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INTERNATIONAL STANDARDS AND UNITS FOR BIOLOGICAL SUBSTANCES 

Report of the Director-General 

WHO has a constitutional responsibility and authority for promoting the use 

as widely as possible of international standards and of requirements for biological 

substances used in prophylactic and therapeutic medicine. Article 2(u) of the 

Constitution states: 

"In order to achieve its objective, the functions of the Organization 
shall be: 

(u) to develop, establish and promote international standards with 
respect to food, biological, pharmaceutical and similar products；". 

Further, Article 21(d) and (e) states: 

"The Health Assembly shall have authority to adopt regulations 
concerning: 

(d) ntandards with respect to the safety, purity and potency of biological, 
pharmaceutical and similar products moving in international commerce; 

(e) advertising and labelling of biological, pharmaceutical and similar 
products moving in international commerce". 

This is further supported by Article 25： 

"The Health Assembly shall have authority to make recommendations 
to Members vrith respect to any matter within the competence of the 
Orsanirration". 

In virtue of the above Articles of the Constitution, the Third World Health 

Assembly (on the proposal of the Executive Board at its fifth session)
9
 by 

1 
resolution ША3.8 recommended Member States of the Organization to recognize 

一 一 

Handbook of Resolutions and Decisions, 7"th e d” p. 15. 
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officially a number of international standards (37 were listed) and their inter-

national units which were in existence at that time (1950) and to introduce these 

standards and units into the national pharmacopoeias. The resolution also invited 

the Director-General to inquire periodically from Members regarding the use being 

made of international standards in their countries. 

1• Technical Background 

This role of WHO in the international quality control of drugs and other 

substances used in medicine is now widely accepted. The advantages of using 

materials of well-defined potency have long been、recognized. It has been known, 

however, that there are many substances with useful therapeutic or prophylactic 

properties which cannot be assessed adequately by chemical and physical tests alone. 

For instance, for a number of substances used clinically it may not be possible to 

establish a simple relationship between weight and potency because of the complicated 

structure of the active constituents. The material may, for example, consist of 

the products of living organisms and include a number of components, indistinguishable 

by simple physico-chemical methods， but possessing varying degrees of activity when 

administered to a human (or animal) subject. Further, the active components may be 

present in varying proportions between samples. Such substances include: 

vaccines (e.g. typhoid, cholera, pertussis, rabies and smallpox vaccines); 

toxoids (e.g. diphtheria and tetanus toxoids)； 

sera (e.g. antipoliomyelitis, anti-yellow-fever and antimeasles sera); 

antitoxins (e.g. diphtheria, tetanus, gas gangrene and Clostridium botulinum 
antitoxins)； 

snake antivenins (e.g. Naja antivenin)； as well as some of the following: 

antibiotics (e.g. penicillin, streptcrrQrcin, the tetracyclines, bacitracin 
and numerous others); 

hormones (e.g, pituitary, thyroid, adreno-corticotrophic hormones and insulin)； 

vitamins (e.g. vitamins D and В
 0
); 
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enzymes (e.g. hyaluronidase, streptokinase-streptodornase); and 

other substances (e.g. digitalis). 

The potency of samples of these substances can be estimated only by tests on 

animals or on micro-organisms. Because the potency of such substances can be 

determined only with a biological test system, they are known as biological substances• 

Owing to the special problems that exist for these substances - problems which are 

different from those relating to other pharmaceutical substances, drugs etc. - WHO 

has continued a service of international co-ordination inherited from the League of 

Nations Health Organization to set up International Standards and International 

Units of Potency for biological substances• 

It is evident that when the doctor administers a preparation of a biological 

substance (e.g. an antitoxin) to a patient, he should be assured that the preparation 

is both efficacious and safe. Efficacy, or potency, in this case subsists in the 

number of active particles (antibody molecules) in the dose administered and 

available to react with the offending infection. It may be no easy matter, even 

if it were possible, to define the potency of the antitoxin in these terms. The 

only reasonable way in which the potencies of a number of preparations of the anti-

toxin can be specified is to express their activities in terms of a certain sample 

of the antitoxin, set apart for reference purposes and called a standard• Thus 

one sample may be equal in potency to the standard (potency ratio 1.0) while another 

sample may have about 25 per cent, more activity (potency ratio 1,25). For greater 

convenience it may be decided to select an arbitrary amount of the standard and 

to designate this amount the unit of that antitoxin. Then if, for example， the 

standard has by definition 10 units per millilitre， the potencies of the two samples 

with potency ratios 1.0 and 1,25 would contain 10 units per millilitre and 12.5 units 

per millilitre respectively. The same principle of determining potency relative 

to a standard and expressing such potency in units applies throughout all the types 

of biological substances quoted. 
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2 . International Standards for Biological Substances 

It follows that there would be a further advantage in being able to express 

the potency of a biological substance in the same units throughout the world. 

Such a procedure would enable the doctor accurately to decide and to administer the 

required dose of the biological substance^ when there are a number of preparations 

available - not only within a particular country but also when there are a number 

of preparations of that substance originating from a number of countries• This was 

recognized over 斗0 years ago and in consequence it was accepted that the greatest 

benefit was to be obtained if the establishment of standards for biological substan-

ces (i.e. biological standardization) and the definition of convenient units of 

activity were placed on an international basis. 

The primary purpose^ therefore, underlying the establishment by WHO of 

international biological standards is to provide a means of ensuring uniformity 

throughout the world in the designation of potency of preparations which are used 

in the prophylaxis, therapy or diagnosis of disease and which cannot be characterized 

adequately by chemical and physical means. The international standards are in the 

custody of three International Laboratories for Biological Standards and are 

distributed free of charge to national laboratories for biological standards as 

well as to other,biological laboratories. 

3• National Control Purposes 

It has already been pointed out that biological substances^ like any other 

substances used in medicine, must be safe as well as efficacious• In accepting 

this
3
 most countries agree upon the necessity and many countries have adopted 

national control of biological substances. Amongst the measures taken in a number 

of countries is the formulation of control regulations or what is called Requirements 

for Biological Substances. These requirements are minimum criteria which must be 

achieved at all stages of manufacture and testing of preparations of particular 

biological substances to ensure a certain degree of potency and safety. In 

addition WHO has published a number of sets of International Requirements for 

Biological Substances. These recommendations serve several purposes. They are 
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intended |to facilitate the exchange of biological substances between countries/as 

in the use of smallpox vaccine donated by a number of countries^ for the WHO smallpox 

eradication programme. They also help manufacturers and control authorities through-

out the world to achieve ari acceptable level of quality of particular products• 

Amongst the requirements specified by national control authorities for biological 

substances there would be in each case certain minimum requirements, for potency• 

National control authorities are to be enoouraged and helped to. make their 

specifications for potency in terms of equivalence to International Standards and 

International Units. This can be done in each case by the use of a national 

standard which has been calibrated in terms of the international standard, i.e. 

the potency of the national standard is determined and expressed in international 

units. The international
 ,r

terminology" can then be adopted in national control 

regulations^ national pharmacopoeias, etc
 л 

4• Present Situation and Proposed Action 

There are now a larger number of international standards in existence than 

there v;ere in 195〇• Many of these are additional to those standards listed in 

recolution V/HA5.8, several have been replaced as they were used up and a few have 

been discontinued, leaving 67 international standards at the present timé. 

It would appear that these international standards and units have proved valuable 

as references for assay and useful in тац/ manufacturing and control procedures. 

Their use throughout the world Iia^ been steuJily increasing and the issues of 

international standards (and other international reference materials) now amount 

to several thousands each year. A close liaison is established by WHO with national 

biological laboratories in countries with well-developed control laboratories both 

to assess the use being made of international standards as well as to obtain expert 

opinion and the benefit of experience in biological standardization for the further 

development of ¥E0
1

 s work. On the other hand, assistance and advice are given to 

developing countries in their own problems regarding the control of biological 

preparations used clinically and measures are planned for the continued collection of 

information on the needs for and useful applications of international biological 

standards and requirements in those developing countries. 
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In the furtherance of this work of WHO it is suggested that the Executive Board 

propose to the next World Health Assembly the adoption of certain recommendations 

along similar lines to those adopted at the Third World Health Assembly with regard 

to a further list of international standards and units which have been established 

since I95O. 

The Board may wish to consider the adoption of the following resolution: 

"The Executive Board, 

Considering the need for providing a means for enabling the potency of 

biological substances used in prophylactic and therapeutic medicine to be 

designated in uniform terms through the world; 

Considering also the constitutional responsibility and authority of the 
World Health Organization for fulfilling that need by establishing and by 
promoting the une of international standards and units for biological sub-
stances as references for assay； and 

Having considered the report of the Director-General on the contribution 
made by the international standards and units already established for certain 
biological substances towards enabling an acceptable level of quality of those 
substances to be achieved, 

REC0MME3TOS to the Eighteenth World Health Assembly the adoption of the 
following resolution: 

'The Eighteenth World Health Assembly, 

Considering Articles 2(u), 21(d) and (e) and 2) of the Constitution; 
and 

Considering resolution WHA5.8, adopted by the Third World Health 
Assembly recommending the adoption of certain international standards 
and units for biological substances, 

1. КЕСОМУЕЖБ 

(a) that Member States of the Organization recognize officially 
the international standards and units enumerated in the list below 
which supersedes the list recommended in resolution WHA^.8; 
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International Standards International Units 

Old tuberculin (Second Standard) 

Purified protein derivative of avian tuberculin 

Tetanus toxoid, plain 

Diphtheria toxoid, plain 

Diphtheria toxoid, adsorbed 

Schick test toxin (diphtheria) 

Pertussis vaccine 

Swine erysipelas vaccine 

Newcastle disease vaccine (inactivated) 

Tetanus antitoxin 

Diphtheria antitoxin 

Antidysentery serum (Shiga) 

Gas-gangrene antitoxin (perfringens) (Clostridium 
welchii Type A antitoxin) (Fifth Standard) 

Gas-gangrene antitoxin (Vibrion septique) 
(Third Standard) 

Gas-gangrene antitoxin (oedematiens) (Second Standard) 

Gas-gangrene antitoxin (histolyticus) (Second Standard) 

Gas-gangrene antitoxin (Sordelli) 

Staphylococcus antitoxin (Second Standard) 

Scarlet fever streptococcus antitoxin 

Antipneumococcus serum (Type 1) 

Antipneumococcus serum (Type 2) 

Anti-streptolysin 0 

Anti-Q-fever serum 

Antirábies serum 

Anti-A blood-typing serum 

Anti-B blood-typing serum 

Syphilitic human serum 

Antipoliovirus serum (Type 1) 

Antipoliovirus serum (Type 2) 

0.0100 ц1 
0.0000726 mg 

0.03 . 

0.5Q 

.0 . 75 . . 

0.0042 

1.5 

O.5O 

1.0 

0.3094 

O.O628 

O.O5 

0.II8 

O.II35 

0.2 

0.133^ 

0.2)76 

0.049 

O.O886 

O.O894 

0.0213 

O.IOI7 

1.0 

0 . ^ 6 5 

О.352О 

З.617 

IO.78 

10.46 



International Standards International Units 

Antipoliovirus serum (Type 3) 10Л8 mg 

Clostridium botulinum Type A antitoxin 0.13б0 ” 

Clostridium botulinum Type В antitoxin 0.1740 " 

Clostridium botulinum Type С antitoxin 0.0800
 11 

Clostridium botulinum Type D antitoxin 0.0121 ” 

Clostridium botulinum Type E antitoxin 0.0691 “ 

Naja antivenin 2.69 “ 

Clostridium welchii (perfringens) Type В antitoxin 0.0137 " 

Clostridium welchii (perfringens) Type D antitoxin O.OÔ57 “ 

Swine erysipelas serum (anti-N) 0.14 ” 

Anti-Brucella abortus serum 0.091 “ 

Anti-swine-fever serum 0,89 “ 

Penicillin (Second Standard) 0.0005988 " 

Phenoxymethylpenicillin 0.00059 “ 

Streptomycin (Second Standard) 0.001282 ” 

Dihydrostreptomycin 0.001316 ” 

Bacitracin (Second Standard) 0.01)51 " 

Tetracycline 0.00101 “ 

Chlortetracycline 0.001 " 

Oxy tetracycline 0.00111
 11 

Erythromycin 0.001053
 M 

Polymyxin В 〇•000127 ” 

Nystatin 0.000533 " 

Amphotericin В 0.001064
 n 

Vancomycin 0 . 0 0 0 9 9 ) " 

Oleandomycin O.OOII76 ” 

Oxytocic, vasopressor and anti-diuretic substances 

(Third Standard) 0,5 “ 

Prolactin (Second Standard) 0.045斗5 ” 

Corticotrophin (Third Standard) 1.0 ” 
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International Standards International Units 

Thyrotrophin 13.5 mg 

Growth hormone 1.0 " 

Serum gonadotrophin 0.25
 n 

Chorionic gonadotrophin (Second Standard) 0.001279 " 

Insulin (Fourth Standard) 0,04l67 ” 

Heparin (Second Standard) 0.0077 " 

Vitamin D ) (Second Standard) 0.000025 " 

Hyaluronidase 0.1 ” 

Digitalis (Third Standard) 76.О “ 

(b) that these standards and units or their equivalents be 
introduced into the national pharmacopoeias to serve as a reference 
for assay; 

(c) that these standards and units or their equivalents be 
adopted in relevent national regulations; 

(d) that in those countries which do not possess a national 
pharmacopoeia or national standards, the potency appearing on 
the labels of biological products be expressed in international 
units； 

2. INVITES the Director-General to inquire periodically from Members 
regarding the use being made of international standards in their 
countries‘ 


