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The live herpes virus vaccine can then be lyophilized to a moisture content of from 2% to 8%. Standard
55 lyophilization techniques can be utilized. However, it has been observed that by utilizing gas injection, e.g.
sterile argon, during the primary cycle of the lyophilization process that the desired product temperature,

which characterizes the completion of the primary cycle, is obtained in a compacted time period, e.g. as
short as about five hours rather than about 40 hours.
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Preparation of Combined MMRYV Vaccine

Frozen samples of Measles, Mumps, Rubella and Varicella vaccines were thawed in a warm water bath
(30°C).

Measles Component:

k/ 100 ml of Measles Vaccine, Edmondston, More Attenuated Strain with an infectivity titer of 4.95 logio
TCIDs0/0.1 ml was used.

Mumps Component:

500 ml of Mumps Vaccine, Jerryl Lynn Strain (Patent No. 3,555,149) with an infectivity titer of 5.4 logio
TCIDs0/0.1 mi was used.

Rubella Component:

100 m! of Rubella Vaccine; RA 27/3 Strain Wistar, with an infectivity titer of 4.65 logio TCIDso/0.1 ml
was used.
50 :

Varicella Component:

150 ml of Varicella Vaccine, Oka Strain, with an infectivity titer of 320,000 PFU/m.

After thawing, the components were pooled in a sterile 4L bottle. To the 850 ml virus pool were added
85 the following diluents:

50 ml - Minimum Essential Medium 0.0565%, Sorbitol 4.291%, Gelatin 4.985%, Sodium Bicarbonate
0.354%, Albumin 2.4%.

525 ml - Modified Gelatin, Medium O, Sorbitol Diluent containing: Medium 199 6.82%, Sorbitol 3.9725%;

4
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Varicella Mumps Rubella Measles
‘\) —BATCH _ _(PFU/m]} .U'memdmll mmmm_dm .(Iﬂﬂmlﬂ.n_lmll Moisture
BATCH 1V 4.89 3.9 3.2 3.4 3.36

Claims
45 1. A gas injected lyophilized live herpes virus vaccine which comprises from 2% to 8% moisture.

2. The lyophilized live herpes virus vaccine of Claim 1 wherein said moisture content is 2%.

3. The lyophilized live herpes virus vaccine of Claim.1 wherein said moisture content is from 2% to 5%.
? 4. The lyophilized live herpes virus vaccine of Claim 1 wherein said moisture contént is from 5% to 8%.
5. The lyophilized live herpes virus vaccine of Claim 1 wherein said herpes virus is varicella.
65 6. A lyophilized live herpes virus vaccine which is combined with a measles vaccine, mumps vaccine,

rubella vaccine to form a tetravalent lyophilized vaccine having a moisture content of from 2% to 8%

wherein each of said vaccines is present in an amount that is effective to immunize a recipient against
each of said viruses.
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Al bumn 10% . The m xture of virus and diluents was m xed by swrling at
room henpeEXOMPEE WThe mixture was then held at [err] in an ice bath for
fillifig and |yophilization. The conbined MVRV vaccine was filled in 0.7 n
units irfo gI é&?xwfﬁh@o vieR &t HMRY eascios wassprenered o flesgribnd inExpmeiul dutwers yerbiizegind
| yophi | i ze&s I‘OXI matel 1% moi sture. After |yophil-i zation the VI al's
wer e stoppere ”‘a‘f°t{ﬁ‘f?dn ¥ adw §°s't'a’|'1d”%bﬁbft%Rﬂ’e’at‘”° cpd on a
Lyophi | i zed®" p‘?"&?') Yy &Refing; 'P(g};’g‘ e efcth (ﬁ trf"o°""‘*”y

fé???%"ﬁaﬂé jgg sg&é%e%géﬁ i ed%ma

[ er r] /0.1 \%15 1 \@:l%;i EJ( v{ci F eLs? %@n‘%slrugélla gh 8 it m
Varicell a e (i %eﬁ E sefsam sTth g& thr; tgfe'céong
vacci ne Wagnoihfdy xa@ﬁ,,e ,escrl Frp Gt vere
fol | ows:gThe meaésgltswggfmme unseal ed but covered wth a two posi tion,
rubber stopper, were placed on a precool ed |yophilizer shelf (a Usifroid

l'yophilizer) with a starting shelf tenperature of [err] . For the primary
cycle and seMRVIdRoyenyy! Rs8dyveh! Gag-ahheetheoh NaceiRieers, the |yophilizer

was run using conditions simlar 25 to those described for BATCH Il and |11
of the Varicella virus alone; i.e. Exanple I, which is denoted BATCH I V.
Varicella Mumps Rubella Measles
—BATCH ~ _(PFU/ml) LT.cman..]mll u.cmmm..lm mmmm Moisture
BATCH IV 4.89 3.9 3.2 3.4 3.36
40 .
Claims

45 1. A gas injected lyophilized live herpes virus vaccine which comprises from 2% to 8% moisture.
2. The lyophilized live herpes virus vaccine of Claim 1 wherein said moisture content is 2%.

3. The lyophilized live herpes virus vaccine of Claim 1 wherein said moisture content is from 2% to 5%.
50

4. The lyophilized live herpes virus vaccine of Claim 1 wherein said moisture content is from 5% to 8%.
5. The lyophilized live herpes virus vaccine of Claim 1 wherein said herpes virus is varicella.

55 6. A lyophilized live herpes virus vaccine which is combined with a measles vaccine, mumps vaccine,
rubella vaccine to form a tetravalent lyophilized vaccine having a moisture content of from 2% to 8%
wherein each of said vaccines is present in an amount that is effective to immunize a recipient against
each of said viruses.



When the vials were tested for potency for neasles, rru illmwulu“ﬂg”m)
varicella, it was clear that gain opexrigzan sanpl es had! p
t hose sanples that were | yoph| lized without gas injection (i.e. |ower
noi sture)._See Exanple |1 The results were as follows: MVRV Potency
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DI St U @asetandgifchle yoph| lized live herpes virus vaccine of Claim1l wherein
said noisture content is 2% 3. The |yophilized |live herpes virus vaccine
of Cain 163@%‘&.&&& Iy%a*llgleﬁé?'lﬁﬁfkkf)@a&qg&eﬁagm Hé’pésrnﬂjg‘ \Zeq(@hEIOZ 9bis 8% l]"euc-ﬁrquelt
| yophi!l | zeginthdtve herpes virus vaccine of Caim1l wherein said noisture
content is from5%to 8% 5. The |lyophilized Iive herpes virus vaccine of
G ai m 1 anhgogtiilisiesa IbpIAIEH Q6 Seb¥rdem HelgBswitay abie Ahsprucd b, beBdenf\ddr oAkt FaiRligl | Ve
her pes Vi rMsgumel%leetmbu ch is conbined with a neasl es vaccine, nunps
vacci ne, rubella vaccine to forma tetraval ent |yophilized vaccine having a
nDi st7ar 8- clonphdisierten fimpfsiaiiaud Jéberale® Kewdessiras macke Acspruc 1,9@i dbnvdet gemaae Faucitigesent
in an anoukﬁtsgpwét?%QiSéf% bdgtve to i nmuni ze a recipi ent against each of said
VI ruses. EP 0 290 197 B1 7. The vaccine of Claim6 wherein the

ophl | i%2 e'd’°Wt§'€'i‘9‘iéme§5 debendoy, Hegrlesvirysy zach @nsprppie 1.\kgicddmder genamite: Favcidio-

e| n t heeeealRi% Pis 83 beideli ne corrpri ses from2%to 5% noisture. 5 9. The

VaCCI e of i zed vaccine conprises from5%to 8%
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Feuchti g- hﬁn&g‘i’rh@é&ffe%ewéﬂ@lh %mér l% rﬁélaﬁen sAhd éhé/ Qr lisP Elﬁrlﬁ\rﬁﬁm :EI{R Sk
| ebendem PERYs Gbi dem der genannte Feucht T g-

keitsgehalt 5 % bis 8 %betrdgt 20 5.- Lyoph| lisierter |Inpfstoff aus

| eberdem HaipRRE viach MaspARE B, baNGRT a6 yophilisiErel Impretow ey Fagertiguam Lidfatler pesvi - rus

Varicella ist. 6. Lyophilisierter Inpfstoff aus |ebendem Herpesvirus, der

mt ei ném impjsfoff hathfAngpagh B, Hebdear dey lyaphiigienedimpfstoff 2 baps 5 teoHelichgghgieamtbdtnps, ei nem

| mpf stof f gegen Roteln kombiniert ist, umeinen tetraval enten |yophili -

si ert en 9 nigptstots hich Aasrinich Gehei dededer ypphilisierfedmpfisiolf § Richis 8 Geffeadhtigheibumfast bis 8 %

auf we¥st, bei demdie genannten Inpfstoffe jeweils in einer Menge vorhanden

si nd, dlﬂevwmicnm I st zur | nmuni sierung ei nes Enpfangers gegen jeden der
gelnagnnt en Vi ren.

Vaccin a base de virus d'herpés vivants, lyophilisé & injection de gaz, comprenant de 2% 3 8%
d'humidité.
40
2. Vaccin 2 base de virus d'herpés vivants lyophilisé de la revendication 1 dans lequel la teneur en
humidité est de 2%.

3. Vaccin 2 base de virus d'herpgs vivants lyophilisé de la revendication 1, dans lequel la teneur en
45 humidité est comprise entre 2% et 5%.

4. Vaccin 2 base de virus d'herpés vivants lyophilisé de la revendication 1 dans lequel la teneur en
humidité est comprise entre 5% et 8%.

50 §&. Vaccin & base de virus d'herpés vivants lyophilisé de la revendication 1 dans lequel le virus d'herpés
est celui de la varicelle.

6. Vaccin & base de virus d'herpés vivants lyophilisé, combiné avec un vaccin contre la rougeole, un

vaccin contre les oreillons, un vaccin contre la rubéole, pour former un vaccin tétravalent lyophilisé

55 ayant une teneur en humidité de 2% & 8% dans lequel chacun desdits vaccins est présent en une
quantité qui est efficace pour immuniser une personne réceptrice contre chacun desdits virus.

7. Vaccin de la revendication 6 dans lequel le vaccin lyophilisé comprend 2% d*humidité.

6



30: 7: Inpfstoff nach Anspruch 6, bei dem der Iyoph|I 2 %
Feuchtigkeit unfaBt. 8. IrrpfstoffEHMOAaEBﬂuch 6, bej ﬂlﬂHﬂﬁ]ﬁ““ﬂ“mﬁm
Iyoph|I|S|erte Inpfstoff 2 %bis 5 %Feuchtigkeit unfatt.c 9.L | mpfstoff nach
Anspruch g bel ? m der. quhl|k e?e]rte Impfstoff 5 % bis 8 % Feuchtigkeit
unfast. 35 REVERGICRTERECCd 'eé(a‘iﬁ’%‘@p'd'ge&?’?’ﬁ?‘dd’eﬁé’rép%/s dprryii s,
| yophilis enant de. 2% A 8% d'
Vaccin a 'a§8‘5° ed%\(ialwr('a %’gd'ga??l éigam% l|5Q\E/)<{§?n cc'"I"S?Bh"ﬁe Iw"rs“%a"(‘]é‘eI5 arn%'f’/ghm'ﬂ'gti on 1
dans | gquel |a teneur en hun1d|t6 est de 2% 3. Vaccin a base de virus
d' herpbs vivants lyophilis6 de | a revendication 1, dans |equel |a teneur en
45 hum dit6 est conprise entre 2% et 5% 4. Vaccin a base de virus
d' herpbs vivants |yophilis6 de |a revendication 1 dans |equel |a teneur en
hum dite est conprise entre 5% et 8% 50 5. Vaccin a base de virus
d' herpes vivants |lyophilis6 de |la revendication 1 dans |equel |le virus
d' herpes est celui de |la varicelle. 6. Vaccin a base de virus d' herpes
vivants | yophilise, conbin6 avec un vaccin contre |a rougeol e, un vaccin
contre les oreillons, un vaccin contre |a rub~ole, pour former un vaccin
t6traval ent |yophilise 55 ayant une teneur en hum dit6 de 2% a 8% dans
| equel chacun desdits vaccins est pr6sent en une quantit6 qui est efficace
pour inmuni ser une personne r6ceptrice contre chacun desdits virus. 7.
Vaccin de |a revendication 6 dans |equel le vaCC|n | yophi lis6 conprend 2%
dbumdité. 6 EP 0 290 197 Bl O e T I I A I I N
|- T|], . Van d* Ca revendicaton 6 dans equelle in conprnd do2% L Mo
* VaCC|n de | a revendication 6 dans | equel |e vaccin lyophilisd conprend
de 2% a 5%d hum dit6. 9. Vaccin de |la reven5ication 6 cans |equel le
vaccin lyophilise conprend de 5% a 8%d humdit6. 10 10 15 20 25 30 35 40
45 50 55 7
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