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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 AR 10

Polio is an infectious dideaB88TéohNsed by a poliovirus.

Pol i oviruses infect hungr._ &yﬁ@ coiyal route,

proliferate in the intestinal tract, and enter the

central nervous systemthrough the blood. The

proliferation w thin | afigemnNPhOFHI@Ht rons of

pol i o¥| ruses.that have entered the central nervous '

syst et PLITBIVHEGD ﬁﬁ&? ‘%ég‘@ﬁ@?da‘t%w pATEFUFE Y f engibined vaccine

teontggieg amigacaciddeSabih e & pblaﬂ&hs.y(SIIPS’) lafMl tota AR ehbl m?eparatlon
gpver, when the poliovirus affects the medull ary

respiratory center, death from 15 respiratory

paral ysi s may result. Polio vaccines are widel y used

to suppress the onset ghc-pekbPmpMy-£h triggers such

severe synptons. Two typ—O'P—p_O'I—IT acci nes are used:

oral F9iQ& ap Hifgcous diseasnieaused iy a peigeirsy Belwginged infect human by an

vateuRgsolifédln thd iM@stiR &, éﬁa‘éﬁbrﬂﬁesceﬂfa?ne\ﬁao%ﬂvgt%% t}}wuos’ Pxe
ted stralns of poliovirus (Sabin™ strail

ten
KPP PRI PRIVHER b2 gtar BONPRRS! pelat seifiathae efeee the cetrl
@tradrds yvs@mesm@msail dégefhi@atioh Ghisnecrddls, PREADY houetSHRScid §aPMsis in
th
?lréag‘iu b% :Z\%igretlptﬁ ::vs. len'tfs ng:olrlrl‘(g\grsug %&ect fthel nga&lléll'afy éﬁleriith%?ﬂ%%m;ﬂgaetl? from
Veiseifi oy mah?é\fSismaesqsvlh a%lio yarciadadie widahy ussh@Rugpodsi By drsdl SESolio

fhRM 2BerOfudh sebdr¥ §mpBRlsi © vacci ne enter the bl ood and
cause virema, this also stimnulates the production of

ant | DOHEEs ohRelihyarcirss areppedo @ral s weNaeaccitse ermilisetivalvd polio
aémmh:tst }brabflveaiotlﬁﬂﬁdé’ih@dre%éo&!eB&hl@lf usP Qtken@Ndd WS ESor b&liovirus (Sabin
Bl ARt sl B b e R M B SR ot @i et
th S S P]YoUss gt adguiaed sy icarst sormpl infectienss
B@@ym{ﬁs ftqq‘eoralmg@mhg egiccp@i grov bellia e ifitestingst dagitp al thd thi@tion
mbdaﬁ’zeéf %ﬁﬁrﬂ? V\HHII’I ttHeP %/ fiﬁelgdlnaaﬁgltu?r?( wr‘leentpeopm 1ruS]eF] Q‘g%’i‘%g?'éﬁ

about 4 to 6 weeks owi nNg | nocUl ati on
RANP Rcsige V\ﬁ*fflthel bifod ard s plf%fmﬂ .Anpiirctimhletes tho profredonwli ntibodies

Righietha bMBA Kidwad rHeEaMseQﬁe Bir} SAHGLL Y srtrglnp&l pbl@o» iruses to proliferate
@}qn t(?llrglnn [ rg)mnl ty ext;{u t?ll ting potenti ati ng

SFTRCE “I"HU AR @é%%e%ye’%eﬁ ' f‘hé“‘ffﬂb(éia Iﬂé‘éaUSHemxser In ey

Ydde olpbainseicafpoli@preat £6n ¢ ovit kv e\lyoﬁma&lﬁélﬁ;lmd%d Qfe et.cjl)&ed in

he, 30 cou ted growth in
RS o LR B e PR ol SREFEL el i poal
pUnG ﬁ@atogldee \§torhavern vk pohindy bireSm ot @poliof dhfertihy munity or
&Qtlbhlg" y@&&ﬂ;ﬁﬁg%ﬂ&?”t%§mgl\ry\g ll(tl!’/l?l?lOCll?EemJt at lons 1n-a

Hy virul ent direction. rare i nstances,
s u c hHRti$ER indhecsguseoffenetipheros sibin dte@dd}paf theelinesile: or Anhe

doiEdfirapait@lhrPth itndRAE bf‘aepeh%n ﬂfe\él@@@ &?r f@@{lmes a5 attenue‘f't

| ts %nf ectigusness by i nactivation e poliovi rus
TP AT RGP YHF fram ameraliys Boigryaseing semefiaesvas oivd to mutatiars imen highly

mlehtl'méctﬁml ]lhlva-|y rSinhricey ﬁmh AbahtDQuRAdNiRlshhRed AREML €€

norh Q E)earoun the inoculee, it wll not
cause Vacern ‘)? HEEBEF ARG PSR PAs fast "Sﬂwf@‘lﬁ*Pgﬁnw PsUipashyation
of the aplivsinmaxith fvimtlire rRecaube@nnddS@ed beliophERRhtHeNAGGIVALRSh

t%oh?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 ogicals 34, 151-154 (2006); Der. Bit Basel.

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

No. 5, 336-343 (Dec. 2002)). The sonewhat poorer

gronriad phralgist EmbhtealenStrging @ivalbthBalizemussd rogirepsi itatianted polio
magnley bl aawn&@ hakbls8 m}%&ﬁ nnaérepe%&nm ﬂ%g@{eg@g]gﬁfog Rtenuated strains

dr awback. Vacci nes contain a Bor
perberL D (FPleiedt H 45 ali(0R): Dav il diesdteliarger O b1l 686901,

aClInQﬁﬁﬂHﬁJat X Qjods AB&3 M (BEd. Yodiﬁedh@s%mewhat poorer growth of attenuated
gerl a-t et anus- Pert ussi s conbi ned vacci nes.

phamraipsdhanhisb VoIS SERingRs ben Kerfsd s afdrapickussi s
% ac Ci Wexcings veHightoMeih ia Bkttt fbrudis ptoddcAvtlasitided)Xeighti@dioxoid and

inacti vat. d po |Qviru nown (Published, Japanese
PR KR e Bl e BB P i s oS00 6 8 03)
Ver 0 Bdivekntangineassaged ofdn aselfulaopartidys vkdcohn e:yitphﬂferigmm a
&lﬁ? %§01d ﬁ'ﬁqgaldt%\%teh gﬁq%nr&sezlni I&oxxﬁ?ﬁghsﬁecp]\r/ﬁ 3 esﬁaqal)& In}:lnlF zE yCT
to various types of viruses sed in
vivplratien i Fg‘g’ﬂoé‘h’ 2>A method for preparing an

ent er OMb LS are YR8 gf Leld RO MItAAidMRALof BREMMERRRT BEude theld 111
literature includes culturing Vero cells on a

R AER SEHV I VO HGPES REVIRETSt Fvatr WeH bued vt gl A
entiied tﬂ)flpfetjeﬁ'mgln élrﬁenﬂx u@iybd’ﬂ le&EduQﬁhaOﬁeeﬁﬂe@ﬁrﬁfﬁa’( thé Rera@fd theludes
_fhl_lturvga%g:rp) cgl& ch;eve 1(:60(:&%16{ addﬂ%gyg; llgt\e/% ttrﬁd %’n {?\z;el S\é/? Lrg]% e}xt %ms 71
\Ya&hnmmtt@@f n@ﬁ@@ﬁ@%ﬂ cIRO0ptYdess f@ehﬁeneatwa@adlehteromujstty@e 7hg
CRREHe ULRRS MR P BYsdh-Eie wacg r I:%EC,,Q% 3584, §§254*€€o%£‘)) (Gegeral cell
descri bed (M'crocarrier cel ulture princip 8
(FEf S sondippns s ? BirqeRT 'eféﬂabet %-‘t?ﬁ’ﬁ‘?ﬁ‘l déif;yb"*‘d@%‘)‘?a"@@e“ culture
[P EBURR S Phimab AVRNTBONCAJodey, 1s9¢gh ci rcunst ances,
there has existed a desire for a process for producing

a conbi ned vacci ne containing an inactivated Sabin

strain of poliovi DISCKGIUAR OF ZHE NEVIReIiotont ai n| ng a B.
pert Su a 1 ae fi t T llqnég
271 et e BT nR A8 R MR i s R
SPEpnivagsine pantdines a pHciedSplan st@wbar polpyingi(HPV), and also

ROAAANS & BSerndis fldRcAVEURRED L SiphAN S (SQRNCHEL ?edan@&smﬁbw)
i nvesti gatl ons 1 n order to resolve the above problem

A&icy PRESntludes i step giRserarng ﬂa&bemalsg%wfw IPHAt a

hi gh- Theﬁrﬁéntﬁabavﬂ cﬁfdﬁcﬂéd’bxﬂﬁﬂmeOWeftlgSuoﬁﬁim or&EtoMsapaﬁ@ﬂmbé/
cul ur|n rom L.to,. .
gboble gi'eLulp fhe énvm[i-)tgrrs g%\«gﬁrsfov?re th:ia} érh(ly uéeir Sgb:ﬁgﬁnal&ﬂogctvgas can
172 tha@ﬁdwbmlmrnsg, irstheprefen@of frov alfausd ¢/Bid Soutd@Idefatnicrgearrier,
R . {O8Rin Ak ) [ h1 I
RS SHbRUE R B3t oD RIS AT A ESGua bR b Do
Bepedprethse Gadages, thmmtorsoﬂilmmarpvedm td@sremtewea@n (1) A
process for preparing a conbined vaccine containing

(A) an inactivated Sabin strain of poliovins, (B) a

Bor dethéPresenipayantiaths parviteerick e antigen, 35 (O) a

@i phirbksiter ptpxrdigQ codbifled?aédide candifih@anus t oxoi d,
(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 glL to about 6 g/L of a

m crocarrier, Vero cells to be inoculated with a Sabin
strain of poI iovirus. (2) The process according to (1)
above,..f er nmprising: 5 (b) a step of infecting

t he \;Dl)oyeg:e %Ko\l/&oth a Sabin strain of poliovirus; (c)
shegraapss ofmpaising () A gert dfeuipoing,ow ihe pSseher qifromiaber AbRto fidjit 6 o/l
%f%mcgtmr €GOuALLd E‘nsq I&CMttty&ﬂt b St sﬁaﬁtﬁtoﬂm hg, L he

pol iovirus; and I nactiva fie
MITP%VPF%%&LC%‘B?EW B aprededher gerepidéng t o (1) above,
wher Qbﬂa s BrEhRGR Vi SEe1DAth ASAMNEERLE AibAR0f about

5 10 &L.. (4) The process according to (1) above,

wher dFif %%QF?HO&'P‘&%PPV%W?@P&’“% ran microcarrier.

(5) The PHOCesE-eaReOokd MAd tdtanlds RDRYUSuhRE €i n the

step rossopgactlfaeﬁn glgﬂcg l?ﬁ’glg‘ll‘ﬁ(Step (a)) is carried out

on a 3liters. (6) The process
&0 dbe pipgess acording to ah ohwee. wilaeinghdmictvearsdr dps 0don@h@atbNGl about 5
,_lgw_e Vero cell (step (a)) is 15 carried out on a scale
of at least about 30 liters. (7) The process according
£ Thoprowrageorditep tihebosongardiss tha gicrqceprign is adetrapmigfocarrier.

By rrhé bfags at&ed,.w b 4$) abbidl GherdiBihe ;Ek@ormtgseés e@%aP(s&lb g.?) is

abov erein the purlfylng step (step (
%?Fﬂr‘t"%cé‘sasca’*(‘?f)a‘ le35t 3hPWg W virus fluid recover ed in
&b &he ;(rdc)essl abdoedig, tPp &1 ) aBbveDyhdadid thaagidfigtoiinedrd ¥ el (é%&b (a)) is

ek RO01 S0 09, 8,1 SasunRenst on of the pel (st and

o4 &msce&@e@r@rgng (Et) @bO(\'S)ﬁJTEhmeelpﬂMmr ein the

puri f(a eﬁatgtéalgfwlfnggtﬁmmgmgnat ogr aphy (| ii) is
carried out one tine onl (10) A vacci ne prepared by

{8 Ehgorereisecosingdp di’)ﬁeo‘teowf(eete;n thb sy ingsep((gap) (d-EReomprises:
p I oCc&l S)nﬁfng (hl)t red IRV R ecotbted Bisp tdYBudd Rt @ utidehidfilghthn;
is carried out on a scale of

at IX?S?’" ‘B‘Tﬁ ?“ﬁpg'tséof’gzth‘f‘i% ﬁ*}ﬁle process of (1)

((9§ ti"@a%r&@gs acéolsdmgqg é%eagox(e) l&( ere?ﬂh‘?pu‘?’l%@atign ﬁJ co"f}lmn c%romatocrfiph\, {1ii)

about” 30 Iiters. turing, I'n the prese
’Pﬁﬁﬁ?d&b'b‘eﬂe“meea’bi to about 6 g/L of a mcrocarrier,

GleAVM@:EQpr@&Hd%yH@ pp)%esg RREMlgt L) Wi a Sabin strain
POSSI ble to obtain high-titer

ol i ovirus,
(éé)oﬁﬁ pEPP?SéPW)ﬁGP\ eo\‘/tqffa%the B§P it ng the ‘ﬁ‘i"gﬁ*gtﬂﬁ‘t’ &) isapied out
&t 4 @ilfof0lehsd¥ottiSliteran 1 Nacti vated Sabi n trai n
APbE b=t DG P S EBraot Bl B e e ) cafict o
omreclealelefSsu elveatettedd lioks. cul turing, in the presence of
fromabout 4 g/L to about 6 g/L 35 of a mcrocarrier,

Vero cells to be inoculated with a Sabin strain of
pol i 8Viceligng trtbe pressthaof fron abogt /b bebseut 6yl die mpreseiat, the

VaY et to%@)no'c@atws@tm'g Sa@i% s@aipfaﬂﬁﬁé’?m; Qs ﬁogﬁolgofoi)&iin%%‘n titer
o oduction of conbi
abin strain poliovirus. By using the hlgh—tlter Sabin strain poliovirus, an tnactivated 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 microcarrier, Vero cells to be inoculated with a Sabin strain of poliovirus (the production
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vacci nes containing an inactivated Sabin strain of

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

is a graph showing Vero cell growmh curves in the

culturing of Vero cells by a mcrocarrier method.

Her e, indicates a starting cell nunber of about
Pgocqgyof ‘E%P’F%P‘ﬁi‘_‘eﬁ“l“’é‘ws uRebH CEnPPLES fgmiye effigien prgdyctip of combined

Ma&irRCanhfain@iz.an inddindied SabH Laih@Spaiosikarti ng cel | nunber

of about |ox 105 ceIIsinL (hi gh concentration) and 3

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

nunber of abouBRIGE DEHCRIE (I DRABONGENt rati on)

igdcgllrlla lﬁﬁ anaP!{th%& qrel:cl ‘]% &rrorg‘“un Fﬁltﬁe%& L{rﬁlg oﬁ ear(r)tcells gya

aieee@rier aetherh )Heen P15 lrghqeteeﬁ starfing ast avmbieeof ab@ilt G 10” céfis/nd (low

QBﬁ&hmﬁmmm L BEmicRERGE! VA YindidaleSh Starkidd &H%u{nbér SF Sbudbx 10’
L?I ovirus type_ | obtained in Vero cells culture

FITL (il PoeetEEamIRT 'l of isrogamen3SL” indisaiex eFitring oplh aurgber of
paduu omiot d&Bﬂll‘-ﬁL (1ebtcaic&e.dnd>rn aMey mé Gﬂ?icﬁaczﬁﬂélrt H'}rrenﬁnazufam Rarting
ce out 2x cel]s QW
cc}ﬁ%ugl RETA i?ob'h dl%‘b% st g (yehePrsegEdey put b g miciofafiat es
type HIprlls A gl_mplr weemig ghticfeaiedly iiters Waotiids) adebllosingtlded bBigined
f'rr O 2enS bdduleh B kel l ilousnc%ngcfnLo{-[er?boHI e reser:!lot\ ge qulli%\ir-‘dses

(I ow concentration M Crocarti
iopfainedp ésmtcy'béuiwrisiofrqnbfviﬂmwll obtter pladott A< Né red /el (losr

Qbﬂcgrldrraﬁ%ﬁt) b PP &F mﬁk@ﬁrﬁbrﬂ G5CEhdicald %@f @Bv;ﬂ:@&%‘vtailnea(% Vero
cells/nm Shl concentration) %

”(':‘F‘&E‘éﬁ"rfmé‘ra startinggglh nnpbgy %fé?‘é’é”tl)‘?p‘i?”:lfm{a %PW@WM@@@) on S g/l

gf OiMvcaiBirn gﬂg NiQbdEes Bk Eyohlévld@&)bbﬁﬁlad 6 VedelltQ1PELSANE
vide C roducj conbi ned

B ARl S8 o 2P R R o RS e o
pReET @\V!lcmstyvétsll pI@W)wmwg grokve using srtpnmoﬂsey;keinemsé. S
protective antigen, a diphtheria toxoid and a tetanus
toxoi d ( DPT? whi ch process includes the step of
pr odudf Hg*ea inyFREHLPrdsh 2 BREFSHIOE PP&IcE B FRBincd Vhaeing sonining an
inﬁMEEIEd uBini sGaifl Gﬁpfbhb\bﬁﬁi(sllmf)eocfemlzrl Withed. Qé%usszgéotaetwe antigen, a

d Sabin Str 0|IOV i rus abin Strain
SRR P Bl R TE Bl ot i St o vetpeirg
brgh—pmt $abinisras Of poliddmus to a poliovirus strain derived

fromp@n;atten Of ROl iovirus isol ated by
Dr. Al ber mg gggasg%ﬁﬁ é)géeéa“‘f%}&exarrpl e, 30 Sabin, AB,

Boul ger, LR "History of Sab| n attenuated poliovirus

@rxadcmlaieu@ama%dlmh%ﬁ@i ns," J. Biol. Standard 1,
115-118 (1973)). Sabin strain polioviruses incl ude

QA5 Yppdofiodt aj ns of poliovirus, Sabin type II
str ailige pr@fen@@}:dlﬂl\iﬂldnu % 260 Gtrahadn pBll&Vﬁ”Qﬁ rdfdrh togﬂtp'bf?dv%s @hin

us. es of . Sabin_ t strains of
MR Ey ey A AR oy 2 N S -
&blnSAB,I BoulggpeRI lemryajfssmmmemkad Puliokins odd livatdudemrdihe
sLF g}ap&mf’?l[% f gg t_ab. Exanpl es of Sabi n type |11
VT

stral ns o s include 4 the strains Leon and
12ai [§abin gt2in pph(a@'ps;ev acfudmSabin type I strains of poliovirus, Sabin type II strains

of poliovirus and Sabin type III strains of poliovirus. Examples of Sabin type I strains of

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

include the strains P712, Ch and 2ab. Examples of Sabin type III 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 nmethods (e.g., 5 nethods

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

dhe sz hidabeheni cal et hods (e. g. met hods

i(eMedcuiatgn t he use of formalin, nercury, al cohol or

chlor q&ﬂ PO|IO irus inactivatiQ y be carried out

PHSCFR Ol A BB et GRerdRUgh FoGe O Bege chaiaecgans
:bﬁlllt-\’_lgﬁéf vinB00B)hpds dF Oiactivargdnaith e, bhmcltdt Vlattéd(lﬁl ﬁﬁfﬁ}balb&lthods (eg.,
reatin u t n.

RN Syihe B8k B2 Ml X5, 0BG e e ottt

mesthods/inyaligng WE)USV pf fatmahm triegrains alkoholwn chisnire). ant i gens and

C ant p@ghsis HaQivARAGHghbl yanperd%ﬁtea}ta khBwn agmdgge&é f@ NV RAATRL
i nacti vated Sabin strai ns of pO | OVI I Us rF

& Uogsiiprlod 194 29960 Apt ingangss inactixpticnimsy beearried o by treating the
@Bhwgan&ﬂhamﬁhﬁhe ablllty to neutralize the
bqfectlousnes viruses, and function as

Por et Y ? }"B%H?té‘gsab@ SYAIPT YRUCViESy | ed def ecti ve

part i Blegral Arigenplrolvn@é Bsm@e:s&hdng afithenshbe 26 A1y PHEdnEinC
\%(I?rlrugﬁuﬁrl}lgtrh? gacgw atettd S%]:cmm Etpagnrs to}” p ?0\ IlQ]r gl? gntﬁgqs?fe\ﬁgtgglg n‘ﬁilga?gfnicies.
Aenbadies tofhritipernd has t!te@b@yamqugéns tha anj@tibustdsd & lig virnees, and

AR didntay p&)@ttﬂ@ WhelbBhibZ @ atnh@ns L0865 écg%spﬁgﬁga Qfe ﬁ)alltl%/lgs mlssmg the

viruses. Therefore, when an inactivate
677 PG AFIdRINA #nd ppgotibe visgkrseteinsora comlelr Heal pﬂrée these pamc!e»

axl'éﬂibmﬂﬂﬁ ttRlcéntdr € A hkibodids to Thah g%nﬂfaee fichE &80 YIRS $o rQ:tltraltze the

.ovi ruse and type I11.
Pn?ec 1ous?ess ? 1\5\6%%' i %{ﬁef%)%,s eﬁ]arbie%ctxbﬁg{i Sgbtg ﬁtéaéq qflpellotwéustihté be
Pwﬂeeavmmmsmtﬁp@egmiw@@mimdtype Il and type I11I; mhat

Crossr hetle WIQEJ typ ?’Wpoﬁ&(\}m?xges k} éwetg;ﬂ If %419 %{pe lH? '{p?a lmmlguty to

The D anti gens o nacti vate
P%Sé‘“lsl"lfe‘Ba‘biS Apesifie i thathest vipslitirevitirad tYPa\Heﬂnd type IIE; what cross-

inkFRRLER Y gﬁjﬂbﬁdt Bét@@en@ﬁ@ﬁ@ i@l PKQS! Mﬁ&&g oﬂﬁm.ta@édhﬁe @gype If and

ies ctivel e Il an
f‘l’P‘f Iﬁ% SEp Saﬁfﬁ‘%l“’( 'ﬁﬁp gimeymw%%r‘é%w Cwb’ﬁaf waf‘FWUtfalmgé
anmrl}um@g“mtesnetnve@ tode If thlﬁs IDard g ple g NAd Gfains (lﬁ@ﬁ}l \\lﬁteﬁld of poliovirus.
%@eq}nrr}luﬁcgt%t?{: Rs o? hf: lanh %Xsl gf lilr%ctdula[ed gabm sﬁrfam%(?f%ﬂlmmsi Jgf&eﬁ for each

‘P%Eﬂ?ﬁ I, &ichng B, bm‘;ei mlzr,eeimem@ leh a'amm :tgwyd toprodnestehaugh ibody to
ﬁé(l@ﬁlzle ty E 4 B? ell Ian(?‘g‘ge AR SJI’AHIXS (W?\lg E‘Jlén Io@ olgm'\g H{j}%ra according
vi rul en poliovirus diff accor to the =
Vﬁ%ﬂ@“i?ﬁ% As menti oned above, there are three types

Of P Qlsin@MdidnbtSAS ve; thil @rekhred YR of dol:@\ﬁ}dsets Vibyse 1l thleﬁl an ﬁ%@ I,
s the sanme polio. Therefore when an

i.ch caus
'é%\? YA CaHeshLrRe BRliog hﬂ%Pfep'WP B/inpoateddbip straipek goliggirus
na ued @€ Viecifd (hﬁﬂtvht\i«ﬂﬁ(ﬂd v{bﬁﬂné )Oit WA Giva ey imdzdnoﬁﬂiﬁﬁv QMR &N

epLcity. ¢ duci uf f

R At glinddie ? oy ‘Ze e kb rhhﬁﬁﬁﬁf%}ﬂswfrpaﬂwéﬁfseb

theméslqﬁy):esciﬂl ptdIIIIoMoreusae,st is mﬂslrz@aadh thf mﬁryxpmmhty tb be da€lo the
r..the | it

1tkn|glu61céé¥gll":§§o\ef%{e mactﬁlvaieﬁ %ﬁ)ﬁl)ﬁ%cﬁlg% §c(>:r£ Ehllcrhlg Fm.{l n 3 raﬁng d Llr}x\z} ve thé%erto
Gsen psd. vEcaxhipie sich P@mmﬂwhlyﬂwthﬁ mcelnt prsﬁerrabiny aentditsatpe hawpe I
hb et Qactxbﬁ&fﬁaﬂﬁ@gams-g@ p@?&tﬁhﬁ'xrt ﬁ%ﬁioﬂ%y weight of the respective D
i mmunogeni city, the vaccine prefierably contains type

I, type Il 35 and type |11 |pact|vated 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 12 Il and Il in a specific proportion
i ke the foregoing, exhibits an i munogenicity simlar
to that of inactivated polio vaccines from highly
vantigene of prefemalely (sto @a(80 10, 120580 fvd 2Baank mostqedfashiy (aﬁmt 3) (about
Y08 | @1y Off, d ns; ;9f.. Pali ov
I na)g(?%at ol eL‘FﬁRéﬂtearl%ﬁ)% tr%?b Afgfﬂ?’té{?u%ruﬁ%i S dlie able "“fe tr‘°" by
uBs@Hding tyasel HreadBhin alsﬁwléhpfomﬂl%drkeﬁefOfgﬂoQOEldltstay t he .
”ﬁtntl@ﬂrerq'ﬁﬁ GlntilRed tRebOWctivhld %blrossraccm\@fr&n GELI}V %mﬁgn?st ins (e.g.,
cultured in the presence of from about 4°g ou{ '
8PN YEcing)i crocarrier. thereby giving cells for
culturlng poI|OV|ruses The resulting poliovirus
u cel nocu ed with seed viruses
%Sljb uﬁm% Drfé"aﬁtwatefig tﬁ?é&&‘? iﬂ‘dmf he viruses are
cul t uinmvatecwabilndum@ oBpdiioninstsuinbla fg 0bd iOwhi piésASintch@in can be
B@qaﬁce@% ol (2138 §eriplfigudpSul Ling Sabin strain
lovitruses are Ihactivated to give inactivated

Sabi nfigt Vaiorselars cawrﬁcug e presergeefifipmtabelit $afi tn algtr adnof
RAbbQWier WeaSy 4i9ing adlis BE cabkind WQiMﬂsC?hqu{lftﬁ§ B@QQm‘é ulturing

t he seed viruses used éSabl n type | strains]

t§aramoculaied ithgsedyirussspaRinirpa polioringes) aidil virushere cultured,

\#ieldﬂ%&bﬂ‘f&ymrh&)hsﬁﬂ&ﬁ iPHtat l&b@ﬂ'ol&&dﬂe@ rTHa Héslaﬁlhtﬁﬁb*ﬂ%frﬂﬁ foliB¥iruses
ed above, the

i.n i 0
R e R T S A R D T Ay
Gaﬁab)bemecmhlmc@dmpwgo gufdell gineptusaiBabiOglpedStrdis, Sabin type IT
@@g&sroahabm ymh@u;mls % rhdll gtgl ¥ cxl'lceru a{%@tmcﬁtr 9A%§%efom or after
each of 20 and TR

éﬁfﬁ‘gaéﬁ‘éa"@f i nact i vat ed pol i ow Fus Sabl n strai ns have

I MTUNOgedtiSiel hlﬁ&e ttRatactlatelt 961]0%&%%5@&{@%% uﬁmudolvenﬁzﬂ‘gcapab!e

nactiv t ed. polio _vaccin
b EBF RS re Gnmies e EBabt 0B i emsipr cch of
Swesf L Giaehitl. Sotveleq diedBantigent eflitdcatatez @olwﬂnd; Saﬁh Etauknd Save
it L uctt & er I 1L cCcordl ma Vale
(m &@5% leg Hl%) drﬁ' §%§(v ué’ tal aﬁl‘ﬁh tﬁhco l¥£ ‘fﬂ t 4;)0?9 %cme
pOSSftsywnnmmamertl Hyeanaple of mab@mgaﬁf@@np@r bctdw rous@silize wild
G@J’Hs@l’\i?@gwn%t lyﬁg%t &eh. l)ist},pey? MGk Al Jaﬁ bAEbFaikA BP iting the

cells m t he_ki dneys .of green nonkeys (Cercopithécus

ABHISHEYe L vanY a%{jrtépedgb‘%?ﬁ‘ta@ﬂ PRtict ResestenARRer | can Type

uﬂrds a¢le) Col | ection (ATCC). Vero cells are widely used
QJetur Vi ruses exhlblt a fibroblastic

rmr phéi° %) areﬂ’gﬁf@geé:e@r ’Efgﬂt?’%léh%er €Y mogkgy\GerrapfiaecysAsdheops),
ofd apg dvutz;esi withdheakeereasypt Cula¢ Qdliaéton &sm:ras g ageelE @l lnsdely

X%E:% cl‘ﬁﬁl!g}: §lgjsg§%%, é@&:ﬁl‘g&é @% ign?obsagtr & E}lv %QJ eea broag) sensitivity

(aVeEeus GReS of @in)ses dng ate lgisy tospaaif amtsagmeﬂs Yieorcelsalrar arekiown

totfe @UaBalOf S AREEiRIual RBEC RBS ¥ Ieh AGESL. gs\»ﬁh' ch cells
adhere _and enables cell cultivation to carried out

N’“Q‘”%Ué)pended state within a liquid nedium The

m Cr Qg dls rsbeﬁiﬁcdttﬁm n'ﬁﬁcr&:‘d@deie Gdfert B aﬁ;ﬁ‘ﬂ‘lerﬂﬁd‘t hdsGWEREs 1o which ceI]s
shape and si ze

to mater i al
it LGRS bt QBT i ctiipeaeR B v S
althaicrecapid iswli bjee Redal paticek limBdtioh ivitkchAd tolrfuterifl, @@pe and size,
ﬁr@%ﬁédggs a(l) (l:’latmer po tge SUH‘S cp op wl%gL ce l dﬁerg\{'lmtdr\]whpch %nalbles ceh cultivation to

6
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Exanpl es of the mcrocarrier material include dextran,
gel atin, collagen, polystyrene. polyethylene,

pol yacryl am de, glass and cel |l ul ose. Dextran is
preferred as the mcrocarrier nmaterial. 5 Exanples of
the microcarrier shape include spherical (beads) and
dieserdien instragpesled e within e liggdmediem. preferably has a

S IO her E%lplé Bﬁﬂ@m[cmﬁ'nﬁ'mrfaﬁﬁilu&pdg\tgﬁ aé’e{al 1? ozﬂﬁ‘én Sorgl vrene

for exanple, from about
pﬁ"z—:he'@i' lenst RPIYaFTy Rmids othtss EJ“dGS“‘t“t?e a’B@@tﬁ“ GPB?ffr'rlmi a-‘ahfdmmpfener
phedar abl y from about 0.1 to about 0.3 mm 10 The
m crogarr | es of spherical

or pus,
micr océ‘f"rpleé? H‘%%’E"C §F sprge wg@gﬁ nﬁertcﬁlébeﬁﬁ%éﬁﬂ‘smda' shapes. The
| miyrecemep prefersblvudea spyricaldiapel (trade narre) Cytodex 3

(trad ) R ore_(t ( rod cts
e P AR OREE St o B B et Bt g Bbabge .
rﬁf?f?rei&salmm ghoyt Q-¢pap elebet Ty mol #rndenore ;(rtﬁelable frnmnrdut 0.2 Khbout 0.3
Gyholine 2 (trade name) (both products of GE

Heal t hcare Bi osci ences). Exanples of porous 15

i cr oEMHFTRTAEIeT faY 'BFd’é’“(‘.‘;yt opore (trade nane), Cytoline

I (t rﬁdﬁpﬁﬁﬂ&bheﬁ&m mieYd c@frieAd@hadmbyl §eAR& in AR n(lﬁuntlon include

R q 1(5 (?) glea t hcare Bi Qscj ences).
i EFECal PP ™ Es & dOTN (e prag att C “?Pﬁffémqeﬁﬁmi) &llppagucts of GE
pteelfhezra Bloyciaucsp Haninglad ofdsxdxdaamlcmcﬁma@ il €Cy10lhR € (trade name)
L ogarr f erably
%R@Jg&@ rgtga%?e(g'u[n@e (bmh d)rod%% eealtﬁcgrpf;e 1058trenc€§)t 8%‘}92‘35 o%( porous
("W%@eﬁarﬁéade Cmgpcvfe (trpdferfaewhﬁlﬂy!u@w (battsoathe)(ahd Geling amﬁ)de
Em&ilﬂﬂ%ctgof((ﬁf ﬁ%hﬁm%xie%g Wétmcmcﬁt:g @eqluy th%{le%g

trade nane) HgVero Cel Cul tivation)

1 20

bl}\. gglg I rﬁloﬁ%ﬁf?tﬂha s 1ﬁré:al\;@?(réand'@ FPearTfy- eTI@rselwﬁca‘byextran microcarrier
Gsylrdferstat Caodek n (drdde ndHieG, SBAUZEX D(traﬁd‘ i) @@Hﬁnor‘é (tﬁ'.HJ: fanfef more
@gPepatbi Q‘ rg!dex Itragg n%[n%car m‘tﬁiex lH;r rﬁn@g%)é%{é%@@ra‘%bw Sytodex 1

oncent rat I on
pdeitang).5 gi L, and rmre preferably about 5 g/L. 25 The

a{a&y@elp@&%{l@gd Vero cell growing step is carried out
on a scale, in terns of the Iliquid volune, of

pr ef dF BBPFSeat inyeanay the Viejorcglisgre grpjvibypsmbivetioats! the eresehcg abfom

%ﬂ)ul 4 itEEcSabOL&ﬁ@/Immrod%frﬁ:f efh%bl{léfo@trnel' ERdnrARf id ﬂréf&glﬁy from
! VegB %Iout5 crQL st e‘% a% rried out on a scal
lfou ner 8 194 et B BOE RSP abertPigtler s.  When the

Ver o T(behliose aﬂSG ibediVéro et @dmhglsttlhe cipli @SRNGE Bdle, & terms of the

r
TGY QRRI {aloradififn kUG, TRATMA A0 STy IR DEelOr
prsfera @f‘e@hﬁp litvesy i Vorp célbgrahnbsw iR earg@rounon(aSedlesf@eneraily

A Borcafhh 1(0685R)) . DMVE medi um (Virol ogy, 8, 396
(1959)), RPNI'I 1640 nedium (The Journal of the

Amer MHish thegrocesils arseliivptad indhe, prepgge oBNBicIogBGT) he aplturd B8dium
gl fnhlﬁﬂe( f3r @&ﬁlﬁﬁ' Mﬁ%e&lﬁmtcmall'ﬁggfr&% ¥oohi% totaptﬁjt ﬁl V%Il O E8 serum

Nbftlga ?ﬂ The culture nedi

Briat ey i‘?f“a‘ @M'Cﬁéa% dhd (e DMPered Pa’o(IVV‘J’agJDR/éﬁ’éréla?WW
v@n adinh (The Tadr-fal smmma&; mcarznagtoamoaf Bbanby og7
@%J&Ergcgpcﬁn%!s g} t/r'}gSoc:eg)l}lor tEe (910g10al ﬂed:guai(!‘ 73 816(59%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 5 vol % of calf serum. The medium may,

7
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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 40C for a
peracererrn be thapged dyengtthePeriqdef gellpaipiyationf Threndbis gufeyably from about 6

aghihi @Hio%rbﬁjefé‘rgﬂl\r fib holBEYs BEL&GAY 6 'aﬁgmgﬂﬁjrefiwbl Bout 7.
cul tivation. The 5 dissolved oxy gen concentratl on (DO

AR SrRIC crrEed ou oMYt 41 Cite algkigiOdy fpR perfor gffrom about S
abodiys. 6ﬁnuﬂé%gar&th@ﬂhor%a/%rmﬁif'rﬁm’ﬂ%f&ﬁrﬂ&%ﬁk &uri;xﬁs ?/&ma_k%ﬁwmzo
t ut an refera out 0

R e e iR L0 PR i ARAT b Pegi g abou 0
gol htiop/t4, anreiprefdrdbéy fomesbemncie tco:fbotntse° ol1And @13 dferlily about 75%
(star o ease B rapri at e

for Sﬁ%ﬁg géél gg‘?‘gsro géls ?ﬁlnl r?uld Staft g‘"c IR a? cﬁnp &D Bresegfe of the
I EIPEREEES (Stagting npthier glcglid m@f becsm etsuamaonn@w for?hni,a fm:cas asitlregype of
mﬁ{ th@typ@@t{ r411§r01::§nel QhepsEzﬁé &'anl. éﬁofl r ﬁ@s%ﬁﬂ\g nurﬁl?u‘:t' &fSJéﬁQ 1%

to 10x10' || v, nmgst preferably f

PEfrahlpfory tf‘lol efls’ Tb 0 tﬂeF? &elisil, agdppgsy mfr:rlahis om 2x10° cells'ml. to

@UJ«toneﬂkh]m) Poliovirus cultivation may be carried out

gﬁ( " ﬂ?uc%l ﬁt [ n% and thus infecting the cultured Vero
TPt 4 °Sabin strain of poliovirus (seed virus),

and cRdlibvirus pgtitahien pol be oarriedusst by 1hditiuhmt9hﬁd thhbin€eelidgShe cultured

Q&J%g"a&g’%;sa% sltrii'r?cat4 pﬁféoqg'%egees Sims an n éj(r%% pc(:)h?\]iruso \lfGI:Ithln the

Gellst Cylsvatiomol tWEfEﬁemauﬁmmdameci Olpaﬂtbwmp w8y as the above-

QeHctibedaleloRll BRG] qrhémedfurﬂuslega)r p%dﬁrd&%lh@%ﬁxs preferably a 199
prgfuer ably %199 medi um cont ai ni ng sodi um bi car bonat’e,

ogpre B‘F’ B APy mgdiun eaipieg ﬁﬁﬁ’P'&éﬁffSPwen@ld@mst Apgieraliy a
0$9 sathinmneaidersat/e % dfediin eddiyakt on t enperature during
viruspeul tivation Is prefer N
abou f’r %é%umyon BT e &rabp w"fsrccl‘)’pr(ﬁ'% 56 lStp Egeiﬂ% %0"’ %\brS’Btu’t Cto
3Bt J?aﬁdnqmsrlef%b*eﬁ‘remamw afﬁomtabtoxﬁfC aBB@st prefaiablytiroBSEout
The Yhiddsssedl fleahd QRivRRE 'pQrQ)dllsSprgﬁrglgl@ fr@lp éfout f %@E&P QHEys

| to about 5das nore preferably Trom about
ARG ReToraiy fram ab&ﬁa— 19Ut Has SphBPy Piaebly aBowageys. Vivsus
cullitativigdhiomn bmghtb(eanml@u@htcmbpauaaef&% LS EQ;oGNJsQQ@M’HgQ)fthe

eflf ects ‘1[ P [ |rus Hnd' ng of t

Bl St eied <o Rf ity linr B i T G B st e e
f r om A Babimstrain ofpulip ik Jharckes beae cultidied atigy greed moAkeGphiniry-
Sl a8y ch?J&S‘He%MéioyeH%T ([hlé]?e%d begn cultivated using

een nonke red“f?sdney cells may be
gﬁ@ﬁ‘lﬂ@y\éﬂ PelipvinkseCogmighe\Minug Eluidj Recovery of
Pol i ¢\6¥I£\H§g t@@%ﬂa‘leﬁbﬁ‘&' V}AJJ é&ﬁwﬁto‘d' tqg mF rQ) :lrﬁé’lm Jlrgmg\nﬁ and the virus

conpl etion of virus cultivation, the mcrocarrier iIs
P ontaming the pakavigrs fsquetimes (afesred irhersins fhg ‘pHievipsIfiidViiy us
{esonmti mes referred to herein as the "poliovirus
fI ui S%e}n a? ?g recovered. Renpval of the_nmicrocarrier
Q4 PTIRY SO BY THE AR outy e Afiprexamaplera ftisn mesh

(m&has oﬁeshamhg aﬁorﬂﬂ& diaxa {i). Be@ﬁfc@:oﬁdx&&e@femiﬂ @re@dﬁ) (attached) to

GRYSG RO Ie { [ s thr S nn'l% poigv @{]ﬁ TECO er rms:rtll with,
m crocarri er T F 1o BpY &SRR %érgsgP“ 'ﬁﬁ‘fl’f Y rinsing
@obxwlermseslsndgarebeedmetover ed by rinsing with, for
exa T result
CXAMTMErcaH B AN G R B0 Wl RTRE L8RS 10 i

msnbrane(eg,aOme o
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8 filter nmenbrane) 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
f||trat|o ultrac trlfugatlon and di al ysi s.

EFI!]EI "ae“ibﬁan%? glbenlgen ra ﬁglﬁ Ts preferably

ul t r afhe Ipolroawscﬂmdom\ BHe u¢rtccrat@em trrdfofr pgréfteil betore lot aﬂesmmnrﬁion.

pr ef eﬁl@sg’!atgete% QE Bythé)xHEth Jtlgonl&n'irlz-itﬂ) mctlud itraﬁl I'Qil n

ul tracentri I on, even nore pre Yo

egqageytr%fmqmatu? Helygig I‘Tﬁf {ngtﬁoef Qﬂcp:@m@u@ys preferably ultrafiltration or

WlntafAG@IAHIN HGRhdrO Prefer:BR 1BAD LANEhWREHIafbon and ultracentrifugation,
ul raflltratlon may be an ultrafiltration nmenbrane

é hgre P@ﬁfi‘P’G;‘/‘é‘a“T gyt igfikantnrigiavsg bwlrfe@@@fu“the
ul t r aftie htemﬁmemaem Uﬁﬁﬂf}ﬁldﬂ&ﬁn 8e fmlnaﬁmaaaT mam?mllte 6k 0fif
trafiltrati on

\é\'rhnl Ched Ifosrc ncemr t r}é 9[6) -L

SRR 8 cPsEE it Fiatre St oot Bpsoapolscuenvaads o
picly eu)rﬂeqrabmﬂbﬁlo néq ki o mbeﬁtraﬂtrmm meinbiids preferabintadSofy
mageglgg&gtarﬂmfl %Qxétdu may be carried out by subjecting
t he pol 1 ovirus § o 4 hours of centrifugation at
4C a@"%@a“eﬂ)@f?_m‘t lU’“@‘OWﬁi’!aU'tﬁ@Pliﬂe@Eamﬁh mapkd dagted owrdy subgecting

Eiﬁp&l%ﬁ%ﬂﬂ%ﬂo it Rourd e RNBEIRbSat 4&: mqw&ﬁ%% ATIS Fdiret. Iﬁde pelle:
OSSI ble to break mass (13 gregate

up
ey %’s‘é SUSBSPAL P RRATRSS £ ﬁ%osbf@rﬂ béffefr & ‘%%%’p’éfﬁsbi &R break up the mass
wﬁgm@tdd @hiusaaly sbaicaiag the Béileﬂrldtsusi;ébidﬁl srgucaudmm& draddl Mt

S | nsona
s RS B B g bR P (Ko e
qurfCﬁtlloaj|C@1dtt!0t1@hbﬂ®bﬁ<sutfplmhe bresy tof maggfiaggragaed virised) selamay
9@5@1&5@&/ as apﬁoﬁg %ts&q f&%r@ﬂ%&qggsélﬁge% nf &h 10%%% hhé A gsgun% output,

as the vessel used in son cation, trasoun
Hutihrrencentzpten ol re-gispaapieT aiqn@ﬁwer»oqdhlensraee g«a@pﬂefws boheatment

£5Q00 Babd Qﬁrlé‘c[)cﬁ%tnl JQG $0 ﬂfiﬁteﬁml\ hdnl s@éﬂl B cdibSRLARE out, @E
g?g%" S\ramo ol ngcril od g tr om 3 Uto 10 nutes, Even
UCH"80RI %a? "ORIGE "L AT IRt He et NS AP he%df?“éﬁgFP“é)’f’

pof isovpoliaysudeesnenot | ose its i rmunogenl city, enabli ng
It QiR aHpaH

Vet RapsAVATAARINRY bt 64k AT BN L W I
theractprstipfod the wistenTe Being puriSied ek v, depfiaratdimiestiicns of

&d@ﬂ' ciehtbsmb ARGEdsRE G PMIchdrhiBfl or ﬁl\;‘ﬁ&‘)c% é}f‘x%gcnor\%ﬁpgl deorptlon-

%? sedi Erent ation coefficient,
PPYorh TRERVE sTamples B‘}f%‘i‘oébﬁflr?éﬁf‘%ﬁ?“ ipcdudedpnsigserpdieny. |
adsificpion, cmtra’&ﬁsn daﬂmrr@mltaﬂ)uandd) |1M§6xﬁlﬁhdze%@luﬂ?ﬁ%l§ﬁh1@t§gr@gh
eﬁ? m{; cq?o{l}atg rl OI)] ae![ ﬁar%ti,oggﬁnré%gt%Udgp EIIH{] Sklélg«y oug '?he od of
mﬂrrtlﬁaafnm Is pre&erably n:)ﬂ,u mh omemnokrmgenccei:raﬁmb g Inmmtaﬁ:@rcaphy ]
&tcjnjaawo}'a T}ﬁg{dgru%tpq)%r%ﬁ %Eﬁggtjm-{xlcflla re?:%) i c&mrrnz? rorg,argp 9r ?ip
'b‘l"‘@?@ff am%pua%qau@ms edmedroat gpolph yhrompgarﬁxr/ &fner sibjeyt to any
paRueXENARGEe THALY Bﬂ“nﬁc&l% epctitelaty tﬁimtogﬁ? carrl d out
pr ef er abl ﬁ"BDEAE-I on- exchange col um omat og E
fﬁFéW%mﬁu &vig priigréseopieer Hewvprofiom e efavckpp'etjof@mduq@yn .
&FRdidibYard BB ERBFAPRYit Is Href@doleSd BIn§ Ght shh RN cation in as few steps
artﬁéul ar limtation. That is, purification by colum
CRPBWEt ogr aphy nay be carried out repeatedly until

‘the Cequitiage apdipirifigatios a@@hif@abCtarric) W& b @ Forming GpblRirus fuid

st andpoi nt of production efficiency and ot her
considerations, it is prefergble to carry out such
purification in as few steps as possible.
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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

sintaradplist h«tultmftermifoghjett isowcagdfefa reisepayion of the iesultpi tler, @lah e
:@R@gﬁy cQtkhn %Armrta ﬁh‘l M® a{?m oggwe &Qndpé‘,{%ho?gmé&'axn H&ency,
pbls| Pﬁ\fFFalbééP far ioef HUﬁﬁf@ﬂcal byepihap clygmabarrphe emtimid aiaBy omrying
SR foeAdiibOBF (R poBlovirs fuid MERER\A @Uul@rﬁce]ﬁtﬁﬁxc&%n LhicARd of a re-
purification by colum_ chromatography 6ne tinme onl X

tHEEYPII0f wePfﬂ'aéﬂﬁ PYITgatoR AY FRlULEFP e Ferap st Itipe aRfg ¢
aueiepial iy c.a oas@ntiatRl s deqidiclyfcoRdntrarddlaR@gilinvat | on

activation of the poliovirus may be
&nacmat kgol%ﬁglmﬁpcommnl y enpl oyed net hod.

SpeCI fnpcelamoy of ththgahpghns 0%y bausrriva putlbg alcﬁtamtrllwaﬁr_e@eh)iﬁethod
QiR G | ol

aﬁjje r: e g}e TDHI% Frus %E: lentgg?%tg(ﬁb‘b%d g Xn m:tuhnato g(ghro 1§us%md

e thersly gfisgiing PW?‘U’I"' betfpga ‘WW@Q‘I'W&%*@ phej @Cp‘raeireiubhajzmator is

foRdteR1y Rrmalih €T RHedifaUd doRdlidn Q&!'n&' sHb)ect f‘bra%x Pagltncuﬁap mm?a%'bn s0
to anéFBartlcul ar limtation | ong as th

des5 0 PRI S 1 ifpstYasfate avoidnhe AOBRLPTEHE coEBRdndy inacivared
mb%ﬁﬂ&ae Itﬁfpedxdd&)lﬂfnﬁ:ttﬁht&sﬂ&ﬂez}tmérfﬂ antehevm @dm ap&lt @/dbﬁ&iae%ms
F% (i,‘tl 4§1tact|v L.on tre X
éﬂi)e er?o )2 n%m abo ou } 0 ﬂbq{ut nmes a Id él}Oée pé%f:r bl¥ th:m atHEﬁﬁ,tt ?[e@th of the
troritfourhid. pﬁllqvlrmsacnmdn hnsbenpméfreedabl y about 3 tines,
the | ﬁﬂg{aanf Wi ﬂelﬂ ?{mlé rﬂ?ﬂée@% ttu-;0 EacYMt&rnh‘ngduﬁvdf rac\g‘laztlon 15

i nactivation has been confirned. For’ exa
et o our ey a>sab?Lﬁ8 livat Wamferabtwf@naﬂrmwr@toomo about 0.05

aeheltot i@ MnokiSpretddiuBf Ho@loy Wir¥ %ml‘ﬁ@lgwiwzﬁ)log QdplrduRROHEs: Q’efil:rably
[e referably from about 005 to about 0.0

A dtc o B EFe bt AR 0 0A R St o h

icp@ettiavataf on itagivper, and;heumcszvamstenp‘sraﬁer ab eytampad) @tikn about 0.01

cyion Jtz)@mai.nf?sq%édvawe%zm@su od gAY e;nﬁg?tgrg%aﬂgut D% the

on I nact| vat or
t"riléi“lami'dﬁ@ﬁa% gypferabli rommbout ﬁmbw ae dm mcewmefprabiu frem it 10 to

amfmi Rys, m%sﬁbéﬂe&blpa&lt 17\%% % Houf OERA l‘éﬂof‘f&mﬁﬁﬁgused

tﬁ]he i nactivator and the inactivation tenperature is
A inagiation fige 1sahout #1°G o32Pi8 rppqligyrises afrasneEtlyagtiveied ithin
dhlewst 8 to about 16 days, nore preferably from about

10 to about 14 days, and nost preferably about 12

days. When about 0.01 wv %of formalin is used and
Bhidiphtheaig Toxodd, BarerudsimBratStiayotien3ata, TeS&bi'ﬂax(ﬁd (Dfﬁ"ﬂ)]

pol i Ol\ﬁl BUSES ) ] 4

Gays. 5 R R IR Gh Al oA R S i i e
Aﬁﬁqﬂg'éf?““@rﬁ nPegudiee] g0 %)@@}Fldﬂa{r@ﬁﬂlfatwﬁhe B. pertussis

pr ot egt iBV& 1243 'pg)%mveqht@% Iﬁﬁ)ﬁ\ih@rlattgﬁ%@d Sadndud Stany

toxoid used in the present invention are not subject

f%ﬂfﬁ?ﬁg}a‘béﬁﬂﬁ%ﬁwhmem PeAt FBrictany copthness vacpiapsr{puck a those

PaRifeaidd\be Tartl gl&lﬂncadl:nm&iaﬁ Ucﬁ tﬁe%@éafcih 2BehakiBh R WBcrobial
conmer Cl. a

oxoi d .ar I
S s pEPTHLPUSD g s hesimb et Rraser e
g&ktihdee) Amanaiait de Hd)eby'ssz}'ﬁﬂo&:ﬁia/e @ﬁt%ﬂiﬁ G@lhthl:rﬂidbbﬁ)td an@fetanus
E%(g&ankbg %%EI \;igoa rkc(t)h ¥ Fr?egg %at %pemﬁcagy the per usszs lz»ro’u[::)c':tnsfee aan%gGesn may
Cheno- Ser o- Ther apeuti c Resear ch | nst itute

(Kaket suken)). Alternativel Y% the B. pertussis
protective antigen, diphtheria toxoid and tetanus
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35 toxoid can be obtained by known net hods.
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
(bEebrained byt fonpxaipplasikingting. phigeiscothefiicsthe phybtirodtigu dhction
Sfonf TR Hmh%{*gtfaﬂls %f [ghﬁﬁqtﬂ 9@9&5‘:&‘%1’?’1}1‘& Etpa?rﬁ ug g‘?ﬁh&ycochemical
gradi ent centrifugal fractionation, en attenu
t"l‘f‘éh*’f’é‘l‘fﬁlah‘ﬁ‘"?f@mw“rSﬁlféﬁﬁ'@“waf’ﬁmWPPP&ieP%‘f fFH’é“tGF‘bfl’fﬂltﬁérl a

tXnslioRBten aReldind %&érﬁh@rﬂn%mleﬁ&rwﬁmiue THe Gfphtfhé/riangxoxd m-ay
t 0X] roduced by

nd, con r at |
AR Py RBRIRT ot PR TG AP LGRS ¥ 1 Favdosad b &
il‘orjaelm)zeum dightgeriphPaikewithwniNoat st hoeh aﬁiﬂCJ&ocl&&uﬁDﬁxé&ﬁﬁE such
?ag IFO?m I C?]l%r aﬁ %Ph\{ galr]%‘gég?;d d?tXx 9 cagionxulv fhI f% m Tléedetws tOf((ai! may
o abtphed by plar dxhipple guealyids emiweqwtatraahg mg tdxheprctdowd by Clostricium
RES m&%{ﬂ Rakh Ipwsfenaheﬁ,ﬁgmkhos R YL s LA TN

ysi cochem cal’ net hod such as co

cfﬂ?’&ﬁ‘b‘f‘o‘&?“éﬁ‘ﬁ%}“’" Yoh fosrtiewed by det oxi f ication with

f or mattier®. peHagisBrorRvd Aign SoRLRREILY RxAMDT HBent URLAS:
ertu SIS X|n PT antigen), filamentous
FRESHID (T s Ot TR PR RrBr e Ethgfals
(c(ﬂad FEBntggas. iagghninogea (RGE)). Mite Ifﬂ&n@ﬂls&;@otecﬁﬁi dnBgkn Eed not
gl?%%sg@? F{{/ngaglgéﬁﬁ Afghn giﬁme%mwe%s) 30 ICéncfg eag g gcr)rﬁ s ag%ahs% %nenpr%fgrsl?,}v at
dfasttie ardyore praﬁtablgeﬂsast thse pohge asigéns. wmoéapmr th¢se pasdve
@megens%&éce{hémsymt dasslseast two, and nore preferably
| east three of ? hese anti gens. Antibodies for these
pr otective antigens protect the host from pertussis.
4. Cdavirad N'e&m\a/acci ne The conbi ned vaccine of the
B S P ST A AL 8RR PR YR SRl SR o
aiplp)MMeﬁ irarsgx podcianantiget ambmeriamowaddnd mnmoldoﬂedlenttoned
e 1 Dalis PREGUSSSePEOREAL LG B LERD ol PRLDALLE
toxoi d and tetanus toxoid are avai commer ci y
A3 pHb e Aphiheris s P psts Fe S biaedoaeririch ebhetrfes I egmbined
Vheinebfahepresti @veRiah h@ye:ﬂso Bé%?e‘ﬁér&ﬁb&fmhh Balv8SE8Hbin strains of
vention. na prepar ed m xi ng 1 nactivated

é%%‘ SeEFEF™ ‘hc?fd‘p%B‘Srl'ﬁ' Son &gﬂ%@,@mwd Vit a

gl ip hﬂ_ﬂne inb@rhted mbmserpardfuslm Bus@@ibe ﬂ@ﬁiar&daﬁ @ii¥1Ry inZTivalddeSabin
b?gg%)?iég&g%ra: %a@m%}eﬁ g,lct?:? s,g% I qlgla{guvs strauins anEXriactsvated Sabin type

popalioviius glepinst ﬁamnsmnqdna@tel rainedy &lkﬂahn&yqye of poliovirus contain the
ara& I Bk fUSa She @i RSy aé@ @,auun&.%k %Bﬁ% ieeilla ﬁ%yﬁ%d oh {le amounts

liovirus Strains. ment | one ove,
Pﬁé%’ﬁ?%‘f’%@ assesvsnh%mf & préfersply hbicis(B0itay 501: (3Atxai2A). arggnost

bgﬁﬁb@(ab@&m(&b&mzmﬁ(atby,pqod)l | nact i vated Sabin strains
glj gwrus in a ratio, based on_the amounts of the
resp &t

VEEPS R g SEbFeragprolshagt istea ropiznayneluded
djihig 81@ cdrfibided @ ccip8OF thedindedfign. in é’ﬂ'}ﬁnﬁ@:&i th&QraWiredtvE b btventing

PR s B G R st e Py i figsame s e

t@xmoaﬂmmouminmmaovemdmc»md tdnenceapuiilp |avesablavapmme.t@a‘nus-
Bé?ﬁssls%gﬁﬂﬁéd%cckn@s ":}mfascasqﬂ}émﬁ 1anﬁsog§r(1<:et1 eSfClE % ertusszs pI’OtECthE‘,
preventing pertussis I'phtherr a and t us’
Specifically, these respective anounts may be the sane
as the corresponding amount'd in the above-nenti oned
comerci ally avail abl e di pht heri a-tetanus
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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.iovirus and other ingredients, a conbined vaccine
“r“f‘%“é‘t‘i‘ RAsherin foxgjl aRA tetanps tespichargintlyeresd by thenactivatet! Sabersrsin of

Nyt B@s ﬂfd@d‘ldfllﬁg'ecb%tﬁ mdn@mey vabhdlgtebing fbrpeevERBPELE biMEe  arget
c0|n of the invention may be

RS R e ARSI
SpeC| Threc@inbyied yarardud the dnve@ind mapee prmyzcetalema: el bechn@itiords
e i ned VaCCI i nventi on

kil é?%?fg?@f il MR A REGMIR Bt Bribf
rret ho@he S iheda‘ﬁCQIrmOé&@ iryentiog mpy Eqa‘-afrpedd RYRNAG eOpURNC@®nventional
V\'h&m)da St th Qﬂ:cﬁ(ﬂaﬁ prlelﬁrédtléﬁzlcérdzjﬁ atrgctﬂtnlqh ?fs itself l<:snlélvgnl? to the arg

di ssol vi ng, suspendin r sifying t abov ’
§H‘H’§F ditobidng; wspsnd;¥%?ruemé151%mwm@omsubsan@ag1 Fitade 4quequs o

G:(Iﬂmﬁtrﬂs }iqtﬂ&&ﬂmhdﬂlyl uBédQﬁ Inje@tncﬁas I;Eiﬁﬁ\xmé& &Saql%usgﬂwgpﬁa? injection which
be use i ncl ud

] q'lé)eu dmclrud rUé Clt p O g mag/
phy st ol ogi €8] Pt T’%cea BE S GOBAT & ‘é‘i’?f’%‘t"f“&ﬂg'g@b‘ﬁ?saf’rrﬁoﬁ@ other
gildmmagbmo Thsipjretatdd fodition thﬁiﬂ‘hﬂ’beexulbrepﬂedﬁ‘tepltaﬂy anddakb @ suitable
| at has been prepared is typically filled
FMggggﬂ%¥able ampul e or syringe. The conbi ned
vac ci e combipgderajeing ohthi mmentiay mayl also opyxtnalonadibdg phanghasdeal

RBAHVERERH LI fr@brvarReldhdibV @ﬁxts%H@&e@ﬁnoparU«g%e YRk e §Xamp!es of
anti oxi dants and chel ating agents.” F[lustrative

QIESFAIES 1nsfude hynesosaland yrghangasthangl | Liestative iexpgpiss af chelptihe
2zphantdy etfiarabmindtbtadsdit id 260 B¥ABREQT I eteRRb@ LAY
agent.g i ncl.ug a& hx}ﬁnedlan1net%éraaﬁ etic. acjid and .
gl ycol " EPREFdrEi REP Py RHELTIEIGHPRIY PRI adiinfre flustrative
veeepienef &dfwmlﬁanhrdv elytinom hydrpxide] aisthinom ghdsphatomtl alsMinum
agdhsnvants. Illustrative exanples of adjuvants include
al um num hydr oxi de, al um num phosphate and al um num

chi orlp @&lition ey thenggeted Bhinserin prECTiIvACE Py TS Sadsivaantizen,

Fph@érn (RO ldi 0¥ tefahh& todBid, M€ EdHibHizh saCQEQI)fQSet1h\\éﬁt1cﬁnﬁéyg§@mc[ude
{tht heri a. toxo d aﬁ‘?qst et anus ox0| d,. the conbi ned
e

vaccanesFriy ﬁ"'e e AtV RE ™R eg%f SholdmyResenit Reiedients include
nnmnmog@e:nnameduang f@ctirent & badibrlalvghier @in poBoex @ BPpeesssBf C.such
nog r Nt s ncludeaiI 1

PTHBROSH € op " EXp & LM Baer CRUPRAF g rovoia,
BénabRg vings s, TRCtvpled Vipusesi Broteids. p“nﬁﬂgmdbearqclaiedanl@boﬁ}bh ;saccharides,
tn&tp@;ﬁides a%%nrﬁﬁon@the%k)p hixﬁrnﬂlg%@giﬁﬂéscmﬁ E‘ag{eﬁgbtﬁgkl’?én o(Jlonrus B
i ncl ude toxoids, 25 attenuated viruses, 1 nactivat 5
PIPSEeS, TRsEie wd C siepinduds influeky SRetshasaslgredrus, mumps virus,
hibp Ry Fags hmsl ﬁ‘zﬁﬂpow irl 2BRP VG SR manhne AP BIFIR Ry QSs,

| es of viruses and bacteria other than

F‘%’f‘““s "I“fst% CUSPRFHIPRGE- s e BIRE T hakeidhagites and
tﬁmemm$n¢madeﬂﬂﬁHuenza vi ruses, neasles virus, nunps
\r”arbluiige c\:/ |ﬂ?£8n§!i l\Bra_(]ZCl}l/E cl;tlfhe rﬁ[{%eeng %ag%l& :ﬁlg\sbe aﬁmmpﬁzg )E)ar\éallterlzill?y such as
biegybauian¢oys ipjecties or @trphlmmgumiqnn malrmaﬁtraéy b}Nﬁb(SlSieet’ohamjectton

ni ent asi s FAccine 1 may De suita
1 1 apheh s s SHORE o ARE b i A 0 kAR BR My

felrplehiced) Hm&@y’a%s aePditipggss sush @dheplg@ gﬁtbeqha\pqlght O@hmlhrgasfaccmee
 BuainuloWSARRAUS I ESRAL A1 BimploNfAATUSSULAE) DIESTROR,

and preferably by subcutaneous injection. The anmpunt
of a single dose of the con‘%ned vacci ne of the
i nvention may be suitably
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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 diphtheria toxoid,
O™ Proscive a’b‘fge‘i abouh Lsliob iphtieria toygigdutbogt 2¢5d-fabistatusdoxoid,

LHBbt S tf @bﬁﬁ&lﬁﬂi{bﬁéfe&b@lﬂ)ou’ﬁg Uls) Sinafivaled 88 N liovari (0]

D_ anti about 80 to
0 bo 30 St G B (bbb iR s sabin e
|Iha:[§1pvlma([éd]tl%mans)1 anp Gomlaboup 8 io@bdut LED Wpid @f&l"dr@ﬁﬂbout 100 units)

hasl, (f%me mt g@lg(?%gtmsﬁga&%e% ouf 120 units

(pre era %q ‘inactivated Sabin
t ype Theinupedr pbrimas g ce@lawtwagmm obﬁas ingyntio h@dmivivios axdn initial
tlhmﬁﬁzﬁtbﬁmmfop%myl@ci@b Brethrgé ddstey h Y §We£koﬂtellvgl w Pen the

- adm nistered as_an 1nitial I mruni zati on my

SRSGRHYE Gomhingd vaseing adeinigisted §vigg as3 initigl gumysizrtionnit sHesithide to

\Ahlﬁiﬁisfehﬂso d dipheii d- yeetuﬁsﬁf{tlhdﬁegon\‘lﬁﬁg kzﬂ,@iné @m{:meggt%ﬁ Bflrval of
ng‘e&S n initial i.nmuni.zation, desira

ad o REST et oSBT M AP PR A e AvEure ﬁ%’%ki ‘%?dt‘ YLRF ay be given one
corzimea ar\/laemafmé (IR DG ifeli)ving tinide inhdinkdaticdl (e @f frdid 1810 18
ttr%ﬁ@ m&l{lﬁa thA:%ndaonl?t%? mmumzanonpl zation, the inventive

conbi ned vacci ne may 'ven'one nore time at an

i nterval of at Ieast 6 m)nths following initial

i mruni zation (e.g., fromgggpdsS nonths follow ng

the end of initial immunization). EXAI MPLES 15 The

pr es eHE PIePRATERST if Wostiated aopebliychelonybe W bl sraresowihpyeh the
weyhplk dexa il @8 scopk bitighentidie  exanpl es do not limt
the scope of the invention. Reference Exanple 1:

Est abl i Shl ng a Manuf acturer S W.‘)r k| n Cell Bank for

fv%seg he pr oduct |on of poI i 0 vaccine viruses was
prepared by the procedure described bel ow from Vero
cel | s* bt of raervedr s famecprogicyonmy aglisrvatcino ingts Whgtepared by the
pekdduBankriVeB)w Ehazen £l alt:@.uﬂe:'ﬂf'r@fﬂ Agpopul e :rgcel ved )

Ver 6573; passage nunber 124
E\Lprépafa}fon Of&%%ghgeﬁt%a%g\f%&r ed to an enpty 4-ounce flask
(a f |Faskn delssin ngaranmeapacied §tor®f—\TﬂZ54CC1251 Wiro 86E 78 pefide number,
HOWL H 3) Liiliters of
o b1 B R BE R ® 3%t el € o e g o T
Eégﬂféa & B@&mﬁvrfacswmf Sdcaf i [FotgeNoilliBESE3 kelbgpvhinriling (BME
(IQJIbee@oQ&th;ﬁe& @Em \{Qdug)rz 55%:%094&1'6@ ‘@d ?)Qg'??%%raﬁnng%(z()p,g em'

er yt I‘OnyCI n and g anarrym n .
gt ety afﬂdwﬁs%aﬁ\ﬂfaaé HETL- aRYpAsE apd 180/ mL kanamycin (final

&ﬁl:dntrﬁkﬂﬁi)m A3ial@d dropWiBER el BB Kon@Wiide BouR&Y flaovef 2 ;ﬁhmt‘ about
l.ask contajning the cells and the cell

PP TEArT e e SELIR G st im0 St ighes s 36-C
@bnoﬂmnee fldsla phssagp aBH aAPR: n]aﬁ51)omtﬂ'§1 meraaxgro«m CiliuROyas tdpBced with

Wi, t sh
gb +ﬂf a%ﬁb atﬁ.lﬂure nc{syattc cu Frﬁﬁmﬂ; aU%%arrg gut r?t 65 F;T}Jgg l?ogfmg
Begart @nheghtayic Gilifing] 4 S@Wuhlge “amﬂseti ant(frof ofeheouatedtabicio four 4- .
&Ml:et inEk% pa?sa‘sel'lle )U| HESMER Rl l»\%d aﬂ—‘éﬁ ongt a£ f%ﬂ?) e

4-ounce flask to four 4- ounce passag o 126) .
The subcul ture nethod was carrled out as folloms 35

Sishguletweigd Met hod

13
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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 1 m nute, then

di scard 0.25% trypsin solution for subculturing. 5
(4) Place 4-ounce flask at rest at 36C, and wait for
del Piscardgsulgist kreth- fr om gl ass surface. (5) Wien cells

ft@macbgqub Qsed@rwsmoluaapkoﬁsumnmfmqﬂ bufdl g medi um

i nduce al I's to detach i petting (6)

é@s‘ﬁ‘éﬁﬁe eeéww?ua;rfplfaémi iy thep #irfefd %Sp@ﬂwm Bplution &
t ransfemgcel | growth nmediumto a centrifuge tube. 10
(). Centrif for 5 es at O rpm._ discard
é%%’é”r%i‘f"éﬂ’ff el e o W%ifgfp%ﬁso‘ o Seiefn TRt s el
i (F) \Bitxa ki¢lls Bavelbegpin tf desh) addd L @r &Wlltgl’b»ﬂ‘iﬂf:‘ﬂbdxkfﬁa Mg induce all cells to
p (8) Add 2 nL of cell suspension to each of

o%%ggdé’:k%ﬁﬁ otince fl asks (in each of which 13 nL of
f(ﬁ)e%)lipen,dewls uptfouthoynfediien prpéitrss, theretmangfiersdel lowtherdddiun(®
Pl ag8rtlge 4-ounce flasks at rest at 36C and carry out
cell cultivation. 15 The conposition of the 0.25%
VSR RIZS BF & ¥ raies AP0 Bab digtard fupantytaia andastiforaly wepsnd sediggented
t reyiRSh bout HAL Bilifebh Rk MédMH b,pawerhg.bl ?rﬁ?ﬁ (2 80@ 20

L, 47 ol sodi um edet at e' 2
3@/{"5%%‘ ol ATy Pﬁd fepr news -oUgee flpsks ( ‘&eacﬁ'?‘ilﬂ‘é‘ihrf’ L of
frfmshq@tbg:@wnenq@mmlraemnamﬁb&tam ng an activity of 1:300

SSEVES X e, GQIpRsktion of 247 nol sodi um
$0 P B8 o nafi0F GATPRZ ) uc%%%lef%‘tcélt‘éﬁé)”zmq 91. 95

giL 25 NaOH, 9.88 eilL *3: The conposi tion of EK vvas

ase ERlph S5 omer:. %R Erglsmcsbmné)ms sgbeuﬁa%evas 1G9 PY.
Kananycin syl f ate pg%i *4: The conposition of

the tYY8FA Otk ng fluid was as foI lows: 30 Nad -
8, OOOS/KTgﬂ)S/vaQL‘r,ohMQ(%EI tzo MNaAHPO, 12H20, 150 na/L

KH2P L uring was subsequently
carrlca:’ 7’“3 mmegeate aﬁé W8t hod (al t hough, because the
EK™ 2 mL/L

Trypsin diluting fluid™, 872 mL/L
*1: Trypsin from porcine pancreas and having an activity of 1:300 was used.
*2: The composition of 0.247 mol sodium edetate was as fallows:
Sodium edetate-2Na-2H:0, 91.95 oL
NaOH. 9.88 o/L.
3: The composition of EK was as follows:
Ervthromycin lactobionate, 10,000 pg/mi
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,4-12H,0, 130 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
intervals, thereby producing passage 129 cells (the
passage nunber |ncre ses by one each tinme subcul turing
RIS Ped dreg i yeress P about 1 4 PAS BRI @ass B9 g ire baftsgnd the

tirqy:pS’blmmé h:ﬁﬂ&(ﬁdfﬂarﬂd)a& - ﬂd;aak.sal:{, Simbj; plc@ltig hhsaask $29 ce!ls (the
Sl PREL-DR B Pa s B bt Tl
day? tetigwers Uil ttepted ing 3 SR daske (finrall Rogafidsion cwiage takshhetk a

o QUﬁxme{)P}"l" QM!' A8 a ml a?cfl h nﬁfa‘:seeagé r&?ggé Y}P;ISP Fh% n%n%@v@a?%sdgurmgt o

a concentration of OUt

Svirplipyiag eﬂweaﬂwnommcm@ P bitsedigovhich thirddifen vas re-suspended
oWt RcchurdYRA bbbyt 159 ﬂ’ﬁ cellg@rﬂﬁh Q gry%?esemgtﬁunp Iﬂx'lb@&:o s

ég@bdl thylﬁ$quOX| 62 vol. % ca seru
Wisddebut M wéas‘%ﬁ%w%s No 55@*»&%3& w«mem slfanide
10RSON 1pgil makaa&HMmM%(sﬁd;mblcﬁad?ﬁ@mr@mwaﬁhaamy@lﬁad 100

m | Li ove C i on wa di spensed
i G LR e A TR e
dispansedteezapuleabe ampamaire wes Ipatred o ef2°@Qastow fre€er it Ndooling rate

tohﬁn'aut B@HH Bgnqgnstfé?rehloqﬁhlg ElloLgn 9.? egb\gd Ph& gsrba\{rgq"q cens

passage tal ned ed aboveée “wer

@Btaigeds d%SW@eﬁa@Newere aiefl aﬂdhmas(quzﬁ)baniq@iqli)a

Preparatlon of Manuf acturer's Vbrklng Cel | Bank ( MACB)
ing t he Ma lgr Ce| | Bank regared and

;Ld%é’ée P Of?fla% Y S arsinsh ’\fé’“ MECE eps  from

t hawi U’B@g@ﬁe Nifser Cel Bak (MCBheepartp wldgprdsarvgr nﬁ)%hbnhy abfb |the steps

%rgxgﬁf%a? lél‘ If {lll% cel‘lllg m th aD f?é%gﬂrm;\?t%%é \é\é?lr subcuﬁur{&{g ug % Fﬁﬁﬁéﬁfgl é4 were

theedysin evsw@ésr tlhe qu kxa(cms)as wms@ th pebay e Makteisl §mk (MCB)

beparse (atlth&lgﬂ Wahede tﬂefnu§1t)§ro§‘ &tggragq:@‘lé Wwas \P@%er%gﬂﬂum J h(ﬁl

gnount of liquid 20 hand pe and nunber o
e thy ‘H@?@d Wfbﬁfe?féb‘)ure ﬂm‘e dﬁ&ﬁ@ag@efwc& &} sllyfeare
preesed merd,uﬂd Ritlog@Uh the Bintelvdg @Nthe MadtI&eh BAM (WY ) aBhelphBage 134

t hus
o Ao B S AEb i b P T b ATYEY ool
Bank (MACB). Exanple |: Preparation of Cells for
ELOBHOL 1oBafionPLUR ¥ACEhAR: Y FdiS STt Ryl Stat! C
Ivation Step One anpul e of the nvanufacturer's
Vb$%ﬁﬁ@“€§ﬂ“58ank (MACB) prepared and preserved in

Ref ere eQpurXeiR Nanl ra@hey ew Gﬁﬁﬁ@@ Qanl?(l@ﬂ‘:@)l p%ar%d preser\ red
t hawed in the same wav as in the preparation of

Eedarrrisd akeve %E?“edﬁi‘jcﬁ"ﬁ)é‘aﬁ/ﬁﬁhfcﬂefﬂ‘irs@?e ‘sa\\mnkhwng
ﬂ)alratlBlaﬁﬂ(he NIMWREB} ! B4k RACBY 28 @R Nexamgher slwoiagd CEINBank

red for 7 da e, 135
GG Mt L B s B 2RSS A3 18
thcdetLBrfbskfs (lasdeRolvafldskg whicicap adiuteylagd hak@utcaparibdd abond 1,540
| .
ﬁ\ﬂqnd”’? c%g Flohvg-r s\%g%clg é%?t?élc aggﬁ 2?1[ %qu')cuﬁunng?xas %apbemoz.l%untll day 7
e the steift olssatie pudtuting, folipwing whitipthe memgcmﬁf@h wahexpsciad @ 18 LR
QisksC(HJisg 5&’ "11165 ey sl’é(ﬁécu%m%? garltl&l 0-118 SltaFic ClIl a@kaéd glﬂ)ﬁﬁtﬁﬁrgge

static culturing was carri ed tatic
@afle?fu*fereﬁgmaﬁi‘wwt by e sAmedietheg as ip Hiepesptratpe Péthewlawré?dﬂ Bertk
DYCE)RR) SapRpARbNOhaARardulchiRe s PoaRa@l IBaRk (@/fW@ﬁ]ﬁn Nastfe
Cell Bank 35 (MCB) and the preparation of
Manuf acturer's Wrking Cell ;Bank (MACB) |n Reference
15
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Exanpl e I above. Next, 7 days of static culturing was
carried out in a 40-tray Cell Factory (Nunc; Catal og

No 139446) (passage 137). Subcul turing was then

carried out on day 7 followi ng the start of the

static culture, in addition to which 7 days of static
daPrele i AR has carried out in four 40-tray Cell 5

Fact ORL“@S7 dapsasge&ecum&&ba wak bdrdredMuGih QGRIE) @em FQ&LJV Nn@ Latalog

St passage 138 cells obtained in
St f%‘"‘fe &!rafﬁiﬁ kg s’f‘tﬂé%ﬂfwﬁ‘g(waf thepeavésd\Rtrag dey i/fﬁ’gwnv the start of the
tsra@atidxdrepin ddditﬁi’r\ttdS ivhidigeaayk Bf stdie cf@nk ViR Yara& Sblinifg 40- tray Cell
gggmhgggn (|) above, and the sedinented cell
suspended by pipetting in 1,000 nL of a
del Yilchwrifuhwdgampf or 10 m crocarri er cuI turi ng (DVE
( Dul bﬁ&@ Qh |1 L,
c ont a? g&ﬁgﬁ thg//'?t g alt us"é]F am ?"Fﬁ%ove Wit trypsin
Tfeaeband ce“rlﬁlg_e%rs'bdf»am“m e%dubwa'beﬂtumgi%l) foprecandsie, seddented
ReilsRercintrbndly Q.eaegaea,b\, amdmmq 14668 Hk okA0A Wo%ltmm&ﬂfl nﬂg

concentratlonsﬁ& susEenS|on was sme
BUF BPEITa TN | Biw@é‘k'?ﬁ%ff’é "'Blﬁifﬁf-'% g Srdivie SigrpsFatalegin
MR EY catitdiding®s vl bCdaliCatdith Kerm(cQSfﬁdéﬂ ex1% s&dilfnaﬁ@r%ﬂﬁg)o; 10GE

Heal t hgar |o ci ences rated th the cell | S
PRt T TP o A o Pl ) sty The cen
Oypadiex whs S(“teﬂfaid:efonfénw@)u :mmospm«dbuﬂbas etinoOf®BSY fhen m&b@hﬁh a
1CTOCarT na e car 10 13 g W1 CCE
mrwer Fep(CsﬁQﬁlaa“@?lg%e ABdosyl pr, i O %8%?%11'!% tfg th {he' et

hree 50-T'iter culture vesse
lgﬁ)d"@l}' medgymp for Wg:rocglnarrqu]twglg éne'H gQC}ro@f{ I §de vamiehgas used based on
@RErelpdl ffrioefo stvBiBnGSdnki c@RANE Ras HBIEH MM Se %ﬁ&%é"lﬁjré@%Ls\éls at
Zgiqg S once da|I with fresh cell growth medium The
Ry

1 uneg iringy YRR E2Y % alepulicing oy Balfq g@g«abeowth
k@@:):mlfwas suctdsiypiyoepladed Oive 6zizly|®ﬂtlhlﬁ(ash\/d’él(tj glioﬁr&l ddlubtS @%e celDgrown
ol (.on.o Po i 0 Vacci ne
%gggjis%ve% LSSE({?? gﬂgﬂéﬁﬁa%e {/391 trdrgtﬁe gt guc?dji {JOIIO vacoc;,netvgusthe
i nocul ati on of seed viruses into the ceIIs for polio
YR MbdubiSon oPI@dNGLd Blto Q@E(ﬁ{e%gell n Exanple |

S 139), stirring was stopped and the cells mere
gFeﬁﬁggﬁwﬁgmtd$settle t hen washed once using Earl’

Bal arige gdricvad the ROtultib OB stHBHDes E:Qﬂﬁ@deﬂlddfﬁgpcme OLaie ﬁan@“f um
ar.bo cin and 1 Lo .
Era(_)ﬁ%fm% c:;?aﬁal I na)iaglglg Hk%aﬁ ag {1 % ng w:i&fstf)@i,e 2 eﬁellrbmqr%%lowed
Sﬂ.ﬁp‘d? rileen a«mhetﬂ papiigeEapl’ sHalapfed Sel BolgroOVIEBSSI)TBﬂtaUﬁBg 0.075%
V\d/;ltsulm:&%lﬁ%mh? %gg%?ﬁ,uemmgnéh rﬁfd %(F d@é&r kaﬁanalg(% naYconcentratlons).

s\BFm%w the sHearainpt fore tie Mgﬁft?ﬁier@eb rnsduﬁm emectheoge@ad@th the
Aneh kS In GolhREM st alpgro§éh$ 9&'&‘3%& bv-lgih@né:@ﬁﬁi% gwq:ts'igts?lg‘l%n

was. t hen detern1ne based on whi ch nunber o
therebscderaghing thecellp frpmp thehends prdgausing I“lel]‘rt% bwgeeiled Thesell count

e;sitgemaieednmeat basdalAtdh Sebmmbetrw&ud fof t|h§&1t:ret25%bztte$ E&lﬁl’e}[\%asel
seed.Vir noc ncentration o
abott “%&r 65?% *Y%%ﬂ ?50 gﬁcﬁ Srfzm) ﬁ"ﬁg ViRBES U pestlatgf in @
cdmeensa@d of7iboursles CCHB, |per0fell Tvliviving Sro@likibuié fhe FeddiviHRes, 50 L of
0 0. 30/ d| um, bi car bonat
UM TR AR (RIS B R S R
erﬁqhwallyme el?dcléﬁ wg/atli o happywaing rreditatiek)y wvaoinmediatelypourdGnto
Ihg @ulﬁ%lvtiééél.e T}{ceét?cpvliruse{g?ed%ﬁqn §e§ gétgl?d Hag (q_llt\{l\%gl gefc\)/rlel{agdc’ a%s

t hat had been cul ture efor
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16 about 333C using African green nonkey

primary-cul tured kidney cells, then packaged in small
portions and cryopreserved at -70C. Virus cultivation

was carried out at 34CI Cfor 3 days Using the
cylapathic. effects b ding of the
p%{nﬁow {Euussmf’n ‘et 8GR ”I‘i(%y erBaf)i 1% raygﬂqgeééf gctﬁﬁ’e“ﬁfl‘a%f’f’ m small
tméme-‘ednﬂsnépresmmtt-fﬁéCm ci ocanmer) as the indicator.

6ir e en from

Co 100 o TRUAE: R AUGP AL SERME SFAE MR welcREMaR cecs by
rHctdeans {remdingaf th@whﬁwgnwéec@qéwﬁlseﬁoilwd (bf’ dwqhmsm of the cells

f}hbln{ thy ﬂfd’daﬁnerjﬁ mhé'fh_ﬁfa%axrrﬂ &l %0 L ORYSR tovyntem When from 95 to
(pore size, gm, and the virus

513% ﬁé’ﬁ@f— Eﬁ‘\‘s sde&a@%\ffeff*é*& m‘ﬂ*ﬁ@“‘?ﬁ chesne the comrdetian af virys
(Init[t adn H&Srhcmaﬁnewaﬁhﬁﬁlo%&ﬁth\éll’l%ﬂbnabﬁhl(pore?s:zé 106 pﬁq bddSthe virus
%1:% Was recoxerec}?ef cul ture. ves the 1 ting
wash 17 ird“was “ad &e&“%‘%cafrﬁéremi'ﬁ‘“? &t é}eﬁb‘vﬂ?uwf d once with about
s»dscpfengq Qghure trhdvre pgr 59 iLviulnge @estel yIhe rdsulpad waah Biifl 1Gs added to the
bl w u It tj-on Step
Eéd &ied &é ulpe}/é Jnhﬁler%}rm‘%f] J%Fg{\}?%gm?ﬁﬁl d obtained in
(“i”)‘ '&1589@‘—'0%&&“}:)%5@@%3‘09 ﬁ'rﬁeugh a 02 pmfilter nenbrane

(Pal | A€t poralrime M- peﬁ%?&%NRP d oﬂtigneﬁm Gm%Q\l a!s pag&t} (Hrcﬁjﬂh a2
The.filtrate ,\g/\fﬁ{a's concentrated to

e tlxlgf P]Flfﬂ?rﬂte { lalh el %ZNB.F] s ge'mopEgﬂj debns The filtrate was
cpekyatedar sl fvon ) uld{ialibn lﬁaﬂbra& (3aridBus, PESU (polyethersulfone) 100
38 dr@ (éli('l):'%aé?(g)El——rS(-EF e%h%%grn%gﬁ}atre Ert?ugfﬂ\lﬁdrv.%g fofrrlneci into a pe]let by 4
by efpdtrrosiifugten 0F° 60, 200d a300)1000g whiginde polkd woiiag
\M&b&ﬂeJ ine. ﬂ?ﬁJVL %FIOS %e Yulter (?B')S(HE'BQEQ?M or% c%ntHRxcé tibe (Fbout 100

phosphat e buffer romone centri
&2y Ei5eaendedio 5 "Hi‘) R sTfreéw%eu EPRIERIPD|ves Shakn omrmgtayt 4°C,
Tike scpﬁialleﬂ?(de&ta Shb%ﬁ&tﬁ}&l[c@iﬁl 2088 &R @-Kﬁﬂtem{t@b@ Wwo mere@ bré!agyucr up the

tmqsesn fgc%pe ca ed .%VKH a?[ nsonat 200 for

hut 6 & 2005 W “tHeYELY BPEEK ﬁed ‘@"t“Hle'ﬂ‘t 207 e
agvgmetgratxedcqvlﬁmgis 8¢ suNaxdtant aifrd @nairz0 wad lmaﬁasu +ef DEAE Sepharose
@@%g(krg&égl%é Q}r]’]j I-%talth’lc%’e %Qongrgg%GEh? 07 I%%Zd}m %eﬂ buvf\P (PB), 0.1
col | ect ed super nat ant us obtain T 21
ot oEARd getbfhﬂlraéﬁs lhe @iso@ict 28 em rarmoniiGEd Heiahet ﬂTEI @eak was
%c&&ﬁeh@ﬂﬁﬁﬁﬁed@;pelﬁpoﬂgﬂ{gs ﬂéa '[{ﬂg %%ﬁk@atbkﬁ) E@r nn(fgﬁ)]e sa{npled

%?é LE{ was used | uate. The absor bance

B “ﬁfﬁw o8 ccorEgd %zﬁ’a Efeﬁ‘éf tf“fﬂ Is} (‘*}Seé‘k’ abjoghapspdere d

asnpipapdlibviee palyde id il s@viyus fluid. " The absorbance

gi naCQV wIQS nmfor the sanpled 25 peak was cal cul at ed
n)dI ned to be greater than 1.5 (the 260/280 nm

abso r”IEha pmﬁetﬂ ope [ phopiue fied phinahi (il sbopamsa dﬂhe&; aHoSt EsIMNvith

;'plgalta?tgélmr?r{ldslluérig S!D tl ag%‘\é/ yam?r%g% mclgce ic c1 m%l c?nc%lx%)tton)

il septaining foglakdiugy mpgnezg_mp Phetohidesdtaor mqnmcadqohq;tth mged through 2 0.2

gkl SN 81 €9 B@h&' Qﬁk’l@%l‘@kﬁ’}rﬁnﬂ %%Es Fa %péogeo( i 28 lvas

concentration), 0 buf containing no ca
FREIGHRS's i ot inSrrEsRaptiqResd] the filtstsaimantv ion &’Ff'déﬁ@it’ ésgun pasdadvay as

tohb&lﬂl %réﬁatﬁxg%f ﬂfﬁbefslakiize rOMBBRABA (R ofSRIROKBE, 'tlQrﬁltrate and
gat ed viruses

mass of a
"‘ " “te 8|1|2§@m§%’?fé*ﬁ§§ﬁfwr?9§7r & Wéﬂ?ﬁh?rpv@{yémﬂng the filrat,
lhn a:@malma»tas adicd\v@s finslEbeteptral@oam 4,000 ShGhixt@reWay wadhed (0@ 7°C, and
avoi d aggregating of viruses again. One hour prior to
the start of inactivation, the filtrate and
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formalin diluted to 1: 200 were separately warnmed at
37C. Wile thoroughly stirring the filtrate, 35 the
formalin was added to a final concentration of
1: 4,000, the m xture was warnmed to 37C, and 17
|nact|vat|on was be During formalin treatnent,
VIRFtraUgn e Prayat lP'emla%waerdeF@mteet [piFus draeldyatiamival oradd ty ployeed
Shifdrinlybg stirhf ik %ixklr@ontiod dafy-Aadel it te @F!;Pl@aifi orf‘ thte Iafw afnli '61?1@% in the
hal f %k t he da and once in _the second

q9nd BaHef BF r*ﬁtjc Raf{ag thfﬂﬁ%ﬂﬂ?*ﬂﬁe‘.“éh@ccrlxﬁtqdﬁ aeqef vatlféeﬁhere to the
wssau Si@fpeimd kdjcel’:ldh] §feaifit Pladel &ithiX @2 Sedsel &h@mﬁ& u’sm ehah®d on days 2

Cec{ ¥ fa cﬂur?op & sta 3 [gt.t%%[et% %\rﬁlﬁlép \réfsts iysg) eSSET%EdS %ntdéif %ogﬁaddmon

gnattéw ncatsﬁnbua thaamdx inhe welisgbrepdsdifig masuacnhamg e@p, @R ddasyor
VITUSES' \/\5ut| 8%3 caﬁ% g?‘eutsﬂ‘ur 3‘% tﬂe | nr%{\bé%neg%” &ﬁp oL,
SHE WPRYNBF)o fThe formadip itrezimens siep Yisibrqughtitom andisfier 42 ddye dOroday 12,
K8d B8nafin B tide BREtihkbREd WRIRLANSS &E’@Jl&ed%{h%&@ﬁ !Rﬂ& aﬁded toa
SLK7002NRP é,jThe formalin treatnent step wa &
EPCHTERET GP18moth): fpllgwine myich afgﬁ=tthedetmrew@@aqdedr @&P%nqim asa
sthtatiZeo thamby diting § RAl Reterdl bLSnabdivdied rp@BpdNe Wikl F zed Wit h
sodiumsulfite (added to a 10 concentration of 0.0264
nmol L), follow ng which sodi um edet ate was added
(19. e @9ourbd!: ELéntia@ iameagtradby andetirect ERESObyth@fiuvin ghtiBodHd Ihkving
IRLRLpeahici9fo i 19 ainks bY doat
TReFigeBlierd o b BRI B b Hp Bng ol UNRRE et Y g
Bicregitaetnsdhapsimay aahhqdb@dwsclmmnn@ady énws‘fgﬂf:rlved) specific for D
QéHs f)f 16 {ahe Qe Eshﬁe :In)f Qt% té'lﬂéjasga & Qh@ﬁﬂtlggﬁﬂ be %E‘a@red is then diluted

L coat i ng
@i’ e@“mﬁA 1,2 %b“tpﬂb.@‘%'?af W&P%ﬂyaﬁw Efﬂwypeas the ARsietan At
a;mybcbt@ dlyce(i oeuseasBy deve@d)ry s:rmesdyf in@d(flmfn tEwaiak HgB(I:L‘sabaEd anti-
§ i 1 (I: ar ! SW g Teacll 0107
L6 5 %ﬁﬁtbgwsp@%gz@%a@%o% b S B PUR e rBag
%q’wé?@éﬁﬂt is paniad ouusing I p-hasplnediagirg sotetivni dyédyz absbrbtarlme at 492 nm

S 8B ulel PEhe@foh M 8f @Qﬁtlgg@@ssg@d QﬁtlﬂeﬁSSS@Ye%n&ﬁby Q:l)l%ﬁagqa the
t her eon as t he secondary anti body, in ad

REFHR JEgsanredBiehedrsapr antibady g e P@a@*f%%bﬁ%baagﬂ fpsa rsfeae@d

dofignee Pparaled-iecibmigatiae £AR6EI on. Fol |l owm ng the reaction,

color 20 devel opnent is carried out using an

0- phenylenedlan1ne solutlon and t he absorbance at 492
3 3. Hrde reuteg i 4@t i gen (assayed

ant | {

abso?‘ﬁg%%%ﬁ?% SRS 3‘3?%@5@31 0 PRerReLgtreal

Ay BieH arheeyredstrany Efe F?émt:femS)aarhulﬂgeﬂerbyofpamaih dted type Ihgplio
AR W AlrbdBeda Bl ¥atheSway 29infE4@HRE € 3: Production of

I nactivated Polio Vaccine Type Il Aside from using

attenuated Sabin type Il strains (P712, Ch, 2ab

Blaiple AS ProiiibalnafivacaPbiyvatigdrgai n type | strains
(LSc terial of "inactiyvated

" strains), ul k
{y pe i Buup i e famtshe TG decrns Rob gl
agtsnuited Eabanpled sﬁamﬁDSd:__X&mﬁhl&s) ZefouRr i@l dfOinadhifrated type III polio
t Vacci ne. e lll Aside from using
Jﬁ%n%ﬁ%{gﬂg% Er%‘gfam " A ’“E¥§“épl%% (Leon, 12atbh
strains) instead of attenuat ed Sabin type | strains

Kshmle 5 2PRARESAIBS JornhisBhi i IPAGLEA! O "inactivated

type TTT pol'To vaccine™ was produced in the same way
as in Exanple 2. 35 Exanple 57 Product| on of
Bpertussis Protective Anti gé
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(1) Cultivation of Borderelia per!ussis Strains of
phase | B. peruussis (Tohama strain) were
spin-cultured at 30 to 34C for 20 to 24 hours in a
Cohen- Wheel er nmedium The B. per7ussis grown on the

r um were then grown on a
B TR et 0 "C 0 S Tor 48 to 68
hours Str«'@ﬁhehaeqjl& peressi(d olpon cesit)vetreghint@itdrAd 30 ro 3uh@for 20 to
Of hgll.lrg ﬁil é’o‘ﬂ!ﬁ#ﬁﬁee@r mlé& L a(f;ﬁel’ﬁ [p!z; {:HQ_@LHO\QR on L El{)hea Qbheeler medlum

super nat ant and bacteri al I's were separa
CERE PEY LRy ongeYanea it lie mfdl‘)m pr8paiEEife n‘géﬁﬁsﬁ’evrﬁ ussi s

Toxi nTiNexkure {vasJ'EQMenchms@ hmhﬁh@éﬁoﬁrﬁrmﬁm b& ugl)ac%ﬁxogt%egid the
to the sug%nat ant obtained in abové so as .

BPRA araY bastetiths it prercoemara e by C?'H'é‘)“%f’r' F@Pfﬁ'a‘r" vol urre
t(heMeparaiidn dﬂ?hhl%uc”ahﬁﬂ um 10 acetate solution was added

to brj t he 1 r

and ak'%lgl okt 058 a'?“ﬁ?rﬁﬁﬁgé}?t"ﬁss@?? 9 %ﬁFWeT‘b‘ﬁ‘i}\A@‘&‘P?dd“ M
ahevie ger)to biirg tisbohime e taly 10 ithetariginklonlumEhisenfa X5 twratiealvam
DESAED b L n | LQNBL 29I an

(equil Qﬂ Ig)égt %& gikgﬁou?\rﬁlﬁ ﬁ@?ﬁ&% téFvEt% ﬁ% lﬁo 29 "buf ?"e I}%ﬁ‘ﬁ
60'('37‘"’%21:”?%?&? ISRt PRt el @tﬂt’@ﬁ |bh ﬁlNa@ne Tt dareivadpassed

Qhré@aﬁ a@&hmﬁ-b\ommtcﬁmhﬂﬂcofrﬁﬁh\ (cRbtbladDsofidie o8 bﬁfoll hosphate
3(;‘_‘: |]_F @ &lf erdt ussi s toxin-containi ng sol ut | 8

R B AEETE BRI b P ATHG ‘oMot saheis borer

pﬁﬁ gex thbxhﬂi)di:ughonatlr&m puﬂﬁ’kmbgbxg&lontﬁiﬁinu Bhr Némttﬂ:gfeﬁlmﬂy toxin-

;0,02 d hat.
ERH PP BB P i B8 hisFR E B (sastraed
é'PiPtmﬂl 8835 melhemdifii phaplatt splpoerepHisZR porﬁhuﬂngmﬁ)a moffL\sbdagn a
QHBI@d&P YA Hﬁéé@(p&r@?&ké" 06 R%, aﬁla.{g%%}e Rl h;& (BT é)n%%enésoluqon

Preparation of Filaprentous Hemaggiuti nin
é’élpf@a‘f’%Ic’éf’é”d‘ei“ﬂus(fi‘aﬂa%‘é\?‘él wer e di sper sed |n a 0.05

nol / LThp hﬁﬁdﬁ;bl&ki& il dder (1) Avé Phie 81-5&)(56:& Q{ht(ﬂdsnﬁm phosmltt,jﬂuffer

m c ich c
TRELDR Tl 8o Mt e e wopion was cai
sup@vgaatsa:mtateahﬂﬁupdmtabmu dreibadiergbdells . A 25 RE W alcidh acetate
Céthefoh WA AG&LALE re-&%rﬂ&i S%Berxmt %q(igrgcest%h%n & from 0.1tg 2 0 wiv %,
I e- separ at ed supernatant " to a concentrati on of "fro
Epligwing which filpgatjonoyas crpnd| aytaisiyigs aispletpnfcpiteiniag filemenias
ﬁﬁﬁaroglﬁldmo(lﬁﬂy lacgit Hdttng'l) areqligdd QR c@&@ﬁt?&ltéalwtﬂtg atnlnb AR BHi8KSthen

tinin actic antigen)., The trate was
B‘SH%?%E’t Feara ) F‘rfﬂﬁﬁ‘?f%ﬁoermﬁ&r fagtionatin e bmenipus fegagelutinin
(Rt denigdn).y gradi ent centrifugation, thereby
4Lactignat anent ous hermggl utinin (FHA
LT{% reﬁarg o Ohﬁlﬁer%?eg‘%?ﬁ%k °6H' of Quter Menbrane Protein
The Baebasteiialcelivet- teparpted méPabaieadrd dispérad uaab(DUEmM&r;ﬁosphate
AiRpgEsas “ng{/ S (
cont g’l ni né&{(g)a"ﬁnzrg% ke t‘sog |C§%§§i 8?‘% e 1<216r? EAI Z? dmtes
feflowinewhigh the spppnaiant el bactgul feljk Woniagrip fserefatet hecentrifugal

segp@ionaNant] Ad PRaShAL hudter (]ﬁyﬁ|8|0§ wAEIReAY e Iggam re-separated
re-separated by centrifugal separation. I ﬁ 'L

DROEPHAERS MU 0B phe ("?)‘H“%“R)‘P {14 fellpereng fow:htar?é w&géwﬂcmm acetate

foﬁmﬁﬁ@&r aalado coﬁtﬂﬂﬁitﬁr?&(ﬁ'%mm @3 olvev B dnd gltrtithﬁ WA LR oHP
which a 25 w.v. % cal ci um acet at e

b s e 6 b RO Rt B @t P, Tegightion
@ﬂﬁlﬂw/g\pul% ragnthrdnk pioreiit (ploaciimtiga) tvheglbjedidd, to S BRM@DY
giving a filtrate containing outer nenbrane protein
(phyl actic antigen)- The sol;dgtion 35 containing outer
menbrane protein (phylactic antigen) was subjected to
SP col um
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19 chromat ography (equilibrated solution: 0.1 noLL
phosphate buffer (pH 6.0)), and the |iquid that
passed t hrough the colum was collected. Next, the
l'iquid was passed through a col um by gel col um

3 1br iio r ate buffer’ aI } iqui
S 0 S LRI 1 il LA, 85 T2 i
ReFEed ﬂé‘@‘éﬁ“d’i‘ﬂ cphreg paatcliycted: Pent. i hqwd o pppot brosglragoibindy gel
RéMhma Eﬂ?&ﬁaet%\’apgﬂ 3 Lﬁﬁ)fﬁw Bilutidh: VNS ImolfE @Mtﬁﬁ‘ﬁmaﬁ&’& gélllﬂilon {pH 8 7

((_69K antig en?Ir 5& Preparation of Finb
NFHRR -+ e @s})?oswam Thefdi ‘F“—"bﬂi’ﬁ%‘pﬁatoe BRI theseby (2hbing purc
8ut&)mm%apfﬁteﬁg6§kmlgkn)of sodi um chl ori de was added

I | ow E%gcol | ection of the outer

the residu
h’ﬁ%&’%‘é’“ﬁ#g‘f‘ﬁf‘ﬁ t *%Y*QP%ﬁ“ﬁa lution in (4) above in
an anothinollll fiyspititeduBenons. OKIfomhlhEBo S lﬂ’@ﬁ‘t na:toanm chloride was added
Df mem -
E/olqgnll Mﬁ%ﬁ@flﬁ%q?aac{olei&éon#fgt%no\{\l’%‘? rrBne protenc c%n% rgrb,t soléltlon in (4)
ahore gén)imounhé 19"gbegnouptepf fhe Wm@tc@htmnmwh@ filgglontvapeurried

Wﬁsnaﬁﬁ]é:@n&ﬁt@t:&%lﬂmotf{%bﬂmm W Sitleb AL ?he H&gﬂ.a BH}HI:Ie-c%gtammo
fCI){Uédenm ty gradient” centrifugation,

FMEHRPTRR BUNE 2PeB Rl FBen H‘E‘Tﬁgéh‘) denfle)gradlem
Eérn&m&[a&iri m&ewfra@ﬁ&.&ﬁﬁ;tpumn{maé F8Nnd ALY enuation) A
% tanQ th? antigen, FHA antigen, 69 KD
gﬁg i armoﬁﬁ PRt ?‘{fg’ﬁ AUFBUBai ned in sections (2) to
(5) abwolgonionethingmhePUcintigen VA ﬁdth@én 9D Bitike € aialFBNAcken
X@ﬁ&édn@sect%rng ?[o??) a]b_aggﬁi%q%% Ez}_l& V}Itl\ll.\:!I 614'{' 06181ne0d vaccfme

anti gen eve
PERInt Fyanle Sdelpgy »ﬁ@lnewdmkc@dwegeﬁl %ﬁueg 4. P@@ntmgn GfoORB of

=40 Y hﬂﬁr@n PEeE Y 01569man@fen \A@ﬁﬁ:&dlﬁr g ant%@?@b%%a&vgccﬂg Gas
n sol ution. Formalin

ctic anti .
i A il BB Sy PGSBS BiSHh bYel ot gerescary
iyomciemdtorigbride Mo Dfontatratidh bEnot Mask than Wy YWy Adaidsled pire

é\lﬂﬁmt Wl ﬁ%exzig(g c%ql fgﬁowmw W Qéhl tge sa)lu%lon g%s \\toarrh%ila%’Jf t8 E 1§t‘or at least 7

flf@a@teﬂ?tt atgrayasion, @heefbf gema apttremwatrotm\e gremeblytigi Exergs farmalin

RIS S FodRlbAIAEEE MR IRIAHRM! & 5iaf 4 &%ﬁ&ﬁ%mﬁe%mm 4
and |ysine hydrochl oride” were renmoved

thTﬁFﬁftratlon giving a pertu33|s protectlve anti gen

bul k material. 25 Exanple 6: Production of Diphtheria

Cul tivation of Corvtrebacteriunr

cUpn.o HEr PRE (Park-Wiliams No. 8

(Sl@!d!lﬂ):on/ﬁfoouk&rumedz:Op\hnhmet»fI er's medi um at 32.0 to

34.0 2 r t|on of, Di.p herl Toxi.,

30 Aﬁ%&ﬁﬁefﬁggﬁ%%z\\? B V\m/)z‘cisNP afggra' & ety ur &S P 23200

Yfafniédaisn (1) above, follomnng whi ch the

GRS ARLANDIMRR S ThLered (pore size, 0.45 pm. The
resulting filtrate was passed through a colum by

phen}MmepamEpifrere adist tnife edtesMaidegriaphy (Debpyel f‘pl[pwvgtgezdnch
tS‘DAUP‘éTh@ﬁt wh2 fidefd® tdoke siz8 Asymm)P h@é@!&ﬁhg fiBQleWab Qﬂgseﬁ H‘HJugh a

F{ﬂ Hallnln L I mol L anmoni um sul f at e The toXin
°§!5‘ {y ghFny H’éi‘%%x? 569 %f%@ﬁorwé%gf@a%@%httrﬁ?w Hom Qg
sbyuraﬁm&pnamﬂiemﬂam ge) ealalhing 135 nﬁHWLQﬁmxbﬁlGlh 3phk). The toxin

%Eﬁiyn?th%?y og&arﬁeds Wwas gasged &hroug(}x a co[nrjnn by D%R%Sr?nhgc&%ngeucgrumn

chromatography (equ111brated solution: 0.01 mol/L phosphate buffer (pH 7.0)), then passed
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b
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20 through a colum by gel colum chromat ography
(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

ul%?oq%}ﬁaz oﬁmpl#zg%el ﬁ&?ﬂgﬁl&(‘g gmzHcgo q\fﬂy %brgtb cp so?ulr%lgn (P 1 molr‘L phosphate

Mfdfr(el’i HI%FQH@F@I%l‘léd’dléldsqdomt dhé)rlpft)rtber'tb@fnamosalngthe@lrphthena

otmuﬂ' mg\visrﬁséaquﬁuré%)(mts&utﬁm concentration of not nore
ormalin was added to a concentrati on

o(f’) @%E’WB‘P ofgpiphticria Tewpioderaid i on was warned at 38.0 to

40. OCnEqrtyik @&i@ﬁorﬁh@ﬁﬁaﬂed(i@mfﬁ ek R s&ih‘ﬁontog?élnai £ Qbove (2)toa
Pre thn of Diphtheria Toxoid

F%’r‘?ea\/&"ﬂ'gsﬁfg%‘“%‘a Bt ¥ oﬁ*?fa'a{"bmﬂddﬁdﬁoi%ﬂfﬁf‘aﬁweof 0.3 vol %, and
ekcoisiof wisvahel aa3R0 bo s DTEfor 1i0dakyy dlél@&fﬂoﬁfdnﬂ@ tM86:8n 10 toxoid.
tion, thereby giving a

d@fﬁgﬁ%lggc’ftﬂo qh%{}“é % Ie 7: Production of Tetanus
Tox oi Bolloing Chel convgrzion Gno'@ﬁd @D sbave.cikesm fotalimindQysideet ani
(HyafoMadde & TSN ! al 34.5C
to 36.5C fgrlre A%m days&matﬁwat(? lhgrf é(’e\p()z;{l‘ﬁf'il %{IAE{:Q anus
Toxi n Ammoni um sul fate was added to the culture
cﬂaca.ajaleedp.iomjcﬁar)ofaae;\wmﬂn@ concentration of 1.25

éulﬁ ol er of the culture. Next, the culture was
g%ssed fc}r]m&sd’ﬁmg’"'gé‘i’ﬁ’ﬁn by phenyl hydrophobic col um
chr on@t:ogr @pdryard €741 Wds belatedn Biet builion ac 38,580 1omalsAdfor 5 days.
%%rwa@&o&ﬁﬁfﬁ&Tgﬁ? 6.5) containing 1.25 nol/L
anmoni um sul he resulting toxin solution was
passedmPaten @HfaQO‘ agadded tamire chljurORbARei oM sbotran g eoncentration of
Clhzra UL, QQH&P BYmnd 8@t fBE Qﬁeeé;im?r@’lvgst JaQ04 th%u@?%% by phenyl

g ‘ﬁih buffer (pH 7.5)), follown

B ol ot b G BBl i OBy Mgl *omwsphate (ot

o) mrﬁ)@rlajhl)b}/(.eﬁimbhmrb kaltaeg BRlrethitifdkoxil stQtQﬂ)n ma& |£alssed through
Cont

0G5R o RLSfe REchoBho ol BBl R cRighipe (Bl apfpgmommnc
toBikdr keH THY, §01Wa/91cu~éle“d tlasolaucmuvae pdsepdittmough alccutuhrom 0e250h(:131)

%Mﬁﬁéﬁgﬁm ( éatullﬂ-rgtt:@%%o; o@(é{ﬂ nji.o@L-EFngﬂag bhlﬁ'ét(% 9{ gyatallgmc 0.145

was_added to the pure toxin solution obtai
(YL e CHRAT PRSI gheaEpes 0. ﬂhéwpﬂsms a pure toxin
Gflittoact ed to 7 0, and the solution was warnmed at 39C

reb converting the toxin to
t(g Omgmo(‘ﬁ’f% %i?‘&‘?g Tet anus Toxoi d 30 Fol | owi ng
t he ConwErsalmnvas addbommedmfenmﬁras)omhommeemc@s& ¢nabeal in
ff]'gerlt ¥l§(in%?0 3 Qé{ld} eﬁ)er I‘ | goerrevc\@crl % 7r ma line SHlb gont&ba)é Saaﬁ'ned at 39°

tration, gi-vi ng a™t
£t Arisl 28 days. thereht o ding tbﬁ t@nn@tomdj Vaccine (i)

g_’ggggg,gyohgm@;mg;gqphned I nacti vated Polio Vaccine 35
ulk materials of inactivated polio vaccine type

1, i fRbeTIabeePnpBIengo (aeid ind) 2bgyseexcyss fopmalin and lysine

hydrochloride were removed by ultrafiliration, thereby giving a tetanus toxoid.

3

Example 8. Production of Combined Vaccine

(i) Preparation of Combined Inactivated Polio Vaccine

The bulk materials of inactivated polio vaccine type I, inactivated polio vaccine type I1
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and inactivated polio vaccine type Ill obtained in

Exanples 2, 3 and 4 above were mxed with nedium 199

(ML99), 2-phenoxyethanol (final concentration, 0.5 vol

% and alum numchloride (final concentration, 0 09

W% % in such a way as to set the relative | evels of

t fK 1paslegied peligaraqoine e [1hedyrsned ip Beamelos aéend THove werambied grith

manInH-E MRS 9§3d1 Mﬁﬁ&detﬁa‘ﬂol@ﬁ&h{céﬁten@atw 15 3(9%) YA aluminum chioride
r.oxi de drochloric acid ere

\
W’E)‘ucﬁ‘éCB”‘faH%‘cg P%at"e HBR B e fefaiye lpregmfi@le.re;mfe D
Dﬁlﬁﬁ@m medowae.e FeldltinblfixiBee WRE RdjWbST kSa FH 6 BGEH M um hydrox:de

a |a10x0| d tetanus. toxoid bul k

Ql' hég'ggthHC a cgthaereh VI-I’!0 a %(l’lé HEE éngctgate%pozlﬂ aaGflngbove wer e
nﬁl&@@dwwwt Doy Glrmdunem\ a(cNﬂQQ) 2- phenoxyet hanol  (fi naI
COnCoMhd AlkAlls (ogerVOlidy, ARl YL A4 CRLRILAG i s

concentrati on, . resu
wehgaingd i Fpiaples % 6 andylsbete ek wiguion meﬁydr(bwiﬂe? ﬂ’lﬁ@bx»ethanol

hord;n Q&{&&%dmﬁ @S udl 24) abd BRI BIHAP il DREnSROD o”*ﬁ‘% v 95). The

lne .§ Iﬁ% Production_of Conbi ned Vacci ne
i"ﬁ i atadivsteha 2 pEiof & “’UE\E‘E‘I“H’e'“ SI9Kids prddry #rﬁcheqryc acid,
ahewt& chvingd atDPT BRBingomkiineed vaccine obtained in (ii)
uaI anounts, thereby producing a
a‘%\f’%d“ T?m"% eé{law Exampl e 9: Stability of Conbined
Vac CI fﬁéﬂ C‘ﬁhémcﬁomnw@d pulacarare cblbinad medl above dangIdET Bmibksd
B oBGinlWin 63abWe Dre AL ed W equaGHENE! A Lindh 22
The stabilit f/lgwas eval uated by poltme{lc%/‘%geégdswg’cﬁaéoé%lw“ed
of¥Me viruses. 20 (1) Potency Test of Precipitated
Pure Pertussis Vaccine A test specinen, a standard
Rert uls i ) cc Qe an B. penussns strain 18323 are
2 nd the standard vaccine are
eac h Bl cutitsd vhechmobhinetin Bidnifild ows n@:fisueiﬂ(bh cdrfying cuQhal
Al addQASk 1S t [ pSiul
Ceara:tt m§ca B %é%q%% IQ}% n%ljséelr‘E\glilélal%d%351p i %Iﬂé OBF B s
t(Pl ipteneyy kepiof E@Cip@?é PyreBerprsaf Varting east  si xt een
4 Week'te@ﬂ sgecméﬁea étﬁd“@ﬁ&uﬁs@rxaﬁ%gnodﬂ H@dg&?@gtraﬁ%ﬁbgaﬁ S The
iven of dilution asaS|

n
‘Fﬁ ?Pé?j‘g?ﬁ 9 H‘é atﬁﬂf%awj VBt 8% cachidved figmey "tfg)%“‘é’fl% eaghfipa total
i afanlens: 3i sﬁ]uﬂé?ttult:@rﬂ;&t suf)a[ﬁbZSUamhnﬂdca!lﬁedﬂagﬁt&ﬂdl%f 4Cf6id|0B more are then
on_T1or al l.en ect.e nto e . bral .
S ORE O bl b R O g S Bl iE i el A R v
abhaen\Pdnlf vzfrdtll.l.tﬂm deysnginotraphréomalnigetionf Twadgatnh dayks sfer the
§ ﬁhlxﬁquccﬂggsomﬁtn% 6fsatb5&§ial Ll gﬂé Q& fo@&qll%nggg ?nrééctc'eg thid tfhe

the test resul ts, he test spe
PEER{ E3Fh grimal foif@algz wgch it ersmﬁs_are @ser(@)forpdtdemyd fhe stmtwf of

e iPlafliat eebnPlARERLKdahcOX@ LS pAridoR $f hSRE AR e Bst specimen
control precipitated di pht heria toxoid and a &ultable

hgveagiofsreyah aideast 8 WiE¥L- Di | ution of the test

$p%tel‘@ﬁeﬂﬁdl’rﬁﬂﬁta(éﬂ)Dtphﬂilenal'ISJ‘{&@Vrl ed out with
phys“ﬂest%l cal sa of the ‘it’wOXI n sol ution

i s carrr et ottt 2 O?tﬁot?geﬁp‘fﬁ‘fg deﬁg‘ﬂf "B A rable toxin solution are
lefdf Erhiteodi theneg lapeoimied end thodourtdl BRartipd-buf W) pigeBlgicd kdkige:

in.. The tes . .
N L
: ‘?IUtFoé@ﬁf T-Otvaitaining §-2 sgualof gettier igltst spisneanpnd he cgnolipe ath
@IIutJ:cﬁ @ﬁs,ztting &fial dilutions at logarithmically equal intervals. Using one group of at least
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ten 5-week-old mce for each dilution of the test
speci nen and the control, each animals is
subcut aneously injected with 0.5 nmL. Four to six weeks
followi ng the inmune injections, blood is drawn from

C [ LlLoxin
Egnagnr%g m‘:__y}:% %}pgatc%{ﬁﬁlg?+ (gfgﬁ?e ?5'{] é)ecf:men z%nd tthe c ntroll each r{iTl g:glﬁ 1s
chboreeopdsinjepted witl &3 mih Bour gostix ‘S@b\tﬁomﬂgﬁbs tmnhmv @jeations, biood
npﬁrﬁﬂpﬁ‘onogacﬁlﬁmkﬁaﬁlﬁ th%%ioUH‘ Erhﬁxm'tner 15 rﬁeagu?'gd EPOHT?&?&MUCL%%Etalment
of Precipitated Tetanus Tozoid A test speci
EBhETHRriseR althplett ssul: *%@ﬁﬁ%lmaweﬁtaa»aﬁwoanwf lﬁéﬂﬂFtéT umtsrmL
t(@pofnSOlchttol PRcipite:d Té&AE Tokdid ution of the t est '
spe0|gen and the co&tro is carried out wt

physi O BPEAT SRR Precii e Fams o prd atSB%bl'? ‘e Blupemare
iusedc ilutiopaht el testwpetchnﬁ afd lﬁéﬂonn‘ﬂ\/i.caﬁhﬂ) s hamhehysiological saline;

d I
%’i‘l tfoﬁ;:v{‘ t%%@(#ﬂ%[g éam%’f‘ﬁétq‘f’es n S? églﬁ n%hﬁ)s%nﬁta gl%gsorr}mm chloride
celpiangpH aﬁ)scoefa@hlg QG vy Yanf eelating i bfatt:st sgcigen amllthetiohtitd i@ BRh
%tiutlecp g:@&tin% Qéﬁaptﬁllull%s ggb@l’lthhﬁyaﬁ\r éﬁﬁ;!ll ten%g S%H% fleast

of at |east ten 5-week-old mce for eac mog&
We?'\t%é?‘dgwcfpheéﬁh difypon ¢f @Eé%awen st cepplredch wsmai is given a

ganvue eubanar&mgxkj&us;ummrm W Sr01si RO IR wWRE (R-immbte .nJE&Hﬁs

OSENE EXE NSRS e .

ologmeny ed dompardordayie. teskreuls, Skeatst gedived must kLah pROky dMbleast 27
ggggﬁflson of the test results, the test specinen nust
have potency of at least 27 15 units/nL. (4) Rat
Kﬁﬁ%ﬁﬁ@@ﬁ%@ﬂ@%’*@st A test specinen, a control for an

| PV potengatintef St condi &R dips: p%%@f LDk taﬁﬁfﬂr&elta%?%ach%g apd Sabin
Sabin_ strains of poliovirus pes |, Il For

AEXT CEPTIBET SiPet &t and HAIfPrerity by siinerriee vebtihe et
Sjpei@iee cattehl e Bich Giluta[ &eﬁa@hhﬂbﬂsut [ng.ntlﬁrﬁ&ﬂ; bcﬂg mtervais One

grouﬁgflaplgﬁc'st?: 15%9’%&' ete nw a eyrat %\}\léeéjlgoroﬁc rd;!/lgtlﬁ)ii gaclhgrf gua[ g

ugr@@jusptdgrlyemhla@ﬂ |W!]tl {) omL IEEh@ lﬁena)ml reglon p&the hind leg. Twenty-one days

fﬂgﬁﬁ%&}ﬂtﬁﬁ lbYooh ﬁ%h‘l%ﬁ%u\éﬂxt l‘;]ongeagh %m'nnél rz]]rcu} lpfsetu%npgcﬁected

regi on of . Twenty-one
f’ﬁ?)h‘iﬂieéﬁﬁ SérP f%l‘*fb'aﬁuqe% gséwav\ﬁﬂr qaﬁbﬁnwaamtme;ﬁtaﬂmne@aw placed in

anéasalvo a8t fbﬁ@ch%@rﬁ;hh”irﬂd@ fGiQ Iséfﬁrgt &thed LSRR AL RGN Al aRfifon,

U8 PPt 2R gt o TR C RO ten &gk g tensions of
the rﬂsmcmambes? Weat. dlll e pla@s dry plekiel U{aeid* WCtA0, Mcbage @r 3 Wburd, Ehen

e res t s are .in ed to
A o2 S R B PR S PG e
tllowingdayrte ok wtll wed it pesd ld\ae%ttl"’CaIOw itchlextqplf@t’@sysanBer the
Egnﬁ)&%gn 6f{?:ul§.m$‘1§ e (g’[]?foal éﬂ p@l‘ltaper ex% 15303 fil'g géllﬁr%elllu:imn ratio af the time

ovved to react over n|
gfwé’ e rtienls cauhtedgant ﬂx- rmnoceléhqr@f isgregtertis thetnpisralizing

frobdagWien gFer%)étah@iczﬁ‘ Fehmie larldacmaﬁéi’lsérﬁof G |tés%§xqs bR & BT
CO2 incubator for 7 days. After th conpl etion o

@H?Pﬂ??ﬁﬂﬂ“?ﬁﬁmbPEFW@Pr@Qb%e%EV? are exam ned, the
Ser Umedhlts ot ihe Beckidbic@tettlaresh@vil ih TRHISD 19k 040%8pan Polio Research

tralizatio ul ated, and the reciproca
Eﬁqme aspigde ga??gggﬁ&the neutralizing antibody

titer. Fron1stat|st|cal treatnment and conpari son of

the test results, the test specinmen nust have a

pot ency equal to or higher tihan the control. Results
for the accelerated test are shown in Table 1. Lot 04C
(Japan Polio Research Institute) was used as the
control IPV. 35
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23 Table | Specification At start t 2 of test nonth 1
nmont hs nonths | nactivated polio vaccine Equal to or
higher than 1.7 1.7 15 2.1 type | control |IPV

I nacti vated polio vaccine Equal to or higher than 2.1
2.01.6 1.5 type Il control IPV Inactivated polio
vacci ne Equal to or higher than 20.3 12.3 5.9 6.0

type Il control IPV Precipitated pure pertussis 8
units/mL 15.8 13.8 14.6 273 vaccine | Precipitated
dlphtherla 47 unitsink 97.9 109.3 85.9 102.9 1 toxoid
Pra8i'pit ated tetanus toxoid 27 units/m, 72.3 88.6

1105.5°79.4 5 Exanple %%x5¥?ro Cel | ﬁhﬁhlvagroh'by

-

fi0h . . : LA 3
M crocarrier Methad, IOVIFUSIGUﬁtI%%£&P mpxég months

VRIAv&R pbid G dvat had—peet —tged—;
|tpp§a\ast &tic cultur '@Eﬁ&?{f“%’éﬂ%m K V\g?kl nalwk;ankllof

elcOvatdd SbliccvatdAiCBY e ehEEr aaed Wi trypst s EETA—
Sleltt | oF anzs%tr%‘}g{,mv A ED‘A)il To TR IE TS

QRRREi ot dd ORI 28incB O BRI 0P RigHeP 1l NI ES 53Ny $3pSEqygnt iy
syspanded in a cel kogthigpt/rh medi um ((Dul begco' s nodi fijed

EaglipaaBBird fa(SNVER ue@/MIal N Ng 5 Vol (¥gcal i3 geroms 0573
3%ct@di um bi carbonate (NaHCO3), 0..1% fructose, 20

[Pgdciphtated dijHieasry C1 M47 aitéfml00 PO/ NL KanaByCifaps | A3 | 1029
me@idocarrier (Cvtédex | (trade nang) wasiswelled in

PBSipfat}d tetantk @xbidv ¢ 2 Bdrtk/mlli zed at L2%65T Or gsld MG €S,79 5

then substituted with cell growth medi umand used. 15

Celligen Plus and Celligen bioreactors manufactured by
runqyﬁck_Sc%entlflc mere us%d aiithe culture

ad&ed(kmcmhenmbloreactor follomnng mhlch the ceII.

growt b, iU to Vol (in
Phe " B bR R BHARE i s iR o8 apyoripan o Ver
cellstMW GG 3 Wweese @enchqdecth awypsat-ERT 4 eniqpien et A5Pen@fin, 37404 EDTA)
@nen gén%fﬁ@)'ey 9[%0@ mlnl 09199{9&%15 %%Leg&n(lp%pegg gjrp e(l)/(Q.eIi a’f\?@"&f’ medaum

15 and a rotational eed of
é%?ﬁamm?fsﬁeﬂéaeewdw REEN S Hehbp F?gbfsa'umthGmdlam

bRELERREIHI®S, 0am, fﬁlfctoseozol,@/ﬂ@sn{hh%v@m %angﬁpﬂ%ikéﬁm;%ﬁ
from day of culturing

carriged. out ceg { gush

r at e ‘OFTOSHBY 44 %/Paﬁ"et’ o[z 5&‘5%‘%9 BHFEY ik ﬁ‘éﬁéﬂ'ai‘? ﬁ%‘ H‘?—ed at
b+b€éadﬁommmtM®nenkmmedamnannﬁ&hm&mmunwwaﬁ exchanged
once (ﬁ:\{ggégl’lx?stalﬂc? E‘ )JIOFEIH TS manufaclcu liﬂ) \e\x%mqgélscly Ec:emtﬁc were

usin TJ nter
used as the culture apparatuses. The microcarrier and cell suspension were added to the

bioreactor, following which the cell growih medium was added to a final volume of 4.8 L (in the
case of the Celligen bioreactor, 3.5 L) and culturing was carmted 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 NaHCOQj; at the concentration of
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 culturing results are shown in FIG. 1 (Celligen bioreactors were used only in the
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25 The cell culturing results are showmn in FIG |
(Celligen bioreactors were used only in the 24 3H
tests). At a carrier concentration of 3 gilL, the cell
count reached a maxi numon day 7 at a

| Shcgpndentarsr corengtam of hglobe tellmm&ﬁché%naxﬂhﬁﬂbn &% 7ata
i t a.

S e el SRR 3ulRE DR el i o
d@\ 0! 2 igdt-qogcentntipn stpqfingeqell mmtcemm aboqex@w selgfmLtaftar which it

CREkdsed. QAREAALEREARANOI s219%he cElh&uﬁ%ctea&Q Y period of 11 days
i ncreased over a period of day _

i RomeEht T a f‘ﬂfﬂﬂgsctﬂﬁf“f‘iﬂﬁ’glsﬂ-e‘%blgmﬁuh%é?”b'(@ll bttt count

-(Em'edséa ongtay | X gh thk k-gse bﬁﬂloi h&c@tﬁ}ah&%&tnﬂ EleRh8asSRE P cell count
W concent rat i on st art I Ng

%‘F fa]mer ﬁ%”ce"tmtf‘ﬁ °?f 6’%‘ é’T o %@?‘Fr o8 SEnt0 thagithegotal gelf squpt at a carrier level
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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
Bordetella pertussis protective antigen, (C a

di pht heria 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: (b) a step of infecting
the Vero cells with a Sabin strain of poliovirus;

20



(c) a step of allowing the poliovirus to proliferate;
(d) a step of recovering a virus fluid containing the
poliovirus; and (e) a step of inactivating the
poliovirus. 3. The process according to claiml1,
wherein the mcro carrier hasamisconcentration of
about 4.5 g/1 to about 5.5 g/l. 4. The process
according to claim1, wherein the mcrocarrier has a
clorcrpdessdb peuohg 2 ededirted Sacgink corfainidie process

accorm)qglnggl\gthﬁkmn]Sffal\lqﬁéF];ﬁl n the m crocar rl er I S a

dextran m crocarrier e process according to
cl ai nBl = Bodlerr i nerirdsis pttespvepintionn] t uri ng the Vero cel |

(step(d)a)iq,mhé,g,g,@rdrgngd out on a scale of at |east
about litres. | The process according to claim1,

wher eﬁmat‘eﬁ”é‘"%‘t”éibd of cul turi ng the Vero cell (step (a))

i S Cathé preeksﬂdhapﬁihcqaﬁacs?ép%fahmﬂ& krﬂﬂéﬁres’éml&?fré’@adohﬁ $Pw
pr.ocess accgrdi to cl a|m2 further

n
é‘%%?r% ohg Mg, e‘&ﬁ%‘% 1 be iperufared v aSpkin gtfajoef petiowing.
g. Tﬁhsoqasscacmdemeaoclemdl igtheocoaipasing: 8, wherein the

f d ). f i
pur T Fof] Depl fReclil EPvL -2 bk TR G S5 bl g\.-g,sggm 00 by

ul t r dekeatapiof Ylgairizdie, polipvirps mleaatﬂ ng a re-sus pensi on
of L he) el oe;eco@m i i Bt 10 pdifil) 4T

chromat o P process acc [ ng 0 claim?9,
wher dfi eﬁé’ 'ﬁ%ﬁ‘“?"i"&ﬁl&lpe’l‘f’"ﬁys col um chr onat ogr aphy
vacci

%'r Iold) lele dor%czélgs aﬁ ogdn%%té elg;ﬁ? la, C“(r:hgfe d1 tple %{060 cC g?han concir?:ranon
of about 4.5 g/l to about 5. 5 g/l
4. The process according to claim 1, wherein the microcarrier has a concentration of
about 5 g/L.
5. The process according to claim 1, wherein the microcarrier is a dextran microcarrier.,
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 3 litres.
7. 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 litres.
8. The process according to claim 2, further comprising
(d-2) a step of purifying the virus fluid.
9. The process according to claim 8, wherein the purifying step (step (d-2)) comprises:
(i) forming the virus fluid recovered in step (d) into a pellet by
ultracentrifugation.
(ii) sonicating a re-suspension of the pellet; and
(iii) purifying by columnn chromatography.
10. The process according to claim 9, wherein the purification by column
| chromatography (iii) is carried out one time only.

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