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WHO EXPERT COMMITTEE
- ON BIOLOGICAL STANDARDIZATION

Thirtieth Report

GENERAL

The WHO Expert Committee on Biological Standardization met
in Geneva from 7 to 13 November 1978. The meeting was opened on
behalf of the Director-General by Dr V. Fattorusso, Director,
Division of Prophylactic, Diagnostic, and Therapeutic Substances.

The Committee was informed that recent developments, at the
National Institute for Biological Standards and Control, London, in
the technique of weighing hygroscopic materials at very low
controlled humidities, have revealed problems of unexpected
magnitude in the weighing of samples of international standards.

It has been recognized for many years that the exhaustive drying
applied to international standards in order to attain satisfactory
stability has produced a product that may take up water rapidly from
the atmosphere when the ampoule is opened, unless the material is
carefully protected from ambient humidity. It has been the practice to
provide, where possible, guidance on the rate of water uptake by
certain international standards and reference preparations. Such
guidance, however, has been based on experimental results obtained
with slow weighing procedures, and new techniques have revealed
that moisture uptake of 100 g/kg may occur at 50% relative humidity
within two or three minutes of opening the ampoule. In the case of
the proposed reference preparation of bleomycin, moisture is taken
up at a rate equal to that shown by phosphorous pentoxide, at least to
a content of 70 g/kg, in one minute, at 20% relative humidity. By
using special equipment, which is complicated and expensive,
weighings of the bleomycin preparation may be effected at relative
humidities low enough to prevent undesirable errors, but such
equipment is not generally available—even to many national control
laboratories.

The problem may be largely avoided by distributing an interna-
tional standard in freeze-dried form and assigning a defined number
of international units per ampoule, thus making it unnecessary to
weigh quantities of the standard preparation. The total contents of
the ampoule are removed with an appropriate solvent and the final
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volume is accurately adjusted. The Committee recommended that,
whenever possible, future- international standards and reference
preparations should be prepared so- as to allow the unit to be defined
on the basis of the total contents of an ampoule. The Committee
emphasized that, when such a procedure is used, satisfactory
evidence is essential, in each case, to demonstrate that the amount of
liquid filled into each ampoule does not vary by more than +1.0%
(1, page 111). '

The Committee defined certain new international units on the
basis of ampoule contents and recommended that the WHO Inter-
national Laboratories for Biological Standards should be authorized
to restate the existing definitions of international units currently
expressed in weights and for which the content of international units
in each ampoule is known with the necessary precision. This
restatement was desirable because present weight designations may
be misinterpreted to mean that a portion of material contained in the
ampoule ‘may be weighed out and represents a number of units
calculable from the weight definition. This procedure is not valid and
may cause large errors, since it is known that the contents of a single
ampoule are not necessarily. homogeneous and since the error that
may occur in attempts to weigh the total contents of an ampoule by
difference is likely to be significantly greater than the error (% 1%)
involved in distributing the liquid into the ampoules. A further
advantage of the definition based only on the total contents is that
particles of glass 1nadvertent1y introduced at the time of openmg the
ampoule will not lead to inaccuracies in use.

It is for these reasons that, for many years now, recipients of
ampoules. of ‘standards.that have been accurately filled have been -
instructed to use them on:the basis of the total number of units stated
to be in each ampoule. The proposed restatements of the definitions
would avoid the dangers inherent in welghmg, but would not alter the
value of the International Unit.

- In the case of a number of ex1stmg mternatlonal standards and
reference preparations, and future materials that cannot be freeze-
dried from aqueous solution, the weight definition of the unit of
activity will have to be retained. The weighing of such materials will
need particular care, and the Committee recognized that the
experience and . equipment necessary for handling hygroscopic
materials may not be available in.many national control laboratories.
Details of approprlate handling procedures should be made available
to users. -
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In connexion with the Guidelines for the Preparation and Estab-
lishment of Reference Materials and Reference Reagents for
Biological Substances (I, page 101) the Committee agreed that, in
order to encourage the setting up of national biological reference
materials, further detailed technical guidance on handling certain
substances would be helpful to many laboratories, and that it would
be appropriate for the WHO Secretariat to make such technical
guidance widely available.

The Committee discussed the advantages of setting up inter-
national working standards (J/, page 129) and agreed that the
provision of working standards is advisable and especially useful in
instances where the substance concerned is particularly scarce,
unstable, or heterogeneous, or difficult or costly to calibrate or
characterize. In the past 20 years, for example, the standardization of
corticotrophin preparations had benefited considerably from the
international distribution of many thousands of ampoules of .a
working standard of that hormone by the National Institute for
Biological Standards- and Control, London. At this meeting the
Committee agreed that international working standards should be
prepared for rabies vaccine and, if possible, for thyroid-stimulating
hormone for immunoassay.

The Committee recognized that the provision of working
standards on such a scale would impose a substantial financial
burden on the laboratories providing them. It agreed that the
principle that has been the subject of several resolutions of World
Health Assemblies—that international reference materials are
distributed free of charge to national authorities for the purpose of
setting up national standards and to other laboratories, when national
standards do not exist—should not be changed. Furthermore, the
Committee agreed that the additional financial burden of storing and
despatching ampoules of a working standard to all laboratories
requesting such materials cannot be assumed by the International
Laboratories for Biological Standards without some compensation.
However, it should be clearly understood, and the recipient should be
informed, that the international working standard is being provided
without charge and that the recipient is being asked to reimburse only
the costs involved in handling the materials. It would be left to the
discretion of the individual international laboratory for biological
standards to formulate the method of reimbursement.

The major activities of the Committee hitherto have been (a) the
designation of international reference materials for the control of
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biological substances, (b) the formulation of guidelines for the
manufacture and control of biological substances administered to
man, (c) the formulation of guidelines for the collection, processing,
and quality control of biological reference materials, and (d) the
provision of guidance on related matters. These activities have led to
efficient international and national control of drugs and biological
substances and have certainly made an impact on the quality of
substances used for the treatment and prevention of disease.
However, optimum medical treatment is based on an efficient and
early clinical diagnosis as well as on the monitoring of the effect of
treatment, and the results of laboratory investigations are playing an -
increasing role in the diagnostic process. Automation of laboratory
test procedures will extend the application and importance of these
functions even further, and thus the importance of the biological
programme is more apparent today than it used to be. It is a vital
support to medical care.

The Committee could play a more active part in this process by
(a) formulating requirements for quality control of kits and reagents
used in diagnostic procedures, (b) giving guidance on quality control
and assessment of performance in health laboratories, and (c)
drawing up guidelines for the preparation of reference materials
(suitable for the routine measurement of components of body fluids)
calibrated against international standards appropriate for the imple-
mentation of such quality control of diagnostic assays and tests.

The assurance of acceptable quality, batch by batch, at both the
national and international levels is certainly having an immense
impact on the improvement of medical care. .

The Committee was informed that the use of binding assay
systems is developing rapidly and in many instances tending to
replace the use of bioassays. Indeed a number of international
standards and reference preparations for immunoassays have already
been established. The Committee agreed that it may be useful to
study selected bioassay standards to determine their suitability for use
as standards for immunoassay. It recommended, furthermore, that, in
collaborative studies for the establishment of standards for bioassay, .
binding assays should be included where possible to check the
suitability of the materials to serve also as standards for
immunoassays.

With regard to the revised requirements for diphtheria, pertussis,
and tetanus (DPT) vaccines, the Committee was informed of the need
for immunization schedules using only two doses of vaccines, rather
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than three, for the protection of children against infectious diseases,
~ particularly in the developing world. This is most important for
countries in which it is almost impossible to reach the children more
than twice a year. However, it is also important, before adopting such
schedules, to carry out studies to demonstrate their efficacy.

Almost all the data available throughout the world on the efficacy
of vaccines refer to the use of three doses of DPT and poliomyelitis
(oral). Furthermore, most of these data emanate from studies in
children in developed countries.

Studies concerning two-dose schedules, under way in the
developing countries, are giving encouraging results, but special
vaccines containing higher concentrations of antigens and adjuvants
than those in general use are being used. The data from such studies,
therefore, must be interpreted with caution and do not apply to the
vaccines referred to in the Requirements for Biological Substances.
The Committee recommended that health authorities in the
developing countries should evaluate data on vaccine efficacy from
their own communities before adopting two-dose schedules using
vaccines of the potency specified in the WHO Requirements (see
Annex 5).

SUBSTANCES

ANTIBIOTICS
1. Candicidin

The Committee noted the report (2) of the collaborative assay of
the proposed international reference preparation of candicidin and
noted that, in accordance with the authorization in its twenty-ninth
report (I, page 11), the National Institute for Biological Standards
and Control, London, has established the preparation as the Inter-
national Reference Preparation of Candicidin and, on the basis of the
results and with the agreement of the participants, has defined the
International Unit of Candicidin as the activity contained in
0.0004766 mg of the International Reference Preparation of
Candicidin (2).

The Committee noted also that the hygroscopic nature of the
materials made weighing of the samples difficult (2).
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2. Erythromycm

The Committee noted the report (3) of the collaborative assay
referred to in its twenty-ninth report (7, page-10). It noted also that, in
accordance with  the - authorization- in that report, the National
* Institute for Biological Standards and Control, London, on the basis
- of the results of -the collaborative assay, has establlshed the Second
International Standard for Erythromycin and, with the agreement of
the participants, has defined the International Unit for Erythromycin
as the activity contained-in (0.001087 mg of the Second Internat10nal
Standard for Erythromycm (3)

3. Streptomycin

The Committee was informed that the results from all the parti-
cipants in the collaborative assay, referred to in its twenty-ninth
report (I, page 10), of the proposed third international standard for
streptomycin have been received.

It was informed also that, in accordance with the authorization in
its twenty-ninth report (I, page 10), the National Institute for
Biological Standards and Control, London, will establish the
preparation as the third international standard for streptomycin and,
on the basis of the results and with the agreement of the participants,
will define the international unit.

4. Amikacin

The Committée was informed that, in accordance with the request
made in its twenty-ninth report (I, page 12), the National Institute for
Biological Standards and Control, London, has obtained a quantity
of amikacin suitable. to serve as an international reference
preparation. It learned also that a collaborative assay will be
arranged by that institute when the material has been distributed into
ampoules.

5. Sisomicin

The Committee was informed that, in accordance with the request
made in its twenty-ninth report (/; page-12), the National Institute for
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Biological Standards and Control, London, has been offered a
quantity of sisomicin suitable to serve as an international reference
preparation (4).

The Committee requested that institute to arrange a collaborative
study.

6. Tobramycin

The Committee was informed that the collaborative assay of the
proposed international reference preparation of tobramycin, referred
to in its twenty-ninth report (I, page 13) has been completed and that
the results are being analysed. The Committee noted that the
material, which was dried over phosphorus pentoxide, is very
hygroscopic and that special care is necessary when weighing it (5). .

The Committee was informed also that, in accordance with the
authorization in its twenty-ninth report, the National Institute for
Biological Standards and Control, London, will establish the material
as the international reference preparation of tobramycin and, on the
basis of the results and with the agreement of the participants, will
define the international unit.

7. Bleomycin complex A,/B,

The Committee noted that, in accordance with the request made
in its twenty-ninth report (I, page 11), the National Institute for
Biological Standards and Control, London, has obtained a
preparation of bleomycin complex A,/B, (6). The Committee was
informed that, after the material had been freeze-dried in ampoules, it
had been shown to be suitable. The Committee also learned that the
freeze-dried material is extremely hygroscopic and that, therefore, the
potency should be defined on the basis of the number of inter-
national units per ampoule. The Committee agreed that, since the two
existing national standards consist predominantly of bleomycin A,, a
limited collaborative study should be arranged.

8. Bleomycin A

The Committee was informed that there is a need for an inter-
national reference material for bleomycin As—an antitumour
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antibiotic preparations of which consist predominantly of one
bleomycin component, but may contain small amounts of other
bleomycin components.

The Committee therefore requested the National Institute for
Biological Standards and Control, London, to obtain samples of
bleomycin A; being used clinically, and to compare them with
existing national standards.

ANTIBODIES

9. Antithyroglobulin Serum

The Committee noted that a limited international collaborative
assay of the antithyroglobulin serum referred to in its twenty-first
report (7, page 22), has been completed (8) and that the serum has
been found to be suitable to serve as a reference preparation for the
measurement of antithyroglobulin activity.-

‘The Committee established this preparation as the International
Reference Preparation of Antithyroglobulin Serum and, on the basis
of the results of the collaborative study, defined the activity of the
contents of each ampoule of the International Reference Preparation
of Antithyroglobulin Serum as 1000 International Units of Antithyro-
globulin Serum.

10. Antithyroid Microsome Serum

The Committee noted that the National Institute for Biological
Standards and Control, London, has a preparation of serum
containing high complement-fixing activity to thyroid microsome
antigens (9). This serum has been freeze-dried and placed in
ampoules. The Committee agreed that there is at present no need for
an international reference preparation of antithyroid microsome
serum, but requested that institute to continue to make the
preparation available for research purposes.

ANTIGENS

11. Diphtheria and Tetanus Toxoids for Flocculation Tests

The Committee was informed that the request made in its
twenty-second report (10, page 18)—that the State Serum Institute,
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Copenhagen, should arrange a collaborative study to measure the Lf
equivalents of toxoids, not by the use of reference antitoxins, but in
relation to the International Standards for the Toxoids—has not been
carried out because the institute has not been able to allocate the
necessary Tesources.

The Committee learned also that some manufacturers are already
using reference toxoids in their flocculation tests, and it requested
WHO to collect further information on this practice.

12. Clostridium welchii (Cl. perfringens)
Beta and Epsilon Toxoids

The Committee noted that, in accordance with the suggestion
made in its twenty-seventh report (11, page 14), the International
Reference Preparation of Clostridium welchii (Cl. perfringens) Beta
Toxoid and the International Reference Preparation of Clostridium
welchii (Cl. perfringens) Epsilon Toxoid have been studied by the
Central Veterinary Laboratory, Weybridge, for their ability to
flocculate with specific antitoxins (12). It has been shown that
freeze-drying the two toxoids has markedly decreased their floccu-
lating activity, whereas their total combining power has remained
constant. The Committee agreed that the flocculation test does not
provide a reliable indication of the potency of these toxoids.

13. Rabies Vaccine

The Committee noted the report (13) of an international collab-
orative study of two preparations of rabies vaccine, prepared in
human diploid cell culture, both of which are considered suitable to
serve as the third international reference preparation of rabies
vaccine.

The Committee decided that, instead of expressing the potency of
rabies vaccine as an “antigenic value”, it would be more useful for
the potency to be expressed in international units.

The Committee established preparation CRV 1 as the third Inter-
national Reference Preparation of Rabies Vaccine, and, on the basis
of the results of the collaborative study, defined the activity of the
contents of each ampoule of the third International Reference
Preparation of Rabies Vaccine as 10 International Units of Rabies
Vaccine.
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~ The Committee decided that preparation CRV 2 would be useful
as a working standard and requested the WHO Secretariat to define,
on the basis of statistical analysis of the available data, its potency
relative to the third International Reference Preparation of Rabies
Vaccine.

14. Anthrax Spore Vaécine

The Committee noted that a freeze-dried preparation (14) of the
34F2 vaccine strain of Bacillus anthracis (15) has been used for more
than eight years by several laboratories for checking the potency of
seed lots for vaccine production. In view of its value for this purpose,
the Committee  established the preparation as the International
Reference Preparation of Anthrax Spore Vaccine for use in the assay
of seed lots for vaccine production. The Committee defined the
activity of the contents of each ampoule of the International
Reference Preparation of Anthrax Spore Vaccme as 1.0 International
Unit of Anthrax Spore Vaccine. »

" 15. BCG Vaccine

The Committee was informed that many studies have taken place
since 1969, when it was considered that the International Reference
Preparation of BCG Vaccine should be replaced (16). Such studies
have examined the ability of various strains of BCG to protect man
against the disease, but no one strain is known to be superior to the
others in this respect. It has become urgent. to replace. the Inter-.
national Reference Preparation of BCG vaccine. -

The Committee requested the State Serum Institute, Copenhagen
to obtain a sufficient quantity of suitable BCG vaccine and to
arrange, in conjunction with WHO, an international collaborative
study to determine its suitability to serve as a reference
preparation. : A

"~ The Committee emphasized that the proposed vaccine must meet

_ the Requirements for Dried BCG Vaccine (/7). In addition, the final
ampoules of the proposed vaccine should contain the highest number
of culturable particles per millilitre recommended for that vaccine
strain of BCG for the immunization of adults. The vaccine selected
should have the necessary long-term stability required for a reference
preparatlon
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In case it is intended to use the proposed international reference
preparation as a seed authorized by WHO, the passage history of the
strain should be declared to the State Serum Institute.

16. Rinderpest Vaccine

The Committee noted that, in accordance with the request made
" in its twenty-second report (0, page 15), the Central Veterinary
Laboratory, Weybridge, has carried out a study of the suitability of a
proposed international reference preparation of rinderpest cell
culture vaccine (live) prepared from the Kabete “O” strain (18).

The Committee noted also that estimates of relative virus titre of a
test vaccine in terms of the proposed reference preparation have
varied widely from one laboratory to another. It has not been
possible to determine the reason for this, although differences in
titration techniques and the difficulty of maintaining rinderpest virus
in.a stable state under tropical conditions may have been
contributory factors.

The Committee was informed that FAO, which is responsible for
standardizing this material, has decided not to establish the proposed
reference preparation but has asked the Central Veterinary
Laboratory to continue to make it available for comparative tests of
titration techniques.

17. Purified Protein Derivative (PPD) of Bovine Tuberculin

The Committee noted the progress (/9) that has been made in the
collaborative study of the proposed international standard for
purified protein derivative (PPD) of bovine tuberculin, requested in
its twenty-seventh report (11, page 15). Assays carried out in six
countries in Europe (20, page 18) have shown that the relative
potencies obtained in guinea-pigs sensitized with living cultures of
Mpycobacterium bovis differ from those obtained when killed
organisms of the same species are used for sensitizing the animals
(19). The Committee noted also that the Central Veterinary
Laboratory, Weybridge, is to extend the collaborative assay to
_include laboratories in other parts of the world. This assay will
include both experimentally sensitized guinea-pigs and naturally
infected tuberculous cattle, in order to investigate the correlation
between biological activity in guinea-pigs and that in cattle.
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18. Purified Protein Derivative (PPD) of Mallein

The Committee noted that, in accordance with the request made
in its twenty-ninth report (I, page 16), the Central Veterinary
Laboratory, Weybridge, is examining several preparations of mallein
PPD with a view to selecting one as a proposed international
standard (21). Because of the known antigenic heterogeneity of the
glanders bacillus, these preparations are being examined with a view
to selecting one that will adequately represent the antigenic compo-
sition of the organism. The Committee was informed that, when a
suitable preparation has been selected and freeze-dried in ampoules,
the Central Veterinary Laboratory will arrange an international
collaborative study. ‘

19. Brucella abortus Strain 19 Vaccine
and Brucella melitensis Strain Reyv. 1 V:_lccine

The Committee noted that, in accordance with the request made
in its twenty-ninth report (I, page 16) the Central Veterinary
Laboratory, Weybridge, has asked vaccine manufacturers, control
authorities, and other experts in 36 countries whether there is a need
for international standards for brucellosis vaccines (22). The replies
have indicated clearly that such standards are needed.

The Committee requested the Central Veterinary Laboratory to
. obtain preparations of strain 19 and strain Rev. 1 vaccines and to
arrange collaborative studies to determine their suitability to serve as
international standards.

20. Carcinoembryonic Antigen

The Committee noted that, in accordance with the request made
in its twenty-seventh report (/I, page 13), the Secretariat, in
conjunction with the National Institute for Biological Standards and
Control, London, has enquired into the unitage of carcinoembryonic
antigens in use in various countries (23). As reported in the
Committee’s twenty-eighth report (20, page 18), it has been ascer-
tained that the unitage to be assigned to the proposed international
reference preparation of carcinoembryonic antigen is not in conflict
with the units defined by any other reference preparation of this
antigen.
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The Committee noted also that the National Institute for
Biological Standards and Control has established the material as the
International Reference Preparation of Carcinoembryonic Antigen
and has defined the activity of the contents of each ampoule of the
International Reference Preparation of Carcinoembryonic Antigen
as 100 International Units of Carcinoembryonic Antigen.

21. Tetanus Toxin

The Committee noted that the National Institute for Biological
* Standards and Control, London, has obtained samples of tetanus
" toxin and antitoxin from eight laboratories (I, page 15; 24). By
means of a paralytic dose end-point, the Lp/10 dose of each toxin has
been estimated in terms of the International Standard for Tetanus
Antitoxin. The Lp/10 doses so determined are used to compare the
neutralizing power of the eight antitoxins with that of the Inter-
national Standard for Tetanus Antitoxin. The Committee noted also
that the pattern of these values is irregular and that more work is
needed before an international collaborative assay can be
arranged.

22. Pertussis Vaccine

The Committee noted that the international collaborative assay of
the proposed second international standard for pertussis vaccine has
been completed (25). Results from the ten participating laboratories,
which have confirmed that the proposed standard is a suitable
preparation, are being analysed.

The Committee authorized the National Institute for Biological
Standards and Control, London, to establish the preparation as the
second international standard for pertussis vaccine and, on the basis
of the results and with the agreement of the participants, to define the
international unit.

23. Yellow Fever Vaccine

The Committee noted the results of the international collaborative
study, referred to in its twenty-fifth report (26, page 10), in which
several yellow fever vaccines were tested. The virus titres obtained by
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the intracerebral inoculation of mice were compared with those
obtained by means of a cell culture assay technique (27). The latter
technique provides more uniform results and the inclusion of a
common reference preparation gives better - agreement between
laboratories. Such a reference preparation would be of value in the
assay of the virus concentration of yellow fever vaccines, but the
Committee was informed that not enough of the material used in the
study is available to provide an international reference
preparation. ' )
The Committee therefore requested the National Institute for
Biological Standards and Control, London, to obtain a quantity of
yellow fever-vaccine suitable to serve as an international reference
preparation, and to arrange an international collaborative assay to
determine its acceptability and estimate its-live virus content.

24. Diphtheria Toxoid, Adsorbed

The Committee noted that, in accordance with the request made
in its twenty-seventh report (11, page 15), the State Serum Institute,
Copenhagen, arranged a collaborative assay of the two preparations
of adsorbed diphtheria toxoid, which are being considered to replace
the International Standard for Diphtheria Toxoid, Adsorbed (28).
Both preparations have been found to be acceptable, but, since one
(DIXA-50) contains a stabilizer that is nonantigenic, this preparation
is to be preferred. ' ’

The Committee therefore established preparation DIXA-50 as the
second International Standard for Diphtheria Toxoid, Adsorbed and,
on the basis of the results, defined the activity of the contents of each
ampoule of the second International Standard for Diphtheria
Toxoid, Adsorbed, as 132 International Units of Diphtheria Toxoid, -
Adsorbed.

BLOOD PRODUCTS AND RELATED SUBSTANCES
25. Anti-D Immunoglobulin

The Committee noted that the activity of the International
Reference Preparation of Anti-D Immunoglobulin, Human, was
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inadvertently not calibrated in terms of the first International
Standard for Anti-Rho (anti-D) Incomplete Blood Typing Serum,
Human, in the original collaborative assay (29). Consequently the
activity of 150 International Units originally stated (20, page 11) to be
contained in each ampoule of the International Reference
Preparation is incorrect, although the stated content of 60 pg of
anti-D immunoglobulin in each ampoule is correct.

The Committee noted the results of a more recent collaborative
assay in which the International Reference Preparation of Anti-D
Immunoglobulin, Human, was calibrated in terms of the first Inter-
national Standard for Anti-Rho (anti-D) Incomplete Blood Typing
Serum (30). On the basis of the results of the collaborative assay, the
Committee defined the activity of the contents of each ampoule of
the International Reference Preparation of Anti-D Immunoglobulin,
Human, as 300 International Units of Anti-D Immunoglobulin,
Human.

26. Antithrombin II1

The Committee noted the results of a collaborative assay of
antithrombin III organized by the National Institute for Biological
Standards and Control, London, which included two preparations of
purified human antithrombin IIT and a pool of freeze-dried normal
plasma (31). Less variation of potency estimates was obtained when
the freeze-dried normal plasma preparation was used as the reference
material.

The Committee therefore established the freeze-dried normal
plasma (NIBSC 72/1) as the International Reference Preparation of
Antithrombin III and, on the basis of the results of the collaborative
assay, defined the activity of the contents of each ampoule of the
International Reference Preparation of Antithrombin III as 0.9 Inter-
national Unit of Antithrombin III.

27. Anti-A, Anti-B, Anti(A + B), Anti-C, and Anti-E
Blood Typing Sera

The Committee noted that a pool of suitable anti-B blood typing
sera has been freeze-dried in ampoules and that an international
collaborative study has been completed by the Central Laboratory of



22

the Netherlands Red Cross Blood Transfusion Service, Amsterdam,
in which the activity of the proposed replacement preparation has
been compared with that of the International Standard for Anti-B
Blood Typing Serum (32)." ,

The Committee authorized that laboratory to establish the
preparation as the second international standard for anti-B blood
typing serum, and, on the basis of the results and with the agreement
of the participants, to define its potency in international units relative
to the first International Standard for Anti-B Blood Typing Serum,
Human. -

The Committee was informed also that the collection of anti-A,
anti-(A + B), anti-C, and anti-E blood typlng sera by that laboratory
is in progress.

28. Blood Group Substances A and B

The Committee noted that the Central Laboratory of the
Netherlands Red Cross Blood Transfusion Service, Amsterdam, has
requested blood group substances A and B, both animal and
synthetic, from several sources and that some preparations are being
examined (33).

The Committee requested that laboratory to arrange an inter-
national collaborative study to determine the suitability of such
preparations.

29. Anti-Hepatitis A Immunoglobulin

The Committee noted the progress made by the Bureau of
Biologics, Food and Drug Administration, Bethesda, MD, USA, in
obtaining suitable material for an international reference preparation
of anti-hepatitis A immunoglobulin and in arranging, as requested in
its twenty-ninth report (I, page 18), an international collaborative
study (34).

The Committee noted also that the study has been designed to
compare the proposed international reference preparation with the
anti-HAYV panel of anti-hepatitis A immune serum globulins of the
Bureau of Biologics.
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30. Thromboplastin (Bovine, Combined) and Thromboplastin
(Rabbit, Plain)

The Committee noted that, to enable more precise calibration of
thromboplastins to be done, it is necessary to have a thromboplastin
reference preparation of each type (human, bovine, and rabbit) (35).
At its twenty-eighth meeting the Committee established only the
International Reference Preparation of Thromboplastin. (Human,
Combined) (20, page 14).

The Committee noted also that, in order to make progress in the
formulation of requirements, the Director-General had established
the International Reference Preparation of Thromboplastin (Bovine,
Combined) with an international calibration constant of 1.0 and the
International Reference Preparation of Thromboplastin (Rabbit,
Plain) with an international calibration constant of 0.6. Both these
preparations had been included in international collaborative studies
in which they were related to the International Reference Preparation
of Thromboplastin (Human, Combined) and the international
calibration constants had been determined on the basis of the
results.

ENDOCRINOLOGICAL AND RELATED SUBSTANCES

31. Oxytocin for Bioassay

The Committee noted the results (36) of the international collab-
orative assay of the proposed fourth international standard for
oxytocin, for bioassay, mentioned in its twenty-ninth report (I,
page 22).

The Committee established the preparation of purified synthetic
oxytocin studied as the fourth International Standard for Oxytocin,
for Bioassay, and, on the basis of the results of the collaborative
assay, defined the activity of the contents of each ampoule of the
fourth International Standard for Oxytocin, for Bioassay, as 12.5
International Units of Oxytocin, for Bioassay.

32. Arginine Vasopressin for Bioassay

The Committee noted the report of the collaborative assay (37)
mentioned in its twenty-ninth report (I, page 22). The Committee
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established the preparation of arginine vasopressin studied as the
International Standard for Arginine Vasopressin, for Bioassay, and,
on the basis of the results, it defined the activity of the contents of
each ampoule of the International Standard for Arginine
Vasopressin, for Bioassay, as 8.2 International Units of Arginine
Vasopressin, for Bioassay.

33. Oxytocin and Vasopressin, Bovine, for Bioassay

The Committee noted that the fourth International Standard for
Oxytocin, for Bioassay, and the first International Standard for
Arginine Vasopressin, for Bioassay, have now been established and
that these two standards, which consist of highly purified peptides,
replace the third International Standard for Oxytocin and
Vasopressin, Bovine, for Bioassay, which consisted of dried acetone-
extracted posterior pituitary powder.!

The Committee therefore discontinued the third International
Standard for Oxytocin and Vasopressin, Bovine, for Bioassay.

34. Lysine Vasopressin

The Committee noted the results (38) of the collaborative assay of
the International Standard for Lysine Vasopressin referred to in its
twenty-ninth report (I, page 22). On the basis of those results, the
Committee defined the activity of the contents of each ampoule of
the International Standard for Lysine Vasopressin as 7.7 Inter-
national Units of Lysine Vasopressin.

35. Desmopressin

The Committee noted that, in accordance with the request made
in its twenty-ninth report (I, page 23), the National Institute for
~ Biological Standards and Control, London, has obtained a quantity
of purified desmopressin to serve as an international reference
material, and has freeze-dried it in ampoules (39). The Committee
noted also that an international collaborative study is in progress.

I See sections 31 and 32 above.
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- 36. Prolactin, Human, for Immunoassay

The Committee noted that, in accordance with the authorization
given in its twenty-ninth report (/, page 20), the National Institute for
Biological Standards and Control, London, has established the Inter-
national Reference Preparation of Prolactin, Human, for
Immunoassay (40), and, on the basis of the results of the inter-
national collaborative assay and with the agreement of the parti-
cipants, has defined the activity of the contents of each ampoule of
the International Reference Preparation of Prolactin, Human, for
Immunoassay, as 0.65 International Unit of Prolactin, Human, for
Immunoassay.

37. Human Corticotrophin (ACTH) for Immunoassay

The Committee noted that, in accordance with the request made
in its twenty-sixth report (4/, page 20), the National Institute for
Biological Standards and Control, London, has obtained a highly
purified preparation of human corticotrophin (ACTH) and has
studied its activity (42). The Committee noted also that there are too
few ampoules of this preparation to make it possible to establish it as
an international reference material, and that a further, larger quantity
of similar material is being obtained. The Committee requested the
Institute to arrange an international collaborative study and, in the
meantime, to make the material previously studied available to
research workers.

38. Thyroid-Stimulating Hormone, Human,
for Immunoassay

The Committee noted that, in accordance with the request made
in its twenty-sixth report (41, page 14), the National Institute for
Biological Standards and Control, London, has obtained two prepar-
ations of highly purified thyroid-stimulating hormone, one of which
in due course will replace the International Reference Preparation of
Thyroid-Stimulating Hormone, Human, for Immunoassay (43). The
Committee noted also that work is in progress to determine the purity
and suitability of the preparation most appropriate for an inter-
national reference preparation. The Committee was informed that
there is an extensive international need for a working standard of this
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preparation, and requested the Institute to consider the possibility of
preparing such a working standard in addition to the international
reference preparation. This would be in accordance with the general
recommendations made in the Guidelines for the Preparation and
Establishment of Reference Materials and Reference Reagents for
Biological Substances (I, page 129).

39, Pituitary LH(ICSH), Human,
for Immunoassay

The Committee noted that six preparations have been offered to
the National Institute for Biological Standards and Control, London,
as materials proposed for the replacement of the International
Reference Preparation of Pituitary LH(ICSH), Human, for
Immunoassay (44).

The Committee noted also that extensive studies are in progress to
determine the degree of contamination of these preparations with
other pituitary glycoprotein hormones and their subunits before
selecting the most appropriate. preparation.

40. Luteinizing Hormone, Pituitary,
Alpha and Beta Subunits, Human

The Committee noted that, in accordance with the request made
in its twenty-sixth report (41, page 11), the National Institute for
Biological Standards and Control, London, has obtained quantities
of the highly purified alpha and beta subunits of human pituitary
luteinizing hormone (45). The Committee was informed that these
materials have been freeze-dried in ampoules and are being studied
for their suitability to serve as international reference materials.

41. Follicle-Stimulating Hormone, Pituitary,
Human, for Immunoassay

The Committee noted that, in accordance with the request made
in its twenty-sixth report (41, page 14), the National Institute for
Biological Standards and Control, London, has obtained a highly
purified preparation of human pituitary follicle-stimulating hormone,
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which has been freeze-dried in ampoules (46). The Committee noted
also that an international collaborative study of the preparation is
being arranged.

42. Chorionic Gonadotrophin, Human, for Inmunoassay

The Committee noted that, in accordance with the request made
in its twenty-sixth report (41, page 12), the International Reference
Preparation of Chorionic Gonadotrophin, Human, for Immuno-
assay, has been calibrated by bioassay against the second Inter-
national Standard for Chorionic Gonadotrophin, Human, for
Bioassay, and that a proposal for a unitage (650 per ampoule) to be
assigned to it has been made on the basis of the results (47).

The two preparations have also been compared by means of
various immunoassay systems. The results (48) of these assays were
heterogeneous, as is to be expected when comparing a relatively
impure preparation (the second International Standard for Chorionic
Gonadotrophin, Human, for Bioassay) with a highly purified
preparation (the International Reference Preparation of Chorionic
Gonadotrophin, Human, for Immunoassay).

The Committee noted also that one of the eleven participants in
the collaborative assay objected to the allocation of the unitage on the
basis of bioassays because it would lead to changes in the numerical
values used to specify the sensitivity and ranges of normal values
obtained with pregnancy test kits.

Nevertheless, in accordance with the recommendation made in its
twenty-first report (7, page 8), the Committee defined the activity of
the contents of each ampoule of the International Reference
Preparation of Chorionic Gonadotrophin, Human, for Immuno-
assay, as 650 International Units of Chorionic Gonadotrophin,
Human, for Immunoassay.

The sensitivity of pregnancy test kits involving immunoassay or
analogous (binding) procedures, which has been specified hitherto in
terms of International Units of Chorionic Gonadotrophin, Human,
for Bioassay, should now be specified in terms of International Units
of Chorionic Gonadotrophin, Human, for Immunoassay.

In order to diminish confusion in the transition to the use of the
new International Unit, the Committee recommended that for an
interim period the sensitivity and ranges of normal values of such kits
should be stated in terms of International Units of Chorionic
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Gonadotrophin, Human, for Bioassay, as well as in International
Units of Chorionic Gonadotrophin, Human, for-Immunoassay. The
Committee emphasized that this step will not necessarily involve a
change in the reagents themselves.

43. Human Insulin C-Peptide for Inmunoassay

The Committee noted that, in accordance with the request made
in its twenty-sixth report (41, page 17), the National Institute for
Biological Standards and Control, London, has confirmed that a -
reference preparation of human insulin C-peptide may serve a useful
purpose (49). It was noted, however, that insufficient natural (or even
synthetic) human C-peptide is available, the only material obtainable
being the synthetic analogue, 64 formyllysine C-peptide. The Institute
has obtained a sample of this material and freeze-dried it in capillary
ampoules.

The Committee noted also the results of the international collab-
orative assay arranged by the National Institute for Biological
Standards and Control, which have shown that estimates of C-
peptide in plasma samples differ according to the specificity of the
assay system used. The Committee agreed, therefore, that the
synthetic analogue cannot serve as an  international reference
preparation for the assay of natural C-peptide. Nevertheless, the
Committee agreed that the preparation would be useful for research
purposes and noted that the Institute will make it available.

44 ‘Calcitonin, Hhman, for Bioassaryr

The Committee noted that, in accordance with the request made
in its twenty-sixth report (41,  page 8), the National Institute for
Biological Standards and Control, London, has confirmed that an
international reference preparation is necessary for the control of
preparations of synthetic human calcitonin (50). -

The Committee noted. also that the Institute- has obtamed a
quantity of synthetic calcitonin of the amino acid sequence found in
calcitonin from human tumours. The materials have been freeze-
dried in ampoules and have been included in an international colla-
borative study together with other synthetic preparations of this
hormone. The results of the study have shown that the material is
stable and suitable to serve as an mternatlonal reference material for
bioassay (50).
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The Committee therefore established the preparation as the Inter-
national Reference Preparation of Calcitonin, Human, for Bioassay,
and defined the activity of the contents of each ampoule of the Inter-
national Reference Preparation of Calcitonin, Human, for Bioassay,
as 1.0 International Unit of Calcitonin, Human, for Bioassay.

45. Gonadotrophin-Releasing Hormone (Gonadorelin)

The Committee noted that, in accordance with the request made
in its twenty-sixth report (41, page 19), the National Institute for
Biological Standards and Control, London, has obtained a quantity
of synthetic gonadorelin (a decapeptide of the amino acid sequence
determined for sheep), which causes the release .of luteinizing
hormone and follicle-stimulating hormone from the pituitary.

The Committee noted also that the preparation has been freeze-
dried in ampoules and that an international collaborative study is in
progress (51).

46. Kininogenase (Kininogenin)

The Committee noted that, in accordance with the request made
in its twenty-ninth report (I, page 23), the National Institute for
Biological Standards and Control, London (52), has obtained and
freeze-dried in ampoules a highly purified preparation of porcine
pancreatic kininogenase (kininogenin (EC 3.4.21.8)). The Committee
noted also that preliminary studies have shown the preparation to be
stable and that an international collaborative study is being
arranged.

REAGENTS

47. Hepatitis B Serum Panels

The Committee noted that the WHO Collaborating Centre for
Reference and Research on Viral Hepatitis, Center for Disease
Control, Phoenix, AZ, USA, has selected four groups of sera, referred
to as “serum panels”, for the detection of HBsAg, anti-HBs, subtypes
of HBsAg, and HBeAg/anti-HBe (33), respectively. The Committee
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noted also the results of the tests of the stability and specificity of the
serum panels.

The Committee recommended that these panels should be
designated as WHO International Serum Panels and that they should
be maintained and distributed by the WHO Collaborating Centre for
Reference and Research on Viral Hepatitis.

48. Leptospira VReference Sera

The Committee noted that, in accordance with the request made
in its twenty-ninth report (I, page 24), the Central Veterinary
Laboratory, Weybridge, has enquired into the possible need for
additional reference reagents for the identification of strains of lepto-
spires (54). This enquiry has shown that most laboratories would like
additional reference sera but that there is no general agreement on
the criteria that such reagents should meet.

The Committee was informed, however, that the Subcommittee
on the Taxonomy of Leptospira of the International Association of
Microbiological Societies decided recently to divide the genus into
two species (L. interrogans and L. biflexa) and has agreed on
standard methods for preparing reference sera and testing them for
specificity and potency. The standard methods would involve the use
of more highly specific sera that would render the existing inter-
national reference reagents inappropriate. The Committee was
informed also that the subcommittee is investigating the use of group
sera for initial screening purposes. ‘

The Committee noted the views of the subcommittee but agreed
that, until such time as the more specific sera are available and have
been shown to be suitable for international use, the international
reference reagents of leptospira sera should continue to be made
available. The Committee requested the Central Veterinary
Laboratory to keep the situation under review.

49. Adenovirus Antisera (Equine) Types 25 to 33 inclusive

The Committee noted the results of tests on antisera prepared in
horses by the Center for Disease Control, Atlanta, GA, USA, against
adenoviruses types 25 to 33 inclusive (55). These antisera have been
prepared in a manner similar to that used for preparing the antisera
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to adenoviruses 1-24, most of which have already been established as
International Reference Reagents.

The tests showed that the equine antisera to types 25-33 were
stable and had minimal heterologous serum neutralizing titres, except
for type 29 antiserum with type 15 virus.

These two viruses, however, could be differentiated easily by the
haemagglutination inhibition (HI) test. All homologous HI titres were
adequate except for antiserum to type 28, which was marginal. It was
considered by the five participants in the study that the results were
satisfactory.

The Committee, therefore, established the freeze-dried sera as the
International Reference Reagents of Adenovirus Antisera, Equine,
for Adenovirus Types 25 to 33 inclusive.

MISCELLANEOUS

50. Interferons

The Committee noted (56, 57) the resurgence of interest in inter-
ferons, several preparations of which were considered in its
nineteenth report (58, page 25) and twenty-first report (7, page 23). In
order that progress may be made in the clinical application of human
interferon as well as in research into animal models of interferon
activity, the Committee established:

(1) preparation 69/19 (MRC Research Standard B) as the Inter-
national Reference Preparation of Interferon, Human Leukocyte,
and defined the activity of the contents of each ampoule of the Inter-
national Reference Preparation of Interferon, Human Leukocyte, as
5000 International Units of Interferon, Human Leukocyte;

(2) the NIH preparation G 023-902-527 as the International
Reference Preparation of Interferon, Human Fibroblast, and defined
the activity of the contents of each ampoule of the International
Reference Preparation of Interferon, Human Fibroblast, as 10 000
International Units of Interferon, Human Fibroblast:

(3) the NIH preparation G 002-904-511 as the International
Reference Preparation of Interferon, Mouse, and defined the activity
of the contents of each ampoule of the International Reference
Preparation of Interferon, Mouse, as 12 000 International Units of
Interferon, Mouse;
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(4) the NIH preparation G 019-902-528 as the International
Reference Preparation of Interferon, Rabbit, and defined the activity
of the contents of each ampoule of the International Reference
Preparation of Interferon, Rabbit, as 10 000 International Units of
Interferon, Rabbit; '

(5) preparation 67/18 (proposed replacement British Research-
Standard B) as the International Reference Preparation of Interferon,
Chick, and defined the activity of the contents of each ampoule of the
International Reference Preparation of Interferon, Chick, as 80 Inter-
national Units of Interferon, Chick.

51. Pyrogens

The Committee considered a report (59) on present methods of -
testing for pyrogens. Although much research has gone into the
possibility of replacing the rabbit test by the Limulus amoebocyte
lysate test — a rapid and simple procedure — the Limulus test has the
disadvantage of being specific for endotoxins only from Gram-
negative organisms. The Limulus test is to be preferred for certain
purposes and preparations, but it does not appear that it could
replace the rabbit test in the detection of all materials giving rise to a
pyrogenic reaction. The Committee requested the National Institute
for Biological Standards and Control, London, to assess the need for
additional reference preparations of other pyrogens and Limulus
lysates for the purpose of standardizing the sensitivity of batches of .
Limulus reagents. - I o

The Committee agreed with the proposal of the Institute to make
small quantities of the International- Reference Preparation of
Pyrogen widely available. : T

'~ REQUIREMENTS FOR
 BIOLOGICAL SUBSTANCES

52. Requirements for Diphtheria Toxoid, Pertussis Vaccine,
Tetanus Toxoid, and Combined Vaccines

The Committee noted that, in accordance with the request made
in its twenty-ninth report (I, page 27), WHO has revised (60) the
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Requirements for Diphtheria Toxoid and Tetanus Toxoid (61) and
the Requirements for Pertussis Vaccine (62).

Since the manufacturers of these vaccines usually produce all
three vaccines, and since the three are generally given together as a
mixture, it was considered appropriate to reformulate the revised
requirements in a single document. The revised requirements,
however, consider each vaccine separately so that they would be
appropriate for the manufacture and control of the vaccines
individually.

The Committee noted also that the requirements for each vaccine
are followed by a suggested protocol for use by manufacturers in
reporting their results to control authorities. Such protocols would be
useful also for sending to countries that import vaccines but have no
control laboratories.

After making some minor amendments, the Commlttee adopted
the Requirements for Diphtheria Toxoid, Pertussis Vaccine, Tetanus
Toxoid, and Combined Vaccines (Revised 1978) and agreed that they
should be annexed to this report (Annex 1).

53. Proposed Guidelines for Antiturnour Antibiotics

The Committee noted that, in accordance with the request made
in its twenty-ninth report (I, page 12), WHO has formulated
guidelines for the control of antitumour antibiotics, but that it was
not possible to assemble all the technical data for the characterization
of each antibiotic in time to complete the document for presentation
to this meeting of the Committee (63).

‘The Committee agreed that, in view of the importance of the
guidelines, they should be distributed as soon as agreement has been
reached on their formulation, and that their formal acceptance
should be considered at the next meeting of the Committee.

54. Requirements for Rabies Vaccine (Human and Veterinan‘)

The Committee noted that, in accordance with the request made
in its twenty-ninth report (I, page 26), WHO has considered the
formulation of requirements for rabies vaccine for veterinary use
(64). Furthermore, WHO has been considering the possibility of
coupling the formulation of requirements for rabies vaccine for
veterinary use with the revision of the Requirements for Rabies
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Vaccine for Human Use (26, Annex 3, page 22) and having the two
requirements in a single document. The Committee agreed that such
a possibility should be explored, not -only “because of the need to
include the production of rabies vaccine in-human diploid cells for
human use, but also because of the similarity of the two vaccines. The
Committee requested WHO -to look into’ this possibility and to
formulate the necessary requirements.

55. Requirements for Thromboplastins

The Committee noted that, in accordance with the recommen-
dation made in its twenty-eighth report (20, page 51), WHO has
formulated, for national authorities, guidelines for implementing the
international calibration scale -at the national level (65). These
guidelines have been considered by a number of experts and are now
ready for distribution to the Expert Advisory Panel on ‘Biological
Standardization. o ) '

The Committee agreed that, in view of the importance of the
guidelines, they should be distributed as soon as agreement has been
reached on their formulation, and that their formal acceptance
should be considered at the next meeting of the Committee.

56. Reqﬁirements for Dried BCG Vacéfne

" The Committee noted that, in accordance with the request made
in its twenty-ninth teport (I, page 27), WHO. has revised the
Requirements. for Dried BCG Vaccine (17). The Committee noted
also that BCG vaccines are now required to satisfy tests for stability
- and the number of culturable particles. - : o o

" The Committee noted, furthermore, that there is a need for a
replacement  of the ‘International Reference Preparation of BCG .
vaccine. The preparation established-in 1965 is no longer represen-
tative of the strains -from which the majority of BCG vaccines are
now produced. The Committee requested the: State Serum Institute,
- Copenhagen, to obtain a replacement reference preparation and to
arrange an -international collaborative assay to. determine its suita-
bility and measure the number of culturable particles. - '

_ After making some minor amendments, the Committee adopted
_ the Requirements for Dried BCG Vaccine (Revised 1978) and agree

that they should be annexed to this report (Annex 2). :
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57. Requirements for Influenza Vaccine (Inactivated)
and for Influenza Vaccine (Live)

The Committee noted that, in accordance with the suggestion
made in its twenty-ninth report (I, page 25), WHO had revised the
Requirements for Influenza Vaccine (Inactivated) (66), and that
WHO considered it appropriate to formulate requirements for live
influenza vaccine (66).

The Committee noted also that the content of haemagglutinin —
the antigen recognized as that responsible for the development of
protection against the disease — can now be measured reliably by
means of an immunodiffusion technique.

In accordance with the decision of the Committee (1, page 14),
the reference materials for such controls are referred to as WHO
Influenza Virus Reference Haemagglutinin, with the year of
production given in brackets.

As far as live vaccine is concerned, it was recognized as critical
that technology should be developed to ensure that a stable
attenuated strain is used.

After making a few minor amendments, the Committee adopted
the Requirements for Influenza Vaccine (Inactivated) (Revised 1978)
and the Requirements for Influenza Vaccine (Live), and agreed that
they should be annexed to this report (Annex 3).
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INTRODUCTION

Requirements for Pertussis Vaccine (/, Annex 1) were formulated
in 1963 and for Diphtheria and Tetanus Toxoids (2) in 1964. Since
then there have been several developments in the production and
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testing of these products. Such changes are concerned mainly with
production methods and potency assays, but they are of sufficient
significance to justify a revision of the requirements for each of the
vaccines. )

As the vaccine used most commonly is diphtheria, pertussis,
tetanus (DPT) it has been decided to publish the revised requirements
for all three vaccines in a single document. Although the vaccines are
used in the combined form and usually contain an adjuvant, the
manufacturing requirements are dealt with in separate sections
individually. A fourth section has been included because there are
some special tests applicable to the vaccines only when in a
combined formulation. Protocols for reporting the data for each
vaccine as well as for the combined vaccines have also been
included.

The following revised international requirements for DPT were
drafted by a group of WHO consultants and staff members (listed on
page 113). Account has been taken of the regulations for DPT
vaccines that are in force in a number of countries. In addition,
opinions and data have been received from a number of experts,
whose assistance is gratefully acknowledged (see page 114).

REQUIREMENTS FOR DIPHTHERIA TOXOID

GENERAL CONSIDERATIONS

Diphtheria toxoid was one of the earliest vaccines available for
protection against a bacterial disease and its use, when of proved
efficacy in immunization schedules known to give good antitoxin
responses, has markedly reduced the incidence of the disease.

The early developments leading to the formulation of the first
Requirements for Diphtheria Toxoid are described in detail in the
Introduction and General Considerations to Requirements for
Biological Substances No. 10 (2, Annex 1). The purpose of the
present General Considerations is to draw attention to the significant
developments that have taken place since the first requirements were
formulated.

One of the most important considerations is the agreement
reached on the formulation of requirements for the assay of potency.
In 1964, almost all countries adopted their own requirements and
there was little uniformity between them. There is greater uniformity
of opinion concerning the potency requirements for diphtheria
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toxoid needed to ensure adequate protection against the disease.
Accordingly, it has been possible to include a requirement that
involves the immunization of guinea-pigs and subsequent challenge
either by a lethal challenge dose of toxin or by an intradermal
challenge using graded doses of the challenge toxin. The lethal
challenge test gives an indication that the immunized animals are
protected against a single challenge dose of toxin, whereas the
intradermal challenge test, by virtue of its graded doses of challenge,
gives a measure of how much protection the immunized animals have
against a particular dose of toxin. Clearly, the latter test gives more
information than the former. Such a test is recommended, but the
decision concerning the details of the particular test to adopt is left to
the national control authority. It is important to include in each test a
reference preparation that has been calibrated in International Units.
In this way the potency of the vaccine may also be quoted in IU.

The strain of Corynebacterium diphtheriae (Parke Williams 8)
from which the toxoid is made has been shown to be satisfactory for
producing potent diphtheria vaccines. There seems to be no purpose
in suggesting a change of strain. The main aim of good vaccine
production is to obtain the greatest quantity of toxin during the
growth phase of the organisms and, thereafter, to convert the toxin
into toxoid by the most efficient method.

The WHO Expert Committee on Biological Standardization,
recognizing the limitations of the various methods in common use,
established, in 1951, the International Standard for Diphtheria
Toxoid, Plain, in order that toxoids might be assayed by comparative
measurement with this toxoid standard. Furthermore, the Expert
Committee established, in 1955, the International Standard for
Diphtheria Toxoid, Adsorbed, because the log dose/response lines of
plain and adsorbed toxoids are not parallel. Thus a statistically valid
comparison of an adsorbed toxoid with a plain standard was not
possible. The -International Standard for Diphtheria Toxoid, Plain,
was replaced in 1975, the International Standard for Diphtheria
Toxoid, Adsorbed, in 1978. ) .

 Although there are few data to permit the correlation of a potency
level in a biological assay with protection in man, and even fewer for
correlation between the potency level and the duration of immunity,
sufficient evidence is available to assign a minimum potency level
above which a vaccine may be considered to be of acceptable
potency. Such levels have been incorporated into the present
Requirements.
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In the present International Requirements for Diphtheria Toxoid,
purification of the product is required. Diphtheria toxoid in the
unpurified form is liable to give severe vaccination reactions in man
and much work has been done in developing purified material to
avoid such reactions. Even with purified products, however,
untoward reactions may occur in adults. In view of the risk of
reversal to toxicity when a toxin is detoxified after purification, the
requirements have been formulated to exclude this risk. There is
evidence that purification, although enabling more concentrated
preparations to be used. may sometimes reduce the immunizing
activity of diphtheria toxoid, probably on account of the removal of
substances having an adjuvant effect. Such purified products, if
intended for primary immunization, should be combined either with
pertussis vaccine containing whole organisms or with a mineral
adjuvant (or both), although they may be used uncombined for
reinforcing immunity.!

Each of the following sections constitutes a recommendation. The
parts of each section that are printed in type of normal size have been
written in the form of requirements, so that, if a health administration
so desires, these parts as they appear may be used as definitive
national requirements. The parts of each section that are printed in
small type are comments and recommendations for guidance.

Should individual countries wish to adopt these requirements as
the basis of their national regulations concerning diphtheria vaccine,
it is recommended that a clause be included permitting modifications
of the manufacturing requirements on condition that such modified
requirements ensure that the degree of safety and the potency of the
toxoids are at least equal to those provided by the requirements
formulated below. The World Health Organization should then be
informed of the action taken.

The terms ‘“‘national control authority” and ‘“national control
laboratory”, as used in these requirements, always refer to the
country in which the toxoid is manufactured.

! Primary immunization refers to the initial course of injections, usually consisting
of 2 (or 3) injections at an interval of 46 weeks, followed by a further injection 7-12
months later. Reinforcing immunity, which is sometimes called “boosting” immunity,
refers to subsequent single injections, usually given a number of years later.
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PART A. MANUFACTURING REQUIREMENTS,

A 1. DEFINITION '
A.1.1 Internatlonal name and proper name

The international name shall be “Vaccinum Dlphtherlae The
proper name shall be the equ1valent of the 1nternat10na1 name in the
language of the country of origin.: : :

“The use of the international name: should be limited to toxoids
that satisfy the requiréments formulated below.

A.1.2° Descriptive definition

Vaccinum Diphtheriae is a preparation -of diphtheria. toxoid
prepared by treating diphtheria toxin by chemical means to render it
non-toxic without destroying its immunogenic potency. The
preparation shall satisfy the requirements formulated below.

The most common method of preparmg toxonds from toxins is
by means of formaldehyde. :

A.1.3 International Standards, Internatlonal Reference Preparatlons,
_ “and Internatlonal Units?

The Intematlonal Standard for Dlphtherla Antltoxm (estab-
- lished in 1934) is stored in-ampoules -containing dried hyper-
immune horse serum, and is dispensed as a solution of the serum
"in saline containing 660 ml of glycerol per litre in a concen-
tration of 10 International Units per ml. The International Unit
-is .defined ds the activity contained -in 0.0628 mg of the dry
material in the stock ampoules of the International Standard.
The Fifth International Reference Preparation- of Diphtheria
Antitoxin for Flocculation Test (established in- 1971) consists of a -
hyperimmune horse serum and- is dispensed in ampoules
containing 1800 Lf equivalents per ampoule and freeze-dried. )
The Second International Standard for Diphtheria Toxoid,
Plain (established in 1975), is dispensed in ampoules containing
200 IU per ampoule and freeze-dried.

2 The international reference materials should be used by reconstitutirig-the whole
contents of the ampoules in a given volume and using the reconstituted material with a
calculated number of units per millilitre, depending on the volume of fluid used and
__the declared content of each ampoule.’
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The Second International Standard for Diphtheria Toxoid,
Adsorbed (established in 1978), is dispensed in ampoules
containing 132 IU and freeze-dried.

The International Standard for Schick Test Toxin (Diphtheria)
(established in 1954) is dispensed in ampoules containing 900 IU
and freeze-dried.

The above-mentioned Standards and Reference Preparation
are in the custody of the International Laboratory for Biological
Standards, State Serum Institute, Copenhagen. Samples are
distributed free of charge, on request, to national control
laboratories.The International Standards and  International
Reference Preparations are intended for- the calibration of
national standards and reference preparations for use in the
manufacture and laboratory control of diphtheria antitoxin,
vaccines, and Schick test toxin.

A.1.4 Terminology

Single harvest. The toxic filtrate obtained from one batch of
cultures inoculated, harvested, and processed together.

Bulk purified toxoid. The processed purified material prepared
from either a single harvest or a pool of a number of single harvests.
It is the parent material from which the final bulk is prepared.

Final bulk. The homogeneous final toxoid present in a single
container from which the final containers are filled either directly or
through one or more intermediate containers.

Final lot. A collection of sealed final containers that are
homogeneous with respect to the risk of contamination during filling.
A final lot must, therefore, have been filled from a single container in
one working session.

A.2 GENERAL MANUFACTURING REQUIREMENTS

The general requirements for manufacturing establishments,
contained in revised Requirements for Biological Substances No. 1
(General Requirements for Manufacturing Establishments and
Control Laboratories) (3, Annex 1) shall apply to establishments
manufacturing diphtheria toxoid, with the addition of the
following:

Written descriptions of procedures for the preparation of
diphtheria toxoid adopted by a manufacturer shall be submitted for
approval to the national control authority. Proposals for modifi-
cations shall also be submitted for approval to the national control
authority before their implementation.
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A.3 PRODUCTION CONTROL

A.3.1 Control of source materials

A.3.1.1 Strains of Corynebacterium diphtheriae

Strains of C. diphtheriae used in preparing diphtheria toxoid shall
be identified by a record of their history and of all tests made period-
ically for verification of strain characters. The strain shall be
maintained as a freeze-dried culture.

A highly toxinogenic strain of C. diphtheriae should be used. A
strain that has proved satisfactory in many laboratories is the
Parke Williams 8 strain.

A.3.1.2 Seed lot system

The production of diphtheria toxin shall be based on a seed lot
system. Cultures of the working seed shall have the same character-
istics as cultures of the strains from which the parent seed lot was
derived. The preparation of seed lots shall be in compliance with the
requirements of Part A, Section A.3.2.

A.3.1.3  Culture medium for production of toxin

The medium shall be free from ingredients that will be present in
the final product and that are known to cause toxic or allergic ‘
reactions in man.

Since some medium components may be present in the
finished product, it is particularly important to ensure that the
final product is free from substances that are likely to cause toxic

- or allergic reactions in man. If the medium is prepared from
protein digest, e.g., casein hydrolysate or digested muscle,
precautions should be taken to ensure that digestion has
proceeded sufficiently to free the medium from such substances.
Neither mammalian protein nor human blood group substances
should be present in the final vaccine; the method of detecting
these substances should be approved by the national control
authority.
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A.3.2 Production precautions

The general production precautions, as formulated in Part A,
section 3, of Requirements for Biological Substances No. 1 (General
Requirements for Manufacturing Establishments and Control
Laboratories) (3, page 15) shall apply to the manufacture of
diphtheria toxoid.

Suitable methods for the production of diphthefia toxoid are

given in the Manual for the production and control of vaccines:
diphtheria toxoid (4).

A.3.3 Control of single harvests

The production shall be shown to be consistent by observing the
growth, pH, and rate of toxin production.
Any culture showing anomalous growth characteristics should

be investigated and shown to be satisfactory before being
accepted as a single harvest.

A.3.3.1 Control of bacterial purity

Samples of the cultures used for preparing a single harvest of
* toxoid shall be tested for bacterial purity by microscopic examination
of stained smears and by inoculation into appropriate culture media.
Single harvests shall not be used for preparing bulk material if
contamination has occurred at any stage in their production.

A.3.3.2 Filtration

After sampling for the control of purity, the culture shall be
filtered with a filter capable of producing a clear filtrate.

The cultures should be filtered as soon as possible after the end
of their incubation period. To facilitate filtration, the cultures
may be centrifuged andjor a filter aid may be added
beforehand.

In some countries any filter shedding fibres may not be
used.

The cultures may be treated with a preservative before
filtration. On no account should phenol be used.

A.3.3.3 Determination of the concentration of toxin (Lf)

The toxic filtrate shall be tested by flocculation in comparison
with a reference material calibrated against the International
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Reference Preparation of Diphtheria Antitoxin for Flocculation Test
or an equivalent reference preparatlon approved by the national
control authorrty : 7

A suitable method is described in the Manual 4, Appendrx
D.7).- :

It is preferable for toxic filtrates used in preparing purlﬁed
toxoid to contain at least 50 Lf/ml.

This test is not an absolute measure of potency, but it is a good
- guide to the consistency of production. -

A.3.3.4 Detoxification and purification of toxin

The purification process may either precede or follow detoxifi-
cation, and the method used shall be approved by the national
control authority. The agent used (formaldehyde or glutaraldehyde)
shall fulfil the requirements of the International Pharmacopoeia (3,
_page 228) or other spemﬁcatrons approved by the national. control
authority.
Any free detoxrfymg agent shall be removed or neutralized after
the completion of detoxification. The method used shall be approved
- by the national control authority. o '
Care should be taken to ensure that reversal to toxin does not

take place on storage. Methods for the detection of reversal are

suggested in the Manual (4, Appendix D.9).

~ In some countries the following test is applied to check the

possibility of toxicity ‘reversal. One sample is diluted to.200 Lf/mi

(with '0.0167 mol/l phosphate- buffered saline), and another

sample to a concentration equivalent to that of the final bulk.

The Tatter sample is kept standing at 37°C for 20 days. Of each

sample 5 ml are injected subcutaneously-into at least 5 guinea-

. pigs, which are then observed for 6 weeks (as descrlbed in Part A,
: Sectlon A.3.4.3). ’

The method of purlﬁcatron shall be such that no substances are

mcorporated into the final product that are likely to cause untoward -
] reactlons in man,

A.3.4 Contro] of bulk purified toxoid -
A.3.4. l ‘Preparation

The bulk purlﬁed toxord shall be prepared from either a smgle
harvest or a pool of a number of single harvests, and shall be sterile.
' It is advisable to sterilize the bulk purified toxoid by filtration.

A preservative- such as thiomersal may - -be added to the bulk
- toxoid. - -
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A .3.4.2 Sterility test

~ Each bulk purified toxoid shall be tested for bacterial sterility,
according to the requirements given -in Part A, section 5, of the
revised - Requirements for Biological Substances No. 6 (General
Requirements for the Sterility of Biological Substances) (6, page 48).

A.3.4.3  Specific toxicity test

Each bulk purified toxoid shall be tested for the presence of
diphtheria toxin by injection into at least 5 guinea-pigs, each
weighing between 250 and 350 g. Each guinea-pig shall receive a
subcutaneous injection with 1 ml of a dilution of purified toxoid
containing at least 500 Lf of toxoid. Animals that die shall be
examined by autopsy for symptoms of diphtheria intoxication (red
adrenals). The bulk purified toxoid shall pass the test if no guinea-pig
shows symptoms of specific intoxication within 6 weeks of injection
and if at least-80% of the animals survive the test period. The guinea-
pigs shall not have been used previously for experimental
purposes.

Some manufacturers carry out in addition a test for detecting
the presence of diphtheria toxin by injecting intradermally into
rabbits or guinea-pigs at least 20 Lf of purified toxoid and
observing the animals for specific erythema.

A.3.4.4 Test for antigenic purity

Each bulk purified toxoid shall be tested for antigenic purity by
determining the Lf value and the concentration of protein (non-
dialysable) nitrogen. The Lf determination shall be made by means of
a reference material calibrated against the International Reference
Preparation of Diphtheria Antitoxin for Flocculation Test or an
equivalent reference preparation approved by the national control
authority. The method of testing shall be approved by the national
control authority. The bulk purified toxoid shall pass the test if it
contains no fewer than 1500 Lf per mg of protein (nondialysablie)
nitrogen.

A.3.5 Control of final bulk
A.3.5.1 Preparation

- The final bulk material shall be prepared from bulk purified
toxoid. The number of Lf in a single human dose shall be approved
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by the national control authority. Products intended for immuniz-
ation of children shall contain between 10 and 50 Lf in a single
human dose. Plain diphtheria toxoid must not be used for primary
immunization for children.

Products intended only for the immunization of adults may
contain fewer than 10 Lf in a single human dose. In some
countries, such vaccines contain 2-5 Lf per dose.

When intended for primary immunization the plain toxoid

should be combined with pertussis vaccine, or a mineral
adjuvant (aluminium or calcium carrier), or both.

A.3.5.2 Preservative

A suitable preservative shall be added to the final bulk. The
preservative used shall have been shown in the amount present in the
final bulk to have no deleterious effect on the toxoid or on other
vaccine components with which the toxoid may be combined, and to
cause no untoward reactions in man. The preservative and its
concentration shall be approved by the national control authority. '

A.3.5.3 Adjuvants

The adjuvant used, its purity, and its concentration shall be
approved by the national control authority.

Aluminium or calcium compounds should be used as mineral
carriers.

The concentration of aluminium. shall not exceed 1.25 mg and
that of calcium shall not exceed 1.3 mg per single human dose.

In some countries these upper limits for the concentrations of
mineral carriers are considered to be too high and about half
these concentrations are used.

In some countries the adsorbent is precipitated in the presence
of the toxoid, in order to ensure better adsorption and higher
stability.

A.3.5.4 Sterility test

Each final bulk shall be tested for bacterial sterility according to -
the requirements given in Part A, section 5, of the revised
Requirements for Biological Substances No. 6 (General
Requirements for the Sterility of Biological Substances) (6, page 48).
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A.3.5.5 Specific toxicity test

Each final bulk shall be tested for the presence of diphtheria toxin
by injection into at least 5 guinea-pigs, each weighing between 250
and 350 g. Each guinea-pig shall receive a subcutaneous injection
with a quantity equivalent to at least 5 single human doses. Animals
that die shall be examined by autopsy for symptoms of diphtheria
intoxication (red adrenals). The final bulk shall pass the test if no
guinea-pig shows symptoms of specific intoxication within 6 weeks of
injection and if at least 80% of the animals survive the test period.

A.3.5.6 Potency test

Each final bulk shall be tested for immunizing potency by
comparison with a national reference material calibrated against the
appropriate international standard. The test shall involve the inocu-
lation of groups of guinea-pigs (weighing 250~350 g) and dilutions of
both the final bulk and reference material shall be used. After
immunization, the animals shall be challenged either with a lethal
challenge dose of toxin given by the subcutaneous route or with
graded doses of toxin given by the intradermal route. Standard
statistical methods shall be used to calculate the potency of the final
bulk. The method adopted and its interpretation shall be approved by
the national control authority.

In some countries, potency testing is not carried out on each
final bulk but on each final lot. In such cases, the provisions of
Part A, section A.35.3, are applicable.

Sufficient animals should be used to achieve a 95% confidence
interval smaller than 50-200%.

The details of suitable methods of potency testing are given in
the Manual (4, Appendix D.11). More information, and hence
greater precision, is obtained using the same number of animals
with the multiple intradermal challenge method.

In some countries, potency is tested by mixing sera of
immunized guinea-pigs with graded doses of toxin, followed by
titration of the resulting mixtures in cell cultures.

The potency of the final bulk shall be approved by the national
control authority. The potency of diphtheria vaccines containing an
adjuvant and used for primary immunization of children shall be not
less than 30 1U per single human dose. For this purpose, the reference
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material used shall be one calibrated against the International
Standard for Diphtheria Toxoid, Adsorbed.

Products intended only for booster immunization of
adults may contain less than 30 IU per single human dose.

Plam diphtheria toxoid shall not be recommended for primary
immunization.

A.3.5.7 Testfor residual free detoxifying agents

Each final bulk shall be tested for residual free formaldehyde, if
this has been used for detoxification, by a method approved by the
national control authority, and it shall contain not more than 0.2 g/

' of residual free formaldehyde.

A suitable test is a colorimetric determination of the reaction
product of formaldehyde and fuchsin-sulfurous acid.

Similar tests for the presence of other detoxifying agents (glutaral-
dehyde) shall be included. The tests used and the limits of concen-
tration of such chemicals shall be approved by the national control
authorrty

A.3.5.8 Stability test

The stability of the vaccine shall be shown to the satisfaction of
the national control authority; at least 3 consecutive batches of final
bulk- shall be .tested to -prove stability during stOrage When any
changes in the production procedure are made, the vaccine produced '
by the new method shall be shown to be stable.

The vaccine shall meet the requirements for potency (see Part A,
section A.3.5.6) up to the expiry date, prov1ded that it has been
- stored at the- recommended temperature.

. Manufacturers should be encouraged to establish the time/
temperature relationships of the stability with respect to
,potency. - )

A.3.5. 9 TestforpH

The pH of the final bulk shall be recorded
The pH should be between 6.0 and 6.7.
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A.4 FILLING AND CONTAINERS

The requirements concerning filling and containers given in Part
A, section 4, of Requirements for Biological Substances No. 1
(General Requirements for Manufacturing Establishments and
Control Laboratories) (3, page 11) shall apply.

Single-dose and multiple-dose containers may be used.
Attention is drawn to the risk associated with the use of the latter,
and also to the fact that it is inadvisable for the interval between
withdrawal of the first and final doses to be unduly prolonged.
Therefore, the filling of an excessive number of doses into
multiple-dose containers should be avoided.

It is recommended that, once a vial has been opened, it should
be used up on the same day. If storage and reuse are absolutely
unavoidable, the vial must be kept in a refrigerator at 5°C+3°C
and never for more than one working week.

A.5 CONTROL TESTS ON FINAL PRODUCT
A.5.1 Identity test

An identity test shall be performed on at least one labelled
container from each final lot.

Flocculation of the toxoid with diphtheria antitoxin may serve
as an identity test. Tests on toxoid containing an aluminium or
calcium carrier may be performed after the carrier has been
dissolved in a solution of sodium citrate or after the toxoid has
been eluted by a suitable method. If the carrier cannot be
removed, tests may be made by specific antitoxin neutralization
or by antitoxin production in animals.

A.5.2 Sterility test

Each final lot shall be tested for sterility according to the
requirements given in Part A, section 5, of the revised Requirements
for Biological Substances No. 6 (Requirements for the Sterility of
Biological Substances) (6, page 48).

A.5.3 Potency test

A potency test shall be made according to Part A, section
A.3.5.6 (page 49) on each final lot if such a test has not been
performed on the final bulk.
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A.5.4 Innocuity test

Each final lot shall be tested for abnormal toxicity by the
injection of one human dose but not more than 1 ml into each of 5
mice (weighing 17-22 g) and at least one human dose but not more
than 5 ml into each of 2 guinea-pigs (weighing 250-350 g) by the
intraperitoneal route. The tests shall be approved by the national
control authority. The final product shall be considered as innocuous
if the animals survive for at least 7 days without showing significant
signs of toxicity. - ‘

A.5.5 Test for adjuvanf content

Each final lot shall be tested for adjuvant content by a method
approved by the national control authority (see Part A, section
A.3.5.3) if this test has not been performed on the final bulk.

In some countries, this test is applied to the final bulk only.

A.5.6 Test for preservative content

Each final lot shall be tested for the content of preservative (see
Part A, section A.3.5.2). The test method shall be approved by the
national control authority.

In some countries this test is applied to the final bulk only.

A.5.7 Testfor pH
The pH of each final lot shall be recorded, if this test has not been
done on the final bulk.

The pH should be between 6.0 and 6.7. In some countries this
test is applied to the final bulk only.

A.5.8 Inspection of final containers

Each container in each final lot shall be inspected visually, and
those showing abnormalities—such as clumping or the presence of
particles—shall be discarded.

A.6 RECORDS

The requirements given in Part A, section 6, of the revised
Requirements for Biological Substances No. 1 (General
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Requirements for Manufacturing Establishments and Control
Laboratories) (3, page 17) shall apply.

Written records shall be kept of all tests, irrespective of their
result. The records shall be of a type approved by the national control
authority.

A sample of a suitable summary protocol to be used for
diphtheria toxoid is given on pages 55-60.

A.7 SAMPLES

The requirements given in Part, section 7, of the revised
Requirements for Biological Substances No. 1 (General
Requirements for Manufacturing Establishments and Control
Laboratories) (3, page 18) shall apply.

A.8 LABELLING

The label printed on or affixed to each container and the label on
the carton enclosing one or more containers shall show at least:

— the words “Vaccinum Diphtheriae” and/or the proper name

of the product;

— the word “adsorbed”, if applicable;

—- the name and address of the manufacturer;

— the number of the final lot;

— the temperature of storage and the expiry date if kept at that

temperature; and

— the recommended single human dose and route of adminis-

tration.

In addition, the label printed on or affixed to the container or the
label on the carton or the leaflet accompanying the container shall
contain the following supplementary information:

— the fact that the toxoid fulfils the requirements of this

document;

— the nature and amount of preservative present in the toxoid

— the nature and amount of adsorbing agent (if applicable);

— the conditions recommended during storage and transport;

— an instruction that the adsorbed vaccine should not be frozen:

— an instruction that the adsorbed vaccine should be shaken

before use; and
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— instructions for the use of the toxoid and information about
contraindications and the reactions that may follow
vaccination. ' o

A.9 DISTRIBUTION AND TRANSPORT

The requirements given in Part A, section 9, of the revised
Requirements for Biological Substances No. 1 (General
Requirements for Manufacturing Estabhshments and Control
Laboratories) (3, page 18) shall apply '

" A.10 STORAGE AND EXPIRY DATE:

- The statements concerning storage temperature and expiry dates

appearing on the label, as required in Part A, section 8, shall be based

“on experimental evidence and shall be submitted for approval to the
national control authority..

A.10.1 Storage conditions

_ The manufacturer shall recommend such conditions of storage
and transport as will ensure that the toxoid conforms.to the
requirements for potency until the expiry date stated ‘on the label.

Storage at a temperature of 5° C+3 C has been found to be
satisfactory.

A.10.2 Expiry date

The expiry date shall be fixed with the approval of the national
control authority and shall relate to the date of the last satisfactory
potency test, the date of the potency test being that on which the test
animals were first inoculated with the toxoid. When-toxoid is issued
by the manufacturer, the expiry date shall not- be more than 3 years

" from the beginning of the potency test.- :

PART B. NATIONAL CONTROL REQUIREMENTS
B 1 GENERAL

The general requirements for control laboratories contained in
Part B of the revised Requirements for Biological Substances No. 1
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(General Requirements for Manufacturing Establishments and
Control Laboratories) (3, page 19) shall apply.

The national control authority shall:

— specify the potency requirements;?

— approve the method of manufacture;

— approve the method of detoxification and purification;

— approve the concentration of preservative and adjuvant;

— approve the test for stability; and

— provide the national reference materials.

B.2 RELEASE AND CERTIFICATION

A toxoid shall be released only if it fulfils Part A of the present
requirements.

A statement signed by the appropriate official of the national
control laboratory shall be provided at the request of the manufac-
turing establishment and shall certify that the lot of toxoid in
question meets all national requirements as well as Part A of the
present requirements. The certificate shall state the date of the last
satisfactory potency test, the lot number, the number under which the
lot was released, and the number appearing on the labels of the
containers. In addition, a copy of the official national release
document shall be attached.

The purpose of the certificate is to facilitate the exchange of
diphtheria toxoid between countries.

SUMMARY PROTOCOL FOR DIPHTHERIA TOXOID
PRODUCTION AND TESTING

Identification of Final Lot

Name and address of manufacturer e

3 The specified laboratory potency test referred to in section A.3.5.6 (page 49)
should be such that, when the product is used for primary immunization in man
according to the recommended schedule (see footnote on page 41), the geometric mean
antibody response not less than 6 months after completion of primary immunization
should be at least 0.25 TU of antitoxin per millilitre of serum. -



56 DIPHTHERIA

Lot No.
Date of manufacture of final lot
Nature of final product (plain or adsorbed)

Volume of recommended single human
dose

No. of containers in final lot for each
filling volume -
Information on Manufacture
1. Strain

Identity of C. diphtheriae strain used in
vaccine

2. Single harvests included in final bulk *

- Medium

Period of incubation

Date of earliest harvest included

Conditions of storage

3. Bulk purified toxoid

Results of test for antigenic purity
(Lf/mg protein N) S

4. Final bulk

Date of preparation
Lf per ml

Results of test for residual free
formaldehyde

pH
5. Adjuvant

Nature
mg/Al or Ca

* A list of the identification numbers of the single harvests and bulk pudﬁéd
toxoids should be included. :
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. Preservative

Nature

Concentration in final product
(by assay or calculation)

. Buffer

Concentration

Tests on Final Bulk

. Sterility

Date of test and results

Was a repeat test necessary?

. Specific toxicity Bulk purgied Fir/xle b,ullk or
toxoil inal lot

No. of animals

Date of injection

Dose of toxoid injected (Lf per animal) ___
Route of injection
Period of test

Results of test

. Potency

Weight of animals
No. of animals per dose of toxoid

Date of immunization and volume of
dilutions administered el

Date of challenge or bleed
Challenge dose
Date of end of test



58 - : DIPHTHERIA

Rééults of lethal challenge test (if done)

Dilution No. of survivors _EDsp
Reference
toxoid . . e .. ....ml
( 1U/ml) i
Test |
toxoid -m
Potency of test toxoid . IU per single human dose

95% confidence limits of potency

Results of ,rhultiﬁle intradermal test (if done)
Dilution . " Mean score '

Reference
toxoid
(- 1U/ml)

Test
‘toxoid

Potency of test toxoid . . IU per single human dose

95% confidence limits of potency
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Tests on Final Lot
1. Identity.

Test for diphtheria toxoid and results
Test for pertussis vaccine and results e

Test for tetanus toxoid and results S

2. Sterility

No. of containers examined
Method of test

Date of start of test
Date of end of test

Results

3. Potency

If this test has not been performed on the final bulk, report these data in the space
provided under “Tests on final bulk™. :

4. Innocuity Mice Guinea-pigs

No. of animals S
Route of injection

Volume of injection

Date of start of test
Date of end of test
Results e

5. Preservative

Concentration of preservative

6. pH

Results of pH test

Signature of head of laboratory et e+ -



