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ooy is 5 April 1957

Provisional agenda item 6.10 L
' Eﬂu E ORIGINAL: ZENGLISH

PROGRESS IN THE EVALUATION AND PRODUCTION OF TYPHOID, SMALLPOX AND
TRIPLE DIPHTHERIA-PERTUSSIS~TETANUS VACCINES

The Ninth World Health Assembly in its resoiution WHAS.60 requested the
Director-General to submit to the Tenth World Health Agssembly:

(1) a report on progress in the evaluation and production of typhoid,

smellpox, and triple diphtheria-pertussis-tetanus vaccines; and

(2) a programme for further development in this field in 1958 and

subsequent years.

This document is divided into three sections, one for each of the vaccines
mentioned, and each section contains both & report on progress and an outline of
future plans as far as these cen be foreseen. However, since these programmes
are long~-term programmes necessarily extending over several years, the plans for
future developments are a continustion or extension of existing programmes
developed in the light of recent progress and are modifiable by intermediate
results.
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Dried Smallpox Vaccine

The results of the field and laboratory studies sponsored by WHO were published
in the §g;lggig,l These studies were initiated by WHO in 1952 to determine the
reason for the varimbie results obtained with different dried vaccines, and to
determine the most reliablc method of preparation. It has been shown that it is
possible to prepare a dried smallpox vaccine vhich is still capable of giving
100 per cent. successful primery vaccinations after exposure to k5°C for 2 years.
Other batches of vaccine prepared in the same way have been shown to retain
satisfactcyy potency for at least eight weeks at h5°C, and for af least three
months at 57000 Tuese batches of vaccine were not tested for longer periods.

The method of preparstion of the vaccine is thus caﬁabie of producing consistently

& stable product. These studies have also demonstrated the relationship between
laboratory tests of potency and the resulits to be expected in man. It is now
possible to detsrmine & laboratory titre for a vaccine which permits the prediction
of the percentage of successful vaccinations. A description of the method of
production previously published by Colliere hag been brought up to date with the
co~operation of the Lister Institute of Preventive Medicine, Elstree, United Kingdom,
and has been distributed to governments and interested laboratories in roneographed
form through regional offices (WHO/Smallpox/7 enncxed).

1 Bull, Wild Hith Org. 1957, 16, 63-77

2 collier, L. E. (1955) J. Byg. (Lond.) 53, 76-101
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A report on the stability of this vaccine was presented to the Expert
Committee on Biological Standardizatioﬁ in October 1956, The Committee agreed
that its stability was such as to Justify further investigations regarding its
suitability for establishment as an International Reference Preparation., The
Statens Seruminstitut, Copenhagen, was thereforé asked to arrange a collaborative

assay of the meterial. This is now in progress.

In the course of these studies it was found that the character of the vaccine
lesion produced by vaccines which had partially deteriorated differed from normal,
Therefore field and laboratory studies have been continued with the aim of showing
whether a vaccine that has partially deteriorated by exposure to heat gives as
good protection after successful vaccination as a fully potent vaccine, The
skin reaction to revaccination is being used as a measure of the protection against
smallpox since direct measurement of the latter is at present impracticable. The
results will be available later in 1957.

Plans in 1958 and subsequent years will be directed primarily to the success~
ful introduction of this method of production in countries where the use of dried
vaccine is'imperative for climatic or other reasons, and to encourage adequate

testing of the potency and stability of the product.
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General

Although this report is concerned specifically with the three vaccines cited
ebove, it is worthy of mention that the Organization is engaged in or is planning
similar studies of the effectivencss, potency and safety testing, and biological
standardization of other vaccilnes, such as rables, yellow fever, poliomyelifia,
influcnza, end cholere. In 1957 a further step will be taken. A Study Group
on Assay Methods and Minimum Requirements will meet for the first time in October,
and will study their present status and consider the possibility 6f issulng
Recormendations of Minimum Requirements which, if met, will permit a high degree

of confidence in the protective power of a vaccine.
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.ORIGINAL: ENGLISH

A STABLE DRIED SMALLPOX VACCINE

Summary of the method of preparatiogg based on methods
described by Collier

(Eggg: This vaccine is prepared from a partially purified suspension of
waccinia virus elementery bodies derived from sheep pulp in 3.5 per cent. peptons
freeze-dried and sealed in vacuo. Repeated batches of the vaccine have been
shown to retein setisfactory potency after exposure to h5°c for at least eight
weeks, and 3700 for at least three months. For full details reference should
be mede to Collier's article. One batch has been exposed to 45°C for two years,

after wvhich time it still produced 100 per cent. successful primery vaccinations.255

In series production the conservative claim of retention of potency for one month
at 5700 is made, but in practice this period may be expected to be considerably
prolonged. )

Twenty five g of crude sheep pulp are ground in a mortar with 80 ml McIlvaine's
.phosphate-citric acid buffer, 0.004 M, POh pH 7.2, and 1.0 g powdered neutral glass.
The crude suspensicn is centrifuged at low speed (1000 g), the supernatant kept
and the deposit re-extracted in buffer. This is repeated twlce and the three
supefnatants are pooled. The virus is sedimented by centrifugaticn in an angle
centrifuge. The speed and duration of centrifugation necessery to scdiment the
virus depend on the radius of rotation of the. centrifuge head and the angle of
inclination of the tubes (at o° from vertical 2500 g for 60 minutes should be
enough). The resuiting deposit is resuspended in 15 ml of the same buffer,
containing 0.5 per cent.phenol. This suspension is clarified by low-speed

horizontal centrifugation for two minutes. The supernatant is smaved, the deposit

2 The description given here is modified from the original in Collier's paper
in order to include modifications in procedure introduced since hie paper was
written. g

The pressures given in Collier's paper were measured by McLeod gauge. Those
given here are measured by Piranl gauge.
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resuspended in a further 15 ml of buffer, and clarified again. The pooled
supernatants cons”:“tute the final elementary body suspension (E.B.S),;which is
then incubzted at 22°C for U8 hours to reduce bacterial contamination. The
E.B.8. is then plated to determine the bacterial count, and titrated in eggs for
virus content. It is not used unless the bacterial count is leés than 1000

- organisms per ml and the virus titre more than 5 x 109 i.u./ml. After passing
these tests, one.vol. of E.B.8, is diluted 10 times with 5.5 per cenlt peptone,

made up as follows:

A 5.5 per cent. solution of racteriological peptone is made in distilled
water. The pH is adjusted to 8.0 with 40 per cent NaOH, after which the solution
1s heatéd to 90°C, and filtered while hot. The pH is then changed to T.4 with
50 per cent. HC1, The peptone solution is sterilized by autoclaving for 15 minutes
at 15 1b pressure. The suspension 1s then ampouled in 0.25 ml amounts and dried

, -8,
in an Edwards centrifugal freeze-drier.—

The ampoules are closed witb caps made of a layer of cotbon wool between two
layers of gauze. Such caps maintein sterility without interfering with the passage

of water vapour.

Primary drying. The ampoules are placed in the primary chamber. The

centrifuge is started zard evacuation begun,

"Snap-freezing” occurs about 15 minutes later, when the vacuum has reached
1-2 mm Hg. The rotor is stopp=d shortly afterwards, and drying is allowed to
proceed for about five hours at a vacuum of 0,05 mm Hg. During this time, heat
is supplied to the drying heads, the total input of watts being approximately
equal to the number of ml of material being dried, Drying can be satisfactorily

carried out overnight, if necessary, without the application of heat.

Constriction, secondary drying and sealing. After primary desiccation, the

e o+

ampoules are removed from the chamboer, and constricted at the necks in a blow-lamp

@ —

a .
= The centrifugsl freeze-drier used is manufactured by Edwards High Vacuum Ltd.,
Crawley, Susscx, England.
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flame to facilitate subsequent sealing. No ampoule islallowed to remain in
contact with the atmosphere for more than two .or three'minutes during this process;
those not actually being constricted are kept in glass desiccators over Pé05a
They are then attached to the manifolds, and left for a further 18-20 hours at high

- vacuum over P20 . They are sealed under a vacuum of 0.01-0.03 mm Hg.

Vacuum testing: The sealed ampoules are held at 4% overnight, and are

examined next day with a high~frequency tester for retentiocn of vacuum, those

failing to give a blue~green fluorescence being discarded.

Reconstitution. The dried material is reconstituted by adding 40 per cent.
glyccrol in buffer to the originel volume.
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