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Jovunal D1 tle—Uniorown
Treruc-stable suzll pox veccine {Trelirnirery repors).

e s Belvzev (Vaoriolcr Div. Pastuer Inst,, Lemingred).

The basic and most atundent mircperation vsed for viccinction and
rovaccization ageinst smellpoex is the glycerine, enti-veriolir vaccine
{veriolar detritus). Witk &11 Iis rpositive cuslities, this preparation
hes numerous significznt dificiencles, of which ths bosic ones are its
1ir.;.ited period of valildity «xnd limited, low thermostedility.

As tlke vacciration practice izdicetics, the crcating of tke reculred
texnerature conditions for the tran:pc;};tion and stcreye oi the veriolser
detritus, to and at vaccinction points, meats with numerous, soetimes
un-surpountable, obstructioas. With the large territory of the foviet
Union the problem of trensportetion of the variclar detritus hss a
very importint meaning,

The solution to the increase of the thermostsbility of tke variolar
detritus has szitated the scienfific-recezrch minds for scme time already,
As early es 1883 Ireinsnsr tried to increase the thermostebility of the
veriolar detritus, by application of the drying method. 3By this method
he was able to obtein a &ry preperetion which would survive 5 months
storage at room tempersture.

From 1900 to 1920 mumerous researchers—-;slaksal, Earini, Zemos,
hxhalm, Fissliks, Rocs, ianteifel, Degiv, Burts, Shoble end others-
tried to obtuin a dry, thermostatle variolar detritus bty teans of dry-
ing under vacuum, cndé condensation of the vepors with sulfuric acid or

csustic potish, The drying process of the alcve suthors took plece at
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\\j room temperature and lasted from several bours to¢ 2 deye(~3 Lours ), In
tre cad they were able to odbtain z preparction which survivad, thowgh
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not always, storage at roonm temperature for .6 wonths, DJut, the prepera-~
tion dissolved poorly and was very contaminated with microhes as 2 result
of an inaccurate cleaning of the humid scales(scrapings). These insad-
equacies, the latter in particular, prompted a return, &anew, to the
glycerine detritus,

In 1927 Otten was able to obtain. & ary veriolar detritus by means
of a 2-day drylrg under vacuam, with tho application of P;Q;u the ab-
sordent, which did not lo.u its virulence during storage under vacuum
at 36 C, for several months, or at 58 C. for 3=l daye, In his work,
irregretably, Otten does not mention the solubility of his preparaticn,
nor its microdic cleanliness,

Siace 1929, in 1.;he Soviet Union, nuxerous scientists heve occunied
themselves v\dth the search for a possidle way of increasing the thermo-
stability of the variolar vaccine by adding various egents to the detri-
tus, vhich would slow the heat denaturation of the slbumin and the ecid-
ifying procetses and damper the heat-desth of the microves. 1In 1929
(Moroscv) an albuminous-tuffer mixture was suggested as a control of the
acidification, in 1930 saccharose was suggested as & conseérvent, in
1935 (Esdlets) it was sugzested thet condensed (evaporsted) milk be added
to the glycerins d.ofritm as an aid to increaseing the thermostebility
of the detritus. Studies on the therzostability of such variolar detriti
indicated that the oge-é.lbuminous and seccharide vaccines survived 10 days
storage at 37 C., the lactovaccine, during storage for 3 months at 20 (.,
also 41id not decrease in virulence. It is necessary to note that an over-
all signigicant thermostability was not created by these methods,

Yhile the method of drying variolsar detritus was recieving a lixz!icg
attention in the uropean countries, in America it was developed to a
degree where 1t was suiteble for ypractical application, this was by ==
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punercus cutkors (Swift, Zlser, Thomes, Steffen, Flos<dorf, ludd, No:i,
Gravec, dervey, adsir, Sherz, Iugh, and vany others).

The dryirns wes done by mzans ol ¢ cuick freczinz of tre preparction
and a Jurtker drying of ;t under vacuum, with absorption of the vepors
ty chemicel ebsorbents, or with cordencers, located in temperature con-
ditions which were lower than the nrepzretion heing dried. The entire
drying process lceted from 18 hours to several dars. The freesing by.
& majority of ihe suthors was accorplisked with solid COpe The obtained
prcp&ratidn stored well and possessed a good sclubiliiy. In the Soviet
Urion successful work 1s beinz conducted on the vecuun drying with the
epplication of coldvby Xaleshnikov end Titov, eltering the Axerican
nethod somewha: (Ierinsrad Inst, Vec. And Serums,)s They were zble,
e«fter numerous experiments, to prove the posuibility of exchanging the
solid CO> with & cooling mixture (ice and salt) which renders en action
during drying which is as good &s the anrlication of 002. l

In order to obtein & thermostatle veriolar detritus, I driéd the
scales, Scrapings),teken from a vaccinated calf, by & modified Titov
and ¥aleghinikov method.

The rying of the veriolar detritus wes conducted in a specially
constructed anperatus, consisting of a vacmr, single chauber, rotation
oil pump (Svetlan) and two elternately engaging systems——a drying end
& packeging,.

The drying system conmsists of: 1) a conlenser, lesignated for the
ebsorption of the vepors end pscked in a bath which mainteins the tem-
perature &t minus 20 C., 2) a collector, to which ere connected dottles

of the material to Ye ciied, 3) bdaths for tke zaintenance cf the bottled

1. Jour. }dcro. Ipidem. Immunc., Ne. 1, 1941: S, S. Kechmenski; Lyophil-

tzetion es a nethod of concentrcting dbiopreperations.
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neterial in a frosen stete (tke termerature of the bath veriec accordirg
to the process of drying--from minus 1€ to plus 45 C.), and 4) =& rercury
manome ter for geging the vacmun during drying.

The packaging system consists of: 1) & collector for directing the
meesured dry material into the arpules (after evacuation of the air the
ampules are sealed directly on the collector), 2) a phosphorite, filled
wvith P O0fend serving as a drying system, 3) a Ceisler tube, with & Tesle
spparatus, serving as a substitute for the mercury manomecter in keeping
the mercury vepors from entering thc ampulce with the meterial,

The material for drying is first ground in a ball-grinder and tken
placed into sterile bottl;s. In the hottles the materisl is frozer in
s thin layer along the sides, After the freegzing the boitles are con-
nected to the collector of the dryiné system. .

‘ Irying 100-200 cn3 of material takes en average of 8 hours. At}z
the end of the dryini the preparatior is mersured and packeged in empules
in dntorni:'nd dosses, containing & chemical humidity adsordent, the ampules
are sealed under vacuun., Small ampules of the prcpuctim'z can be used
immediatesy in vncci'mung areas. larger amcules sre suitable for dis-
tridution to bacteriological ladoratortes or drug units for dilution
with jlycerine, repackeging and a later adistridution to vaccinting
stations,

Yor practicel purposes the dry variolar detritus can be diluted in
tlycerine as well es in any other solvent. The solubility of the prepere~
tion 1s very good. The becterial cleanlinees is good. The degree of
dilutien of the A&ry varioiar vaccine is dete:mined dy the titration of
the original series of the prepsretion. Ths glycerine diluted dry szall
DOX vaccine has the properties of an ordinary fresh Jlycerine veccine.

et anl s
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Cur tests of the virvlerce and thermostatility of the dry detritus
indicated that the best results vere giver by a preperction prepared
“rom a lactovaccine, sorevhet altered by me (Ta*lc).

As the Table indicates, zfter storase et 37 C. for 10 zonths the
dry lactovaccine proved highly virulent, ziving an index of infiltration
of 9;5‘)-%'3 escording to Grot; 2 30-da;r.action by a higher temperaturse
(55 C. ) 3id not cause a decrease of its virulence either} At this seme
tine en 8-zonth storage of tre dry egs-albuminous vaccine at 37 C. stipu-
lated a significantly gzreat decrerse cf its virulence (Crot index %%E );

Because the work on the édrying of the verioclar detritus wes only
started in 1940 by me, the maxizmm neriod of validity of the veccine hes
not yet been established,

The virulence of several sories of dry smellpox vaccine, prepared:
by me, was tested by the Contrel Governmexntal Sciez;tific-Control Ingti-

tute and recieved a high eppreicral, one series was tested on inoculstion

of chiléren and gave a 1007 inoculatiom, even by incisicn,

Conclusions yg»
The obteined date lecd us to'\it urgertly necessery that a further

developnent, irprovement exd instillatiofx into practice of the dry
veriolar detritus be devoted cttention. "l‘his/‘hz-.s ;. e:x:eaf. aévaﬁtag;, e
because the dry amllpox vaccine can be transvorted over un-limjted
dgterccs and at any temperature; thanks to its compaciness,an accumu-.

lation and storage can b: made of it without foar of spoilege, and ,

1, Uaforturetely the guthor did not state the iritial virulence of the
the preparations. Tkis allows for 2 statment of the 'retainment of
& suflicient virulence, Lul not of the 'sbsence of o decrense of ths
viruwience,'! Editor, C .-
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i 1 O finally, ths dry smallpox vuccine is & constent, non-varying prepere~
tion, very viluable in length experiments, . "

Tadle follows::t::::

Cas 1llustration not duplicated. See original text.
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e . \’ K ra%le 1, 5nesults of tests of thermostahility of several preparations :
ad : of dry sumellpox vaccine, T . '
Storzge werioaldeys,! «Grot index vefter storage)‘
Preparation 18 (57 of 5% CPCreet
est I .
Lactovaccine 263 ¥o. 2 |~ [00 |- 300 oF
. -y o
Cacaoveccine 249 No. 3 |- 15 |- 15 51 mm
IJ
Lactoveccine 2F9 No. & U5 |k2 |- | 87 QL3 mm
35
Lactovaccize 265 Noe 5 - 26 |- 86 (132 om
! . '. 35
; sritus 269 Yo. € S 19 |- 19 73 mm
, ~ S
' i L ot
5 Tgg~Altuminous vaccine Y19 240 |- 259 32zm
' 270 Yoe 8 ‘ 10
, '
i lactovaccine 271 No. 1 |73 105 |- 178 125 = ‘
f O U :
}
VO Detritus 272 No. 2 67 105 - 172 |37 ma i
% -. - '
Lactovaccine 277 Yoo 10 |- - 30 30 95 nm
| ; <]
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