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1. Introduction

1.1 Background

With advances in biotechnology and immunology, novel vaccines have been developed
extensively while improvements of approved vaccines have also been studied. However,
there are no certain standards for safety evaluation of vaccines due to their diversity and
species specificity. Therefore, in order to determine the toxic effects of novel vaccines, it is
necessary to choose the type and content of non-clinical evaluation based on the best
science currently available.

1.2 Objectives

Non-clinical studies for vaccines include in vifro and in vivo product characterization,
proof of concept studies, and safety assessment, which are prerequisite for vaccines to
move from non-clinical to clinical development. This guideline provides the general
principles for designing non-clinical safety studies for vaccines and adherence to the
principles is intended to improve the quality and consistency of the non-clinical safety data
supporting the development of vaccines.

The primary goals of non-clinical safety evaluation are as follows:
1) To assess the safety of doses in humans;

2) To identify potential target organs for toxicity;

3) To study whether such toxicity is reversible; and

4) To identify safety parameters for clinical monitoring.

In addition, identifying potential risks associated with vaccines under development in
non-clinical safety studies using animals is useful for considering the protocols of
subsequent human clinical studies.

1.3 Scope

Vaccines are medicinal products containing antigenic substances capable of inducing
specific and active immunity against an infectious pathogen or its toxin or an antigen
produced from an infectious pathogen or its toxin. Vaccines include chemically or
physically inactivated microorganisms that retain adequate immunogenicity, living
avirulent or attenuated microorganisms that retain immunogenicity, antigens
extracted/secreted from the organisms, and antigens produced by recombinant DNA
technology. In addition, such antigens may be aggregated, polymerized or coupled to
carriers in order to enhance their immunogenicity. Although most of these vaccines are
developed for pre- and post-exposure prophylaxis of diseases, the guideline may also be
applicable to some therapeutic vaccines against infectious diseases (e.g. HIV, HPV).

This guideline applies to novel vaccines unapproved in Japan that contain a novel



microorganism, antigen, or toxin, novel combined vaccines containing existing antigens,
vaccines with a new route of administration, and vaccines containing novel adjuvants.

On the other hand, for therapeutic vaccines for non-infections, vaccines that may be
covered by ICH S6 “Preclinical Safety Evaluation of Biotechnology-Derived
Pharmaceuticals,” including anti-idiotype antibodies or recombinant DNA vaccines, and
vaccines or vector vaccines for gene therapy, although this guideline may be applied to the
extent possible, it is necessary to consider studies required based on the peculiarity of each
vaccine formulation.

2. Non-clinical safety studies

2.1 General idea

Potential safety concerns associated with vaccines include general systemic toxicity, the
onset of the intended disease, the induction of excessive local reactions, adverse immune
responses such as autoimmunity or sensitization and in some cases, teratogenicity/
reproductive toxicity. In addition to those potential toxic effects inherent to vaccine
products, safety concerns arise from the toxic effects of impurities or contaminants and
interactions of components of the vaccine formulation. Therefore, novel vaccines must
always undergo non-clinical safety studies. If vaccines contain a novel adjuvant or a novel
excipient, the toxic effects of such additive should also be considered. However, in the
case of novel combined vaccines containing existing antigens or if scientifically justified,
e.g. vaccines are compositionally and pharmacologically comparable to a product for
which there is wide experience in clinical practice, the non-clinical safety studies as
required for a novel vaccine are not always needed.

2.1.1 Study design

Relevant models predictive of response in humans are not always available for vaccines
due to their diversity and species specificity. Therefore, based on available scientific
evidence, the need for non-clinical safety studies, types of studies, selection of the relevant
animal species, and study design need to be considered on a case-by-case basis.

Non-clinical safety studies are expected to be performed in compliance with “Good
Laboratory Practice (hereinafter referred to as GLP).” However, some studies may not be
able to comply fully with GLP depending on the situation. In such case, areas of
non-compliance should be identified and their significance should be evaluated relative to
the overall safety assessment.

Considerations of designing non-clinical safety studies using animals are the relevant
animal species/strains, the administration schedule and method, and the timing of
endpoints (e.g. clinical chemistry, autopsy). It is necessary to choose dosage levels, the
frequency of administration, the duration of administration, the route of administration,



and the observation period, in view of the administration method for clinical use.

2.1.2 Selection of animal species/model
Although relevant animal models are not always available for non-clinical safety studies
for vaccines, animal species should be selected by vaccine.

Ideally, animal species sensitive to the pathogenic organism or toxin should be used. At
least, animal species that are susceptible to the biological activity of the vaccine, e.g.
animal species that develop an immune response to the vaccine antigen should be used to
assess the safety profile.

Although toxicity studies are generally conducted in one relevant animal species before
initiating clinical studies, studies using non-human primates are not always required. Both
genders should normally be used or justification should be given for specific omissions.

2.1.3 Test material

The test material that is used in non-clinical safety studies for vaccines should be
comparable to the vaccine formulation proposed for clinical studies in terms of the
formulation and composition.

2.14 Route of administration

The route of administration should be the same as the intended route in clinical studies.
If the use of the intended route in clinical studies is not feasible for practical reasons, an
alternative route may be acceptable, but justification needs to be given.

2.2 Basic non-clinical safety evaluation: Specific considerations

2.2.1 Single dose toxicity studies

Single dose toxicity studies should be conducted usually in one animal species, using
one dose, in terms of the appropriate safety margin over the human clinical dose. The
single dose toxicity may be evaluated following the administration of the first dose in a
repeated dose toxicity study.

2.2.2  Repeated dose toxicity studies

The repeated dose toxicity should be evaluated usually in one animal species.
Concerning the duration and frequency of administration, intermittent administration
should be used in view of the proposed schedule for the clinical studies and the frequency
of administration should be increased compared to that for clinical use, taking account of
the immune response induced such as the antibody response of the animal. The same dose
as the human clinical dose per administration (/body) should be chosen. Depending on the
animal species used, it is necessary to choose an appropriate dose. Namely, if it is
physically difficult to administer the human dose (/body) in rodents, doses exceeding the
human dose may be chosen based on mg/kg (or mL/kg) by weight adjustment. If adequate
safety margins cannot be established using the human clinical dose per administration
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