 180096
9931408 artemether 100mg 103225
9931406 artemisinin 100mg 103222
9931407 artemotil 100mg 103226
9931410 artenimol 100mg 103223
9931409 artesunate 100mg 103224
9930215 atropine sulfate 100mg 183111
9930216 azathioprine 100mg 172060

9930218 bacitracin zinc 200mg 192174
9930219 beclometasone dipropionate 200mg 192175
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Table 1 (continued)

Catalogue Reference substance Package size Control
number number

9930225 benzylpenicillin potassium 200mg 180099
9930226 benzylpenicillin sodium 200mg 280047
9930227 bephenium hydroxynaphthoate 100mg 183112
9930228 betamethasone 100mg 183113
9930229 betamethasone sodium phosphate 100mg 196203
9930230 betamethasone valerate 100mg 190145
9930233 bupivacaine hydrochloride 100mg 289054
9930234 caffeine 100mg 181102
9930236 calcium folinate (leucovorin calcium) 100mg 194188
9930237 captopril 100mg 197214
9930238 captopril disulfide 25mg 198216
9930239 carbamazepine 100mg 189143
9930240 carbenicillin monosodium 200mg 383043
9930241 chloramphenicol 200mg 486004
9930242 chloramphenicol palmitate 1g 286072
9930243 chloramphenicol palmitate (polymorph A) 200mg 175073
9930199 5-chloro-2-methylaminobenzophenone 100mg 172061
9930245 chloroquine sulfate 200mg 195201
9930190 2-(4-chloro-3-sulfamoylbenzoyl)benzoic acid 50mg 181106
9930246 chlorphenamine hydrogen maleate 100mg 182109
9930247 chlorpromazine hydrochloride 100mg 178080
9930248 chlortalidone 100mg 183114
9930249 chlortetracycline hydrochloride 200mg 187138
9930250 cimetidine 100mg 190150
9930256 ciprofloxacin hydrochloride 400mg 197210
9930252 ciprofloxacin by-compound A 20mg 198220
9930253 ciprofloxacin desfluoro-compound 20mg 198219
9930254 ciprofloxacin ethylenediamine-compound 20mg 198218
9930255 ciprofloxacin fluoroquinolonic acid 20mg 198217
9930258 cisplatin 100mg 197207
9930259 clomifene citrate 100mg 187136

clomifene citrate Z-isomer see zuclomifene
9930261 cloxacillin sodium 200mg 274005
9930262 colecalciferol (vitamin D3) 500mg 190146
9930263 cortisone acetate 100mg 167006

9930265 dapsone 100mg 183115
9930266 desoxycortone acetate 100mg 167007
9930267 dexamethasone 100mg 388008
9930268 dexamethasone acetate 100mg 288009
9930269 dexamethasone phosphoric acid 100mg 192161
9930270 dexamethasone sodium phosphate 100mg 192158
9930282 diazoxide 100mg 181103
9930283 dicloxacillin sodium 200mg 174071
9930285 dicoumarol 100mg 178077
9930287 diethylcarbamazine dihydrogen citrate 100mg 181100
9930288 digitoxin 100mg 277010
9930289 digoxin 100mg 587011
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Table 1 (continued)

Catalogue Reference substance Package size Control
number number

9930290 dopamine hydrochloride 100mg 192159
9930292 doxorubicin hydrochloride 100mg 196202

9930294 emetine hydrochloride 100mg 187134
9930197 4-epianhydrotetracycline hydrochloride 25mg 288097
9930295 ergocalciferol (vitamin D2) 500mg 190147
9930296 ergometrine hydrogen maleate 50mg 277012
9930297 ergotamine tartrate 50mg 385013
9930298 erythromycin 250mg 191154
9930299 erythromycin B 150mg 194186
9930300 erythromycin C 25mg 194187
9930301 estradiol benzoate 100mg 167014
9930302 estrone 100mg 279015
9930304 ethambutol hydrochloride 100mg 179081
9930305 ethinylestradiol 100mg 301016
9930306 ethisterone 100mg 167017
9930307 ethosuximide 100mg 179088

9930309 flucloxacillin sodium 200mg 195194
9930310 flucytosine 100mg 184121
9930311 fludrocortisone acetate 200mg 195199
9930312 fluorouracil 100mg 184122
9930313 fluphenazine decanoate dihydrochloride 100mg 182107
9930314 fluphenazine enantate dihydrochloride 100mg 182108
9930315 fluphenazine hydrochloride 100mg 176076
9930316 folic acid 100mg 388019
9930195 3-formylrifamycin 200mg 202149
9930355 framycetin sulfate (neomycin B sulfate) 200mg 193178
9930318 furosemide 100mg 171044

9930322 griseofulvin 200mg 280040

9930323 haloperidol 100mg 172063
9930324 hydrochlorothiazide 100mg 179087
9930325 hydrocortisone 100mg 283020
9930326 hydrocortisone acetate 100mg 280021
9930327 hydrocortisone sodium succinate 200mg 194184
9930188 (-)-3-(4-hydroxy-3-methoxyphenyl)-2-

hydrazino-2-methylalanine
(3-o-methylcarbidopa) 25mg 193180

9930189 (-)-3-(4-hydroxy-3-methoxyphenyl)-
2-methylalanine
(3-o-methylmethyldopa) 25mg 179085

9930328 ibuprofen 100mg 183117
9930329 imipramine hydrochloride 100mg 172064
9930330 indometacin 100mg 178078
9930331 isoniazid 100mg 185124

9930332 kanamycin monosulfate 12mg 197211
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Table 1 (continued)

Catalogue Reference substance Package size Control
number number

9930333 lanatoside C 100mg 281022
9930334 levodopa 100mg 295065
9930335 levonorgestrel 200mg 194182
9930336 levothyroxine sodium 100mg 189144
9930337 lidocaine 100mg 181104
9930338 lidocaine hydrochloride 100mg 181105
9930339 liothyronine sodium 50mg 193179
9930340 loperamide hydrochloride 100mg 194185

9930341 mebendazole 200mg 195195

Melting point reference substances
9930217 azobenzene (69 °C) 1g 192168
9930438 vanillin (83 °C) 1g 299169
9930222 benzil (96 °C) 4g 294170
9930201 acetanilide (116 °C) 1g 297171
9930380 phenacetin (136 °C) 1g 297172
9930221 benzanilide (165 °C) 4g 192173
9930422 sulfanilamide (166 °C) 1g 192162
9930423 sulfapyridine (193 °C) 4g 192163
9930286 dicyanodiamide (210 °C) 1g 192164
9930411 saccharin (229 °C) 1g 192165
9930235 caffeine (237 °C) 1g 299166
9930382 phenolphthalein (263 °C) 1g 299167

9930345 methotrexate 100mg 194193
3-o-methylcarbidopa see (-)-3-(4-hydroxy-3-
methoxyphenyl)-2-hydrazino-2-methylalanine
3-o-methylmethyldopa see (-)-3-(4-hydroxy-3-
methoxyphenyl)-2-methylalanine

9930346 methyldopa 100mg 179084
9930347 methyltestosterone 100mg 167023
9930348 meticillin sodium 200mg 274024
9930350 metronidazole 100mg 183118

9930351 nafcillin sodium 200mg 272025
9930354 neamine hydrochloride

(neomycin A hydrochloride) 0.5mg 193177
neomycin B sulfate see framycetin sulfate

9930356 neostigmine metilsulfate 100mg 187135
9930357 nicotinamide 100mg 200090
9930358 nicotinic acid 100mg 179091
9930359 nifurtimox 100mg 194189
9930360 niridazole 200mg 186129
9930361 niridazole-chlorethylcarboxamide 25mg 186130
9930366 norethisterone 100mg 186132
9930367 norethisterone acetate 100mg 185123
9930369 nystatin 200mg 300152
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Table 1 (continued)

Catalogue Reference substance Package size Control
number number

9930371 ouabain 100mg 283026
9930372 oxacillin sodium 200mg 382027
9930373 oxytetracycline dihydrate 200mg 189142
9930374 oxytetracycline hydrochloride 200mg 189141

9930376 papaverine hydrochloride 100mg 185127
9930377 paracetamol 100mg 195198
9930378 paromomycin sulfate 75mg 195197
9930383 phenoxymethylpenicillin 200mg 179082
9930384 phenoxymethylpenicillin calcium 200mg 179083
9930385 phenoxymethylpenicillin potassium 200mg 176075
9930387 phenytoin 100mg 179089
9930388 piperazine adipate 100mg 197212
9930389 piperazine citrate 100mg 197213
9930390 praziquantel 100mg 194191
9930391 prednisolone 100mg 389029
9930392 prednisolone acetate 100mg 289030
9930393 prednisolone hemisuccinate 200mg 195196
9930394 prednisolone sodium phosphate 200mg 194190
9930395 prednisone 100mg 167031
9930396 prednisone acetate 100mg 169032
9930397 probenecid 100mg 192156
9930398 procaine hydrochloride 100mg 183119
9930399 procarbazine hydrochloride 100mg 184120
9930400 progesterone 100mg 167033
9930402 propranolol hydrochloride 100mg 187139
9930403 propylthiouracil 100mg 185126
9930404 pyrantel embonate (pyrantel pamoate) 500mg 192157
9930405 pyridostigmine bromide 100mg 182110

9930406 reserpine 100mg 186133
9930408 riboflavin 250mg 382035
9930409 rifampicin 300mg 191151
9930410 rifampicin quinone 200mg 202148

9930412 sodium amidotrizoate 100mg 198221
9930413 sodium cromoglicate 100mg 188140
9930415 spectinomycin hydrochloride 200mg 193176
9930416 streptomycin sulfate 100mg 197215
9930417 sulfacetamide 100mg 196200
9930419 sulfamethoxazole 100mg 179092
9930420 sulfamethoxypyridazine 100mg 178079
9930421 sulfanilamide 100mg 179094
9930424 sulfasalazine 100mg 191155

9930425 tamoxifen citrate 100mg 196208
9930427 testosterone enantate 200mg 194192
9930428 testosterone propionate 100mg 167036
9930429 tetracycline hydrochloride 200mg 180095
9930430 thioacetazone 100mg 171046
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2. List of available International Infrared
Reference Spectra

In addition to International Chemical Reference Substances, the
WHO Collaborating Centre for Chemical Reference Substances is
able to supply 69 International Infrared Reference Spectra.

Orders for International Infrared Reference Spectra should be sent
to:

WHO Collaborating Centre for Chemical Reference Substances
Apoteket AB
Produktion & Laboratorier
Centrallaboratoriet, ACL
Prismavägen 2
SE-141 75 Kungens Kurva
Sweden
Fax: +46 8 740 60 40
Email: who.apl@apoteket.se
Web site: http://www.apl.apoteket.se/who

The following International Infrared Reference Spectra are currently
available from the Centre:

aceclidine salicylate
acetazolamide
allopurinol
amiloride hydrochloride
amitriptyline hydrochloride
ampicillin trihydrate

beclometasone
dipropionate

benzylpenicillin potassium
biperiden
biperiden hydrochloride
bupivacaine hydrochloride

Table 1 (continued)

Catalogue Reference substance Package size Control
number number

9930196 4,4¢-thiodianiline 50mg 183116
thyroxine sodium see levothyroxine sodium

9930431 tolbutamide 100mg 179086
9930432 tolnaftate 100mg 176074
9930433 toluene-2-sulfonamide 100mg 196204
9930434 trimethadione 200mg 185125
9930435 trimethoprim 100mg 179093

9930440 vincristine sulfate 9.7mg/vial 193181

9930439 warfarin 100mg 168041

9930260 zuclomifene 50mg 187137
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caffeine (anhydrous)
calcium folinate
carbidopa
chlorphenamine hydrogen

maleate
clofazimine
cloxacillin sodium
colchicine
cytarabine

dexamethasone
dexamethasone acetate, mono-

hydrate
dextromethorphan

hydrobromide
diazepam
dicolinium iodide
dicoumarol
diethylcarbamazine dihydrogen

citrate
diphenoxylate hydrochloride

erythromycin ethylsuccinate
erythromycin stearate
etacrynic acid
ethionamide
ethosuximide

furosemide

gallamine triethiodide
glibenclamide

haloperidol
hydrochlorothiazide

ibuprofen
imipramine hydrochloride

indometacin
isoniazid

lidocaine
lidocaine hydrochloride
lindane

metronidazole
miconazole nitrate

niclosamide
nicotinamide
noscapine

oxamniquine

papaverine hydrochloride
phenobarbital
phenoxymethylpenicillin calcium
phenytoin
primaquine phosphate
propylthiouracil
protionamide
pyrimethamine

salbutamol
salbutamol sulfate
sulfadimidine
sulfadoxine
sulfamethoxazole
sulfamethoxypyridazine

tiabendazole
trihexyphenidyl hydrochloride
trimethoprim

valproic acid
verapamil hydrochloride
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Annex 2
Good manufacturing practices: requirement for the
sampling of starting materials (amendment)

Introduction

The WHO Expert Committee on Pharmaceutical Preparations, at its
thirty-seventh meeting, adopted Good Manufacturing Practices for
pharmaceutical products: main principles, which were published in its
report (1). At its thirty-ninth meeting, the Committee considered a
proposal to amend the WHO good manufacturing practices (GMP)
requirement for sampling of starting materials because it is not consis-
tent with the requirement of other GMP documents such as the
European Union GMP Guide which allows reduced sampling of start-
ing material containers under certain conditions. The Committee rec-
ommended that, in the interests of harmonization, the proposal
should be adopted in amending paragraph 17.15 of the main text of
the GMP.

Add to section 17.15 “An identity test should be conducted on a
sample from each container of starting material (see also section
14.14)” the following:

It is permissible to sample only a proportion of the containers where
a validated procedure has been established to ensure that no single
container of starting material has been incorrectly labelled.

This validation should take account of at least the following aspects:

— the nature and status of the manufacturer and of the supplier and
their understanding of the GMP requirements;

— the quality assurance system of the manufacturer of the starting
material;

— the manufacturing conditions under which the starting material is
produced and controlled; and

— the nature of the starting material and the medicinal products in
which it will be used.

Under such a system it is possible that a validated procedure
for exemption from the requirement for identity testing of each
incoming container of starting material could be accepted for the
following:
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— starting materials coming from a single product manufacturer or
plant; or

— starting materials coming directly from a manufacturer, or in the
manufacturer’s sealed container where there is a history of reli-
ability, and regular audits of the manufacturer’s quality assurance
system are conducted by the purchaser (the manufacturer of the
medicinal product) or by an officially accredited body.

It is improbable that such a procedure could be satisfactorily vali-
dated for either:

— starting materials supplied by intermediaries, such as brokers,
where the source of manufacture is unknown or not audited; or

— starting materials for use in parenteral products.

Reference
1. Good Manufacturing Practices for pharmaceutical products: main principles.

In: WHO Expert Committee on Pharmaceutical Preparations. Thirty-seventh
report. Geneva, World Health Organization, 2003 (WHO Technical Report
Series, No. 908), Annex 4.
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1. Introduction

1.1 Scope of the document

The guidance contained in this document is intended to provide infor-
mation about the available specifications for water for pharmaceutical
use (WPU), guidance about which quality of water to use for specific
applications, such as the manufacture of active pharmaceutical ingre-
dients (APIs) and dosage forms, and to provide guidance on the good
manufacturing practice (GMP) regarding the design, installation and
operation of pharmaceutical water systems. Although the focus of this
document is on water for pharmaceutical applications, the guidelines
may also be relevant to other industrial or specific uses where the
specifications and practices can be applied.

The GMP guidance for WPU contained in this document is intended
to be supplementary to the general GMP guidelines for pharmaceuti-
cal products published by WHO (WHO Expert Committee on Speci-
fications for Pharmaceutical Preparations. Thirty-seventh report.
Geneva, World Health Organization, 2003 (WHO Technical Report
Series, No. 908), Annex 4).

This document refers to available specifications, such as the phar-
macopoeias and industry guidance for the use, production, storage
and distribution of water in bulk form. In order to avoid confusion it
does not attempt to duplicate such material.

Note: This document does not cover waters for administration to
patients in their formulated state or the use of small quantities of
water in pharmacies to compound individually prescribed medicines.

The guidance provided in this document can be used in whole or in
part as appropriate to the application under consideration.

Where subtle points of difference exist between pharmacopoeial
specifications, the manufacturer will be expected to decide which
option to choose in accordance with the related marketing authoriza-
tion submitted to the national drug regulatory authority.

1.2 Background to water requirements and uses

Water is the most widely used substance, raw material or starting
material in the production, processing and formulation of pharmaceu-
tical products. It has unique chemical properties due to its polarity
and hydrogen bonds. This means it is able to dissolve, absorb, adsorb
or suspend many different compounds. These include contaminants
that may represent hazards in themselves or that may be able to react
with intended product substances, resulting in hazards to health.
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Different grades of water quality are required depending on the route
of administration of the pharmaceutical products. One source of guid-
ance about different grades of water is the European Medicines
Evaluation Agency (EMEA) Note for guidance on quality of water for
pharmaceutical use (CPMP/QWP/158/01).

Control of the quality of water throughout the production, storage
and distribution processes, including microbiological and chemical
quality, is a major concern. Unlike other product and process ingredi-
ents, water is usually drawn from a system on demand, and is not
subject to testing and batch or lot release before use. Assurance of
quality to meet the on-demand expectation is, therefore, essential.
Additionally, certain microbiological tests may require periods of
incubation and, therefore, the results are likely to lag behind the
water use. Control of the microbiological quality of WPU is a high
priority. Some types of microorganism may proliferate in water
treatment components and in the storage and distribution systems. It
is very important to minimize microbial contamination by routine
sanitization and taking appropriate measures to prevent microbial
proliferation.

1.3 Applicable guides

In addition to the specific guidance provided in this document, the
Bibliography lists some relevant publications that can serve as addi-
tional background material when planning, installing and using sys-
tems intended to provide WPU.

2. General requirements for pharmaceutical water
systems

Pharmaceutical water production, storage and distribution systems
should be designed, installed, commissioned, validated and main-
tained to ensure the reliable production of water of an appropriate
quality. They should not be operated beyond their designed capacity.
Water should be produced, stored and distributed in a manner that
prevents unacceptable microbial, chemical or physical contamination
(e.g. with dust and dirt).

The use of the systems following installation, commissioning, valida-
tion and any unplanned maintenance or modification work should be
approved by the quality assurance (QA) department. If approval is
obtained for planned preventive maintenance tasks, they need not be
approved after implementation.

ECPtext 6/16/05, 11:58 AM42



43

E

Water sources and treated water should be monitored regularly for
quality and for chemical, microbiological and, as appropriate, endo-
toxin contamination. The performance of water purification, storage
and distribution systems should also be monitored. Records of the
monitoring results and any actions taken should be maintained for an
appropriate length of time.

Where chemical sanitization of the water systems is part of the
biocontamination control programme, a validated procedure should
be followed to ensure that the sanitizing agent has been effectively
removed.

3. Water quality specifications

3.1 General

The following requirements concern water processed, stored and dis-
tributed in bulk form. They do not cover the specification of waters
formulated for patient administration. Pharmacopoeias include speci-
fications for both bulk and dosage-form waters.

Pharmacopoeial requirements for WPU are described in national and
international pharmacopoeias and limits for various contaminants are
given. Companies wishing to supply multiple markets should set
specifications that meet the strictest requirements from each of the
relevant pharmacopoeias.

3.2 Drinking-water

Drinking-water should be supplied under continuous positive pres-
sure in a plumbing system free of any defects that could lead to
contamination of any product.

Drinking-water is unmodified except for limited treatment of the
water derived from a natural or stored source. Examples of natural
sources include springs, wells, rivers, lakes and the sea. The condition
of the source water will dictate the treatment required to render it
safe for human consumption (drinking). Typical treatment includes
softening, removal of specific ions, particle reduction and antimicro-
bial treatment. It is common for drinking-water to be derived from a
public water supply that may be a combination of more than one of
the natural sources listed above. It is also common for public water-
supply organizations to conduct tests and guarantee that the drinking-
water delivered is of potable quality.

Drinking-water quality is covered by the WHO drinking-water
guidelines, standards from the International Organization for
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Standardization (ISO) and other regional and national agencies.
Drinking-water should comply with the relevant regulations laid
down by the competent authority.

If drinking-water is used directly in certain stages of pharmaceutical
manufacture or is the feed-water for the production of higher quali-
ties of WPU, then testing should be carried out periodically by the
water user’s site to confirm that the quality meets the standards
required for potable water.

3.3 Purified water

Purified water (PW) should be prepared from a potable water source
as a minimum-quality feed-water, should meet the pharmacopoeial
specifications for chemical and microbiological purity, and should be
protected from recontamination and microbial proliferation.

3.4 Highly purified water

Highly purified water (HPW) should be prepared from potable water
as a minimum-quality feed-water. HPW is a unique specification for
water found only in the European Pharmacopoeia. This grade of
water must meet the same quality standard as water for injections
(WFI) including the limit for endotoxins, but the water-treatment
methods are not considered to be as reliable as distillation. HPW may
be prepared by combinations of methods such as reverse osmosis,
ultrafiltration and deionization.

3.5 Water for injections

Water for injections (WFI) should be prepared from potable water as
a minimum-quality feed-water. WFI is not sterile water and is not a
final dosage form. It is an intermediate bulk product. WFI is the
highest quality of pharmacopoeial WPU.

Certain pharmacopoeias place constraints upon the permitted purifi-
cation techniques as part of the specification of the WFI. The Interna-
tional Pharmacopoeia and The European Pharmacopoeia, for
example, allow only distillation as the final purification step.

3.6 Other grades of water

When a specific process requires a special non-pharmacopoeial grade
of water, this should be specified and should at least satisfy the phar-
macopoeial requirements of the grade of WPU required for the type
of dosage form or process step.
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4. Application of specific waters to processes and
dosage forms

Product licensing authorities define the requirement to use the spe-
cific grades of WPU for different dosage forms or for different stages
in washing, preparation, synthesis, manufacturing or formulation.

The grade of water used should take into account the nature and
intended use of the intermediate or finished product and the stage in
the manufacturing process at which the water is used.

HPW can be used in the preparation of products when water of high
quality (i.e. very low in microorganisms and endotoxins) is needed,
but the process stage or product requirement does not include the
constraint on the production method defined in some of the pharma-
copoeial monographs for WFI.

WFI should be used in injectable product preparations, for dissolving
or diluting substances or preparations for parenteral administration
before use, and for sterile water for preparation of injections. WFI
should also be used for the final rinse after cleaning of equipment and
components that come into contact with injectable products as well
as for the final rinse in a washing process in which no subsequent
thermal or chemical depyrogenization process is applied.

When steam comes into contact with an injectable product in its final
container, or equipment for preparing injectable products, it should
conform with the specification for WFI when condensed.

5. Water purification methods

5.1 General considerations

The specifications for WPU found in compendia (e.g. pharma-
copoeias) are generally not prescriptive as to permissible water
purification methods other than those for WFI (refer to section
3.5).

The chosen water purification method, or sequence of purification
steps, must be appropriate to the application in question. The follow-
ing should be considered when selecting the water treatment method:

— the water quality specification;
— the yield or efficiency of the purification system;
— feed-water quality and the variation over time (seasonal changes);
— the reliability and robustness of the water-treatment equipment in

operation;
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— the availability of water-treatment equipment on the market;
— the ability to adequately support and maintain the water purifica-

tion equipment; and
— the operation costs.

The specifications for water purification equipment, storage and dis-
tribution systems should take into account the following:

— the risk of contamination from leachates from contact materials;
— the adverse impact of adsorptive contact materials;
— hygienic or sanitary design, where required;
— corrosion resistance;
— freedom from leakage;
— configuration to avoid proliferation of microbiological organisms;
— tolerance to cleaning and sanitizing agents (thermal and

chemical);
— the system capacity and output requirements; and
— the provision of all necessary instruments, test and sampling

points to allow all the relevant critical quality parameters of the
complete system to be monitored.

The design, configuration and layout of the water purification equip-
ment, storage and distribution systems should also take into account
the following physical considerations:

— the space available for the installation;
— structural loadings on buildings;
— the provision of adequate access for maintenance; and
— the ability to safely handle regeneration and sanitization

chemicals.

5.2 Production of drinking-water

Drinking-water is derived from a raw water source such as a well,
river or reservoir. There are no prescribed methods for the treatment
of raw water to produce potable drinking-water from a specific raw
water source.

Typical processes employed at a user plant or by a water supply
authority include:

— filtration;
— softening;
— disinfection or sanitization (e.g. by sodium hypochlorite (chlorine)

injection);
— iron (ferrous) removal;
— precipitation; and
— reduction of specific inorganic/organic materials.
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The drinking-water quality should be monitored routinely.
Additional testing should be considered if there is any change in the
raw-water source, treatment techniques or system configuration.
If the drinking-water quality changes significantly, the direct
use of this water as a WPU, or as the feed-water to downstream
treatment stages, should be reviewed and the result of the review
documented.

Where drinking-water is derived from an “in-house” system for the
treatment of raw water, the water-treatment steps used and the
system configuration should be documented. Changes to the system
or its operation should not be made until a review has been completed
and the change approved by the QA department.

Where drinking-water is stored and distributed by the user, the stor-
age systems must not allow degradation of the water quality before
use. After any such storage, testing should be carried out routinely in
accordance with a defined method. Where water is stored, its use
should ensure a turnover of the stored water sufficient to prevent
stagnation.

The drinking-water system is usually considered to be an “indirect
impact system” and does not need to be qualified.

Drinking-water purchased in bulk and transported to the user by
tanker presents special problems and risks not associated with
potable water delivered by pipeline. Vendor assessment and author-
ized certification activities, including confirmation of the acceptability
of the delivery vehicle, should be undertaken in a similar way to that
used for any other starting material.

Equipment and systems used to produce drinking-water should be
able to be drained and sanitized. Storage tanks should be closed with
appropriately protected vents, allow for visual inspection and for
being drained and sanitized. Distribution pipework should be able to
be drained, or flushed, and sanitized.

Special care should be taken to control microbiological contamina-
tion of sand filters, carbon beds and water softeners. Once micro-
organisms have infected a system, the contamination can rapidly form
biofilms and spread throughout the system. Techniques for control-
ling contamination such as back-flushing, chemical or thermal saniti-
zation and frequent regeneration should be considered. Additionally,
all water-treatment components should be maintained with continu-
ous water flow to inhibit microbial growth.
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5.3 Production of purified water

There are no prescribed methods for the production of PW in the
pharmacopoeias. Any appropriate qualified purification technique or
sequence of techniques may be used to prepare PW. Typically ion
exchange, ultrafiltration and/or reverse osmosis processes are used.
Distillation can also be used.

The following should be considered when configuring a water purifi-
cation system:

— the feed-water quality and its variation over seasons;
— the required water-quality specification;
— the sequence of purification stages required;
— the energy consumption;
— the extent of pretreatment required to protect the final purifica-

tion steps;
— performance optimization, including yield and efficiency of unit

treatment-process steps;
— appropriately located sampling points designed in such a way as to

avoid potential contamination; and
— unit process steps should be provided with appropriate instrumen-

tation to measure parameters such as flow, pressure, temperature,
conductivity, pH and total organic carbon.

Ambient-temperature PW systems are especially susceptible to
microbiological contamination, particularly when equipment is static
during periods of no or low demand for water. It is essential to
consider the mechanisms for microbiological control and sanitization.
The following techniques should be considered:

— maintenance of flow through water-purification equipment at all
times;

— control of temperature in the system by pipeline heat exchange
or plant-room cooling to reduce the risk of microbial growth
(guidance value <25 °C);

— provision of ultraviolet disinfection;
— selection of water-treatment components that can be thermally

sanitized; and/or
— application of chemical sanitization (including agents such as

ozone).

5.4 Production of highly purified water

There are no prescribed methods for the production of HPW in
any major pharmacopoeia, including the European Pharmacopoeia.
Any appropriate qualified purification technique or sequence of
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techniques may be used to prepare HPW. Typically ion exchange,
ultrafiltration and/or reverse osmosis processes are used.

The guidance provided in section 5.3 for PW is equally applicable to
HPW.

5.5 Production of water for injections

The pharmacopoeias prescribe or limit the permitted final water
purification stage in the production of WFI. Distillation is the pre-
ferred technique; it is considered a more robust technique based on
phase change, and in some cases, high temperature operation of the
process equipment.

The following should be considered when designing a water purifica-
tion system:

— the feed-water quality;
— the required water quality specification;
— the optimum generator size to avoid over-frequent start/stop

cycling;
— blow-down and dump functions; and
— cool-down venting to avoid contamination ingress.

6. Water purification, storage and distribution
systems

This section applies to WPU systems for PW, HPW and WFI. The
water storage and distribution should work in conjunction with the
purification plant to ensure consistent delivery of water to the user
points, and to ensure optimum operation of the water purification
equipment.

6.1 General

The storage and distribution system should be considered as a key
part of the whole system, and should be designed to be fully inte-
grated with the water purification components of the system.

Once water has been purified using an appropriate method, it
can either be used directly or, more frequently, it will be fed into a
storage vessel for subsequent distribution to points of use. The follow-
ing text describes the requirements for storage and distribution
systems.

The storage and distribution system should be configured to prevent
recontamination of the water after treatment and be subjected to a
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combination of online and offline monitoring to ensure that the
appropriate water specification is maintained.

6.2 Materials that come into contact with systems for water for
pharmaceutical use

This section applies to generation equipment for PW, HPW and WFI,
and the associated storage and distribution systems.

The materials that come into contact with WPU, including pipework,
valves and fittings, seals, diaphragms and instruments, should be
selected to satisfy the following objectives.

• Compatibility. All materials used should be compatible with the
temperature and chemicals used by or in the system.

• Prevention of leaching. All materials that come into contact with
WPU should be non-leaching at the range of working temperatures.

• Corrosion resistance. PW, HPW and WFI are highly corrosive.
To prevent failure of the system and contamination of the water,
the materials selected must be appropriate, the method of jointing
must be carefully controlled, and all fittings and components must
be compatible with the pipework used. Appropriate sanitary-
specification plastics and stainless steel materials are acceptable for
WPU systems. When stainless steel is used it should be at least
grade 316L. The system should be passivated after initial in-
stallation or after modification. When accelerated passivation is
undertaken, the system should be thoroughly cleaned first, and the
passivation process should be undertaken in accordance with a
clearly defined documented procedure.

• Smooth internal finish. Once water has been purified it is suscep-
tible to microbiological contamination, and the system is subject to
the formation of biofilms when cold storage and distribution is
employed. Smooth internal surfaces help to avoid roughness and
crevices within the WPU system. Crevices are frequently sites
where corrosion can commence. The internal finish should have
an arithmetical average surface roughness of not greater than
0.8 micrometre arithmetical mean roughness (Ra). When stainless
steel is used, mechanical and electropolishing techniques may be
employed. Electropolishing improves the resistance of the stainless
steel material to surface corrosion.

• Jointing. The selected system materials should be able to be easily
jointed by welding in a controlled manner. The control of the
process should include as a minimum, qualification of the operator,
documentation of the welder set-up, work-session test pieces, logs
of all welds and visual inspection of a defined proportions of welds.
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• Design of flanges or unions. Where flanges or unions are used, they
should be of a hygienic or sanitary design. Appropriate checks
should be carried out to ensure that the correct seals are used and
that they are fitted and tightened correctly.

• Documentation. All system components should be fully docu-
mented and be supported by original or certified copies of material
certificates.

• Materials. Suitable materials that may be considered for sanitary
elements of the system include 316 L (low carbon) stainless steel,
polypropylene, polyvinylidenedifluoride and perfluoroalkoxy.
Other materials such as unplasticized polyvinylchloride (uPVC)
may be used for treatment equipment designed for less pure water
such as ion exchangers and softeners.

6.3 System sanitization and bioburden control

Water treatment equipment, storage and distribution systems used
for PW, HPW and WFI should be provided with features to control
the proliferation of microbiological organisms during normal use, as
well as techniques for sanitizing or sterilizing the system after inter-
vention for maintenance or modification. The techniques employed
should be considered during the design of the system and their perfor-
mance proven during the commissioning and qualification activities.

Systems that operate and are maintained at elevated temperatures, in
the range of 70–80 °C, are generally less susceptible to microbiological
contamination than systems that are maintained at lower tempera-
tures. When lower temperatures are required due to the water treat-
ment processes employed or the temperature requirements for the
water in use, then special precautions should be taken to prevent the
ingress and proliferation of microbiological contaminants (see section
6.5.3 for guidance).

6.4 Storage vessel requirements

The water storage vessel used in a system serves a number of impor-
tant purposes. The design and size of the vessel should take into
consideration the following.

6.4.1 Capacity

The capacity of the storage vessel should be determined on the basis
of the following requirements.

• It is necessary to provide a buffer capacity between the steady-state
generation rate of the water-treatment equipment and the poten-
tially variable simultaneous demand from user points.
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• The water treatment equipment should be able to operate continu-
ously for significant periods to avoid the inefficiencies and equip-
ment stress that occur when the equipment cycles on and off too
frequently.

• The capacity should be sufficient to provide short-term reserve
capacity in the event of failure of the water-treatment equipment
or inability to produce water due to a sanitization or regeneration
cycle. When determining the size of such reserve capacity,
consideration should be given to providing sufficient water to
complete a process batch, work session or other logical period of
demand.

6.4.2 Contamination control considerations

The following should be taken into account for the efficient control of
contamination.

• The headspace in the storage vessel is an area of risk where water
droplets and air can come into contact at temperatures that encour-
age the proliferation of microbiological organisms. The water dis-
tribution loop should be configured to ensure that the headspace of
the storage vessel is effectively wetted by a flow of water. The use
of spray ball or distributor devices to wet the surfaces should be
considered.

• Nozzles within the storage vessels should be configured to avoid
dead zones where microbiological contamination might be
harboured.

• Vent filters are fitted to storage vessels to allow the internal level of
liquid to fluctuate. The filters should be bacteria-retentive, hydro-
phobic and ideally be configured to allow in situ testing of integrity.
Offline testing is also acceptable. The use of heated vent filters
should be considered to prevent condensation within the filter
matrix that might lead to filter blockage and to microbial grow-
through that could contaminate the storage vessels.

• Where pressure-relief valves and bursting discs are provided on
storage vessels to protect them from over-pressurization, these
devices should be of a sanitary design. Bursting discs should be
provided with external rupture indicators to prevent accidental
loss of system integrity.

6.5 Requirements for water distribution pipework

The distribution of PW, HPW and WFI should be accomplished using
a continuously circulating pipework loop. Proliferation of conta-
minants within the storage tank and distribution loop should be
controlled.
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Filtration should not usually be used in distribution loops or at take-
off user points to control biocontamination. Such filters are likely to
conceal system contamination.

6.5.1 Temperature control and heat exchangers

Where heat exchangers are employed to heat or cool WPU within a
system, precautions should be taken to prevent the heating or cooling
utility from contaminating the water. The more secure types of heat
exchangers of the double tube plate or double plate and frame con-
figuration should be considered. Where these types are not used, an
alternative approach whereby the utility is maintained and monitored
at a lower pressure than the WPU may be considered.

Where heat exchangers are used they should be arranged in continu-
ally circulating loops or subloops of the system to avoid unacceptable
static water in systems.

When the temperature is reduced for processing purposes, the reduc-
tion should occur for the minimum necessary time. The cooling cycles
and their duration should be proven satisfactory during the qualifica-
tion of the system.

6.5.2 Circulation pumps

Circulation pumps should be of a sanitary design with appropriate
seals that prevent contamination of the system. Where stand-by
pumps are provided, they should be configured or managed to avoid
dead zones trapped within the system.

6.5.3 Biocontamination control techniques

The following control techniques may be used alone or more com-
monly in combination.

• Maintenance of continuous turbulent flow circulation within water
distribution systems reduces the propensity for the formation of
biofilms. The maintenance of the design velocity for a specific sys-
tem should be proven during the system qualification and the main-
tenance of satisfactory performance should be monitored. During
the operation of a distribution system, short-term fluctuations in
the flow velocity are unlikely to cause contamination problems
provided that cessation of flow, flow reversal or pressure loss does
not occur.

• The system design should ensure the shortest possible length of
pipework.

• For ambient temperature systems, pipework should be isolated
from adjacent hot pipes.
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• Deadlegs in the pipework installation greater than 1.5 times the
branch diameter should be avoided.

• Pressure gauges should be separated from the system by
membranes.

• Hygienic pattern diaphragm valves should be used.
• Pipework should be laid to falls to allow drainage.
• The growth of microorganisms can be inhibited by:

— ultraviolet radiation sources in pipework;
— maintaining the system heated (guidance temperature 70–

80 °C);
— sanitizing the system periodically using hot water (guidance

temperature >70 °C);
— sterilizing or sanitizing the system periodically using super-

heated hot water or clean steam; and
— routine chemical sanitization using ozone or other suitable

chemical agents. When chemical sanitization is used, it is
essential to prove that the agent has been removed prior to
using the water. Ozone can be effectively removed by using
ultraviolet radiation.

7. Operational considerations

7.1 Start-up and commissioning of water systems

Planned, well-defined, successful and well-documented commission-
ing is an essential precursor to successful validation of water systems.
The commissioning work should include setting to work, system set-
up, controls loop tuning and recording of all system performance
parameters. If it is intended to use or refer to commissioning data
within the validation work then the quality of the commissioning
work and associated data and documentation must be commensurate
with the validation plan requirements.

7.2 Qualification

WPU, PW, HPW and WFI systems are all considered to be direct
impact, quality critical systems that should be qualified. The qualifi-
cation should follow the validation convention of design review or
design qualification (DQ), installation qualification (IQ), operational
qualification (OQ) and performance qualification (PQ).

This guidance does not define the standard requirements for the
conventional validation stages DQ, IQ and OQ, but concentrates on
the particular PQ approach that should be used for WPU systems to
demonstrate their consistent and reliable performance. A three-phase
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approach should be used to satisfy the objective of proving the reli-
ability and robustness of the system in service over an extended
period.

Phase 1. A test period of 2–4 weeks should be spent monitoring the
system intensively. During this period the system should operate
continuously without failure or performance deviation. The following
should be included in the testing approach.

• Undertake chemical and microbiological testing in accordance with
a defined plan.

• Sample the incoming feed-water daily to verify its quality.
• Sample after each step in the purification process daily.
• Sample at each point of use and at other defined sample points

daily.
• Develop appropriate operating ranges.
• Develop and finalize operating, cleaning, sanitizing and mainte-

nance procedures.
• Demonstrate production and delivery of product water of the

required quality and quantity.
• Use and refine the standard operating procedures (SOPs) for

operation, maintenance, sanitization and troubleshooting.
• Verify provisional alert and action levels.
• Develop and refine test-failure procedure.

Phase 2. A further test period of 2–4 weeks should be spent carrying
out further intensive monitoring while deploying all the refined SOPs
after the satisfactory completion of phase 1. The sampling scheme
should be generally the same as in phase 1. Water can be used for
manufacturing purposes during this phase. The approach should also:

— demonstrate consistent operation within established ranges; and
— demonstrate consistent production and delivery of water of the

required quantity and quality when the system is operated in
accordance with the SOPs.

Phase 3. Phase 3 typically runs for 1 year after the satisfactory comple-
tion of phase 2. Water can be used for manufacturing purposes during
this phase which has the following objectives and features.

• Demonstrate extended reliable performance.
• Ensure that seasonal variations are evaluated.
• The sample locations, sampling frequencies and tests should be

reduced to the normal routine pattern based on established pro-
cedures proven during phases 1 and 2.
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7.3 Continuous system monitoring

After completion of phase 3 of the qualification programme for the
WPU system, a system review should be undertaken. Following this
review, a routine monitoring plan should be established based on the
results of phase 3.

Monitoring should include a combination of online instrument moni-
toring of parameters such as flow, pressure, temperature, conductivity
and total organic carbon, and offline sample testing for physical,
chemical and microbiological attributes. Offline samples should be
taken from points of use and specific sample points. Samples from
points of use should be taken in a similar way to that adopted when
the water is being used in service.

Tests should be carried out to ensure that the selected pharmacopoeia
specification has been satisfied, and should include, as appropriate,
determination of conductivity, pH, heavy metals, nitrates, total
organic carbon, total viable count, presence of specific pathogens
and endotoxins.

Monitoring data should be subject to trend analysis.

7.4 Maintenance of water systems

WPU systems should be maintained in accordance with a controlled,
documented maintenance programme that takes into account the
following:

— defined frequency for system elements;
— the calibration programme;
— SOPs for specific tasks;
— control of approved spares;
— issue of clear maintenance plan and instructions;
— review and approval of systems for use upon completion of work;

and
— record and review of problems and faults during maintenance.

7.5 System reviews

WPU (PW, HPW and WFI) systems should be reviewed at appropri-
ate regular intervals. The review team should comprise representa-
tives from engineering, QA, operations and maintenance. The review
should consider matters such as:

— changes made since the last review;
— system performance;
— reliability;
— quality trends;
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— failure events;
— investigations;
— out-of-specifications results from monitoring;
— changes to the installation;
— updated installation documentation;
— log books; and
— the status of the current SOP list.

8. Inspection of water systems

WPU (PW, HPW and WFI) systems are likely to be the subject of
regulatory inspection from time to time. Users should consider con-
ducting routine audit and self-inspection of established water systems.
This GMP guidance can be used as the basis of inspection. The
following list identifies items and a logical sequence for a WPU sys-
tem inspection or audit:

— a sampling and monitoring plan with a drawing of all sample
points;

— the setting of monitoring alert and action levels;
— monitoring results and evaluation of trends;
— inspection of the last annual system review;
— review of any changes made to the system since the last audit and

check that the change control has been implemented;
— review of deviations recorded and their investigation;
— general inspection of system for status and condition;
— review of maintenance, failure and repair logs; and
— checking calibration and standardization of critical instruments.

For an established system that is demonstrably under control, this
scope of review should prove adequate.

For new systems, or systems that display instability or unreliability,
the following should also be reviewed:

— performance qualification;
— operational qualification; and
— installation qualification.
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1. Introduction

These guidelines are primarily intended for use by governmental
organizations, such as drug regulatory authorities (including
inspectorates), quality control laboratories and customs and
police officials, but some of the general principles may also be appro-
priate for application by procurement agencies, manufacturers and
customers.

These guidelines should be useful when surveying the national mar-
kets for the quality of drug products in accordance with national drug
quality surveillance programmes for marketed products, whether reg-
istered for sale or compounded in pharmacies.

The choice of a sampling plan should always take into consideration
the specific objectives of the sampling and the risks and consequences
associated with inherent decision errors. The bibliography at the end
of this Annex should be consulted when justifying a sampling plan for
a given purpose.

1.1 General considerations

Sampling comprises the operations designed to select a portion of a
pharmaceutical product (for definition, see glossary) for a defined
purpose. The sampling procedure should be appropriate to the pur-
pose of sampling, to the type of controls intended to be applied to the
samples and to the material to be sampled. The procedure should be
described in writing.

All operations related to sampling should be performed with care,
using proper equipment and tools. Any contamination of the sample
by dust or other foreign material is liable to jeopardize the validity of
the subsequent analyses.

1.2 Glossary

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

Available sample

Whatever total quantity of sample materials is available.

Batch

A quantity of any drug produced during a given cycle of manufacture.
If the manufacturing process is continuous, the batch originates in a
defined period of time during which the manufacturing conditions are
stable and have not been modified.
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Combined sample

Sample resulting from combining all or parts of two or more samples
of the material.

Consignment

The quantity of a bulk starting material, or of a drug product, made by
one manufacturer or supplied by an agent, and supplied at one time in
response to a particular request or order. A consignment may com-
prise one or more lot-identified packages or containers and may
include material belonging to more than one lot-identified batch.

Final sample

Sample ready for the application of the test procedure.

Homogeneity

A material is regarded as homogeneous when it is all of the same
origin (e.g. from the same batch) and as non-homogeneous when it is
of differing origins.

Original sample

Sample collected directly from the material.

Pharmaceutical product

Any material1 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.

Prequalification

The activities undertaken in defining a product or service need, seek-
ing expressions of interest from enterprises to supply the product or
service, and examining the product or service offered against the
specification, and the facility where the product or service is prepared
against common standards of good manufacturing practice (GMP).
The examination of the product or service and of the facility where it
is manufactured is performed by trained and qualified inspectors
against common standards. Once the product is approved, and the
facility is approved for the delivery of the specified product or service,
other procurement agencies are informed of the approval. Pre-
qualification is required for all pharmaceutical products regardless of

1 “Material” is used in the document for “pharmaceutical products and related materials”.
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their composition and place of manufacture or registration, but the
amount and type of information requested from the supplier for use
in the assessment by the procurement agency may differ.

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.

Random sample

Sample in which the different fractions of the material have an equal
probability of being represented.

Representative sample

Sample obtained according to a sampling procedure designed to en-
sure that the different parts of a batch or the different properties of a
non-uniform material are proportionately represented.

Retention sample

Sample collected as part of the original sampling process and reserved
for future testing. The size of a retention sample should be sufficient
to allow for at least two confirmatory analyses. In some cases statu-
tory regulations may require one or more retention samples, each of
which should be separately identified, packaged and sealed.

Sample

A portion of a material collected according to a defined sampling
procedure. The size of any sample should be sufficient to allow all
anticipated test procedures to be carried out, including all repetitions
and retention samples. If the quantity of material available is not
sufficient for the intended analyses and for the retention samples, the
inspector should record that the sampled material is the available
sample (see Sampling record) and the evaluation of the results should
take account of the limitations that arise from the insufficient sample
size.

Sampler

Person responsible for performing the sampling operations.

Sampling method

That part of the sampling procedure dealing with the method pre-
scribed for withdrawing samples.
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Sampling plan

Description of the location, number of units and/or quantity of mat-
erial that should be collected, and associated acceptance criteria.

Sampling procedure

The complete sampling operations to be performed on a defined
material for a specific purpose. A detailed written description of the
sampling procedure is provided in the sampling protocol.

Sampling record

Written record of the sampling operations carried out on a particular
material for a defined purpose. The sampling record should contain
the batch number, date and place of sampling, reference to the sam-
pling protocol used, a description of the containers and of the materi-
als sampled, notes on possible abnormalities, together with any other
relevant observations, and the name and signature of the inspector.

Sampling unit

Discrete part of a consignment such as an individual package, drum or
container.

Selected sample

Sample obtained according to a sampling procedure designed to se-
lect a fraction of the material that is likely to have special properties.
A selected sample that is likely to contain deteriorated, contami-
nated, adulterated or otherwise unacceptable material is known as an
extreme sample.

Uniformity

A starting material may be considered uniform when samples drawn
from different layers do not show significant differences in the quality
control tests which would result in non-conformity with specifications.
The following materials may be considered uniform unless there are
signs to the contrary: organic and inorganic chemicals; purified natu-
ral products; various processed natural products such as fatty oils and
essential oils; and plant extracts. The assumption of uniformity is
strengthened by homogeneity, i.e. when the consignment is derived
from a single batch.

1.3 Purpose of sampling

Sampling may be required for different purposes, such as pre-
qualification; acceptance of consignments; batch release testing;
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in-process control; special controls; inspection for customs clearance,
deterioration or adulteration; or for obtaining a retention sample.

The tests to be applied to the sample may include:

— verifying the identity;
— performing complete pharmacopoeial or analogous testing; and
— performing special or specific tests.

1.4 Classes and types of pharmaceutical products and related
materials

The materials to be sampled may belong to the following classes:

— starting materials for use in the manufacture of finished pharma-
ceutical products;

— intermediates in the manufacturing process (e.g. bulk granule);
— pharmaceutical products (in-process as well as before and after

packaging);
— primary and secondary packaging materials; and
— cleaning and sanitizing agents, compressed gases and other pro-

cessing agents.

1.5 Sampling facilities

Sampling facilities should be designed to:

— prevent contamination of the opened container, the materials and
the operator;

— prevent cross-contamination by other materials, products and the
environment; and

— protect the individual who samples (sampler) during the sampling
procedure.

Where possible, sampling should be performed in an area or booth
designed for and dedicated to this purpose, although this will not be
possible where samples are required to be taken from a production
line (e.g. in-process control samples). The area in which the sample
was taken should be recorded in the sampling record and a sequential
log should be kept of all materials sampled in each area.

Sampling from large containers of starting material or bulk products
can present difficulties. Whenever possible, this work should be car-
ried out in a separate, closed cubicle within the warehouse, to reduce
the risk of contamination (e.g. by dust) of either the sample or the
materials remaining in the container, or of cross-contamination.

Some materials should be sampled in special or dedicated environ-
ments (e.g. when sampling articles for which contamination with dirt
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or particles from the environment should be avoided, such as aerosol
valves, hormones and penicillins).

Generally, taking the original sales pack as a sample from outlets such
as pharmacies or hospitals does not present problems. However, the
inspector should ensure that the quantity of sample taken is sufficient
for the intended analyses and for the retention samples, and that all
units sampled are derived from the same batch and preferably from
the same location.

1.6 Responsibilities for sampling

Those responsible for sampling procedures include:

• governmental organizations, such as drug control authorities (in-
cluding inspectorates); quality control laboratories; customs and
police authorities responsible for the clearance of drug products
held in quarantine after manufacture or importation, and for the
detection of pharmaceutical products that have deteriorated or
have been contaminated, adulterated or counterfeited;

• customers such as governmental or nongovernmental agencies in-
volved in the acquisition of drug products; and

• manufacturers in the context of good manufacturing practices
(GMP).

The samplers need to be adequately trained in the practical aspects of
sampling, qualified to perform the sampling operation, and should
have sufficient knowledge of pharmaceutical substances to allow
them to execute the work effectively and safely. Given that the sam-
pling technique itself can introduce bias, it is important that personnel
carrying out the sampling should be suitably trained in the techniques
and procedures used. The training should be documented in the
individual’s training records. Sampling records should clearly indicate
the date of sampling, the sampled container and the identity of the
person who sampled the batch.

A conscientious approach, with meticulous attention to detail and
cleanliness, is essential. The sampler should remain alert to any signs
of contamination, deterioration or tampering. Any suspicious signs
should be recorded in detail in the sampling record.

If a governmental agency needs to sample a sterile or bulk pharma-
ceutical product at the manufacturing site, it may be best to have the
manufacturer’s personnel collect the sample, using their own pro-
cedures. The regulatory inspector would observe the procedure in
such a way as not to increase the chance of contamination (e.g. for
sterile pharmaceutical products, the inspector would observe through

ECPtext 6/16/05, 11:58 AM66



67

E

a glass window outside the aseptic sampling area) and to preclude the
possibility of the inspector inadvertently contaminating the remaining
bulk pharmaceutical product through poor procedures, for example.

1.7 Health and safety

It is the responsibility of the sampler to read the relevant health and
safety information (e.g. the safety data sheet for a pharmaceutical
product and related materials) before sampling the material. The
information should include necessary safety precautions and require-
ments for both the operator and the environment.

The sampler should wear appropriate protective clothing for the task.
If specific safety precautions are required, such as the use of respira-
tory equipment, the sampler should be properly trained in its use.

The sampler should have safe access to and egress from the place
where the sample is taken, and the places where the samples are taken
for storage. The sample storage areas should have adequate light and
ventilation and should be arranged to satisfy the requirements for
safety as well as any special ones arising from the characteristics of the
material being sampled.

Care should be taken to guard against collapse of stacked containers
or solids in bulk.

2. Sampling process

2.1 Preparation for sampling

For the sampling of products, the responsible person should have at
his or her disposal all the tools needed to open the containers (e.g.
packages, barrels and others). Tools may include knives, pliers,
saws, hammers, wrenches, implements to remove dust (preferably a
vacuum cleaner), and material to reclose the packages (such as seal-
ing tape), as well as self-adhesive labels to indicate that some of the
contents have been removed from a package or container. Containers
due to be sampled should be cleaned prior to sampling if necessary.

Sampling of uniform starting materials does not require complicated
tools. A variety of pipettes fitted with suction bulbs, cups or beakers,
dippers and funnels are needed for liquids of low viscosity. The use of
glass should be avoided. A suitable inert rod can be used for highly
viscous liquid, and spatulas or scoops are needed for powdered and
granular solids. Sterile pharmaceutical products should be sampled
under aseptic conditions, and only when deemed absolutely essential,
to avoid the risk of loss of sterility.
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The tools for sampling non-uniform materials are more complicated
and more difficult to clean. For example, a sampling tube with a
shutter at the lower end may be used to sample liquids in drums or
other large containers and a slotted tube with a pointed end may be
used to sample solids. It is important to follow the manufacturer’s
instructions for the use of sampling devices.

All sampling tools and implements should be made of inert materials
and kept scrupulously clean. After use or before reuse, they should be
thoroughly washed, rinsed with water or suitable solvent, and dried.
They should be stored in clean conditions. Adequate washing facili-
ties should be provided in, or in close proximity to, the sampling area,
otherwise samplers will need to bring separate clean sets of imple-
ments for sampling each product. The cleaning procedure used for all
sampling tools and implements should be documented and recorded.
The adequacy of the cleaning procedure for the material from which
the sampling tool is made should be demonstrated. The use of dispos-
able sampling materials has distinct advantages.

Examples of sampling tools suitable for each type of material are
given in Appendix 1.

2.2 Sampling operation and precautions

There should be a written procedure describing the sampling opera-
tion. This should include details of the health and safety aspects of
sampling. It should ensure that representative samples are taken in
sufficient quantity for testing in accordance with specifications. Clo-
sures and labels should preferably be such that unauthorized opening
can be detected. Samples should never be returned to the bulk.

The sampling process should be appropriately supervised and docu-
mented (see Appendix 2 for an example of a sample collection form).

The sampling procedure should be such that non-uniformity of the
material can be detected. During the sampling procedure, attention
should be paid to any signs of nonconformity of the material.

Signs of non-uniformity include differences in shape, size or colour of
particles in crystalline, granular or powdered solid substances; moist
crusts on hygroscopic substances; deposits of solid pharmaceutical
product in liquid or semi-liquid products; and stratification of liquid
products. Such changes, some of which may be readily reversible, can
occur during prolonged storage or exposure to extreme temperatures
during transportation. Homogeneous portions of the material or bulk
such as those mentioned above should be sampled and tested sepa-
rately from the rest of the material that has a normal appearance.
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Pooling of the samples from the different portions should be avoided,
because this can mask contamination, low potency or other quality
problems.

Labelling of samples should provide appropriate details, including the
batch number and, if known, the container number from which the
sample was taken, the amount taken and for what purpose. Labels
should be applied at the time of sampling. The container used to store
the sample should also be properly labelled with appropriate details
such as sample type, name of material, identification code, batch/lot
number, code, quantity, date of sampling, storage conditions, han-
dling precautions and container number.

For finished drug products, the sampling procedure should take ac-
count of the official and non-official tests required for the individual
dosage form (e.g. tablets or parenteral preparations). Non-official
tests could include testing for adulteration and counterfeiting.

The sampling procedure should also take account of past experience
with the pharmaceutical product or related material and with the
supplier, and of the number of sampling units in the consignment.

Examples of steps for sampling are given in Appendix 3.

When a container is sampled outside the control of the consignee of
the product, the following precautions should be taken. If the tamper-
proof seal is broken to obtain a sample, then the consignee of the
product should be informed and the container resealed with an appro-
priate tamper-proof seal, and the consignee of the product informed
of its type and its identification. If a bag has been punctured to take
a sample, then the sampling hole should be appropriately closed
and identified as a sampling hole made by an authorized sampler.
Sampled containers should be identified, as they may no longer
contain the quantity of product stated on the label. In accordance
with national legislation there may be exceptions, e.g. during
ongoing investigations of cases related to counterfeit pharmaceutical
products.

2.3 Storage and retention

The container used to store a sample should not interact with the
sampled material nor allow contamination. It should also protect the
sample from light, air and moisture, as required by the storage direc-
tions for the pharmaceutical product or related material sampled.
As a general rule the container should be sealed and preferably
tamper-evident.
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Samples of loose materials, whether solid or liquid, should be placed
in one or more clean containers. Liquid samples should be trans-
ported in suitable bottles closed by screw tops with inert liners that
provide a good vapour-proof (moisture-proof) seal for the contents.
Suitable screw-top jars in exceptional cases only should be used for
solid or semi-solid pharmaceutical products. The container should be
inert. Light-sensitive materials should be protected by using amber
glass containers or by wrapping colourless glass containers in foil or
dark-coloured paper. Headspace should be kept to a minimum to
minimize any possible degradation. Any special procedures, for ex-
ample, nitrogen gassing, should be discussed with the consignee of the
material and carried out as appropriate.

Solid dosage forms such as tablets or granules should be protected
during transit, either by totally filling the container with the product
or by filling any residual space with a suitable material. All containers
should be sealed and labelled, and all samples should be packaged
adequately and transported in such a way as to avoid breakage and
contamination during transport.

For all containers that come apart (e.g. screw-capped jars or metal
tins with separate lids) precautions should be taken to avoid any mix-
up when they are opened for examination, such as by labelling all
parts of each container whenever possible.

If one sample is divided into several sample containers, they should be
transported in a suitably sealed box, which should be labelled with the
identity of the product, the consignment from which the sample was
drawn, the size of the sample, the date and place of sampling, and the
name of the inspector.

Security and adequate storage conditions should be ensured for the
rooms in which samples are stored. Samples should be stored in
accordance with the storage conditions as specified for the respective
active pharmaceutical ingredient (API), excipient or drug product.
Packaging materials similar to those in which the bulk is supplied
should be used for long-term storage.

Examples of types of containers used to store samples of starting
materials and bulk products are given in Appendix 4.

3. Regulatory issues

When sampling for regulatory purposes, additional samples for
regulatory testing and verification purposes should be provided
(e.g. for duplicate testing and parallel testing by different regulatory
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laboratories and by the consignee of the product). The consignee of
the product should be informed that samples have been taken, and
should the consignee wish to conduct his/her own testing of the
sample taken for regulatory purposes, regulatory authorities should
provide a sample to the consignee of the goods.

Sampling of products for prequalification purposes may follow similar
procedures.

3.1 Pharmaceutical inspections

Pharmaceutical inspectors may take samples from retail or hospital
pharmacies (including samples of preparations manufactured in bulk
on the premises), or from industry and wholesalers for a variety of
reasons, such as:

— routine monitoring and control;
— following the suspicion or discovery of products that show signs of

possible deterioration, contamination, adulteration or counter-
feiting; and

— when a particular product is suspected of being either ineffective
or responsible for adverse clinical reactions.

For deteriorated dosage forms, the sample should consist of one
or more retail containers of the product that shows visual signs of
deterioration.

When a complaint has been received about a drug product, the
sample should include the original container and, if possible, one or
more unopened containers containing the same product and bearing
the same batch number. There should be good communication be-
tween the regulatory authority and the consignee of the goods con-
cerning the findings and any necessary corrective action.

3.2 Surveillance programmes

National drug regulatory authorities are responsible for monitoring
the quality of all drug products marketed in their country and as
defined by legislation. The extent to which routine surveillance should
be undertaken, as opposed to assessment of suspect products, will
depend upon factors such as:

— the capacity of the national quality control laboratory;
— the extent to which the quality of the product has been assessed

prior to registration;
— the extent to which the requirements for GMP are implemented;

and
— the number of products that are imported from abroad.
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A systematic programme of drug quality surveillance should be in
place which may include sampling of marketed products, whether
registered for sale or compounded in pharmacies, as deemed neces-
sary. Each product should be assessed regularly (e.g. every 2–3 years)
for inclusion in the surveillance programme, but particular attention
should be accorded to products that are of prime importance to public
health programmes or that are potentially dangerous, unstable or
difficult to formulate properly.

The responsible laboratory should draw up the sampling programme,
if necessary under the guidance of the drug regulatory authority,
on a yearly or half-yearly basis. This programme should not only list
the products to be sampled during a given period, but should also
specify the sampling procedures and the size of the samples to be
collected, taking into account the need for retention samples. The
programme should state to what extent each brand of a given product
will be sampled and which local authority or inspector will be respon-
sible for each sampling operation. It should indicate to which labora-
tory (if more than one exists) each sample should be sent. Such a
programme enables the facilities of each laboratory to be used to best
advantage.

4. Sampling on receipt (for acceptance)

4.1 Starting materials

Testing of starting materials should be undertaken using samples
collected in accordance with an appropriate procedure.

If the material of a consignment can be regarded as uniform, the
sample can be taken from any part of the consignment. If, however,
the material is not physically uniform, special sampling tools may be
required to withdraw a cross-sectional portion of the material. Alter-
natively, where applicable, a validated procedure can be followed to
restore the uniformity of the material before sampling, based on
information concerning the subsequent handling and manufacturing
steps. For example, a stratified liquid may be stirred or a solid deposit
in a liquid may be dissolved by gentle warming and stirring. Such
interventions should not be attempted without adequate knowledge
of the properties of the contents and appropriate discussions with the
consignee of the goods.

All partially processed natural products, both animal, herbal (dried
plants and their parts) and mineral, should be treated as intrinsically
non-uniform. Special procedures requiring considerable practice
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are needed to prepare representative samples from such consign-
ments, including coning and quartering and the treatment of fines.
Details of appropriate procedures may be found in the relevant Inter-
national Organization for Standardization (ISO) documents (see
Bibliography). These procedures are not further described in these
guidelines.

4.2 Intermediates in the manufacturing process and bulk
pharmaceutical products

Pharmaceutical intermediates and products supplied in bulk may
need to be examined. These include liquids and semi-solid pharma-
ceutical products, powdered solids or granulates transported in large
containers and intended either for further processing or for direct
packaging into final market containers, and unit dosage forms
(tablets, capsules) supplied in bulk which are intended for repackag-
ing into smaller containers.

There is a risk of segregation of bulk materials during transportation
and this should be taken into account when drawing up the sampling
plan.

Products of this kind may be assumed to be uniform where the
transportation process has been validated, provided that they:

— are labelled with the name of the manufacturer and a single batch
number;

— have been produced in accordance with GMP; and
— are supplied with a certificate, issued in the country of origin,

according to the WHO Certification Scheme on the quality of
pharmaceutical products moving in international commerce.

In these circumstances the collection of a single sample, sufficient for
the intended analyses, is adequate.

4.3 Finished products

The quality of finished pharmaceutical products frequently needs to
be verified at the time of their importation or purchase. The necessary
sampling should be performed using an appropriate method and with
regard to the presumed uniformity. A single consignment of a product
from a single manufacturer and labelled with a single batch number
may be assumed to be uniform.

The minimum size of the samples will be determined by the require-
ments of the analytical procedure that will be used to test the product.
Tests of unit dosage forms for uniformity of weight, volume or con-
tent can require a considerable number of units, as can tests
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for sterility. Depending upon the type of material, the size of
the consignment and the way in which the material is packed, a unit to
be sampled may be regarded as the transport container, e.g. 20
packs shrink-wrapped or boxed together, rather than an individual
container. The required number of unit dosage forms is then
withdrawn from any individual container in the selected transit
container.

Sampling and testing may be adjusted according to experience
with the specific source (e.g. manufacturer or supplier) of the product.
If the consignment consists of one very large batch, or if little ex-
perience has been obtained with the product to be sampled, it may
be prudent to carry out two independent analyses. Two independent
final samples should then be taken from different sampling units.
Conversely, when a consignment is composed of two or three
batches from the same manufacturer, a single sample taken from
each batch may suffice, provided that favourable documented experi-
ence has previously been gained with the product and the manufac-
turer, and that there is evidence from the expiry date, or other
information, that the batches were produced at approximately the
same time.

Note: When sampling finished products, packaging materials may be
retained for testing.

4.4 Packaging materials (primary and secondary)

There is a potential for mixing up printed packaging materials during
the sampling operations and, therefore, only one material should be
handled at a time. Also, samples of packaging materials should never
be returned to the consignment.

Adequate protection (e.g. collapsible metal tubes) and identification
should be provided for the sample to avoid mixing or damage.

Primary packaging materials should be adequately protected during
the sampling operation to avoid environmental contamination. The
final use of the packaging should be taken into consideration and
appropriate sampling protection afforded (e.g. in the sampling of
parenteral ampoules). There are several reasons why a consignment
of packaging materials may not necessarily be considered homog-
enous; for example:

• Materials were manufactured on different days or machines.
• Materials were manufactured on one machine, but on

different stations (e.g. 16 printing dye stations or 12 moulding
stations).
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• Packaging was manufactured with different source materials (e.g.
polyethylene from two different sources).

• A change of quality occurred during the process (e.g. container-
wall thickness, colour variation, text legibility or change of printing
plate).

It is, therefore, important at least to take random samples (e.g. from
across the consignment), and to consider focused sampling, taking
into account some of the above points.

5. Sampling plans for starting materials, packaging
materials and finished products

As stated in the introduction, these guidelines are intended primarily
for drug regulatory authorities and procurement agencies. The
following sampling plans are, therefore, not necessarily appropriate
for manufacturers, although the guiding principles may be useful.
The choice of the sampling plan should always take into consideration
the specific objectives of the sampling and the risks and consequences
associated with inherent decision errors. It should be noted that
sampling plans are not recommended for sampling of starting materi-
als for identification tests (see Quality assurance of pharmaceuticals.
A compendium of guidelines and related materials. Volume 2, Updated
edition. Good manufacturing practices and inspection. Geneva, World
Health Organization, 2004; and WHO Expert Committee on Specifica-
tions for Pharmaceutical Preparations. Thirty-ninth report. Geneva,
World Health Organization, 2005 (WHO Technical Report Series,
No. 929, Annex 2).

Ideally each sampling unit should be examined to ensure that it is
intact and also checked for possible damage to the container. The
contents should be inspected for uniformity and appropriately tested
for identity. Uniformity should be tested on selected layer samples
at different points in the material without previous intermixing.
However, in cases when this ideal procedure is not possible or
justified by the purpose of sampling, a number of sampling units
should be randomly selected for sampling. It is not prudent to open all
containers of products, which are liable to deteriorate under the
influence of moisture or oxygen when held in a transit warehouse.
However, materials in damaged containers or those found to be
non-uniform should either be rejected or individually sampled for a
complete quality control. Unlabelled sampling units should be
rejected.
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For random sampling, whenever possible each sampling unit should
be consecutively numbered and the required number of random sam-
pling units selected using tables of random numbers.

The number of units to be sampled depends on different assumptions
and three possible plans are shown in Table 1. For more comprehen-
sive, statistically-based sampling schemes, see Bibliography.

It is important to recognize that the “n-plan” is not statistically based
and should be used only as a guiding principle.

5.1 Starting materials

When sampling starting materials proper consideration has to be
given to deciding on a sampling plan. The following are examples of
sampling plans that could be used.

5.1.1 The n plan

The “n plan” should be used with great caution and only when the
material to be sampled is considered uniform and is supplied from a
recognized source. Samples can be withdrawn from any part of the
container (usually from the top layer). The n plan is based on the
formula n = 1 + ÷N, where N is the number of sampling units in
the consignment. The value of n is obtained by simple rounding. A
minimum number of containers needs to be sampled, e.g. if N is less
than or equal to 4, then every container is sampled. According to this
plan, original samples are taken from n sampling units selected at
random and these are subsequently placed in separate sample con-
tainers. The control laboratory inspects the appearance of the mat-
erial and tests the identity of each original sample according to the

Table 1
Values of n, p or r for the N sampling unitsa

Value of n, p or r Values of N

n plan p plan r plan

2 up to 3 up to 25 up to 2
3 4–6 26–56 3–4
4 7–13 57–100 5–7
5 14–20 101–156 8–11
6 21–30 157–225 12–16
7 31–42 17–22
8 43–56 23–28
9 57–72 29–36

10 73–90 37–44

a An example of how these plans work is given in Appendix 5.
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relevant specification. If the results are concordant, the original
samples are combined into a final, composite sample from which an
analytical sample is prepared, the remainder being kept as a retention
sample.

Note: The n plan is not recommended for use by control laboratories
of manufacturers who are required to analyse and release or reject
each received consignment of the starting materials used to produce a
drug product.

5.1.2 The p plan

The “p plan” may be used when the material is uniform, is received
from a recognized source and the main purpose is to test for identity.
The p plan is based on the formula p = 0.4 ÷N, where N is the number
of sampling units. The figures for p are obtained by rounding up to
the next highest integer. According to this plan, samples are taken
from each of the N sampling units of the consignment and placed
in separate sample containers. These original samples are transferred
to the control laboratory, visually inspected and tested for identity
(a simplified method may be used). If the results are concordant,
p final samples are formed by appropriate pooling of the original
samples.

5.1.3 The r plan

The “r plan” may be used when the material is suspected to be non-
uniform and/or is received from a source that is not well known. The
r plan may also be used for herbal medicinal products used as starting
materials. This plan is based on the formula r = 1.5÷N, where N is the
number of sampling units. The figures for r are obtained by rounding
up to the next highest integer.

Samples are taken from each of the N sampling units of the consign-
ment and placed in separate sample containers. These original
samples are transferred to the control laboratory and tested for iden-
tity. If the results are concordant, r samples are randomly selected and
individually subjected to testing. If these results are concordant, the r
samples are combined for the retention sample.

5.2 Packaging materials

Sampling plans for packaging materials should be based on defined
sampling standards, for example, British Standard BS 6001-1, ISO
2859 or ANSI/ASQCZ1.4-1993.

The objective is to ensure that there is a low probability of
accepting material that does not comply with the predefined accep-
tance level.
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5.3 Finished products

As for packaging materials, sampling plans for finished products
should be based on defined sampling standards such as BS 6001-1,
ISO 2859 or ANSI/ASQCZ 1.4-1993.

In some cases it may be sufficient to limit examination of finished goods
to visual inspection only. If physical and chemical testing is required,
however, the sampling units should consist of whole packs. Individual
packs should not be broken open for the purposes of sampling.

An example of the steps to be considered when sampling finished
products is given in Appendix 3, based on the sampling plans given in
ISO 2859-1.
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Appendix 1
Types of sampling tools

Scoops

Small containers of solid materials may be adequately sampled using
a spatula or scoop. The samples are then blended to provide a repre-
sentative sample of that container. Figure 1 shows the recommended
designs of scoops, which should preferably be rounded.

Figure 1
Sampling scoops for solids
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If the scoop used is too small for the sizes of particle being sampled,
large particles will roll off and testing bias may be introduced. On the
other hand, if the scoop is too big, an unnecessarily large sample will
be obtained for a given number of increments.

A scoopful of sample should be taken in a single movement and
transferred to the sample container. Avoid tapping the scoop to re-
move pharmaceutical product as this is likely to cause segregation of
the sample.

Dip tubes

Dip tubes should be used for sampling liquid and topical products and
should be made of an inert material, such as polypropylene or stain-
less steel. A typical dip tube is shown in Figure 2.

Figure 2
Typical dip tube
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Weighted containers

For taking samples from large tanks and storage vessels, a container
in a weighted carrier can be used. The container is designed such that
it can be opened at the required depth. Marks on the cord used for
lowering the container can be used to determine when the correct
sampling depth has been reached. A typical weighted container is
shown in Figure 3.

Thieves

Sample thieves should be used when taking samples from deep con-
tainers of solids. Typical thieves are shown in Figure 4.

The plug thief typically consists of a hollow tube with an inner rod
that has a tip on the end to allow the thief to enter the powder bed in
the closed position (see Figure 4.i). The geometry of this tip can

Figure 3
Typical weighted container
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influence the sample taken; pointed tips distort the powder bed less
than blunt-tipped probes, thereby reducing sampling error. Some
thieves have a locking device that allows the sample volume to be set
to the required sample weight, thereby reducing the weight variation
in the sample population.

A chamber thief generally consists of two concentric tubes (see Figure
4.ii); the inner tube is solid except for the chambers in which the
sample is collected. The outer tube is hollow with openings that can
be aligned with the chambers in the inner tube. A well-designed thief
will have a sharp end to minimize disruption to the powder bed.

When it is inserted into a static powder blend a thief will distort the
bed by carrying pharmaceutical product from the upper layers of the
blend to the lower layers. The magnitude of this distortion can depend
on whether the thief is inserted into the blend with a smooth, jerky or
twisting action. Therefore, the correct sampling procedure should be
defined and staff trained in using the appropriate technique. Thieves
are also sometimes referred to as “double-tube spears”.

The angle at which the thief enters the powder bed can also influence
sampling error. If a thief is inserted into the powder bed vertically, it
can extract samples of different particle size from those that would be
obtained using the same thief inserted at an acute angle. In addition
the orientation of a chamber thief in relation to the powder bed (i.e.
whether the chamber is at the top, the bottom or in the middle of the
thief) may also influence the sampling error.

Figure 4
Typical sample thieves
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The material from which the thief is constructed, e.g. stainless steel or
polypropylene, may also have an effect on sampling error due to static
effects.

Sampling error can also be affected by bed depth, as the static pres-
sure of the bulk blend forces the material into the sample chamber(s).
This pressure is far greater at the bottom of a large container than it
is in the middle or at the top. It is quite possible that the same thief
could extract samples of different particle size from the top or bottom
of a static powder blend.

Simple bag-sampling spears

Simple bag-sampling spears are the most commonly used instruments
for taking samples from bags, because they are relatively cheap,
simple and quick. Sampling spears generally have a maximum exter-
nal diameter of about 12 mm, but can be up to 25 mm in diameter. To
obtain a good cross-sectional sample, the spear should be 40–45 cm in
length. The tapered type of sampling spear penetrates bags easily.
Typical spears are shown in Figure 5.

Figure 5
Typical sampling spears
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Appendix 2
Sample collection forma

Serial number: ____________

Name of location/place where sample was taken:

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

Address (with telephone and fax number, if applicable):

..............................................................................................................................

..............................................................................................................................

Date of sampling: ...............................................................................................

Names of people who took samples:

1. .........................................................................................................................

2. .........................................................................................................................

Product name of the sample: ............................................................................

Name of (active) starting material (INN, generic or scientific name)

with dosage strength: .........................................................................................

Dosage form (tablet, capsule, etc.): .................................................................

Batch/lot number: ..............................................................................................

Date of manufacture: ........................... Expiry date: ............................

Registration or licence number (if applicable): .............................................

Name of the manufacturer: ..............................................................................

Number of sample unit taken (tablet, capsule, etc.: at least 20 but not more
than 30 units):

..............................................................................................................................

a This sample collection form should always be kept with the sample collected. Proper
sampling procedures should be followed.
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Brief physical/visual description of sample:

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

Signature of person(s) taking Signature of representative of the
samples establishment where sample(s) was

taken (optional)

1. ....................................................

.............................................................

2. ....................................................
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Appendix 3
Steps to be considered for inclusion in a standard
operating procedure

The steps for inclusion in a standard operating procedure described
below are derived on a purely theoretical basis and are presented for
information purposes only.

Bulk liquid products

The steps to be considered when sampling bulk liquid products are as
follows.

1. Read and understand the precautions to be observed for the safe
handling of the material.

2. Gather together the required sampling equipment (sampling tube
or weighted sampling can, sample bottles and labels) and check
that all the required items are clean.

3. Locate the batch.
4. Examine the container(s) for signs of contamination of the batch.

Record any faults.
5. Examine the labels for obvious differences and signs of changes

including obliterations and mislabelling. Record any faults.
6. Investigate and clarify the sources of and reasons for any faults

before proceeding.
7. Choose a liquid-sampling tube of size and orifice suitable for the

viscosity of the liquid being sampled.
8. Sample the liquid, suspension or emulsion (well stirred, if appro-

priate) by slowly pushing the open sampling tube vertically down-
wards through the liquid so that material is collected from each
layer.

9. Seal the tube, withdraw it from the bulk liquid, and allow liquid
adhering to the outside of the tube to drain. Transfer all the
contents of the tube to a clean, labelled sample bottle.

10. Repeat steps 8 and 9 until sufficient samples for analytical and
retention purposes have been obtained.

11. Seal the sample bottle.
12. Reseal the container from which the samples were taken and

label as “sampled”.
13. Clean and dry the sampling tube, observing the relevant safety

precautions.
14. Sample other required containers in the same manner following

steps 8–12 above.
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15. Clean the sampling tube using the recommended cleaning
procedure.

16. Deliver the analytical samples to the laboratory and the reserve
samples to the retention sample store. Report any aspects of the
sampling that should be brought to the attention of the analyst or
the inspector.

17. Check supplier certificate versus the specifications, if applicable.

Powdered starting material

The steps to be considered in sampling a powdered starting material
are as follows.

1. Read and understand the precautions to be observed for the safe
handling of the material.

2. Gather together the required sampling equipment (sampling
spear, sample bottles and labels) and check that all items are
clean.

3. Locate the consignment and count the number of containers.
Record this number.

4. Examine all the containers for obvious differences and signs of
damage. Record any faults.

5. Examine all the labels for obvious differences and signs of
changes, including obliterations and mislabelling. Record any
faults.

6. Segregate any damaged containers and those with suspected
spoiled contents for separate examination. These should then be
referred or rejected and dealt with accordingly.

7. Segregate any containers with different batch numbers and treat
these separately.

8. Number the remaining containers.
9. Choose the appropriate sampling plan (n, p or r).

10. Choose the containers to be sampled in accordance with the
requirements of the chosen plan (by the use of random number
tables, by drawing lots or by the use of a random number genera-
tor if applicable).

11. Open the containers one at a time and inspect the contents.
Record any differences.

12. Choose a suitable, clean sampling spear and plunge this (gates
closed) into the powder so that the point of the spear reaches the
bottom of the container.

13. Open the gates to allow the powder to enter the spear cavities,
then reclose them.

14. Withdraw the spear from the container and transfer the spear
contents to a labelled sample bottle.
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15. Repeat steps 12–14 until sufficient material has been collected for
analytical and retention requirements.

16. Seal the sample bottle.
17. Reseal the container from which the samples were withdrawn and

label as “sampled”.
18. Wipe clean the sampling spear if required, observing the safety

precautions, before sampling the other chosen containers.
19. Repeat steps 12–18 for each chosen container.
20. Clean the sampling spear using the recommended cleaning

procedure.
21. Deliver the analytical samples to the laboratory and the reserve

samples to the retention sample store. Report any aspects of the
sampling that should be brought to the attention of the analyst or
inspector.

22. Check the supplier certificate versus the specifications, if
applicable.

Packaging materials

The steps to be considered in sampling packaging materials are as
follows.

1. Check the consignment against any associated documentation.
2. Check transit containers for the following and report any devia-

tions as necessary:
2.1 correct identification;
2.2 integrity of seal, if appropriate; and
2.3 absence of physical damage.

3. Obtain the required sample from the required number of con-
tainers, bearing in mind the special considerations for sampling
packaging materials noted in section 4.4 of this Annex.

4. Place the sample units into identified appropriate sample
containers.

5. Identify the consignment containers that have been sampled.
6. Note any special situations found during the sampling process (e.g.

rogue items or component damage). Report any such observations
as necessary.

7. Remove all sampled material pallets or containers from the sam-
pling area together with all documentation.

8. Check supplier certificate against the specifications, if applicable.

Finished products

The following steps should be considered when sampling finished
products.
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1. Determine the number of pallets per batch in the consignment.
2. Work out as per ISO 2859–1 table level II, the number of pallets to

be checked visually.
2.1 Check condition of pallet and packaging for integrity of outer

packaging material.
2.2 Check outside of goods on the pallets for general cleanliness.
2.3 Check that the overall labelling of the pallets matches the

packing list.
2.4 Count, categorize and record the number of defects.

3. Count the total number of transport packs on the number of pallets
present and verify the total against the packing list.

4. From the number of pallets work out the number of transport
packs to be sampled using the ISO table.
4.1 Check condition of boxes for integrity of packaging material.
4.2 Check for cleanliness of boxes.
4.3 Check the labelling of the boxes for damage.
4.4 Check the boxes for overall damage.
4.5 Check the labels for spelling mistakes.
4.6 Check the labels for manufacturing and expiry dates.
4.7 Count, categorize and record the number of defects.

5. From the number of boxes selected work out the number of unit
packs to be examined visually using the ISO table.
5.1 Check condition of the containers for integrity of packaging

material.
5.2 Check for cleanliness of containers.
5.3 Check condition of containers for shape and colour.
5.4 Check the labelling of containers for damage.
5.5 Check the containers for overall damage.
5.6 Check the labels for spelling mistakes.
5.7 Check the labels for manufacturing and expiry dates.
5.8 Count, categorize and record the number of defects.

6. From the number of containers selected, determine the number of
containers to be taken for physical and chemical testing and for
retention.

7. Check the supplier certificate against the specifications, if
applicable.
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Appendix 4
Examples of types of containers used to store
samples of starting materials and bulk products

Figure 1
Bag for storage of samples
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Figure 2
Screw-top containers
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Appendix 5
Examples of use of sampling plans n, p and r

Consider a consignment of 40 containers of a starting material.

n Plan

Assuming a uniform material from a recognized source where there is
a high degree of confidence in the source

Using the n plan, samples would be taken from seven containers
selected at random. The appearance and identity of each of these
seven samples is checked. If the results are concordant, the seven
samples are combined to produce a single, composite sample from
which an analytical sample is prepared for full testing.

p Plan

Assuming a uniform material from a recognized source with the main
purpose of checking the identity

Using the p plan, samples would be taken from each container. The
appearance and identity of each of these samples is checked. If the
results are concordant, the samples are appropriately combined to
form three final, composite samples to be used for retention (or full
testing if required).

r Plan

Assuming the material is non-uniform and/or from a source that is not
well-known

Using the r plan, samples would be taken from each container. The
appearance and identity of each of these samples is checked. If the
results are concordant, 10 samples are selected at random and indi-
vidually subjected to full testing.
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Abbreviations

AIHW Australian Institute of Health and Welfare
API active pharmaceutical ingredient
BCS Biopharmaceutics Classification Scheme
BCS #1 Biopharmaceutics class number 1 (the most favourable)
CHMP Committee for Medicinal Products for Human Use; see also

CPMP
CPMP Committee for Medicinal Products for Human Use (CHMP),

formerly the Committee for Proprietary Medicinal
Products

CPP certificate of pharmaceutical product
EMEA European Medicines Agency, formerly the European

Medicines Evaluation Agency
EU European Union
FDA Food and Drug Administration of the USA
FDC fixed-dose combination (see Glossary)
FDC-FPP fixed-dose combination finished pharmaceutical product (see

Glossary)
FPP finished pharmaceutical product
GCP good clinical practice
GLP good laboratory practice
GMP good manufacturing practice
GTDP good trade and distribution practice
GSP good storage practice
ICH International Conference on Harmonisation
IUTLD International Union of Tuberculosis and Lung Disease
MIC minimum inhibitory concentration
PP per-protocol (a form of clinical trial design and analysis)
SPC summary of product characteristics (see Glossary)
TGA Therapeutic Goods Administration
WHO World Health Organization

Introduction

The development of fixed-dose combinations (FDCs) is becoming
increasingly important from a public health perspective. They are
being used in the treatment of a wide range of conditions and are
particularly useful in the management of human immunodeficiency
virus/acquired immunodeficiency syndrome (HIV/AIDS), malaria
and tuberculosis, which are considered to be the foremost infectious
disease threats in the world today.

FDCs have advantages when there is an identifiable patient popula-
tion for whom treatment with a particular combination of actives in a
fixed ratio of doses has been shown to be safe and effective, and when

ECPtext 6/16/05, 11:58 AM95



96

E

all of the actives contribute to the overall therapeutic effect. In addi-
tion there can be real clinical benefits in the form of increased efficacy
and/or a reduced incidence of adverse effects, but such claims should
be supported by evidence.

Additionally, in a situation of limited resources, the cost of an FDC
finished pharmaceutical product (FDC-FPP) may be less than that of
separate products given concurrently, and there are simpler logistics
of distribution. Improved patient adherence and reduced develop-
ment of resistance in the case of antimicrobials can be difficult to
prove, but may be additional benefits.

Notwithstanding these potential benefits, FDCs must be shown to be
safe and effective for the claimed indications. It should not be as-
sumed that benefits outweigh risks. As for any new medicine, the risks
and benefits should be defined and compared.

The World Health Organization has published a series of guidelines
relating to marketing authorization of finished pharmaceutical prod-
ucts (FPPs) (see Table 1). Currently there are no specific interna-
tional guidelines for FDCs. Some national authorities have developed
their own guidelines, some for specific classes of medicines (see Table
2). These guidelines are intended to provide advice to those countries
that do not, as yet, have guidelines for this type of product. They will
also provide guidance to industry when developing new products
and when considering the regulatory requirements that will need to
be met.

In drafting these guidelines, existing international publications have
been taken into account and in some cases text has been copied
directly. The various scenarios considered below are essentially the
same as those in the draft Scientific and technical principles for fixed
dose combination drug products that followed a meeting of interested
parties held in Botswana in April 2004.

1. Scope

1.1 The scope of these guidelines is restricted to medicines that in
most jurisdictions would be available only on prescription.

Although similar principles would apply to the registration of
non-prescription products, the risk–benefit considerations (and
consequently data requirements) may be different.

1.2 The principles in these guidelines would also apply to chemical
combinations and complexes that comprise more than one active.
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1.3 Registration of co-packaged medicines is not the primary purpose
of these guidelines. However, many of the same considerations
apply in balancing the advantages and disadvantages of co-
packaged medicines, although the quality issues are different (see
Appendix 1).

2. General considerations

2.1 These are not intended to be stand-alone guidelines.

2.1.1 Many general guidelines are also applicable to FDCs. Table
1 lists some relevant WHO publications.

2.1.2 Other international guidelines that pertain to FDCs in par-
ticular are summarized in Table 2, together with brief notes
as to their content. Some of these relate to particular thera-
peutic groups such as antihypertensives, or particular topics
such as bioavailability.

2.1.3 Table 3 lists other guidelines that were consulted in prepar-
ing this text.

2.1.4 A number of International Conference on Harmonisation
(ICH) guidelines are referred to in this text when, as at the
date of writing, there was no applicable WHO guideline
(see Tables 4 and 5).

2.1.5 When a guideline is cited in the text or tables below, the
most recent edition should normally be substituted.

2.1.6 If an applicant makes reference to guidelines not cited here,
this may be acceptable depending on the case in point
and provided that the applicant justifies the alternative
reference.

2.1.7 Appendices 2, 3 and 4 provide guidance on subjects that are
not exclusive to FDCs, but are nevertheless important in
this context, and for which suitable guidance is not other-
wise readily available.

2.1.8 The guidelines in Tables 1–5 may not be a comprehensive
list of all relevant guidelines.

2.2 It is important that access to useful, new FDCs should not be
delayed by unnecessary constraints. These guidelines are not in-
tended to define the only means of demonstrating the advantages
and disadvantages of a new FDC. In some cases an alternative
approach may be appropriate, for example when:
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Table 1
WHO guidelines relevant to marketing authorization

Title Date

Marketing authorization of pharmaceutical products with special reference 1999
to multisource (generic) products: a manual for a drug regulatory authority.
A general text with relevant annexes (see below). Also known as “the Blue
book”.a

National drug regulatory legislation: guiding principles for small drug 1999
regulatory authorities. Blue book, Annex 1.

WHO Expert Committee on Specifications for Pharmaceutical Preparations. 1996
Thirty-fourth report (WHO Technical Report Series, No. 863), Annex 10:
Guidelines for Implementation of the WHO Certification Scheme on the
quality of pharmaceutical products moving in international commerce and
Guidelines for implementation of the WHO Certification Scheme on the
quality of pharmaceutical products moving in international commerce.
Blue book, Annex 2. 1999

WHO Expert Committee on Specifications for Pharmaceutical Preparations. 1996
Thirty-fourth report (WHO Technical Report Series, No. 863), Annex 9:
Multisource (generic) pharmaceutical products: guidelines on registration
requirements to establish interchangeability
and
Multisource (generic) pharmaceutical products: guidelines on registration 1999
requirements to establish interchangeability. Blue book, Annex 3.a

Model guidelines on conflict of interest and model proforma for a signed 1999
statement on conflict of interest. Blue book, Annex 4.

Model contract between a regulatory authority and an external 1999
evaluator of chemistry, pharmaceutical and bioavailability data. Blue book,
Annex 5.

Model application form for new marketing authorizations, periodic reviews 1999
and variations, with notes to the applicant. Blue book, Annex 6.

Detailed advice on evaluation of data by the drug regulatory authority. 1999
Blue book, Annex 7.

Ethical criteria for medicinal drug promotion. Blue book, Annex 8. 1999

Model marketing authorization letter. Blue Book, Annex 9. 1999

Model list of variations (changes) to pharmaceutical aspects of 1999
registered products which may be made without prior approval. Blue book,
Annex 10.

WHO Expert Committee on Specifications for Pharmaceutical Preparations. 1996
Thirty-fourth report. (WHO Technical Report Series, No. 863), Annex 5:
Guidelines for stability testing of pharmaceutical products containing well
established drug substances in conventional dosage forms
and
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Table 1 (continued)

Title Date

WHO Expert Committee on Specifications for Pharmaceutical Preparations. 2003
Thirty-seventh report (WHO Technical Report Series, No. 908)
and
Guidelines for stability testing of pharmaceutical products containing 1999 (and
well established drug substances in conventional dosage forms. 2001 rev)
Blue book, Annex 11.a

WHO Expert Committee on Specifications for Pharmaceutical Preparations. 2003
Thirty-seventh report (WHO Technical Report Series, No. 908), Annex 4:
Good manufacturing practices for pharmaceutical products and
inspection: main principles
and
WHO Expert Committee on Specifications for Pharmaceutical Preparations. 2005
Thirty-ninth report (WHO Technical Report Series, No. 929, Annex 2)
and
Quality assurance of pharmaceuticals. A compendium of guidelines and 2004
related materials, Volume 2, updated edition.

WHO Expert Committee on Specifications for Pharmaceutical Preparations. 2004
Thirty-eighth report (WHO Technical Report Series, No. 917), Annex 2:
Good trade and distribution practices for pharmaceutical starting materials.

WHO Expert Committee on Specifications for Pharmaceutical Preparations. 2004
Thirty-eighth report (WHO Technical Report Series, No. 917), Annex 3:
WHO pharmaceutical starting materials certification scheme (SMACS):
Guidelines on implementation.

WHO Expert Committee on Specifications for Pharmaceutical Preparations. 2003
Thirty-seventh report (WHO Technical Report Series, No. 908), Annex 9:
Guide to good storage practices for pharmaceuticals

The importance of pharmacovigilance: safety monitoring of medicinal 2002
productsa

WHO Expert Committee on Specifications for Pharmaceutical Preparations. 2002
Thirty-sixth report (WHO Technical Report Series, No. 902), Annex 11:
Guidance on the selection of comparator pharmaceutical products for
equivalence assessment of interchangeable multisource (generic)
products (under revision).

WHO Expert Committee on Specifications for Pharmaceutical Preparations. 2002
Thirty-sixth report (WHO Technical Report Series, No. 902), Annex 3:
Good practices for national pharmaceutical control laboratories.

Handbook: good laboratory practice: quality practices for regulated 2001
non-clinical research and development (WHO document
TDR/PRD/GLP/01.2,WHO-TDR) in collaboration with the United Nations
and World Bank.

Establishing the bioequivalence of rifampicin in fixed-dose formulations 1999
containing isoniazid with or without pyrazinamide and/or ethambutol
compared to the single drug reference preparations administered in loose
combination: model protocol.
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Table 1 (continued)

Title Date

Quality assurance: protocol for assessing the rifampicin bioavailability of 1999
combined formulations in healthy volunteers: WHO/IUTLD joint statement.
International Journal of Tuberculosis and Lung Disease, 3, S284–S285.

Guidelines for good clinical practice (GCP) for trials on pharmaceutical 1995
products. In: The use of essential drugs. WHO Technical Report Series,
No. 850.

a These publications are being further updated.

Table 2
International guidelines that relate directly to fixed-dose combination finished
pharmaceutical products

Title, publisher and date Notes

Fixed dose combination and co-packaged 21 pages
drug products for treatment of HIV.
Washington, DC, Food and Drug
Administration, May 2004, DRAFT

Scientific and technical principles for fixed 21 pages
dose combination drug products.
Botswana, 22 April 2004, DRAFT

Part 7. Report on bioavailability of oral Approximately 400 words. Discusses
dosage formulations of drugs used for the reporting, statistical analysis and
systemic effects. Report C. Report on bio- decision criteria for bioequivalence
availability of oral dosage formulations, not studies on combination drug products.
in modified release form, of drugs used for A notice to industry in June 2004
systemic effects, having complicated or confirmed the decision criteria.
variable pharmacokinetics. Canada, Health
Protection Branch, December 1992.

Fixed-combination prescription drugs Approximately 250 words. In terms of
for humans FDA, 2003 safety and efficacy, describes the
21CFR300.50 circumstances in which actives may be

combined in an FDC.
Estrogen estrogen/progestin drug products Ten pages. This guideline is not
to treat vasomotor symptoms and vulvar restricted to estrogens from a
vaginal atrophy symptoms biological source.
recommendations for clinical evaluation. Approval will be based on two criteria:
FDA, Jan 2003 DRAFT • that each component contributes to

safety and efficacy as defined in
21CFR300.50 and

• the FDC contains the lowest effective
dose of each of the actives for their
respective labelled indication.

Conjugated estrogens, USP-LC-MS method Seven pages. This guideline relates
for both qualitative chemical charaterization only to conjugated estrogens from a
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Table 2 (continued)

Title, publisher and date Notes

and documentation of qualitative biological source, normally urine from
pharmaceutical equivalence. gestating mares, which contains
FDA June 2000 DRAFT multiple estrogens. There have been

difficulties in preparing generic
equivalents of this type of product. The
guideline specifies how chemical
equivalence can be demonstrated.

Fixed-combination medicinal products. Four pages that:
CPMP Apr 1996 — CPMP/EWP/240/95, • require justification of the particular
III/5773/94 (formerly known as Testing combination;
and licensing criteria for fixed • give examples of circumstances
combination medicinal products) (safety and efficacy) in which FDCs

may be acceptable;
• describe principles that define

acceptable indications;
• require consideration of possible

pharmacokinetic and
pharmacodynamic interactions;

• require evidence as to safety and
efficacy (allowing bibliographical data
as supportive evidence in certain
circumstances); and

• require evidence as to safety and
efficacy of the doses selected.

“This guideline is also applicable to a
new chemical substance which
dissociates in vivo into two well known
active substances.”
“Substances having a critical dosage
range or a narrow therapeutic index are
unlikely to be suitable for inclusion in
fixed combinations.”

Part 7. Fixed combinations in Note for Three pages that:
guidance on clinical investigation of • describe the circumstances (in terms
medicinal products in the treatment of of safety and efficacy) in which FDCs
hypertension. may be acceptable in the therapy of
CPMP Nov 1997 — CPMP/EWP/238/ hypertension; and
96 Rev1 • provide advice on their clinical

development as first- or second-line
therapy.

IV.3. The ratio and/or fixed content of one Seven pages. This guideline discusses
component of a combination drug product. the relationship between plasma
In: Points to consider on pharmacokinetics concentration/time profiles and clinical
and pharmacodynamics in the efficacy. Selection of a suitable ratio of
development of antibacterial medicinal doses for FDCs is discussed in
products. Part IV.3 (approx. 100 words).
CPMP Jul 2000 — CPMP/EWP/2655/99
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Table 2 (continued)

Title, publisher and date Notes

5.1.5 Fixed combination products. In Note Approximately 50 words. States that
for guidance on the investigation of FDCs should in general be assessed as
bioavailability bioequivalence to the bioavailability and bioequivalence
CPMP July 2001 — CPMP/EWP/QWP/ of the individual actives administered
1401/98 either as single entity products given

concurrently (in the case of a new
combination) or as an existing
combination. Studies should be
designed to detect any
pharmacokinetic drug–drug interaction.

Part 6. Fixed combination products in ICH Approximately 250 words. Describes
principles document for clinical evaluation two experimental designs for safety and
of new antihypertensive drugs. efficacy studies on FDCs of
ICH/CPMP/541/00, DRAFT antihypertensives, namely:
Also issued by CPMP as CPMP/ICH/ • factorial studies; and
541/00, DRAFT • studies in patients who have failed to

respond adequately to each of the
drugs given alone.

5.2.1 Fixed-combination products in Approximately 250 words. Discusses
Australian Guidelines for the Registration justification of the combination in terms
of Drugs, Volume 1. Australia, TGA, of either pharmacodynamics or
July 1994. demonstrated therapeutic effect.

2.2.1 Scientific developments allow alternative means of achiev-
ing the same goals.

2.2.2 A circumstance unique to the product in question can be
demonstrated.

2.2.3 An original but acceptable approach is devised.
2.2.4 Sufficient alternative studies have been conducted which,

although not exactly what the guidelines seek, nevertheless
satisfy the criteria of quality, safety and efficacy.

When these guidelines (or others referred to herein) describe evi-
dence that is required, applicants may either: provide the requested
evidence, or provide an alternative form of evidence that addresses
the same issues. In this case, the application should include an expla-
nation and justification of the approach taken.

2.3 It is not always necessary to generate new (original) data.
Evidence may be obtained from the scientific literature, subject to
its being of adequate quality (see Appendix 2 entitled Principles
for determining whether data from the scientific literature are
acceptable).
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Table 3
Other guidelines consulted in preparing these guidelines

Title Publisher Date

Consort E-checklist. Available at: www.consort-statement.org 2004

The Cochrane Collaboration. Available at: 2004
http://www.cochrane.org/index0.htm

Literature-based submissions: points to consider. Available at: TGA, 2003
http://www.tga.gov.au/docs/html/litbsubs.htm Australia

Bioanalytical method validation. Available at: FDA 2001
http://www.fda.gov/cder/guidance/index.htm.

Waiver of in vivo bioavailability and bioequivalence studies for FDA 2000
immediate-release solid oral dosage forms based on a
biopharmaceutics classification system. Washington, DC,
US Food and Drug Administration. Available at:
http://www.fda.gov/cder/guidance/index.htm

Specifications: test procedures and acceptance criteria for new ICH 1999
drug substances and new drug products: Chemical substances.
Available at: http://www.ich.org/UrlGrpServer.jser?@_ID=276&
@_TEMPLATE=254

Points to consider on switching between superiority and CPMP 1999
non-inferiority.
CPMP/EWP/482/99

Points to consider on the choice of non-inferiority margins. EMEA, CPMP 1999
CPMP/EWP/2158/99, DRAFT

Statistical principles for clinical trials. EMEA, CPMP/ICH/363/99, CPMP 1998
DRAFT

Development pharmaceutics and process validation, Eudralex CPMP 1988
3AQ1a, http://pharmacos.eudra.org/

Impurities in new drug products (revised). Q3B(R) ICH 2003

An application for a marketing authorization may comprise:

2.3.1 Entirely original data.
2.3.2 Entirely data from the literature.
2.3.3 Both original data and data from the literature (a “hybrid”

submission).

For FDC-FPPs, it is likely that hybrid submissions will be the
most common type.

The scientific literature rarely contains enough adequately vali-
dated information on quality to allow the full quality data set to
be based solely on data from the literature. In particular, the
complete formulation and method of manufacture are rarely
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Table 4
Preclinical guidelines from the International Conference on Harmonisation that
may be a source of guidance

Available at: www.ich.org (last accessed 03/09/04)

Carcinogenicity studies
S1A Guideline on the need for carcinogenicity studies of pharmaceuticals
S1B Testing for carcinogenicity of pharmaceuticals
S1C Dose selection for carcinogenicity studies of pharmaceuticals
S1C(R) Addendum to S1C: addition of a limit dose and related notes

Genotoxicity studies
S2A Guidance on specific aspects of regulatory tests for pharmaceuticals
S2B A standard battery for genotoxicity testing for pharmaceuticals

Toxicokinetics and pharmacokinetics
S3A Note for guidance on toxicokinetics: the assessment of systemic

exposure in toxicity studies
S3B Pharmacokinetics: guidance for repeated dose tissue distribution studies

Toxicity testing
S4 Single dose toxicity tests

Agreement was reached, at the time of ICH 1, in 1991, that the
determination of the median lethal dose (LD50) should be abandoned for
pharmaceuticals. The recommendation was published in the Proceedings
of the First International Conference on Harmonisation, p. 184.

S4A Duration of chronic toxicity testing in animals (rodent and non-rodent)

Reproductive toxicology
S5A Detection of toxicity to reproduction for medicinal products
S5B(M) An addendum on toxicity to male fertility (amended guideline)

Pharmacology studies
S7A Safety pharmacology studies for human pharmaceuticals
S7B Safety pharmacology studies for assessing the potential for delayed

ventricular repolarization (QT interval prolongation) by human
pharmaceuticals

Joint safety/efficacy (multidisciplinary) topic
M3(M) Maintenance of the ICH guideline on non-clinical safety studies for the

conduct of human clinical trials for pharmaceuticals

specified. Consequently the quality data set is almost always
either totally original or hybrid.

2.4 When these guidelines request that an applicant explain and/or
justify non-conformity with requirements, a suitable argument
should be included in the section that discusses the advantages
and disadvantages of the combination (see below), together with
cross-references to data elsewhere in the submission.

2.5 When an applicant is unsure of registration requirements or
wishes to deviate from these guidelines, prior consultation with
the relevant regulatory authority may be advantageous. How-
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ever, applicants should not request advice until they have read all
relevant guidelines and WHO’s Marketing authorization of phar-
maceutical products with special reference to multisource (generic)
products: a manual for a drug regulatory authority (1999) or up-
dates thereof. Not all of the guidelines in Tables 1–5 are necessar-
ily relevant to a particular enquiry; the particulars of each case
should be considered.

Table 5
Clinical guidelines from the International Conference on Harmonisation that may
be a source of guidance

Available at: www.ich.org (last accessed: 03/09/04)

Clinical safety
E1 The extent of population exposure to assess clinical safety for drugs

intended for long-term treatment of non-life-threatening conditions
E2A Clinical safety data management: definitions and standards for expedited

reporting
E2B/ Maintenance of the clinical safety data management including the
M2 maintenance of the electronic transmission of individual case safety reports

message specification
E2C Clinical safety data management: periodic safety update reports for

marketed drugs
E2CA Addendum to E2C: periodic safety update reports for marketed drugs
E2D Post-approval safety data management: definitions and standards for

expedited reporting
E2E Pharmacovigilance planning

Clinical study reports
E3 Structure and content of clinical study reports

Dose–response studies
E4 Dose–response information to support drug registration

Ethnic factors
E5 Ethnic factors in the acceptability of foreign clinical data

Good clinical practice
E6 Good clinical practice: consolidated guideline

Clinical trials
E7 Studies in support of special populations: geriatrics
E8 General considerations for clinical trials
E9 Statistical principles for clinical trials
E10 Choice of control group and related issues in clinical trials
E11 Clinical investigation of medicinal products in the paediatric population

Guidelines for clinical evaluation by therapeutic category
E12A Principles for clinical evaluation of new antihypertensive drugs (consensus

draft principle)

Clinical evaluation
E14 The clinical evaluation of QT/QTc interval prolongation and proarrhythmic

potential for non-antiarrhythmic drugs
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2.6 Risk–benefit assessments for FDCs should take into consider-
ation any differences in anticipated patient populations. Conse-
quently decisions on the same data set may vary between
different national drug regulatory authorities.

3. Definitions

The definitions given below apply solely to the terms as used in these
guidelines. 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. When so used the API
becomes the active moiety as defined below, often termed simply the
active. The API may be a salt, hydrate or other form of the active
moiety, or may be the active moiety itself. Active moieties are in-
tended 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.

Active moiety
The term used for the therapeutically active entity in the final formu-
lation of therapeutic goods, irrespective of the form of the API. The
active is alternative terminology with the same meaning. For example,
if the API is propranolol hydrochloride, the active moiety (the active)
is propranolol.

applicant
The person or company who submits an application for marketing
authorization of a new pharmaceutical product, an update to an exist-
ing marketing authorization or a variation to an existing market
authorization.

certificate of pharmaceutical product
A WHO-type certificate of the form described in Guidelines for
implementation of the WHO Certification Scheme on the quality of
pharmaceutical products moving in international commerce. Geneva,
World Health Organization, 1998.

comparator
The finished pharmaceutical product with which an FDC-FPP is to be
compared. The comparison may be by means of bioequivalence stud-
ies or clinical studies of safety and/or effectiveness. A single study

ECPtext 6/16/05, 11:58 AM106



107

E

may use more than one comparator, for example several single entity
FPPs. A comparator may be a placebo.

co-packaged product
A product consisting of two or more separate pharmaceutical prod-
ucts in their final dosage form that are packaged together for distribu-
tion to patients in the co-packaging.

drug
Any substance or product for human or veterinary use that is in-
tended to modify or explore physiological states for the benefit of the
recipient.

finished pharmaceutical product (FPP)
A product that has undergone all stages of production, including
packaging in its final container and labelling. An FPP may contain
one or more actives.

fixed-dose combination (FDC)
A combination of two or more actives in a fixed ratio of doses. This
term is used generically to mean a particular combination of actives
irrespective of the formulation or brand. It may be administered as
single entity products given concurrently or as a finished pharmaceu-
tical product.

fixed-dose combination finished pharmaceutical product (FDC-FPP)
A finished pharmaceutical product that contains two or more
actives.

generic products
The term generic product has somewhat different meanings in differ-
ent jurisdictions. Use of this term has therefore been avoided as far as
possible, and the term multisource pharmaceutical product is used
instead (see the definition below). Multisource products may be mar-
keted either under the approved nonproprietary name or under a
brand (proprietary) name. They may be marketed in dosage forms
and/or strengths different to those of the innovator products.
Where the term generic product is used, it means a pharmaceutical
product, usually intended to be interchangeable with the innovator
product, which is usually manufactured without a licence from the
innovator company and marketed after expiry of the patent or other
exclusivity rights. The term should not be confused with generic
names for APIs.
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microbiology
A branch of science that refers to microbes of all of types, including
bacteria, viruses, rickettsia, protozoa, fungi and prions. Derived
words (such as microbiological) have a similar meaning.

multisource (generic) pharmaceutical product
Multisource pharmaceutical products are pharmaceutically equiva-
lent products that may or may not be therapeutically equivalent.
Multisource pharmaceutical products that are therapeutically equiva-
lent are interchangeable.

new chemical (or biological) entities
Actives that have not previously been authorized for marketing as a
drug for use in humans in the country in question.

pharmaceutical equivalents
Products are pharmaceutical equivalents if they contain the same
amount of the same actives in the same dosage form, if they meet
comparable standards, and if they are intended to be administered
by the same route. Pharmaceutical equivalence does not necessarily
imply therapeutic equivalence, as differences in the excipients and/or
manufacturing process and some other variables can lead to differ-
ences in product performance.

pivotal clinical trials
Those clinical studies that provide the significant evidence that is the
basis for the decision as to the risk–benefit assessment for a particular
FDC.

product information
The information provided by the supplier of an FPP that allows
prescribers and consumers to ensure the safe and effective use of
drugs. If it is written especially for prescribers, it may be termed
prescribing information.

reference product
A pharmaceutical product with which the new product is intended to
be interchangeable in clinical practice. The reference product will
normally be the innovator product for which efficacy, safety and
quality have been established. Where the innovator product is not
available, the product that is the market leader may be used as a
reference product, provided that it has been authorized for marketing
and its efficacy, safety and quality have been established and
documented.
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summary of product characteristics (SPC)
A term used in the European Union. Product information or data
sheets in the European Union should be based on the approved SPC.

well-established drugs
Actives that:

— have been marketed for at least 5 years in countries that under-
take active postmarket monitoring;

— have been widely used in a sufficiently large number of subjects to
permit the assumption that safety and efficacy are well known;
and

— have the same route of administration and strength and the same
or similar indications as in those countries.

4. Scenarios

An application to register an FDC-FPP may fall into any one of the
following four scenarios. These guidelines are intended to address the
different requirements for each scenario.

4.1 Scenario 1. The new FDC-FPP contains the same actives in the
same doses as an existing FDC-FPP; that is it is a “generic” of the
existing FDC-FPP; they are “multisource” products. The quality,
safety and efficacy of the existing product have been established.

4.2 Scenario 2. The new FDC-FPP contains the same actives in the
same doses as an established regime of single entity products, and
the dosage regimen is the same. Alternatively the established
regime may involve combinations of single entities and FDCs, for
example, a single entity FPP combined with an FDC-FPP that
contains two actives. In all cases, the established regime has a
well-characterized safety and efficacy profile, and all of the FPPs
used in obtaining clinical evidence have been shown to be of good
quality.

4.3 Scenario 3

• The new FDC-FPP combines actives that are of established
safety and efficacy but have not previously been used in combi-
nation for this indication.

• The new FDC-FPP comprises a combination for which safety
and efficacy have been established, but that will be used in a
different dosage regimen.

4.4 Scenario 4. The new FDC-FPP contains one or more new chemi-
cal entities.
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5. Balancing the advantages and disadvantages of
a new fixed-dose combination

5.1 In determining whether it is rational to combine actives into a
single product, there are medical, quality and bioavailability
considerations.

5.1.1 Quality issues may be addressed by much the same criteria
that apply to single-component products and it is difficult to
imagine a case in which essentially the same standards
would not apply.

5.1.2 Medical considerations are more complex and sometimes
contradictory, for example, when increased efficacy is ac-
companied by increased toxicity. The decision as to whether
to give marketing approval for a new FDC-FPP in scenarios
3 and 4 is often based on a consideration of the balance
of advantages and disadvantages from the medical
perspective.

5.1.3 Interpretation of the results of bioavailability and
bioequivalence tests involves both quality and medical
considerations. For example it is not acceptable that
bioavailability is reduced or variable, when compared with
that of single entity products, because of poor formulation,
but an interaction between two actives that leads to an
increased bioavailability may be one of the advantages that
is taken into account when balancing advantages and
disadvantages.

Balancing the advantages and disadvantages of a new FDC-FPP
should form a major component of submissions pursuant to this
guideline.

5.2 Submissions for marketing approval of a new FDC in scenarios 2,
3 and 4 should include a section in which the advantages of the
new combination are weighed against the disadvantages. All the
possible advantages and disadvantages of the combination should
be listed and discussed. The discussion should be based on
the available data and on scientific and medical principles. In
less well-developed nations, and particularly where there are
difficulties with transport and the logistics of distribution, other
matters may need to be taken into account, such as:

5.2.1 The cost of the combination as compared with the cost of
individual components.
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5.2.2 Evidence as to whether the new FDC will improve the
reliability of supply as a result of simplified distribution
procedures. Improved patient adherence may result from
more reliable (continuing) availability of the FDC-FPP
than of all of the components as loose combinations of
single entity products.

However, issues of cost and procurement alone are not sufficient
reason to approve an FDC if it has not been justified by appropri-
ate data and on scientific and medical principles.

5.3 From a scientific or medical perspective, FDCs are more likely to
be useful when several of the following factors apply:

5.3.1 There is a medical rationale for combining the actives.

5.3.2 There is an identifiable patient group for which this combi-
nation of actives and doses is suitable therapy. The larger
the patient group in question, the more significant is this
factor. It is not appropriate to combine actives that sepa-
rately treat conditions that do not commonly coexist.

5.3.3 The combination has a greater efficacy than any of the
component actives given alone at the same dose.

5.3.4 The incidence of adverse reactions in response to treat-
ment with the combination is lower than in that response
to any of the component actives given alone, for exam-
ple as a result of a lower dose of one component or a
protective effect of one component, and particularly when
the adverse reactions are serious.

5.3.5 For antimicrobials, the combination results in a reduced
incidence of resistance.

5.3.6 One drug acts as a booster for another (for example in the
case of some antiviral drugs).

5.3.7 The component actives have compatible pharmacokinetics
and/or pharmacodynamics. See comments under Pharma-
cokinetics and pharmacodynamics below (section 6.6.2).

5.3.8 Therapy is simplified, particularly when the existing
therapy is complex or onerous (e.g. because of a “high
tablet load”).

5.3.9 One of the ingredients is intended to minimize abuse of the
other ingredient (e.g. the combination of diphenoxylate
with atropine, or buprenorphine with naloxone).
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5.3.10 The active pharmaceutical ingredients are chemically and
physicochemically compatible, or special formulation
techniques have been used that adequately address any
incompatibility.

5.3.11 Other potential advantages of FDCs over single entity
products given concurrently in the same dose may include:

5.3.11.1 Convenience for prescribers and patients.

5.3.11.2 Better patient adherence (but the evidence for
this is largely anecdotal) (1, and Haynes, RB,
personal communication, 2003).

5.3.11.3 Simplified logistics of procurement and
distribution.

5.3.11.4 Lower cost.

These factors are important, but there may not necessarily
be evidence to support them; they may be more significant
when there is specific evidence available to support a particular
case.

5.4 From a scientific or medical perspective, FDCs are less likely to
be useful when one or more of the following factors apply:

5.4.1 The component actives are normally separately titrated to
meet the patient’s needs. Consequently:

5.4.1.1 Either the doses of the components, and/or the ratio
of doses, typically differ from patient to patient,
and/or

5.4.1.2 Patients are likely to be taking different doses at
different stages of treatment (for example initial
treatment compared with long-term treatment).

These two factors are particularly significant when one or more of
the actives has a narrow therapeutic index and/or a steep dose–
response curve in the therapeutic range.

5.4.2 There is a higher incidence or greater severity of adverse
reactions to the combination than with any of the ingredi-
ents given alone, or there are adverse reactions not seen
in response to treatment with any of the individual
ingredients.

5.4.3 There are unfavourable pharmacokinetic interactions be-
tween the ingredients, for example when one drug alters the
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metabolism, absorption or excretion of another. However,
see comments under Pharmacokinetics and pharmaco-
dynamics below (section 6.6.2) concerning circumstances
in which such interaction is intended.

5.4.4 Dose adjustment is necessary in special populations, such as
in people with renal or hepatic impairment.

5.4.5 The product (tablets or capsules), is so large that patients
find it difficult to swallow.

6. Data requirements for marketing authorization
of fixed-dose combination finished
pharmaceutical products

6.1 General

6.1.1 The framework for issuing a marketing authorization for an
FDC-FPP is the same as that for single entity FPPs and is
summarized in WHO’s Marketing authorization of pharma-
ceutical products with special reference to multisource (generic)
products: a manual for a drug regulatory authority (1999) — the
“Blue book”, or updates thereof. Information on the pharma-
ceutical development of a new product is planned for inclusion
in the next edition of the Blue book and is summarized in
Appendix 3.

6.1.2 Data requirements for marketing authorization of FDC-FPPs
depend broadly on the scenario into which the application falls
(see sections 4.1–4.4 above). Table 6 summarizes these differ-
ences. However, each application should be considered on its
own merits using scientific judgement and logical argument.

6.1.3 Data requirements for marketing authorization do not differ
when the combination is in the WHO Model list of essential
medicines, i.e. data requirements are the same whether or not
the combination or its components are in the Model list of
essential medicines.

6.1.4 Submissions should include a statement of the marketing status
of the FDC-FPP in other countries.

6.1.5 All applications to register an FDC-FPP should include a draft
“product information” or “summary of product characteristics”
for indicated diseases, and any package information leaflet or
patient information. See the more detailed discussion below
(section 7).
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6.1.6 A full quality data set is required in all scenarios (see 6.3 below).

6.1.7 In general, preclinical or clinical safety and efficacy data are not
required in scenario 1. If the risk–benefit assessment has been
found to be acceptable for an FDC, then new brands may be

Table 6
Summary of requirements for the various scenarios

This table is a list of the most likely set of requirements for marketing authorization of
an FDC-FPP in each scenario. However each application should be considered on its
own merits in relation to data requirements, using scientific judgement and logical
argument. Some of the data may be provided in the form of literature studies, subject
to the guidance given in the main text and Appendix 2.

Requirement Scenario 1 Scenario 2 Scenario 3 Scenario 4

Rationale for the Not usually Not usually ÷ ÷
combination

Balancing advantages and Not usually Not usually ÷ ÷
disadvantages of the
combination

Marketing status in other ÷ ÷ ÷ ÷
countries

Analysis of literature data Possibly for Possibly for ÷ ÷
in the submission pharmaceutical pharmaceutical

development development
Pharmaceutical ÷ ÷ ÷ ÷

development studies
GMP certification of sites ÷ ÷ ÷ ÷

of manufacture
A full quality data set ÷ ÷ ÷ ÷
Bioavailability dataa Not usually Not usually Sometimes ÷
Bioequivalence data ÷ ÷ Sometimes Sometimes
Preclinical pharmacology Not usually Not usually Sometimes ÷

and safety
Clinical safety and efficacy Not usually Not usually ÷ ÷
Product information ÷ ÷ ÷ ÷
Plan for passive post- ÷ ÷ ÷ ÷

marketing surveillance
Plan for active post- Not usually Not usually ÷ ÷

marketing surveillance
Assurancesb ÷ ÷ ÷ ÷

÷ This is a requirement.
a Normally absolute bioavailability for a new chemical entity, or comparative bioavailability for a

new dosage form.
b The applicant should provide assurances that:

— “The Product Information will not be altered without prior approval from [name of regulatory
authority], except for safety updates that further restrict use of the product. Any such
safety-related changes should be notified to [name of regulatory authority] within five days
of making the change”; and

— “No changes will be made to the product without prior approval, except for changes of the
type listed in [name of regulatory authority]’s policy on ‘Changes to pharmaceutical aspects
which may be made without prior approval’ and subject to the conditions in that policy.”
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approved on the basis of bioequivalence with the brand(s) used
in pivotal clinical trials.

The applicant may, however, be asked to establish that a risk–
benefit assessment has been conducted and found acceptable if,
for example the drug regulatory authority to which the applica-
tion is submitted is not convinced that this is the case or does not
have access to the data.

6.1.8 If the FDC directly substitutes for an established regimen of
single entity products, in relation to both actives and doses and
for the same indication(s), a bioequivalence study may provide
adequate evidence of safety and efficacy. This is scenario 2.
The established regimen should have well-characterized safety
and efficacy, and all of the FPPs should have been shown to be
of good quality, including compliance with a suitable code of
good manufacturing practice (GMP) during manufacture.
Again the applicant may have to establish that this is the
case.

6.2 Good manufacturing practice

6.2.1 Application of a suitable and relevant code of GMP is a critical
element in assuring the current and continuing quality of medi-
cines. Certification of GMP should be provided for all sites
of manufacture of finished products, and preferably also for
the sites of manufacture of active pharmaceutical ingredients
(APIs). A suitable code of GMP would be the WHO Good
manufacturing practices (GMP): main principles for pharma-
ceutical products, and for Inspection, both in: Quality assurance
of pharmaceuticals. A compendium of guidelines and related
materials, Volume 2, updated edition. Geneva, World Health
Organization, 2004, and subsequent additions and revisions
(e.g. WHO Expert Committee on Specifications for Pharmaceu-
tical Preparations. Thirty-ninth report. Geneva, World Health
Organization, 2005 (WHO Technical Report Series, No. 929),
Annex 2).

Assurance as to certification of GMP may conveniently be obtained
using the WHO Certification Scheme — Guidelines for implementa-
tion of the WHO Certification Scheme on the quality of pharmaceu-
tical products moving in international commerce, and WHO
pharmaceutical starting materials Certification Scheme (SMACS)
(WHO Expert Committee on Specifications for Pharmaceutical Prepa-
rations. Thirty-eighth report. Geneva, World Health Organization,
2004 (WHO Technical Report Series, No. 917), Annex 3).
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6.2.2 Sites of storage and distribution, including company storage
facilities, should also be subject to ongoing audits of GMP.
Relevant guidelines include: Guide to good storage practices for
pharmaceuticals (WHO Expert Committee on Specifications for
Pharmaceutical Preparations. Thirty-seventh report. Geneva,
World Health Organization, 2003 (WHO Technical Report
Series, No. 908), Annex 9); and Good trade and distribution
practices for pharmaceutical starting materials (WHO Expert
Committee on Specifications for Pharmaceutical Preparations.
Thirty-eighth report. Geneva, World Health Organization, 2004
(WHO Technical Report Series, No. 917), Annex 2).

6.3 Quality

6.3.1 In relation to quality, very similar principles apply to FDC-FPPs
as apply to single entity products. However there are additional
complexities arising from the need to consider two or more
actives instead of one. These complexities are principally, but
not exclusively, related to assay, stability, physicochemical
properties (for example dissolution rate) and bioavailability/
bioequivalence. Consequently the following considerations
(and others) may be pertinent.

6.3.2 Appendix 3, entitled Development (or preformulation) studies,
makes some general points about this type of study. Pharma-
ceutical development studies are especially important for
FDC-FPPs because they are technically more demanding than
single-component products. Issues that are specific to the devel-
opment of FDC-FPPs include:

6.3.2.1 Chemical and physicochemical compatibility of the
APIs in an FDC with one another as well as with pos-
sible excipients.

6.3.2.2 The degradability of each API under stress conditions in
the presence of the others.

6.3.2.3 Uniformity of content of each active prior to compres-
sion (tablets) or filling (for instance capsules, sachets
and suspension dosage forms). This study determines
whether mixing during manufacture is adequate.

6.3.2.4 Analytical procedures. These should be validated for
each active in the presence of the others during develop-
ment of analytical methods for quality control of the
finished product, stability testing and dissolution testing.
Validation should be conducted for each active in the
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presence of the others and in the presence of related
synthesis (process) impurities and potential degradation
products. In the case of high-performance liquid chro-
matography (HPLC) (a common analytical technique),
possible interference by degradation products in the as-
say of the active can usually be controlled by peak purity
testing.

6.3.2.5 The dissolution rate of each active in pilot formulations.
Multipoint limits should normally be established for
routine quality control of each active. For some FDC-
FPPs, different dissolution media may be acceptable for
the different actives.

6.3.2.6 Different assay procedures may be necessary for the
different actives in the finished product, and for differ-
ent purposes (e.g. dissolution testing may be needed
rather than stability testing).

6.3.3 For solid dosage forms a test and limit for content uniformity
should be applied to any active that is present at a weight of
£ 25mg or when the API comprises 25% or less of a dosage unit.
Some authorities permit an exception for soft gelatin capsules
that contain a solution of the API. Typically, when any one API
is present at less than 25 mg or less than 25% of the weight of a
dosage unit, all of the actives are subjected to content unifor-
mity testing.

If a solid dosage form is not subject to content uniformity test-
ing, for example because all of the actives are present at a
weight of greater than 25 mg and greater than 25% of the weight
of a dosage unit, there should be a test and limit for mass
variation.

6.3.4 Acceptance criteria for impurities in FDC-FPPs should be ex-
pressed with reference to the parent API (and not with refer-
ence to the total content of APIs). If an impurity results from
reaction between two APIs, its acceptance limits should be
expressed in terms of the API that represents the worst case. If
available, a reference standard should be used to quantify the
degradation product in percentage mass/mass with respect to
the parent API. Alternatively, and if justified, other quantitative
techniques that are described in Impurities in new drug products
(revised) ICH-Q3B(R) (2003), may be applied.

Note: there should be an approximate mass balance. Together
with the remaining active, degradants expressed with reference
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to the parent compound should sum to approximately 100% of
initial strength.

6.3.5 The specifications and defining characteristics of the product
should be based on the most vulnerable active. For example
expiry dates should be based on the stability of the least stable
active.

6.3.6 In setting specifications, relevant pharmacopoeial monographs,
WHO guidelines and ICH guidelines should be taken into
account. For example in the absence of a relevant WHO guide-
line, the ICH guideline Specifications: test procedures and accep-
tance criteria for new drug substances and new drug products:
chemical substances (1999) is a suitable source of guidance.

6.3.7 Specifications in addition to those in pharmacopoeias may be
necessary for APIs in some cases, for example for particle size,
residual solvents and synthesis-related impurities that are not
covered by relevant monographs.

6.4 Bioavailability and bioequivalence

6.4.1 Data on bioequivalence provide a bridge between two phar-
maceutical equivalents (see Glosssary) when safety and efficacy
data are available for one of the FPPs, but not for the other. By
demonstrating that the two products lead to the same profile
for plasma concentration over time, available safety and
efficacy data for one of the products can be extrapolated to the
other. The two products being compared may be different
brands, or different batches of the same brand, for example
when manufactured by different methods, at different sites or
according to different formulations.

6.4.2 Data on bioequivalence may also be important when the same
FPP is administered under different circumstances, for example
before or after food, in different patient populations (such as
children versus adults), or by different routes of administration
(such as subcutaneous versus intramuscular injection).

6.4.3 In the context of these guidelines, an additional application of
bioequivalence studies is in scenario 2 in which safety and
efficacy data on single entity products given concurrently may
be extrapolated to an FDC-FPP, provided that all of the con-
ditions described elsewhere in these guidelines are met.

6.4.3 There are two common circumstances in which data on
bioequivalence are likely to be generated for pharmaceutical
equivalents:
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6.4.3.1 Pivotal clinical trials were generated on one formula-
tion and another is to be marketed by the same com-
pany (for example because the second formulation is
more stable or more marketable than the first); or

6.4.3.2 A relevant patent has expired and a multisource phar-
maceutical equivalent has been developed.

6.4.4 Evidence as to bioequivalence is required for scenarios 1 and 2,
and sometimes for scenarios 3 and 4, for example when there
are major differences between the formulation and/or method
of manufacture of the product to be registered and that used in
pivotal clinical trials.

6.4.5 If a study of bioequivalence finds that the two treatments are
bioequivalent, it may be assumed that any pharmacokinetic
interactions between the actives were the same, even if one
treatment comprised an FDC-FPP and the other comprised
separate products.

6.4.6 Data on absolute bioavailability are usually required in sce-
nario 4, i.e. comparison of the area under the curve for plasma
concentration over time after an intravenous injection with
that after administration of the dosage form to be marketed,
for example a tablet given orally.1

6.4.7 A decision as to whether it is necessary to conduct a study of
the effect of food on the bioavailability of an FDC-FPP should
be based on what is known of the effect of food on the
individual actives, and any relevant recommendations in the
product information for the single entity products.

The effect of food should normally be studied in scenario 4.

6.4.8 Recommendations as to the conduct and analysis of bio-
equivalence studies are provided in the WHO guidelines,
Multisource (generic) pharmaceutical products: guidelines on
registration requirements to establish interchangeability (1996,
or later updates). Other guidelines may be relevant depending
on the jurisdiction in which the application is submitted.

6.4.9 In demonstrating bioequivalence it may not always be neces-
sary to provide in vivo data. The nature of suitable evidence as

1 See the WHO guidelines on Multisource (generic) pharmaceutical products: guidelines
on registration requirements to establish interchangeability (1996, or later updates) for
options to be employed when an intravenous solution cannot be prepared or is unsafe.
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to bioequivalence differs according to the type of application
and the remainder of the data set.1

6.4.10 During analysis of the results of a bioavailability or bio-
equivalence study for an FDC-FPP, the parameters to be re-
ported and assessed are those that would normally be required
of each active if it were present as a single entity and the same
statistical confidence intervals and decision criteria should be
applied.

6.4.11 An additional scientific consideration that has been elaborated
in recent years is the option for biowaivers based on the
Biopharmaceutics Classification Scheme (BCS). This is an
area in which further developments are expected. The main
relevant publication to date is Waiver of in vivo bioavailability
and bioequivalence studies for immediate-release solid oral dos-
age forms based on a biopharmaceutics classification system.
US Food and Drug Administration (2000). At present, and in
the absence of clear guidance for FDCs, it is recommended
that biowaivers based on the BCS classification as the sole
criterion for a decision be handled cautiously because there is
at present no guidance as to how to consider the possibility of
a chemical or pharmacokinetic interaction between actives
that may affect bioequivalence. However there are circum-
stances in which the BCS classification may nevertheless be
relevant to FDCs. In such a case the BCS classification of all
the actives in the FDC should be taken into account. For
example:

6.4.11.1 For a new multisource product, if all the actives are in
the most favourable biopharmaceutics classification
of high solubility and high gastrointestinal permeabil-
ity (i.e. BCS #1), and the criterion of dissolution of not
less than 85% in 30 minutes is met for each active in
the requisite media, a biowaiver may be considered.

6.4.11.2 For approval of new strengths when all actives are in
BCS #1.

In addition, the BCS classification and in vitro dissolution rates
may be factors in marginal cases, for example when consider-
ing whether a new study is required in support of a change in
site or method of manufacture, or another change that might
be considered minor.

1 See the WHO guidelines on Multisource (generic) pharmaceutical products: guidelines
on registration requirements to establish interchangeability (1996, or later updates) for
options to be employed when an intravenous solution cannot be prepared or is unsafe.
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Even if one or more of the actives is not in BCS #1, if an in
vitro/in vivo correlation has been established, then in vitro
comparison of dissolution performance in various media may
be an option.

6.4.12 Validation of assays of actives in biological media is crucial in
order to generate a meaningful bioavailability and bioequiva-
lence study. See, for example, the guidelines Bioanalytical
method validation. US Food and Drug Administration (2001).

6.4.13 Selection of a suitable comparator for the purpose of
bioequivalence is described in Guidance on the selection of
comparator pharmaceutical products for equivalence assess-
ment of interchangeable multisource (generic) products. World
Health Organization (2002). Some additional comments
follow.

6.4.13.1 The comparator should be of known quality, safety
and efficacy.

6.4.13.2 For applications in scenario 1, the decision as to
the comparator depends on whether there is more
than one existing brand of the combination whose
safety and efficacy is known to be acceptable. If only
one brand is known to have acceptable safety and
efficacy, this should be used as comparator. In other
circumstances, the decision is more difficult and
should be justified by cogent argument and data. The
WHO Guidance on the selection of comparator phar-
maceutical products for equivalence assessment of
interchangeable multisource (generic) products (2002)
may be of assistance.

6.4.13.3 For applications in scenario 2, single entity products
will have been used in the majority of pivotal clinical
trials. The same brands of those single entity FPPs
should be the comparator and should be given concur-
rently as was the case in the pivotal clinical trials.

6.4.13.4 For applications in scenarios 3 and 4 (with which evi-
dence as to safety and efficacy will be submitted), the
new product should be shown to be bioequivalent to
the product(s) that was (were) used in pivotal clinical
trials.

6.4.13.4.1 If an FDC-FPP was used in the majority of
pivotal clinical trials, then that brand
should be the comparator.
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6.4.13.4.2 If single entity products were used in
the majority of pivotal clinical trials,
then they should be the comparator, but
should be given as (1) the same brands and
(2) concurrently, as in the pivotal clinical
trials.

6.4.13.4.3 If approximately equal numbers of pivotal
clinical trials used an FDC and single entity
products, then in principle either may be
used as comparator. However judgement
should be applied in deciding which to use,
for example if one group of studies was
more rigorous than another, or if the
conclusions were more definitive in rela-
tion to one group.

6.4.13.5 If in any of the scenarios, the selection of comparator
cannot be made according to the suggestions above
(for example because the brand in question is no
longer available), the decision is more difficult and
should be justified by cogent argument and supporting
data. It may be necessary to conduct bridging clinical
studies. See the WHO Guidance on the selection of
comparator pharmaceutical products for equivalence
assessment of interchangeable multisource (generic)
products (2002).

6.5 Preclinical pharmacology and safety

6.5.1 Preclinical data are not normally required in scenarios 1 and 2.
Data may, however, be required in some circumstances, for
example if an unusual excipient is included in the formulation
or if the impurity profile differs significantly from that of refer-
ence products.

6.5.2 Preclinical data will be required in scenario 4 as for any new
chemical entity. The standard of evidence should be the same
as for any new chemical entity.

6.5.3 In scenario 3, preclinical studies may not be required if all the
actives have been extensively used in humans in the same
combination for a long period and the safety of the combina-
tion has been well demonstrated. Bridging studies may be
appropriate in some cases, for example for a new ratio of
doses.
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6.5.4 If the safety of the combination in humans has not already
been demonstrated (i.e. in scenarios 3 and 4), preclinical stud-
ies should be conducted on the actives administered in combi-
nation in order to investigate possible additive or synergistic
toxicological effects.

The preclinical data that are required in scenarios 3 and 4
will vary according to the data that are already available.
For example, by definition in scenario 3, the safety and efficacy
of each active will have already been established, but that
of the combination will not. In scenario 4, the safety and
efficacy of one or more of the actives may already have
been established, but not those of all the actives or of the
combination.

6.5.5 When preclinical data are required, the studies should aim to
determine both the pharmacological and the adverse effects
that may be expected from the combination of actives during
clinical use.

6.5.6 As a general rule, preclinical studies on the combination
should be performed with the actives in same the ratio as in the
FDC-FPP in question. If this is not the case, the applicant
should explain and justify the proportions used. A comparison
of the systemic exposures in animals and humans will be
relevant.

6.5.7 In the absence of relevant WHO guidelines, the ICH preclini-
cal guidelines in Table 4 may be used as source of guidance.

6.5.8 Preclinical studies should comply with a suitable code of good
laboratory practice (GLP); see, for example Handbook: Good
laboratory practice: Quality practices for regulated non-clinical
research and development. World Health Organization (2001).

6.5.9 Microbiological preclinical studies

In general this section is applicable to scenarios 3 and 4, but
not to scenarios 1 and 2. There may be some exceptions, for
example microbiological data may be appropriate in scenarios
1 and 2 if a different pathogen or resistance pattern is
encountered.

6.5.9.1 In scenarios 3 and 4, when a new combination is
proposed for an antimicrobial indication, microbio-
logical studies may be needed to determine the advan-
tage of the FDC over the individual active moieties
against relevant pathogen(s), and especially when
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clinical trials of monotherapy are inappropriate or
unethical.

6.5.9.2 Data from microbiological preclinical studies of FDCs
are particularly useful when clinical trials of mono-
therapy are inappropriate or unethical.

6.5.9.3 Data from the following types of study should nor-
mally be available for the combination:

6.5.9.3.1 Characterization of microbiological activity
in vitro and in vivo against laboratory strains
and clinical isolates of the targeted path-
ogen(s), including those strains in the rel-
evant geographical regions.

6.5.9.3.2 Characterization of microbiological activity
in appropriate animal models of infection
with the targeted pathogen(s).

6.5.9.3.3 If possible, characterization of the mecha-
nism by which the actives exhibit additive or
synergistic microbiological activity against
the targeted pathogen(s).

6.5.9.3.4 The potential for antagonistic effects be-
tween the actives.

6.5.9.3.5 The potential for development of resistance
by target pathogens.

6.6 Clinical efficacy and safety

This section is in general applicable to scenarios 3 and 4 but not to
scenarios 1 and 2. Bridging studies may sometimes be appropriate in
scenario 3, for example for a new ratio of doses or a longer duration
of treatment.

6.6.1 General principles

6.6.1.1 The risk–benefit assessment for a new combination may be
based on data generated using either the components given
as single entity products concurrently or the FDC as a single
FPP.

6.6.1.2 Any theoretical advantages of a particular combination
should be confirmed by means of efficacy studies. The risk–
benefit assessment should not be based on theoretical consid-
erations only, or on extrapolation from other data.
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6.6.1.3 If the actives in an FDC are intended to relieve different
symptoms of a disease state, it is a prerequisite that
these symptoms commonly occur simultaneously at a clini-
cally relevant intensity and for a period of time such that
simultaneous treatment is appropriate. Occurrence of the
individual symptoms in isolation should not be indications
for the FDC.

6.6.1.4 Clinical studies should be designed to determine whether the
combination has an advantage over the component actives
given alone in a substantial patient population. The data
should demonstrate that each active contributes to the thera-
peutic effect of the combination.

It may not be essential to show that all of the components
have efficacy when administered as single entities; for ex-
ample clavulanic acid has little or no antimicrobial activity
when given alone, but it enhances the efficacy of beta-lactam
antibiotics.

6.6.1.5 In situations where comparative clinical trials are not fea-
sible, for example when monotherapy is inappropriate or is
unethical, an aggregate of clinical and preclinical data may be
substituted. Such data may include:

6.6.1.5.1 Historical clinical data, preferably at an exposure
comparable to that for the proposed FDC.

6.6.1.5.2 Bridging pharmacokinetic data.

6.6.1.5.3 Preclinical pharmacology and/or toxicology data.

6.6.1.5.4 In vitro data (e.g. microbiological studies).

6.6.1.6 If the FDC is available in more than one strength or ratio of
doses, there should be a risk–benefit assessment for each
combination.

6.6.1.7 The choice of comparators for the purposes of safety
and efficacy studies should be justified. They should normally
represent the recognized treatment for the indication in
question. As far as possible, comparators should be licensed
products with well-established safety and efficacy profiles
and of established quality. Unapproved or novel com-
binations should be avoided as comparators as they
may introduce new efficacy or toxicity characteristics
and thus complicate assessment of the combination under
test.
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6.6.1.8 If the combination is intended for long-term use, data on
safety in patients will normally be required for 6 months or
longer.

6.6.1.9 If one or more of the component actives has an established
use and dosage regimen in indications unrelated to the indi-
cations of the FDC, existing experience as to its safety may
nevertheless be taken into account, bearing in mind the rela-
tive doses for the two sets of indications.

6.6.1.10 End-points in clinical trials should be such as to characterize
the advantages and disadvantages of the combination.
For example, for a combination designed to reduce the
development of drug resistance, end-points might include the
frequency of new drug resistance as well as the overall clini-
cal outcome.

6.6.1.11 Parallel group comparisons are one means of demonstrating
a therapeutic effect. A parallel placebo group should be in-
cluded if feasible and if consistent with the indications under
treatment. Multifactorial designs are another means by
which it may be possible to demonstrate that a combination
is superior to the individual actives.

6.6.1.12 In some cases, studies have to be specifically designed to
confirm the minimal effective dose and the usual effective
dose of the combination. Multiple dose-effect studies may be
necessary.

6.6.1.13 The design and analysis of studies of efficacy and safety
should consider (among other things) whether the combina-
tion is indicated as first- or second-line therapy.

6.6.1.14 In general, all of the actives in a combination should have a
similar duration of action. If this is not the case, the applicant
should explain and justify the combination.

6.6.1.15 In general, the actives in a combination should have similar
pharmacokinetics. If this is not the case, the applicant should
explain and justify the combination.

6.6.1.16 If there is an increase in the number or severity of adverse
reactions to the FDC as compared with those in response to
the individual actives given alone, evidence and argument
should be presented showing that the advantages of the
combination outweigh the disadvantages. These should be
included in the section of the submission entitled “Balancing
the advantages and disadvantages of a new FDC”.
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6.6.1.17 Data generated in clinical safety and efficacy studies should
comply with the WHO Guidelines for good clinical practice
(GCP) for trials on pharmaceutical products (1995).

6.6.2 Pharmacokinetics and pharmacodynamics

This section is generally applicable to scenarios 3 and 4, but not to
scenarios 1 and 2. In scenarios 1 and 2, the information described
below will usually already be available.

6.6.2.1 In general, it is desirable that there be no pharmacokinetic or
pharmacodynamic interactions between the components of a
combination. However, there are circumstances in which such
an interaction is intentional and may even contribute to the
therapeutic outcome. For example:

6.6.2.1.1 Ritonavir boosts the activity of protease inhibitors.

6.6.2.1.2 Carbidopa and benserazide both reduce decarb-
oxylation of levodopa in the gut wall, and conse-
quently reduce the dose of levodopa that should be
administered.

6.6.2.1.3 Clavulanic acid reduces bacterial hydrolysis of beta
lactam antibiotics and consequently both increases
the concentration and prolongs the duration of
effectiveness.

6.6.2.2 Tests should be conducted to elucidate any pharmacokinetic
or pharmacodynamic interaction between the actives in a
combination. Some interactions may be predictable from
pharmacokinetic and enzyme profiles, but should be
confirmed by experiment. Any interaction should be quan-
tified so that its effect on safety and efficacy is either pre-
dictable or (preferably) has been tested in a clinical study.
This includes competing metabolic effects and effects on
gastrointestinal efflux mechanisms or on renal excretion or
reabsorption. Interactions may be additive, synergistic or
antagonistic.

6.6.2.3 If there is an unintended pharmacokinetic interaction
between the actives, it should be demonstrated that the
therapeutic advantages of the combination outweigh any dis-
advantages resulting from the interaction. Relevant argument
and cross-references to data should be included in the section
that discusses the balance between the advantages and disad-
vantages of the combination.
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6.6.3 Additional guidelines for scenario 3

6.6.3.1 The risk–benefit assessment for a new combination may be
based (at least in part) on a demonstration of the clinical
non-inferiority of the combination to another product
licensed for the same indication. See Appendix 4, entitled
Superiority, equivalence and non-inferiority clinical trials, for
more information.

6.6.3.2 Pharmacodynamic studies for new combinations should nor-
mally be conducted at several dose ratios of the actives unless
the applicant can provide justification for not doing so.

6.6.4 Additional guidelines for scenario 4

6.6.4.1 When an FDC-FPP contains an active that is a new chemical
entity, data requirements are the same as for any new chemi-
cal entity. In some circumstances, some of the preclinical and
clinical data on safety and/or efficacy may have been gener-
ated from studies on the combination rather than on single
entities, for example when one active confers a protective
effect in relation to adverse reactions or when the actives act
synergistically.

6.6.4.2 Dose-finding monotherapy studies should normally be con-
ducted for the new chemical entity before commencing
studies of combination therapy, unless the new chemical en-
tity is not intended to have activity when used alone (such as
clavulanic acid). Alternative approaches may be acceptable if
they can be justified.

6.6.4.3 The pharmacokinetics and enzyme profile of any new chemi-
cal entity should be fully characterized, including prediction of
possible interactions and pharmacokinetics in children if the
new chemical entity could be used in that population (see also
section 7.6.6 on Paediatric dosage forms).

6.6.5 Superiority, equivalence and non-inferiority trials and
fixed-dose combinations

Appendix 4 defines superiority, equivalence and non-inferiority trials
and makes some general points concerning different types of study.
More information can be found in the Committee for Medicinal Prod-
ucts for Human Use (CHMP) guidelines in Table 3.

6.6.5.1 In the context of FDCs, equivalence trials are largely confined
to bioequivalence studies.
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6.6.5.2 An FDC-FPP should be shown, directly or indirectly, to be
superior to the component actives given as single entity treat-
ments. Only a superiority trial can give the necessary statisti-
cal confidence. Submissions should discuss both the statistical
significance and clinical relevance of the results. Any alter-
native form of evidence that purports to address the same
issues, for example one that concerns a dose–response
surface, must be explained and justified with appropriate sta-
tistical confidence.

6.6.5.3 In clinical trials that are intended to test for superiority and/or
non-inferiority, the choice of comparator should be carefully
considered and will depend in part on the medical and ethical
circumstances. The comparator may be:

6.6.5.3.1 The treatment whose risk–benefit profile is best sup-
ported by evidence or is at least well established.

6.6.5.3.2 One or more of the actives in the FDC given as a
single treatment.

6.6.5.3.3 A placebo.

6.6.5.4 Depending on the claim, superiority or non-inferiority should
be demonstrated for each specified clinical outcome. For ex-
ample if the claim is less bone marrow depression, but similar
efficacy, a non-inferiority outcome should be demonstrated
for efficacy and a superiority outcome for safety.

6.6.6 Paediatric dosage forms

6.6.6.1 Different FDC-FPPs may be needed in paediatric populations
from those needed in adults because of differences in pharma-
cokinetic and pharmacodynamic profiles of the actives, and
for reasons of palatability. The doses of each active may need
to be lower or higher, and the appropriate dose ratio may be
different.

Scenarios 1 and 2
6.6.6.2 In scenarios 1 and 2, when the combination of actives and

doses has already been shown to be safe and effective in the
paediatric population, a bioequivalence study in adults may be
extrapolated to the paediatric population provided that the
pharmacokinetics of all actives are well-established in both
populations and it is known that there are no differences that
could affect the outcome of the bioequivalence study. Ex-
trapolation of bioequivalence data between age groups should
be justified in these terms.
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Scenarios 3 and 4
6.6.6.3 If the FDC is indicated in a paediatric population, but the

combination of actives and doses has not been shown to be
safe and effective in this population, suitable doses of the
actives given in combination should be established. In some
cases, it may be necessary to do this in more than one age
group (see the table below).

Paediatric populations

Neonate Birth to under 1 month
Infant 1 month to under 2 years
Children 2 years to under 12 years
Adolescent 12 years to under 16 years

From the age of 16 years, individuals are considered to be
adults in the context of these guidelines.

6.6.6.4 The pharmacokinetic profile of each active should be estab-
lished in the age groups for which the FDC is indicated.

6.6.6.5 If it is possible to define target plasma concentrations in both
adults and the paediatric population for an FDC that has
established safety and efficacy in adults, then it may be pos-
sible to define suitable doses in the paediatric population on
the basis of pharmacokinetics. The task is easier for actives
that have the same target concentrations in adults and the
paediatric population, such as antimicrobials that have estab-
lished minimum inhibitory concentrations (MICs) and estab-
lished safety at these concentrations.

6.6.6.6 When defining target plasma concentrations in the paediatric
population, possible differences in the concentration–effect
relationship should be taken into account.

6.6.6.7 If safe and effective use of the FDC has not been established
in any age group, and extrapolation between groups is not
possible based on pharmacokinetic data, then new clinical,
and possibly also preclinical, safety and efficacy data should
be obtained.

ECPtext 6/16/05, 11:59 AM130



131

E

7. Product information (or summary of product
characteristics) for fixed-dose combination
finished pharmaceutical products

The product information is the information provided by the supplier
of an FPP that allows prescribers and consumers to ensure the safe
and effective use of drugs. If it is written especially for prescribers, it
may be termed prescribing information. The summary of product
characteristics (SPC) is a term used in the European Union (EU).
Product information or data sheets in the EU should be based on the
approved SPC.

This section of the guideline applies to all scenarios.

7.1 The product information should contain all of the information
listed in the Appendix to WHO’s Ethical criteria for medicinal
drug promotion (see Table 1) in addition to the information
mentioned below.

7.2 The product information should be an integrated evaluation of
the FDC, and not a summation of the product information for
each of the actives.

7.3 The rationale for use of the product should be presented in
terms of the combination rather than in terms of the individual
actives.

7.4 Only those indications for which each active in the FDC makes
a useful contribution should be included in the product infor-
mation. Each indication should be a well-recognized disease
state, modification of a physiological state, dysfunctional state,
syndrome or pathological entity.

7.5 For each indication there should be a statement as to whether the
FDC is recommended for first- or second-line therapy.

7.6 Any pharmacokinetic and pharmacodynamic interactions be-
tween the actives should be described in qualitative and, as far as
possible, in quantitative terms.

7.7 All clinically relevant interactions between the FDC and other
drugs should be described, together with the resulting
contraindications and precautions. Any deviations from expected
interactions known for the single components should be
highlighted.

7.8 When safety experience with the FDC is limited in comparison
with that for the individual components, safety experience from
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clinical trials and postmarketing experience should be presented
for both the FDC and the individual components, and should be
identified as such.

7.9 If the safety profile for the combination is different to that for
the individual actives, this should be highlighted. For example a
combination of a fibrate and a statin might carry a risk of
more frequent or more severe rhabdomyolysis than for either
individual active.

8. Postmarketing studies and variations

8.1 Postmarket monitoring of safety is an important part of the role
of both drug regulatory authorities and manufacturers. It is espe-
cially important when there are unresolved concerns regarding
safety, and when a new product is intended for wide community
use, as for example a new antimicrobial FDC-FPP for use in the
treatment of tuberculosis, malaria or HIV/AIDS. See WHO’s
The importance of pharmacovigilance: safety monitoring of me-
dicinal products (2002). Manufacturers should have (and use)
written operating procedures for continuous assessment of the
safety and utilization of their products following marketing
authorization; SOPs can be examined during a GMP inspection.
For antimicrobials, monitoring of patterns of resistance is an
important component of pharmacovigilance. Note also that
pharmacovigilance outcomes can differ with diet, ethnicity, co-
morbidity and other factors.

8.2 For scenarios 1 and 2, passive surveillance (spontaneous report-
ing) would usually be acceptable. For scenarios 3 and 4, addi-
tional active (prospective) surveillance should be considered,
especially when there is an outstanding safety concern. For more
information, see the draft ICH guideline Pharmacovigilance
planning (Table 5), or later updates thereof.

8.3 Once the product information has been approved, any proposed
changes should be validated according to principles similar to
those for the initial application.

To ensure that drug regulatory authorities are aware of proposed
changes to product information, it is recommended that market-
ing approval letters contain this statement:

“The product information may not be altered without prior approval,
except for safety updates that further restrict use of the product. Any
such safety-related changes should be notified to [name of regulatory
authority] within five days of making the change.”
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From Annex 9 of Marketing authorization of pharmaceutical products
with special reference to multisource (generic) products: a manual for
a drug regulatory authority (WHO, 1999).

8.4 Variations to pharmaceutical aspects of registered FDC-FPPs are
subject to similar considerations to those described in Section IV
and Annex 10 of Marketing authorization of pharmaceutical prod-
ucts with special reference to multisource (generic) products: a
manual for a drug regulatory authority (WHO, 1999). As outlined
in that text, some changes may be made without prior approval
(“self-assessable” changes), and some require prior consideration
by the drug regulatory authority.

To ensure that drug regulatory authorities are aware of proposed
variations, it is recommended that marketing approval letters
contain this statement:

“No changes may be made to the product without prior approval,
except for changes of the type listed in [name of regulatory authority]’s
policy on ‘Changes to pharmaceutical aspects which may be made
without prior approval’. Conditions in that policy apply.”

From Annex 9 of Marketing authorization of pharmaceutical products
with special reference to multisource (generic) products: a manual for
a drug regulatory authority (WHO, 1999).

Reference
1. Haynes RB, McDonald HP, Garg AX. Interventions for helping patients to

follow prescriptions for medications. Cochrane Library: Update software
Issue #2, 2002.
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Appendix 1
Guidelines for co-packaged fixed-dose
combinations

A co-packaged product consists of two or more separate pharmaceu-
tical products in their final dosage form that are packaged together for
distribution to patients in the co-packaging.

1. Co-packaged products may fall into any of scenarios 1 to 4. The
data requirements for each scenario are the same as those listed in
Table 6 of this Annex.

2. A full quality data set is required for all components of co-
packaged pharmaceutical products, except for any component that
already has marketing authorization in which case more limited
requirements apply (see below).

3. If one or more of the pharmaceutical products already has market-
ing authorization, then the additional quality information to sup-
port co-packaging of those pharmaceutical products will typically
be limited to data on stability of the products in the co-packaging.
However the manufacturer of each component pharmaceutical
product should provide an assurance that the product as used in co-
packaging will be identical in formulation and method of manufac-
ture to the one that already has marketing authorization. This is
especially important when the manufacturer of a component is not
the manufacturer of the co-packaged product.

4. Submissions concerning co-packaged pharmaceutical products
should take into account the Guidelines on packaging for pharma-
ceutical products. In: WHO Expert Committee on Specifications for
Pharmaceutical Preparations. Thirty-sixth report. Geneva, World
Health Organization, 2002 (WHO Technical Report Series, No.
902), Annex 9.
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Appendix 2
Principles for determining whether data from the
scientific literature are acceptable

Literature-based data concerning FDCs may be acceptable, subject to
the principles below.

1. Bibliographical data should not replace the source data (i.e. origi-
nal study reports) if they are available.

2. The overall strength of literature-based evidence will depend on
its quality, quantity and consistency of outcomes.

3. Unless otherwise justified by the applicant, literature-based data
concern actives that have an extensive marketing history.

4. All documents that are directly relevant to the application should
be provided.

5. Literature-based submissions should include:
5.1 Details of the search strategy, including a list of the databases

searched and the service provider.
5.2 The date on which the search was performed.
5.3 The rationale for the search strategy, including an

explanation of and reasons for the inclusion and exclusion
criteria.

5.4 An unedited search strategy and the outcome thereof.
5.5 An analysis of the data collected, including both favourable

and unfavourable results; this is a critical component of a
submission that includes data from the scientific literature.

6. The applicant’s analysis of literature-based data should:
6.1 Include an appraisal of:

6.1.1 The quality of the data.
6.1.2 Relevance to the application being made (including a

comparison of formulations and methods of manufac-
ture of products used in clinical studies reported in the
literature with those proposed for marketing).

6.1.3 Consistency and compatibility of the data from the
literature with any original data submitted.

6.1.4 The impact of the literature-based data on the risk–
benefit assessment for the FDC.

6.1.5 Any contradictions between favourable and unfavour-
able results.

6.2 Include cross-references to appended copies of publications
and to any original data submitted.

6.3 Include separate sections for clinical, preclinical and quality
data.
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6.4 Include an appraisal of the sources of information, in
particular whether the data come from an independently
refereed source or from other sources.

7. If a literature search and/or the analysis of data from the litera-
ture is more than 6 months old, the submission should justify
using this search and analysis and should indicate why more re-
cent publications and data have not been used. Alternatively a
supplementary review of the more recent literature may be ap-
pended to the report that brings it to within 6 months of the date
of submission.

8. Copies of all documents referred to in the submission or in the
data analysis should be appended to the submission. If a docu-
ment is not written in a language that is acceptable in the jurisdic-
tion, a certified translation should also be attached (in addition to
the original).

9. Review articles are acceptable in principle, but should be judged
on their quality.

10. “Consensus” publications are acceptable in principle, but should
be judged on their quality and on whether the original data and
documentation are attached.

11. Searches of company or in-house databases (including post-
marketing surveillance reports) are acceptable, provided that they
are identified as such. If possible, these searches should be strati-
fied according to patient groups such as age and ethnicity.

12. The relative strength of clinical publications is generally in this
order:
12.1 Controlled clinical trials.
12.2 Cohort/case–control studies.
12.3 Uncontrolled studies.
12.4 Case descriptions.
12.5 Expert opinion.

13. Clinical studies published according to accepted protocol guide-
lines (for example Consort, Cochrane and others) generally carry
more weight than studies that fail to report all pertinent data (e.g.
safety data). Although a good reporting format facilitates evalu-
ation, it is not in itself a criterion for the quality of the data set.

14. Papers from peer-reviewed journals carry more weight in the
regulatory decision than papers from non-peer-reviewed
publications.

15. Clinical studies carry more weight if they meet current standards
of design and control, including compliance with a code of good
clinical practice.
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16. Reports of preclinical studies carry more weight in the regulatory
decision if they:
16.1. Include individual animal reports.
16.2. Are reported according to internationally accepted

guidelines.
16.3. Are in compliance with the principles of good laboratory

practice (GLP). See, for example WHO’s Handbook: Good
laboratory practice (2001).
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Appendix 3
Pharmaceutical development (or preformulation)
studies

Pharmaceutical development studies identify, document and control
those attributes of the ingredients of the formulation and critical
parameters of the manufacturing process that influence final product
quality. If a manufacturer fails to conduct such studies or to obtain the
information from the literature, and consequently develops a poor
formulation, there is a temptation to continue with that formulation
and method of manufacture rather than lose time and possibly com-
petitiveness. Consequently it is in the interests of product quality that
a drug regulatory authority seek the results of preformulation studies
with applications to register new products.

Consequently a section on pharmaceutical development is an integral
part of an application for marketing authorization. A thorough litera-
ture search may provide some of the information and commonly this
part of a submission will be a hybrid of new data and reports from the
literature.

Systematic studies should be conducted on APIs, on pilot formula-
tions of the finished product and on manufacturing processes. For
each API, there should be studies of:

— physicochemical properties;
— chemical and physicochemical stability, including stability under

stress conditions (see below);
— impurity profile and batch-to-batch variation thereof;
— chemical and physicochemical compatibility of the API with pos-

sible excipients under stress conditions;
— the manufacturing process, and definition and control of its critical

parameters;
— dissolution rate of the API in pilot formulations; and
— stability of pilot formulations under accelerated stability testing

conditions and under the maximum recommended conditions of
storage.

With this information there is a greater likelihood that the finished
product will:

— meet specifications, including for assay, impurities and dissolution
rate;

— be of consistent quality within and between batches;
— have optimum chemical and physicochemical stability;
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— be manufacturable for the minimum cost that is consistent with
acceptable quality; and

— be found acceptable in stability and bioequivalence studies.

A typical set of studies of the degradation paths of an active
pharmaceutical ingredient

Degradation paths for APIs are typically reactions of hydrolysis, oxi-
dation, photolysis and/or acid–base chemistry. To force these reac-
tions, the API is placed in solution under stress conditions such as
those shown in Table A.1 below. For well-established drugs, some of
this information may already be available in the literature.

The objective is not to completely degrade the API, but to cause
degradation to occur to a small extent, typically 10–30% loss of active
by assay when compared with non-degraded API. This target is cho-
sen so that some degradation occurs, but not enough to generate
secondary products. For this reason, the conditions and duration may
need to be varied when the API is especially susceptible to a particu-
lar stress factor.

If no degradation products are detectable after 10 days under the
conditions in Table A.1, the API is considered stable. If degradation
is detectable, but its extent is significantly less than 10%, then the
stress factors, stress conditions or duration may need to be increased
to identify and monitor degradation products.

Table A.1
Typical stress conditions in preformulation stability studies

Stress factor Conditions Concentration of APIa Time

Heat 60 °C 1:1 with diluentb 1–10 days
Humidity 75% relative humidity Solid state 1–10 days

or greater
Acid 0.1N hydrochloric acid 2 :1 in 0.1N hydrochloric acid 1–10 days
Base 0.1N sodium hydroxide 2 :1 in 0.1N sodium hydroxide 1–10 days
Oxidation 3% hydrogen peroxide 1 :1 in 3% hydrogen peroxide 1–3 hours
Photolysis Metal halide, mercury, 1 :1 with diluentb 1–10 days

xenon or ultraviolet-B
fluorescent lamp

Metal ions 0.05M Fe2+ or Cu2+ 1 :1 with solution of metal ions 1–10 days
(optional)

a When testing degradability of APIs in combination, the APIs should be in the same ratio as in
the FDC-FPP.

b In each case, the diluent is either an excipient or all excipients in the formulation in the same
ratios as in the formulation. Other ratios of diluent may also be appropriate, for example the
approximate ratio in which the drug and excipients will be used in a formulation.
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Solid-state degradation can also be considered. For APIs, exposing a
solid sample to elevated temperatures such as 60–120 °C, or 5–10 °C
below the melting point, can generate a different degradation profile.
This approach usually generates degradation products that can be
used as a worst case to assess the performance of the analytical
method.
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Appendix 4
Superiority, equivalence and non-inferiority clinical
trials

Definitions
Equivalence trial

A trial that has the primary objective of testing whether the difference
in quantitative response to two or more treatments is clinically
unimportant. This is usually demonstrated by showing that the true
treatment difference is likely to lie between a lower and an upper
equivalence margin of clinically acceptable differences.

Non-inferiority trial

A trial that has the primary objective of testing whether the response
to the investigational product is clinically inferior to that of a com-
parator product. The comparator may be an active or a placebo
control. The aim is to test whether the new product is inferior to
the comparator by more than a specified small margin (the non-
inferiority margin).

Superiority trial

A trial that has the primary objective of testing whether the response
to the investigational product is superior to that to a comparator. The
comparator agent may be an active or a placebo control.

Points to note

1. Protocols should clearly state whether the demonstration of
non-inferiority, equivalence or superiority is the objective of the
study.

2. If superiority is demonstrated in a non-inferiority trial, the results
can generally be considered to show superiority, but the analysis
should be based mainly on the intention-to-treat analysis.

3. If superiority cannot be demonstrated in a superiority trial, non-
inferiority can generally not be claimed unless the lower margin of
the confidence interval for the treatment difference is above a level
that had been defined in the planning of the study. If non-
inferiority is an acceptable outcome, it is, therefore, prudent to
specify a non-inferiority margin in the protocol before the study is
conducted. A non-inferiority margin may not be specified after the
trial has commenced.
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4. In a non-inferiority trial, the intention-to-treat analysis and the
per-protocol analysis have equal importance for interpretation of
the results.

5. In therapeutic areas where there is a problem of lack of assay
sensitivity (e.g. allergy or depression), a non-inferiority trial that
does not also include a placebo arm is not possible.

6. If the comparator has only modest efficacy, it may not be possible
to define a non-inferiority margin. Therefore, if a placebo arm is
not permissible, the only other alternative for demonstrating
efficacy is a superiority trial.

Further reading

See these CHMP guidelines.

Points to consider on switching between superiority and non-inferiority. CPMP/
EWP/482/99.

DRAFT Points to consider on the choice of non-inferiority margins. EMEA,
CPMP/EWP/2158/99.

DRAFT Statistical principles for clinical trials. EMEA, CPMP/ICH/363/99.
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