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DRIED SMi,LLPOX VJXCINE 

Glycerinated smallpox lymph vaccine has for  long proved highly e f fec t ive  
and dependable. as an h u n i s i n g  agent. The success encountered i n  using it in 
cold countries prompted the health autkiorit'ies t o  extehd systematic vaccination 
t o  warm countr ies  and t e r r i t o r i e s  where smallpox s t i l l  causes great  havoc 'smong 
the  people. It was found, however, t ha t  the glycerinated vaccine pulp loses  i ts  
potency when carriod t o  remotc rcgions; hence came the idea of producing a 
subs t i tu te  t h a t  r e s i s t s  long transportation a t  a high tcrmperature without 
los ing much of i t s  potcncy. 

In many p a r t s  of t h i s  region conditions of transportation.and storago 
of vaccine lymph aro vory unfavourablc and the l i a b i l i t y  of lymph t o  bocomo 
ineffect ive : a f t e r  exposure t o  hot weather i n  rem-tc r u r a l  a reas  i n  t he  region 
i s  wcll  knowri. &per t  opinion seems t o  be t h a t  tho successfulproduction of a 
d ry  vaccino w i l l  go a long way towards solving vaccination d i f f i c u l t i e s  i n  
m a 1  aroas,. pa r t i cu l a r ly  i n  those t rop ica l  countries where smallpox epidemics 

' a rc  s t i l l  fioquont. 

A t  its t h i r d  session i n  Istanbul, the  Ragicnal Committee f o r  the  Eastern 
Moditcrranean adopted a resolut ion ( R C ~ / E M / ~ ~  Rev. 1, para 7,1,2.15 noting 
t b o  p a s s i b i l i t y  of using dry vaccino. T'le Reg:-onal Office promised, i n  t h a t  
sassio.n, t o . c o l l o c t  information on dried smallpox vaccine and tho t r i a l s  of 
it c@rried out i n  dif foront  countries. 

sirme the discovery of t hc  smallpox vaccim it has been rdalizod t h a t  
vaccino matter when dried remains potont f o r  a long timo. 

Jenuar .himself (1798) sen t  specimens of h i s  vaccin0,dricd on thread, t o  bo 
t r i ed  i n  other countrics by foroign obscrvcrs. 

In 1836 a law was issucd i n  Austria prescribing the drying of t h e  vaccine 
on ivory kpbn to r s .  It i s  claimed t h a t  t h i s  vaccino gave 'positive r e s u l t s  a f to r  
four- t o  six inonths or  cvon morc. 

Muollcr (1869) claimed t o  havo usod with excellent resu l t s ,  vaccino lymphs 
which ho dried and prosoi-ved batween glass  p la tes  f o r  ton yoars', 

Tho Reissner Vaccino (la813 aroused great  in te res t .  He dr,ied i n  tho 
dessicator  the  vaccinal  lymph of a hoifor, ground it in to  vory Fino powder and 
kept it i n  small boxes. Roissner claimed t h a t  h i s  vaccino conserved i ts  
propertios f o r  seven months. 



Fcrmcrly, it was a common practicc t ha t  physicians prcscrved the dried crust  
from a typ ica l  takc. 

Professor Wwts was ablo i n  1897 t o  inoculatc calves and prepare vaccinc fro] 
them from some dried vaccine which he took with him t o  Abyssinia and which was 
or ig ina l ly  proparod by Ghambon and St.  Yvos M6nard. 

Sinco thc  beginning of t h i s  ccntury many workers have deviscd d i f f e r en t  
techniques f o r  thc preparation of driod lymph vaccine. The r c s u l t s  obtained by 
using driod lymph vaccine proved, i n  gcneral, according t o  thesc works, t o  bc morl 
favourable than those obtained through the  usual glycerinated lymph. 

ircha1.m~ and Phisalix (1909) prepared a driod vaccinc which, a f t e r  storage 
f o r  one ycar a t  a temperature of 37OC t o  38OC, was s t i l l  active. 1. temperature 
of 41°C t o  42% did not have any influonce on tho potency of t h e i r  dried pulp, 
a temperature of 4 5 O C  reduccd it very s l i gh t ly  and a temperature of 57OC, a littl 
more. 

Canus continued the researches on dried vaccine, and i n  1909 deviscd a 
technique f o r  i ts  areparation. Jcyeux t r i ed  Camust vaccinc i n  Kan-Kan with 
71  - 98% posi t ivc  tnkos, In 1911 - 1912 a now typo of driod vaccinc was 
prcpared by Camus. 

The r e s u l t s  claimed t o  have been obtained by a number of invest igators  are  
shown i n  t h e  following tables: 

: : 
Investigator : Dried vaccine prepared by : Place and date  : Posi t ive  

of t r i a l  : r e s u l t s  
: : 

Joyeux : Camus : French Guinea ' r 89.5% a f t e r  o 
t i n  190c : month 

I r 50% a f t e r  two . : months 
1 t 

Ross : Lchalne and Phisal ix  I Enst i f r i c a  1911; 91.5% a f t e r  

$ : IkLkAL.4 : 
Gger  : q s t i t u t  de vaccine ~ ~ r l c a  : 12%'af tor  

r animale. Par is  : 1911 t 2 months 
: 

Ross : bchalme and Phisal ix  : Nairobi, 1911 : 72% a f t e r  
: - : ; 11 months 
1 : 

Sore1 and i z l o  : Camus (new type) : Ivory Coast, : 66% - lo@% 

Manteuff e l  : (or;n-pulverised vaccine) : German East- f 6@ a f t e r  
: : Africa. 1912 : 6 months 

: t 
Ross : hchelme and Phisalix : Forte Hale, t 81% vaccine 

: 19U : preserved a t  
: : : Nairobi f o r  o 

: : year 
: 82% vaccine 

: : preserved f o r  
: 2 years 

I : : 7% vaccine 
: : : preserved f o r  



: 
Investigator : Dried vaccine prepared by : Place and date : Posi t ive  

I : of t r i a l  r r e s u l t s  
I : : 

Pingenbach : Degive, Bruxelles : Belgian Congo, : 32% a f t e r  4 months 
: 19U : under t rop ica l  

b r s t e n  a Pondorf. Weimar 
: 
: New-Guinea. : 60% a f t e r  2.5 

: 
hartin I Institute of animal vaccine: Cameroun 1917 : 85% a f t e r  4 months, 

t : a t  a temperature 
t : reach in^ up t o  500C 
: : 

Rosario and r Rudiger : Philippines, : 58% a f t e r  one 
Rizal : : 1913 : month 

: 0.Schobl : Philippines, : 65% 

: 8 

h s n e t  : Vaccine I n s t i t u t e  Academy : French : Very sa t i s fac tory  
: of Medicine. Par i s  : ~ c s t e r n  44~ 1 

' 19 3-b 

Pas~hon was able t o  have a posi t ive  r e su l t  i n  a child vaccinated with 
9 years old dried vaccine propared a t  the  Vaccino Ins t i t u t e  of Hamburg. 

Icgendre had excellent r e s u l t s  with dried vaccine i n  1928 i n  t rop ica l  Africa 
in  the High-Volta f a r  d i s t r i c t s .  

Dried smallpox lymph vaccine was used with sa t i s fac tory  resu.lts i n  
Belgian Congo, Mozambique, Kenya, Angola, French Somaliland, French India, Dutch 
East Indies, Indonesia, French Indochina (~ i e tnam) ,  the  Philippine Islands and 
China. 

&ten (1927) reviewed the h i s tory  of dried lymph vaccine production and 
reported on i t s  successful  use i n  Batavia. He i n s i s t s  nore par t icu la r ly  on the 
use of dried glycerinated lymph which i s  f a r  weaker and 'thc duration of its 
c t i v i t y  i s  limited. 

lhrough the dessicat ion of the vaccine and i t s  conservation i n  vacuum, Gtten 
obtained a very r e s i s t a n t  virus8 under a temperature of 36O it res i s ted  for  
several  months; under 410 - 450, f o r  maw weeks; under 580, it could still  r e s i s t  
for some days. Thi-s dried vaccine, kept a t  robm temperature for  9 months and a 
half, including 4 months a t  Samarang ( ~ a v a )  and one month incubated a t  36', gave 
one hundred per cent positive. Lccording t o  Otten, vacuum is an indispensable 
condition f o r  t he  conservation and eff icacy of the virus. bn inconvenience 
of t h i s  dr ied lymph i s  the necessity, once the tube is open, to  use it on the same 
day o r  a few days l a t e r ,  a s  it rapidly loses i ts  effic.acy. 

lccording t o  Gaide and Bodet (1931), dry vaccine for  t h i r t y  or f o r t y  thousand 
persons is prepared every year i n  Indochina, for  Cambodia and Laos; Laos a lso 
receives dry vaccine sent  d i r e c t l y  from France. 

In 1932-1933, Otten surmarized tho r e s u l t s  of 16,000 vaccinations performed 
with dried vaccine. The vaccine remained s table  for  days a t  5S°C, f o r  months a t  
3'7% - 420C and f o r  a year a t  average tempraturo i n  the tropics.  

In 1932 - 33, during a smallpox epidemic i n  Karikal, French Indies, 8400 
vaccinations were made with dry vaccine with 95.5% posit ive resu l t s .  



X purified. dried.vaccine containing few secondary germs was tes ted  i n  1939 
by Prof. Heriri Bernard and was l a t e r  -used in Dakar, giving successfwl resu l t s .  

Other workors have achieved a f a i r  measure of success.using dried lymph 
and it may maintain potency f o r  over a year i f  dried i n  vacuo from the frozen 
' s t a t e  (Boulnois, 1936, 1937; Kaiser, 1938; Morosov e t  a l ,  19431.. 

The dried vaccinc made by Otten's method a t  tho  Institute Pasteur, Bandung, 
has been used i n  Indonesia sinco 1931. -The number t>f doses of vaccine supplied 
rose from l&7,000 i n  1931 t o  801,700 in1941 and t o  more than 26 mii l ion i n  1949. 
The.uso of t h i s  vaccine rapidly bocmo general throughout Indonesia,: even i n  tho 
most d i s t a n t  islands of the archipela'go. During the 1948-50 epidemic, t he  

, . . ... . . , 
vaccine was of groat sorvico. 

TECHNIQUES OF PREPhUTION 

The pustules a r e  collected from heifor a t  the  one hundrod and twentieth 
hour, thon placed i n  a s t e r i l i zed  porcelain  box and dried i n  vacuum over su l fur ic  
acid (H2 504). h f te r  twonty-four-twenty-oight hours, the pulp derived from the 
pustule is completely dry, and it i s  thon put i n  small soaled g lass  tubes. 

Carini (1906) 

Desiccation ovor sulf.'uric acid or  potassium hydroxide (KOU), i n  vacuum 
a t  room tcnporaturc (18O - 2O0C). Lfter  twenty-four-forty-oight hours, tho 
vaccine, which has l o s t  two-thirds GP its i n i t i a l  woight, is pulverised i n  a 
s t c r i l i zod  mortar. It is thon kopt insido vacuum glass  tubos. 

i,chalnc and Phisal ix  (1909) 

b s i c c a t i o n  i n  vacuum ovor su l fu r i c  acid. Preservation insido scaled glass  
tubos, air-emptio4 or  not. The virulencc is mainteined longer i f  t he  pulp i s  
kept i n  vacuun and not N v e r i s e d .  

Desiccation i n  vacuum under 150C tempmature, tho pulp being l a id  down i n  
t h in  layer. Preservation i n  vacuum. In o rde .  t o  increase tho s t a b i l i t y  of the  
emulsion, a solution of lG$ of gum-arabic i s  added t o  the  pulp. 

Desiccation i n  draught. Pounding by means of a special  m i l l ,  then f i l -  
t r a t i o n  and preservation inside cork-stopped tubes placed i n  another tube f i l l e d  
with glass  f lakes  and ai r - t ight  sealed. No vacuum i s  made i n  t h e  tubos. 

Wurtz and Canus (1919) 

Before desiccation, the pulp i s  congealed i n  order t o  f a c i l i t a t e  dehydration. 
Thus prepared, it is pulvorised and clearod of foreign substancop. It- is dried 
by moans of the  air-pump, a t  the  r o  n temperature, using su l fur ic  -acid or. 
phosphoric acid.' Tho f i l l i n g  of t he  tubes takes .placc under a tent-shaped 
apparatus. ( thus onabling the. operator t o  be i n  the  opon a i r ,  with h i s  arms inside)  
containing an atmosphoro' dried by moans of su l fur ic  o r  &os&o~.ic acid. The 
main idea i s  'to obtain dryness quickly and to  na in ta in  it. 



The pulp obtained from animals is pou~ded i n  a s t e r i l i zed  mortar, l a id  
on a widc surface undor ~ ? ~ r f e c t l y  asept ic  corditions, quickly dried i n  
vccuuui over a hygroscopical chemical product, pulverised, then kept i n  a 
desiocator, undor t h e  roon-temper iture. 

The dry vaccine i s  put insido glass  phials  provided with rubber plugs, 
p r a f f i n  sealed. hnothcr phial  of the  sano type contains the  glycerine t o  be 
nixed with the pulvarisod vaccine inmediately before use. 

a )  "Room 1ynph"- The f resh ly  obtained pulp i s  pounded i n  a ttChalybausll 
m i l l ,  then it is la id  i n  a t h in  layor on a glass s l id0  and dried i n  vacum, over 
su l fur ic  acid. Lf te r  forty-eight hours, t he  vaccine is poundod i n  a mortar, 
then kept i n  vacuum, with or  without phosphoric anhydride ( ~ 2 0 5 )  under the room- 

temperature r 

b) "Frigiloclynph" - Vacuum i s  made under ro,,m-tenpcraturo, but desiccation 
is obtained aMS°C. 

c )  "Congealed lymph" - Tho lymph i s  congealed ~ n d e r 3 5 ~ C ;  one hour 
la te r ,  vacuurn i s  made and dosiccation i s  carried out, both operations taking 
place a t350C tomperatwe, 

The loss  of weight resu l t ing  fron the desiccation of the pulp is about 
8%. When using t h e  driod l p p h  f o r  vaccination, and i n  ordcr t o  obtain ' tho 
same d i lu t ion  a s  f o r  the glycerinated lymph ( i . e .  one par t  of pulp f o r  two 
pa r t s  of glycerine), 1.4 gr. of glycerine should be added for  100 n i l l g r ,  of 
dried pulp. 

,Inatitut Pasteur. Saiaon (1929) 

The vacc,ine i s  dricd i n  vacuum as soon as  obtainod. I, mercury steam pump 
wh:ch is able t o  creeto a vacuum a t  l/1000 m. Hg. is used for  desiccation. 
Further, by using l iquid a i r  rcfr igorators ,  dcsiccation i s  much quicker than 
previous tcchniques. 

Office National do h t t o  contre l e s  Ep idh ie s  (1929) - (National Office for  tho 
Control of Epidonics). 

Once gatherod fron hcifcrs,  the  pulp is poundod three times i n  a vaccine 
v o r t i c a l  grinder, thcn it is collcctod i n  a sterilized glass  container. 'The 
pasty substance thus 'obtained is la id  i n  t h i n  layors i n  s t e r i l i zed  Pctri 'dishos.  

The dishes are  then put i n  the desiccator, a f t e r  which the i r  l i d s  are 
taken off.  The desiccator has the shape of a small horizontal  autoclave'providcd 
on each face with an aperture, one of which i s  connected by mcansmf rubber 
tubes t o  two b o t t l e s  of su l fur ic  acid and one bo t t l e  of calcium chloride, and 
the other t o  an aspirat ion pipe. The dessicator is then closed and a s l i g h t  dry 
draught is continuously naintained i n  it. The next norning, the vaccine, thus 
dried, is hand-pounded i n  a porcelain mortar. Thc powdcr is then put i n  
another s t e r i l i z e d  P e t r i  dish, and kept i n  tho dessicator during the following 
night. 

Tho next morning, the pulverised vaccine is put i n  s t e r i l i zed  glass  
phials, approximately one gram i n  each phial. Tkc phials,  thus f i l l e d ,  aro 
kept uncovered i n  the dessicator during the next night. They are  taken out 
of the  dessicator  the next morning i n  order t o  be provided with cork-stoppers 
and sealed with sealing wax. To each phia l  containing t h i s  pulverised vaccim 
is joined a s imilar  ph ia l  containing about 1 cm3 of 7G$ glycerine water (with- 
out phenol). 



For tho b a c t c r i o l o ~ i c a l  t c s t ,  cnc takos thrco phia l s  of pulvcriscd vaccinc 
and pours i n  cach of thorn thc contcnts of a ph ia l  of glyccrinc; a f t o r  a carc&'ul 
mixing, cach of tho thrcc nixturos i s  poured in a f c ~ n c n t a t i o n  Sni th  k b c  
containing glucosc broth. Tho tubcs a rc  incubated during nino days. If no 
gas i s  forncd, tho vaccinc i s  considorcd u t i l i zab lc .  If, on tho contrary, gas 
i s  fomcd i n  onc o f  tho thrco tubos, 4 cn3 of thc broth contained i n  t h i s  tuba 
a r c  subcutanoously injcctcd in to  a ~ i n o a - p i g .  I f  thc animal shows syclptoms 
of tetanus o r  gas gangrcnc, thc vaccrnc i s  turned down; othcrwisc, it i s  
considcrcd u t i l i znblc .  No counting of bacter ia  i s  c a r r i d  out. 

For tho virulcncc t c s t ,  a sna11 quantity of thc contcnts of a p h i a l  of 
glyccrinc is pourcd in to  a ph ia l  of pulvcriscd vaccinc; a f t o r  caroflil nixing, 
tho nixturc  i s  l a i d  on sr.lall scar i f ica t ion  f i c l d s  prcparcd on mbb i t e  and a l s o  
on p a r t i a l l y  b u n i s c d  hc i fc rs .  I f  woll-dovolopcd p u s U c s  a rc  forncd, tho 
vaccine i s  considorcd u t i l i zab lc  . 
k s t i t u t  du Vaccin (Vnccinc Ins t i t u t c )  , b u r c n ~ o ~ a r ~ u b s  (1929) 

Tho vaccinc to bc dricd i s  collcctcd on a s t c r i l i s o d  gauzo d m ,  s o  t h a t  
tho pustules, whcn oxposod t o  a draught, got quickly dry. Tho d m  i s  then put  
ovcr sulfur ic  o r  phosphoric acid i n  a dcssicator  which i s  kopt i n  a r c f r igc ra to r  
u n t i l  thc pulp i s  ccngoald.  Tho dossicator i s  thcn conncc-tcd to an air-punp, 
and a s  soon as  vacuun i s  nadc insido, it i s  roplaccd in tho rof r igcra tor ;  tho 
vaccinc which, thus, beconcs dry and f r iab lo ,  i s  thcn casy t o  pound. 

For t h i s  purposc, a special  apparatus i s  used; i t  cons is t s  o f  a b o l l  
containing a glass  f lask.  Tho apparatus i s  drivcn by a no tor  and works in 
vacum. h o n ~  other advantages, t h i s  apparatus allows tho operators to avoid 
inhaling thc pulvcriscd vaccino. A s t c r i l i s o d  nor ta r ,  coolod in a rc f r igcra tor ,  
may also bc usode Boforo bcing put  in tubos, tho pulvoriscd vaccino nus t  bc driod 
again, as  danpnoss f a c i l i t a t e s  putrefaction. 

Tho dry  vaccinc nay also bc p r c p a r d  in tab lc t s  . It i s  h y p s c o p i c  enough 
to be nado into p i l l s ,  cvcn without adding g m  o r  othcr ~occipionte; howovcr, in 
order t o  avoid calprcssion o r  any othcr nanipulation which might rcduco i t s  
viruloncc, it i s  prcfcrablc t o  producc it as  a pcwdcr, i f  possible,  i n  opaquo 
vacuul containors. 

Driod vaccincs in use a t  prcscnt 

At. prcscnt, thcrc a r c  four ncthods f o r  tho preparation of dr icd lynph V ~ C C ~ ~ G  

namcly : 

1. Otton's ncthod a t  thc Pastcur I n s t i t u t c ,  Bandoong ; 
2. Kaiscr's method a t  tho Lymph I n s t i t u t s ,  Vienna ; 
3. Fasquollc S t .  Yvos %nard a t  tho I n s t i t u t c  of Animal Vacchc,  P a r i s  ; 

and 
4. Lyophilisation clcthod a t  tho Division of Laboratorios a t  tho Michigan 

S ta t c  Dcpartnont of Hoalth. 

According to tho tcchniquo mploycd a t  tho Ins t i !x tPas tour ,  Bandoong, t hc  
pulp colloctod f r cn  tho buffalo i s  p u n d ,  d r f d  i n  vaquo a t  laboratory tcmpomturo, 
pulvorizcd in a nortar ,  and thcn f i l l c d  in to  ampoules, which'arc sealod a f t c r  
CVaCuation of a i r .  



Thc 3yophilisation rlcthod which appcars t o  bc vcry c f f i c i c n t  i n  maintaining 
thc v i a b i l i t y  of virus  s t r a in s  i s  csscnt iol ly  o ncthod of rapid froczing a t  a 
vory low tmpcra turc  and rapid dchydration from thc frozcn s t a t o  undcr h i & ,  
vacuum; tho proccss i s  continuous and conducted in the f i n a l  containcr i n  which 
thc n o t o r i a l  i s  to hc scalcd undcr thc or ig ina l  vocum, stored and distributed. 

Tho oryochon proccss i s  a ncw procoss f o r  thc prcscmation and dossicaticn 
i n  vacuum frml thc frozcn s ta tc .  It i s  said  ta bc norc ccononical than thc 
.yophilo proccss. It i s  sirrplor to carry out, f a s t e r  i n  dryins  and requircs no 

storago of dry-icc . 
Thrco major d i f f i c u l t i c s  have bccn oncountcrcd in tho p r q a r a t i o n  and usc of 

dr icd snallpox vaccino, and thcse probably account f o r  i t s  n o t  being widcly used8 

1. It has bccn d i f f i c u l t  t o  obtain preparations in which tho number of 
contal inat ing bactcria havo bccn rcduccd t o  an accoptablo lcvcl ;  

2. It i s  norc cxpcnsivc to pruducc dr icd vaccinc than t o  produco glyccrinatod 
lynph ; 

3. It i s  norc d i f f i c u l t  to  rcconstitxlte a dricd vaccine a t  the t i n e  of use  
than to opcn a cap i l la ry  l iqu id  vaccinc. 

A n a j o r  problm i n  thc  usc of d r i d  vaccine i s  a convonicnt and sa fe  method 
to bc followod by tho u n q ~ ~ a l i f i c d  vaccinators Who usually adninis tor  thc vaccino 
in r m o t c  d i s t r i c t s  i n  tho tropics. A dc f in i t c  h a ~ a r d  i s  involvcd b opening 
tho v i a l s  of voccinc bccausc thorc i s  a tendcncy f o r  a m a l l  mount of tho 
powdcrcd pulp to bc blown fron tho cvacuatcd tubc whcn it i s  b q k m .  This pulp 
nay cause ocular  o r  respiratory infection,  o r  a dcop vaccinia infect ion may bo 
produccd fm a c c i d m t a l  cuts. 

ft was found t h a t  r i g id  a t tcnt ion to thc  d c t a i l s  of san i ta t ion  during tho 
quarantinc and handling of aninals, togcthcr with tho t roatnent  of opcrativc 
surface with Roccal solution, nadc possiblo thc production of vaccinc containing 
vcry low nmbcrs  of viablc  organisms. 

J .W. Homibrook and W S I .  Gcrhard wcm a b l ~  t o  produco mallpox vaccinc with 
only &!O organisms p e r  ml.,  well bclow thc naxirm nm.~bcr allowcd (USA). 
Thoy obtainod t h i s  r c s u l t  by adding pon ic i l l i n  to t hc  carefu l ly  prcparcd vaccine 
bcforc d r y i w .  

Xrcshnmurthy, in t rying tho c f foc ts  of ponic i l l in  ancl streptonycin on 
vaccinc lynph found t h a t  whilc both an t ib io t ics  do not  a f f o c t  tho potoncy of 
vaccinc lynph, only s t r c p t a ~ y c i n  successfully brings down the b a c t c r i a l  f l o ra  of 
the  vaccino lymph to thc rcquircd mctcnt. On tho othcr  hand penicillin was found 
to bo incffcct ivo i n  rcducing thc bac t c r i a l  contaminants of vaccino lymph. 

LABORATORY INVESTIGATIONS NiD FIELD TRIALS OF DRIED F U L L P O X  
VACCINE SPONSORED BY WO 

I n  1948 a j o i n t  0IHP/WHO Study-Group on Smallpox recmmcnad t h a t  fu r thc r  
s tud ics  and obs.lorvations bc nadc on thc moans of preparing an act ive bu t  pure 
dry  vaccinc. This work prcgrcsscd during 1949 a t  the Animal Vaccinc Ins t i t u t o ,  
P a r i ~ ,  where i t  was found possihlc, through t r e a b c n t  with an an t i sap t ic  ~fRoccal'~, 
to improve thc  pur i ty  of thc dry vaccinc fomcr ly  prcducd  a t  t h o  Ins t i t u t c .  
Tho purc lynph vaccinc appcarcd to bc soncwhat l o s s  potcnt when obtainod in t h i s  
Wny, and ncthods f o r  rmoving thc ant isopt ic  and thcrcby cnhancing i t s  potcncy 
had t o  bc studied. Tho vaccinc was t r i c d  out  i n  the  f i o l d  in India with sa t i s fac-  
to ry  IItakos'l. 



In accordance with thc resolution of t he  World Hcalth Asscl;~bly (Resolution 
NiA3.18 Qff. &. World Hcalth Or~aniza t ion  2s tho WHO Ekpcrt Connittcc on 
Biological  Standardization (1950)recommendedthat an invcst igat ion bc nadc of tho 
valuc of driod snallpox vaccinc. 

It s u g ~ c s t c d  t h a t  tho driod vaccincs t o  bc invcstigatcd should bc nadc fron 
lynph of a potcncy which, on vaccination of children cvor six nonths of ago who 
havc no t  previously bccn vaccinated nor rcccntly cxposcd to infoct icn with var iola  
o r  vaccinia, w i l l  prcduco a typ ica l  prinary vaccinal reaction. ' Tho n a t c r i a l  
should bc f r c c  from anaerobic and aorobic pathogcnic bacter ia  and should contain 
no t  mom than 1,000 ncn-pathcgmic bactcr ia  p e r  n l .  If tho dricd n e t c r i a l  i s  
intcndcd f o r  inject ion it n u s t  bcforc drying bc bactcr iological ly  s to r i l o .  

During 1951, WHO continued to cnccurago rcscarch on tho m i z i n g  propcrtios 
of dr ied smallpox vaccino. Sevcral outstanding spoc ia l i s t s  in thc proparation of  
driod snallpox vaccinc wcrc roqucstod to subfiit descriptions of t h c i r  rcspcctivc 
nothcds and r ~ p c r t s  on thc rcsul ta  obtained w i t h  driod mallpox vaccino. 

Ekporincnts wcro b o p  a t  thc Vaccine I n s t i t u t e  i n  Bolgaun, Bcmbay Provincc 
to dotomino, in nonkcys, thc protcctivo potcncy against  v i ru l en t  snallpox v i rus  
of dr icd vaccincs prcparcd f m  various s t r a in s  of vaccinia. Tho ~ndcnes'ian dr icd 
vaccinc i n  cndonc-cpidaiic conditions was tcs tod i n  f i c l d  t r i a l s  in India; s imi lc r  
tr ialswcrc conductcd in Pcm by thc Pan Ancrican Sani tary Burcau with vaccino 
pmduccd by thc  Michigan Dcparb,lmt of Hcnlth . 

To obtain i n f o n a t i o n  on thc kccping qu&itics of dr icd snallpox vaccino under 
f i c l d  conditions, WHO sponsorcd a sor ics  of dctai lcd laboratory oxpcrincnts to 
dctcmino thc  re to  of loss  of potcncy of four  dr icd sr~cl lpox vaccines kopt a t  
d i f f  c rcn t  tmpcraturcs  . 

Thc fou r  I$ruducing~~ laboratories supplied sar~plos of t h c i r  dr icd vacoino 
f o r  tos t ing,  togothcr w i t h  a l%ct" proparation f r o m  tho same s t r a i n  of vaccinia 
virus: 

1. I n s t i t u t  do Vaccinc Aninolc, Pa r i s  ; 
2. Division of Laboratorics, Dcpa r tna t  of Hqalth, Michigan (USA) 
3 .  . Stae t l ichc  I n p f z n s t d t  und StaatLichc So.na?pmfmgsinstitut, Vienna 
4 .  I n s t i t u t  Pastcur, Bandcong (Java) . 
Thc directors of f i vo  l~ ,bo ra to r i c s  in Ccpcnhagtm, Michigan, Par i s ,  London 

and Now York n o t  in Gcncm i n  Junc 1952 and ar;rccd upon a standardized pmccdure 
f o r  t c s t i n g  tho four dr icd  vaccinos. 

Earzy, in 1953, throe lnbcratoricq - one in Copahagcn, cno ih Paris and 
one kl London - s t a r t cd  subjecting to standardized b s t s  tho fou r  dr icd mal lpox 
Vaccines prcparcd in Parid, Michigan, Vicnna and Bandccng. Thc purpose of thcsc 
l a b c r a b r y  t o s t s  was to dctcminc tho r a t c  of l o s s  of potcncy of dried snallpox 
Wccincs whm stored a t  advcrso tmpcraturcs,  such as  a rc  l i k o l y  t o  bo n c t  under 
fio2.d comditions. 

Tt?c long sc r i c s  of t o s t s  a r c  no t  yot s u f f i c i m t l y  conplctc to allow 
s t a t i sg t i ca l  analysis  of tho f i n a l  r e su l t s  to be carr ied cut. 

Tho vaccinc which proves by laboratory fnvcstigations to bo tho b e s t  of thc 
f o u r  chosen w i l l  bo uscd i n  hman f i o l d  t r i a l s  both i n  cndmic a rcas  and in non- 
a d c n i c  arcas.  

Plcns a r c  already well advancod t o  comoncc thc f i c l d  t e a l s  on man in a non- 
% d d c  arca a t  an car ly  datc. It i s  cnvisagcd t h a t  a f i c l d  t r i a l  h an cndmic 
'slaallpox arca w i l l  connmcc scr.~ctino la tor .  
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Corrigenda 

Page 2 l i n e  28 - d e l e t e  "French AfricaH and s u b s t i t u t e  "Indochina1I 

3 16 - i n s e r t  ltAfrica,1926f1 a f t e r  "Western" 

3 27 - d e l e t e  "glycerinated" and i n s e r t  a f t e r  tllymphlt 
t h e  following : '!in t r o p i c a l  countr ies ,  due 
t o  i ts  s u p e r i o r i t y  to  glycerinated lympht1 

5 " 1 5 -  - "Fr ig i lo  lymphf1 should resd lLFrigololymph" 

* 5 16, 17 and 19 - "1.40 GI1 should read '1-150 C" 


