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ORIGINAL: ENGLISH 

The three strains of attenuated poliovirus used to prepare live poliovirus 

vaccine in these laboratories were recp-ived from Dr. Albert Sabin in 1957. 

Each of the three lots of original vaccine received frcxn Dr. Sabin were 

tested for virulence by intracerebral inoculc.tion into vervet monkeys, 

Cercopithecus ~hiops pygerythrus, soon after their arrival. These tests 

confirmed their relative lack of virule nce for these monkeys. 

Large-scale production of the vaccine was then planned. Using the 

original aliquots as pr:li,'ary seed, a secondary seed lot "as prepared. From 

this the following production lots were prepared in turn. 

No. 

Trial batch 

Series 1 

Series 2 

Series 3 

Amount 

5,000,000 doses 

10,000,000 doses 

10,000,000 doses 

10,000,000 doses 

of each type 

of each type 

of each type 

of each type 

The vaccine was prepared in primary tissue cultures of vervet monkey 

kidneys. The monkeys used had been isOlated and kept under observation 

as recommended by the ~IH 0 Expert Committee. 

After IX' eparation the vaccine was kept frozen at - 200 C. pending 

the results of the safety tests. 
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SAFETY TESTING 

Each of these production lots were submitted to the safety tests pre

scribed by the Union Health Department of the Union of South Africa. These 

were based on those suggested by the British Ministry of Health Biological 

Standards and Control Laboratory and are similar to those recently recammemed 

by the Expert Canmittee of the World Health Organization. These tests 

revealed that, in addition to the attenuated polio-virus, there were small 

amounts of the "Hilleman agent" (Hull's SV40 virus) in the vaccine. This 

has been proved to produce no lesions on intracerebral inoculation into 

vervet monkeys. Its presence was accepted as unavoidable at the time. 

However, it will be excluded from new seed batches at present being prepared 

and from future production lots of vaccine. 

USE OF THE VACCINE 

Transport and Storage 

Vaccine prepared in these laboratories has been issued for use in 

Mauritius, East Africa and South Africa. In the case of Mauritius am East 

Africa the vaccine was despatched under refrigeration by air and arrangements 

made for collecting it am placing it urrler refrigeration immediately on 

arrival at the Central Laboratory of the Territory. From here it was sent, 

under refrigeration, to the distributing centres. 

Me~hod of Administration 

Two methods of administration, as described in the enclosed pamphlet, 

were usedl 

1. A drop of diluted vaccine placed on to a sugar lump or into a 

teaspoonful of sugar or syrup, which is then taken by mouth. 

2. A dose of diluted vaccine is sprayed on to the back of the throat 

by means of a Cornwall automatic syringe. 

ISSUE OF VACCINE 

The vaccine was issued in concentrated form in insulated boxes packed 

in dry ice. In these containers the vaccine remained frozen for at least 

24 hours after despatch. 

The methods of caring for the vaccine during transport am storage 

and for diluting immediately before use are described in the enclosed pamphlet 

( Annex II to .this document) which was despatched wit& each issue of the vaccine. 
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The vaccine was diluted so that each dose contained fram 200,000 to 

500,000 tissue culture doses of each of the three types of poliovirus per 

dose administered to each individual. 

NEED FOR VACCINAl'ION 

The need of the respective age groups of the population far protection 

was determined qy noting the age distribution of paralytic cases in preceding 

epidemics and qy immunity surveys. Inmunity surveys to assess the need of 

various groups for protection have been carried out on represeni;ative samples 

of the population of the Territories of Southern Africa and of the neighbouring 

islands in the Atlantic and Indian Oceans. 

These have shown that, in general, most children of the indigenous 

African population have developed antibodies against all three types of polio

virus by the time they are six years old. On the other hand, in those of 

European descent; most of whom have lived under good hygienic conditions, 

and especially in recent immigrants, there is a lower degree of immunity, 

and some adults lack immunity to all three types of virus, a larger number 

to two, and maqy to one type of poliovirus. 

The immunity survey of the population of Tristan da Cunha was of particular 

interest in indicating that all the inhabitants lacked immunity to Types 1 and 

2 and all those under six years old to Type 3, and nearly all over six years 

old were immune to Type 3. Based on these findings it was decided that the 

entire population should be given trivalent vaccine on at least two occasions, 

2 months apart. 

In the case of the other Territodes, the vaccine was administered only 

to those age groups requiring it. 

ORGANIZATION OF THE CAMPAIGN 

In each instance the organization of the campaign has required careful 

planning of the distribution and administration of the vaccine. It is Only 

qy meticulous attention to every detail that a successful campaign can be 

undertaken. 

In South Africa the detailed arrangement s were undertaken qy the 

lliinistry of Health who enlisted the support of the local medical authorities. 

The vaccine was issued free of charge to all. The response of the population 

was very good and a high proportion of the susceptible age groups received 

the vaccine in each of the campaigns in Southern Africa. 
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REACTIONS AFTER VACCn~ATIOr 

It may be anticipated that a large number of cases of illness will be 

blamed on the vaccine. In South Africa a iarge numbe!' of reports of such 

cases were received and investigated. 

Amongst the reactions reported were many cases of sore throat and of 

gastrointestinal upsets and a few cases of allergic skin reactions, mostly 

urticaria. No cases of serious illness or of paralysis could be attributed 

to the vaccine. There were several cases of paralytic·polioll\Yelitis reported 

who were incubating or in the early phase of the illness when the vaccine 

was administered. From one centre five such cases were reported within one 

month after the administration of the TYpe I poliovirus vaccine. Two were 

proved to be due to TYpe 2 virus and two to TYpe 3 virus, and only one to 

a TYPe I virus and this child was ill when given the vaccine. 

RESULTS OF THE CAMPAIGN 

In South Africa Type 1 vaccine was administered in November 1960 and 

the first doee of trivalent vaccine in flay 1961. The second is due in July, 

August, and the third in September, October, 1961. Approximatel 8,000,000 

individuals have received the vaccine. 

It is too early to assess its value. A marked reduction in the incidence 

of Type 1 poliovirus infections was observed following the first dose of 

vaccine which was given in November 1960, and consisted of attenuated TYPe 1 

virus only. In Cape Town, one case of paralytic polioll\Yelitis due to Type 1 

virus occurred in an infant about 6 months after he received the vaccine. In 

Johannesburg no cases due to Type 1 virus in a vaccinated child have so far 

occurred subsequent to the administration of the Type 1 vaccine. 

Serological studies have revealed that after the first dose of trivalent 

vaccine, about ?(Jf, of those lacking one or more antibodies became completely 

immune. 

In the study of small groups receiving the second dose, it was observed 

that 9(]f, of those still lacking antibodies became completely immune, and 

after receiving the third dose, from 95% to 100% had developed antibodies to 

all three types of poliovirus. 
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The mass administration of the second and third doses to the entire 

susceptible population age groups in South Africa will be canpleted in 

September and October of this year, 1961. The results of the serological. 

response will be ava~able soon thereafter. 



ANNEX I 

LIVE POLIOVIRUS VACCINE FOR ORAL ADMINISTRATION 

PREPARATION: 
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This vaccine consists of suspensions of live poliovirus prepared in 
monkey tissue culture from attenuated and plaque purified strains of polio
virus developed by Dr. A. B. Sabin of Cincinnati, United States of America. 
The strains of each of the three types are named respectivelyr 

Type 1 L Sc 2 a b 

Type 2 P 712 Ch 2 ab 

Type 3 Leon 12 ab 

It is issued as a monovalent type vaccine or as a trivalent vaccine. 

Th" vaccine contains no preservative, but contains traces of penicilin 
and streptonwcin. Normally it is clear and of a cherry red colour. If it 
has turned yellow or become opalescent it should be discarded. 

INDICATIONS FOR USE $ 

This vaccine is used to protect against polioIlliYelitis and is of 
particular value for mass immunization campaigns aimed at greatly reducing 
the incidence of, or even eliminating paralytic poliomyelitis f,rom a community. 

It may also be used on a mass scale to "block" further spr'ead of "wild" 
virulent virus and thus hasten the end of an epidemic. 

It is preferable to administer the vaccine during the colder winter 
months of June, July, August and September. It may be used at other time of 
the year and the needs of the moment, assessed if necessary in consultation 
with the Regional Health Authority, should determine when it is given. 

ISSUE OF VACCINE, 

The vaccine will be sent under refrigeration and special arrangements 
for its collection and storage must be made. 

STABILITY AND STORAGE OF THE VACCINE , 

The concentrated vaccine storea : 

a) in a "deep freeze" refrigerator, retains it full potency for at 
least one year, 

b) at the temperature of melting ice 0.50 C, for at least two weekS, 

c) at the temperature of an ordinary refrigerator (+40 C), for one week, 

d) at room temperature of + 200 C, for only one day. 
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The vaccine therefore should always be kept frozen until immediately 
before dilution for oral administration. 

SCHEDULE OF VACCINATION 

The recommended schedule irrespective of age, is I 

1) First dose - Type 1 poliovirus monovalent vaccine, followed 
two months or longer by -

2) Second dose - Trivalent vaCCine, a mixture of Types 1, 2 and 
3 poliovirus, followed two months or longer by -

3) Third dose - Trivalent vaccine, a mixture of Types 1, 2 and 
3 poliovirus. 

This schedule ma:y be varied according to the needs and circumstances 
of the time in consultation with the responsible Health Authority of the 
Region. 

PREPARATION FOR USE 

The vaccine is issued in concentrated form containing more than 
10,000,000 tissue culture infective doses - the equivalent of 100 human doses 
each of at least 100,000 tissue culture infective doses per ml. (per 1 cc.) 

If diluted 1:10 by adding 1 ml,. of vaccine to 9 mL of sterile 
normal saline, then 0.1 ml. or 1 drop from a suitably calibrated pipette will 
constitute one human dose. 

If diluted 1:50 by adding 1 ml. of vaccine to 49 ml. of sterile normal 
saline, 0.5 ml. will constitute one human dose. 

If diluted 1:100 by adding 1 ml. of vaccine to 99 ml. of sterile 
normal saline, 1 ml. (1 cc.) will constitute one human dose. 

ADMINISTRATION 

1. Dropper pipette method. 

The contents of two vials each of 10 ml. are added to one "Boston 
round" bottle and the volume made up to the 200 ml. mark by adding sterile 
physiological saline. This gives a dilution of 1110 of the vaccine and 
0.1 cc. or 1 drop constitutes one dose or vaccine. 

This can be dropped on to a sugar lump, on to a teaspoonful of sugar, 
or into syrup and then fed to the vaccinee. 

2, The Cornwall Automatic Syringe method. 

This method is suitable for mass administratign because of ease and 
speed of administration. The Cornwall Automatic sYringe consists of a 2 ml. 
all glass syringe with a spring loaded plunger in a metal holder. 
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To this is attached a valve holder. A length of rubber tubing passes 
through a rubber sealed screw cap into the diluted virus fluid contained 
in an 8 oz. "Boston round" flask, and allows this virus fluid to be 
drawn into the valve fitting and ejected through a needle attached to the 
front. The plunger is set at 0.5 ml. and that amount of fluid is sprayed 
on to the back of the vaccinee I s throat. 

THE DILUTED VACCINE MUST BE PROTECTED AGAINST HEAT Al"\jj) LIGHT BY 
SUB..'iOUNDING IT WITH ICE CUBES, AI'll) KEEPTI'IG IT IN THE SHADE. 



ANNEX II 

OR.'\!. POLI01-lYEL.L'rrS VACCINE 

PREPARATION FOR USE 
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The vaccine is supplied as a concentrated virus-containing fluid. 
The three types of pOliovirus are supplied in separate vials with the 
following label colours: - RZD I TYPE 1; GREEN I TYPE 2; YEI.J:.CM I TYPE 3. 
Before use, the virus fluids have to be diluted in sterile, cold Saline -
or syrup solution. One vial of each type is thawed by holding it under 
cold tap water with occasional shaking until the ice is almost nelted. The 
tiia"wing is completed by gently shaking the vials at room temperature. For 
10 -ml. vials, this process· takes less than 5 minutes, for smaller quantities, 
e.g. 5 ml. vials, less time is required. The labels must not be r.emoved 
during thawing. They are waterproof. At room temperature, the vials 
will be thawed in about one hour. 

The dilution of the co~centrated fluid depends on the methods used. 
In all cases 1 ml. (cc) of the concentrated fluid contains 100 doses of that 
particular virus type. In order to obtain a 100 doses of trivalent. vaccine. 
i.e. a vaccine containing types 1, 2 and 3 poliovirus, 1 ml. concentrated 
fluid from each vial must be added to the Q.i].uting fluid (saline or sugar 
solution) • 

l'lETHODS OF ADMINISTRATION 

(1) STANDARD SMALL BROWN DROPPER BOT'rIE 

This bottle is supplied by the State Health Department and contains 
16 ml. (cc) of diluting fluid. To this must be added 5 ml. (cc) of each 
virus type, i.e. 5 ml. out of the red labelled bottle (Type 1), 5 nil. out 
of the green labelled bottle (Type 2) and 5 ml. out of the yellow labelled 
bottle (Type 3). The dropper bottle will then contain 5 x 100 = 500 doses 
of each virus type. One drop of this diluted fluid constitutes a trivalent 
dose. In that drop is sufficient virus to vaccinate against all three 
types of poliovirus. 

The bottle should contain, at the time of vaccL~ation, 31 ml. (cc) of 
diluted virus fluid. One drop has a volume of .06 ml. (cc) and about 500 
drops should empty the bottle. The last few drops of vaccine can be 
removed by tilting the bottle in a sui table way. The vaccine can finally 
be emptied out L-y carefully inverting the bottle along the pipette. 
Overdosage with the vaccine is N •• steful but not harmful. It is better to 
give, at the end, several doses of residual vaccine to one person than 
to leave it in the bottle. 

:mh THE DROPPER MUST BJ!: H:,LD IN A VERTIC.Ii.L POSrrION. TILTING OF 
THE DROPPER DURING DELIVEli.Y j'iiCY CAUSE A SHOJ:lTAGE OF OVER 100 
DOSm PC:R BOTTIE. -.-

Smaller volu:mes of vaccine can be prepared by adding equal quantities 
of concentrated v~rus fluid of the three poliovirus types to a volume of 
diluent (salin.e or sugar solution) equal to the sum of the volumes of the 
three poliovirus types. 
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100 Doses can be prepared by withdrawing one ml. of concentrated fluid with 
a sterile syringe from each of the three vials and mixing that with 3 ml. 
(cc) of saline. 50 Doses can be prepared by withdrawing aseptically 0.5 ml. 
(1/2 cc) of concentrated virus fluid from each of the three vials and adding 
that to 1.5 ml. (1 1/2 cc) of cold sterile saline. One drop from the dropper 
will then give one dose of trivalent vaccine. 

It must be stressed that the fluids must be cold and sterile and that 
aseptic surgical methods must be used in handling-rhB vaccine. 

(2) BOSTON ROUND DROPPER PIPETTE l'iETHOD 

This method is the same as for the previously described standard dropper 
method, excepting that the pipette delivers 0.1 ml. (cc) of diluted fluid 
and the dilutions have to be modified accordingly. For 100 doses of trivalent 
vaccine, l ml. (ccl of each of the three poliovirus types is added to 7 ml, 
(cc) of diluent (saline). That yields 10 ml. of diluted fluid and at one 
drop (0.1 ml. per dose) the number of doses equals 100. The bottle can contain 
2000 doses. 

(3) THE SYRINGE lIND SQUmT HETHOD 

In this method an automatic syringe, adjusted to deliver 0.5 ml. of fluid, 
is used. The required dose of vaccine must therefore be present in 0.5 ml. of 
diluted fluid. For this purpose a 1/50 dilution of each virus type is 
necessary, i.e. to 47 ml. of diluent is added 1 ml. of each concentrated polio
virus type. This gives 100 doses of vaccine in 50 JIll. of diluted fluid. The 
vaccine is squirted directly onto the oropharynx or onto syrup or milk or 
infant food. 

HArlDLII'G THE VACCINE 

The potency of the vaccine depends entirely on the living virus particles 
in it. Heat and ultraviolet light rapidly kills the virus particles. 
Ballterial and fungal toxins do the S2me. Therefore the virus fluids, 
concentrated and diluted, must be kept cold, sterile and protected from 
sunlight. The best way to preserve the potency of the vaccine is to keep 
virus fluids frozen or in contact with ice at all times. Unless this is 
carefully observed, there is EO way of telling whether a good vaccine or a 
useless drop of pink fluid has been given to the child until it becomes a 
case of paralytic polio~-elitis. 

VACCINE STORAGE llND HA1'lDLING 

The vaccine will keep for one year if stored fI'ozen. If it is kept in 
contact with pure ice, it will not be frozen owing to the s2,lt content but 
will be at the temperc,ture of melting ice (+0 .5OC) • Under these conditions 
it can be kept for 14 days. At the temperature of a household refrigerator 
(+4°C) it wili keep for one week. It must not be left away from ice or out 
of a refrigerntor for more than a few hours. If stored in a household 
refrigerator it is best put in a bowl containing ice cubes. This is also 
a safeguard against temporary refrigerator failure, If there is any doubt 
about tho condition of the vaccine, it should be discarded. It is best 
not to vaccinate at all than to use a vaccine of doubtful potency. 



COLOUR 

EM/RCll/Tech~isc./17 
ANNEX II 
page iii 

The normal colour of the vaccine is reddish. Under dry ice storage the 
colour sometimes changes to yellow but this changes back to reddish when 
thawed and used for dilutions. 

This container has been designed to keep 21 vials (7000 doses) of 
concentrated vaccine frozen for 24 hours at average outside temperature when 
charged with 3 lbs. of dry ice. If left in the sun or in heated environment, 
its efficiency is reduced. If filled with ice cubes, at least three small 
type dropper bottles (1500 doses) can be kept in cont sct with ice for at 
least 10 hours. Under extreme conditions, e.g. the hot interior of a car, 
great care must be taken to ensure that a supply of ice cubes is available 
at all times. Prechilling of the Whole container, e.g. leaving it overnight in 
the refrigerator improves its efficiency. The use of the carton and sawdust 
around the container is an additional safeguard. A good wide necked thermos 
flask serves the same purpose as the insulated can. 

All cans which contained vaccine and insulated containers are returnable 
for the next phase of the campaign, addressed to S.A.loM .R., Hospital Street, 
Johannesburg. 


