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1. Introduction

(1) The particulars and documents accompanying the application for Marketing Authorisation shall be given in accordance with the requirements below.

The toxicological and pharmacological tests must show:

a) the potential toxicity of the product and any dangerous or undesirable toxic effects that may occur under the proposed conditions of use in human beings; these should be evaluated in relation to the pathological condition concerned.
b) the pharmacological properties of the product, in both qualitative and quantitative relationship to the proposed use in human beings. All results must be reliable and of general applicability. Whenever appropriate, mathematical and statistical procedures shall be used in designing the experimental methods and in evaluating the results.

Additionally, it is necessary for clinicians to be given information about the therapeutic potential of the product.

(2) For biological medicinal products such as immunological medicinal products and medicinal products derived from human blood or plasma, the requirements of this Module may have to be adapted for individual products; therefore the testing program carried out shall be justified by the applicant. 

In establishing the testing program, the following shall be taken into consideration:

(i) all tests requiring repeated administration of the product shall be designed to take account of the possible induction of, and interference by, antibodies; and
(ii) examination of reproductive function, of embryo/foetal and peri-natal toxicity, of mutagenic potential and of carcinogenic potential shall be considered. Where components other than the active substance(s) are incriminated, validation of their removal may replace the study.

(3) The toxicology and pharmaco-kinetics of an excipient used for the first time in the pharmaceutical field shall be investigated.

(4) Where there is a possibility of significant degradation during storage of the medicinal product, the toxicology of degradation products must be considered.

A table of contents shall be provided that lists all of the non clinical study reports and gives the location of each study report in the Common Technical Document.

Copies of referenced documents, including important published articles, official meeting minutes, or other regulatory guidance or advice shall be provided accordingly.

Module 4 shall be presented according to the format of the Common Technical Document that is organised as follows:
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2. Study reports

The study reports shall be documented and presented in the following order.
2.1. Pharmacology.
a) - This heading covers the variations caused by the medicinal product in the functions of the physiological systems, whether these functions are normal or experimentally modified.

This study shall follow two distinct lines of approach.

Firstly, the actions on which the recommended application in therapeutic practice is based shall be adequately described. The results shall be expressed in quantitative terms using, for example, dose-effect curves, time-effect curves etc., and wherever possible, compared with data relating to a substance whose activity is known. Where a higher therapeutic potency is being claimed for a substance, the difference shall be demonstrated and shown to be statistically significant. 
Secondly, the investigator shall provide a general pharmacological characterization of the substance, with special reference to adverse reactions. In general, the main functions of the physiological systems should be investigated. The depth of this investigation must be increased as the doses liable to produce adverse reaction approach those producing the main effect for which the substance is being proposed. 
The experimental techniques, unless they are standard procedures, must be described in such detail as to allow them to be reproduced, and the investigator must establish their validity. The experimental results shall be set out clearly and, when relevant to the test, their statistical significance quoted. 
Unless good reasons are given to the contrary, any quantitative modification of responses resulting from repeated administration of the substance shall be investigated.

On these grounds, data concerning primary and secondary pharmaco-dynamics as well as safety pharmacology shall be provided.

b) - Pharmaco-dynamic medicinal product interaction.
Tests on combinations of active substances may be prompted either by pharmacological premises or by indications of therapeutic effect.

In the first case, the pharmaco-dynamic study shall demonstrate those interactions, which might make the combination of value in therapeutic use.

In the second case, where scientific justification for the combination is sought through therapeutic experimentation, the investigation shall determine whether the effects expected from the combination can be demonstrated in animals, and the importance of any collateral effects shall at least be investigated. 
If a combination includes a novel active substance, the latter must previously have been studied in depth.

2.2. Pharmacokinetics.
a) - Pharmacokinetics means the study of the fate of the active substance within the organism, and covers the study of the absorption, distribution, bio-transformation (metabolism) and excretion of the substance.

The study of these different phases may be carried out both by means of physical, chemical or biological methods, and by observation of the actual pharmacodynamic activity of the substance itself.

Information on distribution and elimination (i.e. bio-transformation and excretion) shall be necessary in all cases where such data are indispensable to determine the dosage for humans, and in respect of chemo-therapeutic substances (antibiotics, etc.) and substances whose use depends on their non-pharmacodynamic effects (e.g. numerous diagnostic agents, etc.).

Pharmacokinetic investigation of pharmacologically active substances is necessary. 
In the case of new combinations of known substances, which have been investigated

in accordance with the provisions of this marketing authorisation regulation, pharmacokinetic studies may not be required, if the toxicity tests and therapeutic experimentation justify their omission.

b) - The study reports on pharmaco-kinetics shall be documented and presented in the following order on the basis of: analytical methods and validation reports, absorption, distribution, metabolism (bio-transformation), excretion, pharmacokinetic active substance interaction (non clinical) and any other relevant pharmacokinetic studies.

2.3. Toxicology.
a) - Single-dose toxicity.
An acute test is a qualitative and quantitative study of the toxic reactions, which may result from a single administration of the active substance or substances contained in the medicinal product, in the proportions and physico-chemical state in which they are present in the actual product.

The acute toxicity test must be carried out in two or more mammalian species of known strain unless a single species can be justified. At least two different routes of administration shall normally be used, one being identical with or similar to that proposed for use in human beings and the other ensuring systemic exposure to the substance.

This study will cover the signs observed, including local reactions. The period during which the test animals are observed shall be fixed by the investigator as being adequate to reveal tissue or organ damage or recovery, usually for a period of 14 days but not less than 7 days, but without exposing the animals to prolonged suffering. Animals dying during the observation period should be subject to autopsy as also should all animals surviving to the end of the observation period. Histopathological examinations should be considered on any organ showing macroscopic changes at autopsy. The maximum amount of information should be obtained from the animals used in the study.

The single dose toxicity tests should be conducted in such a way that signs of acute toxicity are revealed and the mode of death assessed as far as reasonably possible. In suitable species, a quantitative evaluation of the approximate lethal dose and information on the dose effect relationship should be obtained, but a high level of precision is not required.

These studies may give some indication of the likely effects of acute over dosage in man and may be useful for the design of toxicity studies requiring repeated dosing on the suitable animal species.

In the case of active substances in combination, the study must be carried out in such a way as to check whether or not there is enhancement of toxicity or if novel toxic effects occur.

b) - Repeat-dose toxicity.
Repeated dose toxicity tests are intended to reveal any physiological and/or anatomopathological changes induced by repeated administration of the active substance or combination of active substances under examination, and to determine how these changes are related to dosage.

Generally, it is desirable that two tests be performed: one short-term, lasting two to four weeks, the other long-term. The duration of the latter shall depend on the conditions of clinical use. Its purpose shall be to determine by experiment the nontoxic dose range of the product and normally it shall last three to six months.

In respect of medicinal products to be administered once only to humans, a single test lasting two to four weeks shall be performed.

If however, having regard to the proposed duration of use in human beings, the investigator sees fit to carry out experiments of greater or lesser duration than indicated above, he must give adequate reasons for doing so.

Reasons should also be given for the dosages chosen.

Repeated dose toxicity tests shall be carried out on two species of mammals one of which must be a non-rodent. The choice of route(s) of administration employed shall depend on the intended therapeutic use and the possibilities of systemic absorption. The method and frequency of dosage shall be clearly stated.

The maximum dose should be chosen so as to bring harmful effects to light. The lower doses will then enable the animal’s tolerance of the product to be determined.

Wherever possible, and always in experiments on small rodents, the design of the experiment and the control procedures must be suited to the scale of the problem being tackled and enable fiducial limits to be determined.

The evaluation of the toxic effects shall be based on observation of behaviour, growth, haematological and biochemical tests, especially those relating to the excretory mechanism, and also on autopsy reports and accompanying histological data. The choice and range of each group of tests will depend on the species of animal used and the state of scientific knowledge at the time.

In the case of new combinations of known substances that have been investigated in accordance with the provisions of this Directive, the chronic long-term tests may, except where acute and sub-acute toxicity tests have demonstrated potentiation or novel toxic effects, be suitably modified by the investigator who shall submit his reasons for such modification.

Where a medicinal product is intended for topical use, systemic absorption must be investigated, due account also being taken of the possible use of the product on broken skin and absorption through other relevant surfaces. Only if it is proved that systemic absorption under these conditions is negligible may repeated dose systemic toxicity tests, foetal toxicity tests and studies of reproductive function be omitted.

If, however, systemic absorption is demonstrated during therapeutic experimentation, toxicity tests shall be carried out on animals, including where necessary, foetal toxicity tests.

c) - Geno-toxicity.
The purpose of the study of mutagenic potential is to reveal the changes which a substance may cause in the genetic material of individuals or cells and which have the effect of making successors permanently and hereditarily different from their predecessors. This study is obligatory for any new substance.

The number and types of results and the criteria for their evaluation shall depend on the state of scientific knowledge at the time when the application is lodged.

d) – Carcinogenicity.
Tests to reveal carcinogenic effects shall normally be required in respect of substances:

(i) having a close chemical analogy with known carcinogenic or co-carcinogenic compounds;

(ii) which have given rise to suspicious changes during the long-term toxicological tests; and
(iii) which have given rise to suspicious results in the mutagenic-potential tests or in other short-term carcino-genicity tests.

Such tests may also be required in respect of substances to be included in medicinal products likely to be administered regularly over a prolonged period of a patient’s life.

The state of scientific knowledge at the time when the application is lodged shall be taken into account when determining the details of the tests.

e) - Reproductive and developmental toxicity.
If the results of other tests reveal anything suggesting harmful effects on progeny or impairment of male or female reproductive function, this shall be investigated by appropriate tests.

This investigation comprises a demonstration of the toxic and especially the teratogenic effects observed in the issue of conception when the medicinal product under investigation has been administered to the female during pregnancy.

Although up to the present these tests have had only a limited predictive value in regard to the application of the results to human beings, they are thought to provide important information where the results show effects such as resorptions and other anomalies.

Omission of these tests, either because the medicinal product will not normally be used by women capable of child-bearing or for other reasons, must be adequately justified.

Embryo/foetal toxicity studies shall normally be conducted on two mammalian species, one of which should be other than a rodent. Peri- and postnatal studies shall be conducted in at least one species. Where metabolism of a medicinal product in a particular species is known to be similar to that in man, it is desirable to include this species. Also, it is desirable that one of the species is the same as in the repeated dose toxicity studies.

The details of the test (number of animals, amounts administered, timing of administration and criteria for evaluation of results) shall depend on the state of scientific knowledge at the time when the application is lodged, and the level of statistical significance that the results must attain.

2.4. Local tolerance.
The purpose of local tolerance studies is to ascertain whether medicinal products (both active substances and excipients) are tolerated at sites in the body, which may come into contact with the medicinal product as a result of its administration in clinical use. The testing strategy shall be such that any mechanical effects of administration or purely physico-chemical actions of the product can be distinguished from toxicological or pharmacodynamic ones.

In all cases, tests of local tolerance after repeated application shall be carried out with particular care and include histological examinations; the possibility of sensitization shall be investigated and any carcinogenic potential investigated in the cases referred to in section on carcino-genicity of this Module.

2.5. Other toxicity studies.
If available, other toxicity studies shall be documented and presented in the following order by taking into account the following parameters: antigenicity, immuno-toxicity, mechanistic studies, dependence, metabolites, impurities and any other relevant parameter. 
Module 4 Annex

List of references to non-clinical guidelines

References to EU guidelines are provided to assist applicants when compiling the chemical, pharmaceutical and biological part of the application. However, it remains the applicants’ responsibility to ensure that all relevant legislation and guidelines are taken into account in the preparation of each part of their dossier.

The guidelines referenced below are available on the EMEA WebSite http://www.emea.eu.int or in Volume 3B of the “Rules Governing medicinal products in the EU”– Eudralex, available on the WebSite of the European Commission http://pharmacos.eudra.org/F2/home.html. 

Although this annex will be updated regularly, applicants are advised to consult the EMEA Website for the latest versions or additions to the guidelines listed below.

Section 4.2.1 Pharmacology

	Safety pharmacology studies for human pharmaceuticals
	CPMP/ICH/539/00 (ICH

S7A)

	Points to Consider on the assessment of the potential for

QT interval prolongation by non-cardiovascular medicinal

Products
	CPMP/SWP/986/96


Section 4.2.2 Pharmacokinetics

	Pharmacokinetics and metabolic studies in the safety

evaluation of new medicinal products in animals
	EudraLex vol. 3B

	Toxicokinetics: the assessment of systemic exposure in

toxicity studies
	CPMP/ICH/384/95 (ICH

S3A)

	Pharmacokinetics: Guidance for repeated dose tissue

distribution studies
	CPMP/ICH/385/95 (ICH

S3B)


Section 4.2.3 Toxicology

	Note for Guidance on single dose toxicity
	Eudralex vol. 3B

	Note for Guidance on repeated dose toxicity
	CPMP/SWP/1042/99

	Duration of chronic toxicity testing in animals (rodent and

non-rodent toxicity testing)
	CPMP/ICH/300/95 (ICH

S4A)

	Guidance on specific aspects of regulatory genotoxicity

tests for pharmaceuticals
	CPMP/ICH/141/95 (ICH

S2A)

	Genotoxicity: a standard battery for genotoxicity testing of

Pharmaceuticals
	CPMP/ICH/174/95 (ICH

S2B)

	Guideline on carcinogenic potential
	Eudralex vol. 3B (to be

updated and replaced by

Update of Note for Guidance

on Carcinogenic Potential

CPMP/SWP/2877/00)

	Guideline on the need for carcinogenicity studies of

Pharmaceuticals
	CPMP/ICH/140/95 (ICH

S1A)

	Carcinogenicity: testing for carcinogenicity of

Pharmaceuticals
	CPMP/ICH/299/95 (ICH

S1B)

	Dose selection for carcinogenicity studies of

Pharmaceuticals
	CPMP/ICH/383/95 (ICH

S1C)

	Addendum to Note for Guidance on dose selection for

carcinogenicity studies of pharmaceuticals: addition of a

limit dose and related doses
	CPMP/ICH/366/96 (ICH

S1C[R])

	Points to consider on the Non-clinical assessment of the

carcinogenic potential of human insulin analogues
	CPMP/SWP/372/01*

	Reproductive toxicology: detection of toxicity to

reproduction for medicinal products including toxicity to

male fertility
	CPMP/ICH/386/95(ICH S5A) and

CPMP/ICH/136/95(ICH S5B)

	Points to consider on the Need for reproduction studies in

the development of human insulin analogues
	CPMP/SWP/2600/01*

	Note for Guidance on non-clinical local tolerance testing

of medicinal products
	CPMP/SWP/2145/00


General Guidelines

	Preclinical safety evaluation of biotechnology-derived

Pharmaceuticals
	CPMP/ICH/302/95 (ICH S6)

	Note for Guidance on preclinical pharmacological and

toxicological testing of vaccines
	CPMP/SWP/465/95

	Note for Guidance on the pre-clinical evaluation of anticancer

medicinal products
	CPMP/SWP/997/96

	Replacement of animal studies by in-vitro models
	CPMP/SWP/728/95

	Environmental risk assessment for human medicinal

products containing or consisting of GMOs (under

revision)
	EudraLex vol.3B




* new guidelines
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