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Introduction

The Fifty-third meeting of the World Health Organization (WHO) Expert
Committee on Specifications for Pharmaceutical Preparations (ECSPP) took
place in Geneva, Switzerland, from 22 to 26 October 2018.

Participants of the meeting were welcomed by Dr Maridngela Simao,
Assistant Director-General, Access to Medicines, Pharmaceuticals and Vaccines,
on behalf of the WHO Director-General, Dr Tedros Ghebreyesus. Dr Siméo
described the Director-General’s vision as:

a world in which everyone can live healthy, productive lives,
regardless of who they are or where they live.

Dr Tedros had additionally emphasized that:

under his leadership, an enhanced and independent WHO will
take a science-led and innovation-based approach that is results
oriented and responsive, maximizes inclusive partnerships, and
ensures a collective priority-setting with all stakeholders. In
particular, he will champion country ownership so that countries
are at the table as full and equal partners, to guide and make the
decisions that will affect the health of their populations.

WHO’s 13th General Programme of Work (GPW13) was adopted by the World
Health Assembly in May 2018, with three strategic priorities:

1. To advance universal health coverage;
2. To address health emergencies;
3. To promote healthier populations.

GPW13 has set three targets to ensure that, by 2023, 1 billion more
people benefit from universal health coverage, 1 billion more people are better
protected from health emergencies, and 1 billion more people enjoy better health
and well-being.

WHO estimates that achieving this “triple billion” target could save 29
million lives. To deliver the strategic priorities, WHO is pursuing a transformation
agenda with four workstreams: (i) norms and standards; (ii) global goods; (iii)
communication; and (iv) core values.

All key WHO technical and corporate processes will underpin the
strategic shifts of GPW13. One of the WHO reform processes, which include
the transformation agenda and implementation of United Nations Development
System reform, relates to how WHO initiates, develops, implements and evaluates
its normative and standard-setting products. Discussion is taking place with a
view to redesigning the processes in such a way that all normative and standard-



setting products undergo prespecified (quality assurance [QA]) pathways. Each
part of the process is being reviewed, including how different types of normative
and standard-setting products should be classified in WHO.

Dr Simao stated that the Expert Committee’s structure is the “backbone”
of WHO?’s standard-setting process. Attention on how WHO develops guidelines
and standards has increased. New measures for declarations of interest, the
selection of experts and collaboration with non-state actors have therefore
been implemented. Dr Simao welcomed the ECSPP’s strong links with other
WHO activities, such as the support of national regulatory authorities (NRAs),
the WHO Prequalification Team (PQT), the Expert Committee on Biological
Standardization (ECBS), the Expert Committee on the Selection and Use of
Essential Medicines, as well as programmes addressing antimicrobial resistance
(AMR) and specific diseases. This is also reflected in a new strategy of the
Regulation of Medicines and Other Health Technologies (RHT) unit and the
impact assessment of the PQT. Dr Simao informed meeting participants
that the WHO Secretariat has prepared a range of documents to help future
discussions and reminded the experts that they are invited to participate on a
personal basis and not as representatives of their employers. Dr Siméao’s words
were echoed by Dr Francois-Xavier Lery, Coordinator for the Technologies,
Standards and Norms group, who stressed the importance of the changes in the
way that WHO works. Dr Lery emphasized that WHO does not work in isolation
and that it values the support and assistance it receives from others.

Election of chairpersons and rapporteurs

Participants then proceeded to introduce themselves. Ms Gugu Nolwandle
Mahlangu was appointed Chair of the meeting, and Dr Daisaku Sato was
appointed as Co-Chair. Dr Jitka Sabartova and Dr Adriaan van Zyl were selected
as Rapporteurs.

Dr Sabine Kopp, Secretary to the Expert Committee, briefly gave
an introduction on WHO and its 194 Member States, 6 regional offices, over
150 country offices and some 700 organizations supporting WHO. Dr Kopp
outlined the work of the World Health Assembly and WHO Executive Board
and explained the structure of the RHT unit. It was noted that the Expert
Committee is an advisory committee to the Director-General and, through him,
to the Member States. Giving an overview of the ECSPP, Dr Kopp pointed out
that it was originally established to deal with quality control only but that its
responsibility has expanded over time, responding to World Health Assembly
decisions, to include good manufacturing practices (GMP), the distribution
process, and all areas where quality is important. There are currently some 90
official WHO guidance texts for medicines QA and related regulatory standards,
in addition to those found in The International Pharmacopoeia (1).
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Biographical details of all ECSPP participants had been posted on the
WHO Medicines Quality Assurance (MQA) website for the sake of transparency.
All members of the Expert Committee and temporary advisers had submitted
declarations of interests prior to attending the meeting. Two members of the
Expert Committee declared interests but these had been evaluated and were not
judged as conflicts that would preclude the persons concerned from participating
in the meeting.
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1. General policy

1.1 Process for the development of WHO norms and standards

Members of the Expert Committee were presented with a proposal to formalize
a process for the development of guidelines on QA, which reflects the actual
process used for many years. In February 2018, the WHO Secretariat circulated
a document on the proposed process for comments by members of the WHO
Expert Advisory Panel on The International Pharmacopoeia and Pharmaceutical
Preparations (EAP). Following consolidation of comments received and further
discussions thereafter, the document was recirculated and posted on the MQA
website for months prior to presentation to the ECSPP.

The QA guidelines include quality guidelines and regulations, good
practices (known as GXP) and technical regulatory guidance. The QA guidelines
are developed and maintained up to date under the aegis of the ECSPP, in line
with WHO rules and procedures governing expert committees, adopted by
Member States. QA guidelines are the recognized WHO technical standards
to support the whole life-cycle of medicines, from development through to
production, marketing authorization and distribution, up to the post-marketing
phase.

To reflect the constant technical progress, it is crucial that QA guidelines
and guidance texts are kept up to date and that WHO procedures to elaborate or
review them are flexible enough to allow for rapid interventions by regulators,
while maintaining a rigorous public consultation process with all stakeholders.
QA guidelines provide an important element of the quality dimension for the
medicines in the WHO Model List of Essential Medicines (EML) (2) and in
WHO treatment guidelines. Major WHO programmes and partners, such as the
Prequalification Team-Medicines, the United Nations Children’s Fund (UNICEF)
and The Global Fund to Fight AIDS, Tuberculosis and Malaria, rely heavily upon
the quality specifications set out in The International Pharmacopoeia (1) and in
the QA guidelines.

The primary objective of the procedure is to establish a standardized
process when developing new QA guidelines. By increasing transparency and
communication, the aim is to involve a wide range of stakeholders who are able
to bring different perspectives to common issues. In addition, the transparency
and promotion of internationally standardized practices could improve the
cooperation between national medicines regulatory authorities and stakeholders
when developing quality standards, leading to an optimization of resources on a
global scale and reducing the duplication of work.

QA guidelines are developed following recommendations by WHO
governing bodies, the International Conference of Drug Regulatory Authorities
(ICDRA), the ECSPP, international organizations and United Nations agencies



and other WHO programmes and activities, or in response to major public
health needs, and are thereafter adopted by the ECSPP. The steps that are followed
when developing new QA guidelines and guidance texts have been outlined as a
10-phase procedure (see Annex 1). The different steps leading to the development
of anew WHO QA guideline for medicines are reported in the note “Schedule for
the adoption process’, outlining the development history of a text from its draft
to its adoption, which is included in each working document that is circulated
and posted on the MQA website for comments.

In accordance with the WHO rules and procedures, the QA guidelines
adopted by the ECSPP are published in WHO’s Technical Report Series (TRS)
after every meeting of the ECSPP. The ECSPP report includes all the newly
adopted guidelines, including GXP and regulatory guidance texts. It provides
recommendations to the WHO Director-General and to WHO Member
States. The report is presented to WHO’s governing bodies for final comments,
endorsement and implementation by Member States. The report of the ECSPP
therefore constitutes WHO technical guidance in MQA and regulatory matters.

The Expert Committee procedure was adopted in the closed session
(Annex 1).

12 Participation in meetings of the Expert Committee on
Specifications for Pharmaceutical Preparations

The WHO Secretariat informed the Expert Committee that the ECSPP meeting
is by invitation only. Expert Committee members and technical advisers are
invited in their personal capacities. The meeting is organized in accordance
with the various WHO procedures governing the running of expert committee
meetings and the implementation of the new WHO Framework of engagement
with non-State actors (3) adopted by WHO Member States.

The meeting is split into three different types of sessions as follows:

1. an open session with Expert Committee members, technical
advisers, international organizations, state actors, Member States’
mission representatives and non-state actors;

2. aprivate session with Expert Committee members, technical
advisers, international organizations and state actors;

3. aclosed session with Expert Committee members only.

All decisions of the Expert Committee are taken, by the Expert
Committee members, in the closed session.

The Expert Committee noted these three different types of sessions and
also recommended that the WHO Secretariat explore possibilities for securing
the contributions from all relevant parties (such as the pharmacopoeias for



the sessions on quality control specifications and others in the field of GXP or
QA matters), whether they are state actors or non-state actors, to the private
sessions of the Expert Committee.

13 Open session

This session was open to invited participants, international organizations, state
actors and non-state actors, as well as permanent missions to the United Nations
Office in Geneva if they expressed an interest in participating.

13.1 Introduction and welcome

Dr Simao, Assistant Director-General, welcomed a representative of the
Permanent Mission of the Republic of Yemen to the United Nations Office and
Other International Organizations in Geneva, and the non-state actors to the
open session of the meeting. This open session had been arranged in order
to respond to the interest raised by Member States during the World Health
Assemblies and WHO Executive Board meetings over a number of years, in
learning more about how the Expert Committee works and which topics
it covers.

Dr Simao noted that WHO is the only organization with a mandate to
protect global health and that the development, establishment and promotion of
international standards for pharmaceuticals are among the functions laid down
in its constitution. WHO?’s technical guidance on medicines quality is designed to
serve regulatory authorities of all Member States, as well as United Nations (UN)
agencies and other major international bodies. It provides a technical platform for
convergence as recommended by the ICDRA. At a time when access to essential
medicines is a pressing issue on the sustainable development agenda, the ECSPP’s
standard-setting work was said to make a unique and critical contribution
towards more equitable access to needed medicines of assured quality.

The ECSPP provides a wide spectrum of written and physical standards
to enable testing of medicines for their quality during their full life-cycle, from
development to distribution to patients. The Expert Committee also recommends
regulatory guidelines of importance to the regulation of multisource medicines
designed to be used globally, be it in hot and humid climates, large or small
countries, or well-developed or less-developed settings. The outcome is intended
to protect patients and to facilitate access to quality medicines. Much of the Expert
Committee’s work is aimed at increasing convergence in the area of QA and
regulatory guidance, in order to facilitate efficient synergies among and within
the respective authorities and pharmacopoeias, and to reduce the duplication
of efforts and, thus, costs. The outputs of the Expert Committee are designed
to serve all Member States, especially their national and regional regulatory
authorities, UN agencies, and regional and interregional harmonization efforts,
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and to underpin important public health initiatives, including the prequalification
and procurement of quality medicines through major international bodies, such
as The Global Fund to Fight AIDS, Tuberculosis and Malaria, and international
organizations such as UNICEE
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2. General updates and matters for information

Following a further summary of WHO and its activities (including GPW13) by
Dr Sabine Kopp, a series of presentations introduced meeting participants to a
range of WHO activities related to the work of the Expert Committee.

21 Cross-cutting pharmaceutical quality assurance issues
211 Local manufacturing

Dr Jicui Dong presented recent work in promoting the local production of
quality-assured medical products under the Local Production Programme within
the Regulatory System Strengthening (RSS) team. A strategy has been drafted
to promote quality local production in transitioning countries, aiming to enable
domestically funded procurement to access locally produced, quality-assured
medical products. The Second Interagency Consultation on Local Production was
convened with UN agencies and international partners, to continue the dialogue
and collaboration on promoting quality local production, and culminating
with establishment of the Interagency Pharmaceutical Coordination Group
Subcommittee on Local Production, with WHO serving as the Secretariat. At
the 18th ICDRA that took place in Dublin, Ireland, the pre-ICDRA Workshop
on Local Production was organized to explore the role of regulators in local
production. A workshop is being organized in collaboration with The New
Partnership for Africa’s Development and the United States Pharmacopeia/
Promoting the Quality of Medicines programme for African manufacturers on
key enablers for successful local production and the supply of quality-assured
essential medicines. Meetings have also been held related to local production
globally, such as two that took place in Beijing, China: the High Level Meeting
for China-Africa Health Cooperation and a WHO Director-General High
Level Roundtable that looked at access to essential medicines and other health
commodities, as well as promotion of local production in Africa.

Two documents are under development within the Local Production
Programme. The first is for risk-based selection of essential medicines for local
manufacturing in low- and middle-income countries. The second is to assist
assessment of the feasibility of sustainable quality local production and to identify
gaps in areas that enable local production to be feasible and sustainable, such as
policy coherence, the business environment, infrastructure, regulatory systems
and the current status of the industry. Results of the assessment can then inform
the development of a holistic national strategy and roadmap towards promoting
quality local production.

The Expert Committee noted the update.



212 Member State mechanism

Ms Pernette Bourdillon Esteve spoke about the Member State mechanism,
which is the political response to substandard and falsified pharmaceutical
products. It is complemented by WHO’s operational response: the WHO
Global Surveillance and Monitoring System for substandard and falsified medical
products (4). Substandard and falsified medicines have concerned WHO and its
governing bodies for many years. In this regard, the Member State mechanism
tries to turn political will into something more practical. Every stakeholder
along the entire supply chain must demand quality and must have due diligence
procedures in place. However, efforts to ensure quality along the supply chain
must be accompanied by efforts to detect substandard or falsified products.
Once a substandard product is detected, it can be dealt with, so there needs to
be a means of detection and a means to assess what went wrong. A regulatory
approach is needed to detect and prevent substandard products, but a judicial
approach may be chosen to deal with falsified ones.

Since no laboratory can assess every single product, it is important to have
a variety of tools that can be used according to the context. A lot of substandard
and falsified products do contain some amount of active pharmaceutical
ingredients (APIs), so very specific tools are needed. Over half of the substandard
products in the WHO database are antimicrobials or antibiotics, so there is a
possibility of knowing what type of product is likely to be problematic. The
Member State mechanism is governed by a steering committee that meets three
times a year; in addition, one meeting is held each year where all Member States
are invited to attend. Every 2 years, the Member State mechanism reports to the
World Health Assembly on progress and recommendations, through the WHO
Executive Board. The next comprehensive report will be submitted to the 72nd
World Health Assembly in May 2019.

The Expert Committee noted the update.

213 Expert Committee on Biological Standardization

Dr Ivana Knezevic presented on the ECBS. The ECBS has so far issued 93
documents on recommendations or guidelines. Of these, 63 documents are
vaccine specific, 12 are general documents that apply to all vaccines, 10 are
general documents that apply to both vaccines and biotherapeutics, and a
further 8 are specific to biotherapeutic products. The ECBS also adopts guidance
documents on blood products and in vitro diagnostics, as well as measurement
standards that are essential for vaccine development. Eight collaborating centres
are working on standards for biologicals, and other centres worldwide are
working on regulatory issues. New written standards approved by the ECBS in
the period 2016-2018 include those that relate to maternal immunization and



the labelling of influenza vaccines, Ebola vaccines, human challenge trials, and
hepatitis E vaccines. Measurement standards being considered for adoption by
the ECBS in 2018 included the seventh international standard for rabies vaccine
and the first international standard for meningococcal serogroup W and Y
polysaccharide, as well as standards for the evaluation of blood products.

The ECBS sees the purpose of its guidelines as providing key principles
for the evaluation of biologicals, as a basis for setting national requirements and
for WHO prequalification. At the same time, the standards must leave space for
NRAs to formulate additional or more specific requirements. Standards should
also be living documents that will be developed further, in line with the progress
in scientific knowledge and experience. WHO assists with the implementation
of the guidelines into regulatory and manufacturing practices, through global,
regional and national workshops involving regulators, manufacturers and
other relevant experts, plus training workshops and advisory groups. It is,
however, important to take account of the guidance issued by other bodies;
WHOrs intention is to complement them, not to create a conflict. Among the
strategic issues faced by the ECBS are standardization in the context of priority
pathogens for public health emergencies; the need for amendments or revision
of recommendations for international standards and reference preparations; the
standardization of advanced therapies; and regulatory convergence.

The Expert Committee noted the update.

214 Expert Committee - selection and use of the
WHO Model List of Essential Medicines

Ms Bernadette Cappello reported that the EML Expert Committee meets every
2 years to update the EML (2) and the WHO Model List of Essential Medicines
for Children (5). The next meeting of the EML Expert Committee will be held
from 1 to 5 April 2019. Close collaboration with WHO technical departments/
programme areas take place to ensure the EML and WHO treatment guidelines
are aligned, where appropriate. At the time of the meeting, the application period
was currently open and would remain so until early December 2018. Anticipated
applications included the following:

= antibiotics for infectious syndromes that were not considered in the
comprehensive review of antibiotics in the EML in 2017 (typhoid
[enteric] fever, surgical prophylaxis, oral/dental infections);

= medicines for the treatment of multiple myeloma;

= biological disease-modifying medicines (anti-tumour necrosis
factor) for chronic inflammatory conditions (e.g. rheumatoid
arthritis, inflammatory bowel diseases);
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= fixed-dose combination dual anti-hypertensives formulations;
= methylphenidate for attention deficit hyperactivity disorder;

= review of novel oral anticoagulants.

The full agenda will be finalized following closure of the application
period. The Innovation, Access and Use (IAU) team looks forward to being
able to update the ECSPP next year on the recommendations made by the EML
Expert Committee.

The Expert Committee noted the update.

215  Antimicrobial resistance

Dr Verica Ivanovska presented on AMR. The IAU team within the Essential
Medicines and Health Products department has a number of ongoing activities in
order to achieve the objectives of the WHO Global action plan on antimicrobial
resistance (6) by optimizing the use of antibiotics in humans. To support the
identification of priorities for research and development (R&D) on AMR, WHO
updated the report on Antibacterial agents in clinical development in 2018 (7),
reporting three new antibiotics with marketing authorization in the past year,
granted by the United States Food and Drug Administration (USFDA), and
a further 48 new antibiotics in the clinical pipeline. Nevertheless, there are
continuing incidences of shortages of antibiotics, and the pipeline is insufficient
for the treatment of priority pathogens and tuberculosis (TB).

WHO is currently expanding its work to the preclinical pipeline and,
in addition, antifungal treatments are potential candidates for inclusion in the
next clinical pipeline review. Target product profiles are to be developed for
selected priority AMR pathogens, with R&D roadmaps for priority pathogens in
the future.

To further support the Global framework for development and stewardship
to combat antimicrobial resistance (8), WHO, in partnership with the Food and
Agriculture Organization of the United Nations (FAO), International Organization
of Employers (IOE) and UN Environment, held the Second Member States’ and
Partners’ Consultation in October 2018.

A Model List of Essential In Vitro Diagnostics (9) was released in May
2018, containing a limited number of in vitro diagnostics, while the next update
in 2019 is expected to include additional in vitro diagnostics for infectious
diseases, noncommunicable diseases and AMR. Members of the Expert
Committee were also informed that the first global WHO report on surveillance
of antibiotic consumption (10) would be launched in November 2018, while a
WHO protocol for point prevalence surveys on measuring antibiotic use in
hospitals would also be released by the end of the year. Efforts to promote a
more appropriate use of antibiotics, referred to as antibiotic stewardship, have



included the development of advocacy materials and a practical toolkit on how
to perform stewardship programmes in hospitals in low- and middle-income
countries. Additionally, as part of national action plans for AMR, a number
of countries have asked for WHO support in relation to the safe disposal of
antibiotics, and WHO activities will be planned accordingly.

The Expert Committee noted the update.

216  International Conference of Drug Regulatory Authorities

Dr Samvel Azatyan presented on the ICDRA, whose conferences have been
held biannually since 1980 with the aim of promoting exchange of regulatory
information on medical products and collaborative approaches to issues of
common concern.

The ICDRAs main objectives are to promote collaboration between
NRAs, to reach a consensus on matters of common interest, facilitate timely
and adequate exchange of information, and discuss issues of international
relevance. Much of the ICDRA meeting dealt with regulatory collaboration,
convergence and harmonization, with a great deal of emphasis on regional
collaboration and networks.

The 18th ICDRA took place in Dublin, Ireland, from 5 to 7 September
2018, with more than 400 participants attending.

The theme was “Smart safety surveillance (3S): building sustainable
pharmacovigilance systems, maintaining public confidence and enabling
access to innovative treatments” 3S is about expanding and streamlining
pharmacovigilance systems, focusing initially on the safety of priority medicines
and vaccines. It encourages strong regulatory systems along the product life-
cycle. The proposition of 3S is to build sustainable pharmacovigilance systems,
maintain public confidence and enable access to innovative treatments.

The 18th ICDRA addressed a number of issues of common interest for
regulators worldwide, such as enabling access to innovative medical products, the
benchmarking of regulatory systems, facilitated registration pathways, regulation
of clinical trials, and so on. The recommendations of the 18th ICDRA will be
published in the journal WHO Drug Information.

The Expert Committee noted the update.

22 International collaboration

221 International Atomic Energy Agency

Dr Jodo Alberto Osso Junior outlined the International Atomic Energy Agency
(IAEA) mandate, which describes the agency’s purpose of seeking “to accelerate
and enlarge the contribution of atomic energy to peace, health and prosperity
throughout the world”
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The TAEA has three pillars: safeguards and verification; safety and
security; and science and technology. Within the latter area are projects related
to the production of medical radioisotopes and radiopharmaceuticals. Education
in these areas include e-learning and training courses on the regulatory aspects
of radiopharmaceutical production. Radiopharmaceuticals raise complex issues
that make regulation a complex matter. The IJAEA has publications on quality
control in the production of radiopharmaceuticals, and two technical meetings
held in 2015 and 2017 on regulation and radiopharmaceuticals resulted in
recommendations on regulations, guidelines, education and training, and
communications. The IAEA is planning another meeting to determine whether
the GMP for radiopharmaceuticals adopted by the ECSPP in 2003 would need to
be revised to respond to recent developments.

The TIAEA also runs technical cooperation projects on
radiopharmaceuticals, and a working group of the Nuclear Community on
Radiopharmaceuticals has been formed. Collaboration between WHO and
the IJAEA was described as being vital. Work is gathering momentum to revise
the general monograph on radiopharmaceuticals and to identify/update
monographs on radiopharmaceuticals. An international symposium on trends in
radiopharmaceuticals is planned for 2019 at the IAEA headquarters in Vienna,
Austria, and will include the regulation of radiopharmaceuticals.

The Expert Committee noted the update.

222 Pharmacopoeial Discussion Group

Dr Andrea Lodi, Head of Laboratory at the European Directorate for the
Quality of Medicines and Healthcare (EDQM), summarized the 2018 meeting
of the Pharmacopoeial Discussion Group (PDG) on behalf of the European
Pharmacopoeia. Four excipient monographs were harmonized during the
meeting, bringing the number of harmonized monographs to 46 out of 60 in
the workplan. The harmonization of several other monographs is under way.
Twenty-eight out of 31 general chapters were harmonized. The next meeting of
the PDG is scheduled to take place in Tokyo, Japan, in October 2019.
The Expert Committee noted the update.

223 United Nations Children's Fund

Dr Peter Svarrer Jakobsen gave an overview of the work of UNICEF, whose
principal supply goal is “Every child survives and thrives”. The total procurement
value of supplies purchased by UNICEF is US$ 2.342 billion, with US$ 1.317
billion of that spent on vaccines and US$ 164.2 million spent on medicines.
UNICEF has plans to publish the names of all its suppliers - both international
and local. The list of countries from which UNICEF obtains supplies is headed
by India. UNICEF applies its own QA system but, for the procurement of



medicines, the agency follows WHO’s guidance in the Model quality assurance
system for procurement agencies (11). Dr Jakobsen mentioned that the interagency
questionnaire was under revision by the various agencies. All procurement of
medical products is centralized in the UNICEF Supply Division, so that country
offices cannot procure medicines directly unless they apply for, and are granted,
a specific exception.

UNICEF carries out a full technical evaluation of all products that do
not comply with WHO prequalification, USFDA’ tentative approval, the Global
Fund Expert Review Panel, the European Medicines Agency Article 58 (12), or
products registered by stringent regulatory authorities (excluding “for export
only”). UNICEF has its own warehouse in Copenhagen, Denmark, and carries
out frequent GMP inspections — some 180 were conducted in the period 2014-
2017. There is an annual inspection plan, with annual sampling and testing, and
about 40-50 inspections are carried out each year. During the period 2014-
2017, 26 manufacturers were found to be GMP-noncompliant. UNICEEF relies
on WHO’s prequalification of vaccines and products for HIV, malaria and TB,
and joint inspections are carried out with WHO, the International Committee
of the Red Cross, and Médecins sans Frontieres. UNICEF is also a partner to the
Pharmaceutical Inspection Cooperation Scheme (PIC/S). Inspection reports
are shared with international partners by UNICEE, and GMP reports and
information from partners are used to prioritize GMP inspections.

In the closed session of the ECSPP meeting, the members of the Expert
Committee suggested that the WHO Secretariat contacts the Interagency
Pharmaceutical Coordination Group with regard to possible maintenance of the
questionnaire published in the Model quality assurance system for procurement
agencies (11).

The Expert Committee noted the update.
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3. Quality assurance - collaboration initiatives

31 International meetings of world pharmacopoeias

Dr Sabine Kopp presented on the above topic. There are currently 56
pharmacopoeias around the world, whose core mission is to protect public health
by creating and making available public standards to help ensure the quality of
medicines. The Vietnamese Pharmacopoeia hosted the Ninth International
Meeting of World Pharmacopoeias (IMWP) in Da Nang, Viet Nam, in April 2018.
Thirteen national, regional and international pharmacopoeias, representing 50
pharmacopoeial authorities around the world, were present. The meeting was
chaired by the Vietnamese Pharmacopoeia and co-chaired by representatives
from the Brazilian and Japanese Pharmacopoeias.

Since 2012, the IMWP has been convened by WHO, with the first eight
meetings focusing on the development of good pharmacopoeial practices. The
2018 meeting focused on creating new collaboration models and improving
the sharing of information. Among other developments, participants agreed to
establish a network with a pharmacopoeial alert system to exchange information
on problems detected with products covered by monographs that necessitate
urgent action by a pharmacopeia. The delegations also agreed to use the annual
IMWP as a discussion forum to inform each other of recent challenges and to
share solutions found. The new synergies resulting from the good pharmacopoeial
practices will reduce potential duplication and enhance international efforts
to enable patients to be treated with safe quality medicines all around the world.
A working group was created, which started to prepare a white paper on the role
of pharmacopoeias.

The Expert Committee noted the report.

32 Inspection guidelines and good practices

321 Revision of WHO good manufacturing practices
for sterile pharmaceutical products

Dr Joey Gouws reported that, as a follow-up to the recommendation of the
ECSPP, the WHO Secretariat pursues efforts towards an efficient collaboration
with the European Union (EU) and the PIC/S in the revision process for
WHO good manufacturing practices for sterile pharmaceutical products (13). It
is considered that a harmonized text would be beneficial to the authorities and
manufacturers, would save resources and, thus, would ultimately help patients
to have better access to quality medicines. WHO therefore widely circulated the
new proposal developed by the EU and PIC/S, with input from WHO, in order
to obtain feedback and comments on the suggested revision. The newly revised
text will be circulated again for comments.



The manufacture of sterile medical products covers a wide range of
product types (sterile active substance through to finished dosage form), batch
sizes (single unit to multiple units), processes (from highly automated systems
to manual processes), primary packaging materials and technologies (such as
biotechnology, classical small molecule manufacturing, and closed systems). This
revised annex would provide general guidance that should be used for all sterile
medical products and sterile active substances, via adaptation, using the principles
of quality risk management to ensure that microbial, particulate and pyrogen
contamination associated with microbes is prevented in the final product.

Between May 2015 and November 2017, there was a great deal of
communications and follow-up between the PIC/S, the EU and WHO,
including an official exchange of letters with the chairperson of PIC/S to
explore cooperation towards convergence on new guidance in data integrity
and revision of WHO good manufacturing practices for sterile pharmaceutical
products (13). During the drafting process of the GMP text for sterile products,
input was provided by the PQT-inspection group. A meeting on GMP from
29 June to 1 July 2015 recommended collaboration with the PIC/S on the update
and new guidance, including risk classification, practices for data and record
management and for GMP for sterile products. The proposal was presented to
the 52nd meeting of the Expert Committee that took place in October 2017, for
advice. A period of public consultation followed between December 2017 and
March 2018. The compilation of comments and revision of the draft began in
April 2018. It is anticipated that a revised text will be presented to the ECSPP
in October 2019.

The Expert Committee noted the update.

322 Good manufacturing practices for biotherapeutic products

Dr Dianliang Lei reported on a collaboration between the PIC/S and WHO
on GMP for biotherapeutic products. He informed members of the Expert
Committee that WHO’s advice on Good manufacturing practices for biological
products (14) was first developed in 1992 and revised in 2015 following
a consultation process. The guidance is widely used by regulators and is
mandatory for medicine and vaccine prequalification programmes. Recent
implementation workshops were held in Thailand in 2017 and the Republic of
Korea in 2018. An Association of Southeast Asian Nations (ASEAN) workshop
on GMP for biologicals and biosimilars was held in August 2018 in Viet Nam,
and the Republic of Korea hosted an international symposium on GMP for
biologicals in September 2018. WHO GMP for biologicals was the main topic of
this workshop and symposium.

Guidelines on Good Manufacturing Practice specific to Advanced Therapy
Medicinal Products (ATMPs) - such as gene therapy medicinal products,
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somatic cell therapy medicinal products and tissue-engineered products — were
already adopted by the EU in 2017 (15). The PIC/S is also in the process of
incorporating advice on ATMPs in its guidance on manufacture of biological
medicinal products for human use. Since ATMPs are very diverse, detailed
guidance cannot be given for every product but guidance must emphasize the
need for a thorough risk assessment of the process, identifying risks to patients,
risks of cross-contamination and elements to consider in the application for
marketing authorization. ATMPs can be defined largely by reference to their
method of manufacture.

As yet, WHO has no plans or resources to develop a specific WHO
GMP for ATMPs by the ECBS, but will continue to monitor the use of the
EU’s GMP for ATMPs and the development of the PIC/S GMP for ATMPs.

The Expert Committee noted the reports.
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4, Nomenclature, terminology and databases

41 International Nonproprietary Names
for pharmaceutical substances

Dr Raffaella Balocco presented on the above topic. Lists of International
Nonproprietary Names (INNs) are published in the journal WHO Drug
Information, as well as in a cumulative list. Members of the Expert Committee
were shown the range of WHO INN publications. The number of INNs published
annually has doubled in the past 10 years, with the list of new names headed by
biological monoclonal antibodies. Some of the more recent stems and substems
allocated to biologicals and chemicals were shown. Statistics on the 120th list of
proposed INNs, with 124 additional names, were presented. It comprised 35%
monoclonal antibodies, 40% of which are chemicals. Sometimes it is not evident
how to develop names for substance types that did not exist 10 years ago. There
are four options for devising INNs in such new groups of substances, for example,
variations of prefixes and infixes, since many substances are almost identical.

The School of International Nonpropietary Names will go live in
2019. The platform has been developed and will be open access, with freely
downloadable training materials. The school will also include a module
dedicated to biologicals.

A questionnaire was circulated to Member States on INN-related issues,
such as whether or not pharma substances are named using INNs, and questions
on the brand names, and whether or not they are part of the marketing
authorization process. On the issue of inventing new names, similarities are
searched for. INNs are not too difficult but brand names are complex, as there
is no international standard.

The Expert Committee noted the report.

42 Quality assurance terminology

Dr Sabine Kopp stated that all the terms and definitions included in the
guidelines adopted to date by the ECSPP have been updated in the Quality
Assurance of Medicines Terminology Database, which is posted on the WHO
website under “MQA”.

The Expert Committee noted the update.

43 Guidelines and guidance texts adopted
by the Expert Committee
Dr Sabine Kopp gave an update on this topic. The guidelines developed by WHO

are prepared through a global consultative process involving WHO Member
States, national authorities and international agencies, in consultation with the



EAP, with specialists from industry, national institutions, nongovernmental
organizations, and so forth. The draft guidelines are evaluated during the
meetings of the ECSPP and, if found suitable, adopted as international standards.
Dr Kopp gave an overview of the MQA website (16). All QA guidelines and The
International Pharmacopoeia (1) were included on the new CD-ROMs and USB
memory sticks, which were distributed to all members of the Expert Committee.

The MQA web page links to all current WHO QA guidelines for
medicines, which are grouped into “Development”, “Production”, “Quality
control”, “Inspections”, “Distribution” and “Other regulatory guidelines”. The
guidelines under development or for comment are found under “Current
projects”.

The Expert Committee noted the update.
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5. Prequalification of priority essential medicines
and active pharmaceutical ingredients

51 Update on the prequalification of medicines

Dr Joey Gouws gave an update on the prequalification of medicines.
Prequalification is a response to the request from Member States and
procurement agencies for quality-assured health products. The PQT creates
and applies QA mechanisms. Members of the Expert Committee were provided
with a description of the process of prequalification from the initial expression
of interest (EOI). The PQT uses standards adopted by the Expert Committee
to carry out its work. So far, 612 products have been prequalified, as have 127
APIs. The average length of time taken to complete the prequalification process
is around 270 days. A range of supporting documentation must be submitted in
support of prequalification but a new online platform is being developed so that
applicants can, in future, upload their submissions online. To ensure adequate
funding for the programme, a new fee structure has been implemented, modelled
on the practices of regulatory authorities around the world. Members of the
Expert Committee noted that prequalification could potentially be expanded to
other workstreams, such as diabetes treatments and cancer products.

52 Update on the prequalification of active
pharmaceutical ingredients

Ms Helena Martin-Ballestero presented on behalf of Dr Anthony Fake.
Manufacturers of APIs participate in the WHO prequalification procedure,
either in support of a finished pharmaceutical product (FPP), for which
prequalification is being sought, or via the standalone API prequalification
procedure.

Some 127 APIs are currently prequalified and a further 42 are under
assessment for prequalification. In addition, a further 69 API master files
(APIMFs) have been accepted in the APIMF procedure, while a further 14 are
under assessment. Of some 200 APIMFs submitted to the PQT, two thirds now
support a prequalified API, thus ensuring both the quality of the API used in the
FPP and also the GMP status of the API manufacturer.

The number of applications received and the applications for
prequalification remain encouragingly constant, indicating a continued interest
in this procedure. Measures are being taken to reduce the time this process
takes, and deadlines for manufacturers’ responses (6 months for the first round of
questions, and up to 3 months for subsequent rounds) were introduced in 2018.
The voluntary application of the International Conference on Harmonisation
of Technical Requirements for Pharmaceuticals for Human Use (ICH) Q3D



guidance for APIs (17) was introduced in May 2018. Work is ongoing to
introduce a new database system to cover all prequalification groups and will
include a portal for users to upload and download submissions, letters and
other documents.

The Expert Committee noted the update.
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6. Quality control - prequalification and
WHO monitoring projects

6. Update on the prequalification of quality control laboratories

Dr Luther Gwaza gave a presentation on behalf of Mr Rutendo Kuwana. Five new
laboratories have been prequalified in 2018. Overall, there are 49 prequalified
quality control laboratories and 44 are still in the pipeline, some for a long
time now. The large number in the pipeline also includes a number that have
been inspected but have not managed to improve their standards to WHO
Prequalification (PQ) level.

To support the national quality control laboratories, WHO has organized
technical assistances (7 in 2018) and peer audits (3 in 2018).

There was a discussion of the Expert Committee with regard to the
procedure related to the laboratories in the pipeline.

62  Update on WHO quality monitoring projects

The project that is currently ongoing is the survey of selected antibiotics and
antimalarial medicines circulating in six African countries. This is carried out
together with WHO colleagues from the Safety and Vigilance team. There are
three main survey objectives:

to establish the quality of selected essential medicines;

2. to improve the understanding of substandard and falsified medical
products and contribute to gathering information on AMR;

3. to assess the suitability of near-infrared field and laboratory tools.

The Expert Committee noted the reports.



7. Quality control - national laboratories

7.1 External Quality Assurance Assessment Scheme

Dr Herbert Schmidt presented an update on the ongoing activities of the
WHO External Quality Assurance Assessment Scheme (EQAAS), a proficiency
testing scheme that provides laboratories with an objective means of assessing
and demonstrating the reliability of the data they produce. Consequently,
participation in EQAAS provides independent verification of the competence
of a laboratory and shows commitment to the maintenance and improvement of
performance. Proficiency testing covers the entire performance of a laboratory,
from reception and storage of samples, the experimental work in the laboratory,
the interpretation of data, and transcription of the data and conclusions onto
the reporting sheets. Failure at any stage also reflects on the competence of the
laboratory, and a report on an EQAAS study cannot be modified if the laboratory
discovers such failure after receiving the first preliminary report. Comments from
the laboratories are added to the final report, but tables, figures and conclusions
are not modified unless the data submitted by the laboratory have been mistyped
by WHO. EQAAS is open to any laboratory that wishes to undertake the testing,
and not only prequalified laboratories.

EQAAS Phase 8 consisted of two studies. The aim of study 8.1 was to
assess the performance of laboratories with regard to the determination of
assay of a given API by liquid chromatography. Laboratories received one vial
containing 175 mg of the testing sample (clindamycin hydrochloride) and one vial
containing 175 mg of clindamycin hydrochloride RS. Their task was to determine
the content of the latter according to the method described in the monograph on
clindamycin hydrochloride in The International Pharmacopoeia (1).

Thirty-five laboratories submitted results for this study. Thirty reported
satisfactory results, while five reported either unsatisfactory or doubtful results.
These five laboratories were informed that they need to investigate their
procedures, while one of them was additionally asked to improve its performance.

In study 8.2, the 35 laboratories were asked to determine the content of
impurity B (clindamycin B) and impurity C (7-epiclindamycin) in the sample
provided to them, according to the liquid chromatography method that was
described in the monograph on clindamycin hydrochloride of The International
Pharmacopoeia (1). While the majority of laboratories again performed
satisfactorily, nine were informed of the need to investigate their procedures
and seven of those were called on to take action to improve their performance.

The Expert Committee noted the report. The Expert Committee also
recommended that the WHO Secretariat investigate a possible means of
encouraging more laboratories to participate in the scheme, especially those
that are involved in the prequalification process.

This ended the open session.
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8. Quality control - specifications and tests:
The International Pharmacopoeia

8.1 Update

Dr Herbert Schmidt gave an update on The International Pharmacopoeia (I).
The eighth edition (2018) of The International Pharmacopoeia is now available
online on the WHO website, on CD-ROM and, for the first time, on USB memory
sticks. Based on decisions taken at the 52nd meeting of the ECSPP in 2017,
new and revised texts were introduced for 40 monographs on pharmaceutical
substances, 13 monographs on dosage forms and one method of analysis. As part
of the activities to replace mercury salts in titrations of halide salts of weak bases,
alternative titrations, either with perchloric acid in anhydrous acetic acid or with
sodium hydroxide in alcoholic media, were introduced in 31 monographs. The
new text on capillary electrophoresis is based on the internationally harmonized
texts developed by the PDG.

82 Workplan 2018-2019

Members of the Expert Committee received a workplan listing 38 product
monographs and 22 API monographs proposed for high-priority development
for The International Pharmacopoeia (see Table 1). The proposals were based on
a survey to identify medicines that are listed in the EML (2) or invitations to
submit an EOI for prequalification but that are not yet subject to a monograph
in the current British Pharmacopoeia, European Pharmacopoeia, Japanese
Pharmacopoeia or United States Pharmacopeia. The survey also included the
APIs contained in the evaluated medicines. In addition, eight monographs were
identified for omission, as the corresponding medicines are no longer mentioned
in the EML or in guidelines from WHO disease programmes.

Table 1
Monographs proposed for high-priority development for The International
Pharmacopoeia with high priority

Active pharmaceutical ingredient Finished dosage forms

abacavir and lamivudine dispersible tablets
abacavir dispersible tablets
amphotericin B liposomal complex for injection

artemether and lumefantrine dispersible tablets




Quality control - specifications and tests: The International Pharmacopoeia :

Table 1 continued

Active pharmaceutical ingredient Finished dosage forms

Piperaquine phosphate artenimol and piperaquine phosphate tablets
artesunate and amodiaquine tablets
artesunate and mefloquine tablets

Pyronaridine tetraphosphate artesunate and pyronaridine tablets
artesunate rectal capsules

atazanavir and ritonavir tablets

Bedaquiline bedaquiline tablets
Daclatasvir hydrochloride daclastavir tablets
Darunavir darunavir tablets
Dasabuvir sodium dasabuvir tablets
Delamanid delamanid tablets
Dolutegravir dolutegravir tablets
Entecavir entecavir oral solution

estradiol cypionate and medroxyprogesterone
acetate injection

Itraconazole itraconazole capsules
Ledipasvir ledipasvir and sofosbuvir tablets
Linezolid linezolid powder for suspension

linezolid tablets
Mifepristone mifepristone tablets
Miltefosin miltefosine capsules

morphine sulfate granules (slow-release; to mix
with water)

nevirapine dispersible tablets
norethisterone enantate injection
Ombitasvir ombitasvir, paritaprevir and ritonavir tablets

oseltamivir powder for oral suspension
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Table 1 continued

Active pharmaceutical ingredient Finished dosage forms

p-aminosalicylic acid (sodium salt)  p-aminosalicylic acid granules for oral solution
(aminosalicylate sodium) (aminosalicylate sodium granules for oral
solution)

Paritaprevir
paromomycin sulfate for intramuscular injection

pyrazinamide dispersible tablets

Raltegravir raltegravir tablets
Rifapentine rifapentine tablets
Sofosbuvir; velpatasvir sofosbuvir and velpatasvir tablets

sofosbuvir tablets
Ulipristal acetate ulipristal acetate tablets

zidovudine dispersible tablets

The Expert Committee adopted the workplan 2018-2019 for The
International Pharmacopoeia as presented.

83 Procedure for the development, revision and
omission of monographs and other texts for
The International Pharmacopoeia

Dr Herbert Schmidt presented on this topic. The revision of the procedure was
drafted in March 2018 and discussed at the informal consultation in May 2018.
The aim was to incorporate decisions of previous Expert Committee meetings
and to expedite the development and release of International Chemical Reference
Substances (ICRS), to ensure that newly published monographs can be used
without delay, in accordance with the request from the Expert Committee at
its 52nd meeting in October 2017. The revised procedure would require that
potential donors of candidate materials should be contacted before the adoption
of the monograph, to ascertain the availability of suitable materials. After
adoption of a monograph (and before its publication), establishment reports
of already established ICRS should be reviewed, to evaluate whether the
intended uses as declared in the leaflets are still valid or whether they need to be
amended or revised. During the year, newly established ICRS would be released
by the ICRS Board and these releases would be confirmed by the ECSPP at its
annual meeting.
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As decided at the 51st meeting of the ECSPP, omitted monographs would
be transferred to a publicly accessible archive section on the WHO website. Any
ICRS referred to in omitted monographs should be removed from the ICRS
catalogue 1 year after the monograph has been transferred to the archive.

The Expert Committee noted the report, and took note that the revised
procedure would be sent out for public consultation and submitted to the
Expert Committee at its next meeting in October 2019.

84 General policy - transition from microbiological to
physicochemical assays in monographs on capreomycin
active pharmaceutical ingredient and products

A concept paper on the transitioning of capreomycin was drafted in early 2017
and was discussed at the informal consultation on New Medicines, Quality
Control and Laboratory Standards in May 2018, before being circulated
for public consultation from May to July 2017. In October 2017, the Expert
Committee recommended that a working group that had been established at the
informal consultation should assess the situation and advise on the next steps.
Initial investigations of the working group:

1. compared national capreomycin reference substances, focusing
on assessing whether or not the omission of capreomycin in the
WHO International Standards for Antibiotics had led to divergent
national capreomycin standards for microbiological assays;

2. began a landscape analysis of capreomycin APIs and products on
the global market, looking at whether or not the composition of
capreomycin in products on the market differs significantly.

While these investigations have yielded initial results, the informal
consultation on New Medicines, Quality Control and Laboratory Standards
in May 2018 concluded that more information would be needed in order to
evaluate the results. Consequently, additional capreomycin products from
the international market will need to be analysed, in order to complete the
landscape analysis.

The Expert Committee took note of the update.

85 General chapters
851  Limit test for heavy metals

Professor John Miller introduced a proposal to revise chapter 2.2.3 entitled Limit
test for heavy metals.

The Guideline for elemental impurities Q3D (17), published by the ICH
includes a process on how to assess and control elemental impurities in FPPs,
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using the principles of risk assessment. Regulatory authorities may decide
whether or not to apply this ICH guideline for assessing elemental impurities.
If the ICH Q3D guideline is implemented, pharmaceutical substances will no
longer be required to comply with the limit test for heavy metals. Consequently,
in order to take account of this situation, a draft was prepared in November
2017 for a revision to the text of The International Pharmacopoeia. The draft was
discussed at the informal consultation on New Medicines, Quality Control and
Laboratory Standards in May 2018 and was subsequently revised on the basis of
feedback received, with the revised draft being sent out for public consultation
from August to September 2018. Feedback from this public consultation was then
incorporated and the draft was presented to the Expert Committee for discussion.
Further changes to the text were proposed:

1. toadd a new procedure for the preparation of the test solution -
namely procedure 5, a closed-vessel microwave digestion that
should be used as an alternative, particularly for procedures 3 and 4
employing ignition techniques;
to replace the reagent hydrogen sulfide R by thioacetamide R;

to align parts of text to the corresponding text included in the
European Pharmacopoeia, thereby keeping and further simplifying
the structure of the existing text.

The Expert Committee discussed the proposal to revise the chapter
2.2.3 Limit test for heavy metals and adopted the revised chapter.

852  Polymorphism

The draft text of a proposed chapter on polymorphism, to be included in the
“Supplementary information” section of The International Pharmacopoeia under
“Notes for guidance’, was submitted to the Expert Committee for consideration.
Originally drafted in March 2017, the proposed chapter was discussed at the
informal consultation on Quality Control Laboratory Tools and Specifications
for Medicines in May 2017 and sent out for public consultation from July to
September 2017, before being presented to the Expert Committee in October
2017. Following comments from members of the Expert Committee, a first
revised draft of the chapter was completed in March 2018 and was discussed at the
consultation on Screening Technology, Sampling and Specifications for Medicines
in May 2018. It was noted that the aim of the proposed chapter is to provide a
brief overview of the terminology associated with crystal polymorphism; some
analytical techniques commonly used to characterize polymorphs; the relevance
of polymorphism for APIs and FPPs; and the control strategies for polymorphism
employed by The International Pharmacopoeia.
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The Expert Committee discussed the text as presented, as well as the
comments received. Since the previous public consultation had resulted in a
large number of comments, it was further agreed to send the document out for
another round of public consultation and to submit it to the 54th meeting of
the ECSPP in October 2019.

853  Dissolution test for solid oral dosage forms

A revision of the text on the dissolution test for solid oral dosage forms was
drafted in January 2018, sent out for public consultation from February to March
2018, and then discussed at the consultation on Quality Control Laboratory
Tools and Specifications for Medicine in May 2018. Changes to the text were
proposed, to align the text to the internationally harmonized texts developed by
the PDG. In addition, it was proposed to add a further buffer to the section of the
chapter that is not part of the PDG text, and to revise the requirements for the
qualification of dissolution testers by introducing the concept of an “enhanced
mechanical calibration”

The Expert Committee adopted the chapter, subject to the changes
agreed.

854  General notice: solubility

The experts participating at the informal discussion in May 2018 discussed the
possibility of harmonizing the temperature at which solubility studies have to
be performed. The information given under "Solubility” in monographs was
presented to the Expert Committee for information. This is not regarded as
an analytical requirement, as a need to harmonize the text in The International
Pharmacopoeia was not identified by the informal consultation.

The Expert Committee noted the report and agreed that no change in
The International Pharmacopoeia was required.

86 Specifications and draft monographs for medicines,

including paediatric and radiopharmaceutical medicines
8.6.1 Medicines for maternal, newborn, child and adolescent health
Estradiol valerate
A draft monograph on estradiol valerate was presented to the Expert Committee,
with a proposal for inclusion in The International Pharmacopoeia. The first draft
was received from the collaborating laboratory in June 2018 and a draft revision
was sent out for public consultation from July to August 2018.

The Expert Committee adopted the monograph, subject to the changes
proposed.
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Estradiol valerate and norethisterone enantate injection

The draft monograph on estradiol valerate and norethisterone enantate injection
was proposed for inclusion in The International Pharmacopoeia. The proposed
methods and specifications were based on a submission from a manufacturer
and upon laboratory investigations. In September 2018, specifications and samples
were submitted to WHO and a first draft was prepared for submission to the
Expert Committee.

The Expert Committee agreed that the monograph should be further
circulated for public consultation.

Ethinylestradiol

A proposal was introduced to revise the monograph on ethinylestradiol by
replacing the existing thin-layer chromatography (TLC) method to test for related
substances with a high-performance liquid chromatography (HPLC) method,
by adding an alternative assay method, adding an alternative identity test C by
HPLC and revising the identity test B by TLC, and by adding a transparency list
to the monograph. A revision of the monograph was prepared in September 2018
and presented to the Expert Committee.

The Expert Committee adopted the monograph, subject to its
finalization by a small group of experts.

Norethisterone enantate
Norethisterone enantate injection

The first draft of the proposed monograph on norethisterone enantate was
received from the collaborating laboratory in June 2017 and a revised draft was
sent out for public consultation from July to September 2017. The draft was then
presented to the meeting of the Expert Committee in October 2017 and further
revised on the basis of comments received during the public consultation and the
meeting of the ECSPP. Further discussion followed, during the consultation on
Screening Technology, Sampling and Specification for Medicines in May 2018.
The document was submitted for information and discussion.

The draft of a new monograph on norethisterone enantate injection
was first prepared in early 2017 and sent out for public consultation from
July to September 2017. The draft was discussed by the Expert Committee in
October 2017 and at the consultation on Screening Technology, Sampling and
Specification for Medicines in May 2018. Laboratory investigations are ongoing.
The document was therefore submitted for information and discussion.

The Expert Committee discussed the monographs and took note of the
progress made.
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862  Antimalarial medicines
Pyrimethamine
Pyrimethamine tablets

The first drafts of the monographs on pyrimethamine and pyrimethamine tablets
were received from the collaborating laboratory in January 2017 and discussed
at the consultation on Screening Technology, Sampling and Specifications for
Medicines in May 2017. The drafts were subsequently revised in September 2017
and submitted to the Expert Committee for comments in October 2017. This was
followed by public consultation on both drafts from November 2017 to January
2018 and discussion at the consultation on Screening Technology, Sampling and
Specifications for Medicines in May 2018. Additional laboratory investigations
are ongoing. An interim laboratory report and revised draft monographs were
presented for comments at the 53rd meeting of the ECSPP.

The Expert Committee noted the report and the progress made in the
development of the two monographs, which would be circulated for additional
public consultation.

863  Antituberculosis medicines
Levofloxacin
Levofloxacin tablets

Experts had suggested revision of the monographs on levofloxacin and
levofloxacin tablets. The proposed monographs were drafted in March 2017
and were discussed at the informal consultation on Quality Control Laboratory
Tools and Specifications for Medicines in May 2017, before being presented
to the Expert Committee in October 2017. Laboratory investigations to verify
the suitability of the methods and specifications were carried out between
March 2017 and October 2018 and the draft monographs on levofloxacin and
levofloxacin tablets were reviewed by the Expert Committee. It was noted that
the monographs would require public consultation before being submitted at the
54th meeting of the Expert Committee in October 2019 for potential adoption.

The Expert Committee proposed some changes to the monographs and
noted the report.

Moxifloxacin hydrochloride
Moxifloxacin tablets

The draft monographs on moxifloxacin hydrochloride and moxifloxacin tablets
were completed in March 2016. Laboratory investigations were carried out to
verify and validate the analytical provision between March 2016 and October
2017. The drafts were then discussed at the informal consultation on Quality
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Control Laboratory Tools and Specifications for Medicines held in May 2016
and were presented to the 52nd meeting of the ECSPP in October 2017. The
Expert Committee adopted the monographs in 2017, subject to a further round
of consultation. The drafts were then sent out for public consultation between
January and March 2018 and the manufacturer proposed the inclusion of a
test and a limit for the moxifloxacin enantiomer in the API monograph. The
comments were discussed at the information consultation in May 2018 and the
experts advised that the comments should be taken into consideration and that a
test for the enantiomer should be included.

The Expert Committee endorsed the proposal to include the proposed
changes to the monograph previously adopted at the 52nd ECSPP, subject to
further expert review. The Expert Committee released the use of moxifloxacin
for system suitability chemical reference substance (CRS) established by the
EDQM.

864  Antiviral medicines including antiretrovirals
Daclatasvir dihydrochloride
Daclatasvir tablets

The first drafts of the daclatasvir dihydrochloride and daclatasvir tablets
monographs were received from a collaborating laboratory in March 2018 and
both were discussed at the consultation on Quality Control Laboratory Tools
and Specifications for Medicines in May 2018. Revisions of the drafts were then
sent out for public consultation from June to August 2018.

The Expert Committee adopted the monographs, subject to a further
round of review by a small group of experts.

Dolutegravir sodium
Dolutegravir tablets

Draft monographs on dolutegravir sodium and dolutegravir tablets were received
from a collaborating laboratory in August 2018.

The Expert Committee noted the progress in developing the
monographs.

Ritonavir
Ritonavir tablets
Ritonavir oral solution

Proposals for the revision of monographs on ritonavir and ritonavir tablets and
for a new monograph on ritonavir oral solution were discussed by the Expert
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Committee in October 2017 and at informal consultations on Quality Control
Laboratory Tools and Specifications for Medicines in both May 2017 and May
2018. Laboratory investigations are continuing and the monographs are to be
sent out for public consultation. The drafts were submitted to the 53rd meeting
of the ECSPP for discussion, as appropriate. The revisions are being carried out
in collaboration with the British Pharmacopoeia, with specifications being based
on more samples from more regions of the world, and with efforts to align the
specifications with those of other pharmacopoeias.

The Expert Committee noted the progress made in developing the
monographs.

Sofosbuvir
Sofosbuvir tablets

The Expert Committee received a concept note for the monographs on sofosbuvir
and sofosbuvir tablets. The concept note included an overview of the chemical and
physical properties of sofosbuvir, a draft proposal for the sofosbuvir monograph,
and a draft proposal for the sofosbuvir tablets, in each case followed by comments
and additional information.

The Expert Committee noted the progress made in developing the
monographs.

865  Medicines for tropical diseases
Albendazole

The monograph on albendazole chewable tablets was published 2015 and included
an assay and test for related substances by HPLC. However, the monograph on
albendazole was not revised at the same time and still includes the test for related
substances by TLC. Consequently, a revision of the monograph on albendazole
was proposed and the Expert Committee was informed that the revision would
include the replacement of the TLC test for related substances with an HPLC
method, the addition of the information that the substance shows polymorphism
(with a subsequent change in the identity test), the addition of a test on “clarity
and colour of solution”, an updating of the style of the monograph, and several
minor additional changes. The revised draft was completed in February 2018
and was discussed at the consultation on Screening Technology, Sampling and
Specification for Medicines in May 2018. Laboratory investigations were ongoing
and a public consultation was planned.

The Expert Committee adopted the monograph, subject to its
finalization by a small group of experts, and released the use of albendazole
for system suitability CRS (established by the EDQM) for this monograph.
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Ivermectin
Ivermectin tablets

Draft monographs on both ivermectin and ivermectin tablets were proposed for
inclusion in The International Pharmacopoeia. Both monographs were drafted
at the end of 2016 and laboratory investigations were carried out to develop,
optimize, verify or validate the proposed analytical tests and specifications
between May 2017 and March 2018. The monographs were then discussed
at a consultation on Screening, Technology, Sampling and Specifications
for Medicines in May 2018 and the revised drafts were sent out for public
consultation from June to August 2018.
The Expert Committee adopted the monographs.

866  Ophthalmological and dermatological medicines
Tetracycline hydrochloride

Revision of the current monograph on tetracycline hydrochloride was
proposed, in order to replace titration using mercuric acetate (assay method A)
and microbiological assay (assay method B) and to revise the test for related
substances/transparency list. The first draft of the revision was received
from the collaborating laboratory in September 2017 and was presented to
the 52nd meeting of the ECSPP in October 2017. It was further discussed at
the consultation on Screening Technology, Sampling and Specifications for
Medicines in May 2018.

The Expert Committee adopted the monograph, subject to further
review by a small group of experts.
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9. Quality control - international reference materials

9.1 Update on International Chemical Reference
Substances, including the report of the custodial
centre of the dedicated ECSPP subgroup on the
International Chemical Reference Substances

Dr Herbert Schmidt and Dr Andrea Lodi presented on the above topic. The
annual report of the custodial centre was published at the end of March 2018.
Since the last meeting of the 52nd ECSPP in October 2017, the ICRS Board had
released standards on the following:

= trimethoprim ICRS 2

= mebendazole ICRS 2

= sulfamethoxazole ICRS 2

= capreomycin sulfate for identification ICRS 1
= cycloserine ICRS 1

= methylthioniunium chloride ICRS 1

= ritonavir ICRS 3

= clindamycin hydrochloride ICRS 1.

In 2017, the 52nd meeting of the ECSPP requested consideration of
ways to expedite the development and release of ICRS in order to ensure that
monographs newly published in The International Pharmacopoeia could be used
without delay. Proposals for doing this were discussed under the agenda item on
the “Procedure for the development, revision and omission of monographs”. The
WHO Secretariat expressed its gratitude to:

= EDQM (the custodian centre for ICRS) for establishing, storing and
distributing the ICRS and for providing guidance and support to
primary standards;

= the ICRS Board for reviewing the establishment reports and
releasing the ICRS;

= the collaborating laboratories for participating in collaborative trials
to determine the assigned content.

The Expert Committee noted the report and confirmed the release of
the stated ICRS.
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10. General policy - chemistry

101 Revision of guidance on representation of graphic formulae

Dr Sabine Kopp drew attention to a working document on the graphic
representation of pharmaceutical substances to replace the current existing
guidance text published in 1996. The document was circulated and comments
had been received. It was proposed to establish a working group to review the
document, with the intention of presenting a version for adoption at the 54th
meeting of the ECSPP in October 2019.

The Expert Committee noted the update.



11. Quality assurance - good manufacturing
practices and inspection

111 Interpretation of Guidelines on good manufacturing practices
for heating, ventilation and air-conditioning systems

WHO published the first edition of the Supplementary guidelines on good
manufacturing practices for heating, ventilation and air-conditioning systems for
non-sterile pharmaceutical dosage forms in 2006 (18). After consideration of the
comments and recommendations received through a public consultation over
a number of years, the Expert Committee agreed at its 52nd meeting held in
October 2017 that these guidelines, as amended, should be adopted as Part 1.
This document (Part 1) consists of GMP recommendations for heating,
ventilation and air conditioning (HVAC) systems for non-sterile products (19).
The Expert Committee further agreed that Part 1 should be supplemented
by an additional document (Part 2) that will reflect the interpretation of the
recommendations in Part 1.

The proposed additional document (Guidelines on heating, ventilation
and air-conditioning systems for non-sterile pharmaceutical products. Part 2:
Interpretation of Guidelines on heating, ventilation and air-conditioning
systems for non-sterile pharmaceutical products) was prepared by a consultant
from January to February 2018 and circulated for public comments in February
2018. The proposed Part 2 contains non-binding examples, drawings, technical
representations and interpretation in support of Part 1. It is intended as a basic
and explanatory guide for use by pharmaceutical manufacturers and GMP
inspectors. It is not intended to be prescriptive in specifying requirements and
design parameters but attempts to facilitate a harmonized understanding of
expectations for HVAC systems for manufacturers of non-sterile products.
Comments and feedback were consolidated in May 2018 and the working
document was discussed during an informal consultation on GXP for
Medicines and Inspection Tools in July 2018, after which it was circulated for
further public consultation in August 2018. Comments and feedback received
after this second round of public consultation were incorporated in September
2018, prior to submission for consideration by the Expert Committee in
October 2018.

The Expert Committee emphasized that both Parts 1 and 2 focus on
good practices for HVAC systems for non-sterile products and that these were
not intended as enforceable criteria for the design or review of HVAC systems
for other dosage forms. Some of the principles referred to in these parts may,
however, be considered in the HVAC system design and approach for, for
instance, APIs or sterile products.
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The Expert Committee adopted Guidelines on heating, ventilation
and air-conditioning systems for non-sterile pharmaceutical products. Part 2:
Interpretation of Guidelines on heating, ventilation and air-conditioning
systems for non-sterile pharmaceutical products (Annex 2).

112 Good manufacturing practices for validation
1121 General main text

Validation is an essential part of good practices, including GMP and good
clinical practices, and is therefore an element of the pharmaceutical quality
system. Validation incorporates qualification and should be applied over the life-
cycle of a product, process, method or system.

WHO published Supplementary guidelines on good manufacturing
practices: validation in 2006 (20). The main text of these guidelines is supported
by several appendices, listed as follows:

= Appendix 1: Validation of heating, ventilation and air-conditioning
systems;

= Appendix 2: Validation of water systems for pharmaceutical use;
= Appendix 3: Cleaning validation;

= Appendix 4: Analytical method validation;

= Appendix 5: Validation of computerized systems;

= Appendix 6: Qualification of systems and equipment;

= Appendix 7: Non-sterile process validation.

However, the need for a revision was identified and draft documents
were circulated for comment over recent years. For example, the appendix
on Non-sterile process validation (Appendix 7) was revised in 2013 and was
subsequently adopted by the Expert Committee at its 49th meeting in October
2014. The revised main text was adopted by the 51st meeting of the Expert
Committee in 2016 but was not published, since the remaining appendices
(which were to be published as part of the series together with the main text)
were still under review.

The main text included in the document presented to the Expert
Committee at its 53rd meeting in October 2018 constituted the general principles
of the new guidance on validation. The principles that are applied in the revised
documents include:

1. the execution of qualification and validation should be in
compliance with regulatory expectations;
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quality must be designed and built into the product;
3. quality cannot be inspected or tested into the product;

principles of quality risk management should be applied in
determining the need, scope and extent of qualification and
validation;

5. ongoing review should take place, to ensure that the qualified or
validated state is maintained and opportunities for continuing
improvement are identified.

During the 53rd meeting of the ECSPP, the validation documents were
considered as a set of guidelines on validation, covering the general principles
of qualification and validation in the main part, with the principles applied to
cleaning, computerized systems, equipment, utilities and analytical methods in
the appendices.

The Expert Committee discussed the appendices that were still under
review.

1122 Analytical procedure validation

In view of the trends in validation, there was a discussion of the proposed
need for revision of the guideline on Analytical method validation (Appendix 4
in reference (20)) during an informal consultation on Data Management,
Bioequivalence, GMP and Medicines Inspection from June to July 2015. A draft
proposal for revision of the main text of the Supplementary guidelines on good
manufacturing practices: validation (20) and several appendices was prepared
by specialists, in collaboration with PQT inspections, based on the feedback
received during the informal consultation and from PQT inspections, with
draft proposals developed on the various topics by specialists, as identified in
the individual working documents. A presentation on progress was subsequently
made to the 50th meeting of the ECSPP in October 2015. Discussion at the
informal consultation on Good Practices for Health Products, Manufacture
and Inspection in April 2016 provided feedback for a further revision in May
2016, which was then circulated for public consultation in June 2016. Comments
received fed into a further revision, which was then presented at the 51st meeting
of the ECSPP in October 2016. Feedback and changes proposed were reviewed by
an analytical chemist, from May to June 2018, and the text was further discussed
at an informal consultation on GMP and Inspection Tools in July 2018, followed
by further revision and review.

After discussion, the document Analytical procedure validation was
adopted by the Expert Committee, subject to a review of the comments
received by a subgroup (Annex 3, Appendix 4).
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1123 Validation of computerized systems

The working document on validation of computerized systems, is Appendix 5
to the main text on validation (Annex 3). The text of the draft appendix
followed a similar review and revision process to that of the main text and
other appendices. Following a presentation to the 51st meeting of the ECSPP
in October 2016, the public consultation between October 2016 and April 2017
resulted in more than 400 comments, which were evaluated and prioritized by
the German Inspectors’ Expert Group on Computerized Systems (“EFG 11 -
Computergestiitzte Systeme”).

There was further discussion at the informal consultation on Good
Practices for Health Products, Manufacture and Inspection in April 2017 and
the resulting large amount of feedback and comments led to major restructuring
and reworking with the assistance of experts and PQT inspections. The revised
working document was circulated for review in June 2018 and comments received
were consolidated in July 2018. The revised document was then discussed at the
WHO consultation on Good Practices for Health Products, Manufacture and
Inspection in July 2018, and was further revised during the same month, before
being sent out for another round of public consultation from July to October
2018. The latest comments received were compiled prior to the draft being
presented to the Expert Committee in October 2018. Issues raised and discussed
in the meeting included cybersecurity, data security, backup and legacy systems.

The Expert Committee adopted the text, subject to the changes
discussed (Annex 3, Appendix 5).

1124 Qualification

Appendix 6 to the main text on validation (Annex 3) was entitled Validation on
qualification of systems, utilities and equipment and was presented as a working
document to the Expert Committee, following a series of rounds of consultation,
discussion and revision to the other documents in the series. The Expert
Committee noted the change in the title of the document to “qualification”; that
the document was still under consultation; and that only a limited number of
comments had been received to date.

After further discussion, the document on qualification was adopted
by the Expert Committee, subject to a review of the comments received by a
subgroup and with the title changed to Guidelines on qualification (Annex 3,
Appendix 6).

In summary, the Expert Committee noted that the status of the set of
validation guidelines was adopted and will be part of this report as follows;
it also recommended that the Appendix on Cleaning validation be opened for
revision, to be updated and brought in line with new developments:

WHO Technical Report Series, No. 1019, 2019



Quiality assurance — good manufacturing practices and inspection

= Annex 3, main text: Good manufacturing practices: guidelines on
validation (adopted during the 51st meeting of the ECSPP)

= Annex 3, Appendix 1. Validation of heating, ventilation and air-
conditioning systems (as cross-reference to TRS 1010, Annex 8 (19))

= Annex 3, Appendix 2. Validation of water systems for pharmaceutical
use (as published in TRS 937, Annex 4, 2006 and as cross-reference
to TRS 970, Annex 2, 2012 (21))

= Annex 3, Appendix 3. Cleaning validation (as published in
TRS 937, Annex 4, 2006 and as cross-reference to TRS 970, Annex 2,
2012 (21))

= Annex 3, Appendix 4. Analytical procedure validation (adopted,
subject to a review of the comments received by a subgroup of the
Expert Committee)

= Annex 3, Appendix 5. Validation of computerized systems (adopted,
subject to the changes discussed by the Expert Committee)

= Annex 3, Appendix 6. Guidelines on qualification (adopted, subject
to a review of the comments received by a subgroup of the Expert
Committee)

= Annex 3, Appendix 7. Non-sterile process validation (as published in
TRS 992, Annex 3, 2015 (22)).

113 Update on review of existing WHO inspection guidance,
including Guidelines for inspection of drug distribution
channels and Quality system requirements for national
good manufacturing practice inspectorates

During the informal consultation on Regulatory Guidance for Multisource
Products in July 2016, participants considered that a number of WHO guidance
documents, published as annexes to the WHO TRS, need to be updated. The
Expert Committee confirmed the need for updating at its meeting in October
2016 and the WHO Secretariat reviewed the documents to prioritize the
review. The 53rd meeting of the Expert Committee in 2018 was informed that
three guidance documents were considered top priority for revision. These
were: Guidelines on import procedures for pharmaceutical products (1996) (23);
Guidelines for inspection of drug distribution channels (1999) (24); and Quality
system requirements for national good manufacturing practice inspectorates
(2002) (25).
For the update of the Guidelines on import procedures, see Section 12.1.
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1131 Guidelines for inspection of drug distribution channels

During the consultation on Good Practices for Health Products Manufacture
and Inspection in July 2018, the WHO Secretariat presented a detailed analysis,
considering that the Guidelines for inspection of drug distribution channels (24)
provide general information on the training and qualification that inspectors
involved in the verification and validation of distribution channels for medical
products should have. The WHO Secretariat further proposed that these
guidelines become redundant, considering that the content is planned for
inclusion in the next update of the Quality system requirements for national good
manufacturing practice inspectorates (25). However, the experts attending the
meeting on Good Practices for Health Products Manufacture and Inspection
in July 2018 strongly recommended maintaining the Guidelines for inspection of
drug distribution channels (24).

The Expert Committee recommended consolidation of the Good storage
practices and Good distribution practices for pharmaceutical products and the
elements of good distribution channel guidance into one document.

1132 Quality system requirements for national good
manufacturing practice inspectorates

The WHO guidance on Quality system requirements for national good
manufacturing practice inspectorates (25) defines basic requirements that
apply to quality systems for the operation of inspection services within NRAs
concerned with GMP inspections. In October 2016, the ECSPP confirmed the
need to update this guidance. In 2018, the WHO Secretariat proposed to begin
revision of this document, in collaboration with the PQ inspection team and in
line with Quality system requirements for pharmaceutical inspectorates from the
Pharmaceutical Inspection Co-operation Scheme (PIC/S) (26).

The Expert Committee recommended that this document be revised to
cover GXP and suggested that consideration should be given for expansion so
as to include good distribution practices and possibly elements of good clinical
practice.

114 Update and recommendations from inspectors’

meeting, including on good manufacturing

practices and environmental issues
The discussion on AMR includes areas such as the production of antibiotics
(APIs and FPPs) and related waste management. In this connection, the
question has been raised as to whether or not the environmental challenges
cannot be better addressed in GMP texts. While GMP are intended to control
the manufacture of medicines and do not focus on environmental aspects, they
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do include issues related to the protection of the environment and of workers. If
fully implemented, GMP should therefore prevent waste of all sorts appearing
in the environment.

The WHO Secretariat sought the Expert Committee’s opinions on
the need for revision of GMP to address the environmental protection from
emissions when manufacturing pharmaceutical products, and the role of GMP
inspectors in environmental protection and AMR control.

It was noted that this would probably increase inspectors’ burdens;
environmental protection was perceived to be outside the scope of GMP, which
is quality-driven; and there is a lack of inspectors trained in environmental
control; a lack of legal power for NRAs to enforce measures relating to the
environment; and a lack of provisions for environmental protection in Member
States’ national legislation.

A pilot project on AMR and environmental control enforced through
GMP was viewed as a possibility to start focused surveillance, beginning with a
few antibiotics, such as those identified by the WHO Expert Committee on the
Selection and Use of Essential Medicines as the antibiotics “RESERVE” group.

The Expert Committee:

1. acknowledged the concern about AMR and supported the
preparation of a text on points to be considered in relation to
prevention of AMR. This could include reference to the role that
inspectors can play during inspections;

2. considered that the pilot project was outside the scope of the
mandate of this Expert Committee and recommended that the
WHO Secretariat investigate collaboration between responsible
agencies and Member States in this regard and report on this at
the next meeting of the ECSPP in 2019.

15 Inquiry regarding production of “water for injection”

In recent years, several pharmacopoeias have adopted revised monographs on
water for injection (WFI), allowing production by non-distillation technologies.
Until now, the production of WFI in many countries has been limited to
distillation only. The monograph revisions in a number of pharmacopoeias were
the result of extensive consultations with stakeholders and now allow production
of WFI by a purification process equivalent to distillation - such as reverse
osmosis — coupled with appropriate techniques.

During the 52nd meeting of the ECSPP in October 2017, members
of the Expert Committee recommended that the WHO Secretariat should
collect feedback on whether or not to revise the WHO specifications and GMP
in relation to the production of WFIL. In light of this, feedback was sought on
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whether or not the WHO specifications and GMP text(s) should be revised in
relation to the production of WFI, allowing other purification processes and,
if yes, whether details on additional requirements should be added, and, if so,
which requirements these should be. A working document for public inquiry
was circulated in March 2018 and comments received were consolidated in
April 2018. The issue was discussed at an informal consultation on Screening
Technologies, Sampling and Specifications for Medicines held in May 2018 and
then again during an informal consultation on GMP and Inspection Tools held in
July 2018. Comments and feedback were then consolidated before presentation
of the document and all comments to the Expert Committee in October 2018.

The Expert Committee discussed and agreed that the monograph in
The International Pharmacopoeia, Water for injections (27) and WHO good
manufacturing processes: water for pharmaceutical use (21) be revised to allow
different technologies for production of WFI other than distillation.

16  Proposal for good chromatography practices

The WHO Secretariat received a recommendation from a member of the EAP
to develop new guidance for good chromatography practices. The reasons
provided for this proposal are that, in recent years, a number of warning letters,
import alerts, and noncompliance notifications were issued by inspectorates as
a result of data-integrity problems in chromatography. Such a guideline could
assist inspectors in NRAs to better understand what the problems are, and
also to ensure that industry understands the regulatory expectation in good
chromatography practices. A document on good chromatographic practices
would help to support inspectors in identifying, and helping to avoid, lapses in
chromatographic data.

The Expert Committee endorsed the proposal for development of a
document on good chromatography practices.
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12. Quality assurance - distribution and supply chain

121 Guidelines on import procedures for medical products

A proposal for revision of the WHO Guidelines on import procedures for
pharmaceutical products (23) was made during the consultation on Good
Practices for Health Products Manufacture and Inspection in April 2017, and
the proposal was subsequently presented to the 52nd meeting of the ECSPP
in October 2017. A draft for revision was prepared in February 2018 and was
reviewed by a member of the EAP in April 2018. The draft was finalized and
sent out for public consultation from May to June 2018 and comments were
consolidated in July 2018. The working document was discussed during the
informal consultation on Good Practices for Health Products Manufacture and
Inspection in the same month, and the title was revised to Guidelines on import
procedures for medical products, to bring it in line with WHO terminology.
Comments from the consultation were incorporated and the draft was then
mailed out for public consultation from August to September 2018, after which
comments were consolidated.

The draft presented to the Expert Committee included changes
introduced as the result of the latest round of consultation. Members of the
Expert Committee were asked for their comments on a number of issues. It was
pointed out that the title of the document had been changed to include the term
“medical products” instead of “pharmaceutical products’, to bring the document
into line with recent developments. This change was also reflected throughout the
text of the document. The term “medical products” is defined in the document
as “A term that includes medicines, vaccines, diagnostics and medical devices”

The Expert Committee adopted the document, subject to the changes
proposed (Annex 5).

122 Update on review of existing WHO guidance, procedures and
operational documents for pharmaceutical procurement
1221 New guidance on shelf-life for supply and procurement of medicines

The Expert Committee was informed of the existence of different guidance with
regard to the shelf-life of products purchased and supplied by procurement
agencies. In considering the differences in recommendations and the problems
experienced by procurement agencies, it was proposed that a WHO policy
guidance be developed on the rationale and criteria for an acceptable remaining
shelf-life for procurement and importation of medicines, and for appropriate
management of stockpiled medicines. During their discussion, members of the
Expert Committee noted considerable global differences in the acceptability of
the shelf-life of medicine donations. A need was recognized for a clear explanation
of terms such as “shelf-life” and “expiry”.
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The Expert Committee endorsed the proposal to develop WHO
guidance on the rationale and criteria for an acceptable remaining shelf-life for
procurement and importation of medicines, and for appropriate management
of stockpiled medicines.

1222 Update of listing of stability conditions for WHO Member States

The guidance on Stability testing of active pharmaceutical ingredients and finished
pharmaceutical products was published in 2009 (28), and was recently updated in
in 2018 (29). The aim of these regulatory guidelines is to outline the core stability
data package required for the registration of APIs and FPPs. The guidelines
include cross-reference to the series of related documents published by the ICH
and other WHO guidelines. On the basis of the interlinkages when developing
these guidelines, the ICH parties withdrew one of their guidance texts (Q1F) and
published a reference to the WHO guidelines on their website, which has now
been updated to include the newly published text.

The updated guidance on Stability testing of active pharmaceutical
ingredients and finished pharmaceutical products (29), published in 2018, no
longer includes the annex on Stability conditions for WHO Member States,
which was published together with the previous version of the WHO guidance
on stability testing in 2009 (28). The list is currently updated whenever a
notification is received from an NRA, with the most recent change being made
in August 2018. The Expert Committee was therefore informed of a proposal
to make a more systematic update of this list, especially with regard to the
information extrapolated from the literature. The systematic review of updating
the list, entitled Stability conditions for WHO Member States, would include web-
based searches on the NRA websites, communication with the NRAs to verify
and amend data as necessary, and replacement of information provided by the
International Federation of Pharmaceutical Manufacturers and Associations on
the basis of literature data and publications. The document would be produced
as a stand-alone living publication rather than as an annex to an old guideline.

The Expert Committee endorsed the proposal to continually update
and maintain the list currently titled Stability conditions for WHO Member
States as a stand-alone living publication.
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13. Regulatory guidance and model schemes

131 Proposal to waive in vivo bioequivalence
requirements for medicines included in the
WHO Model List of Essential Medicines

As part of its 2006 guidance on the waiving of bioequivalence requirements
for immediate-release oral solid dosage forms in the EML, WHO provided a
list of APIs that are eligible for biowaiver (30). In 2016, the Expert Committee
recommended the WHO Secretariat revise this list of APIs on the basis of verified
laboratory data to promote access to quality multisource (generic) essential
medicines. In 2017, the Expert Committee endorsed the proposed approach to
conducting equilibrium solubility studies, to provide an important step towards
a Biopharmaceutics Classification System (BCS)-based classification that is the
framework supporting the biowaiver approach. Following the recommendation
from the Expert Committee, the WHO Secretariat led a multicentre biowaiver
pilot project to:

1. develop a new protocol to conduct equilibrium solubility
experiments on APIs and a template for reporting the test results;

2. determine, using a harmonized approach as detailed in the
WHO protocol, the solubility profiles of three APIs prioritized in
collaboration with WHO Prequalification Team-Medicines and
contained in medicines in the EML;

3. based on the equilibrium solubility test results, classify according to
the BCS the APIs in a new revised WHO biowaiver list.

The first set of APIs for the new revised WHO biowaiver list was presented
to the Expert Committee for comments.

The Expert Committee reviewed and accepted this first set of APIs as
shown in Table 2, including the explanatory notes.

Table 2
The first set of active pharmaceutical ingredients for the new revised WHO biowaiver list

API Therapeutic Indication Highest BCS Eligible PQ
containedin  area therapeutic class® for EOI®/
medicines dose [mg] biowaiver PQ

in the EML

Tenofovir Anti- HIV 300 mg I/ Yes Yesc©
disoproxil infectives

fumarate
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Table 2 continued

API Therapeutic Indication Highest BCS Eligible PQ

containedin  area therapeutic class® for EOI®/

medicines dose [mg] biowaiver PQ

in the EML

Dolutegravir  Anti- HIV 50 mg /v No Yes®
infectives

Ethionamide  Anti- B 15-20 mg/ /v No Yese
infectives kg

API: active pharmaceutical ingredient; BCS: Biopharmaceutics Classification System; EML: WHO Model List of
Essential Medicines; EOI: expression of interest; PQ: prequalification.

According to the WHO guidelines, Multisource (generic) pharmaceutical products: guidelines on registration
requirements to establish interchangeability (WHO TRS No. 1003, Annex 6, 2017), APIs belonging to Class |

and Il are eligible for biowaiver. The present solubility characterization is deemed sufficient to provide an
indication of whether an AP! is eligible for biowaiver or not. Once experimental absorption/permeability data
are available, the exact BCS class attribution will be possible.

b Expression of interest for prequalification.

o

Note: for exemption from an in vivo bioequivalence study, an immediate-release, multisource product should
exhibit very rapid or rapid in vitro dissolution characteristics that are comparable to those of the reference
product. The excipients used in the formulation must be considered, together with a risk-based approach in
terms of the therapeutic index and clinical indications.

Two potential approaches were presented to the Expert Committee
in order to move from the pilot to the full phase, namely experimental and
regulatory pathways.

13.1.1  Experimental pathway

The experimental pathway involves generation of ad hoc experimental test results
for biowaiver purposes, according to the WHO criteria to accept biowaiver and
the established protocol (31):

1. collaboration with manufactures/pharmaceutical companies.
Individual companies or international associations of companies/
manufacturers could be asked to provide to WHO, for regulatory
purposes, equilibrium solubility data measured against WHO
standards and methodology (described in the WHO protocol);

2. collaboration with university/state laboratories at two levels:

a. university/state laboratories could perform the equilibrium
solubility tests, as in the Biowaiver Pilot Project;

b. university/state laboratories could verify the equilibrium
solubility results produced by manufacturers in a systematic or
in a case-by-case approach (such as for borderline results).
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1312 Regulatory pathway

The regulatory pathway involves cooperation with international regulators/
agencies to share the outcome of the BCS-based classification for APIs
(selecting those in the EML) and, most importantly, the data underpinning such
classification.

The proposed pathways can be combined. In future, when the BCS-
based classification of APIs in the EML is completed, a systematic classification
can be considered for new entries in the EML.

13.13  Prioritization exercise

A prioritization exercise has been conducted on APIs contained in medicines in
the EML, considering country needs and criteria, such as:

= dosage forms;

= therapeutic use;

= inclusion in the EOI for PQ;
= previous classifications;

= their use in WHO projects and programmes.

The two lists that follow were drafted and proposed to the Expert
Committee for the experimental and regulatory pathways respectively:

List of active pharmaceutical ingredients proposed for Biopharmaceutics
Classification System-based classification (experimental pathway)

aciclovir (antiviral)
amoxicillin trihydrate (antibacterial)
azithromycin (antibacterial)

codeine phosphate (central nervous system)

cefixime (antibacterials)
daclatasvir (hepatitis C)
darunavir (HIV)
efavirenz (HIV)

10. furosemide (cardiovascular)

1
2
3
4
5. bedaquidine (multidrug-resistant TB)
6
7
8
9

11. methyldopa (pregnancy-induced hypertension)
12. primaquine (malaria)
13. pyrimethamine (malaria)
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14. rifampicin (TB)
15. raltegravir potassium (HIV)

List of active pharmaceutical ingredients proposed for
classification through the regulatory pathway

capecitabine (antineoplastic)

dasatinib (antineoplastic)
emtricitabine/tenofovir disoproxil (antiretroviral)
entecavir (antihepatitis)

imatinib (antineoplastics)

ledipasvir + sofosbuvir (antiviral)

oseltamivir (antiviral)

® N Uk R

voriconazole (antifungal)
The Expert Committee endorsed the following three points, namely:

1. the revised WHO biowaiver list (see above);

2. the WHO Protocol to conduct equilibrium solubility experiments
for the purpose of Biopharmaceutics Classification System-based
classification of active pharmaceutical ingredients for biowaiver
(Annex 4);

3. the WHO Secretariat’s proposal on the APIs to be classified for
the next phase, based on the criteria outlined above.

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

Dr Sabine Kopp and Dr Samvel Azatyan presented on the above topic. WHO’s
Certification Scheme on the Quality of Pharmaceutical Products Moving
in International Commerce is an international voluntary agreement to
provide assurance to countries taking part in the scheme about the quality of
pharmaceutical products moving in international commerce. The primary
document of the scheme is the certificate of a pharmaceutical product. The
52nd meeting of the Expert Committee in 2017 was informed about the current
situation of the scheme, including the fact that, at its 43rd meeting in 2008, the
Expert Committee recommended that the scheme should be revised in line
with recent developments. In 2017, the Expert Committee recommended that
the WHO Secretariat should prepare a proposal for revision of the scheme for
public consultation. The draft working document, which includes the proposed
revision of the scheme, was duly prepared and was discussed during an informal
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consultation in May 2018. The working document was circulated for public
consultation and was also presented during a workshop held at the pre-ICDRA
meeting and further presented to the 18th ICDRA held in Dublin, Ireland, in
September 2018. The ICDRA recommended that the scheme should be updated
by WHO and made a number of suggestions, particularly in view of the increasing
use of electronic documentation.

The Expert Committee recommended that a small group of regulators
be convened to review the recommendations and comments received, with the
view to a revision of the document. It was the Expert Committee’s view that this
document is of a technical nature and it suggested that the WHO Secretariat
explores the possibilities for the formal process of adoption of the revised text.

133 Good practice guidance document on
implementing the collaborative procedures

Dr Luther Gwaza and Dr Milan Smid presented on the above topic. The need
for collaboration and reliance to achieve effective regulation of medical products
is well recognized. The Collaborative procedure between the World Health
Organization (WHO) Prequalification Team and national regulatory authorities
in the assessment and accelerated national registration of WHO-prequalified
pharmaceutical products and vaccines (32) and the Collaborative procedure in the
assessment and accelerated national registration of pharmaceutical products and
vaccines approved by stringent regulatory authorities (33) have been implemented
for this purpose. Experience with the implementation of these two procedures
has shown that clear procedures for the regulatory authorities are critical. At
its 52nd meeting, the Expert Committee had discussed a concept paper and
the proposed outline of this guideline prepared in consultation with the focal
persons participating in the collaborative registration procedures. The aim of the
guideline is to support a NRA in making effective use of facilitated pathways
for registration and post-registration management of medical products and
supplement other guidelines promoting reliance-based approaches. The
documents and tools informing the guideline had been developed and discussed
at several annual meetings organized for the focal persons participating in the
collaborative registration procedures since 2014. A consolidated version following
the discussion of the concept note by the Expert Committee was developed and
discussed at the Joint Meeting on Regulatory Guidance for Multisource Products
with MQA and the WHO PQT assessment team in May 2018. Revised drafts
were posted for public comment on the WHO website in August and September
2018. The text was further revised and presented to the Expert Committee at its
53rd meeting in 2018, together with the comments received.

The Expert Committee adopted the guideline, subject to the
amendments agreed (Annex 6).
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134 Guidance document to support and facilitate
the implementation of quality management
systems for national regulatory authorities

Dr Claudia Alfonso presented on the above topic. Work has continued, following
endorsement by the Expert Committee at the 52nd meeting of the ECSPP in
October 2017, to merge the principles of quality management systems with those
of good regulatory practices. A quality management system is an effective tool
for ensuring compliance with good regulatory principles for developing and
implementing rules and regulations. The document outlines the principles of
good regulatory practice - legality, impartiality, consistency, proportionality,
flexibility, effectiveness, efficiency, clarity and transparency - and it shows how
they may be applied to the regulation of medical products for human use.

A number of workshops — most recently in Tunis in December 2017 and
followed by a series of WebEx meetings between April and September 2018 -
have encouraged brainstorming on needs and methods for improvement in a
variety of NRAs. A number of NRAs have put forward examples of both from
their own experience. The Expert Committee acknowledged the extensive work
that has gone into the guidelines. In the first quarter of 2019, a public consultation
is planned to obtain further input, followed by a face-to-face consultation to
address the comments and produce the next draft. It is expected that the final
draft of the guidelines will be presented to the Expert Committee at its 54th
meeting in October 2019.

The Expert Committee noted the report.

135 Good regulatory practices

The Expert Committee was briefed on the development of Good regulatory
practices: guidelines for national regulatory authorities for medical products. The
Expert Committee was advised that the draft document was to be revised and
sent out for consultation.

The Expert Committee noted the update.
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14, Miscellaneous

141 Update of WHO/UNFPA prequalification guidance
for contraceptive devices and condoms

Ms Seloi Mogatle and Dr William Potter from the United Nations Population
Fund (UNFPA) gave an update on the prequalification guidance for contraceptive
devices and condoms. The UNFPA had contacted WHO to inquire how best to
start a process to update the relevant texts that were adopted by the ECSPP and
published in 2008 (34, 35). The Expert Committee agreed on the importance of
updating these materials in view of the changes in the contraceptive field globally
over the previous decade. The two organizations committed to work together to
bring the documents up to date. It was suggested by UNFPA to separate out the
current procedure for condoms to include the following aspects:

prequalification guidance for contraceptive devices;
prequalification programme for male latex condom and annexes;
technical specification for male latex condom and annexes;

male latex condom prequalification inspection aide memoire;
condom quality assurance and annexes;

guidance on testing male latex condoms;

condom storage and transportation;

post-market surveillance of condoms;

¥ X N W

public assessment reports for contraceptive devices — condoms and
intrauterine devices.

UNFPA also raised the issue of specifications for lubricants (both water-
based and silicon-based), which needs to be considered when developing the
new guidelines.

The Expert Committee supported the development of the relevant
documents for prequalification of condoms in consultation with the WHO
Secretariat and their preparation for public consultation and took note that
they will be reported back to the Expert Committee.
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15. Closing remarks

The Chair thanked the Committee for its standard-setting work, which has
an impact for many people in all of WHO’s Member States by enabling access
to quality medical products. She thanked all for their active participation and
contributions. Dr Sabine Kopp thanked all members of the Expert Committee
for their contributions and for the high-quality discussions held at the meeting.
She thanked the Chair, the Vice-chair and the rapporteurs for contributing to
an efficient meeting. The Chair closed the meeting and wished the participants
a safe journey.



16. Summary and recommendations

The WHO ECSPP advises the Director-General of WHO in the area of medicines
quality assurance. The Expert Committee oversees the maintenance of The
International Pharmacopoeia (1) and provides guidance for use by relevant
WHO units and regulatory authorities in WHO Member States, to ensure that
medicines meet unified standards of quality, safety and efficacy. The Expert
Committee’s guidance documents are developed through a broad consensus-
building process, including an iterative public consultation phase. Representatives
from international organizations, state actors, non-state actors, pharmacopoeias
and relevant WHO departments are invited to the Expert Committee’s annual
meetings, to provide updates and input to the Committee’s discussions.

At its 53rd meeting held from 22 to 26 October 2018 in Geneva,
Switzerland, the Expert Committee heard updates on cross-cutting issues from
other WHO bodies, including the ECBS, the Expert Committee on the Selection
and Use of Essential Medicines, local manufacturing, the programme working
to combat AMR, the Member State mechanism on substandard and falsified
medical products, the INN programme and the RSS unit. Updates were also
presented by partner organizations, including UNICEF and the PDG and by
the IAEA.

Progress updates on quality control activities were presented by the
EDQM as the custodian centre in charge of ICRS for use with monographs of
the The International Pharmacopoeia (1). Briefings were also provided on the
outcomes of the Ninth International Meeting of World Pharmacopoeias, which
was co-hosted by WHO and Viet Nam, and on the results of proficiency testing
studies conducted in Phase 8 of the WHO EQAAS.

Progress updates were provided on prequalification of medicines, APIs
and quality control laboratories, and on completed and planned surveys to
monitor the quality of medicines circulating on the markets of Member States.

The Expert Committee reviewed new and revised specifications
and general texts for quality control testing of medicines for inclusion in The
International Pharmacopoeia (1). The Expert Committee adopted 9 guidelines and
12 pharmacopoeial texts (2 general chapters, 10 new and revised monographs),
and confirmed the release of 8 new ICRS established by the custodian centre for
ICRS and two for use in connection with The International Pharmacopoeia.

The decisions and recommendations made by the Expert Committee at
its 53rd meeting in 2018 are listed next.
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The following guidelines and decisions were
adopted and recommended for use:

1. Procedure for the development of World Health Organization
medicines quality assurance guidelines (Annex 1) (new)

2. Interpretation of Guidelines on heating, ventilation and air-
conditioning systems for non-sterile pharmaceutical products
(Annex 2) (new)

3. Good manufacturing practice: guidelines on validation:
— General main text (Annex 3) (revision)
- Analytical procedure validation (Annex 3 - Appendix 4) (revision)

- Validation of computerized systems (Annex 3 - Appendix 5)
(revision)

- Guidelines on qualification (Annex 3 — Appendix 6) (revision)

4. Proposal to waive in vivo bioequivalence requirements for medicines
included in the EML - set of priorities agreed

5. Pilot study 3 of new API data and classifications confirmed

Protocol to conduct equilibrium solubility experiments for the purpose
of Biopharmaceutics Classification System-based classification of
active pharmaceutical ingredients for biowaiver (Annex 4) (new)

7. Guidelines on import procedures for medical products (Annex 5)
(revision)

8. Good practices of national regulatory authorities in implementing the
collaborative registration procedures for medical products (Annex 6)
(new)

For inclusion in The International Pharmacopoeia
The following general texts were adopted by the Expert Committee:

= Workplan 2018-2019
General chapters

= 2.2.3 Limit test for heavy metals (revision)
= 5.5 Dissolution test for solid oral dosage forms (revision)

Monographs

For medicines for maternal, newborn, child and adolescent health
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Summary and recommendations :

= ethinylestradiol
For antituberculosis medicines

= moxifloxacin hydrochloride

» moxifloxacin tablets
For antiviral medicines, including antiretroviral medicines

= daclatasvir dihydrochloride
= daclatasvir tablets

For medicines for tropical diseases

= albendazole (revision)
= ivermectin

= ivermectin tablets
For ophthalmological and dermatological medicines
= Tetracycline hydrochloride (revision)

International Chemical Reference Substances

The Expert Committee confirmed the release of the following ICRS that have
been newly characterized by the EDQM, the custodian centre:

= trimethoprim ICRS 2

= mebendazole ICRS 2

= sulfamethoxazole ICRS 2

= capreomycin sulfate for identification ICRS 1
= cycloserine ICRS 1

= methylthioniunium chloride ICRS 1

= ritonavir ICRS 3

= clindamycin hydrochloride ICRS 1.

The Expert Committee also authorized the following reference substances,
established by the EDQM for use according to the respective monographs in The
International Pharmacopoeia.

= moxifloxacin for system suitability CRS
= albendazole for system suitability CRS
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Recommendations

The Expert Committee made the recommendations listed below in the various
QA-related areas. Progress on the suggested actions will be reported to the Expert
Committee at its 54th meeting in October 2019.

The Committee recommended that the Secretariat, in collaboration with
experts as appropriate, should take the actions listed next.

The International Pharmacopoeia

= Continue development of monographs, general methods
and texts and general supplementary information, including
radiopharmaceutical monographs developed by the IAEA, in
accordance with the workplan and as decided at the meeting

Quality control - national laboratories

= Continue offering the EQAAS, including to those laboratories
participating in the prequalification process

Good manufacturing practices and related areas

= Develop a revised text for the “cleaning validation”, to bring it in line
with new developments

= Develop a new comprehensive text on Good distribution practices,
including the elements of WHO Good storage practices (36) and
other related guidance texts, such as the Guidelines for inspection of
drug distribution channels (24)

= Develop a new text on Quality system requirements for national
GMP inspectorates

= Develop a document, e.g. as “points to consider”, on environmental
aspects relating to manufacturing for the prevention of AMR, to
possibly include the role of inspectors

= For water for injection: update the current monograph in The
International Pharmacopoeia on WFI and the related GMP text,
to allow other technologies for production of WFI in addition to
distillation

= Develop a new text on Good chromatography practices

Distribution
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= Initiate the development of new guidance on the determination of
shelf-life requirements for the supply and procurement of medicines



Regulatory mechanisms

Other

Continue the updating process for the WHO certification scheme
on the quality of pharmaceutical products moving in international
commerce, with a subgroup and active involvement of Member
States

Continue the drafting of the guidance document to support and
facilitate the implementation of quality management systems for
national regulatory authorities

Continue the development of good regulatory practices

Start the next phase of the WHO Biowaiver Project, on the BCS-
based classification of the second set of APIs from the EML, in
accordance with the newly adopted criteria for setting priorities,
using the regulatory and experimental pathways

Update the listing of stability conditions required for marketing
authorizations in WHO Member States

Update the WHO/UNFPA guidance texts serving the
prequalification of condoms, in close collaboration with colleagues
in WHO and UNFPA

Continue the revision of the Guidance on representation of graphic
formulae for medicines

Continue to provide the database of terms and definitions covered
by this Expert Committee on the WHO website
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China; Dr E. Fefer, Member, United States Pharmacopeia International Health
Expert Committee, Rockville, MD, USA; Dr R. Fendt, Head, Global Regulatory
& GMP Compliance Pharma, Care Chemicals Division, BASF, Limburgerhof,
Germany; Dr Y.B. Feng, Associate Professor, Assistant Director (Education),
School of Chinese Medicine, The University of Hong Kong, Hong Kong SAR,
China; Dr E Fernandez, Georgia Institute of Technology, Atlanta, Georgia, USA;
Mr A. Ferreira do Nascimento, Agéncia Nacional de Vigilancia, Brasilia, Brazil;
Mr M. FitzGerald, European Association of Pharmaceutical Full-line Wholesalers,
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Brussels, Belgium; Mr H. Flechl, Vienna, Austria; Dr A. Flueckiger, Head,
Corporate Health Protection, Corporate Safety, Health & Environmental
Protection, F. Hoffmann-La Roche, Basel, Switzerland; Professor H. Fong,
Professor emeritus, University of Illinois at Chicago, Chicago, Illinois, USA;
Dr G.L. France, Head, Q&A Compliance, EU Region, Novartis Consumer Health
Services SA, Nyon, Switzerland; Dr A. Fuglsang, Haderslev, Denmark; Mr T.
Fujino, Director, International Affairs, Japan Generic Medicines Association,
Tokyo, Japan; Mr A. Garcia Arieta, Spanish Agency of Medicines and Medical
Devices, Madrid, Spain; Dr T. Garrett, Head of Office, Office of Complementary
Medicines, Therapeutic Goods Administration, Department of Health, Woden,
ACT, Australia; Miss Y. Gao, Project Manager, Chinese Pharmacopoeia
Commission, Beijing, China; Dr A. Garcia, Head of Service on Pharmacokinetics
and Generic Medicines, Division of Pharmacology and Clinical Evaluation,
Department of Human Use Medicines, Agencia Espafiola de Medicamentos y
Productos Sanitarias, Madrid, Spain; Dr M. Garvin, Senior Director, Scientific
and Regulatory Affairs, Pharmaceutical Research and Manufacturers of America,
Washington, DC, USA; Dr A. Gayot, Faculté de Pharmacie de Lille, Lille, France;
Dr X. Ge, Senior Analytical Scientist, Pharmaceutical Laboratory, Pharmaceutical
Division, Applied Sciences Group, Health Sciences Authority, Singapore; German
Expert Group on Computerised Systems, Bonn, Germany; Dr L. Gibril,
Compliance Coordinator, Novartis Pharma SAE, Amiria, Cairo, Egypt; Gilead
Sciences International Ltd, Abington, Cambridge, UK; Professor A. Gimenez
Turba, Instituto de Investigaciones Farmaco Bioquimicas, Universidad Mayor de
San Andrés, La Paz, Bolivia; Dr E Giorgi, Research and Development, Analytical
Development Manager, Sigma-tau Industrie Farmaceutiche Riunite SpA,
Pomezia, Italy; Dr L. Girard, Head, Global Pharmacopoeial Affairs, Novartis
Group Quality, Quality Systems and Standards, Basel, Switzerland;
GlaxoSmithKline, Brentford, UK; GlaxoSmithKline Biologicals SA, Wavre,
Belgium; GlaxoSmithKline, Research Triangle Park, NC, USA; Gléwny
Inspektorat Farmaceutyczny, Warsaw, Poland; Dr C. Horta Gomes, Office of
International Affairs, Brazilian Health Regulatory Agency - ANVISA, Rio de
Janeiro, Brazil; Dr C. Sanchez Gonzalez, Coordinator of Policies and Regulatory
Affairs Centro para el Control de Medicamentos, Equipos y Dispositivos
Meédicos, La Habana, Cuba; Dr J. Gordon, Wolfville, Nova Scotia, Canada; Dr M.
Goverde, QC Expert Microbiology, Novartis Pharma AG, Basel, Switzerland;
Ms R. Govithavatangaphong, Director, Bureau of Drug and Narcotics, Department
of Medical Sciences, Ministry of Public Health, Nonthaburi, Thailand; Dr L.
Graham, Medicines & Healthcare products Regulatory Agency, London, UK;
Dr J. Grande, Manager, Regulatory Affairs, McNeil Consumer Healthcare,
Markham, UK; Dr A. Gray, Senior Lecturer, Department of Therapeutics and
Medicines Management and Consultant Pharmacist, Centre for the AIDS
Programme of Research in South Africa, Nelson R. Mandela School of Medicine,
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University of KwaZulu-Natal, Congella, South Africa; Dr M. Green, Division of
Parasitic Diseases, CDC, Atlanta, Georgia, USA; Dr M. Guazzaroni Jacobs,
Director, Quality and Regulatory Policy, Pfizer Inc., New York, NY, USA; Dr P.
Guerin, WorldWide Antimalarial Resistance Network, Oxford University, UK;
Ms N.M. Guerrero, Radiofarmacia de Centroamérica, SA, Ciudad del Saber,
Panama, Panama; Guilin Pharmaceutical Company Ltd, Guilin, China; Dr R.
Guinet, Agence nationale de sécurité du médicament et des produits de santé,
Saint-Denis, France; Dr S. Gupta, Mankind Pharma Limited, Unit-II, Vill.
Kishanpura, Paonta Sahib, Disst. Sirmour, India; Professor R. Guy, Professor of
Pharmaceutical Sciences, Department of Pharmacy & Pharmacology, University
of Bath, Bath, UK; Dr M. Guzzetti, Global Leader Anti-Counterfeit Medicines,
Business Operation Manager C&P Switzerland, Intertek Life Sciences, Basle,
Switzerland; Dr N. Habib, Director General of Medical Supplies, Ministry of
Health, Oman; Dr S. Haidar, Acting Director, Division of Generic Drug
Bioequivalence Evaluation, Office of Study Integrity and Surveillance, Center for
Drug Evaluation and Research, U.S. Food and Drug Administration, Silver
Spring, MD, USA; Dr M. Haidara, National Research Institute of Public Health
(INRSP), Ministry of Health and Public Hygiene, Bamako, Mali; Dr N. Hamilton,
Industrial Quality and Compliance, Industrial Affairs, Sanofi Aventis, West
Malling, UK; Ms J. Hantzinikolas, Therapeutic Goods Administration,
Department of Health, Woden, ACT, Australia; Dr K. Hara, Principal GMP
Inspector, Office of Manufacturing/Quality and Compliance, Pharmaceuticals
and Medical Devices Agency, Tokyo, Japan; Dr S. Harada, International Affairs
Division, Minister’s Secretariat, Ministry of Health, Labour and Welfare, Tokyo,
Japan; Dr B. Hasselbalch, Acting Associate Director, Policy and Communications,
and Director, Division of Policy, Collaboration & Data Operations, Office of
Compliance, Center for Drug Evaluation and Research, U.S. Food and Drug
Administration, Silver Spring, MD, USA; Dr A. Hawwa, Lecturer in Pharmacy
(Medicines in Children), Medical Biology Centre, Queen’s University Belfast,
Belfast, Northern Ireland; Dr M. Hayes-Bachmeyer, Technical Regulatory
Affairs, Pharmaceuticals Division, F. Hoffmann-la Roche, Basel, Switzerland;
Mr Y. Hebron, Manager, Medicines and Cosmetics Analysis Department,
Tanzania Food and Drugs Authority, Dar es Salaam, United Republic of Tanzania;
Dr G.W. Heddell, Director, Inspection Enforcement & Standards Division,
Medicines and Healthcare Products Regulatory Agency, London, UK; Dr D.
Hege-Voelksen, Swissmedic, Swiss Agency for Therapeutic Products, Berne,
Switzerland; Dr M. Hetzel, Swiss Tropical and Public Health Institute, Switzerland;
Ms J. Hiep, QA Pharmacist and Auditor, Adcock Ingram, Bryanston, South
Africa; Ms M. Hirschhorn, Head, Quality and Chemistry Sector, Comision
para el Control de Calidad de Medicamentos (Drug and Control Commission),
Montevideo, Uruguay; Mr S.C. Hock, Senior Consultant (Audit & Licensing) &
Director (Quality Assurance), Health Sciences Authority of Singapore, Singapore;
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Mrs L. Hong, Senior Pharmacist and Director of Zhejiang Provincial Institutes
for Food and Drug Control, Hangzhou, China; Mrs J. Hong, Senior Pharmacist
and Director of Hubei Provincial Institutes for Food and Drug Control, Wuhan
Hubei, China; Professor J. Hoogmartens, Leuven, Belgium; Dr K. Hoppu,
Director, Poison Information Centre, Helsinki University Central Hospital,
Helsinki, Finland; Dr K. Horn, Managing Director, Institute for Pharmaceutical
and Applied Analytics, Official Medicines Control Laboratory, Bremen, Germany;
F. Hoffmann-La Roche Ltd., Basel, Switzerland; Dr H. Hoseh, Head of Registration
Unit, Drug Directorate, Jordan Food and Drug Administration, Jordan; Dr X.
Hou, Chemical & Materials, Singapore; Dr N. Ibrahim, National Pharmaceutical
Control Bureau, Ministry of Health, Jalan University, Petaling Jaya, Indonesia;
In-ADME Research, New York, NY, USA; Indian Drug Manufacturers’
Association, Mumbai, India; Infarmed, Lisbon, Portugal; INS, Peru; Intas
Pharmaceuticals Ltd, Matoda, Ahmedabad, India; Mr P. Intarapanich, Pharmacist,
Senior Professional Level, The Inspectorate Unit, Division of Post-marketing
Control, Bureau of Drug Control, Food and Drug Administration, Ministry of
Public Health, Nonthaburi, Thailand; Ipsen Pharma, Dreux, France; Dr S.P. Ip,
Research Fellow, School of Chinese Medicine, The Chinese University of Hong
Kong, Hong Kong Institute of Biotechnology Limited, Shatin, Hong Kong SAR,
China; Dr J. Isasi Rocas, Pharmaceutical Chemist, Lima, Peru; ISPE, USA; Dr M.
Ito, Chair, International Pharmaceutical Federation, Special Interest Group on
Natural Products, Graduate School of Pharmaceutical Sciences, Kyoto University,
Japan; Professor R. Jachowicz, Head, Department of Pharmaceutical Technology
and Biopharmaceutics, Jagiellonian University Medical College, Faculty of
Pharmacy, Krakéw, Poland; Mr I. Jackson, Operations Manager, GMDP
Inspections, Inspection, Enforcement & Standards Division, Medicines and
Healthcare Products Regulatory Agency, London, UK; Dr M. Guazzaroni Jacobs,
Director Quality and Regulatory Policy, Pfizer, New York, NY, USA; Dr S.A.
Jaftar, Director General, Pharmaceutical Affairs and Drug Control, Ministry of
Health, Muscat, Oman; Johnson & Johnson, Latina, Italy; Dr R. Jahnke, Global
Pharma Health Fund e.V,, Frankfurt, Germany; Dr S. Jaiswal, Macleods
Pharmaceuticals Mumbai, India; Dr M. James, GlaxoSmithKline, Brentford,
Middlesex, UK; Dr A. Janssen, Manager, Regulatory Affairs, DMV Fonterra
Excipients, FrieslandCampina Ingredients Innovation, Goch, Germany; Dr Y.
Jiang, Director, Guangzhou Municipal Institute for Drug Control, Guangzhou,
China; Dr J. Jianhui, Center for Drug Evaluation, Chinese Food and Drug
Administration, Beijing, China; Professor S. Jin, Chief Expert for Pharmaceutical
Products, National Institutes for Food and Drug Control, Beijing, China; Johnson
& Johnson, Beerse, Belgium; Johnson & Johnson, Fort Washington, PA, USA;
Dr P. Jones, Director, Analytical Control, Pharmaceutical Sciences, Pfizer Global
R&D, Sandwich, UK; Dr J.-L. Jouve, La Chapelle sous Aubenas, France; Dr Y.
Juillet, Consultant, Paris, France; Mr D. Jiinemann, Teaching Assistant; Institut

71



fiir Pharmazeutische Technologie, Biozentrum, Johann Wolfgang Goethe-
Universitat, Frankfurt am Main, Germany; Ms A. Junttonen, Senior
Pharmaceutical Inspector, National Agency for Medicines, Helsinki, Finland;
Dr S. Kafkala, Analytical Development Director, Genepharm SA, Pallini, Greece;
Dr V. Kamde, Quality Management, Oman Pharmaceuticals, Oman; Dr M.
Kaplan, Director, Institute for Standardization and Control of Pharmaceuticals,
Jerusalem, Israel; Dr M. Karga-Hinds, Director, Barbados Drug Service,
Christchurch, Barbados; Mr H. Kawakita, Office of Manufacturing/Quality and
Compliance, Pharmaceuticals and Medical Devices Agency, Tokyo, Japan;
Dr A.M. Kaukonen, National Agency for Medicines, Helsinki, Finland; Dr H.
Kaur, London School of Hygiene and Tropical Medicine, UK; Ms H. Kavale,
Cipla, Mumbai, India; Dr S. Kawade, Mylan Laboratories Limited, Bengaluru,
India; Dr T. Kawanishi, Deputy Director General, National Institute of Health
Sciences, Tokyo, Japan; Dr S. Keitel, Director, European Directorate for the
Quality of Medicines and Healthcare (EDQM), Council of Europe, Strasbourg,
France; Dr M. Keller, Inspector, Division of Certificates and Licencing,
Swissmedic, Swiss Agency for Therapeutic Products, Berne, Switzerland; Dr L.
Kerr, Scientific Operations Adviser, Office of Laboratories and Scientific
Services, Therapeutic Goods Administration, Woden, ACT, Australia; Dr M.
Khan, Director, Federal Research Center Life Sciences, U.S. Food and Drug
Administration, Silver Spring, MD, USA; Dr S. Khoja, Vapi, Gujarat, India;
Dr A.S. Kijo, Tanzania Food and Drugs Authority, Dar es Salaam, United Republic
of Tanzania; Mrs K. Kikule, Head, Drug Inspectorate Services, National Drug
Authority, Kampala, Uganda; Dr J.Y. Kim (Deputy Director), Ministry of Food
and Drug Safety (MFDS), Seoul, Republic of Korea; Professor K. Kimura, Drug
Management and Policy, Institute of Medical, Pharmaceutical and Health
Sciences, Kanazawa University, Kanazawa-city, Japan; Ms M. Kira, Consultant,
Non-Governmental Organizations and Industry Relations Section, Department
of External Relations, World Intellectual Property Organization, Geneva,
Switzerland; Dr W. Kongsuk, Bureau of Drug and Narcotic, Department of
Medical Sciences, Nonthaburi, Thailand; Dr H. Koszegi-Szalai, Head, Department
for Quality Assessment and Control, National Institute of Pharmacy, Budapest,
Hungary; Dr A. Kovacs, Secretariat, Pharmaceutical Inspection Co-operation
Scheme, Geneva, Switzerland; Ms S. Kox, Senior Director Scientific Affairs,
European Generic Medicines Association, Brussels, Belgium; Dr P. Kozarewicz,
Scientific Administrator, Quality of Medicines Sector, Human Unit Pre-
Authorization, European Medicines Agency, London, UK; Dr A. Krauss,
Principal Chemist, Office of Laboratories and Scientific Services, Therapeutic
Goods Administration, Woden, ACT, Australia; Professor H.G. Kristensen,
Vedbaek, Denmark; Dr B.H. Kroes, Senior Regulatory Project Leader, Assessor,
Section Botanicals and Novel Foods, Medicines Evaluation Board, Utrecht,
Netherlands; Dr J. Kumar, HLL Lifecare Ltd., Kanagala, Belgaum, India; Mr A.
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Kupferman, Bangkok, Thailand; Dr S. Kumar, Assistant Drugs Controller,
Central Drugs Standard Control Organization, Food and Drug Administration
Bhawan, New Delhi, India; Dr W. Kwiringira, National Drug Quality Control
laboratory, National Drug Authority, Kampala, Uganda; Professor S. Laer, Institut
fir Klinische Pharmazie und Pharmakotherapie, Heinrich-Heine-Universitit,
Diisseldorf, Germany; Dr O. Le Blaye, Inspector, Trials and Vigilance Inspection
Department, Agence nationale de sécurité du médicament et des produits de
santé, Saint-Denis, France; Dr S.J. Lee, Mahidol Oxford Tropical Medicine
Research Unit, Faculty of Tropical Medicine, Mahidol University, Bangkok,
Thailand, and Centre for Tropical Medicine, Nuffield Department of Medicine,
University of Oxford, Oxford, UK; Dr R. Lehnert, Clinical Assessor, Federal
Institute for Drugs and Medical Devices, Bonn, Germany; Mr N.D. Lenegan,
Managing Director, ISPE HVAC Subject Matter Expert & Training Instructor,
Energy & Carbon Reduction Solutions, Mossley, Ashton-Under-Lyne, Lancashire,
UK; Dr B. Li, Deputy Director General, National Institutes for Food and Drug
Control, Ministry of Public Health, Beijing, China; Dr H. Li, Head, Chemical
Products Division, Chinese Pharmacopoeia Commission, Beijing, China; Miss L.
Li, Chief Pharmacist and Director, Xiamen Institute for Food and Drug Control,
Xiamen Coastal Institute for Drug Control, Xiamen, Fujian, China; Dr X. Lj,
Institute of Chinese Materia Medica, China Academy of Chinese Medical
Sciences, Dongzhimen Nei, Beijing, China; Dr C.M. Limoli, Senior International
Health Advisor, Center for Biologics Evaluation and Research, U.S. Food and
Drug Administration, Silver Spring, MD, USA; Ms D.W. Lo, Chinese Medicine
Practitioner, TCM Lifestyle Clinic, Hong Kong SAR, China; Dr A. Lodi, Head,
Laboratory Department, European Directorate for the Quality of Medicines and
HealthCare (EDQM), Strasbourg, France; Mr M. Lok, Head of Office, Office of
Manufacturing Quality, Therapeutic Goods Administration, Woden, ACT,
Australia; Dr J. Lotter, Medicines Control Council, Pretoria, South Africa; Ms
M.Y. Low, Director, Pharmaceutical Division, Applied Sciences Group, Health
Sciences Authority, Singapore; Dr K. Lucas, Senior Manager, Stability Sciences,
Pharm Quality Stability Operations, Janssen Pharmaceuticals Inc., Raritan, NJ,
USA; Dr 1. Lucas-Manzano, International Pharmacist Coordinator, Médecins
Sans Frontiéres International Office, Geneva, Switzerland; Mr R. Luigetti,
European Medicines Agency, London, UK; Lupin Ltd, Mumbai, Maharashtra,
India; Dr J.C. Lyda, Senior Director, Regulatory Affairs, Parenteral Drug
Association Europe, Glienicke/ Berlin, Germany; Mr D. Mader, Compliance
Auditor, GlaxoSmithKline, Cape Town, South Africa; Dr C. Makokha, Kikuyu,
Kenya; Ms G.N. Mahlangu, Director-General, Medicines Control Authority of
Zimbabwe, Harare, Zimbabwe; Dr J.D. Mallet, Paris, France; Ms L.J. Mamvura,
Chemistry Division, Medicines Control Authority of Zimbabwe, Harare,
Zimbabwe; Ms PM.M. Man, Scientific Officer (Medical), Chinese Medicine
Division, Department of Health, Kowloon, Hong Kong SAR, China; Mangalam

73



Drugs and Organics Limited, Mumbai, India; Dr M.A. Mantri, Bicholim, Goa,
India; Martindale Pharma, Brentwood, Essex, UK; Dr R. Marini Djangeinga,
Pharmacy Department, University of Liége, Liege, Belgium; Dr J.Y. Martey,
Accra, Ghana; Dr A.C. Moreira Marino Aradjo, Brazilian Health Surveillance
Agency, Brasilia, Brazil; Dr B. Matthews, Alcon, Hemel Hempstead, UK; Dr Y.
Matthews, Regulatory Operations Executive, GE Healthcare, Amersham, Bucks,
UK; Dr S.V.M. Mattos, Especialista em Regulagdo de Vigilancia Sanitaria,
Coordenagdo da Farmacopeia Brasileira, Brazilian Health Surveillance Agency,
Brasilia, Brazil; Mr S. Matviienko, Kyiv, Ukraine; Dr S. May, Director of Public
Outreach, American Association of Pharmaceutical Scientists, Arlington, VA,
USA; Dr M. Mayxay, Laos-Oxford, Mahosot Hospital - Wellcome Trust Unit,
Vientiane, Lao People’s Democratic Republic; Dr J.L. Mazert, France; Dr G.
McGurk, Executive Inspector, Irish Medicines Board, Dublin, Ireland; Dr A.
Mechkovski, Moscow, Russian Federation; Medicines and Healthcare Products
Regulatory Agency, London, UK; Medopharm, Chennai, Tamilnadu, India; Dr M.
Mehmandoust, Agence nationale de sécurité du médicament et des produits de
santé, Saint-Denis, France; Dr D. Mehta, Vigilance and Risk Management of
Medicines, Medicines and Healthcare Products Regulatory Agency, London,
UK; Merck Group, France; Merck and Co., Inc., Silver Spring, MD, USA; Dr K.
Mettke, Good Clinical Practices Inspector, Federal Institute for Drugs and
Medical Devices, Bonn, Germany; Micro Labs Ltd, Kilpauk, Chennai, India;
Dr M. Mikhail, Fresenius Kabi, Bad-Homburg, Germany; Dr J.H.McB. Miller,
Ayr, Scotland; Dr O. Milling, Medicines Inspector, Medicines Control Division,
Danish Medicines Agency, Copenhagen, Denmark; Dr S. Mills, Pharmaceutical
Consultant, Ware, UK; Ministry of Health, Kuala Lumpur, Malaysia; Ministry of
Health, Government of Pakistan, Islamabad, Pakistan; Ministry of Health,
Labour and Welfare, Tokyo, Japan; Dr J. Mitchell, GlaxoSmithKline, Belgium;
Dr C. Mizumaru, JP Secretariat, Division of Pharmacopoeia and Standards for
Drugs, Office of Standards and Guidelines Development, Tokyo, Japan; Dr S.
Moglate, United Nations Population Fund, UN City, Copenhagen, Denmark;
Dr N. binti Mohamad Zainoor, Head, Pharmaceutical Chemistry Section,
Centre for Quality Control, National Pharmaceutical Control Bureau, Ministry
of Health Malaysia, Jalan Universiti, Petaling Jaya, Selangor, Malaysia; Dr S.
Mohapatra, Mylan Laboratories Limited, Bengaluru, India; Dr N.H. Mohd,
Director General of Medical Supplies, Ministry of Health, Muscat, Oman;
Pharmaceutical Affairs & Drug Control, Ministry of Health, Muscat, Oman;
Ms N.H. Mohd Potri, Senior Assistant, Director, GMP and Licensing Division,
Centre for Compliance and Licensing, National Pharmaceutical Control Bureau,
Ministry of Health Malaysia, Petaling Jaya, Malaysia; Dr ]J.A. Molzon, Bethesda,
MD, USA; Dr I. Moore, Product and Quality Assurance Manager, Croda Europe,
Snaith, UK; Dr K. Moore, Manager, Pharmacopeial Harmonization, United States
Pharmacopeia, Rockville, MD, USA; Dr J. Morénas, Assistant Director, Inspection
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and Companies Department, Agence nationale de sécurité du médicament et
des produits de santé, Saint Denis, France; Dr C. de la Morena Criado, Spanish
Agency of Medicines and Medical Devices, Madrid, Spain; Dr .M. Morris, Irish
Medicines Board, Dublin, Ireland; Mr T. Moser, Galenica, Berne, Switzerland;
Dr G.P. Moss, Redhill, UK; Dr A.E. Muhairwe, Executive Secretary and
Registrar, National Drug Authority, Kampala, Uganda; Dr S. Miilbach, Director,
Senior Regulatory Counsellor, Vifor Pharma, Glattbrugg, Switzerland; Mr D.T.
Mwangomo, Drug Registration Officer, Tanzania Food and Drug Authority, Dar
es Salaam, United Republic of Tanzania; Mylan Laboratories Limited, Drug
Regulatory Affairs, Jinnaram Mandal, Andhra Pradesh, India; Dr M.S. Najjar,
Amman, Jordan; Ms N. Nan, Chief Pharmacist, National Institutes for Food
and Drug Control, Beijing, China; Miss X. Nan, Project Officer, China Center
for Pharmaceutical International Exchange, Beijing, China; Dr E. Narciandi,
Head, Technology Transfer Department, Center for Genetic Engineering &
Biotechnology, Havana, Cuba; National Agency of Drug and Food Control,
Jakarta Pusat, Indonesia; National Authority of Medicines and Health Products,
Directorate for the Evaluation of Medicinal Products, Lisbon, Portugal; National
Institute of Drug Quality Control of Vietnam, Hanoi, Viet Nam; Professor G.E.
Navas T., Facultad de Farmacia, Universidad de Panam4, Panamd, Panama;
NBCD Working Group, Leiden, Netherlands; Dr R. Neri, Sanofi, Antony,
France; Dr J. Netterville, Associate Director, Global Regulatory Intelligence,
Global Regulatory Affairs, Patient Safety & Quality Assurance, AstraZeneca,
Gaithersburg, MD, USA; Dr PN. Newton, Worldwide Antimalarial Resistance
Network, Centre for Tropical Medicine, Nuffield Department of Medicine,
University of Oxford, Oxford, UK; Dr K.L. Ng, Chief, Department of Hospital
Administration, Conde S. Januario General Hospital, Health Bureau, Macao
SAR Government, Macao SAR, China; Ms T.H.M. Ngo, Deputy Director of
Drug Information and Advertising Management Division, Drug Administration
of Viet Nam, Hanoi, Viet Nam; Professor B. Ning, Deputy Chief, Division of
Chemical Drugs, National Institutes for Food and Drug Control, Beijing, China;
Dr LK.L. Ng, Chief, Division of Pharmacovigilance and Pharmacoeconomics,
Department of Pharmaceutical Affairs, Health Bureau, Macao SAR Government,
Macao SAR, China; Ms M.S.T. Ngan, Senior Pharmacist, Hospital Authority
Head Office, Pamela Youde Nethersole Eastern Hospital, Hong Kong SAR,
China; Dr E. Nicklickova, Inspector, State Institute for Drug Control, Prague,
Czechia; Professor A. Nicolas, Paris, France; Dr H.K. Nielsen, Technical
Specialist, Essential Medicines, Medicines and Nutrition Centre, UNICEF
Supply Division, Copenhagen, Denmark; Professor B. Ning, Deputy Director,
Division of Chemical Drugs, National Institutes for Food and Drug Control,
Beijing, China; Dr S. Ning, Mississauga, Ontario, Canada; Dr P. Njaria, Head,
Quality Assurance Unit and Instrumentation, National Quality Control
Laboratory, Nairobi, Kenya; Dr K. Nodop, Inspections, European Medicines
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Agency, London, UK; Novartis Group Quality, Novartis Campus, Basel,
Switzerland; Dr A. Nolting, Clinical Review, Swissmedic, Bern, Switzerland;
Mr M.N. bin M. Noor, Head of GMP 2 Section, Center for Compliance and
Licensing, National Pharmaceutical Regulatory Agency, Ministry of Health
Malaysia, Jalan Universiti, Petaling Jaya, Selangor, Malaysia; Professor A. Nunn,
Liverpool, UK; Dr A. Nyika, Senior Regulatory Officer-GMP Inspections,
Licensing & Enforcement Division, General Medicines Control Authority of
Zimbabwe, Harare, Zimbabwe; Mr D. Obradovich, Regulatory Project Manager,
Abbott Quality and Regulatory, Abbott, Abbott Park, IL, USA; Dr H. Okuda,
Deputy Director General of National Institute of Health Sciences, Tokyo, Japan;
Mrs A. Ojoo, Technical Specialist, Paediatric Formulations, UNICEF Supply
Division, Nordhavn, Copenhagen, Denmark; Mr S. O’Neill, Managing Director,
The Compliance Group, Dublin, Ireland; Dr L. Oresic, Head, Quality Assurance
Department, Croatian Agency for Medicinal Products and Medical Devices,
Zagreb, Croatia; Dr P.B. Orhii, Director-General, National Agency for Food
and Drug Administration and Control, Abuja, Nigeria; Dr N. Orphanos,
International Programs Division, Bureau of Policy, Science, and International
Programs, Therapeutic Products Directorate, Health Products & Food Branch,
Health Canada, Ottawa, Canada; Dr S.S. Ozdem, Head, Department of Medical
Pharmacology, Akdeniz University Medical Faculty, Head of Department,
Antalya, Turkey; Professor T.L. Padl, Professor emeritus, Institute of Drug
Regulatory Affairs, University of Szeged, and Scientific Advisor, National Institute
of Pharmacy and Nutrition, Budapest, Hungary; Dr P.R. Pabrai, New Delhi,
India; Dr R. Pai, Johannesburg, South Africa; Mrs L. Paleshnuik, Arnprior,
Ontario, Canada; Dr D. Paliwal, Paonta Sahaib, India; Dr M. Parker, Ethox
Centre, Oxford University, UK; Dr S. Parra, Manager, Generic Drugs Quality
Division 1, Bureau of Pharmaceutical Sciences, Therapeutic Products Directorate,
Health Canada, Ottawa, Ontario, Canada; Dr B. Passek, Fachapothekerin fiir
offentliches Gesundheitswesen, Bundesministerium fiir Gesundheit, Bonn,
Germany; Dr D.B. Patel, Secretary-General, Indian Drug Manufacturers'
Association, Mumbai, India; Dr D.D. Patil, Pharmez, Sarkhej-Bavla, Ahmedabad,
Gujarat, India; Dr P.S. Patil, Umedica Laboratories Pvt. Ltd, Vapi, Gujarat, India;
Dr S.R. Srinivas Patnala, Grahamstown, South Africa; Professor S. Patnala,
Pharmaceutical Analysis and Coordinator, University Instrumentation Facility,
KLE University, Belgaum, India; Professor G. Pauletti, Department of
Biopharmaceutics & Pharmacokinetics, James L. Winkle College of Pharmacy,
University of Cincinnati, Cincinnati, USA, Dr A. Pazhayattil, Apotex Inc.,
Toronto, Ontario, Canada; Dr G. Penzlin, Bundesinstitut fiir Arzneimittel und
Medizinprodukte, Bonn, Germany; Mr C. Perrin, Pharmacist, International
Union Against Tuberculosis and Lung Disease, Paris, France; Dr M. Phadke,
Senior Manager, Analytical Research, IPCA Laboratories, Mumbai, India;
Pharmaceutical Inspection Co-operation Scheme, Geneva, Switzerland; Dr S.
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Phanouvong, United States Pharmacopeia, Rockville, MD, USA; Dr B. Phillips,
Medicines and Healthcare Products Regulatory Agency, London, UK; Dr R.D.
Pickett, Supanet, UK; Dr B. Pimentel, European Chemical Industry Council,
Brussels, Belgium; Polychromix, Inc., Wilmington, MA, USA; Dr A. Pontén-
Engelhardt, Head of Stability Management, Global Quality, Operations,
AstraZeneca, Sodertilje, Sweden; Ms A. Poompanich, Bangkok, Thailand; Dr H.
Potthast, Federal Institute for Drugs and Medical Devices, Berlin, Germany;
Dr R. Prabhu, Regulatory Affairs Department, Cipla, Mumbai, India; Dr J.
Prakash, Senior Principal Scientific Officer, Indian Pharmacopoeia Commission,
Raj Najar, Ghaziabad, India; Dr P.B.N. Prasad, Deputy Drugs Controller (India),
CDSCO, Zonal Office, Hyderabad, CDSCO Bhavan, Hyderabad, Andhra
Pradesh, India; Dr R.P. Prasad, Director, Department of Drug Administration,
Kathmandu, Nepal; Ms S.J. Putter, Walmer, Port Elizabeth, South Africa; Quality
Systems and Standards — Group Quality, Novartis Pharma AG, Basel, Switzerland;
Dr A. Raal, Docent of Pharmacognosy, Head of the Chair of Pharmacognosy and
Pharmaceutical Management, Institute of Pharmacy, University of Tartu, Tartu,
Estonia; Rabat Institute, National Laboratory of Medicine Control, Rabat,
Morocco; Dr M. Rafi, Assistant Manager (Regulatory Affairs), HLL Lifecare
Limited, Belgaum, Karnataka, India; Dr L. Ridgo, Geneva, Switzerland; Dr A.
Rajan, Director, Celogen Lifescience & Technologies, Mumbai, India; Mr T.L.
Rauber, Specialist in Health Surveillance, Agéncia Nacional de Vigilancia
Sanitaria Agency, Brasilia, Brazil; Dr R. Ravinetto, Institute of Tropical Medicine
Antwerp, Belgium; Mr N. Raw, Inspection, Enforcement and Standards Division,
Medicines and Healthcare Products Regulatory Agency, London, UK; Mr N.
Rech, Brazilian Pharmacopoeia, Brazilian Health Surveillance Agency, Brasilia,
DE Brazil; Dr J.L. Robert, Luxembourg; Dr J. Robertson, St Albans, UK; Dr S.
Ronninger, Global Quality Manager, F. Hoffmann-La Roche, Basel, Switzerland;
Dr J. Isasi Rosas, CNCC, Chorrillos, Lima, Peru; Dr N. Ruangrittinon, Bureau of
Drug and Narcotic Department of Medical Sciences, Ministry of Public Health,
Nonthaburi, Thailand; Dr L.A. Sotelo Ruiz, Comisién de Control Analitico y
Ampliacién de Cobertura, Tlalpan, Distrito Federal, Mexico; Rusan Pharma Ltd,
Selaqui, Dehradun, India; Dr J. Sabartova, Prague, Czechia; Dr P.L. Sahu,
Indian Pharmacopoeia Commission, Raj Nagar, Ghaziabad, Uttar Pradesh,
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1. Introduction

The process described in this annex is designed to ensure wide consultation and
transparency when developing the World Health Organization (WHO) norms
and standards for medicines quality assurance for WHO’s Member States. These
quality assurance (QA) guidelines include good practice quality guidelines and
regulations (GXPs) and technical regulatory guidance. The steps outlined in
Section 3 are designed to ensure that these texts are made available in a timely
manner. These QA guidelines are developed and maintained up to date under
the aegis of the WHO Expert Committee on Specifications for Pharmaceutical
Preparations (ECSPP), in line with WHO rules and procedures governing
expert committees, adopted by WHO Member States. The steps involved in the
development of specifications and monographs for inclusion in The International
Pharmacopoeia (1) are addressed separately (2-4).

QA guidelines are the recognized WHO technical standards to support
the whole life-cycle of medical products, from development through to production
(for example, good manufacturing practices, quality control, inspectorate
guidelines), marketing authorization (for example, stability and bioequivalence)
and distribution (good distribution practices), up to the post-marketing phase
(for example, WHO Guidelines on the conduct of surveys of the quality of medicines
(5) and WHO guidance on testing of “suspect” falsified medicines (6)).

To reflect the constant technical progress in pharmaceutical development,
production, regulatory science and quality control, it is crucial that QA guidelines
and guidance texts are kept up to date, that they reflect science, and that the
WHO procedures to elaborate or review them are flexible enough to allow rapid
interventions by regulators, while maintaining a rigorous public consultation
process with all stakeholders.

QA guidelines provide an important element of the quality dimension
for the medical products (included on the basis of their efficacy and safety) in the
WHO Model List of Essential Medicines (7) and in WHO treatment guidelines.
Major WHO programmes, such as the Prequalification Team-Medicines, and
others managed by partner organizations, such as the United Nations Children’s
Fund and The Global Fund to Fight AIDS, Tuberculosis and Malaria, rely heavily
upon the quality specifications set out in The International Pharmacopoeia (1)
and in the QA guidelines.

2. Purpose and scope

The primary objective of this guidance document is to establish a standardized
policy when developing new QA guidelines. By increasing transparency and
communication, the aim is to involve a wide range and a large number of
stakeholders able to bring different perspectives to common issues.
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In addition, the transparency and promotion of internationally
standardized practices could improve the cooperation between national regulatory
authorities and stakeholders, when developing quality standards leading to an
optimization of resources on a global scale and reducing duplication of work.

3. Development of guidelines

QA guidelines are developed following recommendations by WHO governing
bodies (such as, the Executive Board and the World Health Assembly),
the International Conference of Drug Regulatory Authorities, the ECSPP,
international organizations and United Nations agencies and other WHO
programmes and activities, or in response to major public health needs, and are
thereafter adopted by the ECSPP. The procedural steps to follow when developing
new QA guidance are outlined in the list that follows.

= Phase I: search for information on the identified QA topic available
in the public domain.

= Phase 2: identify relevant expert(s) in that field, applying conflict-of-
interest screening.

= Phase 3: contact the experts who are suitable for the task, sharing
the relevant WHO confidentiality rules and policy. Confirm the core
team of experts, who can be internal and/or external to WHO. The
group of core experts is coordinated by the WHO Secretariat.

= Phase 4: make arrangements with the expert(s) for developing the
first draft text of the QA guideline.

= Phase 5: follow the ECSPP consultative process — circulate widely for
public consultation; this will last for a period of between 8 and 12
weeks, depending on the topic.

= Phase 6: collect and collate the comments received during the global
consultation process.

= Phase 7: discuss and review the comments received during the
consultation process, in the ECSPP meetings and in an informal
consultation with experts and specialists.

= Phase 8: incorporate all changes agreed during the discussion in
the ECSPP meeting leading to adoption, together with any editorial
corrections. Present the final text to the ECSPP for possible formal
adoption.

= Phase 9: if no consensus is reached by the ECSPP, repeat phases 5-8
until the agreed draft is suitable for adoption.
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= Phase 10: when consensus is reached, the guidance is adopted by
the ECSPP and included as an annex in the meeting report. It is
recommended by the WHO Director-General to Member States as
new WHO guidelines, GXP guidance, and so on.

The different steps leading to the development of a new WHO QA
guideline for medicines are reported in the note “Schedule for the adoption
process” outlining the development history of a text from its draft to its adoption,
which is included in each working document that is circulated and posted on the
Medicine Quality Assurance website for comments.

4, The WHO Technical Report Series

In accordance with the WHO rules and procedures, the Secretariat publishes
the QA guidelines adopted by the ECSPP in WHO’s Technical Report Series,
after every meeting of the ECSPP. The ECSPP report includes all the newly
adopted guidelines, including GXPs and regulatory guidance texts. It provides
recommendations to the WHO Director-General and to WHO Member States.
The report is presented to WHO governing bodies (such as the Executive Board)
for final comments, endorsement and implementation by Member States. The
report of the ECSPP therefore constitutes WHO technical guidance in medicine
quality assurance and regulatory matters.
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Annex 2

Guidelines on heating, ventilation and air-conditioning
systems for non-sterile pharmaceutical products

Part 2: Interpretation of Guidelines on heating, ventilation and
air-conditioning systems for non-sterile pharmaceutical products

Background

The World Health Organization (WHO) published the first edition of its
Supplementary guidelines on good manufacturing practices for heating, ventilation
and air-conditioning systems for non-sterile pharmaceutical dosage forms in
2006 (1).

Having considered various comments and the recommendations
through public consultation over several years, the WHO Expert Committee
on Specifications for Pharmaceutical Preparations agreed, during its Fifty-first
meeting held in October 2017, that the Supplementary guidelines for good
manufacturing practices for heating, ventilation and air-conditioning systems for
non-sterile pharmaceutical dosage forms guidelines, as amended, be adopted as
Part 1 (2).

It was agreed that Part 1 consists of guidelines that contain
recommendations on good manufacturing practices for heating, ventilation and
air-conditioning systems for non-sterile products, and further agreed that Part 1
be supported by an additional document that reflects the interpretation of the
recommendations in Part 1.

This document is Part 2 and will be considered for adoption as such
after consultation.
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1. Introduction and scope

This document represents Part 2 of the guidelines for good manufacturing
practices (GMP) for heating, ventilation and air-conditioning (HVAC) systems.
It contains non-binding examples, drawings, technical representations and
interpretation in support of Part 1 of the HVAC systems guidelines (2).

Itis intended to be a basic and explanatory guide for use by pharmaceutical
manufacturers and GMP inspectors. It is not intended to be prescriptive in
specifying requirements and design parameters but it attempts to facilitate a
harmonized understanding of expectations for HVAC systems for manufacturers
and regulators of non-sterile products.

Part 1 and Part 2 focus on good practices for HVAC systems for non-
sterile products. Where applicable, some of the principles referred to may be
considered in the HVAC design and approach for other dosage forms. These two
documents are, however, not intended to be used as criteria for the design or
review of HVAC systems for, for example, active pharmaceutical ingredients or
sterile products.

Other relevant national and international standards, as applicable, should
be considered when Part 1 and Part 2 are used. These include, but are not limited
to, current publications such as ISO 14644 (3) and American Society of Heating
and Air-Conditioning Engineers (ASHRAE) standards.

In general, HVAC systems can play an important role in facilitating a
suitable environment for the manufacture of quality pharmaceutical products.
Therefore, careful consideration should be given to their design. When designing
an HVAC system, careful consideration should also be given to the building
design and layout of areas, as these may influence the decision and design
relating to, for example, the number of air-handling units (AHUs), components
in AHUs, room pressure, pressure differentials, pressure cascades, levels of
filtration, humidification, dehumidification, and heating and cooling of air. These
may, in turn, have an impact on the quality of materials and products, as well as
the functioning of equipment and instruments.

The conditions of areas should be defined and should be appropriate
for storage, manufacture and use, as appropriate, of equipment, instruments,
materials and products. It should further ensure that comfortable conditions are
maintained for operators.

2, Risk assessment and design

21 Risk assessment

In line with the current approach in GMP, risk identification should be done
for utilities such as HVAC systems. A science-based, comprehensive exercise of
risk assessment should be used to determine risks related to possible failure of
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the HVAC system and AHUs (including their components and subcomponents).
An appropriate risk-assessment tool, such as failure modes and effects analysis or
fault tree analysis, should be selected. Controls should be identified to eliminate
the risks, or minimize the risk to an acceptable level. For example, the effect of
failure of one or more AHUs in the HVAC system; failure of dust-extraction
systems; or failure of AHU components such as filters, heating coils, cooling
coils and fans should be assessed, and appropriate controls should be identified
and implemented.

For more information on risk assessment, refer to the current WHO
[World Health Organization] guidelines on quality risk management (4).

22 Design parameters

Manufacturers should define the design parameters of the HVAC system,
to ensure appropriate operation and functioning of the system, which is
needed for all the areas. Special consideration should be given to the required
conditions for storage, manufacture and handling of materials and products,
equipment and instrument functioning, personnel (operator) requirements and
contamination control.

3. Glossary

For definitions and abbreviations, see Part 1 (2).

4, Premises

41 Premises design

Both the architectural design of the building and that of the HVAC system should
be carefully considered when attempting to achieve the general objectives of
preventing contamination and cross-contamination and ensuring an appropriate
environment for the production and control of pharmaceutical products. It is
important to ensure that the required environmental conditions, cleanliness and
containment are achieved and maintained.

The infiltration of contamination from outside air should be minimized
by the use of appropriate filtration, room pressure differentials and airlocks.
Manufacturing facilities should normally be maintained at a positive pressure
relative to the outside, to limit the ingress of contaminants. Where facilities are
to be maintained at negative pressures relative to the ambient pressure, special
precautions should be taken to avoid ingress and egress of contaminant.

Risks of contamination should be controlled, especially in the case of
potent contaminants, to ensure protection of materials, products, operators and
the environment.
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Where necessary, air locks, change rooms and pass-through hatches may
be considered and provided with effective ventilation and filtered air. Special
attention should be given to door design, as gaps between doors and floors, doors
opening into low-pressure areas, and sliding doors can result in changes in the
pressure differential between areas. An interlocking system and a visual and/or
audible warning system may be used, where required, to prevent opening of more
than one door at a time where required.

In addition to the design of the premises, general controls should be
in place to ensure protection of materials, products and personnel. The HVAC
system can play a role in achieving this objective. Where identified, areas should
be maintained within defined limits for temperature, relative humidity, and
viable and non-viable particles. To ensure that the clean area is maintained at
the defined limits, areas are normally classified. When classifying the area, the
manufacturer should state whether the classification is for the “as built”, “at rest”
or “in operation” condition. For details, including definitions, see ISO 14644 (3).

Manufacturers may use different terms when classifying areas, including
Grade A, B, C, D, or ISO 7,1SO 8, or Level 1, Level 2 or others (5) (see Table A2.1).
When classifying an area, the class selected should be defined and described (see
also Section 7).

Table A2.1
Examples of area classification (5)

Level Example of area

Level 1 General area with normal housekeeping and maintenance, where there
is no potential for product contamination, e.g. warehousing

Level 2 Protected area in which steps are taken to protect the pharmaceutical
starting material or product from direct or indirect contamination or
degradation, e.g. secondary packing, warehousing, first-stage change
rooms

Level 3 Controlled area in which specific environmental conditions are defined,
controlled and monitored, to prevent contamination or degradation
of the pharmaceutical starting material or product, e.g. where
product, starting materials and components are exposed to the room
environment; plus equipment wash and storage areas for equipment
product contact parts

The following describes approaches (with illustrations by means of
diagrams) of different room arrangements and room pressures.
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12 Weighing/dispensing and sampling areas

A room for weighing (e.g. dispensing of materials) should be of appropriate
design (for examples, see Figs A2.1 and A2.2). It is often advantageous to have
several rooms associated with the weighing activity. These may include a pre-
weighing staging area, personnel airlock, material airlock, weighing area with a
containment booth, post-weighing staging area, washing area and provision for
waste removal. The HVAC system for such areas should ensure that the areas have
at least the same area classification as other production areas where materials and
products are exposed to the environment, logical flow of material and personnel,
and an appropriate number of AHUs, as well as appropriate pressure differentials,
containment, dust control, and rate of air exchange.

The objective of having a booth in a weighing room is to provide dust
containment and operator protection. For example, the dust generated at the
weighing location should be extracted through a perforated worktop, thus
protecting the operator from dust inhalation, but at the same time protecting
the material and product from contamination by the operator by means of the
vertical airflow stream. The airflow velocity should be such that it does not
disrupt the sensitivity of balances.
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Fig. A2.1
Example of a weighing area
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Fig. A2.2
Examples of weighing areas
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Fig A2.2 continued
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Note that the adjacent room pressures impact on determining the dispensary pressures.
COB: cross-over bench; MAL: material airlock; W/h: warehouse.

Similar aspects may be considered when designing a sampling area, as
materials and primary components may be exposed to the environment during
sampling (for examples, see Figs A2.3 and A2.4).
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Sampling of materials such as starting materials, primary packaging
materials and products, should be carried out in the same environmental
conditions that are required for further processing of the product.

Fig. A2.3
Example of a sampling area
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A clean corridor concept is usually recommended for non-sterile oral
solid-dosage form production areas, where there is then a higher pressure in
the corridor compared to airlocks or production rooms. This is to facilitate
containment of dust and contaminants that may have been generated in
production rooms (see also the principles mentioned in the text on weighing/
dispensing and sampling areas) (for an example, see Fig. A2.5).

To further support containment, consideration may also be given to
having material airlocks (MALs) and personnel airlocks (PALs), where needed,
for entry and exit of processing areas (for an example, see Fig. A2.6). Appropriately
designed airlocks can assist in ensuring containment. Additional controls, such
as pressure differentials between areas, an appropriate number of air changes in
an area, and sufficient filtration of air, should be in place. The use of airlocks
assists in ensuring containment; however, other means may be considered to
achieve this objective, such as closed systems and pressure gradients between
adjacent areas.

Fig. A2.5
Example of a change room and some production areas
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Fig. A2.6
Example of a compression cubicle with material (MAL) and personnel (PAL) airlocks
(also used as an area to change garments)
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Washing areas should be designed and used in such a manner that
equipment and components will not be re-contaminated after cleaning. The
system supplying and extracting air from the area(s) should be suitably designed
to ensure that this objective is achieved. Principles that may be considered
include (but are not limited to) filtration of air, pressure differentials between
areas, air changes per hour and airflow directions (for an example, see Fig. A2.7).



Fig.A2.7
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5. Design of HVAC systems and components

The HVAC system should be appropriately designed, taking into consideration the
design of the facility, with various rooms or areas for storage of materials and in-
process materials or products, processing, and movement of materials, products
and personnel. The required cleanliness classification should be achieved, as well
as other parameters, such as air filtration, airflow velocity, air volumes, pressure
differentials, temperature, relative humidity, viable and non-viable particle
counts and containment. Conditions and limits should be specified, based on
need. Manufacturers should determine and define limits for these. These should
be realistic, appropriate and scientifically justifiable at rest, in operation and as
built at the time of design. In determining these, relevant factors and risks should
be considered, including but not limited to possible failures of AHUs, seasonal
variations, properties and types of materials and products, numbers of personnel
and risks of cross-contamination.

Other aspects, such as the number of AHUs, dust-collecting or dust-
extraction systems, the need for recirculation of air, percentage of fresh air (in
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the case of recirculated air) and the level of filtration of air should be defined by
the manufacturer when considering the design of the facility and activities in
different areas and rooms.

Manufacturers should maintain schematic drawings of the HVAC system,
AHUs and components. These should reflect the initial design and installation,
as well as the current situation. Changes made during the life-cycle of the system
should be reflected in change-control records and qualification protocols and
reports, as appropriate.

The components selected in an HVAC system should be of sufficient
capacity to ensure that the design objectives are met (e.g. for heating, cooling,
humidification, dehumidification, airflow volumes), taking impacting factors
into consideration, such as loss of air due to leakage and seasonal variations.
Materials for construction of components, and their placement, should be such
that these do not become the source of contamination. For example, components
should not shed particles and the sequence of components should be logical; for
example, filters should be placed in such a manner that any possible contaminants
generated in the system can be retained by filters and not be introduced into the
production area.

To prevent contamination of areas, components such as ventilation
dampers, filters and other services should be accessible from outside the
manufacturing areas (such as service corridors).

The overall design should be such that there is no possibility of undesired,
unfiltered air or contaminants entering manufacturing areas.

5.1 Containment

Manufacturers should ensure that appropriate measures are taken to contain
product dust in a manufacturing area, thus preventing or minimizing the risk of
contamination of other areas and possible cross-contamination. In some cases,
it may be advisable to have airlocks or pass-through hatches between rooms
or areas. In addition, sufficient dilution, pressure differentials (recommended
minimum values of 5 Pa) and airflow directions can further support containment
in an area.

5.2 Cleanliness

Areas should be maintained at the defined levels of cleanliness and classifications.
The HVAC system can support this through, for example, appropriate levels of
filtration of air, dilution and dust removal. Equipment, containers, personnel and
other related components should be appropriately located or placed in areas so
as not to obstruct airflow and the effectiveness of the HVAC system.
Recontamination should be prevented by ensuring that movement
of material and personnel is within the same area classification and not back
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and forth between areas of different classification. Where such back-and-
forth movement is unavoidable, appropriate controls should be identified and
implemented, to ensure that moving from a higher class to a lower-classified area
and back to a higher-classified area will not result in contaminants being brought
into the cleaner classified area.

53 Automated monitoring systems

The performance of the HVAC system achieving and maintaining the desired
results for parameters such as temperature, relative humidity, airflow and pressure
differential should be carefully controlled and monitored. This is to ensure
that there is no departure from these limits during manufacturing. Monitoring
systems should be in place to ensure that the system operates within its design
limits. Manual or automated (computerized) systems may be used.

Automated monitoring systems may provide possibilities for ongoing
monitoring with better assurance of compliance with the defined limits. Where
these automated systems are considered to be good practice (GXP) systems,
these should be appropriately validated. The scope and extent of validation of
the computerized system should be determined, justifiable and appropriately
executed. This includes, but is not limited to, access and privileges to the software,
setting of limits, monitoring and acknowledging alarms, audit trails, controls,
and reporting.

54 Switching off air-handling units

It is recommended that the HVAC system be operational on an ongoing basis.
Where a manufacturer decides to use energy-saving modes or switch some
selected AHUs off at specified intervals, such as overnight, at weekends or for
extended periods of time, care should be ta