
The role of the individual and the community
in the research, development, and use of biologicals
with criteria for guidelines: a Memorandum*

In view of the widely recognized need to use available vaccines and other biologicals and
to develop new ones to control many diseases of world-wide importance, this Memorandum
considers the increasingly complex problems that face investigators and public authorities
that must review and approve pre-licensing studies and also large-scale regular use. It is
stressed that the proper conduct ofbiologicals research in human beings must be considered
from the scientific, sociological, ethical, and legalpoints ofview. The Declaration ofHelsinki
is regardedoffundamental importance and its applicability to biologicals research is discussed.
Recommendations are made for continued international collaboration in this field and " Cri-
teria on the Role of the Individual and the Community in the Research, Development, and
Use of Biologicals" are formulated. General criteria and specific criteria related to the
design offield trials, human involvement in field trials, and surveillance of safety and effec-
tiveness of biologicals in routine use are discussed.

For several decades there has been growing con-
cern over assuring continued and responsible in-
volvement of human subjects in biomedical research.
Many international organizations, national agencies,
professional scientific groups and research institu-
tions have established guidelines and procedures to
standardize and regulate the research efforts in
which human participation is essential. In some
countries there are comprehensive mechanisms to
ensure and document the voluntary and informed
participation of human research subjects and to
review proposed studies for ethical as well as scien-
tific acceptability.

Hitherto the main interest has been in clinical
investigations, both diagnostic and therapeutic, with
emphasis on the protection of the individual. Less
attention has been given to preventive medicine in
which both the community and the individual are

* This Memorandum was prepared by the participants
listed on pages 654-655, who participated in a conference on
this topic in Geneva on 2-5 March, 1976. The conference
was co-sponsored by: World Health Organization; World
Medical Association; International Association of Biological
Standardization; Council for International Organizations
of Medical Sciences; Center for Disease Control, United
States Public Health Service.

Reprints may be obtained from the Division of Com-
municable Diseases, World Health Organization, 1211 Geneva
27, Switzerland, or the Center for Disease Control, Atlanta,
GA, USA.
A French translation of this Memorandum will appear

in a future issue of the Bulletin.

objects of study and are vitally concerned with the
outcome of the investigations. This is particularly
the case in research and surveillance of biologicals
since such products are the principal tools of preven-
tive medicine throughout the world.

The science and control of biologicals a

During the last fifty years, communicable diseases
in many parts of the world have been dramatically
reduced in incidence and severity as a result of
systematic immunization. In less advanced countries,
however, many diseases that can be prevented by
vaccination, with the notable exception of smallpox,
remain as common and severe as they were in earlier
times. There is now a widely recognized need to
utilize available vaccines to achieve worldwide con-
trol of many diseases of public health importance,
including diphtheria, tetanus, whooping cough,
measles, poliomyelitis, and tuberculosis, as well as
other diseases of regional importance or of special
significance in certain circumstances.

Success in the development of vaccines for the
prevention and control of communicable diseases
stems from a strong and ever-broadening foundation
of immunological and other scientific knowledge.

a In this Memorandum the term "biologicals " is
limited to vaccines, toxoids, and antisera used in the pro-
phylaxis of human disease.
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Although other methods of control exist, or could be
developed, for some diseases, many more are, or will
become, susceptible to prevention or control with
biologicals. They include: some of the respiratory
and gastrointestinal diseases, venereal diseases, and,
especially in tropical and developing countries, the
parasitic diseases. To develop and test these new
vaccines it will be essential to continue field trials.
Development and testing of new vaccines on human
beings will pose increasingly complex problems for
investigators and for the public authorities which
must review and approve pre-licensing studies.

There are three major sources of funds for re-
search and development in biologicals: governments,
private foundations, and industry. In many coun-
tries, governments play a particularly important role
as the main financial resource for any extensive
research efforts as well as for distribution, control,
and evaluation of the marketed products. Funds
from foundations have been relatively small, but
used selectively they have played a crucial role in
supporting research on some diseases, for example
poliomyelitis. Such funds can also assist in identify-
ing needs for biologicals, financing scientific ex-
changes, and providing resources for basic research
upon which vaccine technology can be established.
Industry's role in the innovation of biologicals has
been and is very substantial but at present the
number of companies able and willing to make such
investments is decreasing. Industrial organizations
will undoubtedly continue their support of biologi-
cals research and development by assembling the
necessary expertise and material resources to de-
velop vaccines rapidly and bring them to the field
testing stage and finally into production. Because of
their responsibility for the control of communicable
diseases, governments have always assumed an
important role in research development and produc-
tion of vaccines. In many countries they have been
directly responsible for production and this activity
is likely to increase. Partnership between govern-
ment and industry has made effective contributions
in other countries.

In some countries vaccine-associated adverse reac-
tions, often without fault or negligence in production
or application, and sometimes not necessarily caus-
ally related, have added problems to the testing and
use of biologicals. Court actions have sometimes
resulted in large damage awards, notably concerning
oral poliomyelitis and pertussis vaccines, and to a
lesser extent with other licensed vaccines. Up to now
there have been no court actions associated with

research, but it is possible that the development of
new vaccines such as those against hepatitis B and
cytomegalovirus and the improvement of established
vaccines may be inhibited by public misunderstand-
ing and apprehension about vaccine risks. Litiga-
tion, however meritorious some individual claims
may be, adds to these difficulties.
Another difficulty in the development of new

biologicals is the diminishing supply of subhuman
primates available for research, preclinical testing,
production, and control of vaccines. Complex
import-export regulations, ecological considera-
tions, and political issues have contributed to these
difficulties. Various national and international
groups are attempting to overcome the shortage and
some governments are setting up breeding colonies
of key species.
Most countries manufacturing vaccines that are to

have international as well as national distribution
have developed regulatory mechanisms and standar-
dization procedures. In the last 17 years, WHO
Expert Committees have drawn up requirements for
24 separate biological products. These requirements
constitute the current basis for international control
of vaccines.
Although there is need for consistency in design

and execution of clinical trials, absolute uniformity
cannot be imposed. The general principles should be
agreed and emphasis should be placed on establish-
ing clearly the need for a new vaccine before pro-
ceeding with its development. Need should be deter-
mined by evaluating morbidity and mortality in
relation to specific characteristics of a community or
country and to other public health problems. Vac-
cines that are already in use, but which were not
subjected during development to currently recom-
mended methods of field testing, should be evalu-
ated, in most instances, on the basis of data obtained
during their regular use.

Trials of biologicals in human subjects should
begin only when comprehensive laboratory tests,
including tests in animals, for safety and efficacy
have been conducted. The principal investigator and
his team should be fully aware of all relevant
baseline data before any trials are begun and should
be alerted to possible vaccine-associated reactions.
The initial trial in a few human beings should be
designed to provide specific answers to the limited
number of pertinent questions about safety and
immunogenicity that can be obtained from such a
trial and should be proposed to, and conducted in,
persons least likely to suffer adverse effects.
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An important consideration in assuring maximum
safety in field tests of biologicals is the application of
the " phase method ", i.e., controlled incremental
increases in the numbers of human subjects based on
critical evaluation of data derived at each phase,
thus providing increasing information on the studies.
As regards consent for human subjects to partici-

pate in field trials of biologicals, it is essential that
informed consent be based on adequate and readily
intelligible disclosure of the possible risks of the
product and the procedure as well as of the indi-
vidual and community benefits reasonably expected
from the trial. Different methods are required to suit
different geographical, cultural, and other character-
istics of various population groups. It is extremely
important that potentially suitable volunteer groups
should be clearly defined before their participation is
sought.
Although there are risks of various kinds asso-

ciated with biologicals in field trials and in general
use, they have been strikingly rare mainly because of
the great care which hitherto has preceded the
investigation and general use of biologicals. How-
ever, unforeseen accidents do occur and it is impor-
tant to consider concepts of compensation for seri-
ous adverse reactions. Court cases have been ini-
tiated because of untoward incidents claimed to be
caused by vaccines and the specific legal systems
existing in various countries and their programmes
of social and medical compensation or insurance for
such problems vary. Some feel that the courts are
not at their best in deciding upon highly specialized
scientific matters and, furthermore, that the evalua-
tion of scientific and technical data can be even more
problematical in judicial systems utilizing lay juries.
The basis of plans currently operating in six

countries for compensating victims of injuries from
immunization that is obligatory or recommended by
health authorities, is redress for having rendered
benefit to the community by participating in a
vaccination programme. Some compensation
schemes are exclusive, precluding other legal action
against a manufacturer or a government agency
producing or distributing vaccine. Others permit a
choice of remedy and some are not definite in this
respect.

It is important to recognize that compensation of
persons injured as the result of participation in field
trials is as important as compensation for injury
from licensed products and that such compensation
systems should be expanded to include all research
subjects.

Human involvement in the development of biologicals
The proper conduct of biologicals research in

human beings must be considered from the scientific,
sociological, ethical, and legal points of view. In any
field trial many different aspects must be considered
and there must also be continuing active surveillance
of biologicals with regard to safety and effectiveness
after they are put into general use.
As regards the sociological aspects of human

participation in biologicals trials, it should be borne
in mind that ethical codes, protocol review and
acceptance, monitoring the conduct of trials, and
securing informed consent are all elements of social
control of research. They are primarily designed to
assure respect for the rights of the experimental
subjects. Although the term social control may
appear to have potentially coercive implications, the
mechanisms mentioned above are necessary. The
Declaration of Helsinki is of fundamental impor-
tance as the main basis for ethically acceptable
conduct of field trials, but it could be made more
clearly applicable by giving either an interpretation
of the text or specific examples from the field of
biologicals. Specialized ethical guidelines for the
testing of biologicals, as discussed later, are desirable
to supplement and support the Declaration of Hel-
sinki and similar more generalized documents.
There is a need for independent committee review,

including public, non-technical reviewers. Continu-
ous or periodic review throughout the field trial is
important to ensure public confidence and protec-
tion of subjects and all socioeconomic groups in-
volved should be adequately represented in the
review process. Where lower socioeconomic groups
are likely to participate in the trial, problems of
potential exploitation may arise, with the added
complication of ensuring adequate representation of
these groups on any reviewing body. One possibility
to be considered is the education of a special cadre of
persons who could serve as uniquely qualified mem-
bers for review committees for biologicals research,
having an " ombudsman " role. However, with such
a procedure, caution would be necessary to ensure
that such persons did not, as a result of their special
education, lose sight of their role as the advocates of
research subjects and become in essence part of the
"in-group ", thus losing their independent approach.
Community understanding and acceptance of, and

consent for, field trials of vaccines should be differ-
entiated from clinical research on individuals and be
met by special information techniques since it is not
simple to obtain informed consent from each indi-
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vidual when dealing with a large group. The problem
of conducting trials in the developing countries may
be quite different from those in the developed world.
It is essential not to exploit the illiterate or those
with limited capacity to understand fully the presen-
tation of risks and benefits. However, it should be
remembered that populations such as these are often
well able to comprehend the issues if an effort is
made to present them clearly and in a familiar
context, and in many instances these are the popula-
tions at greatest risk who stand to benefit most from
the development of an effective vaccine. Sociological
research on the methods and problems of communi-
cating technical information to large segments of the
public and to entire communities is an area for
exploration and study.

It is particularly important to recognize the very
slight risk that biologicals in field trials or in general
use pose for individuals, in contrast to the benefits
they yield both for individuals and for the com-
munity. Thus, it would seem reasonable to ask the
individual to undergo some risk for the good of
society within an acceptable ethical framework. How
ethical is it to put the individual at risk for the good
of society? Some believe that the good of the greater
number should, as a rule, prevail over the interests
of the few. Others strongly support the primacy of
the rights of the individual but agree that, this
primacy being affirmed and accepted, the individual
in exercising it should take into account his responsi-
bility to the community. There is general, but not
unanimous agreement, that the two points of view
are not necessarily irreconcilable and could both be
reasonable under differing circumstances. No pro-
duct could ever be tested or taken into general use
without exposing the recipients to some risk, how-
ever small this may be. The only acceptable course is
to present the facts clearly, simply, and unequivo-
cally and to give adequate social, medical, and legal
support to anyone harmed.
There are particular problems surrounding the

involvement of special populations-particularly as
regards prisoriers, the mentally retarded, the illiter-
ate, and the disadvantaged, whom it is not permitted
or recommended to include in research in most
countries. However, some feel that there are no
overriding ethical or moral reasons for arbitrarily
excluding any group from serving as subjects pro-
vided they are at risk from the disease under consid-
eration and would benefit if the study resulted in an
effective product. The involvement of children in
field trials, recognizing that children are frequently

essential in the testing of biologicals, demands spe-
cial care in obtaining consent from parents or guar-
dians on their behalf. In some countries these prob-
lems may raise legal and ethical questions. However,
in many instances children are the principal reci-
pients of the products developed and in such cases
extensive studies in adults would be inappropriate
because they would be called upon to assume risk
without any prospect of benefit. Review committees
should give special attention to all these questions.

There are particular problems concerning experi-
mentation in communities or large populations that
are not dealt with adequately by the existing codes
or guidelines designed to assist investigations with
individual human beings. Issues such as the risk/
benefit equation, the ability adequately to inform
subjects and obtain their consent, and the preserva-
tion of confidentiality call for special handling in
community studies. Guidelines are required that
specifically address the issues related to research for
the benefit of the community as well as for the
individual. Such guidelines should acknowledge the
individual and community benefits from testing and
use of biologicals; the use of the products predomi-
nantly in healthy people; and the expected long-term
benefits (see pages 650-652, " Criteria for guidelines ").
While it has generally been recognized that the

community derives substantial benefit from biologi-
cals, the major strategy of biologicals research,
development, and use in the past has focused on
assuring individual protection. In future there
should be more emphasis on the fact that biologicals
are public resources, and as such require public
encouragement, involvement, and support. The fact
that biologicals result in better health for communi-
ties as well as for individuals and that public partici-
pation in the development and use of biologicals is
essential for continued progress should be promoted
and dramatized.
Another area for attention is the teaching of

medical ethics. This topic is either completely absent
from most training courses in health or is poorly
taught. There is a need to integrate medical ethics
into medical curricula whenever appropriate and to
teach the subject by analysis of specific cases.

International objectives
The Oath of Hippocrates has long been an ac-

cepted ethic on medical professional practice. How-
ever, the medicolegal code on research involving
human beings (Nuremberg Code, 1947) that emerged
from the Nuremberg Trials stimulated the World

648



HUMAN INVOLVEMENT IN BIOLOGICALS RESEARCH: GUIDELINES

Medical Association to develop an ethical code for
the guidance of physicians conducting research on
human beings. In 1964 the Declaration of Helsinki
was adopted; it was revised in 1975 at the 29th World
Medical Assembly, Tokyo, Japan.

Guidelines could be used to improve communica-
tion not only within the professions but within the
community by building a foundation of confidence
in the research efforts aimed at individual and
community good.

Although uniformity in the standards for vaccines
and sera has largely been achieved thanks to inter-
national cooperation (these standards having been
embodied in regulatory instruments), the legal
framework concerning the licensing of biologicals
differs substantially from country to country. Some
states have, in fact, included biologicals under the
same provisions as those dealing with the licensing
of medicines. However, only in one state do the
legal provisions dealing with the licensing of biologi-
cals contain any reference to the ethical aspects of
research. In most countries, experimental trials must
be conducted on the basis of codes of ethics that are
practically all framed on the Declaration of Helsinki.
There is a need for international cooperation and

collaboration in the development, testing, produc-
tion, distribution, use, and determination of safety
and efficacy of biologicals. Continuing international
surveillance is essential to detect adverse effects,
prevent improper use and assure continued efficacy,
and the information must be made available to all so
that broad distribution and use of safe and effective
products can be achieved.
Although WHO has published " Requirements "

for 24 biological products, further progress could be
made in the standardization of production methods,
collecting information on field trials in progress, and
making available the data on responses to particular
immunization schedules where appropriate. Reac-
tions to vaccines in different populations should be
studied and the data published. The International
Association of Biological Standardization has sug-
gested that such data could be collected through its
membership and has offered to collaborate with
WHO in this matter.

RECOMMENDATIONS

It is recommended that the co-sponsors of the
Conference continue mutual cooperation and ex-
change of information on the role of the individual
and community in research, development, and use of
biologicals.

Within this framework it is further recommended:

1. That the World Medical Association should keep
under review the Declaration of Helsinki and con-
sider providing an interpretive commentary on its
content. It should give attention to the special
problems connected with the research, development,
and use of biologicals in public health programmes.

2. That the International Association of Biological
Standardization give its attention to promulgating
codes of practice to be followed in the stage of
research and development of biologicals before tests
in human subjects become necessary. Special atten-
tion should be paid at an early stage to standardizing
the specifications to be met for each product or
group of products.

3. That the Council for International Organizations
of Medical Sciences continue its work on the protec-
tion of human rights in relation to scientific progress
in biology and medicine, including the problems
associated with community and individual involve-
ment in further research and development of biologi-
cals.

4. That the World Health Organization within the
existing Expanded Programme on Immunization
and the programme for standardization of biologi-
cals reinforce its task of collecting and disseminating
information on biologicals to ensure the develop-
ment of optimal use in the prevention of disease on a
global basis. It should take an even more active role
than hitherto in the organization of international
collaborative studies and field trials. It should also
further develop and coordinate international cooper-
ation in the surveillance and control of biologicals
used in national immunization programmes.
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CRITERIA FOR GUIDELINES ON THE ROLE OF THE INDIVIDUAL AND THE
COMMUNITY IN THE RESEARCH, DEVELOPMENT, AND USE OF BIOLOGICALS

Biologicals differ from drugs and other therapeu-
tic agents in that they have commonly been devel-
oped for the prevention of communicable diseases;
they are generally used in healthy people, frequently
infants and young children; and they usually provide
long-term protection for communities as well as
individuals. A special characteristic of biologicals is
the need in most instances for large-scale field tests
of safety and effectiveness before the product is
licensed. Continuing surveillance at local, national,
and international levels of the benefits and risks of
biologicals in use is also essential.
Both developed and developing countries have

need for biologicals and mutually beneficial collabo-
ration and partnership could lead to substantive
advances. In addition, such collaboration would
help to strengthen the scientific and technical com-
petency of the developing countries.
The ethical principles governing all biomedical

research apply generally to research on biologicals.
However, field trials and other tests and evaluations
of biologicals pose special conditions that contem-
porary ethical codes for clinical research may not
cover adequately. Criteria have therefore been devel-
oped to provide guidance for the suitable involve-
ment of human subjects in biologicals research.

These criteria are based in principle on the Decla-
ration of Helsinki a which needs to be amplified to
encompass research in the biologicals field, particu-
larly when groups and communities are involved. As
in all research an essential prerequisite is the moral
integrity and scientific skill of the investigators.
These criteria are designed to assist governements,

agencies, or investigators in developing their own
codes of practice when undertaking research in
biologicals including field trials. They should also be
useful in developing educational and orientation
programmes for subjects in field trials and for the
community.

GENERAL CRITERIA

A. National and international bodies, in recognizing
the special characteristics of biologicals research,
development, and use, should take into account:

a As revised by the 29th World Medical Assembly,
Tokyo, Japan, 1975. See also " Selected bibliography
page 652.

1. Procedures to identify systematically the needs
for biologicals and the scientific and technical pos-
sibilities for their development. This is of particular
importance as regards the needs of developing coun-
tries and of some special populations at high risk for
certain diseases.

2. Economic and social strategies for supporting
the research, development, and use of biologicals
including the required skilled manpower and other
essential resources.

3. Social and legislative action to be taken to
provide for the needs of subjects involved in biologi-
cals research and recipients of biologicals in general
use who suffer disabling adverse effects.

B. To enhance progress in research, development,
and use of biologicals, collaboration between
national and international bodies should be im-
proved to extend knowledge and experience in the
pre-licensing field trials of new biologicals and in the
continuing surveillance of safety and efficacy of
products in routine use. Information obtained from
these activities should be widely shared.

C. National and international bodies should seek to
increase public awareness of both the individual and
the community benefits that accrue from systematic
use of safe and effective vaccines. They should stress
the importance of public support of, and involve-
ment in, biologicals research, development, and use
as a demonstration of social responsibility in health
protection.

D. Field trials in one country proposed by investiga-
tors and sponsors from another should be initiated
only after there has been mutual agreement on the
technical details, the appropriateness of the trial in
the selected population of the host country, and the
provision of adequate surveillance and evaluation. It
is the responsibility of supervisors of field trials,
investigators, and the authorities of the host country
to deal with ethical issues in accordance with ac-
cepted international standards based on the Declara-
tion of Helsinki and the particular ethical concerns
of the host country and the communities in which
the trial will take place. Provision should be made
for an international body to offer assistance in
technical and ethical review of protocols on request
from countries engaged in international trials.
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SPECIFIC CRITERIA

The following criteria require interpretation based
on the particular needs of countries or bodies plan-
ning to use them. No biological should be used in
humans until it has been judged by evidence from
laboratory and animal tests to be safe. Guidance in
assuring essential safety can be found in Appendix I
to this Memorandum (" The development of a bio-
logical product before marketing ") and in the
" Selected bibliography ".

I. Design offield trials a

1. Field trials must be designed to provide defini-
tive results with regard to safety and effectiveness of
biologicals.

2. A subgroup of the early-phase participants
should be evaluated periodically over many years for
evidence of long-term safety and effectiveness.

3. Protocols for field trials must be reviewed
critically by an independent review group for evi-
dence of scientific quality, assurances of safety, and
full respect for the dignity and integrity of human
beings.

4. Protocol review for the protection of the rights
of participants at local, national, and international
levels should involve technical and non-technical
persons who are competent and responsible mem-
bers of the community.

5. A sufficient amount of data on safety, potency,
and effectiveness must be derived from trials in
communities or population groups that in age, sex,
and other characteristics are comparable to those
expected to be the principal recipients when the
product becomes generally available.

6. Field trials should be continuously evaluated
and should be terminated as soon as the results are
conclusive. If the product is effective, control groups
should receive it as a matter of priority. Results of
trials should be made available to the review com-
mittee and, once meaningful studies have been com-
pleted, made available upon request to interested
persons.

II. Human involvement in field trials

1. Ethical selection of research subjects must be
made on the basis of their free choice to participate

a The organization, execution and evaluation of field
trials has been the subject of numerous publications. See
" Selected bibliography-Biologicals documents".

in studies that offer possible personal and public
benefit, and this consent should be recorded before
the studies begin.

2. The first administration to human beings
should be carried out under careful observation on a
small number of persons presumed to be least at risk
from the vaccine and in whom a reaction might
reasonably be expected to be the least injurious.

3. Consent to participate in biologicals research
must also be consistent with existing national legal
requirements, sociocultural attitudes, and profes-
sional codes of conduct. Special care must be used in
obtaining consent for emotionally or intellectually
handicapped individuals living in institutions or
other custodial environments as well as for prison-
ers, military personnel, students, and other similar
groups whose general freedom of choice to partici-
pate may be questioned.a Parents or legal guardians
may give the researchers consent for their minor
children to take part if the biological to be studied is
intended for these children's benefit; special care
must be used in obtaining consent for children living
in institutions or other custodial environments. All
these points should receive the particular attention
of the review committee.

4. Potential research subjects (or their legal guar-
dians) should be informed of the objectives of the
study, including full and clearly intelligible disclo-
sure of the risks of the procedure and the individual
and community benefits that may be reasonably
expected. Since large field trials pose special prob-
lems of communication, appropriate information
should be disseminated to communities and indi-
viduals in a variety of ways and well in advance of,
as well as during, the trials. The results should be
made available quickly.

5. Review of multinational trials should take into
account the ethical principles contained in accepted
international standards based on the Declaration of
Helsinki and the particular ethical concerns of the
host country and the communities in which the trial
will take place.

6. Individuals in any sector of a population
should not be excluded from being involved in well
conceived field trials of biologicals which are de-
signed for their benefit, unless this is contrary to
existing local statute, regulation, or social custom.b

b One participant did not find it possible to subscribe
to the statements in these sentences, which he thought were
not sufficiently restrictive.
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III. Surveillance of safety and effectiveness

1. There must be assurance of a high degree of
quality control in the production, distribution, and
use of biologicals.

2. There should be continuing assessment of the
safety, effectiveness, and patterns of the use of
biologicals based on balancing their benefits and
risks and the alternatives that may have become
available. The collection, analysis, and dissemination
of data, particularly on safety, on a local, national,

and international basis, is essential for confidence in
recommending their continued use.

3. Efforts should regularly be made to improve
biologicals. It is recognized that substantially modi-
fied products may need to be evaluated in studies in
which they are compared with the previous product
to determine safety and effectiveness.

4. In order to minimize misuse, health workers
involved in immunization programmes should be
fully informed of the characteristics of, and contra-
indications to, the biologicals they are using.
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Annex 1

THE DEVELOPMENT OF A BIOLOGICAL PRODUCT BEFORE LARGE-SCALE USE

There are two stages for the testing of a new
vaccine.

Stage 1. The development of the " seed"

As soon as the etiological agent of an infectious
disease has been identified and grown in vitro, the
possibility of producing a vaccine may be consid-
ered. The first stage in development, however, is the
production of a " seed " from which future batches
of vaccine will be prepared. Frequently a process of
attenuation is necessary but eventually a stage is
reached when all laboratory tests have been com-
pleted and there has not been evidence of any
untoward reaction. At this stage, however, the
potential " seed " must be administered to small
groups of subjects, including representatives of those
in whom the vaccine is most likely to be used.
When such trials have shown that the " seed"

is satisfactory the production of vaccine may be
considered and the production and testing passes on
to Stage 2.

Stage 2. The development and testing of the vaccine
before large-scale trials and marketing

Before a vaccine is subjected to trials in volun-
teers, the following criteria for the production and
testing of the vaccine should be satisfied:

1. The vaccine shall be produced in premises and
by staff in compliance with " The general require-
ments for the manufacturing establishments and
control laboratories ".a

2. The vaccine shall have been made from a seed
approved by the national control authority in the
country in which it is produced.

3. The method of production shall have been
approved by the national control authority. Tests on
the substrate used for the growth of the microorga-
nism, together with any added excipient, shall have
shown them to be safe and free from any kind of
toxicity. The results of such tests shall be made
available.

4. Each batch of the vaccine, identified by batch
number, shall have been shown by appropriate in
vivo and in vitro tests approved by the national
control authority to be free from detectable extrane-
ous agents and toxicity.b

5. Whenever possible an animal model should be
developed and used for the assay of potency. Where
such a model exists the vaccine shall have been

a WHO Technical Report Series, No. 323, 1966, pp. 11-22.
b WHO Requirements for the manufacture and control

of many vaccines are available request to Chief, Biologicals,
World Health organization, 1211 Geneva 27, Switzerland.
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shown to protect against challenge or induce a
specific antibody response or state of sensitivity,
whichever is appropriate.

6. The manufacturer shall show consistency of
production from tests on serial batches of vaccine.
The results of all such tests shall be made available.

7. In those countries in which a safety committee
exists the vaccine shall have been approved for trial
in human beings by that committee. Written ap-
proval to this effect shall be made available. Coun-
tries without such a committee should establish one
as soon as their resources permit.
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