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* Requirements for Poliomyelitis Vaccine (Oral) (Requirements for Biological
Substances No. 7) were first published in Wid HlIth Org. techn. Rep. Ser., 1962, No. 237.
The original draft of those requirements was prepared by a Study Group on Requirements
for Biological Substances, which met in Geneva from 7-12 November 1960. The member-
ship of this Study Group is shown in Appendix 1, page 56. A revised version of the
requirements, incorporating-additions and amendments made by a WHO Expert Group
on Requirements for Biological Substances, which met in Geneva from 16-22 March
1965, was published in Wid Hith Org. techn. Rep. Ser., 1966, No. 323. The membership
of this Expert Group is shown in Appendix 2, page 56.

The draft version of the present revised requirements was prepared by the following
members of the WHO Secretariat : Dr W.C. Cockburn, Chief Medical Officer, Virus
Diseases, WHO, Geneva, Switzerland ; Dr S. G. Dzagurov, Director, Tarasevié State
Institute for the Control of Medical Biological Preparations, Moscow, USSR (Consultant);
Dr L. Hayflick, Department of Medical Microbiology, Stanford University School of
Medicine, Palo Alto, Cal., USA (Consultant); Professor W. Hennessen, Behringwerke
AG, Marburg/Lahn, Federal Republic of Germany (Consultant) ; Dr R. L. Kirschstein,
Division of Biologics Standards, National Institutes of Health, Bethesda, Md., USA
(Consultant) ; Dr R. Murray, Director, Division of Biologics Standards, National Insti-
tutes of Health, Bethesda, Md., USA (Consultant) ; Dr F. P. Nagler, Chief, Virus Labo-
ratories, Department of National Health and Welfare, Ottawa, Ont., Canada (Consul-
tant) ; Dr A. S. Outschoorn, Chief Medical Officer, Biological Standardization, WHO,
Geneva, Switzerland ; Dr F. T. Perkins, Director, Division of Immunological Products
Control, National Institute for Medical Research (Hampstead Laboratories), London,
Engtand (Consultant) ; Dr S. S. Vrancheva, Medical Officer, Biological Standardization,
‘WHO, Geneva, Switzerland.
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Introduction

Since the Requirements for Poliomyelitis Vaccine (Oral) (Requirements
for Biological Substances No. 7) were first formulated and later revised
more experience has been gained in the control of this vaccine and the
twenty-third meeting of the WHO Expert Committee on Biological Stand-
ardization * agreed that there was a need for a further revision. In addition,
the development of the use of human diploid cells instead of the earlier use
of monkey kidney-cells for growing polioviruses for vaccine production
made it necessary to give consideration to recent technical advances. Since
publication of a set of amendments was not considered a satisfactory way
of revising the requirements, a complete new document has been prepared.
Some of it is identical with the requirements originally formulated or with
those in the previous revision, but alterations have been made where they
were considered necessary and in addition certain new requirements, includ-
ing those for human diploid cell poliomyelitis vaccine, have been introduced.

In revising these requirements account has been taken of the opinions
of consultants, the regulations and requirements for the manufacture and
control of this vaccine that have been formulated in a number of countries,
as well as information from both published and unpublished reports. In
addition, opinions and data have been received from a number of experts.

Grateful acknowledgement is made to the experts and institutions listed
below for their comments and advice and for supplying additional data
relevant to these requirements :

Dr I. Archetti, Istituto Superiore di Sanita, Rome, Italy

Dr A. J. Beale, Head, Biological Division, The Wellcome Research Laboratories,
Beckenham, Kent, England

Professor O. Bonin, Paul Ehrlich Institute, Frankfurt am Main, Federal Republic of
Germany

Dr J. Bond, WHO Regional Office for the Americas, Washington, D.C., USA

Dr B. D. By&enko, Deputy Director, Tarasevi¢ State Institute for the Control of Medical
Biological Preparations, Moscow, USSR

Dr H. Cohen, Director, Rijks Instituut voor de Volksgezondheid, Bilthoven, Netherlands

Professor M. P. Cumakov, Director, Institute of Poliomyelitis and Virus Encephalitis,
USSR Academy of Medical Sciences, Moscow, USSR

Mr V. F. Davey, Deputy Director (Technical), Commonwealth Serum Laboratories,
Parkville, Victoria, Australia

Dr W. R. Dowdle, Center for Disease Control, Atlanta, Ga., USA

Professor G. Edsall, Superintendent, State Laboratory Institute, Department of Public
Health, Boston, Mass., USA

Professor D. G. Evans, London School of Hygiene and Tropical Medicine, London,
England

1 Wid Hith Org. techn. Rep. Ser., 1971, No. 463, p. 24.
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Dr C. B. Gerichter, Director, Division of Laboratories, Ministry of Health, Jerusalem,
Israel

Dr J. J. Graydon, Senior Consultant, Commonwealth Serum Laboratories, Parkville,
Victoria, Australia

Mr A. Hampson, Commonwealth Serum Laboratories, Parkville, Victoria, Australia

Dr J. W. F. Hampton, National Biological Standards Laboratory, Viral Products
Section, Parkville, Victoria, Australia

Professor G. Heymann, Paul Ehrlich Institute, Frankfurt am Main, Federal Republic of
Germany

Dr M. R. Hilleman, Director, Virus and Cell Biology Research, Merck Institute for
Therapeutic Research, West Point, Pennsylvania, USA

Dr Shigeo Honjo, Chief, Second Division of Experimental Animals, Department of
Veterinary Science, National Institute of Health, Tokyo, Japan

Dr D. W. Howes, National Biological Standards Laboratory, Viral Products Section,
Parkville, Victoria, Australia

Dr C. Huygelen, Director, Biologics Department, Recherche et industrie thérapeutiques,
Genval, Belgium

Professor D, Iki¢, Director, Institute of Inmunology, Zagreb, Yugoslavia

DrI. Z. E. Imam, Director General, Public Health Laboratories, Virus Research Centre,
Agouza, Cairo, Egypt

Professor M. Kantoch, Head, Department of Virology, State Institute of Hygiene,
Warsaw, Poland

Dr F. Kogoj, Vice-President, Yugoslav Academy of Sciences and Arts, Zagreb, Yugosla-
via

Dr P. Krag, Director, International Laboratory for Biological Standards, Statens Serum-
institut, Copenhagen, Denmark . .

Dr A. Lafontaine, Ministry .of Health and Family Affairs, Institute of Hygiene and
Epidemiology, Brussels, Belgium

Dr D. R. E. MacLeod, Assistant Director, Connaught Medical Research Laboratories,
Willowdale, Ont., Canada

Dr A. D. Macrae, Consultant Virologist, Regional Virus Laboratory, City: Hospital,
Edinburgh, Scotland

Dr H. Malherbe, The Poliomyelitis Research Foundation, Johannesburg, South Africa

Dr H. Mirchamsy, Associate Director, Razi State Institute, Teheran, Iran

Dr P. S. Moorhead, Associate Professor, University of Pennsylvania, The School of
Medicine, Department of Medical Genetics, Philadelphia, Pa., USA

Dr Keizo Nakamura, National Institute of Health, Japan, Tokyo

Dr R. Netter, Director, Virology Section, Laboratoire des Actions de Santé, Paris,
France '

Dr S. A. Plotkin, The Wistar Institute, Philadelphia, Pa., USA

Dr M. Pontecorvo, Director, Biological Division, Istituto Sieroterapico e Vaccinogeno
Toscano, Siena, Italy

Dr A. J. Rhodes, Associate Medical Director, Laboratory Services Branch, Ontario
Department of Health, Ont., Canada .

Dr J. de Rudder, Director of Manufacture, Pasteur Institute, Paris, France

Dr G. C. Schild, World Influenza Centre, National Institute for Medical Research,
Mill Hill, London, England

Dr J. B. Shrivastav, Director General of Health Services, Delhi, India
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ministration to man in extensive field trials to be immunogenic and free
from harmful effects.

Seed lot : A quantity of virus derived from an original vaccine pro-
cessed together and of uniform composition. Seed lots are not more
passages removed from the original seed virus than a number approved
by the national control authority.

Single harvest : A virus suspension of one virus type harvested from
cell cultures prepared from the kidneys of one monkey.

Bulk suspension : A pool of a number of single harvests of the same
virus type.

Final bulk : The finished biological preparation present in the container
from which the final containers are filled. The final bulk may be prepared
from one filtered bulk suspension, or from a blend of filtered bulk suspen-
sions, or from a dilution thereof.

Filling lot (final lot) : A collection of sealed, final containers of liquid
vaccine or dragees that are homogeneous with respect to the risk of con-
tamination during filling or preparation of the finished vaccine. A filling
lot must, therefore, have been filled or prepared in one working session.

Tissue culture infective dose 50% (TCIDyy) : The quantity of a virus
suspension that will infect 50% of cell cultures.

Plaque-forming unit (PFU) : The smallest quantity of a virus suspen-
sion that will produce a plaque in monolayer cell cultures.

* 2. General manufacturing requirements

The general manufacturing requirements contained in the revised
Requirements for Biological Substances No. 1 (General Requirements for
Manufacturing Establishments and Control Laboratories)* shall apply
to establishments manufacturing oral poliomyelitis vaccine, with the addi-
tion of the following :

Production areas shall be decontaminated before they are used for the
manufacture of oral poliomyelitis vaccine.

The production of oral poliomyelitis vaccine shall be conducted by a
separate staff, which shall consist of healthy persons, who shall be examined
medically at regular intervals. Steps shall be taken to ensure that all such
persons in the production areas and monkey quarters are immune against
poliomyelitis and do not excrete poliovirus or other micro-organisms of
significance to the safety of the vaccine. Personnel working in monkey
quarters shall be examined also for tuberculosis as outlined in Part A,

1 Wid Hith Org. techn. Rep. Ser., 1966, No. 323, p. 11.
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section 2 of the Requirements for Biological Substances No. 11 (Require-
ments for Dried BCG Vaccine).1

Visitors and persons not directly concerned with the production pro-
cesses shall not be permitted to enter the production areas.

It is desirable to pay particular attention to the recommendations
given in Part A, section 1 of the revised Requirements for
Biological Substances No. 1 (General Requirements for Manu-
facturing Establishments and Control Laboratories) # in regard
to the training and experience of the person in charge of produc-
tion and testing and of those assigned to various areas of respon-
sibility in the manufacturing establishment as well as to regis-
tration of such personnel with the national control authority.

3. Production control

3.1 Control of source materials
3.1.1 Virus strains

Strains of poliovirus used in the production of oral poliomyelitis vaccine
shall be identified by historical records, which should include information
on the origin of the strains and on the methods used in their attenuation.
Only strains that are approved by the national control authority shall be
used.?

*3.1.2  Monkeys used for obtaining kidney tissue and testing of virus

Monkeys of a species approved by the national control authority, in
good health, and that have not previously been used for experimental
purposes, shall be used as the source of kidney tissue for the production
of virus.

The monkeys shall be kept in well-constructed animal rooms in cages
spaced as far apart as possible with adequate ventilation. Adequate pre-
cautions shall be taken to prevent cross infection between cages. The
monkeys shall be housed not more than 2 per cage and cage-mates shall
not be interchanged. The monkeys shall be kept in the country of manu-
facture of the vaccine in quarantine groups # for a period of not less than
6 weeks before use. If at any time during the quarantine period the overall
death rate of a shipment consisting of one or more groups reaches 5%
(excluding deaths from accidents or causes specifically determined not to
be due to infectious diseases) monkeys from that entire shipment shall
continue in quarantine from such time for a further period of not less

1 Wid Hith Org. techn. Rep. Ser., 1966, No. 329, p. 36.
* Wid Hith Org. techn. Rep. Ser., 1966, No. 323, p. 13.
8 See General Considerations, p. 23.

4 A quarantine group is a colony of selected, healthy monkeys kept in one room,
with separate feeding and cleaning facilities, and having no contact with other monkeys
during the quarantine period.



