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DESCRI PTI ON | PV-DPT VACCI NE TECHNI CAL FIELD 5 The
present invention relates to a conbi ned vacci ne,
particularly a conmbi ned vacci ne containing an
i nactivated Sabin strain of poliovirus (slIPV), and to
a method of preparation thereof BACKGROUND ART 10
Polio is an infectious dkﬁggﬁﬁqggysed by a poliovirus.
Pol i ovi ruses infect human b oral route,
proliferate in the inted¥r 'f‘ﬂFﬁ@E and enter the
central nervous systemthrough the blood. The
proliferation within Ia{gﬁ ﬂgtor neutrons of
pol i oviruses that have Deentral  nervous
syst ehhepasse sivaion @heks tcda@ﬁﬁﬁéc&iab@ﬁb pmi:umagz k ©§thboned vaccine
] in the nbs. .
o BATE ekl b S5 S RO L bgeticgaragpgtion
thesssi r at ory center, death from 15 respiratory
par al ysi s may result. Polio vaccines are wi del y used
to suppress the onset of polio which triggers such
severe synptons. Two t§é§§Q§QﬂbEL$%Ivaccines are used:
oral Holive aB Glfécﬂodé&!&é‘dsﬂéh‘éseaiﬂﬁja b&1RCHIsY 2bIRinRe ihfdct hs\}n]an bﬁ an
e

YA Frome prollfer te g 1 t ﬁg! nl' Ot Vg%Ctl e a;e vacci nes h

use att'enua d‘ ST UBFY BEIPTEVIG G RsayvAupsysiem thipygh yhe
hové rilharedifestripaivitisn bfge pnmlzdr (ﬂWnbhlé‘obeﬂaat inAelthd) hilk @#18€Y the central
9&@1 v b OBsee20, POl i ovi r us

0 8 A AL PR BR8] oo
f"é§£ﬁlP% Mgfeq“nr then thopaliatiiue mﬂfecafthel rpdallar zresbirhiayiearitdrydeath from

\Msﬂ "él’toﬂv [Sahl@\« sls%a§$ésbln QRlio lﬂmﬁgdcﬁ'et\t idiy USMBQH%QEL KY g{sé%sgpollo

glm | ITtve polio vaccine enter
&qGs %‘gvﬁir?'sé’ ¥VTE HPYIOfSso stinul ates the pr oduct| on of

ant i Hoditges oﬂlﬂotl(htdﬁmﬁda @relabdd0 dral IRQWBNEVaccikS GRUSR RS polio
Eenuat ed strains ofﬁgol i OVI ruses to

93?!:1}145 6ra?[1ve po 10 yacriges are vaceiies \r»gllsh PURGRL 359;%1{‘%%??[@‘ sl §abm

prolifera
et Atfqeupted etmemaf pojiodos et adoaumecp:axlalcytse mrmhlnnftchensZS

b&gymgés f;()'ﬂ‘?or‘!ll le@Hh@ %accﬂgj érgxy lwrel'fjt‘?ﬁl?é mt%s?laes result{nﬁ m thei t18rn|13§10n

§O| i 0 vacci ne mu are excre
B‘afﬂ'fzeﬁ"?f&”mvw@kéheﬁmspm Fqdilifiore whetriobeyiruseh Gom i oreltlivel

N:Ihb Useise Wtérhhel bifoR Ghd A6 F}lrﬁma oM RAhiG el MO Eﬂdhtﬁﬁon%gnnbodles
I mmunity to pollo,

w1 the bloo K—P r‘J(e }.ll otlrle I att ed.str lif:
con er r PRy TR TG B the B HirtHy da(s p6t ‘é@f’ﬁ"&ﬂ’%ﬁg“) proliferate
withireibt cqnnaltnhre()lsamwvayeras,edkﬂth&d’k&nérﬂ&@d|n6tQ:ausH9M'ﬁVs$sr In thP
s f epeat ro hin.the body of the
Iongcc):iﬁtﬁ elé(?cglreglpo{:%\ Tuses %(bm 318 L?\rl\'ic,;ek = d)]o}:n} \gﬁ(‘éléetrglatl ¥ 15 exgieted in
theygodgdigut dfto & wprks ‘@Qjmmmfneullﬂedn PEhe excecar@it vardsey ivilLised peopit

ﬁ&&l@ﬂl’é%@lﬂﬁﬂ \ﬁ{orh@ver!i vpefal\ F&%dnﬁ‘/ b n%%m!nﬂlﬁlmt%g({hg{c%gfﬁmno Hnngmnty or

pol i 0 vaccine sonetines gi ves rise
‘ﬁF Gting2 pasenpigfing sifecginthesemeyay asin fheingeutear e i nst ances,

suchHmvléva:ntn&héaau&;eof\{raﬁﬁbcﬂﬁm@ﬁ%ﬁ:h%%gdpﬁrt}%l o%ﬂ% m/mhe
i nactl vat ed g‘gtiﬁl 0. vaccine i s a vaccine as 10

rree §fRIPaed goreh ddhe Yoyly phaperspry fertshby %Ffe'leﬁ élﬂmfl 4W¢nuetsd

stwiity bf lfodwumt from aiBevaidive BoldVadoi@GohalialC&lvdaPkd @ nMﬁtﬁ&is% highly
\ﬂﬁﬂeﬁtlﬁﬁ%al Itan es. wthin 35 the body of the inocul ee

nor i nfect s pedpl et ch RERRHHLH Vé%“ﬁ"'ta”\ﬂf'ftf"d RREysis.
causén inagiviterbpolid vasison a abeile paichhiy $dssits ife@iBhsytesy by 1H:Lcﬁ9£t:on

oﬂhé %lﬁ%nﬁ%{ﬁl f&h‘ﬁﬂ? rBteQau?e 2ol 1nac§va93d palopvrace n%rngthlern mau %gh\ésa ‘E."l

thc body of the inoculee nor infects people around the inoculee, it will not cause vaccine-
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vacci nes, but advances have al so been nade recently in

t he devel opnent of attenuated strains (Sabin strains)

(Bi ol ogi cals 34, 151-154 (2006); Dev. Bit. Basel

Karger 105, 163-169 (2001),. dinical Virology 30,

No. 5, 336-343 (Dec. 2002)) The somewhat poorer gr owt h
OfsscRd o | ns han

Vi r u&{gﬁp Hggfﬂlﬁ@ﬂi %giﬁ&?gzgaﬂd‘i a%enéll € t[ arek'g’f“’t‘%‘te‘i polio
VEediendyt afness hevsralsgibpensmade redentip in the @eclbmma;l of attenuated strains

FIISﬂﬁxEﬁltaink’)QB@mg}cgﬁ 64 t@z ﬁisﬂhéda? D BOERLA AL 108 (SIS,

1%1 aplhrrle W%fq}? y u Y as di (ﬁ)t}]t heri a-tet anus-pertussi's
R X3 %fy%f ety dheiomewh apgreres o of atpnuated

asarahi asmas stpeﬁt tliﬁﬂi:@nlWﬂﬁ&hﬂﬁamﬁhad b rdderdbastaQirRbebk. @

t et angac, anQ jat ed poliovirus are, known

(Publ i d2< Jap acr?glglga oﬁﬁ'se a{’erfﬁ'ﬁ%c?f"‘%"}ff@f“gefoa diphtheria toroid and

A phiug H’Mié pre Nodel\zt(}@i)asam&&,‘za}:etamﬁrpemsak tdnbiree vzasS&aAge

cel | spfinQithd A& &LW VS eciBel yse thes

cells have a broad Si&g?ﬁ%??&;?}?ﬂﬁ% e C?% erig foxoid, a

VFFRYE togoid pddgrcHyReduotisirys arskngwin ﬁPUbllahadsJaemeielT\nalslam of APCT

r&bh@doﬁm 2pdeasizng an enterovirus type 71 vaccine

peenlre orted |p the literature includes
cuI t ur FRE "?/é SeEr cdls frmdhekidnepod erereponkay. Hesanty theprcels
dlal\letalhf@d sdf@riainee harkbud @p@bOWrLeﬁt REQYd K8y dskd ibvirus cultivation. A

f mcroc rier ¢ cul tur roce
(ngrﬁl%?h ﬁzmngl €T teercawms ] Olvxiacl;clﬂrgc t?:&/ke nﬁone‘gz% Fﬁt@rature includes

G@V’@Pbbﬁ@ K¢ils'on pyni@edacr@hand ulMdlg the tulated VeNaeltsitd groR 2nterovirus 71
$‘3fb&m&§t§ﬂ1 o Mcét)al)ner &R Qﬁ{ugé pr?c%lss for tﬁ:el“”\a Hte%%gt%%@:gdsttyl pg 0y

g a mcr ocarrl er have a een escri
(‘MCE’ STEPPReEt.” Bepyh-Chin W« aldierqinei2B] 3668-88662000 sGeneral cell

PharinpaindtibKBsingh alcethnal fﬁgyalsolagt?&)ascng& (?:}]WCQEFE
Clrcunstances ere nas
g'Hn? Ng‘ mﬂ}épe§ i PHér"’faB'la iggpl?'&‘?‘é@g'o?%ll 8t oducing a

conmbi ned vacci ne contai ning an inactivated Sabin

strain of poliovi b‘ngCL(c?éLBﬁé)OF?ﬁ]gr\?\ okont aining a B.
pertussis protect Imﬁﬂ’m%l a toxoid and
a t et'dAtrsSuthoxeintanRPTHere hashiishl ptesedss iroessifdasodutins a

Sﬁme@ﬁacﬁlﬁﬁ&fﬂa‘:d}% A ke @Rrel 'SLH%I st 5‘0113‘1[1@' gP\ ), and also
EoI|OV|8ys. 25 The jnventors have conducted extensive

WAELE  GhrF 618 PrRCa ity 2 fightbyripdospidandibisiapus tenosliPEF)

Abiclapo@sdihdlydet fhe stbﬂM&Fﬁpﬁﬂr@ ahangiedisanoMBmhedidhial a
rai.n pol|OV|rus can be prepared by

hi gh Tthe m\entors?h A SE

cul turing, 1hn ?lconp‘f‘céeggﬁt@@“(ﬁf"‘fsf' %0%%{"6%0 ifFplvg the above

piobjern 8s grlehlitoﬂ\e avenigs Badisioetred thiv@ highciek Bsbir siai pbidtvRek can
owrus ondycti.n .

b ol BRIy o BncR B B ol oo B R G e,

"FW &5l W@'mdﬂmﬁm Sabw stagin oﬂmlﬂoms tArf@r pmdseng repemce irvestipations

G0ed UneneRtd MRARBS, tHeMWRRtbds AMtirdal £Y tﬂ?ﬁesgnqme g (1A

process for preparing a co i'ned vaccl ne cont a|n|ng

(A) an inactivated Sabin strai n of poliovirus, (B) a

Bor d@heprésapeiviehtis itiis BJoOH&QD&hVa@ antigen, 35 (0 a

(c“ therh)a t oxoi d, D) a tetanus toxoid,

Process for preparing a tom med vac me containing
(A) an inactivated Sabin strain of poliovirus,
(B) a Bordetella pertussis protective antigen,

(C) a diphtheria toxoid, and
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the process conprising (a) a step of culturing, in the
presence of from about 4 g/L to about 6 g/L of a

m crocarrier, Vero cells to be inoculated with a Sabin
strain of poliovirus. (2) The process according to (1)
above, further conprising: 5 (b) a step of infecting

t he VEP)x ek oxoitt h a Sabi n strai n of poliovirus; (c)
ansS ol i ferat
o b p 0Pl e el B e LA o 1.
PP PBFPGALTST: ‘é‘f?cfe”s(t@ge oytaged “e#\ aiSptee stajredf |p¢ﬂg>\tnlrse

O] TH\btdckkS acching TH@) oL BeHerdbm@isticng to (1) above,
V\,here“l the mcrocarrier has a conCentration of about

5 104 P Q4YeCHAR NG NEIOSEY AR ACERIP Mgt o Pelovirabove,
wher eicha stipeofail@ringChe pdhehrusSo [&olcfax&r an microcarrier.

(5) BGeor d| R wherein the

step g&?o%p‘%ﬁ ?Bm’c?e 1d C?"t '"%- %5}’5’“”@“5 ¥rried out

on a @ba$twqfﬁnamvailraab¢poaMB 3 liters. (6) The process

QW& 9%0@&5 L&orﬁ#n& tcp(bpa\ﬁgve m&&ﬂfg m‘ichr?caf?lte s aOfongéng'a LOQ%f bout 5
Vero cel carried outoon a Scafe

c¥f at | east about 30 I|ters (7) The process according

(o I(hginroa@&’s/c@ordiﬁlgl td h?ﬁbo@@ ROBErkif kR Gnicrb it} i@ dSLeR m%frocamer
fluid, (8) The process accor

I the viru
Lﬁ ‘l("?i;“’a‘%ai‘fé"“%@r é? i‘P"tﬁé‘hﬁﬁ‘f‘ |“FWP| groatng phe(\eraegsil (saepzag) is
c:ampmtsesa scalg o) atfe@stabong3 iee. vi rus fluid recovered in
e a pelihat by ultracentrifuga
TDe bt APl BUL Bl S b WGP Sk HERe S caffre o i
Carrigd oup iy § fegle n@ﬂt bfyst ewlulifilitahr omat ogr aphy. (9) The
R)ABE 5O L0 GhES dy%&é)mmpvcﬁn adhgrein the
puriflcation by columm c romato raphy (iii) is
car r i ‘@) dHiEP Gawrifypadesimsyfluid 10) “A vacci ne prepared by

ha hpﬁrﬁ&@%ccﬁ@iﬁg)%m’/‘%otf& wﬁelém o ﬁﬁ'rﬁ"ym@ §e]{ (:Jﬁl]) { d-at'iﬁcompnses
cu uriln

Phe VaTaPieal By i s & e BBl Orfrosens e
at Iéa@pma@mgmreesukpebmftlﬂnabet Ime process of (1)

abovqm }M}g{ ﬁéﬂb&ﬁﬁmst ‘%Q]atomchul turing the Vero cell
&66 arrie N a scale of at |east

b Pf%’ssl alc%oé‘?'@ to I@) 499‘ ec\&fhftrm fhp gurification e cqmeseinoetagfaphy (i)

fskcae@R@Uie thnedinly t 0 about 6 g/L of a microcarrier, the
E)/g cells to be inoculated with a Sabin strain of

5%“1”63’613%’?‘1 by Sherparcess grearding b abeyeni gh-titer  Sabin
&itly Btieprqaeds oD\ } 4boSe, witeibl e B@p bit@Inkng Rretvet et &ﬁ-?'(:ﬂ) is carried our

I r an inactivated Sabin strain
g%{élggfjfaglsea&abougﬁlt‘éff| ciently produced. Therefore, a

g bBeswctsspf () ddvis ivhgeimthe @tﬂii)bfh:&h‘hnng &e OlerveeMidtep ) is carried out

bl MEES:: [RE Rfs culturing, in the presence of
from about 4ag}'ﬁﬂ]t oJr%lbout 6 g/L 35 of a mcrocarrier,

Vero cells to be inoculated with a Sabin strain of

pol i @YichiH$ing i@ B{egg&-(‘oﬁc QR abod: PLAP cfa%%ut%wg. 0 fnP grgcarr{er the

nventlon Is useful as a process for t
Jﬁ?rg glls 9 bahnogflate(bwﬁt} Freagin stram of poliovirus, it is possible to obtain high-titer

Sabin strain poliovirus. By using the high-titer Sabin strain poliovirus, an inactivated Sabin
strain poliovirus can be efficiently produced. Therefore, a process for producing a combined
vaccine which includes the step of culturing, in the presence of from about 4 g/L to about 6 g/l

of a micracarrier, Vero cells to be inoculated with a Sabin strain of poliovirus (the production

~
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vacci nes contai ning an inactivated Sabin strain of

pol i ovirus. BRI EF DESCRI PTION OF THE DRAWNGS 5 FIG 1

is a graph showing Vero cell gromh curves in the
culturing of Vero cells by a mcrocarrier nethod.

Here, "3L" indicates a starting cell nunber of about
z)(ocjb@5fdie|ptesdnninw(ntim\l)/15 Lrsemae Afpfoaésk @R jhe @fFdiedt fFodudiion Of combined

c | cates a. st arting cell nunber
of éog{nuirgﬁdafd%%m]mﬁdl “rlrf_“a( é’ﬂ‘o"&ficentratlon) and 3

g/L of mcrocarrier. "5L" |nd| cates a starting cell

number of - _aboutpsdir HGERIG Bt Tk BN GERRRN T at i on)

and 5 _g/L of mcrocarrier. starting

10 cefT© hiffsEwh showangoyaro Faherogh cuféqs |"sthmlt(:magiﬂ\ ero cells by a

Oﬁlﬁm&uﬂrﬁdi'aielhem)}{aﬁd;@ i8ditarhy stihing OGHHub& of alhGx 16 clelfs,n (low
L@Qm%on am{] ih?ml nfecti w}t{y Ell ters (virus titers S

Bl o mSRERT o o] UGS S SelkurbEresdbout 10<10
LFH'@FG‘FL ﬂwhlcomsntcaomjlatsd DEL of Hefceamer:% LSLTigRE@8 @ BlaSing Y Gudnber of

QVigk i ned . Ils cul t from
39bi: 2¥to! URER RIS bl P 20 5Pk Bocklibt Yo ntiaiga daring
éé‘h@@rb@wftalv%)%ﬁ Rlighl (lgh enenwaianrahds g1’ 05l:mcrocamer
| ndi Clat}eslsta)épa%h bhoR@Hel Y hféé{ﬁﬁ?tl@g‘iﬁ{ut} ﬁ%& rp¥? wru Eﬁlﬁftamed

gls cultured froma startin
B5TREN Sylvredpdin woHE etitansi By 'SR Bpigients typk | polioviruses
mbarnanar\woeﬂis cubnkded frétl b GakiRScelliRBber oPBbi YL d°USRSAL (Ici\

n r ceIIs cul d froma _starting ce
errﬁ "a?" L0y (Vi cél[rl BHFAS ORF JRClCB B RbIREE] Brijero
oells 5ulg¢dg fm&n mtamr@a:aﬂ ningiter of abdR@ B x 1 tdﬂ@hﬁ&h&r&oﬁc}éﬂﬁmbn) on ‘? g/l

REhIcRVAFiMSE b L IR0k | dn

e s 2 PPl R ARSE S BBt e g
S2¢aH s eeby 2Etiopel O HJanismer(glgb RDTIC‘FTFF&M!D yai gt Osabrdﬁamer
skéfaiindic@ies @4 1 PYbiMSes %ﬁ)lwpv)_;mct Qg&tnlﬂﬁ[{eva&rxg gub-

pertussis protective antigen, a dipht her]a toxoid and
a tetanus toxoid (DPT), which process includes the
st ep Tt pprepdivGintigh ;ﬁowdbb @brotdsi fF prdaRIng aSbhsthdd vAdcine containing an

N rjarlge |qu§nt escr d nore fully
PR S B A0 1 s el T o tidantipap
Q;am‘%‘a&wﬁland Pstanoveois(DPR), thish poeseintludp e btk clepddading a

higR BleNSabnrs@hiR Oggollmkg ovirus" refers to a poliovirus
strain derived froman attenuated strain of

pol i d¥f Itietipasisdeserhed mpredially beldver t B, Sabin (see, for
exanpl e, 30 Sabin, AB, Boulger, LR "History of Sabi n

t uat I|0V|rus oral live vaccine strains," J.
gl?ﬂcp‘agfjg d'ggt imPoligyigis 118 (1973)). Sabin strain
pobiboriuaingeliovime| ude Sabin type | strains of
pol i p. s . of poliovirus and
Dobi L MEsep PRRadohD Sy il oS g acpmolovies ran
@gmdﬁrm@ttgmg@d siianf péliovipsl mdnvadrby PringdiRyl Saﬁuh@ee for example,
ShinaARSadufder, BRI iABry JFUATPLES, R piR0I t%P\?eC}%chf?g{rggfgs

I|0V|rus AR =

%R’ dé‘:f“@ﬂ‘%h‘@l@?”'?)}pe Il strains of poliovirus
| ncl g stl4mtpbﬁ’ov§{15re§iina§dé-§91g tﬁ)@gstgag'@%ppolm\(lgl)s Sabin type II strains

8]Ct jvati 8
f poliovirus and Sabin type HI strains of poliovirus. Examples of Sabin type I strains of

poliovirus include the strains LSc and 2ab. Examples of Sabin type II strains of poliovirus

include the strains P712, Ch and 2ab. Examples of Sabin type HI strains of poliovirus include
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In the present specification, virus "inactivation”

refers to elimnating the infectious ability of a

virus. Methods of inactivation include, but are not

limted to, physical nethods (e.g., 5 nethods

i nvol ving the use of x-ray irradiation, heat or

uh¢ stagelas)andid,blchem cal nethods (e.g., nethods

VIRl Yl the use of formalin, mercury, alcohol or

{ 3 C-Ynarg n . . . . . .
ﬁ%orlne . Poliovirus inactivation nay be carried out
by a krtbswresestshoic{t®es;iruf onaceoaaﬁm Ir&fers to&hﬁhﬁxﬁ@ﬂg&ﬂé iffedbus
Lk Jord v(rgso Q@tgods EquacflvrA?%anc ud‘eoli aar(e:gI gut%ﬂo tf),rflm?%(iaﬁ;ﬂftpqﬁis (eg,

carrled out ytre IOVI
Tertody infolying B eigiof k-ray lr@afdlallmabtant yrattesouBdbind ctStnical mshods (e g

P oY inUdHaingl 10 uskiof Rl hAEQRS AR AR ) ant i gens and
C ant#(gens are _general l'y present in arr?xt ure within

i nact 1 VSYBY "8EbReRaY A faTigskoublyl 3 kpeive methodyseenfor gemple,
aﬁndometse 194 (2ab6)D &of in§hRS mactﬁﬁﬁdnhﬁ’é}'b@%arﬁ&i okt by treating the
ave the ability to neutralize the
$ W|th form
ousness "of live viruses, and function as
[!J{Jdtﬂwthgvreamqf [dactilted Sabl Sanink giemmoumal | ed defective
part i fl&Sral i ssing the 15 core nucleic
aci d RNA and g‘f’ﬁl‘??IE oglfn % ﬁé"{\ger a 9 fgé?snaée %Ef'erg YPSHET Bt e
@FT‘&W"%&H’H 'ﬁ?‘:@‘ atgdriabin ﬂwﬁtOif BQIIQS"US aPentipehs mumbletehﬁal particles.

C@fibdiles /M bidiRaR h8S theQublieyab hlggne tYE WMEeibishdsl IQF vil nruses and
to neutralize the infectiousness o 'I

\?""F‘bos e% PrOERILE apiPdies. \(sHesan cilisd defpoting %'Cga@rqvagtkamnsmg the
Ofre paldicoacidrRINA didl pteu@oﬁﬁe vitdB@6keidSora cMﬁ@@tb Rifal p:;rhc@e bese particles
glréthbfg:ﬁ»na? t}% gntgre%iltllbroﬁles tto-glagu%efl a]éaﬁ?jlstf glgrgm}a%{ ity tel-?.Ffétrahze the

pO I OVI ruses
IRFLIPHS Reys ‘tféWQ@np@l Tbﬂ:rﬁfpusrswllenﬁremqn@md Sabis B $fip6lidvRud N be

Lﬂﬁﬁﬁa%l:fﬁﬁésthteb&ﬁ Saend #P&q diregtYPE Il and type I11; what
Cros i nmuni ty may exi St E)et ween types is mni I’ml

The D"SReTeGRrYRsF of Roliptifugeatters It tyqsdl dnd tipy P& The immuhity to
b(ypelrdshﬂfecﬁarbis Bpesitie & t(ASthRE viRR IRty S, t)t])@Yle.md type III; what cross-

ul g‘%\ gl es capabl e  of fr)roducm neutral i zi ng
ntl bb ex: weepé)gyﬁseléww?l het!%brélgq:ns o{ Wfﬁ:évqtqd tgﬂqd q:]:yclgband
Iﬂ)q M%abid s'gatlmsa}f pdlo(fkusgih'l'eymmhﬁdilereﬁzﬁe)s c@ﬁab]@@lf ﬂr&ﬂlbtﬁglﬁmtrahﬂﬂe
ﬁmg&nﬂe&) &iv@l? gp ttg]eelﬂ IPan% 8% e?l? ild ftBa}ns I \\zlgﬁeatf) of poliovirus.

Sabin strains o 1 rus
-{Vﬁ'@gw nogeniqitieg9fthe Plantigrenafenactivaed S.MIMI’&mO(ff pBlicatitid diffen for each

dif&ﬂiéé f €Gnd A1 ﬂén@éj WeGmbliil UQB arﬁ@gd Q{ﬁgté% tro A)?Odu&(eeﬁctaul:qﬁfintfgod) to

W% tlyge |1 "and ty

Rrifrliceties & ipe Hord ora IFIU‘élddif#“FSél“ShlaE'm'mOﬁgDhOt'LmSﬂI%rs according

witleud tygze. As nenti oned above, there are three types
type |l _and type Ill. each

of pQLioviruses- -

R &fép §ﬁfmeeﬁmefﬁtp°ﬁﬂw§f oYRs L ttedhand pype 1L
qadmfmhwatedes%tmme ﬁdllbalfﬁbr@?ﬁre ke h Mhicﬂ&ted%@b:h §raﬂﬁﬁ90!ﬁ$xms
iBuMdA | t al |0vac |ne it rmust ave an
1| us %sgfg\gﬁclu{& {Ag%&%aedg%oﬁo V:R: ne lel’aﬁ% mﬂrulnege%lﬁlfy capable of
PaPflUFipDHifesient aptibralies toaieutzaézwdctktrsmf (alghls' v{rnliterg E\tl“ayns)/dafrpbllﬁcﬁ'ﬁﬁses

cﬁ'te:fcﬂ'of\‘t/gl)es ofr pQ IIfl %xre E%is &k a%%;‘f Lo IP#I’MEO eni c: to ?]e cios? S? the

reover, It ésira
ippUgeR iy o8 the alaﬁth'éted pabmyersesfrasi ftlghlloflﬂllehestmmathttlhmtlﬂhierto

bpé use. \la(éﬂhiﬂﬁs%clf Jrﬂﬂhhh(%@lli&{tyvﬂhé WCQE% precfrerﬁl‘ffﬂi Qo%taﬁr@ Wpe P%ng 11

an&thelrlt ﬁ't% sed, To exhibit su

AR &ab‘f' R aEf&q“ﬁ‘émmﬂe'*fPé?Pa@Py bbf yRiehijofi the reppretive D
I, type Il 35 and type IIl inactivated Sabin strains

of poliovirus in a proportion, by weight of the
respective D 5 antigens, of preferably (2 to 4):(80

to 120):(80 to 120), and nost preferably (about

3) : (about
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100) : (about 100). The inactivated Sabin strains of
poliovirus used in the present invention, by

including types 1, Il and Ill in a specific proportion
i ke the foregoing, exhibits an i munogenicity simlar
to that of inactivated polio vaccines from highly

Valn[ugfjn? r& pr§ttela?lk' f to(4 ( va? 128;3(53%6(1 1n7§gunkd rr\lloastc retn ralﬁl() a%%\{}ﬂ,(agout

uction of " I'nac raln
| YAk Ebarat ooy %’amaﬁﬁ“@tﬁ“—# Sabvirsstrains piglolioAiy used in metpadséremfrmmn, by

UgQudidy tgﬁ.?[ P 58 8%n a sﬁ@éﬁi@%}o‘ﬂgrtﬁx@ﬁke% for@éo?rguﬁs%ltp% the

met hod descri bed bel ow First. Vero cel are
COMUBReEY I FinpikG tafhat sARCE VT PR YRCERsS fiom Aighly viralerlsenins (63,
ghd Saak vaceh@r ocarrier. thereby giving cells for

cul turing polioviruses The resulting poliovirus
culturing cells are inoculated with seed viruses
(Shtodurtigrt gfdnaotiyacd iSabia Bmes;)“PamdmIshe viruses are
ﬁ;{/teu%?%ﬂ?t &/e %aglng Jﬂ%he : g)glu 5 suﬁbnzg«p 8: InO Ie:‘plr'le“:’ere??lnvengfgn can be
petduendliby the anpthod describedibeléwat ed to gi ve i nacti vat ed

Sabi nrigt K@fdteROlrd &%hMﬁQ&- présﬂi%@u f}/(f'i"rt ﬁgutsta’ki A a§Ju'E @L ﬂ of
pal i oviruses 15 can be obtai ned correspond

tHEFOLEEE WPy s e qells dor cdisng P*t'wémfs Jbe aping Pga’bm culturing
toyiperd thoculaied aitl‘ﬂ &e@fnnﬁ&hsiblrt YRR pbllo'\ infskd) admﬂﬁé v lruIJa @re cultured,

t d b
T e T N .
mrpa@:{ciwpgm@dg;pvhacngaicﬂabmar;nmlsiho‘haws Eaﬁlctﬂvi!ﬁﬂjmgeﬁélﬁpdlywmses

Cc@rp@cb)lbﬁme@& hlaf% S H:gtoﬁ’{é % k']mg} use @IFbl?IQ d| stramsnéjbmot? pell

neutral i ze al ns Vils

S4Eps B Pabinigpe lseraing. The vuam mPY lpe comm@v@randfvrwen@d before or after
Aty igR Aol |nact|vated pol i ovirus Sabin strains have

I Mmunopgenicities at differ between types I, Il and

11, RCRSEeeRgrre ‘ SHaAchy AR palip e usHiRes Fdmmunogenicity capable
pbss@s&g mgfident bbNQISRuehlizy wnapamh aughfy m@du&a.m of each of
?)Il:é) )2/1[?\” Ir_ {VIE bo er%Zan:it]lg I’lg o#lmac?»ahezd pglfmtnys Séaém Istralrlj'ja\gnd
Frprpu r@aﬁnucb s @blt Chfl'fmi @dww tepd§ Liditahdhgl t4eeordisghp umnatisvaed pdlig peccine
b@sst!sylﬁ’geanl hnﬂﬁ&fﬁl&ﬁ@%aﬂabl ol“ ?‘g&}cfng g%’g{#inp%lt E(deés Eoux%géahze wild

cont ai ned S are

S $highly, prudasbstiginglné gash @m@ep éé#ﬁnﬁﬁh%éysom{mﬂﬁéb pimsneg:tas

amblitsopsde [ 1pad add Gpdensivapd pWidihtNenAlES | can Type

E%BOHIE Col I'ecti on (ATCID Vero cells are widely used
uf Lre viruses because they exhibit a fibroblastic

nor pNedoaghs, areyassegeacelty frmtiths Elﬂﬁeiyi d'af\g'h:tey mohl@y M@Eﬂc@ﬂ&e&yﬂﬂﬁopﬂ,

Gt b SRR AL RRRKiek QullBe PoRian 25T, RRR cpBtn e
WPER quinet uqee-wf@@ertm ext@@La @itotdasit mERbholdgB have a broad sensitivity
(oMaIQJuQ ﬁ?&r df Shdses dnlf alrelg%]ﬁ toRfGhih LE %Eslaperl:tlls e V\ﬁarcgﬁsaiﬁat FEX Iicnown

refers tTo a carrier as sur

R ayadlablsore ARBE dnslude ATCE o iCEAtS! end €RL-bB7carri ed out

{MicRcsigpended state within a liquid medium The

nicr? @rrler IS not subject to any particul ar

i i (RS ERFeietnr BYEIATIED "Hee rcafmier tuh hpyeuides 1o hieh ceis

pihev hdietdatids cechu&lvﬁt&fnl‘td; B catridd bligh a%di‘pfeﬂié@ stk wikh & hq&@:‘n&ﬁlm
t1on

bl e
ﬁ%:}r?igrgﬁi?ner {s Mot sugle 3 Bogané Heag%l?aé l lgttaélowwttﬁfeﬁarﬁtq riwdfmald shape and size,

prediladmyis a carrier to the surface of which cells adhere and which enables cell cultivation to
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Exanpl es of the mcrocarrier material include dextran,
gel atin, collagen, polystyrene, polyethylene,
pol yacryl am de, gl ass and cel |l ul ose. Dextran is
preferred as the mcrocarrier material. 5 Exanples of
the mcrocarrier shape include spherical (beads) and
eSOl inaRRRed ThR wilthGIIQEANLNGE, Preferably has a
spher cal shape The spherical mcrocarrier has a size
of , PTG ApIe micracaremTil clude degraaigsiptin.(coliagen, polystyrene,
mﬂﬁﬁﬁf 1ad ol fae@mnade0dliss Qaddo1d165e ADOMEan B ﬁfm a@tﬂgmw-cs—ner
er.%I e{ably fromabout 0.1 to about O.
m crocarrier may be porous. Exanpl es of spherl cal :
m cr oEsamples p&th¢ Matocareiyr shape i Bide spheridab@AO 38N discoidal shapes. The
'rﬁ&%&%e@ﬁeleﬁ%“’h? rycgldsga | (trade name), Cytodex g
trade n opore p(atrade nanme) (all products
of GETh"HE%ﬁ"Fﬂ Surecamienkns p sincefsior exasalepiasabolt 0dil e odtal mm,
EEralPfrdrh BoSt o Oth bisha: &
o toline 2 (trade name) %&o%rﬁ%({r%%%tag@g?%@ uw'qmabomm
il t hcare Bi osciences). Exanples of porous 15
m cr oﬁarm'trefasﬂeirﬂﬁ} bidardyt opore (trade name), Cytoline
toline 2 (trade nama) (all

|
or S)fj[l fg;f g'ieééhe Caql"% %cg?'nérsg?ab X léerﬂ'f@is‘jn e Prpaent invention include
rﬁ‘@fdmlaimrﬂcmamas Egtodean Stthele pare emt Cud:;i’dpbtqﬁide(aﬁné)%alrﬂ?&i;cts of GE

e r&'Blodcichc of AftE0idA %lcmcgrrr@r%ar 01
@-f 9(]1@5 @BI Yei Q: éPh@&nﬁ@! f%% (;(E F cl' pl‘ ] nést(t&ﬂiégzame)

pheri cal dextran crocarrier
fnd(({‘fx%{lﬂ'é ff&ade pamed(hodigesdugs ?ﬁG%Health‘aimel;m@ren@)t E@ppdes of porous
QTIIJF&QB[E&WE Cmaﬁ&e (tﬁﬁ@ﬁa%ﬁ@l«%hr@ﬂ (ﬂg(ﬁ)%a e)(at'n({fegl&aq?gde

o tll éé"{j@ﬂ.‘i‘ nane),. and nost prefera
é‘%aﬂ A ff cF P Ay B '05(3%?98 @B Piceagprripryaadiip Y plesent
triventpn es@ist préferuiiin sphirical ddRurd@hiOro€@didr STIRY sBheBlf D Wk iR microcarrier
SRR 00 D TSSGE: Pl S ST e ke,
EGf?@éhtqymdF‘bh(tﬁaée pref @rCatvdsx ¥ (rada namb)p erd ndbsEpreférbbly Oytodex 1
anay,tan{é;S g/L, and nore preferably about 5 g/L. 25 The
bove- descri bed Vero cell growing step is carried out
oY et atien) terms of the Iiquid vol ume, of

pr ef ¢ @b bxy:seat 1n{ eﬁiﬂ&{ thd ViedolcBllsSare M’lﬂ)yp!uﬁlfx ﬁfoﬁm ﬂ{e &Esehc%%% fom
ef erably | east 150 liters.

r
%q“‘ J\ﬁef I 2 ‘ m‘ a‘P g pT'1‘3§“?f&‘iaFr}eéEP“6eﬁrtfatt9ﬁ ispraferahipfrom
ghugensl aJI dbyut Srﬁcgt’L mf gort baferalaty(lﬂ&ht kigtrer s. V\hen t he
Ver o in the sence of
i o gggirt%?eé?trs&b%yl/gm C?F rowin saep 1S cap %% oY sl:l;g%, mdérms f)fétlhe
Eguighislugne, ofiErafasahiy arices ﬁthammng pfefagablyady beadt 36 likes, Abest 20

ra € 1 < 1 arrictd ot on S <]
pllrgﬂg Pr% 8{[1 &edsh iRer Wik vab f%rﬁ\]k ?VQX;J F? et o i %gsgl CHsSierally

hof BaEs jan '&Wﬂml’em rredl um (The Jour naI of the
Arer inthamnthdrdioGalls a5 REhEd i A prebRe okl Rl )t% e Qfturd Flgd:um

Gd (Proceedl f the _Societyfor the Biologlica
or efgmpli b?%gas«g)uy confaining.from phout S teabpup 2R \fog% of calf serum
cprﬁeaﬂ eo\arbal syrug (&fh&camm 0] (1mn)ennﬁeﬁearu&hlfi%za%% digyTRpMI
Gal.f. Seru refera
ORI D G0t AN 280 (RS Bl S0 o 1o
rn@dqnmqnga}imgs qf the Society for the Biological Medicine, 73, 1 (195 0)). The culture

medium is preferably a DME medium, more preferably a DME medium containing calf serum,

and most preferably a DME medium containing about S vol % of calf serum. The medium may,
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i f necessary, be changed during the period of cell
cultivation. The pHis preferably fromabout 6 to
about 8, nore preferably fromabout 6.5 to about 7.5,
and nost preferably about 7. Cultivation is typically
carried out at from about 35C to about 40'C for a

ﬂﬁﬁdc@s@arjafbe f:l‘aﬁ"@d@b@r&‘ftth@pen&@of%elﬂamﬁfandnf Tﬂ@ﬁ[@ Rpfffably from about 6
aer n and t|rr|n carried out durin

AGHRR SrrorpreY Bonraby s Berbasty e comeest bl o 7 DO)
afulm\h&ort is rypicalfy caelkd out bl flomvadbaiGred % a&qui(EC @dﬂa}(}erﬁcrd%‘?fﬁom about 5
abou O% nore_ prefer from . about
?g gg%}o u ng%gsan aera 1an andsttlrn \e?ea%{rvg % -fg!é/natloq-h”&he
riligspled qaf/gGVemermeudns( DDhatttllmemme:d padimubit-atioh & psdfatitily H6m about 60
Gb hgduy‘ﬁ’% %ré ﬂﬂeférm ﬁ’én‘? %Ulg’% t§ Ebo‘:%" onL.%ero% apreflerglglv abo%xt T5%.

(startjng number of
for sbimiEsNerogeisibe pggiem eifthe wmfavﬂn\apwemmmeesgfce of the

muerb&ﬁﬁd'r (stting niMBer SERN1H nﬁ? b&gélll) ILSIy \5?’5%%&5;}{@?%4@%2& b tn%‘b_fpe of

ergibertof cells is. 10%&
(R 5k 1 5B RUPFOFEen hrntfelng “b?‘é’f‘eirha"o‘fay"ﬁr"ﬁﬂ’i’%éf?ﬂs s
qedftrabiyrirort 0x 101 EHIOIL 1€ 618/ catls/mK, RAd in63 prefimbiPiold Mat PIYmL o
Ral{® cultivation may be carried out by
|lnoicu\l'(%ltrs?h?f and thus infecting the cultured Vero
Bfrllosmw@hnamshbu n strain of poliovirus (seed virus),

and cpdby J Wihd Sthe culture
Qi ti vat bl Bl AR, bt Bt bbbl oo o2 il qured

i 111G 4785 WS Ayt ot Aeloviypeed . r&%@@umtbe moépwus within the
@ellst ICuRiE-AtRR of t-}ll-@ﬁfeﬂf@djbeﬂlmnhksm:ﬂfr@ﬂ o thO¥ik U.%y as the above-

ul t. on, [ r.e
e O B o L i s S Bl s e 199
awdlumosbrc preﬁﬂnasblwy m@diurh 9SntaTEol todiGIdidhdbibd) ghdQuodt phf¥radly a
a6 SO IEARAIAL S MGubiebaton terperalire durl hg
virus cultivationis pre era *from about 30C to 20
about TIBgEubagpt Empgraipre ri@rmgynr@srqqm\abo istpreg@aty from alipouto°C o

36 320 dmdiT@ﬁrtefeFﬁB@fﬁ%FnaaBJmM 33 E:QHLI%QP}&EC aﬁc?’rq’ostt Bre{%rb%Ht oi?hsagbut
'@%wrus cultivation period is preferabl romarb

OFRYLTs Ligypdrus culfiypton ppradds Hﬁﬁe’y}b'f’ ek Lite oyt § Gays.
abmnref&aldagt&n ack Rabdut Lt ardkby pabkewty aBad QM@-S VInESUS

SR TR0 DL OU 0,80 00, V0 PG YRR e

poloy ernf@ged wheot édachmbit of tnckild ﬁbr&ﬁhmﬁmcaﬁfer)tah Ehe Gﬂlclatﬁr
from .
St o oyt aROERHELRE et beaf AL Tk e R T
Griee kidpericels mayibramployed as 'thElﬁeeéIVldeney cells may be
eeRb ey et eI ARRfhe ikl Bluid) Recover y of
Pollonlrus ntaining Virus Fluid) Follow ng the
conpl* 8T YRE BFf caAPieyan ehyirys phivaton, the MisTosEe drampyed pnd the virus
flatostethni sy tle dievidis {sumetintek Ebfdired @ Hetlin s ﬂﬁ f(hi%vnﬁﬁlﬂh@v)' if US
Fe orretl nmes referred to herein as the "poliovirus

is 30 recovered. Renoval of the mcrocarrier
nmay b?emg'azd pfi thedmiotptartiar mam&mﬂ outfb@fme&ﬂﬁ&ﬂ'ﬁdar&xanﬂalé[ @ Tk mesh

Ss of ore size
R ol Wa D POE AN, ReBReBal el batinampon grectie
e Evcareared left op @f meshnthesy eemms‘rg potihvses meyfm mtogred by rinsing with,

RPLLAYle! HSHRIs BBYredfedficovered by rinsing with, for
exanple, the virus culture nmedium 35 The resul ting

pol i {R)? Fa’é“"ﬂu’a‘m"vfdv dymayrhie [filtereduping2ififfer reenfordng ége, 2 0.2 um
menbrane (e.dg., .2 pm
8
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8 filter menbrane) or the like to renove cell debris.
The poliovirus fluid may be concentrated and/ or
purified before or after inactivation. |Illustrative
exanpl es of the nethod of concentration include
ultrafiltration, ultracentrifugation and dialysis.
TiHiET Mehie) efthedthn semenatcklbdediis pr ef er abl y

ul t r afrhd dolid\titu® Mui®@ faPbdtlohde AT S Al or e .
pref ef abFItoé to caim o)ﬁt bot h ﬁar aP tﬂ E%dﬂ{ég)ﬁecga & inattivation.

ul t r alBHERY S TgaRles R the mephgd efsencemmtien peledeyiiltetivn
Oﬂfd‘cghtrﬁ’wianbﬂ dnd @faivkik I Pilel ritfhol OF d ARG RY i as preferably ultrafiltration or

q.{lr%ace f] wa{lo a¥n| onr :I!'l)i trgerrbr anetuste fil
) 1P OO G F ot g LSRR p——
GOfreNsn Imy:e peqmibzbgne darfyOfut Qoirtedmibs &\I!bd?@l bY iult 6@ Eifughhiéh.

It ol ht t of f
i egherBinE e RNy e AR SHson Fpirihs ceosty
IFERISY Wrfer qoacepiragingyintstsy Thendeatdtfatian hembraredns ainolsttdn waight cutoff
RO ed ﬂ'ﬂﬁ&a@iﬂ hfo@@0 k6P nﬁﬁrﬁtt{aﬂﬁﬂa% nﬁzﬁnb“a}ﬂg bfypéfér%\{v m%’ld% RBX

ul tr. trlf;ﬁhatlonrm be carri ed out
t“??ée”ﬁcﬂ‘ G PYYRher f4lfPRF t 0 4 hours of centrifugation at

4" C afxhech@Blidd@0ge b«ﬂtof s by ﬁltrﬁ&rhﬂrlﬁfoﬁuo—mﬁm ?@L%ﬁ%dfoumysulggctmg
en - ) pnho ate purrer

tl?e p%iijégmspfguscg tlosllrﬂkéurf Str Cﬁ?‘g@nglﬁ’ﬂ atrhg aﬁ)alé)g 00Qgto %lgla@glg ethe pellet

\map ggggus"pyndsd)m oatange tahﬁospﬁdté wilffes, d+i8 hlSd)ﬁﬁﬁblé)fb break u the mass

gpz[um% éoqnm 14 13 usi a.comerCi aI _

avai | QJ: %ﬁgg}r %tﬁ luétﬁ' gﬂlf %g”ew HSGhat gér':’"' e aR5GRAred du

(Jkﬂﬁo%ctoa‘)“ef Bavadhif appardten such prdintono prsMsda b2 PO (Kebota). The

S(bhﬁ{fah@lceﬁtﬁnohﬂslbﬁl@ @«ksulﬂfihénhi% bF@%?l?‘p tgef m&d gfa%gl%% Q&l erlu <§Enay

be sel ected as appropriate

Y BB e s o Hodn P RO e et AL
@tuittpmopcenmdn b t@@lﬁb@&fﬂioﬁ annQﬂtlcﬂfcoﬁchﬁ)nf Be SMAPRASID 'ﬂ'eatment

i on g fie treat nen
§0’r(§b Q@'tto} 91513 8%2‘?‘}05014 N to]a 0 ]gn mtes E\{TE vx% q}ﬁji’/‘é"g“’“ E\férﬁlemﬁhe
§i§’(‘ﬂ’}s"§’@ ﬁﬁ?}éﬁm iy dpes netdose ltel(!h npwbgenitine e@26lirfgdatn be sdviiaigaodfy

PRl LOMofislendRes.not | ose its immunogenicity, enabling
it tq be advant ageously wused as a poliovirus vaccine.

Vet holfE ot o pitfieriauatdude beives srymitsiie. reethodsohic ititid mhosical

t*ﬁ;actﬁ@htﬁ)ﬂ&e%&ﬁsﬁﬁbe%&hé bk e@@%ﬁ'ag:ﬂie de‘}m@ ﬁt’i;;eﬁfn{el?ttdficﬁxs of
(t_oe lm[l];‘basntdan 511% Eurl fied, such as sSize, densi dy
RS A el A st S oMWt Shadsorprion-

@ﬂscprbtnoze Idmm\eaﬂ:amptes phyehcﬂﬁ)ﬁﬂ’tﬁﬁﬁcﬁﬁdm nﬁ@@ﬁtdb&.n& {afied-

iQlo Adn LiOR ralnIung,tratlve exanpl es of
P e AR S

%ﬂvwhfpmgmrpm efﬁltr@troatchrgnatégmb ouglf saling out. The mcthod of
tifaabd is bredtd T nrexchan '
%J;lftl nit thrg?ra%ggfgﬁigéggmg ‘1%){)' gf?;iq g’ loch?%’ 6 g' hy
FP(S'“E’aTaPITFn@‘ Gippt pr é” E 'dowchapﬂfrwlﬁimo abromatography. The
rp)rneéref Bxbés)buﬁﬁﬂatdéms i &@IME@HHXI&WHBB@E Hasfng{ s%pleé{ to any

dag n Dérﬁ\ : ” chr onat ogr aphy,
pref er é\'btlzl B B‘H' E3LOR th"é“"&‘b‘lh[ﬂﬂ‘?méf@'@n"aﬂd?glcaﬁ%ﬁut
rﬁ'm@te@f)urmtumb exuic phﬂltﬂ&?ac]i]bkfeﬂ f H&@dvErOfforh fie G@KdpbiRCLFAHdudtYn

A ect to a
Tl O TBLRRLERD N SRl 30 g Pt St pomyinsoeuers
a8 Rpsghiat ogr aphy may be carried out repeat edly unt|I
the e&@LhkhEA JRUEIY, @ & he.
st andpoi nt of plg od uactzito ?gnﬁgfef%ﬁ%ﬁrg%ﬁgmg %’hg ¢ botiovinus flid
considerations, it is preferable to carry out such
purification in as few step§ as possi bl e.
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35 Concentration and purification are preferably
carried out by formng the poliovirus fluid 9 into a
pell et by ultracentrifugation, sonicating a
re-suspension of the resulting pellet, then purifying
by col um chromatography. In addition, fromthe

Sﬁm@ét B\; u[Q;ceHF\ gﬂﬂ)t]lsgn“ca% i/é ICEI-S gyston of Fhe retsulEJ ! efe etatgl °

to carry out Url i catlon chro
t PYEY "Eﬁ’h")FOIUB? cl@'amgtygrp@v yad flqu ﬁgp |t|[g:ﬁta[y:fpotnhg’ produc’uon eﬂ' iciency,

pﬂ) Islp&‘ldrs[blb&o f::lrb}lodt punfi&uitn ﬂedoiu% cpﬁénwot’:raé\ﬁ %‘ﬂ& { ulnvf: ng?t E)P&rrymg

sgni.cat i on fﬁ 3 suspensi on of tRe
pUT 1T T ERE PoRe ?@DEB’F W TN Bsiet S gRuapml ‘ﬁéﬁ%é‘)’t PWEWW}; are-
t $wepenga of Ow ipelieSanid Ipuiifitafdby RE1uR B EkoRdtbdrsh@ Bhe eI, the

nactiyvation
aé{,(ﬁng;}IE gll\’/%!?a&s %‘%n af:ﬁ?le?/'g‘ta’l"‘gﬁdeg atet"hcé’“?f&’?‘%{ﬂ"ij a¥fisly be
c@itarvatpnedi Polleying) comonl y enpl oyed net hod.
Speci {da&Rhdot. o < ardd 4 Ak ivat egl y
addi ng anLtlkoﬁgg{hF\S/e:?gﬂrrd s %ﬁg ‘E%?"f‘g"\qn r ﬁgg’f’l’h*‘ap' %"gﬂ‘ﬂd
t IPEFEBYY. dhepalavitymay tteeraefe\uatsﬁ bheddingen inettearpob idmpbliayius fluid

&ﬁ’ld tHehBy éff&&ﬁﬁzla\f&EﬁHn bet-‘w@&\ th@ﬁfﬁ&h)ﬁ@ﬁﬁ thd RacBil£de Ffﬁpibycmator is
tmab A '[he nact i vati on conditions are not su
tpre erably o

1| c u Facfur 3PP %ﬁnfhaﬂns ageqiot %quﬁﬁ toany ppraicular hmltanon SO
poig B@!he IPQISMnS i$ Iat atkﬂat'lbldx oid the aédﬂiuﬁi plte&ﬁcer & fris&’fﬂaknllg inactivated
clLent act |1V ol 1_.OVI ruses,
PRERG0RR o eptt S Euiaop 3t or BBuaamay firten
asteebinieny atphiolst to4baui Présmes prighices prisfesablfy monn atth@es] the lebgth of the
t;ﬁruﬁh@“‘;hw?h p'éll&\llrnﬁﬁactlaﬂgn Hgggengzgl%{mﬁl%@bl y about 3 tines,

t he l? g of the 15 perio pol i ovi rus
i nact T &138l vhee f?fé’é'l‘f‘ 16 Bif Py thewacipgern b anpineof addiden is

fpoaterstllyi fonk SbolkS0emd 1 @Babblt® 11 WIASE ¥t euferabﬁﬁﬁor@mum 03fo %)oult 0.05

di | mo's e r abl rom bout 00 1 to about O.
Q\q 7o /a(a t eo ﬁpra y?ﬁ) :%y(ylf \(’)‘%"I él" fctlﬁat@GSentpgataB:dﬁrpo%pr@iﬁ;rably
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9roidsag baotrned by 51“{“91 rqegiokie r{a)pecxfé;]qkﬂgf thed. pertussis protective antigen may
Cheno- Ser o- Ther apeuti ¢ Research Institute
(Kaket suken)). Alternativel wp the B. pertussis
protective antigen, diphtheria toxoid and tetanus
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Specifically, the B. pertussis protective antigen may
10 be obtained by, for exanple, extracting, isolating
and purifying the phylactic antigen fraction froma
culture broth of strains of phase | B. pertussis
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35 pertussis conbi ned vacci nes. In cases where the

i mmunogenicities of the B. pertussis protective 11
antigen, diphtheria toxoid and/or tetanus toxoid are

i nfluenced by the inactivated Sabin strain of

pol i ovirus and other ingredients, a conbined vaccine
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sel ected according to various conditions, such as the
age and body wei ght of the target vaccinee. 35
Specifically, a single dose may contain, for exanple,
at least 4 international units of the B. 12 pertussis
protective antigen, about 15 Lf of di phtheria toxoid,
alolutsisdr@ectife apfigehebanus Lt @‘)ﬂQihﬂlirzna takd bbodt 3 S)Lm:;nusf‘toxmd
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18 the production of poli o vacclne
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The subcul ture nethod was carried out as follows. 35

sabfitl Mgy Met hod
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13 (1) Discard culture broth. (2) Place 5 nL of 0.25%
trypsin solution for subculturing in 4-ounce fl ask.
(3) I'mrerse cell surfaces for about | mnute, then

di scard 0.25% trypsin solution for subculturing. 5
(4) Place 4-ounce flask at rest at 36C, and wait for

cg bgcat“pcuqmte@g,lih fromglass surface. (5) Wen cells
%gl 33@2 to detach, add 5 nL of cell growth nedium

TP RS JiRleo T A5 B Solion s pubewturge igidnunceifagk. ( 6)

SO reitse el dutfaddnfol Aol YmiRdie fibdntdi€4rd Qﬁpﬁtr%ﬂsﬂlgolutunﬁgr
r%gsfhgrrm cell growth nediumto a centrifuge tube. 10

trifuge for 5 mnutes at 600 rpm discard
spRiragdicane Aagkrad restral mcmny wﬁmﬁapeemld toSabiRdth gdkss sergld S

'(@) 2?%&%15%0}3‘:8% JB rd§§ a%s rfocc\:% S%mﬁte ng{jlxaw g%mgt&& ﬁll ‘Eﬂ]s to
fo ac'i‘]@W‘RFﬂB‘ane fl asks (| n each of which 13 nL of
{wpsispeiebdis QWD LTRALTRg IRERadlte? Ll P& RLiud: B

Pl ace foul; 4-ounce flasks at rest at d carry out
celMBEF WP ati on. 15 The conposition of the 0. 25%

t(r?»(pmumas mrutxmmesfaosoosm@ukatrw Edpﬂﬂatiﬂ@,&n@%ilf)ﬁllll% Qﬂ%nd sediffented
c}éﬁsshgb& mE F?? % Polﬂé\"‘i{ %5) B};rrol i done 20

i Lﬁ‘rﬁ"“ pRbybpeney /| 20 EK3, 2ni/ L

Tﬁ)ﬁs@h Zrmlgiof]ceit $lnp}n§:¢nm dach oBfBar relv/dbouticel flaskE (it RSch Rf WM 53 mL of

p%&ﬂ&ﬁa%ﬁ}p,l;,&ﬁﬁn n activity of 1300 was
used. *2 The con%ggfétal%}ér{mg?‘%ZM nol sodi um edet at e

VAP lags foprst-pusge Rasiset resiret 2I6ead @y NatcalHR@va@sh, 95 g, L 25
NaOH, 9. 889L *3: The conposition of EK was as foll ows:
I onate, 10, 000 ;ML Kananycin

C
FTth f“é’%"@s“‘%‘d’r*lﬁﬁ§ %6/‘%5"*5&‘““%@ %ﬁ%g@&‘fﬂé As Blowshe
trypsﬁ"fmtrxd:sindtﬁmg_ftl uid was as follows: 30 NaCl, 8,000

00| 800, T MRIEOE, | 2K 150 gl L KH2POR,

60 ny/L I'ng”was subsequently carried out
by tﬁé“gawésori@mmmféaﬁﬁh@ﬂgh because t he

EK"”, 2 mi/A
Trypsin diluting fluid™, 872 mL/L
*1: Trypsin from porcine pancreas and having an activity of 1300 was used.
*2: The composition of 0 247 mol sodium edetate was as follows:
Sodium edetate-2Na-2H,0, 9195 g1
NaOH. 9.88 2.1
3. The composition of EK was as follows:
Erythromycin lactobionate, 10,000 pg/mL
Kanamycin sulfate, 50,000 pg/mL
*4: The composition of the trypsin diluting fluid was as follows:
NaCl, 8,000 mg/L '
KCl, 400 mg/L.
Na;HPO;-12H,0, 150 mg/L
KH,PO;,, 60 mg/L

Subculturing was subsequently carried out by the same method (although, because the

14
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14 culture surface area is increased about 3- to

4-fold in a single passage, the culture bottles and

the liquid volume handled differed) at 3- to 6-day

i nterval s, thereby producing passage 129 cells (the
passage number increases by one each time subculturing

| gjltgralsvrfaedarwt )ncreﬁb:Eab@utl"t- W@IﬁldpﬁSﬁ@ﬁpassﬁé’@ tte Qhluge Bﬁﬁfe@and the
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Exanpl e | above. Next, 7 days of static culturing was
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16 about 33.3C using African green nonkey

primary-cul tured kidney cells, then packaged in snal
portions and cryopreserved at -70"C. Virus cultivation
was carried out at 34ClC for 3 days. Using the
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35 the formalin was added to a final concentration of
1: 4,000, the m xture was warned to 37C, and 17

i nactivation was begun. During formalin treatnent,
virus inactivation was nmade to proceed wuniformy by
stirring the mxture twice daily--once in the first
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Strains of phase | B. pertussis (Tohama strain) were

spin-cultured at 30 to 34C for 20 to 24 hours in a

Cohen-Wheel er nedium The B. pertussis grown on the

Cohen- Wheel er medium were then grown on a
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ﬁ%ag‘ﬁ h?sahqt@“ ¢ (B8 Okereoardd e aaiageaparated

Sﬁge-rl&tilpmbat ﬁdmn@llif-)@d’hﬂa& @J’lb 1/80”‘ &ﬁ!oﬁvﬂlg b\fhicﬂ g2t hﬁz o QLR 2addBte
% cal ci um acet at e

ilic{ o e LGt Y e Zo s b P o o
thergbywfving Gofidtraee cﬁ)ntlammgbmtemne\ma:sane ﬁlrot‘eirf(dhﬂudﬁc antikdAR rﬂ*@ﬂo[uﬂon
cght)ﬂnﬂg oﬁerfnﬁelmﬁfaﬁé S’Oﬁégrﬂé&ﬁ’ia& tu%en was srltgerl:?eg g{] % %F%e Io Ut or

(phyl actic antigen e SO
menbr ane protein (phylacti clantl gen) was subjected to
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chromat ogr aphy (equilibrated solution: 0. |I nol/L
phosphate buffer (pH 6.0)), and the |iquid that

passed t hrough the colum was coll ected. Next, the

liquid was passed through a colum by gel colum
chromat ogr aphy (equilibrated solution: 0.025 nol/L
SRR tbéﬂt%f;’dplut@fbrﬁ] {(priLephgsphate buffeaiphi o). @ndbe liquid that

niﬁksted SRk BHQSPRALBectell hﬁ&t fsbé ﬂq@.’fd%is bR ‘?tbrédc%% 'colgf\g By el

tger eb Vi ng pure nbr ane pr ot ei

Kf L‘z‘ﬁi" Clheed f%}* 'B‘&Fﬁt“?‘b‘l‘?"of’ 0%? ‘ﬁﬁlf[t KaunAGeRPlAt yobtjem(pH 8.7)
(cAGhing A 20 mbl/Dreddiulm ;phq&&h)aih& iiltbfrequporé ﬁﬁ 82 Q}n) thereby giving pure
Qn%%'e:%ra:geéar tﬂ?té):]\ EF"F’%ES di um chl ori de was added +to

e resi 'ng col lection of the outer
rfé}‘mﬁarveorpfrﬁﬁ!ebrme CagludinazemAG@) uti on in (4) above in
an angnt Jv{ bidpd 6 AR QU a LA
fol | ow g ]p(pl Jﬂ zI“Ft r a{@g% 0\/’\/3%“‘%@% flﬁ%q'l%% ‘fm thloride was added
yP EE mSH@e 'éﬁ fanﬂﬂaFfé'e@eﬂﬂtOéihﬁ pyier Miambran prote(nploythiaig sdution in (4)

aBbieGeih) amodtQ / lr[)eﬂiélatnbm olfthmfnérﬁ‘ﬁang Q&]fo@ﬁn@\\n&h ﬁﬁ&lt Hl# \l'\ :g‘»g:arned
was Cﬁnce rat ed w ammoni um, sul fate, "t hen ri

15 AERB o AP DBt MESED  Hefayns fmbriae consining
fspladdni voia aancagrfam @h ﬁmmhﬁmﬂam(aﬁ Bh&f&xhﬁ&fb)n dedsfy g or)adlent

Prr L Protective nuat ion

56 ﬂ%f’ g‘ﬁ“ ggﬂe@éfrﬁﬁ"ﬁm' f %BU"I’D?@E %gfg?f'{ antigen, 69 KD
Aﬁkﬁr@eﬁnmm&camirgmmmumm ned in sections (2) to

( 5) ah QMQIO“.ICmgHI th§ Pf Qm@ﬁlil\@ﬁ “\t Ek%eﬂ t@%.%ﬁ:&"ﬁﬂ anPiaQ anqtoen

vacci ne prepare ﬁg
é’htlainﬁ(b'ﬁ s1:c§91§|(@ tof>) g_boggm]‘cp inggpchpwvay thal GeRPT gorglineyyaagine

waarammmaﬁple Db @m lﬁlfludéglﬁ;@ﬂteké]ﬁﬁ" 1396¢ BF x’gﬁarmgen0§ 06 B: of

P CI ne was reparea as a pure
B B s M B PO o P sHEPPdiA Bl 2" vt s
mpar% asgipdre frlac}me eegs@aojution | Pj/cSrhﬂRx (hydnaehb okbide) 4@ danecessary,
% we
%%Q ﬁ{mﬁcﬂ%hﬁ) 3 corEQntIra% o?not 1 tlh V\{wfv 5% were lacilda g‘oﬁge pure

'actic antigen SO! Ion,
‘li"l‘fﬁ‘: i”ﬁ'ée“SSG utier, EHovias Wivgh ﬁedolattonfs’«'ﬁs warndd @ 3f7 oy 414€ for at least 7
|d9~@$5 eﬂ%ct agaM&o‘thg&f Qrﬁﬁng,aatﬂeﬁmgfnjog:&n e%ﬁ%&#@ut@# Véﬁgsl s $ormalin

ertus rotectlve “anti gen sol ution cess form

"fi"ifiﬁ 3‘8 TRIYF BER BRI ELON M adragpry gistae pyerussis protective annoen
lhillkhﬁlfehil_t ration, giving a pert ussi s protective antigen
bul k material. 25 Exanple 6: Production of D phtheria
Tox0| d (1) CuI ti vatl on of Corynebacterium di pht heri ae
‘ il t Hue . Alllckoidms No. 8 strain) was

Lumat 32.0 to 340C for 5

Plggtslmﬁgn Q@Jéggé%te%'ﬁ%' ?F' meht heria Toxin 30 Anmoni um
sul f &t é’ %”aaél'éPéth!lbamSH‘éo étailrftm)rw;s fuluied oo boefflan’s chedinm @32.0 to
abwefmg‘&u owi ng which the supernatant was filtered
&ggre sjze, 0.45 pm. The resulting filtrate was

?Bﬂa‘PﬁP%‘ﬁﬁh‘a‘aTeﬂPum by phenyl hydrophobic col um

chr on&t:ﬂgﬁ@p&ﬂ}faté ReNHdkddas Ak etdm%l’lukﬂ deRdikied th (YLIERY/ #ouowmg which
sodi . matoh%sgﬂ soI utl X [contlal ning 1.2

nof PE4ATOR ?ﬂf%i*@) %ﬁf@ t BS%feﬁ“ ungd\legpts wag PF%%‘“é‘r‘é‘Bygh a
olbtnai tyeilenybisy dpababedolihn mrx]tghatagrﬁ@ly mmhbfyteE)EahEm 0. OlmollL

Ir.0 P r

S RCARRER, oMUY o S R R PRb e Theian
fy&g!gle@erelg(pbtamed was passed through a column by DEAF ion-exchange column
chromatography (equilibrated solution: 0.01 mol/L phosphate buffer (pH 7.0)), then passed
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t hrough a col um by gel col um chromat ogr aphy
(equilibrated solution: 0.1 nol/L phosphate buffer

(pH 7.0) containing 0.145 nol /L sodium chl ori de),
thereby fractionating the diphtheria toxin. This was
used as a pure toxin solution. (3) Conversion of
DitpEthegofusn iy grlrolupn ThreatoersohKiésatilibrialpd safigion: 0.1 mol/L phosphate
hiyite G170 téltRaitiitso AYRRIL E&Buhh&xchME)eerQBQ tﬂcéo%ﬁﬂg tﬁ’e”dlpmhena

opt ai Ed in apove (2).to a concentration of n

t REA 1MS0rP vugd a8 A Prra iR spldomradded to a concentratlon of

03 BCwotrsidg ofdriphthdrib Fognioltoksid was warned at 38.0 to

o e A B S e R i e e
P@Meowﬂngoff ripemem® liuerl S¥0M, fhonalio wad aﬂdedno & Sncab@tR,of 0.3 vol %, and
QX@mOé Qgsr{@Jn'nQi 4880 !oy‘#% IOQLe for }ﬁdapy ere hco%{re!ngné twetoxm to toxoid.

renoved by ultrafiltration, y giVvi
drt bFemetiohefiliphtheria Topidanpl e 7: Production of Tetanus

Toxoi am(omngml crohoéatdn@amat,d Q(gs.badedexyéag ioﬁmp hmqéﬂx gaag'c

47- A tured | iver bou
hglg 6'9‘?56" s ad 25“‘55@'@’ "L'j“ﬂf rafi ‘W%arta% # pntharia Teernus
Toxi n Anmmoni um sul f at e mas added to the culture
@gdPK)UIOQmabwve o concentration of 1.25
ture. Next, the culture was
da§§é64thﬁgﬁwﬂémmﬁmmm by phenyl hydrophobic col um
chr Onﬁt:%&:@ﬂmar& ?ﬂk‘h’vésgﬂl%&qn ﬁxoelr H&ul%n at SQ Oé to lﬁj"(]: for 5 days.
SOdIUﬁ]ﬁ? ate contarning 1.25 g
F%Té?b“The resul ting tOXIn solutlon was

passedminbion gl fag:Qvag a&l@cli e AR dd Sy gﬁ%b@tﬁg%oncentranon of

s ui bra ed sol ution;
E%smp LpE g 8?‘1"%?“9* 7“*3;‘3 culty™s PR Y PHRTE R hoglsen by phenyl
dwdrophiobin cal@sn @mm@rabﬂr(@m@lhraemhmm oloy n@eL s&ﬂlnum&sphate (pH
Gf 3k orutlon o
phl'yggdﬁﬁagn?r%r %f oVieat?iH'{_‘L l}lg @F ?egn ée %slulHn Bxliicgunomaf Eassed through
§68‘PUHP?CH%E m@)chamaqehrewomm(qqeanamem gpittioe ©.6t @oltlsphosphate

thQiXdr pH 'TET)D Fol WA UhEH (RS oiBiidAULE p{ts% 'tlr}ougﬁ Q chEuh oe??oh.(nu)
nver si n of _Tetanus Toxin to

SMAGHHRY {guiiprateshspiution: (G mobt lﬂthsewedwffa‘ (nréa Oa FPniining®. 145
(id) L s@livan chberdeemértiaiftabibn@ing CheIetl 0¥, TREWRNhsWAS 2 pure toxin
%ﬁ&&pcted to 7.0, and the solution was warned at 5 9C

15 to 23 days, thereby convening the toxin to
toxondrsiof 4y Timeptoattb Goxadf Tet anus Toxoi d 30 Fol | owi ng
the GaRY ﬁﬁxﬁﬁlﬁ)ﬂv £ Qud H)?S%eg:urer}oxg )onuﬂE’:Q d/b?déneg O\e( )o‘ggal in

and |ysine rochl oride were
ERNCFAPRAnOf B f Fdﬁ’o thepddrvedy porgeictpd mg7 (amtdehaanmgommsmadned at 39°C

Box a9l 28 d&s, R UGhb@ing AE (RMDIRGE Vaccine (i)
Conbi ned | nactivated Polio Vacci ne 35

gﬁgparatlon of
epHitien faftanrsiwods i nactivated polio vaccine type
, rFamctmNﬁhéEGBnmaJlano Wa6ie Erﬂ@) db¥RCedcdss fo%%alﬁri% lysine

vat ed C e il obtalned in
‘E@‘“E‘P“ G el oy Ao ot iyiad o fynts 0void

Example 8; Production of Combined Vaccine

(1) Preparation of Combined Inactivated Polio Vaccine

The bulk materials of inactivated polio vaccine type I, inactivated polio vaccine type II
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medi um 199 (ML99), 2-phenoxyethanol (fi nal
concentration, 0.5 vol % and al um num chl ori de

(final concentration, 0.09 wv % in such a way as to
set the relative levels of the respective D antigens
to 3:100:100. The resulting m xture was adjusted to a

PlihdQhactvaitht pHlioSaekind BpR Yiel biRxhed 6n Eéam%fes Byqn? GRARE Were @Gl 'with

the eb conbi ned i nacti vat ed i 0 vacci ne
‘§ ?{%9%\9/?*58% oxppancl{fipal prgeniatan e vatiye 2t aluminum chloride
pé‘mhluem:mrapmot; GQtva\Pe) iR BUch @ @4y asdb E&'lthb edldtiQe ie@e{%f%ea&gecme D

teta paterial s Exampl es
SRS L R0 ST s 1997t Ok Mo b by

2omdhidrpeiopic réidy thekeby gilving a koratgured énttivatedl potio vBecmevol 9% and

%uvmo&&bﬂbr&tﬂdﬁ"&ﬁ:b&.ﬁd O&ngoncent rati on, 0.1 4 v.-/-.-

resulting mxture was adj usted to a pH of 7
wi t h JBUF-@rHIEPretrtere anisen. Hiphthastaloxordiaod et toxoidteatmyerials

Odbédineg .@@Rﬁﬁeﬁﬁ H‘Qﬁdﬁf&ov.ﬁﬁé}é Bﬁ‘m{ Ykl 999 FI”“CQQ%QM | Qﬂ 2 Bhenoxvethanol

C@g%lcne Vacc%g W mbi ned i nacti vated pol
prscBray heayel, ﬁa(“i f—)’m%cbweﬂ%rﬁ's fﬁqucomﬁé@wmw %). The
viggdiing @>0bt hsdfistedito(aipH)of ARAH SodiVR 18:dRHHE Bhd HYdBEHGH acid,

g t, t]%t[e ducing a combined 15 vaccine.
HBHR ﬁ“ﬁ CBX'F‘R do“ "“Conbi ned Vaccine The conbi ned

\ﬂaﬁé’rﬁﬁﬂleﬁ)@f&imd\eﬁ haCEmarrpI e 8 was neasured by carrying
out afhe ARGRLBhALELIHERS vallined

eval uat ed by poténcytpt ests l%n%é;gg%m%’f) '% eanditgyDWC°mb?5d
(EyeiesPetied n fgsbovs epmaid it catledoPys gieey prodging a combined
Vaediene A test specinen, a standard pertussis vaccine
and B. pertussis strain 18323 are used. The test
speC|nen and the standard vacci ne are each dil uted,

f YD gty d ¥kcct@ach in a total of at |east 3
serlalthbrln able logarithm ual
interval s ég?édw‘%“\% blg'%ec{rf%rgéama{’ I @ivﬁé’heasu ‘1%3' %'/'Q’H’%
JrolEptedfesgat 21°€aThe sibileen exalyaeadioy obtdncme@e of gachisxble fimses.

QB)Q*?oteddvthéEt'o@ﬂechﬁfeB P@Q'Pgﬁjss;g{’acl:.ﬁe gl ven 0.5 nL of
dilution as. a single intraperitoneal injection.

Twent y OBt SAnfasd Peiests \RIfipG ARt £ wpidsts 91, 188230RGsed. The

odst peddagita@d ihaktarieddlv a&li%‘é B@@&dh@ﬂut@d) froﬁhﬂlliclh%mg%né of each in a total
ani.mal , fol|low n

in a
P e PP & P Bl e ey 2 ol o e v e
mespyed: Qllfé Emdeeﬁaheasl gxtbanl4hi ee!d-oldﬁnmn Gstez‘at"olr 8dch @illltion. Each animal
results, .the, test
i g@@tm BRRiL cﬁlagun%ﬁ AP h H eqmragentsnczﬁ fmje(: 1or|| ’le\ Ptv gjnﬁﬁyf gf}e %

Speci nmen ave eas
ggm?rg)qupg?ré{fb@;ﬁ Taf a gﬁctqnp!e:sil pqqutigdfoa:l'pllﬁngeis irgectEd oo (ﬂe

&atn&ﬁ&acﬁ REAAMNBowiR: \Qﬂ&!tﬁ@imnpﬂse&é &Jsér@édqg lqldg I;lt E{?{hl: Qumber of

to>$8 nd a suitable toxin solution are
Br ¢ Bhcdo froptatiptcal e pietiapbepmapépor hféhfcremqs'dis thestest specimen
casthined pougiicy Of itheafiB\isiksdhiogi cal saline; dilution of

sql] ution arrjed,out wwth a O 017 nol/L
Eﬂgg{% LreSt {Hfr?cg’l’tftg%faﬁpﬁtﬁ?’lﬂ?]"B?“i' de solution (pH 7.0)
cont & tnst n@cxﬁxeni awbnzro%rerﬁpngeﬂ axbhtnenaTd’keidta&cSi su&ﬂﬁ@tbﬁﬁ Bol@ 6 are
BJ@@ ﬁlﬂ.ﬂ%ﬂ &Itheqlgs?s 9 ngthe rém 1S ca; 1e o?# é/‘?lg%nygolowl F?éme

[utions at (0] arl mcal egqua
@H@org?fcslwpom sofution is agtied @Pwitter). @-ﬂm&%’k-pbcbsdham toéfedsodiug ablbride

Shidiigh i (p@ln] @ﬁ:orttﬂﬁné @?&//vs/p%eﬂ?rp gt geslt sggcu{\:e%QLci 81 bon?rglcare each

c? njtegacreatmg serial dilutions at logarithmically equal intervals. Using one group of at least
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subcut aneously injected with 0.5 nL. Four to six weeks
followi ng the inmmune injections, blood is drawn from
each animal, and the blood antitoxin titer is

nmeasured. From statistical treatnment and conparison

of the test results, the test specinmen nust have a

PiSE eriesk-eld mige foreachidilgion ohihe thtrybecimes afde Rotréneyh dhesds is
Ofub&zﬁé‘duﬂb tr@&&q whig 03NS Fhaxe EIQ w‘g\elgs %IBW%Q% quFde l?jeCIlonS blood

trol pitated tetanus toxoid a sul
18%21}31 §81Elfﬁ dlﬂmg} and tffyshlopd apjitpxis fitgiis mpaspred From sstatistical treatment

S compansaarud thie k‘tﬁt resﬂl'ﬁi, (Ha |tesi s‘ée&ﬁénﬁhtﬁ“a@éﬁ pdﬁént:)hof at least 47 units/mL.
uti,on of the toxi'n solution -

p C eCcipi .

ngdé%r)lpg%{:&]l){ \ﬂt?t “’(9"' Pl / L phosphat e
buf f e A/tssbebietimer b kattiobgecigiiadeditetaous ttﬁ\@H afd D3uitedtoih Bl Gn are
Quséd. Wiiieid) e %C,e men.an the . ;
contr ol mia/&rgfﬂé g%LQ’%%H? Eim ﬁmgg'ﬁréﬂr Bt ou Pg‘rs'{]?g'f[ﬂ faURs
luionph phie €oxin selutipryis eastirg|owt W'@W@W@obWhmgmameffgrs@dmn Elflonde

&bluhﬁﬁ(ﬁﬁ 7.0 Edhtanti wal"/gofrEeE@n 9 ¢ 8& nqeln aHJ tlhg Qongol ares each
St SPeC| men %&t}a&she contr ol eac

SI nﬁﬁi &SRS af 'ﬁF"é'&'t“P‘Ei’l'iY muabntsn#t Uﬁfﬂtﬂme Ereursqfxt least
wereksedkald oiak fog edch &ddtlﬂﬂbﬂ’iﬁe te k;ﬁ&fnl:l@ﬂﬁ ithe c@ﬁf%h SRYUSHa iSgiven a

W|th O of toxin_and observed
%n,aiezi@ngg@.gm 'r“S“r%"%f’g‘f & %ﬂf o et faliag e ingpBinieetns

GRehtrppase 'ES*F“F'GSU‘Plﬂ'SabO'IIH@D L2s bf tepe aidrobervet dr 4 A EF@m statistical
RRLAES Yol L St

I rrTrunogen‘Tfotl:Tlé %r)'/SL)E}gﬂm [gsztreé‘été t§&§%§ﬁgﬁl o é'u%gahf P Bpteqey P ag fpast 27
I“W’b‘otency test, standard sera for each type, and
FaRanimnSinb gaidsy p{st poliovirus (types I, 11 and II1) for
neut I“Q{I zation test chall en es are used. The test

speci ‘Ten “BHY"Cohtorsy! fogep ke Q,‘FF“EH e sEpdardsemder cagh type, and Sabin
dirdinstofl prieviats (tyegark ind rm}'faﬂ r{eytrzﬂiﬁldﬂlaﬁ tekt@ﬁaﬁl@h@%& &re udMer Qest

Qﬁe@:‘rﬂln erd c@ﬂtr(L 9%%{chtdﬁlﬂed crEtmi;1 dl?utlo?%aa otﬁagl%umcaq? equalrlet'é:r% ails SOne

used for eac ut1 on
BTOUP efrthisesttea M isteri Srinskrot tiaahtamats s uGedFomdacti difutidae Ehenminal is
Enﬁgﬂn@s@ulﬂfy lﬁ&ﬁlah:ﬁ Qﬂh b@gal_ IITY}@ %Noreﬂ Fk%gg gf/lﬁe hl?é) ]le%noiMwen% -one days

nlocul at i bl ood is drawn I ndi vi
5"6 FHRE g ‘Pﬁé"%’é PRI ndeidualby frese each Pfémaihe@ﬁleetﬂm is B@lEcted

fhet he3@d Al 3660 &3 30 DAL FeRim t@a&th ﬁinﬁan‘a{d t%k%n&ﬁ@sewgﬁggd in
or each

i n
E‘Z‘?"‘E{m‘m ARt QJ%’ 0 Samg’eﬂaar*f’\? S‘Hial'h‘i‘ Ié‘&d\Xﬁ“P FENERedeni additien.
thd etiskeiciang, well Sart meculasipe atiolivion GelDswitl @ulrﬂ:@ﬁk’ Llﬂls@ﬁisp&@mns of
ﬁp o h ral i zi us S|
FHS'[E I;RQQ ggehggfp \e;lghL ﬁlatn 9 aret. P\%cefl in aj h X 2brrcglfagc§ rt]cgra ours, then
bqoagé@ rf.aﬁt cge@@m aCate@R°¢ n@dtﬁmp@nsxdnabmamhg) 19! cetldie Bdded the
ﬁll&\ﬂﬁ\@@ﬁyﬁ@eaﬁﬁa’gt alQlVi?Elﬁtb)gE' tn a%:: ?’%Qllﬁa uﬂi%aloggpr 7 df“ﬁ Afier the

susPenS|on cont ai ni ng |
Fo8Pieon i qultrsye. tths (PESPF ‘Wé‘l ‘}6“ amamleedclhlb sayrediluition @@ 1€ time

ﬁ@%lnﬁﬁﬂbﬂh&f :s f:ﬂcfula?eddﬁx}z! $he rc%fpﬁ'&ﬁl thedr is GRAR £ Qlamgfxzmo
or each well are exam neg

%“géf"d‘ﬁnﬁ‘ g"‘ matﬁ“Sf %PF PG oK GompatiED e h feseTemts.the st Specimen
methaveh p«ztatcy mmainsmﬁgheuha.tt&d;omwd the reciprocal
ther at.ed t he, neut i Zin ant i body

£ RBbicd B L BEhE S e AT L G a5 Ham S Repareh
‘t‘ﬁ'é‘“ﬂe‘%‘%uqe‘éwmt@ntﬂtlﬂiéftest speci men nust have a
potency equal to or higher than the control. Results
for the accelerated test are shown in Table 1. Lot 04C
(Japan Polio Research Institute) was used as the
control 1PV. 35 23 23
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Table | Specification At start 1 1 3 of test nonth
| nactivated polio vaccine Equal to
or higher than 1.7 1.7 1.5 2 1 type | control IPV

nmont hs j nonths j

I nacti vated polio vacci ne Equal

2.0 1.6 1.5 type

Il control IPV Inactivated polio

vacci ne Equal to or higher than 20.3 12.3 5.9 6.0

type lit control |

PV Precipitated pure ertussis 8

units/nmL P 15.8 13.8 146 273 vaccine Precipitated

di phtheria 47 units/nL 97.9 1 1093 85.9 102.9

to or higher than 2.1

t oxoi d

I TBregci pi tated tetanus toxoid 1 27 units/nL 72.3 88.6

10 \Iarr\ Cel |l - Cultivation

1055 794t

1 nal
T l:)\allpl €—1

by Mcrocarrier Mthod,Spesifecafal i ovir Et?ﬂ tilvatiop (i) 3
fero el |_Cultivation Cells that had°’b&&n sobiejiotithefl months
'Iﬁacé"'aé?dd’f’l“t"aé?m ur|daual grar igherthaom g w7 ki jngt-hahk 10f 21
cells (MACBASINREIPY det ached Iwith & trvpsi n- EDTA
sIB"I‘Cq Fedpofraaing, 1 | Foul fp o bisher RREDTA) 21 10 2heh 16 | 13
%ﬁﬁ P f ..f.]aﬂ at 600 P Yy 10 ni nutles and subsequent]|y
iﬁ)spiv%e&é’é 'q ‘ﬁ‘c%“ el{ Eae! tafF Rishsshanm (|DAPBedcd28 nodidf i Ed6.0
taed: DVE)-“HI8 Iglvnlnn 5 voll % callf serum. 0.
g;féti’ qtli ?nre‘bcfti\fsé‘rsbc ﬁéff“é“’"ﬁ[r\laHC(B) 0.11%fr yctid8e] P | 273
vcnﬂyc: e ’—u”u 100 r\ﬂ/ aa ' annm/r‘l n) - A—
qbfcgld:)t?:tgdr% ht'he“?C,\/ a’e&‘“‘r""& r ade narrE) %8s |sWRPI et | 1029
P ptead 161%5'1'15?0)(0 ”:.‘Zmt erized—at '212‘:~f grlsjnutes.
ham A et fxeld” [ 2T yoiymly = growt h redidm!afti® usd® 5 1j5 794
L,el T gen Phrus—andCet-H-gen—btoreaet-ers—anuf-actured by
New Brunswi ck Scientific were wused as the culture

m was

Celli®RiIdvhieh ®G 84

"i‘i‘i'@%% CthPCLgpvatmbl or eact or,

foIIovvi ng
added to a final vol ume of 4.8 L (i

In
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used as the culture apparatuses. The microcarrier and cell suspension were added to the

bioreactor, following which the cell growth medium was added to a final volume of 48 L (in the

case of the Celligen bioreactor, 3.5 L) and culturing was carmied out at a temperature of 37.0°C, a

dissolved oxygen concentration (DO) of 15%. a pH of 7.15 and a rotational speed of 35 to 50

rpm. Medium exchange using cell growth medium having a NaHCO; at the concentration of

o . . . .
0.15% as the exchange medium was carried out continuously from day 2 of culturing at a rate of

about 4 L/day (in the case of the Celligen bioreactor, the entire amount of medium was

exchanged once every other day). The cell count was measured using a Coulter Counter (trade

name).

The cell cutturing results are shown in FIG. 1 (Celligen bioreactors were used only in the
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invention is capable of effectively suppressing the
onset of polio, pertussis, diphtheria and tetanus, it
is useful as a vaccine for polio, pertussis,

di phtheria and tetanus. 26 CLAIMS 1. A process for
produci ng a conbi ned vacci ne containing (A) an

i nactivated Sabin strain of poliovirus, (B) a
Borderell a pertussis protective antigen. (C a

di phtheria toxoid, and (D) a tetanus toxoid. the
process conprising (a) a step of culturing, in the
presence of fromabout 4 g/L to about 6 g/L of a

m crocarrier, Vero cells to be inoculated with a Sabin
strain of poliovirus. 2. The process according to
claim1l1, further conprising:
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(b) a step of infecting the Vero cells with a Sabin
strain of poliovirus; (c) a step of allowi ng the
poliovirus to proliferate; (d) a step of recovering a
virus fluid containing the poliovirus; and (e) a step
of inactivating the poliovifrus, 3. The process
according to claim1, wherei e microcarrier has a
concentration of about 5 g/L. 4. The process
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B GG ed il BRGEP B GG A et Qe G ML ratin

arrier has a concentration of about 5 g/L.

4. The process according to claim 1, wherein the microcarrier is a dextran microcarrier.
5. The process according to claim 1, wherein the step of culturing the Vero cell (step (a)) is
carried out on a scale of at least about 3 liters.
6. The process according to claim 1, wherein the step of culturing the Vero cell (step (a)) is
carried out on a scale of at least about 30 liters.
7. The process according to claim 2, further comprising
(d-2) a step of purifying the virus fluid.
8. The process according to claim 7, wherein the purifying step (step (d-2)) comprises:
(1) forming the virus fluid recovered in step (d) into a pellet by ultracentrifugation,
(1} sonicating a re-suspension of the pellet; and
(i1} purifying by column chromatography.
9. The process according to claim 8, wherein the purification by column chromatography (iii) is

carried out one time only.

10. A vaccine produced by the process according to claim 1.
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