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RESEARCH GUIDELINES FOR EVALUATING THE SAFETY AND 
EFFICACY OF HERBAL MEDICINES 

1. INTRODUcnON 

1.1 Background 

Herbal medicines, as the major remedy in traditional medical systems, have been used in 
medical practice for thousands of years and made a great contribution to maintaining human 
health. A majority of the world's population in developing countries still rely on herbal 
medicines to meet their health needs. The use of these medicines has a particularly rich 
tradition among the peoples of the Western Pacific Region. In recent years, this has extended 
far beyond its original ethnic setting. The attention paid by health authorities to the use of 
herbal medicines has increased considerably, both because they are often the only medicine 
available in less developed areas and because they are becoming a popular alternative medicine 
in more developed areas. 

WHO is fully aware of the importance of herbal medicines for the health of many people 
throughout the world, as stated in a number of resolutions adopted by the World Health 
Assembly and the Regional Committee for the Western Pacific. Thus herbal medicines have 
been recognized as a valuable and readily available resource for primary health care, and WHO 
has endorsed their safe and effective use. A comprehensive programme for identification, 
cultivation, preparation, evaluation, utilization and conservation of herbal medicines has been 
developed. Meanwhile, it has been realized that medicinal plants are a valuable resource for 
new pharmaceutical products and thus a potential source of new drugs as well as for economic 
development. 

WHO supports the appropriate use of herbal medicines and encourages the use of 
remedies that have been proven to be safe and effective: A few herbal medicines have 
withstood scientific testing, but others are used simply for traditional reasons to protect, restore 
or improve health. Most herbal medicines still need to be studied scientifically, although the 
experience obtained from their traditional use over the years should not be ignored. Member 
States have been seeking the cooperation of WHO in identifying safe and effective herbal 
medicines for use in their national health care systems. As there is not enough evidence 
produced by common scientific approaches to answer questions of safety and efficacy about 
most of the herbal medicines now in use, the rational use and further development of herbal 
medicines will depend on further appropriate scientific studies of these products, and thus the 
development of criteria for such studies. 

1.2 Goals 

1.2.1 To strengthen research for the evaluation of the safety and efficacy of herbal 
medicines. 

1.2.2 To strengthen and promote the rational use of herbal medicines. 
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1.3 Objectives 

1.3.1 To ensure the safety and efficacy of herbal medicines used in the health care 
systems of countries within the Region and elsewhere in the world. 

1.3.2 To provide a basis for the Member States to develop their own research 
guidelines for the study of herbal medicines. 

1.3.3 To facilitate the exchange of research experience and other information so that a 
body of reliable data for the validation of herbal medicines can be accumulated. 

1.4 Definition of terms 

1.4.1 Herbal medicine 

A plant-derived material or preparation with therapeutic or other human health 
benefits which contains either raw or processed ingredients from one or more plants. In 
some traditions, materials of inorganic or animal origin may also be present. 

1.4.2 Characterizing compound 

A natural constituent of a plant part that may be used to assure the identity or 
quality of a plant preparation, but is not necessarily responsible for the plant's biological or 
therapeutic activity. 

1.4.3 Biological activity 

A change in the base-line function of an animal or part of an animal brought about 
by the administration of a test substance. 

1.4.4 Therapeutic activity 

An intervention that results in the amelioration of the manifestations of human 
disease. . 

1.4.5 Processed plant materials 

Plant materials treated according to traditional procedures to improve their safety 
and/or efficacy, to facilitate their clinical use, or to make medicinal preparations. 

1.4.6 Medicinal preparations of plant materials 

Medicinal preparations that contain one or more of the following: powdered plant 
materials, extracts, purified extracts, or partially purified active substances isolated from 
plant materials. In certain cases, materials of animal or mineral origin may also be 
included in such preparations. 
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2. GENERAL CONSIDERATIONS IN HERBAL 
MEDICINE RESEARCH 

2.1 Legal considerations 

Governments should actively promote the rational use of herbal medicines that have been 
scientifically validated. To do so, they need a national policy for approving those that are safe 
and effective for specified clinical indications. The adoption of such policy will help to 
overcome some of the legal barriers against the use of herbal medicines which in some countries 
may still be inadequately standardized. 

Legislation concerning procedures for the registration of herbal medicine can play a very 
important role in ensuring that medicinal plant preparations are of acceptable quality, safety and 
efficacy. Research on herbal medicines, which is necessary to ensure their imprOVed utilization 
by the public, would benefit from strong governmental endorsement. 

2.2 Ethical considerations 

Research on herbal medicines must be carried out in accordance with all relevant ethical 
guidelines. 

2.2.1 Research on human subjects 

When human subjects are involved, research must be conducted in accordance with four 
basic principles: justice, respect for persons, beneficence and non-maleficence. 

2.2.2 Research on animals 

Research on animals must be carried out with respect for their welfare and consideration 
must be given to using in vitro laboratory methods that may enable experiments on intact 
animals to be reduced. 

2.2.3 Respect for the environment 

Proper consideration must be given to protection of the environment which supports the 
natural products that are the basis for herbal medicines and which may yield valuable medicinal 
products in the future. 

2.3 Selection of research projects 

Research projects should be selected with due consideration for several factors in addition 
to scientific interest. Three of these are the following: 

(1) potential value of the research results for improving the health of the community with due 
regard to the prevalence of disease and the feasibility of using alternative treatments; 

(2) the medical value of indigenous plants; 

(3) technical and financial considerations. 
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2.4 Research approaches 

Research on herbal medicines in the past has generally been carried out by individual 
researchers working independently. One researcher may find an active principle whose 
pharmacological and toxicological properties are then further studied elsewhere. Finally, yet 
another group may decide to go directly to human studies. 

A single multidisciplinary group may enable progress to be more rapid. In such a group 
the first step might be to collect information on folkloric experience whose scientific validity is 
then investigated. If appropriate pharmacodynamic studies seem to verify the traditional use, 
the group can begin to conduct more general pharmacological and toxicological tests to assure 
the safety of the medicinal product, which can then be tested in an initial clinical trial. 
Additional confirmatory clinical trials may be conducted if warranted. 

2.5 Assuring access to relevant databases 

Databases devoted to herbal medicines and natural products have been established in 
several countries and areas including China, Hong Kong, Japan and the United States. Easy 
access to such databases greatly facilitates the efforts of those interested in herbal medicines. 
Since the maintenance of such databases and access to them are costly, a government financial 
subsidy may be necessary in order to assure access of researchers and health planners to the 
information needed to hasten the rational use of herbal medicines in their countries. 

2.6 Education 

Dissemination of knowledge about herbal medicines in the form both of courses for 
professional health workers and of information for the public can greatly aid the overall effort 
to promote the rational use of herbal medicines. 

3. RESEARCH STUDIES 

3.1 Literature background 

As the various traditions of herbal medicine have their roots in many different cultures 
and have only recently been investigated scientifically, it must be recognized that knowledge 
about herbal remedies is apt to be still perpetuated by oral tradition and found in anecdotal 
observations rather than in systematic laboratory and clinical studies that have been published in 
the scientific literature. Furthermore, it must also be recognized that while some publications 
on herbal medicines may not meet the stringent requirements of international peer-reviewed 
journals, they may still provide potentially useful observations and ideas for further study. 
Therefore, a thorough literature survey should be the starting point for every serious effort in 
herbal medicine research. 

3.2 Protocol preparation 

A carefully planned protocol is a prerequisite for preparing any successful research 
project. A survey of the literature should help to put the objective of the project into sharp 
focus. A working hypothesis is then formulated and the experimental approach to test this 
hypothesis is designed. The methods necessary to gather the relevant data must, however, be 
executed with due consideration for the ethical aspects that govern experiments on both animals 
and human subjects. 
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3.3 Ouality specifications of plant materials and pra>aration 

All research on herbal medicines must specify the quality of the plant material or their 
preparation being investigated, in order that studies conducted by one investigator may be 
corroborated by other investigators (see Annex 1). 

3.4 Non-clinical studies 

The primary objectives of non-clinical studies are: 

(I) to determine whether such studies support the clinical use of a herbal medicine; 

(2) to characterize the range of pharmacological actions of herbal medicines; and 

(3) to define the chemical characteristics of pharmacologically active natural products 
and to elucidate their mechanisms or actions. 

3.4.1 Pharmacodynamic investigations are conducted in the light of the expected therapeutic 
effect of a herbal medicine using appropriate non-human systems. 

3.4.2 General pharmacological investigations are conducted to elucidate various 
pharmacological activities other than the main pharmacodynamic action. Such investigations 
usually cover the tests on nervous, cardiovascular, respiratory systems, and if necessary, 
others, and should be performed on conscious or anesthetized animals using adequate doses and 
proper routes of administration. 

3.4.3 Toxicological investigations are required to supplement human experience in defining 
possible toxicity from short-term use, but are particularly important in detecting toxicity that 
may occur either after prolonged exposure or years after the exposure has been discontinued. 
Generally, the longer the anticipated human use, the longer the test substance is administered to 
test animal s. 

3.4.4 Methods 

In the conduct of non-clinical research on herbal medicines, standard methods are usually 
employed. However, the use of novel technologies and methods resulting from scientific 
progress should be encouraged. 

(1) Pharmacodynamic and general pharmacological methods should utilize animal models 
or bioassays that closely relate to human disease as described by either traditional or modern 
medicine (see Annex 2). 

(2) Toxicological methods 

Animal and other toxicity studies are conducted according to generally accepted 
principles, referred to collectively as Good Laboratory Practice, which should be consulted in 
order to design appropriate studies (see Annex 3). 

(a) Systemic toxicity tests 

Systemic toxicity tests refer to alteration of either physiology, anatomy (gross or 
microscopic) or clinical chemistry (including haematology) that result from pathological 
changes in any organ distant from the site at which a herbal medicine is administered. 
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(i) Acute toxicity tests aim to determine toxic manifestations of the test 
substance that occur when animals are exposed to one or more doses of the test 
substance within a single 24 hour period. 

(ii) Long-term toxicity tests aim to determine toxic reactions when animals are 
exposed to the test drug for periods as long as their lifetime. In such tests, the 
animals are observed for behavioural changes as well as anatomical, 
physiological and biochemical manifestations of tissue damage. If pathological 
changes are detected during the period of drug administration, and the changes 
are not serious, it may be advisable to determine whether such changes are 
reversible after the drug is withdrawn. Thus, observations are made at intervals 
during continuous administration of the drug and then, evidence of pathology is 
detected, at periods after the drug has been withdrawn to determine whether such 
pathology is reversible. 

(b) Local toxicity tests are done to determine the local irritation and/or systemic 
absorption of herbal medicine used for local applications (e.g. respiratory inhalants, 
drugs applied to skin or mucosa). 

(c) Special toxicity test - Regulatory requirements for special toxicity tests vary 
among Member States. For herbal medicines containing commonly used herbs which 
have been used clinically for a long period of time, some countries may not require 
special tests. Mutagenicity tests, however, are commonly required. If any deviation 
from traditional use is contemplated (such as new use, new preparation, new route of 
administration or more prolonged administration), additional toxicity tests may be 
recommended. 

3.5 Clinical trials using herbal medicines 

3.5.1 Introduction 

These guidelines for the clinical evaluation of herbal medicine attempt to recognize the 
long and diverse history of traditional medicine in the Region and the differences between the 
diagnostic systems of modern and the various traditional medicines of the Member States. 
Although special considerations may be required, the general principles of the clinical trials of 
herbal medicines are similar to those applied to synthetic drugs. 

Clinical trials of herbal medicines may have two types of objectives. One is to validate 
the safety and efficacy that is claimed for a traditional herbal medicine. The other is to develop 
new herbal medicines or examine a new indication for an existing herbal medicine or a change 
of dose formulation, or route of administration. In some cases, trials may be designed to test 
the clinical activity of a purified or semi-purified compound derived from herbal medicines. 

3.5.2 Clinical trial protocol development 

The development of a protocol should be the joint effort of representatives from several 
disciplines such as clinical pharmacologists, pharmacists, biostatisticians, physicians and other 
relevant health care workers, as well as experts in traditional medicine. Ordinarily, the 
protocol group is chaired by the chief investigator, who is a physician. The protocol should 
include the following: 

(1) The title of the trial. 
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(2) A clear statement on the objectives of the study. 

(3) The justification of the proposed trial based on the available information on safety 
and efficacy, including a consideration of the non-clinical data as well as the drug 
utilization pattern and the disease spectrum for the country concerned. 

(4) The rationale for the composition of the formula being studied and its relation to 
the principles of both herbal medicine and pharmacodynamic data. 

(5) The type of trial (e.g. controlled, open) and trial design (parallel groups, 
cross-over techniques), blind technique (double blind, simple blind), randomization 
(methods and procedures). 

(6) Entry and exclusion criteria for study subjects (which may be based on diagnostic 
criteria of either modem or traditional medicine). 

(7) Number of trial subjects needed to achieve the trial objective, based on statistical 
considerations. 

(8) The therapeutic or clinical end points that are to be analysed at the conclusion of 
the trial (the unique nature of traditional medicine, which can relate to subjective 
wellness or quality of life, should also be considered when selecting the end points of the 
trial) . 

(9) Control groups to be used (whether the therapeutic control group or a placebo 
group is used will depend on the disease being studied and the availability of alternative 
modem drugs or herbal medicines of proven efficacy). 

(10) The subjective and objective clinical observations and laboratory tests which will 
be recorded during the course of the trial. 

(II) The treatment schedule for the duration of the trial, including dosage form and 
route of administration and the details of the product being used as a therapeutic control. 

(12) Criteria for other treatments that mayor may not be given to subjects during the 
trial. 

(13) The qualifications and experience of the investigators. 

(14) The facilities and the sites where studies will be undertaken. 

(15) Methodology for the evaluation of results (e.g. statistical methods and reports on 
patients/participants who withdrew from the trial). 

(16) Information that will be given to trial subjects. 

(17) Relevant communications with appropriate regulatory authorities. 

(18) Information given to the staff involved in the trial. 

(19) Medical care to be made available to patients after the trial. 
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When considering the above items, special attention must be given to designing a 
protocol that eliminates bias and reduces variance. 

3.5.3 Phases of a clinical trial 

A step-by-step approach is usually followed in the development of new herbal medicines, 
but may ordinarily be less necessary for a study to validate the safety and efficacy of a 
traditional herbal medicine. 

The point of entry to the trial phases will be determined by the nature and history of the 
herbal medicines being studied. 

Clinical trials are generally designated in terms of a "phase", although study designs 
appropriate for the clinical evaluation of a herbal medicine may. strictly speaking, fallon the 
borderline between two of the following classical definitions of the usual phases. 

Phase I: First trials for a new compound or a new formulation that are generally carried 
out with a small number of healthy volunteers or patients suffering from the disease for which 
the herbal medicine is intended. The main purpose of a phase I trial is to observe tolerance to 
the herbal medicine and therefore to get an indication of the dose that might be used safely in 
subsequent studies. 

Phase II: Studies on a limited number of patients to determine clinical efficacy and to 
further confirm safety. Such trials are preferably designed as randomized double-blind, 
controlled studies, using for control groups either an existing alternative treatment or a placebo. 
The dosage schedules established in such studies are then used for a more extensive clinical 
study. 

Phase III: A larger patient group is usually studied at several centres using a randomized 
double-blind design to validate preliminary evidence of efficacy obtained prior to the Phase II 
study. Ordinarily, such trials are conducted under conditions which are as close as possible to 
the anticipated conditions of normal use. 

Phase IV: Studies performed after the dosage form is available for general use. The 
main purpose of such studies is to detect toxic events that may occur so rarely that they are not 
detected earlier. 

Individual countries may design clinical trials that follow the general principles embodied 
in the four phases mentioned above; namely, first to ensure general safety, then to determine 
efficacy and finally to use post-marketing surveillance to be certain that rare but serious adverse 
reactions are not occurring and to confirm the long-term efficacy. 

3.5.4 Ethics review board 

The trial protocol should be considered by an ethics review board. The board will 
generally be established at an institutional level but boards existing at a regional or national 
level can also be used. The board will be an independent body constituted of both medical and 
non-medical members who are not involved in the experimental activity of the trial under 
review. The board will verify that the rights of the patients participating in the trial are 
protected and that the trial is justified in medical and social terms. The board will also consider 
the suitability of the trial protocol, patient selection and patient protection, and issues of 
informed consent of patients. The work of the board should be guided by the Helsinki 
Declaration (Annex 4). 
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The board will work under standard operating procedures which will be developed by 
each institution taking into consideration all necessary requirements of local regulatory 
authorities and related governmental agencies including such rules as those for good clinical 
practice (GCP). 

3.5.5 Responsibilities of investigators 

The investigators who participate in the design of the protocol will also be responsible 
for preparing all necessary material for review by the ethics review board. 

The investigators must be aware of such responsibilities as the following: 

- the appropriate medical care of patients in the study; 

- the ethical requirements for the trial (e.g. selection of patients, advice to patients); 

- a knowledge of the product used in the trial; 

- an appreciation of research methodology and the conduct of clinical trials (e.g. the 
recording and evaluation of results); . 

- an appreciation of the importance of careful monitoring of the trial and the need to 
take necessary action, to alter or terminate the trial if patients appear to be harmed by 
some aspect of the trial. 

3.5.6 The responsibilities of the sponsor 

If the product under investigation is supplied by a manufacturer, or if the trial is 
undertaken at the request of a manufacturer, the manufacturer (sponsor) has obligations to 
maintain the integrity of the investigators, the protocol group and the ethics review board, and 
to prevent harm to a patient. The sponsor of a study can be an institution or an individual 
investigator as well as a manufacturer. 

The material supplied for the trial will be prepared according to good manufacturing 
practices (GMP) to ensure the quality of the material used in the investigation and all data on 
the product will be made available to the investigator before the trial design is completed. 

The sponsor must meet all of the local requirements set by regulatory authorities and 
government agencies and should be aware of standards of good clinical practice. 

3.5.7 Data management 

The aim of record keeping and the handling of data is to gather information from the trial 
without error in a form that can later be analysed and reported. A case repon form (CRF) for 
each patient in the trial must be completed and signed by the investigator and the patient's files, 
CRFs and other sources of primary data must be kept for future reference. Patient data must be 
handled in a way that maintains confidentiality and yet ensures accuracy. All efforts should be 
made to maintain error-free records. 

When subjects are randomized to different groups, the randomization procedure used 
must be documented. In the case of a blinded trial, a code for the medicine actually 
administered must be kept under appropriate conditions. 
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3.5.8 Statistical analysis 

Biostatistical expertise is required when the trial is designed, and must continue to be 
available as data are collected, analysed and prepared for the final report on the trial. Statistical 
considerations will govern the number of patients needed to obtain a significant result from the 
trial, the number of patien~ needed depending on the anticipated difference in the result 
between the treatment groups of the trial. The plan for the statistical analyses to be used at the 
conclusion of the trial must be determined in advance and specified within the protocol. When 
results are finally analysed, they should be presented in a form that facilitates clinical 
interpretation. 

3.5.9 Reporting 

The Chief Investigator will be responsible for preparing a final report of the trial which 
should be provided to the sponsor, the ethics review board, and any other authorities 
determined by local legislation. The results of the trials conducted on herbal medicine should 
be published in a timely fashion and must include all significant positive and negative results. 
Even studies which fail to demonstrate efficacy should be published, as selective publication, 
showing only results that are favourable, will only lead to a form of misconception known as 
publication bias. 

3.6 Evaluation of herbal medicine research 

A formal procedure for the systematic evaluation of a research project or programme may 
greatly contribute to its success. Evaluation should be done at all stages from the design of the 
study, through the period of its implementation to after it is completed. 

The following elements of the programme or project should be examined: goals, 
conformity of the protocols with goals, progress of the research towards intended goals, and 
impact of research. 

3.7 Technolo&)' transfer and education 

3.7.1 Herbal medical research 

Training in such fields as phytochemistry and pharmacology, which contribute to the 
rational use of herbal medicines, will help to build a core of competent researchers for the study 
of herbal medicines. The productivity of such researchers will be enhanced by workshops, 
seminars, lectures, study tours, and scientific exchange programmes with colleagues from other 
countries. 

3.7.2 The health care professions 

Productive use of herbal medicines will be enhanced if the medical, dental, pharmacy and 
nursing professions provide continuing education on herbal medicines introduce the subject to 
their students and include it in their curricula. 

3.7.3 The public 

The public, too, will benefit if herbalists, manufacturers and distributors of herbal 
medicines have access to unbiased information about herbal medicines. 
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4. UTILIZATION OF THE GUIDELINES 

These research guidelines for evaluating the safety and efficacy of herbal medicines are 
issued by the WHO Regional Office for the Western Pacific. They are intended to facilitate the 
work of research scientists and clinicians in this field and to provide some reference points for 
the governmental, industrial and non-profit organizations that provide financial support for their 
work. It is hoped that these guidelines will be found general enough to enable each Member 
State to modify them to meet its own specific needs. In addition, the guidelines may be useful 
to the regulatory authorities who control the sale of these products and the governmental 
agencies and medical authorities who supervise their use in the health care system. 
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GUIDELINES FOR QUALITY SPECIFICATIONS OF 
PLANT MATERIALS AND PREPARATIONS 

ANNEX 1 

To ensure the reliability and repeatability of research on herbal medicines, the identity 
and quality of the plant material or preparation must be determined and stipulated according to 
the following headings. 

1. INFORMATION FOR FRESH, DRIED AND PROCESSED PLANT MATERIALS 

1 .1 Name and characteristics 

1.1.1 Name of the plant material in Latin, native languages and English whenever 
applicable. 

1.1.2 Scientific name of the plant with reference to the authors and the family to which it 
belongs. 

1.1.3 Part of the plant used and its condition, e.g. fresh aerial parts, dried root and rhizome, 
sliced or decorticated. 

1.1.4 Time and method of collection, preliminary preparation and drying. If the material 
has been processed, the method of processing (e.g. steamed, stir-baked, carbonized) should be 
indicated. 

1.1.5 A brief description of the distribution and habitat of the plant; growing wild or 
cultivated (including possible pesticide used). If more than one plant species is concerned, their 
differences should be indicated. Drawings or photographs of the plants should be provided. 

1. 1.6 Characterizing compounds of the plant materials, which may also be the biologically 
or therapeutically active principle, should be quantified and described with their structural 
formulae, particularly if they are uncommon. For the processed plant material, changes in the 
quantities of these characterizing compounds should be described. 

1.2 Ouality specifications 

1.2.1 Authenticity. A description of the macroscopic, microscopic and sensory 
characteristics of the plant should be provided, including drawings or photographs if possible. 
A description should be provided of the physical or chemical tests done to identify the plant 
substances and chromatogram of the active fraction or characterizing compound should be 
provided. If this is not possible, it should be sufficient to identify a characteristic mixture of 
substances ("finger print") of the plant material. 
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Annex 1 

1.2.2 Purity. Limits offoreign organic matter (e.g. stem and rachis fragments in the leaves 
or leaflets, leaf fragments in the flowers, etc.) and foreign mineral matter (e.g. sand and soil 
adhering to the plant material) should be specified; ash determinations should be provided. 

1.2.3 Assay. A physical, chemical or biological assay of any known or active fractions 
should be described and the biological activity of the plant materials expressed in terms of this 
assay along with an acceptable range for the assay results. 

1.2.4 Packaging, labelling and storage 

The conditions for packaging, labelling and storage should all be recorded. 

2. INFORMATION FOR MEDICINAL PREPARATIONS OF PLANT MATERIALS 

Among the medicinal preparations now widely used are powders, granules, pills, 
extracts, tablets and injections. Traditional powders and pills are made of powdered plant 
materials; tablets, granules, ointments and newer types of pills are mostly made of extracts; 
injections are made of purified extracts or pure active constituents isolated from the plant 
material. There are also certain medicinal preparations made of both powdered plant materials 
and extracts. 

2.1 Name and formula of the product 

2.1.1 Name in Latin, English and native languages. 

2.1.2 Formula including the name of each ingredient and the quantities used for 1000 g or 
1000 ml of the product. A quantity may be given as a range corresponding to a definite 
quantity of assayed active constituents. Any excipient used should be specified. 

2.1.3 Method of preparation to make 1000 g or 1000 ml of the product. The description of 
the method should include details of any process, such as solvent used, time and temperature of 
an extraction and concentration, as well as process used to reduce the level of microbial 
contamination. 

2.1.4 The active constituent, as far as they are known, should be stated and their structural 
formulae given. Any chemical or pharmacological incompatibility should be mentioned. 

2.2 Ouality specifications 

2.2.1 Authenticity. A description of macroscopic and sensory characteristics should be 
given and, if powdered plant materials are used as ingredients, their microscopic characteristics 
should be described together with drawings or pictures. Physical or chemical identification 
tests should be described and thin-layer chromatographic procedures for the characterizing 
compounds should be described. A drawing or photograph of the chromatogram should be 
included. For compound preparations, the most important ingredients should be identified, 
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Annex I 

including the use of a "finger-print" obtained by either thin-layer chromatography or high 
performance liquid chromatography. 

2.2.2 Purity. Limit test for heavy metals in extracts and test for freedom from methanol in 
alcoholic preparations should be specified. Limit tests for contaminants such as 
microorganisms, mycotoxins and pesticides may be needed. 

2.2.3 Assay. The content of biologically or therapeutically active constituents, particularly 
those which influence the efficacy of the product, should be determined and an acceptable range 
specified. For herbal mixtures, the most characterizing compounds possible should be assayed. 

2.2.4 Tests related to the form of the preparation for both non-clinical and clinical tests 
should follow any available regulatory requirements of Member States or the WHO guidelines. 

2.2.5 Packaging, labelling and storage 

The conditions for packaging, labelling and storage should all be recorded. 
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ANNEX 2 

GUIDELINES FOR PHARMACODYNAMIC AND GENERAL PHARMACOLOGICAL 
STUDIES OF 

HERBAL MEDICINES 

Herbal medicines have various pharmacological effects. The appropriate methods for 
evaluating the particular herbal medicine tested should be applied. The annex presents basic 
concepts and principles which should be of utmost concern. 

I. ANIMALS 

1.1 Species 

Appropriate animals may include mice, rats, guinea pigs, rabbits, cats and dogs. 
Characteristics of the animals such as strain, sex, age and holding conditions should be 
specified. 

1.2 Disease model 

Disease models can be made by treating animals with certain chemicals or other 
modalities. For example, immunologically depressed mice can be made by treating them with 
an immunosuppressive agent, such as cyclophosphemide. Such animals can be used to evaluate 
immunostimulating activity of a test medicine. 

Animals with genetic defects can also be useful: for example the autoimmune mouse 
(NEB/WF., MRlI) and the hypertensive rat (SHR), etc. 

1.3 Test assays can use 

1.3.1 whole animals; 

1.3.2 isolated organs and tissues; 

1.3.3 blood and its components; 

1.3.4 ex vivo and tissue culture cells; and 

1.3.5 subcellular constituents. 

Careful attention must be given to the selection of the test system since in vitro assays, 
although less expensive, may not provide such factors as metabolic activation which may be 
necessary for the biological activity of an herbal medicine. On the other hand, body fluids from 
test animals may contain such biologically active metabolites and be used successfully in less 
complex test systems. 
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1.4 Special attention should be given to the sensitivity, reproducibility and general 
acceptance of the test animals or test systems selected. 

1.5 An examination of the literature may help to select the species and test systems 
considered to be most predictive of clinical results and therefore provide the most useful 
information. 

2. ADMINISTRATION 

2.1 Route of administration 

Since oral dosage forms of herbal medicines are usually used clinically, the oral route of 
administration is ordinarily the most suitable for use with test animals. 

2.2 Frequency of administration 

Ordinarily, doses selected for a study should be established by means of a 
dose-response relationship but since such relationships often cannot be demonstrated with 
herbal medicines in whole animals, it may be sufficient to select one or more doses that provide 
a desired effect. 

Selection of doses for animal studies should be in accordance with customary clinical 
doses. 

2.4 Control group 

It is essential that all studies include a negative (vehicle only) control group of animals 
and, if possible, a positive control group, i.e. a group of animals in which the effect of a drug 
known to be positive is examined. 
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GUIDELINES FOR TOXICITY INVESTIGATION 
OF HERBAL MEDICINES 

ANNEX 3 

This annex is intended to indicate the standard methods of non-clinical toxicological 
studies related to assessing the safety of herbal medicines. Not all tests are necessarily required 
for each herbal medicine intended for human study. 

1. ACUTE TOXICITY TEST 

1.1 Animal species 

Some regulatory agencies require that at least two species are used, one of them to be 
selected from rodents and the other from non-rodents. 

1.2. Sex 

In at least one of the species, males and females should be used. 

1.3 Number of animals 

In the case of rodents, each group should consist of at least five animals per sex. In the 
case of non-rodents, each group should consist of at least two animals per sex. 

1.4 Route of administration 

Ordinarily, the oral route is sufficient as this is the normal route of clinical 
administration. However, some regulatory agencies suggest in addition a parenteral route of 
administration. 

In cases where it is proposed to administer the herbal preparation to human subject by the 
parenteral route, it may be sufficient to use this route alone for animal testing. 

1.5 Dose levels 

A sufficient number of dose levels should be used in rodents to determine the 
approximate lethal dose. In non-rodents, sufficient dose levels should be used for the 
observation of overt toxic signs. 

1.6 Frequency of administration 

The test substance should be administered in one or more doses during a 24 hour period. 
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1.7 Observation 

Toxic signs and the severity, onset, progression and reversibility of the signs should be 
observed and recorded in relation to dose and time. As a general rule, the animals should be 
observed for at least 24 hours. 

Animals dying during the observation period, as well as rodents surviving to the end of 
the observation period should be autopsied. 

If necessary, a histopathological examination should be conducted on any organ or tissue 
showing macroscopic changes at autopsy. 

2. LONG-TERM TOXICITY TEST 

2.1 Animal species 

Many regulatory agencies require that at least two species should be used, one a rodent 
and the other a non-rodent. 

2.2 Sex 

Normally, the same number of male and female animals should be used. 

2.3 Number of animals 

In the case of rodents, each group should consist of at least ten males and ten females. In 
the case of non-rodents, each group should consist of at least three males and three females. 

When interim examinations are scheduled, the number of animals should be increased 
accordingly. 

2.4 Route of administration 

Normally, the expected clinical route of administration should be used. 

2.5 Administration period 

The period of administration of the test substance to animals will depend on the expected 
period of clinical use. 
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The following guidelines may be useful. 

Exoected period of clinical use 

Single administration or repeated 
administration for less than one week 

Repeated administration, between 
one week to four weeks 

Repeated administration, between 
one to six months 

Long-term repeated administration for more 
than six months 

Administration period for 
the toxicity study 

I month 

3 months 

6 months 

12 months 

As a rule, the test substance should be administered seven days a week. 

2.6 Dose levels 

Groups receiving at least three different dose levels should be used. 

One dose level should not cause toxic changes (no-effect dose) and one dose level that 
produces overt toxic effects should be included. Within this range the addition of at least one 
more dose may enhance the possibility of observing a dose-response relationship for toxic 
manifestations. All studies should include a vehicle control group of test animals. 

2.7 Observations and examinations 

Observations and examinations should be performed on the following items 
(from I to 7): 

(I) General signs, body weight and food and water intake. 

For all experimental animals, the general signs should be observed daily and body 
weight and food intake should be measured periodically. If useful, water intake should 
also be determined. The frequency of measurements should normally be as follows: 

- Body weight: before the start of drug administration, at least once a week for the first 
three months of administration, and at least once every four weeks thereafter. 

- Food intake: before the start of drug administration, at least once a week for the first 
three months of administration and at least once every four weeks thereafter. If the 
test substance is administered mixed in the food, the intake should be measured once a 
week. 
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(2) Haematological examination 

For rodents, blood samples should be taken before autopsy. For non-rodents, 
blood samples should be taken before the start of drug administration, at least once 
during the administration period (for studies of longer than one month), and before 
autopsy. 

For both haematological and blood chemistry examinations, it is desirable to include as 
many parameters as possible. 

(3) Urinalysis 

For rodents, a fixed number of animals from each group should be selected and 
urinalysis should be performed before the start of drug administration, and at least once 
during the administration period. 

(4) Ophthalmological examination 

For rodents, ophthalmological examination should be performed on a fixed number of 
animals from each group at least once during the administration period; for non-rodents, 
examination should be performed on all animals before the start of drug administration 
and at least once during the period of administration. 

(5) Other function tests 

If appropriate, ECG and visual, auditory, hepatic, and renal function tests should 
be performed. 

(6) Animals found dead during the examination should be autopsied as soon as 
possible. A macroscopic examination should be made of organs and tissues. In addition, 
where possible, organ weight measurements and histopathological examinations should 
be performed in an attempt to identify the cause of death and the nature (severity or 
degree) of the toxic changes present. 

(7) In order to maximize the amount of useful information that can be obtained during 
the administration period, all moribund animals should be sacrificed rather than allowed 
to die. Prior to sacrifice, clinical observations should be recorded and blood samples 
collected for haematological and blood chemical analysis. At autopsy, a macroscopic 
examination of organs and tissues and measurement of organ weights should be recorded. 
A full histopathological examination should be performed in an attempt to characterize 
the nature (severity or degree) of all toxic changes. 

2.8 All survivors should be autopsied at the end of the administration period or of the 
recovery period after taking blood samples for haematological (including blood chemistry) 
examinations; organs and tissues should be examined macroscopically and organ weights 
measured. Histopathological examination of the organs and tissues of animals receiving lower 
dosage should also be performed, if changes are found on gross or macroscopic examination of 
their organs and tissues of these animals, or if the highest dose group reveal significant 
changes. On the other hand, histopathological examination of all rodents will further improve 
the chances of detecting toxicity. 
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2.9 Recovery from toxicity 

In order to investigate the recovery from toxic changes, animals that are allowed to live 
for varying lengths of time after cessation of the period of administration of the test substance, 
should be examined. 

3. LOCAL TOXICITY TEST 

3. I Skin sensitization test 

3.1. I Dermatological preparations to be tested 

- Solid preparations: 

To be prepared by wetting the preparation with water or a suitable solvent to provide 
a uniform application. 

- Semisolid preparations: 

To be tested as undiluted preparations. 

- Liquid preparations: 

To be tested as undiluted preparations. However, an aerosol agent can be diluted if 
necessary. 

3.1.2 Experimental animals 

Use a species with high susceptibil ity . Guinea-pigs are considered the most suitable 
experimental animals. 

3.1.3 Test methods (in alphabetical order) 

(I) Adjuvant and patch test 

(2) Buehler test 

(3) Draize test 

(4) Freund's complete adjuvant test 

(5) Maximization test 

(6) Open epicutaneous test 

(7) Optimization test 

(8) Split adjuvant test 
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It is recognized that the above-mentioned methods differ in their probability and degree 
of response to sensitizing substances. However, it is generally accepted that the use of 
Freund's complete adjuvant increases sensitivity and therefore the possibility of detecting 
substances with weak sensitizing potential. 

3.1.4 Evaluation of test results 

The skin reaction of each animal should be evaluated according to the assessment 
standard of the particular test method used. 

4. SPECIAL TOXICITY TESTS 

4.1 Mutagenicity test 

Test methods 

4. I. I Reverse mutation test in bacteria: 

(1) Strains: 

Salmonella typhimurium TA 1535, TA 1537, TA 98 and TA 100 and Escherichia coli 
WP2 uvr A, are the most commonly used bacteria. 

(2) Dose levels: 

At least five dose levels should be employed. 

(3) Control groups: 

A solvent group should normally serve as a negative control. Authentic mutagens which 
require S9 (9000 g supernatant) mixture, as well as those which do not require S9 mixture, 
should be employed as positive control groups. 

(4) Metabolic activation: 

Tests in the presence of S9 mixture should also be performed. 

(5) Test methods: 

Either a preincubation method or a plate incorporation method should be used. 

(6) Presentation of results: 

The actual number and mean value of revertants should be presented in tables. 

4.1.2 Chromosomal aberration test with mammalian cells in culture 
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(I) Cells: 

Primary or established cell lines of mammalian cells in culture should be used. 

(2) Dose levels: 

At least three dose levels should be employed. 

(3) Control groups: 

Normally a solvent group should serve as a negative control. A substance known to 
cause chromosomal aberrations should be employed as a positive control. 

(4) Metabolic activation: 

Tests should also be performed with a suitable method of metabolic activation 
(e.g., S9 mix). 

(5) Experimental procedure: 

(a) Chromosomal preparations should be made at an appropriate time after treatment. 

(b) At least two plates should be used for each dose level. Examination should be 
made for chromosomal structural aberrations and polyploid cells on 100 metaphase cells 
per plate. 

(6) Presentation of results: 

The relative frequency of cells with chromosomal aberrations and the frequency of 
chromosomal aberrations per cell should be presented in tables. 

4.1.3 Micronucleus test with rodents 

(I) Animals: 

Male mice should normally be used. 

(2) Number of animals: 

Each group should consist of at least five animals. 

(3) Route of administration: 

Administration should be intraperitoneal or via the expected clinical route. 

(4) Dose levels: 

At least three dose groups should be employed. 

(5) Control groups: 
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As a general rule, a solvent group should serve as a negative control. A positive control 
group should receive a substance known to induce micronuclei. 

(6) Frequency of administration: 

Single or repeated administration may be employed. 

(7) Experimental procedure: 

(a) Animals should be sacrificed at an appropriate time after administration of the test 
substance, and bone marrow smears prepared. 

(b) Normally, observation should be made of the incidence of micronuclei in 1000 
polychromatic erythrocytes per animal. The relative frequency of polychromatic 
erythrocytes and total erythrocytes should also be calculated. 

(8) Presentation of results: 

The incidence of polychromatic erythrocytes with micronuclei and the frequency of 
polychromatic erythrocytes per total erythrocytes should be presented in tables. 

4.2 Carcinogenicity test 

4.2.1 Experimental animals 

(1) Species and strains of the animals should be selected in consideration of such factors 
as resistance against infectious disease, life span, spontaneous tumour incidence, and sensitivity 
to known carcinogens. 

(2) Animals of the same species and strain should be used for preliminary and full-scale 
carcinogenicity studies with the same test substance. 

4.2.2 Experimental method 

(1) Preliminary carcinogenicity study 

This study is performed to set the dose levels for the full-scale carcinogenicity study. 
However, if sufficiently reliable data are available, some or all of the following studies may be 
omitted. 

(a) Single dose toxicity studies 

These studies are performed on a small number of animals in order to determine 
the highest dose to be used in the following repeated dose studies. 

(b) Repeated dose toxicity studies 

These studies are performed in order to determine the highest dose to be used in 
the full-scale carcinogenicity study 
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(i) Animals: 

At least two species of animals of both sexes should be used. It is 
desirable to initiate studies with normal animals of the same age, but no more 
than six weeks in rodents. 

(ii) Number of animals: 

Each group should contain about ten males and ten females. 

(iii) Route of administration 

The same route of administration should be used as for the full-scale 
carcinogenicity study. 

(iv) Dose levels: 

At least three dose groups and a control group should be established for 
each sex. 

(v) Administration period: 

The administration period should be 90 days with the dose usually 
administered seven days a week. However, if the test substance has delayed 
toxicity or a cumulative effect, administration for a longer period may be 
necessary. 

(vi) Experimental procedure: 

(1) For all animals in each group, the general signs should be 
observed daily and body weight measured at least once a week. 

(2) Autopsy and gross observations on organs and tissues should be 
performed on dead animals on each occasion and on surviving animals at 
the end of the administration period. Organs and tissues with gross 
changes should be examined histopathologically. 

(vii) Results: 

(I) The dose in the preliminary carcinogenicity study that inhibits 
body weight gain by less than 10% in comparison with the control and 
causes neither death due to toxic effects nor remarkable changes in the 
general signs and laboratory examination findings of the animals is the 
highest dose to be used in the full-scale carcinogenicity study. 

(2) It is desirable that the highest dose should be set for each species 
and sex. 
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(2) Full-scale carcinogenicity study 

(a) Animals: 

At least two species of animals of both sexes should be employed. It is desirable 
to use animals with normal growth of the same age up to the age of six weeks. 

(b) Number of animals: 

Each group should comprise at least 50 males and 50 females. Allocation of the 
animals to each group should be made with the proper random sampling method based on 
body weight, etc. 

(c) Route of administration: 

The expected route of clinical application should be used, if possible. 

(d) Dose levels: 

At least three dose groups and a control group should be employed for each sex. 

(e) Control group: 

(i) A negative control group should be included. 

(ii) If various vehicles or emulsifiers are required to administer the test 
substance, the negative control group should receive such vehicles or emulsifiers 
alone. It is also desirable to establish an untreated control group. 

(t) Administration period: 

The administration period should last from 24 to 30 months for rats and from 
18 to 24 months for mice and hamsters, with administration normally performed seven 
days a week. 

(g) Experimental period: 

Studies should be terminated from one to three months after the administration of 
the test substance has been terminated. However, the maximum experimental period 
should be 30 months for rats and 24 months for mice and hamsters. When cumulative 
mortality reaches 75 % in either the lowest dose group or in the control group of either 
sex, the survivors of that sex should be sacrificed and the study terminated. 

(h) Experimental procedure: 

(i) All animals of each group should be observed daily for general signs, and 
body weight should be measured at least once a week during the first three 
months of administration of the test substance and at least once every four weeks 
thereafter. 
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(ii) Animals that died during the experimental period should be autopsied 
immediately and macroscopic and histopathological examinations made of organs 
and tissues. 

(iii) Animals that appear to be moribund during the experimental period should 
be isolated or sacrificed and autopsied immediately and organs and tissues should 
be examined macroscopically and histopathologically. At the time of sacrifice, 
blood samples should be taken to measure red and white blood cells as well as to 
prepare smear specimens. The smear specimens should be examined in cases 
suggestive of blood disorders such as anaemia or pathology of lymph nodes, liver 
or spleen. 

(iv) At the end of the study, the survivors should be autopsied immediately, 
the organs and tissues of all animals in each group should be examined 
macroscopically. Histopathological examination should be performed on all 
animals in the highest dose group and the control group. If the incidence of 
neoplastic lesions between organs and tissues of the highest dose group and the 
control group, are found to differ, the relevant organs and 

tissues of all animals in other dose groups should be examined 
histopathologically and blood examined as in (iii) above. 

4.3 Rquoductive and development toxicity test 

4.3. I Experimental animals 

(1) Species and strains should be selected in consideration of reproductive and 
developmental information such as fertility, incidence of spontaneous malformation, and 
susceptibility to substances known to affect reproduction and development. 

(2) It is desirable to select species and strains with a low incidence of spontaneous 
malformations. 

(3) It is desirable that animals used in studies referred to as Segment I, II and III studies 
be of the same strain and species. 

4.3.2 Experimental methods 

(1) Segment I. Administration of the Test Substance Prior to and in the Early Stages of 
Pregnancy. 

(a) Animals 

At least one species of animal in both sexes such as rats or mice should be used. 

(b) Number of animals 

In the case of rats or mice, each group should consist of at least 20 males and 20 
females. 
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(c) Route of administration 

The route of administration ordinarily will be the expected clinical route of 
administration. 

(d) Dose levels 

Groups with three different doses plus a control group should be emploYl:d. 

(e) Control group 

(i) A negative control group should be employed. A positive or a 
comparative control group is desirable. 

(ii) When vehicles or emulsifiers are required for administration of the test 
substance, a negative control group should normally receive such vehicles or 
emulsifiers alone. A positive control group should receive a substance known to 
have potent reproductive and developmental toxicity, and a comparative control 
group should receive a drug with a similar chemical structure or pharmacological 
effects as the tested drug. 

(f) Administration period 

When rats or mice are used, males at least 40 days of age should be dosed daily 
for 60 days or more before mating, and administration should be continued until 
successful copulation. Sexually mature females should be dosed daily for at least 14 days 
before mating, during mating and after successful copulation until the beginning of 
organogenesis. 

(g) Experimental procedure 

(i) During the experimental period, mortality should be recorded, general 
signs noted and body weights and food intake should be measured. 

(ii) A treated male and a treated female should be housed together and 
observed daily for confirmation of successful copulation. 

(iii) The mating period between the male and female pairs should be about two 
weeks. If necessary, a treated male and a non-treated female, or a treated female 
and a non-treated male should be housed together and observed daily for 
confirmation of successful copulation. 

(iv) After the successful copulation, females should be autopsied at term, and 
examined for the number of corpora lutea, successful pregnancies and mortality 
of fetuses. Additionally, a gross examination of the organs and tissues for all 
dams should be made. 

(v) Males used for mating and females without successful copulation should 
be autopsied at an appropriate time, and gross observation on organs and tissues 
should be made. 
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(2) Segment II. Study on Administration of the Test Substance During the Period of 
Organogenesis. 

(a) Animals 

Females of at least one species of rodent and a non-rodent such as rabbits should 
be used. 

(b) Number of animals 

Each group should consist of at least 30 animals for rats or mice and at least 12 
animals for rabbits. 

(c) Route of administration 

The route of administration should ordinarily be that expected clinically. 

(d) Dose levels 

At least three different dosage groups plus a control group should be employed. 

(e) Control group 

(i) A negative control group is necessary and a positive control group is 
generally desirable. 

(ii) When vehicles or emulsifiers are required for the administration of the test 
substance, a negative control group should normally receive such emulsifiers 
alone. A positive control group should receive a substance known to have potent 
reproductive and developmental toxicity and a comparative 

control group should receive a drug with a similar chemical structure of 
pharmacological effects. 

(f) Experimental procedure 

(i) During the experimental period, mortality, general signs, body weights 
and food intake should be measured for all dams. 

(ii) In the case of rodents such as rats or mice, approximately 2/3 of the dams 
in each group, and in the case of non-rodents such as rabbits, all the dams in each 
group should be autopsied at term. They should be examined for successful 
pregnancy and mortality of fetuses. Body weight measurement and 
morphological examinations should be made on live fetuses. Gross observations 
on organs and tissues should be made for dams. 

(iii) For rats or mice, etc., the remaining approximately 1/3 of the dams should 
be allowed to deliver their offspring. Dams should be examined for abnormality 
on delivery. 
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(iv) Litter size, mortality, sex and external changes of neonates should be 
examined, and body weights should be measured. 

(v) Offspring should be examined for growth and development, appearance of 
specific signs, reproductive performance, etc. Growth and development should 
be recorded and morphological, functional and behavioural examinations should 
be made. Reproductive performance of the offspring, i.e. the ability to establish 
pregnancy, should be examined. if necessary, observation for a longer period 
should be made. 

(vi) At an appropriate time, autopsy and gross observation of the organs and 
tissues of treated dams should be made on treated dams. If necessary, an 
examination of the second litters should be done. 

(3) Segment III. Study on Administration of the Test Substance During the Perinatal and 
Lactation Periods 

(a) Animals 

At least one species of female animals such as rats or mice should be used. 
Species should be selected from among those used in the study of administration of the 
test substance. 

(b) Number of animals 

Each group should consist of at least 20 animals for rats or mice. 

(c) Route of administration 

The route of administration should be the expected clinical route as a rule. 

(d) Dose levels 

At least three dose groups plus a control group should be employed. 

(e) Control group 

(i) A negative group should be employed. A positive or a comparative 
control group may be employed, if necessary. 

(ii) When vehicles or emulsifiers are required for administration of the test 
substance, a negative control group should normally receive such vehicles or 
emulsifiers alone. A positive control group should receive a substance known to 
have potent reproductive and developmental toxicity and a comparative control 
group should receive a drug with a similar chemical structure or pharmacological 
effects. 
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(t) Administration period 

(i) During the experimental period, all the dams in each group should be 
examined for mortality and general signs and body weights and food intake 
should be measured. 

(ii) All the dams in each group should be allowed to deliver and nurse their 
offspring. Dams should be examined for abnormality on delivery. 

(iii) Litter size, mortality, sex and external changes of neonates should be 
examined, and body weights should be measured. 

(iv) Offspring should be examined for growth and development, appearance of 
specific signs, reproductive performance, etc. For observation of growth and 
development, morphological, functional and behavioural examinations should be 
made. Reproductive performance of offspring should be examined on the basis 
of establ ishment of pregnancy. If necessary, observation for a longer period 
should be made. 

(v) At an appropriate time, autopsy and gross observations on organs and 
tissues should be made on treated dams. If necessary, an examination of the 
second litters should be done. 

4.3.3 Analysis of results 

(1) The results obtained should be presented in the form of tables and figures with 
discussion of the results. For presentation, summary tables which give an overview of the 
results of all groups should be prepared. In addition, appendix tables which provide data for 
individual animals in each group should be prepared for reference. 

(2) For statistical analysis of the data obtained before weaning, it is desirable that the 
litter, instead of the individual fetus or offspring, serve as the unit for analysis. 

(3) The discussion should address the no-effect dose level of the test substance concerned 
with the reproduction of the parent animals and development of the next generation. It is 
desirable to compare the reproductive and developmental toxicity with that of similar drugs. 
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WORLD MEDICAL ASSOCIATION DECLARATION OF HELSINKI 
Recommendations guiding physicians 

in biomedical research involving human subjects 

Adopted by the 18th World Medical Assembly 
Helsinki, Finland, June 1964 

and amended by the 
29th World Medical Assembly 
Tokyo,Japan, ~ber 1975 

35th World Medical Assembly 
Venice, Italy, October 1983 

and the 
41st World Medical Assembly 
Hong Kong, September 1989 

INTRODUCTION 

ANNEX 4 

It is the mission of the physician to safeguard the health of the people. His or her 
knowledge and conscience are dedicated to the fulfillment of this mission. 

The Declaration of Geneva of the World Medical Association binds the physician with 
the words, "The health of my patient will be my first consideration," and the International Code 
of Medical Ethics declares that, "A physician shall act only in the patient's interest when 
providing medical care which might have the effect of weakening the physical and mental 
condition of the patient." 

The purpose of biomedical research involving human subjects must be to improve 
diagnostic, therapeutic and prophylactic procedures and the understanding of the aetiology and 
pathogenesis of disease. 

In current medical practice most diagnostic, therapeutic or prophylactic procedures 
involve hazards. This applies especially to biomedical research. 

Medical progress is based on research which ultimately must rest in part on 
experimentation involving human subjects. 

In the field of biomedical research, a fundamental distinction must be recognized between 
medical research in which the aim is essentially diagnostic or therapeutic for a patient, and 
medical research, the essential object of which is purely scientific and without implying direct 
diagnostic or therapeutic value to the person subjected to the research. 

Special caution must be exercised in the conduct of research which may affect the 
environment, and the welfare of animals used for research must be respected. 
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Because it is essential that the results of laboratory experiments be applied to human 
beings to further scientific knowledge and to help suffering humanity, the World Medical 
Association has prepared the following recommendations as a guide to every physician in 
biomedical research involving human subjects. They should be kept under review in the future. 
It must be stressed that the standards as drafted are only a guide to physicians allover the 
world. Physicians are not relieved from criminal, civil and ethical responsibilities under the 
laws of their own countries. 

1. Basic principles 

1.1 Biomedical research involving human subjects must conform to generally accepted 
scientific principles and should be based on adequately performed laboratory and animal 
experimentation and on a thorough knowledge of the scientific literature. 

1.2 The design and performance of each experimental procedure involving human subjects 
should be clearly formulated in an experimental protocol which should be transmitted for 
consideration, comment and guidance to a specially appointed committee independent of the 
investigator and the sponsor provided that this independent committee is in conformity with the 
laws and regulations of the country in which the research experiment is performed. 

1.3 Biomedical research involving human subjects should be conducted only by 
scientifically qualified persons and under the supervision of a clinically competent medical 
person. The responsibility for the human subject must always rest with a medically qualified 
person and never rest on the subject of the research, even though the subject has given his or 
her consent. 

1.4 Biomedical research involving human subjects cannot legitimately be carried out 
unless the importance of the objective is in proportion to the inherent risk to the subject. 

1.5 Every biomedical research project involving human subjects should be preceded by 
careful assessment of predictable risks in comparison with foreseeable benefits to the subject or 
to others. Concern for the interests of the subject must always prevail over the interests of 
science and society. 

1.6 The right of the research subject to safeguard his or her integrity must always be 
respected. Every precaution should be taken to respect the privacy of the subject and to 
minimize the impact of the study on the subject's physical and mental integrity and on the 
personality of the subject. 

1.7 Physicians should abstain from engaging in research projects involving human subjects 
unless they are satisfied that the hazards involved are believed to be predictable. Physicians 
should cease any investigation if the hazards are found to outweigh the potential benefits. 

1. 8 In publication of the results of his or her research, the physician is obliged to preserve 
the accuracy of the results. Reports of experimentation not in accordance with the principles 
laid down in this Declaration should not be accepted for publication. 
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1.9 In any research on human beings, each potential subject must be adequately informed 
of the aims, methods, anticipated benefits and potential hazards of the study and the discomfort 
it may entail. He or she should be informed that he or she is at liberty to abstain from 
participation in the study and that he or she is free to withdraw his or her consent to 
participation at any time. The physician should then obtain the subject's freely-given informed 
consent, preferably in writing. 

1.10 When obtaining informed consent for. the research project, the physician should be 
particularly cautious if the subject is in a dependent relationship to him or her or may consent 
under duress. In that case, the informed consent should be obtained by a physician who is not 
engaged in the investigation and who is completely independent of this official relationship. 

1. 11 In case of legal incompetence, informed consent should be obtained from the legal 
guardian in accordance with national legislation. Where physical or mental incapacity makes it 
impossible to obtain informed consent, or when the subject is a minor, permission from the 
responsible relative replaces that of the subject in accordance with national legislation. 

Whenever the minor child is in fact able to give a consent, the minor's consent must 
be obtained in addition to the consent of the minor's legal guardian. 

1.12 The research protocol should always contain a statement of the ethical considerations 
involved and should indicate that the principles enunciated in the present Declaration are 
complied with. 

2. Medical research combined with professional care (Clinical research) 

2.1 In the treatment of the sick person, the physician must be free to use a new diagnostic 
and therapeutic measure, if in his or her judgement it offers hope of saving life, reestablishing 
health or alleviating suffering. 

2.2 The potential benefits, hazards and discomfort of a new method should be weighed 
against the advantages of the best current diagnostic and therapeutic methods. 

2.3 In any medical study, every patient - including those of a control group, if any -
should be assured of the best proven diagnostic and therapeutic method. 

2.4 The refusal of the patient to participate in a study must never interfere with the 
physician-patient relationship. 

2.5 If the physician considers it essential not to obtain informed consent, the specific 
reasons for this proposal should be stated in the experimental protocol for transmission to the 
independent committee (I, 2). 

2.6 The physician can combine medical research with professional care, the objective 
being the acquisition of new medical knowledge, only to the extent that medical research is 
justified by its potential diagnostic or therapeutic value for the patient. 
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Annex 4 

3. Non-therllPWtic biomedical research involving human subjects 
CNon<linical biomedical research) 

3.1 In the purely scientific application of medical research carried out on a human being, 
it is the duty of the physician to remain the protector of the life and health of that person on 
whom biomedical research is being carried out. 

3.2 The subjects should be volunteers - either health persoDS or patients for whom the 
experimental design is not related to the patient's illness. 

3.3 The investigator or the investigating team should discontinue the research if in his/her 
or their judgment it may, if continued, be harmful to the individual. 

3.4 In research on man, the interest of science and society should never take precedence 
over considerations related to the well-being of the subject. 




