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I NVENTIL ON The present invention relates to

the YP&HBP7vacci nes for protecting agai nst 5PpuolEPmprsesen
and in particular to conbination vaccines for

protecting agai nst polio, dvagicieei a, tetanus, and
pertussis di seases. BACKGROUND Conbi nati on vacci nes

(which provide protection against nmultiple pathogens)

10 aFEhlbﬁmemNﬂ(bN order to mnimse the nunber

of i mmuni.gation uire o confer protection agai nst
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ti) Ilmhpeaada xmcpmml&nqe aﬁiblﬂhﬁtd@ RABEnds afof rotzaﬁg gamst polio,

ntt ed n of antigenic conpetl

(or g Fé‘?\‘@é& ?aé%“ t he devel opnent of
mul ti - corrponent VaCCI nes Antigenic interference
refeg bservation that 15 adm nistering
mJItlpFe an ns often results in a dimnished

r espons e Combinetidnatanciagt (WRA Srévidedfrbt@iok Aedifle niuﬂ??f@faﬂa) gens)

S e en such antigens are adm ni
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| nact i va BB 5o PR P YRRES 1) Th‘érf’éﬂ?”o‘ioc}‘léﬁmq hepoBenon of
vir wstlgeamdbmpeﬂaﬁﬂqahl AtetSerdny RABE tth )
i nst, %@egpvga aLan 0T o0be vwz%g(%‘/‘é@’g’é&} of mutd
After SPEES of ATEERIG r EYFTIRREC t fepartel &@s@béﬂwatlon that

130l |admm¢m:mg G‘Sulmﬂe eptigsls afeeidseld inve divhinfhdd l:eQISonse to g rtain

vac oday contains 40 D antigen

i na%%ﬁ%af c}graqu | | O\}f‘ef‘ J&r ¥} PEPORRARERYY , WirnDsepl ﬁ@;@nns are
uni taétnmfstaredamdwnmdll@d poliovirus 25 type 2 (MEF-1) and

32 D ant} nits of inactivated poliovirus t

( Sauket t g?emaglonlﬁfcé’i‘%%ﬁ%%‘m which' can Prh@ﬂbﬁe'%ﬁqtla pertussis,
|nv§|lrtsmdwnhaumn5ucwyn8ltda@wmf @tkﬁhﬂz that afedyBahigo

29f k)gilovﬁ‘gs a Cgrn%an adBe uat e r |n'p?ovg‘gﬁl evg Sh%?twated
protecti on a éiaﬁ@gplﬁlaﬁ fype B infection (see
con&ir drestaady wommmawmmswﬁdwoﬁdm@mws% ty to

provide doses o{ | PV. 30 vacci nes for

i ndi vi dual's TR KEEY oL sreh dhe s dosecyt P‘FHEWF«‘WEH\@D@Wd as
Ac c off@livig lwsithint e piceise %nﬁﬂ%ﬁﬁﬁ%d&? dRhfis Ags D’%ﬁﬁ%{{ Sunits of

red PV vac may only have |
ngﬁtgzntgé) (glllov tyﬁ%“?7 é@u&%&gﬁ{ggm By Aragtivetadpoliovirus
25_)t h‘e'pe aA(MEBens)d 3253\@1&@5@1111[1@03? inattivaRf ﬁolﬁﬁﬂﬁ&?@% EgSaukett) (e.g.

pregent. -Il'—;]\zﬁi I on prow des an I PV vaccine o
i nvention E’prl sing inactivated poliovirus type 1 at

a dose gheatestnt ilvemor ake t s, {
20 D-anti %2n ani ts, Ore. S . ﬁﬂ;ﬂsglgl} fd‘%ld i@@%éfi%es @BV can
18 G148 %@W&GW impraved level of Pm‘PWOOFPSaleﬂhIDﬂD n¥ueh ,vaccines

t hecapy asasiderdbley @iVhhtBes RAPMIECHe ABili r@%ﬁé s o{jostep% PV
ri sing inactivate IOVII‘US 5
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RS dordhe igdiguals maeedisreetni ¢ s, e.g. 8, 9, 10, 11,
12, 13, 14, 15, 16, 17, 18, 19 or 20 D-antigen units.
I n anot her enbodi nent, the present invention provides
an | PV vaccine of the invention conprising inactivated
poliovirus type 2 at a dose of 2-4 D-antigen units,
e.g. 2, 3 or 4 Dantigen units. 15In a further
enbodi ment, the present invention provides an | PV
vacci ne of the invention further conprising diphtheria
toxoi d and/or tetanus toxoid ancUor a pertussis
vaccine in the formof killed whole-cell Pw vaccine or
acel l ul ar pertussis antigens.




In a further aspect, the present invention provides an

| PV vacci ne of the invention which is a thionersal

f r SWORAOROIBRA7 conbi nati on vaccine conprising 2®CI/EP2007/059391
i nactivated poliovirus type 1 at a dose between 10 and
36 BUMIMABRTOETHESINVENTION' anot her enbodi ment, the

pr esent }anent' on Er ovides a thiomersal free DTPI PV

conbi natt RN e BESCRh deRLEn PTOSKIeR oftEPYss Fasyced-dose TPV

| Nagicoivmer Gehigh0hia@\oinfyUBaveYIP® donfifonénts1 88 a9Thade TPV components
6 or 7 D-antigen units. In

D-anti.gen upnits, e.qg. . >5,

anof%lgneg%@d’lﬂ}?éﬁ’{h,gg?sﬁe present invention provides a

$hi omer sedcordin@ly, Bildhe Wdfect RY pRRERIRAAGA LIS AP O TvaldiR of
| nvglnt.rllont.cocrz%lrl.s.l n?r' i nact.i v?t ed poliovirus type 3 at
a_dBSdmSFIB POPEIER Mg Rotiaving bpe 1y @ dose gizater tign 10 D-
25, artigen @hits a2Ble@thaP oD -amided @fitsUAE 113, 12, 13, 14] 15, 86, 17, 18 or 19
furébe{. enbodi ment, the vacci nes of the present

i nvert 1on "REY al so conprise one or nore antigens

sel ect edn fohe RMbBEMEHOUR FevREH Bldnfign Plovidde RAPY i vacEhe30F the
il.us influenzae b antigen(s)

I urfaﬁgj?i anti gen, .Haermg .

i WA CORISHGi TACHY LI PObAYIg dES) 2t AP Y- 3 D-antigen units,
mené.adi 9,10] B, 2,481 149€35)(16)17, Ngi1$ 6£70 Praffieh Baitst | di s W
anti gen(Is)‘1 Nei sser.i a ni ngi tidis, Y antj gen&ﬁ%, )
Nei sseri a Tﬁ&ﬁ? PP 1B° BICRTRt Byvendiop ipErvifies #n 1HYe paceing pthe
A ainténgiem copridiig imativmaehdlidviisRipe 2otd 8RB 0824 DAntigen units,
parti ?Zu%au apsul ar. saccharide antigens from said
bact®&rt 4™ PeSEL™T maki ng the vacci nes of the

13 nvent i dina &nrtheadritddpieay idgteseddbiieMohl fNSIR TR EPV @4d8ne of the
"vacci ne" le with the term
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uni ts" Q! Ié%‘ The D Enti eni.c formof, the E)ol i ovi rus

i nduces "hRoTERY AReChdlit PLFTIS iiGRtan PBEdred 1Y yAtcingerf the

u Pi mﬁen:i_af @srhicadistg) thiethersdl f(‘ffeODTPIlETé aﬁaﬁﬁidaﬁotf h%:cm@%h@ﬁ&ng
i inyventi.on) are the pmeasure tota antigen

2(gni T%G%S?te%ﬁ’&lﬂwﬂﬁé’ﬂ’é’&raﬁ% g"sﬁ ggtl?’e H\p a&%Sﬁ Qeptigspdwitsyr i or

to for mid aiottenembodidet, ihdRschtafnich pbVigd aahi8madsl Srle DTP-

ea thn'%n dose of f Oflm,ﬂ ated vaccjne (typically 0.5nL

final SYBPEALIR vepgng offheinyeafing g anaetivated poliodns per at

uni 4 dosasf2-NBldntigenainhs, k. 3, B@r aAl-antipéh @htg, publ i shed, for

i nst anc by th ur opean Phar.macQpoei a. For. i nstance,
D- ant | gzlhaﬂ?ﬁﬂef ?“%PEW%E ﬂi‘?é!i%‘ﬁ’i‘té’&l"eﬂg‘?%ﬁo‘f‘% apthipmprsyl dreg DTP-
2515 18y ciebinklidneccdite dXRnpl@tibn (onkrdk iBSvated poliovirus type 3 at
quan%f [ gépgf béﬁ‘FELI SA") glgl SW%%TE” opean )
Phar %8E & & PHER JuS: 58t ekils f"ezi3 Elir Bpder 29 D-antigen

Phamitacopoei a Bi ol ogi cal Reference Preparation -

avai l able from Ph. Eur. Secretariat, e.g. Code P 216

0000) f asﬁ’ﬁ@aaﬂwgwwoﬁheoracgﬁaﬁqo RS B gRtion may also

naroimatieusmerd fdrh anfiRuRdecRiIefin@khel GE8E corBistned8r epatitis B
30Thu§1rthe anyﬂ?enﬁgpl t. yal ue E'S wel | ‘understood in_

¥ hSUHTE . 28 Fh TR RY ) Jellien ey Bi Uy friesripymestiegiridis A

ad rantigea{sy, aVeisOeridOmediNg@ridi £C Ghfigen@h, NedSeAd WEM difRs WMMHtGEh(s),

[ SMSQI cal I%/j. one I(’}FJ' ectlén. A typical human dose is

0. B BEHPLRA & PR Gb SEEsserd) s gt B Slebr @oantigends),

v adddpatitisadlnmimtigsi(k)ntahd Bafidhelt [tghhi antigen(she if YhiiculhPVapsular

or a vacgcine conpris t hese conponents herein is
inf@ﬁ%@@cfgi I?ﬁﬂ%&%?ﬂﬁed polio virus type 1 (e.g
Mahoney, as preferably used, or Brunhilde 25 as

mar ket ed by Statens Serum Institut under the name of
Di TeKi Pol ), type 2 (e.g. MEF-1), or type 3 (e.qg.
Saukett), or a conbination of either two or all three
of these types. An exanple of a fill (or standard)
dose (40-8-32 D antigen units of IPV types 1, 2 and 3
respectively) |PV vaccine for the purposes of this

i nvention could be Poliorix(r) (GSK Biologicals S. A).
Thus, where it is stated herein that X% of a 30
standard dose of IPV is present in a vaccine of the




deoxyri bonucl eic acid (DNA) or single or double

stranded ribonucleic acid (RNA) or a m xture thereof.

Thé’V‘P epP28¥3nponent (s)" from a pat hogen or PCT/EP2007/059391
"conponent (s) affording protection to such a pathogen”

Wit hi n INMhoGR6EAES: BE vichBed dTVRThIBRoBE ﬁbd‘;%rbﬁded.

i ntended 15 to nean one or more antlgen(s) rom t hat

pat hogen. The terns "around" or "approxi mtely"
herein are taken to nmean 10% of the stated val ue, but

shoyl n . keeping with the context of use. 20
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r ef\ﬁé’lB N@6ewh OMteatattOBSd (JRO d{th[L&Hédf %rmtﬁsﬁhbeo nb)ﬁncge European
DTP | PVHB) . . RP was neasured for both "Met hod

EpacoRpeige Fog inptangs Dhauiset units guy be msasuzed %tngzl@oEIéSA test

15[ h&s&feﬁ;ﬁdﬁf il Hx2MpRoseDlAGLS frhntii@idd BEBLISAMY Belé ! Evropean
ty s 1/2/3) in conparison tQ a_placebqo with 25% of

TyGepocie; prvides a Hsita fample pGempean dﬁiwmrﬂeonoyllae@wiogwal

2 &{Bier&ncat’rebhrﬁfﬂ)no— Aailhbis K0 PR FBur, Secrbigtiald, %@o@@ﬁ 10000y for
relatlve to DTPaHBIPV ( edi ari x)

| PV nmeasur.ed [
( FiESTpn of SRR PrrguPEuBETers Ghemewons Saseia Isue,
wheBib 96-25. nauﬁhbnraaﬂgaam@mam@ﬁ »@n ubddR6dd iRthe bRV pot ency

and to al uate the stabilit | PV over tine at

204i f f er e(r?]%ile ? j‘ereli’ols IﬂE’T“ﬂi/K eps pstespRiratpp of|the vaccingef the
pr esehtion, w&nﬁs @@c@mﬁé BhRstich, Wagsitdl Surhifh dbse B 0.5mL. Of course
combi.natj on vacci ri sing antigens from
pol YHysdgses mab\f}s ‘Qwalsfaﬁfl.ubmﬂcpkye ﬁﬂﬂuylﬁ%laef@ﬁhd?n
di pht herh@grh BJpVGr @shédindi démphﬁﬁgmese(d; or%% qkelteﬁi 1& anended

pertussis r Hepatitis B. 15 The an ens of
i n\}‘éﬂ’te?‘blﬁa‘i%ﬁ%ﬁ‘g%%‘euvﬁés% GréeMaboney, aSPre EPff?ésor&mnhﬂde

25 hexs iniviefidi BNStaBYs @@mﬁ QR Su@aierqﬁe hal?ﬁé bﬂ’Bﬁ"eﬂEﬂ%[) B@yz (eg.
or PV types 1 and i

| PV_t ; 2,
t yﬁ@él‘z if %ﬁﬁ’vg 3 (%E SW@ yﬁéscozlbaﬁf&nsof egfer rtwom# {reof these

2 afsks.An example M b Rad@: Shndafd Badel A0-sLIDAS bhtbRA ﬁﬁjits of IPV types
pol I known 1n the art. In one

§V|r g are wel |

entlo respasV LAV VA, 1978 PYipeses of this dprgntipnagpuldsbe
C OIPFLAN@ ((GSIe Bialegicdle S §. , THBOWRRY iR & RaliK RRIXR of 2
vacci ne IC? is.inactivated with f or mal_ dehyde (see

30 o5t &%ﬁﬁ? of G rippregept iy 2 vacsinpof thogpycation it g5 meantB-amigen

Amun#ly/ e@&?ng to X% of 40, 8, and/or 32 D-antigen units of IPV types 1, 2 and/or 3
respectively (as measured in each bulk IPV antigen type) are formulated within each

dose of said vaccine.



25 Zi mmerman & Spann 1999, Am Pam Physici an 59: 113;

Salk et al., 1954, Oficial Mnthly Publication of the
ANBYQ 8#02PBH| | ¢ Heal th Associ ati on 44(5): 563; PCI/EP2007/059391
Hennesen, 1981, Devel op. Biol. Standard 47:139;
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enbodi nent t he Iég/)\slyg\éh oa#ﬁg?g%}s%%gd E%hgogaécfcg%dg @’mﬁ)f(tl?s e
wi tiRCEOHEFeonponent s i f present). In anot her

enmbodi mERE, e sRVhGRFPONEALLS): Pist E}?ecl%gatioﬂvqmy' Ofidicate

nay e adsorbed onto an al um nium salt” such
WiPGHATHY QF iacerschegdganddeqledes bash. The eepsur ﬁaqﬁlgarw' gifigen

sot hesy sRPRNERASH i 1y§arce§a$ﬁ& Jor it Ba@ R BRINEIRO BLABN sized-
the I'PV _conpaonent of the invention may be adsorbed
ont BoAArides #hdn Phgﬁsg%b%ﬂd% ciwhich ngfuzably dadiere Jens Sysrrhereof fepeat
a fumit hﬁrwlﬁémﬁ-glpﬂﬁ'ﬁﬁccﬁaﬁﬁes| R M&@@Q%Wr(ﬁ&na Vﬂlgre but are still
adsor iﬂ%ﬂa m xture, of both al un1n|un1(% roxi d

and2gd B A GEYRTHY Rirrpyne f%ﬁa%? Berghost) e rﬂrwllelﬂw
COWH@H@&L@mﬂ@M:Bﬁmﬁﬂﬁﬁmﬁeﬂ7ﬁﬁpafate'y or together as a
m xture, | PV may be stabilised by a particular drying
1 ocess TAS @Bk chuclsisy aish eromogmosumrpe spgls ov idpybic yisgnded
be QBJQ)MBoﬁlI&IeC&idd (DWP%‘& Singld BEdSBlc strittlell HbEnIBRY L (ﬁNA) or
VERO cel | | ine or PMKC, which is a continuous cel
I|ﬁ§nHEWﬂ@@H’fron1nonkey ki dney. VERO cells can

conveni qa¢ | P ecdimlohsth@ Fom' 90@&1{0@@1{ $r “Chinbdtefi(S" atfolkfing
VERO ce] | s before and_ during viral "infectioh nma

! VBRSO frosigh 8 Pefhossey kD dirveceiess ahthe ivaptiondigrcp ig dntended
15cal th me@! di¥lor MOR ahly ei(swﬁbﬁ&maagatﬁctgeyl d be obtained from
sources _which are ree from bovi ne spongi form
encephailh¢ tegny ‘Beomnd” e peniedmptaly” hersis arafolsnye meet £Y00adighe
S UGRuSarh®, ﬂu@&mﬁ%ym dmgm ¥ db exté\f&s@f growt h,

virions nay be purif I ng tec ni ques such as
ultrafiltration, dlaflltratlon and chromat ogr aphy.
Prior to adninistration to patients the viruses nust

be inactivated, and this can be achieved by treatnent

200 tWS@W@QI%EIGwseS may be grown, purified and
| N35kIYa! Bt o b Relative Phny\GP) b ? RONFISE.IPY hfiod
a concenirate m xture vacci né use or for
addlfpr%\‘lc‘mlii”ﬁtﬂﬂh@gé?ﬁéﬂsedl pht heria and tetanus
ant i genTROFhERY biRAhed AP foﬁﬁulg-[)ggv“ﬂflg }{o@Bf production
DTPa- | PV conprising vacci nes.
vac3<:| Wass ewmindde i yrenini eempgrisen wethpreé@@m ﬁonnulatlon (Poliorix
25" | TORROhioH b&ﬁb’fyarﬁsffﬁﬁftkﬁ 6 BVPWE Reasire® at dollR 100%,  50% 25%

admnistration of that anount to an I ndividua

i nagd 2%)5%0%11@&@68‘5 dgve (4&/B/3R Pranggengmife for tpes 1/2/3).
effective for treatnment or prevention of disease.

Dosage treatnment may be a single dose schedule or a

mu Kigyse e2.d Fyelugiom eefulthe (Relgfivei Rotenei ndP)ook IEFPWHISES)IPY

St anchadistiARmssiRfs, Pol i 0 vaccines today tend to contain
40 D antigen units of inactivated poliovirus type 1, 8

30D ant i g&ke waiceey of mednsed idper dBY pbiri kit rigenulaties O Metipd of
32 p?c%@ctﬁaﬁtj”gﬁﬁ ‘Mytﬂoﬁ o(P rd(fﬂ&ﬁ)tn' 4‘%%‘%)@9&&68 \i‘rh LG 11]i X%aﬁson

(e.g. Infanrix-I . "However resent 1 nven
ha\F‘é'fhs Eigrencs f@gm}lat#% r@okiovixt foraulaten aaés@EP@PVHB)/ BBnwas
be Mseekd Br Kt @liény &?ﬁﬂu&t n%n([ MARES rcldﬂctﬂy'ﬂ@l” at 25% of
enbodi nent, an | PV Cl ne of the presen

i nvention may conprise betmeen 10 and 36 D-antlgen
units of IPV type 1 (e.g. 11-32, 12-28, 13-24, 14-20

or 15-19 D-antigen units). In 30 another enbodi nent,

an | PV vacci ne dose of the present invention may
conprise IPV type 1 at a dose of 10-20 D-antigen units
or a dose greater than 10 D-antigen units and | ess

than 20 D-antigen units. In another enbodinent, a
vacci ne dose of the present invention nay conprise
26-49% 30-45% 33-40% 35-37% or approxinmately or
exactly one third of a standard 40 D-antigen unit dose
of IPV type 1 (equivalent to approximtely 10.4-19. 6,



In a further enbodi ment, the vaccines of the present

i nvention may conprise 10 less than 4 D-antigen units,

2- wWormsiezygen units (equivalent to 25-50% of BCT/EP2007/059391
standard 8 D-antigen unit dose) or around or exactly 3
D [ f, v,

D- 20t @RIV Gosdlad/ Yo DUfigdn &rﬁga%r PH&N2/3)0n LoenBisBl 10 @
enbierchreyiith 23 ef IPYc¥inde of the present invention may
conprise approxi mately or exactly one third of a
standard 8 D-antigen unit dose of IPV ty

15(HEguie2aRelative potensy poll Vniapes iy 2and 3pl ame ﬂged\ 8 umpoinths) |

§n a furkheate ﬁ&@ﬁ?'dﬁﬁv,wéshﬁea‘éﬂsé el DS g—ﬁflﬁ ?pédlaux)

|nvent|on ma nprise 2-7 D-antigen units o

. Figuentsd re Olé’ﬁﬁéﬁlgweﬁb)] tfaﬁetqtmme\/@l@éhen thedbb éomponpntehas an
pr eéﬁ@tton' IPV%EénQﬁaI{W e@zﬁﬁﬂ?@r 18 §taBitif JPTPP LV ES IR i forenP [PV
4-5 D-antigen units of PV type 2. 20Alternatively, an

| P\A%%eci ne dose of the present invention may conprise
2- 4.5 D-antigen units, 2.5-4 D-antigen units or 3-3.5
D-antigen units of |IPV type 2. In a further
1&nbodi ment the vaccines of the present invention may
conpetTAR Eb pDRScRipRigagen units, nore than 8 and |ess
than 20 D-antigen units, 9-19 D-antigen units, 10-18

D- ant i gdhe UPsea, inyqntioy movidesi geveceird (&g 2 Xomdination vaccine)
D- %Eﬂpgﬁ uE[HtlEé}s Gom! g)oﬁémgé @P?Pténqe %Rﬁmllaﬁf SC:g £er&> rium

I nst ance around or ex 14" D-anti genh uni
t yplpheige G?)vﬁlf)éfﬁtiwtndetz@ 12 Baodeteli@perpssis@) gridopptitis B.
1531. 25-46. 875% or 43.75% of a standard 32 D-antigen
unit dose) I n anot her enbodi nent, the vaccine
of 'fh?é'“E}E@@é‘ﬁth‘*l'WH?ﬂ on may conprise approxi nately or
exXapyl eQhCedntohtht9f @ standard 32 D-antigen unit dose
of 1PV type 330 (equivalent to approximately 10.7
D- ant i g&fcaiisp o he invention| iayabe eamprssd FBY dyneeher, IPAtypeR/or

VaQPV'gfpeCﬁO&eIPQ’f typddQ Al Qs&ﬁﬁv'tfﬁéE DLh®8) ST %QM h , ot IPV
antigen units, 9226 D-antigen units,
200- dep gebndri ts, 11- 20 D-antlgen units, 12- 17
D ant i g%tﬂéﬂé bSpres mgﬁméfﬁ,a{@a @Bﬁ&%@ a9 b a&fu Kb ?éntuﬁﬁl% art,
Al ternati vel PV vacci he dose o
p r dB e emhedimento W‘ﬁ'ﬁ%"“&%?ﬂﬂﬂ“@?@ tes 192 3nt 3a#t is remmon in the
Un'vta&meg ak ablt 3Rk Q)%nth\:'ns&@ 7p0119 H&ome Dofiilh | 8 eﬁaé’mh&@ w1th

11-18 D-antigen units, D-antigen units, -

D- dprnalfishydgrisoe dor expmpia.. %emalﬁt 7098nPadftry Glin.MNarth Am. 47 287,
251 NSHAREANA’ £ WshOT 99X AR iﬁa\ﬁl %ﬁys%a%nid a8NsHRie F ?1.,k1%8a\%\?;@fﬁma1

vacci ne conmponent s vaccl nes are we

v ad¥emidy Pulicpfion\pé the Péﬁericinblatbh@i Hetlthssocaation 44(41863; Hemhesen,
B. 1081, iDSEbS B@dl Sﬁﬁﬁl@nd 47189 \B%‘&ka&?sldéﬁ AdBviveat iPsks).

may CO rise Ip erla tetanus and/ or pertu33|s
conponehi pas) embpdimeat the JRY He pptaadserbedyésre. ibsforeymixingl Wigh ather
di RBfpSHehd &%&b&) I-Bh Snddie? %{lﬁﬁﬁﬁéﬁt Qe qP‘ph%Jﬂ?oh&t(s) of the
toxoi ds (DT) is well docunented. Any su

30 prrentian raaythwdf»oabqé@yfowe atumisjap. salFgich analumingm hygToxide,(e.g.

be f

CeEERSIR R BLR By A1 B g v
chdRY campensaté |0f the anveniipn Bt bq aslserbedepntaer Mem;rmma @Pét doph as
PUaldnligigd| ﬁ’r{bsﬂ{atea Th&C ﬁﬁf%n afbodiREnt gtﬁf' api/C @dnllaﬁénfnt(s) may be

det oxi fi ed anal ogue of the toxin for ex
CR¢v®7hed ointooy méstureraf beth gluminiers dydiokide aich alwmmn? ospieR. If
U& 5, 843, 711, US 5,601,827, and US 5,917,017). In one
enbodi nment DT is present at gn anount of 5-50, 7-30Lf
or approximately or exactly 7.5Lf or 25Lf per 0.5nL
dose. In a further enbodinent DT is present at a | ow
dose of less than 5Lf, or 1-4Lf or approximately or
exactly 2Lf per 0.5ml. dose. In one enbodi nent, the
di pht heria 20 toxoid of the invention may be adsorbed
onto an alum niumsalt such as al um ni um hydroxi de. In
anot her enbodi nent, the di phtheria toxoid of the
_invention may be adsorbed onto an al um nium salt such



I mmunogeni ¢ fragnments of the full-length protein (for

i nstance Fragnent C - see EP 478602). In one
enbvolzoveeRBISTT i s present at an anount of 2. 5- BOIEE2007/059391
3-20 Lf, 5-15Lf or exactly or approxi mately 10Lf per

0. 5&!1301*3% Bne d' &P ?P‘@ mﬁﬁgn[gﬁ@hay (3¢ %dstoﬁie@@éb%ratce@f@ thé?P:er as a

the I nvention may be adsorbed onto an al um ni'um sal

s ucHixEC. Yy Uit striflded yde . Partisulah domer PRREO IS nd?mnbed in
t hewiceh@atoxoid of the invention may be adsorbed

onto an alum niumsalt such as al um ni um phosphate. In

a furt h&pliewitys arRyrba eroprdn el cakvrs. Theesll gultusgmigebe 2 VERO cell
adsglnp PNt owlﬂclms %L d3hfmBhs QAtihe AT errH%BM@Er%n@F VERO
and al um ni um phosphate. 5The pertussis conponent

t heceflganeqnuseniangly be culiiredheicregamicrsy Calture ph fheviigh@ cells before
pur énﬁ'dﬁﬁlngoﬁfai B Hich Iﬁw I GANSthe L& of BSGncPderMtOh e shon as calf
(Pw) ere killTed whol e cell pertussis I's used as t

per fetr%aad thisrpaerah sh ouiﬂvbenabyaﬂwé fopeseticoariieh ¥y frge&eménovme
knoyg dg'ﬂ%t‘d? OglRephalied UHSRQ @[ﬁfu?é»‘ ayl BRE FBS100 USaterRtiC tQ,uch as
nmet ho i ncl ude heat g 65C aor 56-60C, for
165 alectﬁbwélgdr@b’sq% Aflepgro hnm@tlse@ay e rifigd osingiecippucs such
M Nddtu@s ltraligra faRirBLgS Wﬁj ertgrﬁatggraﬂy Phabo ﬁlﬁnm%n&?férp%ﬁents

gl ut ar al dehyde (e.g. 0.05% at Toom tenperature,

m nie eél}lsesa@é%to‘?ﬁem%‘(“@te& apdrthis qap ol aeneved dty ﬁé@iﬁ?m with
t enpghaddiy&) or acetone-1l (e.g. three treatnents at
roomtenperature and fourth treatment at 37C)

i nact i vatiupa (raeder giowax puidiied arptnpcévated| individggliy, apd then
lfB' %onsbge@ ivelkPcondontritd BhR nBktuidlfor IPY8EbincVRE 61 Bfaddition to the

. ods of preparing killed, whol e-cel
Bor?d’éqrbﬂ thplﬁ%f‘ﬂa (784 fedanuy @tlemv}ndsmﬁrtvw @upgpents{psDTPw-IPV or
I NVl @Ry d%ﬁﬁnﬂh%@dc&lﬁ&d in WO 93/24148, as are
sui tabl e formulation nmethods for producing
DT- TT- PANHES iy yaccinge of thehinyentips ayill fhg presem in | dagunolpgically

t NeRASe anlduhttei. @Elﬁ%ﬁﬂlé‘rﬁﬂo@&f théttlah{%gnt"i@ Qh §idB8hlal, either in a
Bordetel la pertussis (see bel ow). However, in oné

20 nvngilondase of s pagt of e selide i qffcfctméow ERaHIIA OF BFRVOsHoR aldisease.
of hie evﬁéhﬁh&@%agfbetahﬁngé aés,e%hedﬁ%eofﬂtal Bip18 %sﬂléh%%i(e g

of 5-50 7 . la, 132

15-ipaluding pogptergostshd or exact I y 20 I (lJ is typically

used.  StandA€ BbdedbPpoliodaVREs dlRs téﬁﬁ% Bbntfin WE D aniBWhits of
and may Corrprl se 2 or nore anti genS rom Eﬂrt ussSi1 s

t oxgggvyrmoliovirysdyperls & Rentigrarraiiypiirachysied oHayirus type 2 and 32

er B

B ey Kot

PRN Ki @W@Ver,vthememtmwntqrh baversyronsingly fmsi thed mdnécd alofes of
detgyl £, 64 IBX%% ¥5ihih 4 k@?ﬁﬂmﬂﬁké‘ o4 c%% 1Iﬁf'r ﬂ?!e%{}&{ﬁ’l@ t, an IPV
treat nent or nmeans mut at | on}% erivatl vesl.
Subgedineydaso os tl@fprﬁsesﬁ idventionimaliicomptiss Biwesy30rand 36fD-pitigen
P Qfyk Br W%@qeﬁ QuRsl fzozsr g%‘éht 1455 Br P93 BL eﬂmg@ Gfks), In
retains Its Tmu oglca rotective proper 1es O
3G hesnpthier aythedipienthan Bdcednodospo nhemeéqnt ipveuEpn B8RP 6@F)rise IPV

Th et e

of EP 4R A0 T ARG SR RRCH AR hiFlodoafleBh B anc
of leds éhqur?@slémtlgen \uem i I@ranotStrcdmhmr@nt ¢ wepjnehlosuiglettie aresent
do 0. 0 odi .
ssiﬁieé‘d&wﬁ{a% ﬁ%%n%éz%fg’{”f%%s o et 1%0 pfkiotalely or
exactly or approxi mately 25gg per 0.5nl. dose. In
anot her enbodi nent PT is used at an anmount of exactly
or approximately 2.5 or 8n per 0.5nL dose. In
one enbodi nent FHA is used at an anount of 2-50n
5-40gg, 10-30n or 5 exactly or approxi mately 25gg per
0. 5nL dose In another enbodi ment FHA is used at an
amount of exactly or approximately 2.5 or 8gg per
0. 5nL dose. In one enbodi nent PRN i s used at an
anmount of 0.5-20n, 0.8-15n, 2-10gg or exactly or
approxi mately 8gg per 0.5nL dose. In another
enbodi nent PRN is used at an anount of exactly or



25 neningiddis B bleb or purified antigen(s),

Hepatitis A antigen(s), Salnonella typhi antigen(s)
anovVRIBS/RBISTypi cal | y the capsul ar sacchari de BET/ER®7/059391
antigens of these pathogens may be used. Antigens w ||

typhGaty Mlchﬁmpaﬁas SR dasd 4(ﬁD§'a9f"§e%riﬁ1ﬁ %seo& 1% é{?‘s e 1 BR8valdnt to
gg/ nL each, for instance 1-

9 sebporialy S0AP LI D 152 d HLI4 1 G ATapaiEsh ppi). In another

CONgRYtifnatht, QR 1PV vadincaddké Me Pdsént BB et hay &mpn&@u 32 D-
elicit an .30 inmune response agai nst that anti It

i s PigFeT il A Hab-2ptien yrite déLf Poandigen enis gr 5f-20 antlgen units
5 ndéMp U@ 1ant i gens i s not rennved by conbi ni ng t hem

al t hough actual imunogenicity (e.g. ELISA titres) nay
be reduddigmatively, an IRV xaceine dpssrof Hiemresen dapntingpymaycoppgse 10-

enmboyi mhg&fuﬁnlaelz Y §04nkifh ﬁﬁmaﬂﬁm@%ﬁg&puﬁﬁ or 15-17 D-
alun1n|un1s§?t such as alun1n|un1h droxide. In another

e mbFFRTSIS: ferastangs prawid of SEachE h@%ﬁlﬂ%ﬁ%@%&féﬁ‘t’ i Imay

be adsonpeguiet SmeliAdnd ThW 44Bh&adsth niGaveatisHing) Bhhprise
hosphate. In_a further enbodi nent the further

nt ]ieb“éPF’él hRypniigen 4pe F Bddansissh s Aeqvialeni e 25P0R standard §
al ummlggmuh]y dés@x@%@a dr alabily NDLRERAARANSIPY Z‘%m@ﬁent

unad re a capsul ar saccharide or

ant?&@ﬁﬁﬁgaﬁggﬁﬂ¢§DWQVQ%@mgéﬁFbgated to a carrier

prot ei N 1 @idikidr Shibedihefte 't}féesfacﬁﬁ S{OIRE Prelséht Qﬁv@ﬁt‘iont Hay comprise
enhance, i nmunog enj ci ty i nventi on my

congppfosisnateln ar @xe%tmqné Fhlfﬁ’r‘gtae‘imﬁgard Sibﬂglgammat i“@? ABP/pe 2

13 0 (gtiRgenPfo®pfoRinARly L DSantifenhidfs)CONMPOsi tions of the
i nventign, nucleic acid encodlng the anti gen nmay be

used. _Pll’bf‘ e GRRGHR Shofactipes of Shpgsescht iBYrRation m@mompnse
i NVENpL @lﬁ%ﬁm& Bmvttﬁperze B 2686 Sibobihebs Ipawa‘émﬁé &Hse of the

i nst ance, may be in the formof a pl asm_ d)
t haﬁfeséﬁtc‘%"é‘&m% Wéy ﬁ?‘BP%“Fr?’ -6 Braptigeirynits, @ dnp Bintig@nanity of IPV
dgwention may conprise proteins which mmc

sac arlde 15anti gens e.g. m notopes or, anti-idi otype
20nt | bodiAdEmatyel @t ARY) vRcspr deg qfﬁhq YrYnbinveater Ray ceraprise 2-

C ormsnmtlien ilits, TBY4 BL4REYCE TR or BERID-aeRA ubitd F 1By type 2.

antigen_ T ﬁm’greparatlon of Hepatitis B surface antigen

( HBsAg) It 3 fupaen cmpbadipistyibeypocing of the prepeit invgutipp sy comprise 8-

Har 4qf Dfaﬂu@h @ﬁts, mélrgal%n PeMele@PihaBh@ |D—an‘§i‘g@d"ﬂ1ﬁfsd 924! ]ﬂ-&ﬁlgen

Gregqg et al 7,. Bi ot echnol ogy 479, EP022684

EP0DF9 1188 8 IPT“‘%&?/ upis, bt éﬁ&’r@&g%umféd 1201sD- a@@nn@%ea 13-15

23 NVOlaxi@Sn Rialtd; Figd ﬁﬁtaﬁJ&earé\.ﬁﬁi' cﬁeéiadt@ ﬂaDta'nﬁgblnaﬁn@ts fo@ rlmf type 3
fromthe Elas roni ¢ hepati

| ar GE TR t°|2t5r68§3 /'eaf23 %%37&/@ 3&%%%?%,%4% 7r$‘%t <rfé Sramw 32

anob.raﬁtllggﬁgﬁ@iddsg)to the bl ood stream during an HBV

i nfection. Another method involves 25 expressing the

pr ot ei n Ihgnathes srBediment. thxasriterftlie Prept HESApRRYY pRgnprise

Pr eRpfoRinalYy SPUREIS D& hirddBf b BEnRACTHNNLAPLE GRit SRE BV IPS 196 3

%east pichia, insect cells (e.g. H5) or manmali an
elﬁe@uv*ﬁﬁ‘étoﬂB@%‘WWPﬁ%@eﬂé@@ nto a plasnid, and

its expmes $ur91@r Elﬁﬂfﬂuﬁé’h@ éﬁ' I@$magolﬁ@¥0s9 &f RYrésent 13@11@6’11 Ray
pronoter such as the " prompter (fromthe

gl fegwa%%%%@n@geawagﬁ@ ﬁa?éé) aéﬁ%%f@ew geiHgsy unifsy p1-20 D-
y eaaSlh%dﬁ&Mub 9244 Uamg& unlits, Br 38116 Plnh&h Git§BAPYRpeIBS Ag
can then be purified-by a process involving steps such
as precipitation, ion exchange chromatography, and
ultrafiltration. After purification, HBsAg may be
subjected to dialysis (e.qg. mgth cysteine). The HBsAg
may be used in a particulate form As used
herein the expression "Hepatitis B surface antigen" or
"HBsAg" includes any HBsAg antigen or fragment thereof
di splaying the antigenicity of HBV surface antigen. It
wi Il be understood that in addition to the 226 am no
aci d sequence of the HBsAg S antigen (see Tiollais et
al ., 1985, Nature 317:489 and references 5 therein)

. HBsAg as herein described may, if desired, contain all



25 which may be done before mxing with the other
conponents (described in W93/24148). The Hepatitis B
corgon@snseitoul d be substantially thionersal PCeEP2007/059391
(et hod of preparation of HBsAg w t hout thionersal has

been pr eAfl.ke%&ﬁJvé{Y PRk ShEGh dbséEE’ﬁﬁQ %&Z&l} invaion may ¢ comprise 8-

Haenophi l us influenzae b antigen Vacc

conmp?: E Brageannityehld Prapigenaaiin piilBo P-piigerenitzakl-18/Pantipen
hav gnie 1 18 $edrkiD&udi®, fé@WbOaQﬁ £ unikd] %M@%lﬁl%ﬁl Ol uhiR® for
i nvention may usé any suitable emophi | us i nfl Uenzae

t ypstancggrqupder cxaly Iadt-rmigen waly- be capsul ar sacchari de
§PRP) from Haenophil us influenzae type B conjugated to

a carrier protein (Hb). The saccharide is a polyner

of PiIByaecineqopippegntnd phosphate. The Hi b antigen may

opt i onalrip BRciacsLE Red kaﬁhH&' L 'p%lﬁ ke ﬁgﬁgﬁﬁtlﬁﬁa, tetanus
descrjbed in W97/00697, or nmay be unadsorbe . .
des#l %e'e?riuﬁfw@le@ﬁ@dfmgfawnﬁqavy’fh@tnw&m Hgydeangpse diphtheria,

5Sp£%€ahﬁddﬁdrﬁfﬁé?ﬁ§s$sc% aEksREpPLi on. By an antigen
bei ng " unadsor bed onto an alun1n|un1adjuvant sal t'

Iferein iThejdphthesintantigon s umnsally a fipkthesis oxqid.cEhe preparation of
dediipph&f t@ﬂﬁ&r(@T? %W@ﬁ Bfbubr@hted. h@lyasmtélgce@lpﬁ’tﬁerfar ©°8d may be -
alun1n|un1ad uvant salt is not involved In the rocesg
of ¥s§f-rHor Hlﬁfiam’j’ PRy brpeodieer Gn purifinsfion efde t9sin From a cultur of

co nCHrgf?JbﬁQertuQn aﬁmwe%lﬁ;we%y emmﬁ@an das,gmaﬁsn ght kG hatively
one T-hel per epitope (exanples of which are descri

bel B, byamefipasion pea reeqrahinast, oo gectically deipified analogendditle, toxin

1§3R'\/¢f8193xa§r$1d0ftt:mﬁ9ﬁ 6r025ﬂh9r Hlﬂﬁﬁ&t 3s Qbschb@t &1 WsP4,709,017, Us:
e reconstitute

ed
et SREVH40S SaDY e i U OWT 81 s coppilesshDlys preset a an
CONRfdudi &¥%-5Y, hgbm&tabgf%ﬁhﬁtegpmsmpty%m& is'i@ p&mn&o%e In
of the 15|nvent|olﬁili I'n one enpodi nen
pre% dpther; embodinagns 1so]pre§5:nt2gg@ lovg dqsg c]:f| lgssdchan SLf or 1—4Lf or
ap pi[ﬁﬁi@xﬂﬁﬁ&iz 36r Qﬁacﬁﬁ( 3¢k ¥r SR8 RICTHRILE @ﬁlb@(ﬁﬁlelg 51%1phther1a
t her enbodinent, Hib I's present at
2% | fewnél gk the (I%vegtmnlm@g‘ge adsorhed prjo gp alyminiv seft sush ag elugpinium
2. ShyjdrdidR ARE vkt %)nb@tﬁmgﬁsﬁl@ﬁﬁﬂlehg t&é.@upgfl #9243 nt@Pmay be
Neisseria meningitidis types A, C, Wor 'Y antigens
Theadserbed qete & alysenipmy st isenl Anplumivivmephaselisisy ilgea efurther
Cap&iloRimcathE BRhind$s Bloi@maP6L &lshibl SRb € ﬁﬁ)ﬁgmfof 9&11 bRfinium
group consisting of N. neningitidis type A (MenA
opt pEraideyne pivgan phosehgtea carrier protein), N
24reni ngi tindkanby E’ﬁlggh 61“[%9 Cave@Rhli0 lchllﬁr g@taﬁ%ﬂ&@tﬁgﬁcﬁ of
a carrier protein), N nenin 5 (Me
opthf?i??ﬂpg F@Bﬁ}oﬁ@lﬁ% eDtaee welk gmrvmem thyr @ﬁ én @)Ie elabmimwnt TT is
Nrblictd sl Burffitfion bt (M esin ﬁ&ﬁta'celmﬂé !)fthQQFlHMﬁ%tE:Q f5iRwRd by

carrler protein). he vacci nes of
i m/élﬁ*@fl}celrflef?é}ﬁceféﬂmbutsseal@ﬁ@ﬂ\fﬂly et yatifiepsion Of 3 ﬁmmwnt or
di f 8RRy @&Jx%ea%m%g&' of R AP esihé%le,vé(@ hséanﬁgaxn 88 209281),
used al one or in any conbination of 30 two, three or

3G ouhnye GG He it stoxrid anme debaiedw TaRmA, toxigi Cmalyk engpmpass
Me nG.+
Ve EXnnu‘HB gel}{ﬁ%’%gxeﬁ{? Bg:thre] \%ﬁgén h W fﬁ{eﬂﬁance Iﬁ%&fﬂtj\@ —&7@ EP
Merfﬁ(86ﬁ2) NB9Te ambgsment U ApprescE ov amw@ﬁvf 2.580d. 3-20BA\AFLSLE
Merof Qfictl M?d?'%%) roﬂﬁﬁf;[y"'ld\ﬁﬂ)\év B.5M8dbse. In one emBod2Ent, the tet?nus

enbodi nment Nei sseria meningitidis component(s)

t heloxaid ehithp emfentw ey beosisprbetionsm 8 alypinayny galhiughnas alliminium
such as al um ni um hydroxi de. I n another 5 enbodi nent,
the Neisseria neningitidis co%ponent(s) of the

i nvention may be adsorbed onto an alum nium salt such
as al um ni um phosphate. In a further enbodi nent the
Nei sseria nmeningitidis conmponent(s) may be adsorbed
onto a m xture of both al um ni um hydroxi de and

al um ni um phosphate. In one enbodi nent the Neisseria
meni ngi ti dis conponent (s) nmay be unadsorbed onto an
adjuvant, e.g. an 10 al um ni um adj uvant salt.

Nei sseria neningitidis type B bleb or antigen(s)



The vaccines of the invention may al so conprise a MenB
conponent such as an outer nenbrane vesicle or bleb as
dedvo paogepsesm WO01/ 09350, WD03/ 105890, 15 W04 bO1Bebbir/059391
or W04/014418 or a conjugated MenB capsul ar
sac ifde n{ Qh tQ&rémhinye% theranf €
WO 96/ 4}50239 o? a free ort conjtugé%etg{ql_%%g?hé ?nvgmloﬁ fiay b
andrdsabere Rnitg e Glenipivmosl( suchpay ainpinignpigspstey)In 4 rfurther
ON EerfYHRRHNTRR tetarluld %M&f PORABRRE ()ﬁt)) aor];ux‘:upéeof Bo¥e B
may be adsorbed onto an alum niumsalt such

al umidrxisinand dpeisiwephosphagn ot her errbodl nent , the MenB
53 onpone e $ernfbis bopcAbntl R YIRTh ARodTRYy BE eﬁ@? Qé'ehﬁ% @af Ghere

an al um ni um salt such as al um ni um phospha

f urRUiEied @ereseis ratigens e pradporc BhglendhiRw) wh@ry I@léed whole cell
ad Qfk 190 adthpethui Ecoffpoiait. I?'ﬂh%gﬁﬁédmé@ﬁq%%&egﬁ known

and al um ni um phosphate. I'n one enbodi nent th

con‘ﬁ?fh‘éﬁst ipslyding ey fiedeshass dSush mestheds a@y dnebde heas (ge. 53-
an @lgrg 85 %@a(ﬁ%rl“y@pﬁuﬁf&g %JI' f&ﬁo%@'ﬁﬂ&@é % B(y’@rﬁ)r 3(}]m1nutes)

antigen(s) Thé vaccines of the invention-may fur
lQ:or@Tmfé@hY@e(e\é k6 chai7f.d24 howsh Shitauldﬂllyﬂﬁi (etg/pih‘i).i% at room

cesEiedBier®o WATEH B L L OB AT E bl bopey o

Wi tdeetanecHr(e. g, euhrep hebteiehts asmibestem[phﬁﬂrdmﬂefbmh tréélﬂﬁent at 37°C)

oA oDl 5, B35t B L

slacwlsa,rwbe]@am [ 185). thgéthods\oflpt'dpmlgnﬁ%edb ehaldsell BNk @f]r@&szs
I um C as al um.ni.um n anot r
15 BT R ek R RIS O VR D5 poReraipable

be faﬂmdmio&ahethmtls)ﬁmlprcﬁhuﬂg Ir:gum_r BﬁlHethu@&G&S. Erliotidrébl HAB been
0Ss urther .e i ent e )
PROBROM fhe et Raly® echatnus BERIEE ins oot S dadcoperin (oc
al Lh’eidw)mhvt’@(rdlf ﬁ»(tbrdﬁbnﬂ:ﬁdinﬁhﬂitﬁsﬁioﬂﬁﬁe@ OGP fdinglatibhpro@es of the
emyodi.men charlde(s) may be unadsorbed onto
an ARS8 ’theplgseéltmé{ 1811um ni um adj uvant salt. 5
20Hepat i t M\Admatolfgén(lsll 7-40 10The-38 coponesu 10af, flerdiloy, 15-21

t|on aln titis may be a killed
at:i Uared" HE At IP’ |2§kf§ﬂ\}saté’@1€ﬂ@,us?%r exanpl e t he
pr oduct Akeltuun lﬁSvaHélﬁd‘sl 2¢d milsd OwdlRRgiva), @i ¢hay rodipridébr K)r @fore

ot CHRRD G0 e Yl %0 i b (4 gactn

He (BRN), iagghitinogeny 2 & BlAM)oné SﬁBodlﬂnEta,Cihb Pﬂfra&ﬁn@&b’iﬂpﬁiéﬂ ET, FHA

VaCCI E. Andre [ ., 80,

23pr o B K8 o GRink B b sy e B3, Bignih b # wel
I—HMDW meﬂlbﬂ) bf ShasdéydSatdihddt oney ear h)dﬂ’ﬁu&h@:hﬁ@il“ (Hahﬁatlve)

1
R et R e U Sp e g iy found 1 el
| nTin A @kadeily whivk rﬁpmd yinehe@logirhl did Padtédtivs prop@hék of the PT, but

OSSP PSR oS UL BRIRRL BBl S o

30t heslagp béSB’BMﬁB Hﬁé/eﬁmiﬁlgeﬁf the b B rdstokified Mutaid b & resent
capabl e o cgtl mul at i neutralising anti body to HA
hu FEEHO%: RUG TR IB H’?éﬂ? d gt desefRyenthin Hetrl8onpri ses

|nact|vated attenuated virus particles, or in another
enbodi nent it 20 may be a HAV capsid or HAV viral
protein, which nmay conveni ently be obtai ned by

reconbi nant DNA technol ogy. I n one enbodi nent, the
Hepatitis A conmponent of the invention nay be adsorbed
onto an al um nium salt such a8 al um ni um hydroxide. In
anot her enbodi nent, the Hepatitis A conponent of the

i nventi on may be adsorbed onto an al um nium salt such
as al um ni um phosphate. In a further enbodi nent the 25
Hepatitis A conponent may be adsorbed onto a m xture
of both al um ni um hydr oxi de and al um ni um phosphat e.
Mal ari al antigen(s) The vaccines of the invention nay
further conprise Ml arial antigen(s). The 30 Ml ari al
antigen may be RTS, S (hybrid protein between CS and




vacci nes of the invention in place of HBsAg. O her
Mal ari al antigens nmay al so be used in the vacci nes of
t héve pogeepssén, i ncl udi ng CS protein, RTS, TRAPCTEBRD/059391
protein of B 2992, AVA-1, MSP1l, optionally including

G (W
one cnban nenr. o nt KR IEHREP S el pESSER sptone, 1040 o
| nv@fﬁ@flymﬂr amaymb@tebdéog iperd.Zmi doanlnadnmhmmmhwdmhit PBisaised at

all'!n untol%exac drrOXpr 1 e@y?ﬁ S nes nt, the 5
l\/al A AU G A R PAPPISR A VERE B5h & adsor bed
onto an Iabwmmoumeaaﬁmsy@ad aSeninlehtif QB0RECSAhaL ﬁ) 3dulg or

further enbodi ment the Ml arial _antigen(s) maz

§ S BPBEPT GRPB I e STCH T ORI AP ARG A is uscd
andargh Wbk BFRERR DA Sximhl njeor%FE pd i ads0e
Mal arial antigen’is adj uvan an ol l-1n-water
enul si onn axinarodiniant PRI ighesed wtoeni apmuftsaf OF5-20pgMPB) Sp @-10pg
or sterol and/ or, 10 ooI ch
s SRR of SRR a0 B Bt ool oo Hhiner Frababien PRN s
antatgepx@s:)nmjﬁaxah@dumdﬁmbeﬂzmgtpbrasnmdj uvant, e.g. an

[ um ni ym ad nt s Conj ugat es Bact eri aI
1@apsul aﬂn g%ﬁcéeﬁ’aﬁl @'ﬁﬁfrﬂt?gfé RopeRt Ret ?‘FWE‘Fﬂ"iﬂé‘Ffiyr?ﬁﬁdsorbed
congtd s ammymmrsalt elﬁchpa@pilunﬁ@mmpm}dymt rflénofter BMBERENt, the

conprisin one . T- hel itope. The carrjer
o GRS it T GGl BeY AT b e Gt sl Sch o
c onginiunrg pﬁlf;gha&@tlﬁw&rﬂl&ﬁ@hﬁbdnﬁérﬁ hkd éru@sdli QX8 (d]crat may be
0 . nant erla,toxin S escri pe I n
Ao ] Bt o Soppmiss Bitovgs S eusiam RpsThes. For
190/ 48638 )n orfértﬁibﬁﬁin)éﬁﬂ aN [cb Q) PRINOIS a&iéotbe@ Ont6 Eﬁti’mlﬁ&h'hydmmde with

det r. a detoxifi an fr neunoni ae
(sé ‘[La S0 e HEoTss SHEiiUs PhepbRt Bt paveae of
t heotti.n), OMPC from N. neningitidis (EP 0372501), and
protein D (PD) fromH. influenzae (EP 594610). O her
carriers may include synthetic peptides (EP 0378881;

EP RuktheB4ndigenseat shock proteins (W 93/17712; WO

4/ 0320 ertus s proteins (WO 98/58668; EP
‘8471177) at % ftiowsbo ‘?\5’&5 §WPPRy aYtionpllnatis Forasising P TP

91/ @UP46yr, DTraY, ream e@dn(dﬁﬁlﬁddnﬁﬂcﬂéléﬁe orgﬁ@%mlg‘emewc&d 0 the

ﬁﬁa%%upé%ﬁgs }%&%Efl-*e%!%tgljis o gc%l nﬁgﬁ%o elrn{?z lus in, uenza? L gntlgen(s),
pat}lmgam SRkinYiBds Z;mtalht@eﬁ(S) NeBkdh@ m&ingddis C288gen(FFUNeisseria
o manénggé 8816 [mcoccal surface protein
PS prﬁ\en(w / i gfgtflgenl( egmngk gzeﬁllngzp@qs n< clmen(s) Neisseria
291/ mekidigTijdis BQ:derbr/buﬁﬁecBalftig&[(k)q{eﬁHﬁTl.ﬁ iAChrtigerd(WOSalmonella typhi

e T A DESPBA TPy BESHIAE DLOY) Beip o e

Phtﬁé,thogér@ .may be usedMBigadsi wiliStypreally Hel prientOn at ddBcshBIRN of at
carrier, gpartl cularly all saccharides froma

par B4 L gPmLagh fr dnstane o 1-201edp bric B HREHA 2. R/E}h‘@’mlwérﬁﬁg@#d
Me r r
Gt 1 e PRt O A oo ek, Bt

305y iy iresponse eeavesy thsbantiger At isqueersedi thati the ertdetivef effitrey of

COMpASHdhd1 ORRtiddhs € nbi4 @:‘H&}eﬁn gh%mﬁﬁﬁ& AL MBI otual

contained therein ('n' are conj ugat

o r EmuRegenisHE (g EE- Se%’fltrthID%Y quﬁﬁ@cetbf t he sacchari des

could be carried (separately) on one type of carrier,

and 1 on a different carrier, or (n-2) on one, and 2

on two different carriers, 5 etc. For exanple, in a

vacci ne containing 4 bacterlqb sacchari de conjugates,

1, 2 or all four could be conjugated to different

carriers). Protein D, however, may be used for various

(2, 3, 4 or nore) saccharides in a conposition w thout

a marked carrier suppression effect. H b may be

present as a TT, DI or CRML97 conjugate, and MenA,

MenC, MenY and MenWnmay be either TT, DI, CRML97 or PD

conjugates. 10 Vi nmay be present as a TT, DT or CRML97

conjugate. Protein Dis a useful carrier as it



conjugation. Activation may involve, for exanple,

cyanyl ating agents such as CDAP

( 1»ayesm2shisnet hyl am nopyri di ni um t et raf | uor obertE)07/059391
(WD 95/08348 & WD 96/ 29094). The cyanil ati on reaction
can be pgg Wh&e&ug&ﬁﬁ Jyelh%'ilk “&b dnqéﬂt b SRt e adsorbed

whi ch avoi ds hydrolysis of the a 1 ne sensitive

sac®rait aé%umum isadt 8@9 196 [pbuginium) hymldm Inemmpthepembqdiment, ghe
a Cfﬁlrtﬁér %ﬁtl@ﬁ@&ie{h@ inhfGT mRP bt ANofbeli %ﬁ{&ndnqﬁﬁrﬁmﬂﬁﬁe salt such as

carbodi i mdes, hydrazides,” active esters, norborane,
p- rAlyip@rphesnbatacing furdsy @mbwgla@éhqﬁuﬁw@m@nmy beEmisorbed
Pro %Tpmlhhﬁﬁ%ﬁl MbrRipRind & 1de%n9%n'i‘iﬁi‘dmbﬁmgﬁhq{é Bksfn%gbe
any known procedure, for exanpl e, the procedures
des®prdsedad.i n US 4, 882,317 and US 4, 695, 624. One type
of 1inkgggyd a’%ﬁéu‘&’a?%a&ﬁé?id@ bt E@S %ﬁﬂg@fi‘ﬁs‘ R0 #nal B COl’lJu ated to a
saccharide, coup g he resulting am no group th
onecaﬁwapr@?elwnmﬁlw hglgerepitonsk eworgqf@@lherep mmumlacny The
POTiiRnBén by alsolcafprise e «cdrffipRfiling~22: 907, EP 0208375),
and then coupling a protein to the ot her end of the
109di pi c 4¢i & pitgiadive gp s DIOHEr antigeRes the epyersitions of the
B- RhRRAHG) 1o a&lmcg%é U ARigen Iy be used. Protein components of the
ni trophenyl - et hyl am ne” (Gevef et ‘al., 1979
M CSPBBPSons (ofthnivention zaay 7hys bazpissed by Fedlsiel @gtd((tqs instance
4, O5NA BBk nfll ¥EGS mél fBrnll wgw@&ﬁ W3t 4nBdS RS mtériﬁ Similarly,
4,761, 283; US 4,808, 700) 6-am nocaproi ¢ aci
4, FRIPIFEPS RDHC (@@nnmge@yssfai}pﬂsmr@t@nemu% F@We@ac@@sde
154, 644 e?a@ )gk nﬁﬁlﬁtopegsorasﬁtl%lﬁﬁf)@ ahilb@ied. Ords 8k ?eplldcp WRfividual
|rec% i nkage can be used. Direct |inkages to
prd¥%¢ﬁ1 QPRGSO @12y FARPLICBhER. t he saccharlde 15
foll owed by reductive amination with the protein, as
described in, for exanple US 4,761, 283 and US
4, FrpatitioB gntigendi r ect CDAP reacti on. Af t er
conj Ugafrh@ﬁ% ritRA o@mpg&@wa@ﬁa@edaﬁg&p@ﬁg SAGPR veloBinented.

separ at ed ere are mm&§wta ds for this

25 p%f-‘ daricarmple.dartpn ageliy 8% Pvtiore Bishr SerdedgrtalghyGress et al.,

t arn@gfltﬂlalach%lbw ubé @@bmm %paﬁgdzég at ﬁl%nbe g&%r&ﬁ&%uows
also Lei et al 0, (Basel

WO @5/ Isﬁmm‘f@@samﬂisen@@lz)anum zémérbén%cfpm from the plgsma of

Vachidf lﬁﬁﬂﬁg iRSGRricds, 9 MAR RARGRAGH 198s Adrd Yrhebk&Ein ¥ iver
conjugated forns, the unconjugated formis no nore

t had FTsnigdedirodsieamhdirng ea ABYplsfionopngtharmethod involves
255 a%%ﬁ%&sh%%hé 0¥eﬂleb§,pf?:gaﬁ’c§}1§n{ QNAaﬁeiﬁod’éh?ileeHﬁigAQ ma)l B brepared

9 . amount of saccharide which is capabl

co rhyé?‘?fleﬁgmpﬁ* Bedacahaionyers senqysipe pEst hlﬁhléflﬁsé@ttqel}%(e g Hi5) or

amﬁﬁ?ﬁalﬁﬁ‘ BelR eI‘l@Qi]%rA@n[[h?%e %eﬁ&ﬁnt% lﬁ'p’ldsﬁﬂi Qﬁf&%preés‘fbn from

one enbodi nent, each doSe w | onmprise 0. 1-

s adh%&‘ﬁ%n@}@ may e serstolied by m@mﬂé ﬁ‘ﬁCh@é dhe ‘Eﬁﬁ’@m pqoinoter (from

ConR gl§&ra@deﬁy&03 gﬂog%ha{erheﬁycfréﬁ'eﬁﬁg berRITB0 yBRNha PRERIHRE & o
conprise O jig,” 1nyet another enbddi nment

30e a@ﬁnta%eanm HEisyhsreps ghey be @msﬁqdu by. 2 BoceAHinyelsEie steps such as

The,r dafGHAE ?orprﬂ:xchg’(%e'dﬂib%mdg%hmd' Lﬁl‘f'&ﬂﬁ‘fiﬁlﬁﬁ After purification,

pharnaceutlca y accept abl € exci pi ent such as a

s ui HBadiganaydjesubipricd tslsiiamm(@gamﬂwaﬁqms) The HBgte sy be used in
al WhaRicWMe3@hd such as al umi ni um hydroxi de or

al um ni um phosphate, but nay also be a salt of

calcium iron or zinc, or may be an insol uble
suspensi on of acylatcd tyrosi ne, or acyl ated sugars,

or may be canonically or anlgplcally derivati sed
sacchari des, pol yphosphazene bi odegr adabl e

m crospheres, nonophosphoryl lipid A (MPL), lipid A
derivatives (e.g. of reduced toxicity), 3-0-deacyl ated
MPL, quil A, Saponin, 5 @S21, tocol (EP 0382271),
Freund's I nconplete Adjuvant (D fco Laboratories,
Detroit, M), Merck Adjuvant 65 (Merck and Conpany,
Inc., Rahway, NJ), AS-2 (Smth-Kline Beecham

Phi | adel phia, PA), CpG oligonucl eotides, bioadhesives



system i nvol ves the conbi nati on of a nonophosphoryl
lipid A and a saponin 30 derivative, particularly the
com wet/i28p37 of QS21 and 3D MPL as di scl osed irCcivifD2007/059391
94/ 00153, or a |l ess reactogenic conposition where the
®21 IsAgt{@&pn&eil Vht R GOR1GStREAls 85 BlrRe! d

96/ 33739. art Fcu% xﬁ 0ot eP%P lé;l u&gﬂn%gfag? g?l %ESAg

i nvmhwleﬁ@n SAZ ZHENPoT cpigherpifatisplaying t@rﬁn@gftmqﬂm of HBV
V\’atsﬁffa&%&h%‘ wmbéﬂm&fsaob@ﬂm{ 1 adfiGorR/tikd 2k mid. &i

vacci ne_may additionally conprise a saponin, %Seﬂ%ence
be ofxpel HByhe: Stasiien Ged Siollpay! al-sH8e.oMhicsH 7489 @nd rqf@rrences
atBdreiRHRSA dé)Qs H&Qn%@&?i@&?ﬁﬁ!/ if \4@11%(5/ 0%31%1110311 or part of a pre-S
Unnet hyl at e G contal ni ng_ ol I gonucl eotid %

06/025B%)asfescrigeds i the apave aeferenges |alfszu'c@i‘0él7$:ﬁ40alnmmcular the
I e SPRASEn A \Dnfpkise a?’#h%?ﬁ@e cfoﬂfpnk'iﬁ? al Ergfnﬁ Gcillls t(ﬁ.\ AL comprismg

5i nvent’i on. € vaccines O I nven

al Jesidugirb- K8 fellawsd harosistues bI5-499 pétbt:é« wipteinms H@rsAaml@ve to
of twgpea% ARSI bn b EephYER QR of %@&b@ﬁ@g@g}%gepme is

uvant of the invention can be ads

10c 0 rfafraﬁ%sﬂdo b EFs spoRPQIdMTEh EMsAgiwithinghe spopamef] thmnvep@vmmy also
r eflﬁcrmaenge ‘pfés%i-é%‘zn's%ﬁlﬂ&éﬂﬁ&xﬁeg&lb% H@Wm glghmﬁndomcs) or

phosphate, reference 1s al umni um

hy dP#eguse therral swchas thossi @mr@ﬁ@srp ﬁBB&D‘lé"tﬁ (Mefrermicksnd Jones)
d eSH?EﬁsA%%g hd¥in H@%@J&Qa}{\glﬁé I%fe‘ ? ntgﬁnt@'f&I FE{E#!Q hre “dstapd mutant”

I n one nrum

phﬁwﬁh?demr&(? U 430her E%Q5éi9r5édlt epeséalls| {lpsAg) wherein the amino
15Y G RXHRBRRBNA p8sitidd 148 A0 BRfiniRIRAALHBAL  al um bl um

phosphat e has 15 negative charge at a pH of 7. 4.

Typi cal T HB#&; mapks Beericls fpe. Fhe pytilcomassamta fomexample

ph@ﬂhﬂnealb& ot tlay & co@h és %a"f'ﬁc@%nﬁ:r QU ﬁit“l oY) v%helré P*ds as

further enbodi nent,

phaishiest ebove gandnP niift!llmei* ahe oS-nmtem srf OH@sAgo rTI@ Sid Brticly is

0. 84Gmbhgeously in the AN wRIR AN é!?ﬁfb%sedﬂl;&%t”' um hydroxi de

has a positive charge at a pH Typically, the
20p| of aluningi iembhdithenixi HBshg 8~» 1the mtzggn @41 in oEngerixB™

ar [

Sgﬁg?%tﬁ%ﬁgg ioYoglchts 5 &9 f%%«% i€ ﬁllrtg%‘die%ggfﬂ iR53bo3/24148.
400 800fgone5ihodd@yy HBsAgrio Lprﬁ}ien‘b rat eaxarm)hry ﬁm%ﬁaﬂug ot

1l al hydr oxi d
o1 B PR DGR S5 APer nat fvel y AL Se

cont ent Hemyitib@® burfyoe antigext e b@fad@kuem dhitd! muhﬁlﬁﬁ@xﬂlﬁq)hate

and ,al um ni um pho ate.i.n the foll rati o

25, gubich; ey b gong B0g FunE s 3o ot POmPILLS] ({rcbedi
ph cwobcmmg)a I;uin}rlepamis » b%fﬁbdaxltltgbmiuldé be @ﬁtgta?ﬁg@(liﬂhmgsa?ﬁee
rati 1 1-4:1, :1-5.1, 10:1-6:1, 9:1-7:1 or 8:

of b o RIFRSEYGE Sh Bbsde i RIOFRR) SooRicn arcviougly qubished
Al tilhBPgo74m3st al um niumis provided by preadsorbed
antigens before m xture to forma conbi nati on vacci ne,
sonme al um nium may be added in free formduring

30f omhﬁphzbﬂzrgfuekdaebmﬁﬁunmtl on vacci ne of the

i nvent i gq bef ore.the_pH 30 pgb{ustment step

descri bLeeigs TRPrisipg ARERy fom fagme Uiriredie o s hgve been

perde@nlsedmn ST /006Y7. e 0va3&ﬁ)®gof - 125&1@@1 méH-uge @y, suitable
1501%1% r. around or exactl 115%% m Free Al 3+
oYt Ki@ﬁ%ﬁ’%“@re B 2Pigkipdpc ayfEen may, b, papsyjgr saccharide

AI (OH) 3 and AIPO4 in the following ratio (ww

Al 3+: A13+): 1:1-1:6, 1:1.1-1:5, 1:1.2-1:4, 1:1.3-1:3,

1.1.4- 12

W



1:2, e.g. 23/92 or 69/46 or 6:1-1:1, 5:1-1.1:1,
4:1-1.2:1, 3:1-1.3:1, 2:1-1.4:1, e.g. 46/69 or 92/23.

Al may mediizsat y certain conponents of the vaccimaspefornsessl
the invention may be not expressly adsorbed onto

B Mo FR AR B B AT Lo ol YRR 1. o

Al (S@H}l@icbnf@ Applpmer DT rihesy, bbitel dadrihesbhatat dhAHIOHp@ecor may

. ' P
Sl LR ARk 5 e .o
adsrmbbfd updsabot] {sOigs@iberHm WEY2/Be248 dw onbe dotolve undergone a
Al (g (%f’i)’coprg-gssfm %%lggsor bed onto Al (OH) 3, HB may be

ads onto Hi b may be adsorbed onto A11304
o r 10 uPudsentigenbeing naEukedento bealadgdmpeduant @lt’ herein it is

ad Sn(%?%@%? ont ﬁ%(l%g‘s §HJ%§ % E%ﬁcaéerwbé&r% a SO r%g)gf& \}{ya%ﬁg&l o

be feedls ghiyajun nadipvant( BH) is ob Anvalveddn dire pioacss of Hemhulatogp Ahe
may,. B Osqtg)%pr bed onto Al (OH) 3 or AlPO4. Antigens which
are preadsorbed onto an alum niumsalt can be

10pr eadsoHieday1 B jonpligeteditpaany wanpies wirich eanprosiidecat ldast one T-helper

an t .
" gl RERASLTER waih M it B RGPy e tetams i,
oneliphiitsoe erelldt CRMH\?”'I&@yh’fb@&a@mmb@m) gefraieiatld|l y or as a

m xture ' .
adsor begﬁ%n!éﬁy ‘%L %ﬁe%%néi ﬁ?@nﬂ; r§c09§un!{{@§&}%ﬁeﬁ§ r?ra%eaﬁsﬁge'gi‘mm
adiélmrme@ptlamﬂyg@mpnmsg fogher ertigepicecotmpReantst of #fre amccines of the
lsgrq/@‘; gﬁonlt)han 20 20% 30% 40% 50% 60% 70% 80% or
0 bed. The neaning of the terns "al um ni um
phosphatre tn@rubddunenti Hitum bresimdet de"ammentugle d-20pg.e8-hSug or
i ncl udes r.oxi de or al um ni um
ph&gﬁrﬂﬁ'f%?%qrgﬁac ég%giﬁafcgﬁmge Hﬁg%] E’ﬁg #R7ant i ng vacci nes.
For exampi €urthad etiboidinheit, b SPpradeat ﬁamlobeioae (e aiqpicf 2tlgs or

Qe AR %ﬁxsftiyaﬂ#'élgﬁccg@defosp%ﬂﬂ%?%é%aﬁa@#ﬁcan be

200ptionally but not exclusively prepared by m xing

~ AR e A B Y EREB i tate of

| n SO I ubiTke Qaaétﬁdsspﬁmesinv@&m may m&halcbinpﬂsearcapsum babharidedf a

whi ch t [ ]
o SR ESR e R ookl aPBH ey e o o,
aI WwiptisHallyrcstudated t(PaE:irhaLﬂrétEﬂn)' N lﬂiehi&l@duﬂzsaﬁﬁ Q@ (MenCabptivuslly

forms. of al um nium OX|de
25 R et ST P esanarer I L ey, prsonalty
ex anphgatedAtony d:ﬁﬂ@ﬂprc(tah)u MMIM%M@EM d9e BYMenY, optionally
suspension in water). and Adjuphos (al un nium
phSEHASRY to 3 GATLEIJTRY g] on in saline) supplied by
Br ennt aghBiasaet 6ff thé B@&ﬁﬁﬁk})ﬂy coN@ﬁsd’ AELUTQhdi g iaﬁ@ens from the
nent s . of cci.nes,of t vent| i nes
C DR et N s oy B RELaTEe o gy SO RALoR of
30anttwg,elikie@oxefmit caflponsan bs dddiabesy,s nenti oned above,

Cambinds SR MRV oMy BVt i i B0 Sepfc MenY,

t hallendoeMeAW, MehS el NierY, IMuAWC € Mda® dd MealACt MeAC @fMenW, MenA
anti bodi es harnful to the individual receiving the
conposition. Suitable excipients are typically |arge,
slow y netabol i sed macronol ecul es such as proteins,
sacchari des, polylactic acids, polyglycolic acids,

pol yneric am no acids, am no gcid copol yners, sucrose
(Paoletti a al., 2001, Vacci h 19:2118), trehal ose
(WD 00/56365), lactose and |ipid aggregates (such as
oil 10 droplets or |iposones). Such carriers are well
known to those of ordinary skill in the art. The
vacci nes may al so contain diluents, such as water,
saline, glycerol, etc. Additionally, auxiliary
substances, such as wetting or enulsifying agents, pH
buffering substances, and the |ike, may be present.



syringes. Effective dosage vol unes can be routinely
establ i shed, but a typical human dose of the
conpogiospwys7f or i nj ection has a volunme of 0. 5KCT/EP2007/059391
In one enbodi nent, vacci nes of the invention have a pH
of bejueen 8. N&fen8ID G

of theéﬂlenvemrr%fllg}oﬁﬂﬁ‘gveglgﬂr’Jv’rH]+ ybggegﬁgn g@gwerlgl é§ o(fé@&i "
e. gMeg 6MaW Yhkaines may be buffered at this pH.

Stabl e BHoRPYmBREAL BAVARLhel NS o ngJ néhe QY6 Y invlidion
a conposition conpri’'ses an um n roxi de sa

hi s®fdbs adserbed entomwlwnugvewlt(wﬂo&/ @@@@6@9 hydrprdde. In another
£ONPARItnhAN Hb n

Conaas el SO BE rokphiLR SRR O AR VEBy may be
r esiiserbed @ntoy A riduminiomy/galt iswdbls ap feluntigiuinn plnspliatn Inay further
| nclda @

e RO Bl longiaR Qi) iy B0 BB RESAPE fixure
avodfdeadh aminips hydepgidet and| %@gmmm plssplratey Infong penbpghyient the

co

o R el Wb GG 6 ERAcpbRd 1R EInCR . an
1 ar dweiniym adpppntspleser vati ve is preferably present at

| ow | evel s. Preservative may be added exogenously

and/ or may 15 be a conponent of the bulk antigens

whi Reissgriemeningitidis typedy blek orandigem®si ti on (e. g. present

as a pr )

ebod oy el B G Glol ol 2168 Eh RN Mok complflerfth o
fream etersmprshrant: vesicloyon biel pe deseribedr eeWOBWO%SWL 8&‘@%&5 890,
1§ eﬁ’roo%rmb'béﬁ Wﬁdfiﬂilh?{lﬁt E‘%Q%ﬁﬁr d VRSB éa%su!lzﬁ ﬁﬁc%%de (or

that there i's not enou | OEr presen

f i néerivEteE sreatiaptigonde. aoem%@a%/‘lﬂéﬁ%) of arffacer cotiugatst IS y3 or

of |

userd ey o RRRERar LO% s BF BRTSRa/01 1170 JRTRE bodidient, e

purMesk ertmwner&smfébﬁslnrqnh@mw e dssorbednntaant allmnngam salt such as

re [ X

YA B i TR Dl T St 3R o
2By o*tleqﬂﬁon wapbrgserbedanin & aﬁummwmmh werhs elugiitiur phosphate. In a

0.

ongﬂé%“sf%%?%‘%ﬁ?“t%@%n%§%‘§°h?§@%%ﬁ%% 4 28 Bl flrg bt

t healyuipium Bydrpdde end alwnivrpRivanete. Seont embodigeainte MenB

EP]&%%&Jc%t(g)%aym% F&ﬁéds&rbéd Qﬁt@zﬁpadﬁﬁgnt a@% V& alfu&fni@%dj uvant salt,

processes where l'ing 1's achi eved in the

presence of thi omersal Vacci nes of the invention
zﬁBYSa@xﬁHiEBithfphﬁj%tf‘g’eHSFt e.g. a Tween (pol ysorbate),

such as Tween ergents are generally present at
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statistically significant sanple of subjects is
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cyt opat hogenic effect (CPE) of the virus is read using
an inverted m croscope after Coonassie bl ue
coloration. The presence of anti-polionyelitis
~antibodies inhibits the growth of the virus and the
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particular organism, for instance MenA, MenC, MenW and MenY saccharides may
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none embodlment alumlmum hydrox1de has a positive charge at a pH of 7.4.

Typically, the pI of aluminium hydroxide is 8-11, 9-11, 10-11 or around or exactly 11.

20 Typically, the total aluminium content is 200-1000ug, 300-900ug, 400-800ug,
500-700ug or around or exactly 630ug Al** per 0.5 mL dose. This may be all
aluminium hydroxide or all aluminium phosphate. Alternatively Al’* content may be
from a mixture of aluminium hydroxide and aluminium phosphate in the following
ratio: 1:8-8:1, 1:4-4:1, 3:8-8:3, 1:2-2:1 or 1:1 of aluminium phosphate: aluminium

25  hydroxide. In one embodiment a ratio of 12:1-4:1, 11:1-5:1, 10:1-6:1, 9:1-7:1 or 8:1
of aluminium phosphate: aluminium hydroxide is used.

Although most aluminium is provided by preadsorbed antigens before mixture
to form a combination vaccine, some aluminium may be added in free form during
formulation of the combination vaccine of the invention, e.g. before the pH

30  adjustment step described herein. Typically, free aluminium content per 0.5 mL dose
may be 0-300pg, 50-250pg, 75-200ng, 100-150pg or around or exactly 115ug of
Al**. Free AI** may be all AOH); or all AIPOy, or a mixture of AI(OH) 1 and AIPO4
in the following ratio (w:w AP":AI?): 1:1-1:6, 1:1.1-1:5, 1:1.2-1:4, 1:1.3-1:3, 1:1.4-

20



Store mninmum 7 days at +2 / +8C before fornul ation
FI NAL COMPOSI TI ON per dose Dichtheria 7.5 Lf ( +/- 420
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approximately 18 pd Table |I. Method of productions
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IPV may be unadsorbed or adsorbed onto Al{OH); or a mixture of AI(OH);
and AlIPQ4. DT may be adsorbed onto AOH); or AIPQ,4, TT may be adsorbed onto
Al(OH); or AIPO,;, Pw may be adsorbed onto or mixed with AIPO4, PRN may be
adsorbed onto AI(OH)s, FHA may be adsorbed onto Al{OH),, PT may be adsorbed
onto AI(OH):;, HB may be adsorbed onto AIPQO,, Hib may be adsorbed onto AIPO, or
unadsorbed, Men ACWY may be adsorbed onto AI{OH); or AIPO, or unadsorbed,
MenB component may be adsorbed onto Al(OH); or AIPO,4 or unadsorbed, Vi may be
adsorbed onto AI(OH) ; or AIPO, or unadsorbed, HepA may be adsorbed onto
Al(OH); or AIPO,.

Antigens which are preadsorbed onto an aluminium salt can be preadsorbed
individually prior to mixing. In another embodiment, a mix of antigens may be
preadsorbed prior to mixing with further adjuvants. In one embodiment, IPV may be
adsorbed separately or as a mixture of IPV types 1, 2 and 3 or when mixed with
adsorbed D and T components.

The meaning of “adsorbed antigen” is for example taken to mean greater than
20%, 30%, 40%, 50%, 60%, 70%, 80%, or 90% adsorbed.

The meaning of the terms “aluminium phosphate” and “aluminium hydroxide”
as used herein includes all forms of aluminium hydroxide or aluminium phosphate
which are suitable for adjuvanting vaccines. For example, aluminium phosphate can
be a precipitate of insoluble aluminium phosphate (amorphous, semi-crystalline or
crystalline}, which can be optionally but not exclusively prepared by mixing soluble
aluminium salts and phosphoric acid salts. “Aluminium hydroxide” can be a
precipitate of insoluble (amorphous, semi-crystalline or crystalline) aluminium
hydroxide, which can be optionally but not exclusively prepared by neutralising a
solution of aluminium salts. Particularly suitable are the various forms of aluminjum
hydroxide and aluminium phosphate gels available from commercial sources for
example, Alhydrogel (aluminium hydroxide, 3% suspension in water) and Adjuphos
(aluminiumn phosphate, 2% suspension in saline) supplied by Brenntag Biosector
(Denmark),

21



Adjust at pH 6.1 +1-0.1 Stirring 15 mn. ui to 20 mn.

at

at wQ@g/.0288C before fornul ati on.

R T. Check pl116.1 +/- 0.1 Storage m ni nrum 14 days
FI NAL COVPOSITNERZM7/059391

per dose Tetanus 3.25 Lf (+/- 360 Lf/m) A13+ 0.070 ng
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acceptable carriers or excipients”, which include any excipient that does not itself
induce the production of antibodies harmful to the individual receiving the
composition. Suitable excipients are fypically large, slowly metabolised
macromolecules such as proteins, saccharides, polylactic acids, polyglycolic acids,
polymeric amino acids, amino acid copolymers, sucrose (Paoletti et al., 2001,
Vaccine, 19:2118), trehalose (WO 00/56365), lactose and lipid aggregates (such as oil
droplets or liposomes). Such carriers are well known to those of ordinary skill in the
art. The vaccines may also contain diluents, such as water, saline, glycerol, ctc.
Additionally, auxiliary substances, such as wetting or emulsifying agents, pH
buffering substances, and the like, may be present. Sterile pyrogen-free, phosphate
buffered physiologic saline is a typical carrier. A thorough discussion of
pharmaceutically acceptable excipients is available in reference Gennaro, 2000,
Remington: The Science and Practice of Pharmacy, 20® edition, ISBN:0683306472.

Compositions of the invention may be lyophilised or in agueous form, i.e.
solutions or suspensions. Liquid formulations of this type allow the compositions to
be administered direct from their packaged form, without the need for reconstitution
in an aqueous medium, and are thus ideal for injection. Compositions may be
presented in vials, or they may be presented in ready filled syringes. The syringes may
be supplied with or without needles. A syringe will include a single dose of the
composition, whereas a vial may include a single dose or multiple doses {c.g. 2
doses). In one embodiment the dose is for human. In a further embodiment the dose is
for an adult, adolescent, toddler, infant or less than one year old human and may be
administered by injection.

Liquid vaccines of the invention are also suitable for reconstituting other
vaccines from a lyophilised form. Where a vaccine is to be used for such
extemporaneous reconstitution, the invention provides a kit, which may comprise two
vials, or may comprise one ready-filled syringe and one vial, with the contents of the
syringe being used to reconstitute the contents of the vial prior to injection.

Vaccines of the invention may be packaged in unit dose form or in multiple

dose form (e.g. 2 doses). For multiple dose forms, vials are preferred to pre-filled
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dose of the composition for injection has a volume of 0.5mL.

In one embodiment, vaccines of the invention have a pH of between 6.0 and
8.0, in another embodiment vaccines of the invention have a pH of between 6.3 and
6.9, e.g. 6.610.2. Vaccines may be buffered at this pH. Stable pH may be maintained
by the use of a buffer. If a composition comprises an aluminium hydroxide salt, a
histidine buffer may be used (WO003/009869). The composition should be sterile
and/or pyrogen free.

Compositions of the invention may be isotonic with respect to humans.

Vaccines of the invention may include an antimicrobial, particularly when
packaged in a multiple dose format. Thiomersal should be avoided as this leads to
loss of potency of the IPV component. Other antimicrobials may be used, such as 2-
phenoxyethanol or parabens (methyl, ethyl, propyl parabens). Any preservative is
preferably present at low levels. Preservative may be added exogenously and/or may
be a component of the bulk antigens which are mixed to form the composition {e.g.
present as a preservative in pertussis antigens).

In one embodiment, wvaccines of the invention are thiomersal free or
substantially thiomersal free. By “thiomersal free” or “substantially thiomersal free” it
is meant that there is not enough thiomersal present in the final formulation to
negatively impact the potency of the IPV component. For instance, if thiomersal is
used during the Pw or Hepatitis B surface antigen purification process it should be
substantially removed prior to mixture with IPV. Thiomersal content in the final
vaccine should be less than 0.025ug/ug protein, 0.02ug/ug protein, 0.01pg/pg protein
or 0.001pug/ug protein, for instance Oug/ug protein. In one embodiment, thiomersal is
not added nor used in the purification of any component. See for instance EP1307473
for Hepatitis B and see above for Pw processes where killing is achieved not in the
presence of thiomersal.

Vaccines of the invention may comprise detergent ¢.g. a Tween (polysorbate),
such as Tween 80. Detergents are generally present at low levels e.g. <0.01%.

Vaccines of the invention may include sodium salts (e.g. sodium chloride) to
give tonicity. The composition may comprise sodium chioride. In one embodiment,
the concentration of sodium chloride in the composition of the invention is in the
range of 0.1 to 100 mg/mL {(e.g. 1-50mg/mL, 2-20mg/mL, 5-15mg/mL) and in a
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tor
histidine buffer is typical.

Vaccines of the invention may include free phosphate ions in solution (e.g, by
the use of a phosphate buffer) in order to favour non-adsorption of antigens. The
concentration of free phosphate ions in the composition of the invention is in one
embodiment between 0.1 and 10.0mM, or in another embodiment between 1 and

SmM, or in a further embodiment about 2.5mM.

Properties of the vaccines of the inventtion

In one embodiment the vaccines of the invention are formulated as a vaccine
for in vive administration to the host in such a way that the individual components of
the composition are formulated such that the immunogenicity of individual
components is not substantially impaired by other individual components of the
composition. By not substantially impaired, it is meant that upon immunisation, an
antibody titre against each component is obtained which is more than 60%, 70%, 80%
or 90%, or 95-100% of the titre obtained when the antigen is administered in
isolation. Thus, in preferred embodiments, no (significantly) detrimental effect occurs
to the further components (in terms of protective efficacy) in the combination as

compared to their administration in isolation.

Vaccine formulations

In one embodiment, the vaccines of the invention are formulated as a vaccine
for in vivo administration to the host, such that they confer an antibody titre superior
to the criterion for seroprotection for each antigenic component for an acceptabie
percentage of human subjects. This is an important test in the assessment of a
vaccine’s efficacy throughout the population. Antigens with an associated antibody
titre above which a host is considered to be seroconverted against the antigen are well
known, and such titres are published by organisations such as WHO. In one
embodiment, more than 80% of a statistically significant sample of subjects is
seroconverted, in another embodiment more than 90% of a statistically significant

sample of subjects is seroconverted, in a further embodiment more than 93% of a
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5  typical vaccines. Such amount will vary depending on which specific immunogens are
employed. Generally it is expected that each dose will comprise 1-1000ug of total
immunogen, or 1-100pg, or 1-40pg, or 1-5ug. An optimal amount for a particular
vaccine can be ascertained by studies involving observation of antibody titres and
other responses in subjects. A primary vaccination course may include 2-3 doses of

10 vaccine, given one to two months apart, e.g. following the WHO recommendations
for DTP immunisation (i.c. in first year of life). Booster doses may follow in the

second and/or subsequent year(s) of life.

Polio Potency as measured by seroneutralisation test on rats

15 For the purposes of the invention, the assay for the IPV quantitative evaluation
of the vaccine potency of the TPV containing vaccines of the invention should be
carried out using a single dose of vaccine and should be done by determining the ratio
of test vaccine geometric mean titre (GMT) to reference vaccine GMT and is reported
as the relative response (RR) or relative potency (RP). Reference GMT may be the

20 GMT obtained with any IPV vaccine comprising 40-8-32 D-antigen units of IPV
types 1-2-3 respectively, and may be the GMT obtained with the known vaccine
Poliorix®. Typically, the RP test is carried out by as follows:

The potency of poliovirus Types 1, 2 and 3 is determined on rats by
seroneutralisation:

25 Groups of 10 healthy rats (Sprague-Dawley (OFA) or any beforehand
validated strain) are inoculated intramuscularly with dilutions (1/1.25; 1/3.125;
1/7.81) of the test samples or reference material in phosphate buffer saline. If
necessary, the dilution range may be extended to 4 dilutions by inoculating undiluted
vaccine and the three previous mentioned dilutions. Ten rats inoculated with the

30  diluent are used as negative controls. Rats are observed once a week to detect any
abnormal reaction. 20 to 22 days after the inoculation, each animal is deeply
anesthetized, and bled and the serum is collected to be analysed by seroncutralisation

test.
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The geometric mean titer per dilution (GMT) and per virus type is also

20 determined for each group of rats.

Packaging of vaccines of the invention
Vaccines of the invention can be packaged in various types of container e.g. in
vials, in syringes, etc. A multidose vial will typically comprise a re-sealable plastic
25  port through which a sterile needle can be inserted to remove a dose of vaccine, which
reseals once the needle has been removed.
The vaccine may be supplied in various containers (e.g. 2 or 3). The contents
of the containers may be mixed extemporaneously before administering to a hostin a
single injection or may be administered concomitantly at different sites. The dosc of
30 the vaccine or each vaccine if a kit is administered concomitantly (in two or more
containers) will typically be 0.5mL.
In one embodiment of this aspect of the invention there is provided a kit

comprising two multi-valent vaccines for conferring protection in a host against
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Nezssena meningitidis type W, Neisseria meningitidis type Y, Neisseria meningitidis

5  type B, Salmonella typhi, Hepatitis A or Malaria.

The kit comprises a first container comprising:
(1}  (a) Inactivated polio virus (IPV) of the invention,
{(b) diphtheria toxoid (DT or D) (see above),
10 {c) tetanus toxoid (TT or T) (sce above),
(d) killed whole-cell Bordetella pertussis (Pw) or 2 or more acellular
pertussis components (Pa) (sce above),
(e) optionally Hepatitis B surface antigen (HepB or HB) (see above),
(f) optionally a conjugate of a carrier protein and the capsular
15 saccharide of H. influenzae type B (Hib) (see above),
(g) optionally either or both conjugates of a carrier protein and a
capsular saccharide of a N. meningitidis type A (MenA) or N.
meningitidis type C (MenC) (see above), and
a second container comprising:
20 (2A) (a) conjugates of a carrier protein and a capsular saccharide N.
meningitidis type A (MenA), N. meningitidis type C (MenC), N. meningitidis type
W (MenW) and/or N, meningitidis type Y (MenY) (see above for various Men

saccharide combinations of the invention), and

(b) optionally a conjugate of a carrier protein and the capsular
25 saccharide of H. infiuenzae type B (Hib); or

(2B) (a) a conjugate of a carrier protein and the capsular saccharide of H.
influenzae type B (Hib), and

(b) optionally a conjugate of a carrier protein and Vi saccharide of

Salmonella typhi
30 The kit may optionally comprise a third container comprising:

(3) (a) optionally Hepatitis B surface antigen
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The containers may in either case additionally comprise HepA antigen(s)

and/or MenB antigen(s) and/or RTS,S and/or Streptococcus pneumonia antigen(s).

5 In either case, the same antigen should not be present in both containers.

In one embodiment the first container has in addition to components a), b), c),
d) also ¢}, f), g), e)t1), e)tg), Htg) or e)ti)tg).

In one embodiment the vaccine of the first container may be liquid and the
vaccine of the second container may be either liquid or lyophilised (e.g. in the

10 presence of a known stabilising excipient such as sucrose or trehalose).

The containers of the kit can be packaged separately or, optionally, packed
together. In one embodiment, the kit is provided with a list of instmctions for
administration of the vaccines in the two or more containers.

In one embodiment, where a container in a kit contains a certain saccharide

15 conjugate, the same conjugate is not present in the other containers of the kit.

The inventors believe that a kit provided in the above way may
advantageously present the various antigens to a host’s immune system in an optimal
manner. The kit may provide a medical practitioner with an optimal method of
immunising a host with one or more of the following advantages: protective efficacy

20  for all antigens, minimal reactogenicity, minimal carrier suppression interference,
minimal adjuvant/antigen interference, or minimal antigen/antigen interference. In
such a way, these goals may be achieved with the minimum number (two)
administrations, optionally occurring at the same visit to the practitioner.

In one embodiment the vaccines of the first and second containers are

25  administered concomitantly at different sites (as described below under
“administration of vaccines of the invention), and in an alternative embodiment the
inventors envision that the contents of the first and second containers may be mixed

(optionally extemporaneously) before administration as a single vaccine.

30  Preparing vaccines of the invention
The present invention also provides a method for producing a vaccine
formulation comprising the step of mixing the components of the vaccine together

with a pharmaceutically acceptable excipient.
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caused by infection by poliovirus and optionally Bordetella pertussis, Clostridium
tetani, Corynebacterium diphtheriae, Hepatitis B virus, Haemophilus influenzae,
Neisseria meningitidis type A, Neisseria meningitidis type C, Neisseria meningitidis
type W, Neisseria meningitidis type Y, Salmonella typhi or Hepatitis A,

In another embodiment of the invention there is provided a use of the vaccines
of the invention in the manufacture of a medicament for the treatment or prevention of
diseases caused by infection by poliovirus and optionzlly Bordetella pertussis,
Clostridium tetani, Corynebacterium diphtheriae, Hepatitis B virus, Haemophilus
influenzae, Neisseria meningitidis type A, Neisseria meningitidis type C, Neisseria
meningitidis type W, Neisseria meningitidis type Y, Salmonella typhi or Hepatitis A.

Additionally, a method of immunising a human host against disease caused by
poliovirus and optionally Bordetella pertussis, Clostridium tetani, Corynebacterium
diphtheriae, Hepatitis B virus, Haemophilus influenzae, Neisseria meningitidis type
A, Neisseria meningitidis type C, Neisseria meningitidis type W, Neisseria
meningitidis type Y, Salmonella typhi or Hepatitis A, which method comprises
administering to the host an immunoprotective dose of the vaccine of the invention is
also provided.

The amount of antigen in each vaccine dose is selected as an amount which
induces an immunoprotective response without significant, adverse side effects in
typical vaccines. Such amount will vary depending upon which specific immunogen
is employed and how it is presented. In one embodiment each dose will comprise
0.1-100 pg of saccharide, in another embodiment cach dose will comprise 0.1-50 ug,
in a further embodiment each dose will comprise 0.1-10 pg, in yet another
embodiment each dose will comprise 1 to 5 pg saccharide.

In one embodiment, the content of protein antigens in the vaccine will be in
the range 1-100pg, in another embodiment the content of the protein antigens in the
vaccines will be in the range 5-50ug, in a further embodiment the content of the
protein antigens in the vaccines will be in the range 5 - 25ug.

Vaccine preparation is generally described in Vaccine Design [“The subunit
and adjuvant approach” (eds Powell MLF. & Newman M.J.) (1995) Plenum Press New
York]. Encapsulation within liposomes is described by Fullerton, US Patent
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4,235,877. Conjugation of proteins to macromolecules is disclosed, for example by
Likhite, US Patent 4,372,945 and by Armor er al., US Patent 4,474,757, Use of Quil
A is disclosed by Dalsgaard et al., 1977, Acta Vet Scand. 18:349. 3D-MPL is
available from Ribi immunochem, USA and is disclosed in British Patent Application
No. 2220211 and US Patent 4,912,094, QS21 is disclosed in US Patent 5,057,540.

In a further embodiment of the invention there is provided a multi-valent
vaccine comprising inactivated poliovirus (IPV) of the invention and optionally killed
whole-cell Bordetella pertussis (Pw), tetanus toxoid (TT), diphtheria toxoid (DT), a
conjugate of a carrier protein and the capsular saccharide of H. influenzae type B (Hib
- optionally conjugated to TT, DT or CRM197), wherein the amount of conjugate per
0.5 mL dose of bulk vaccine is 1-8 pg, and the immunogenicity of the conjugate is
equivalent or improved over such compositions comprising larger amounts of
conjugate. Optionally, Hepatitis B surface antigen may also be included.

In one embodiment the amount of conjugate per 0.5 mL dose of bulk vaccine
is less than 10 pg (of saccharide in the conjugate), in another embodiment the amount
of conjugate is 1-7, in another embodiment the amount of conjugate is 2-6 pg, or in a
further embodiment about 2.5, 3, 4 or 5 pg.

It will be appreciated that certain components, for example DTPw
components, can be combined separately before adding the adsorbed HBsAg or other
components.

A method of making vaccines of the invention is also provided comprising the
step of mixing IPV type 1, IPV type 2 and/or IPV type 3 with a pharmaceutically
acceptable excipient. A typical process for preparing bulk vaccine of the invention
with further antigens will add the 1PV components to a mixture of the D and T
components, i.e. the DT components are mixed with the IPV components. This order
of mixing allows the ionic strength and/or pH of the composition to be adjusted (e.g.
pH<7) prior to the addition of the Pa or Pw components. Typically, HB pre-adsorbed
onto AlPQ, is added first if included in the composition, followed by the addition of
DT pre-adsorbed onto AI(OH); or AIPO4, followed by the addition of TT pre-
adsorbed onto AI(OH): or AIPQ,, followed by the addition of 1PV optionally pre-
adsorbed onto Al(OH);, prior to pH adjustment to ¢.g. pH5.9-7.2, or pH6-7, or pH6.2-
6.8, or pH6.4-6.6, and then the addition of Pw pre-adsorbed onto AIPQ4. Optionally,
Hib, Vi, MenA, MenC, MenW, Men Y, MenB and/or HepA antigens may be added at
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one or more antigens of the invention are adsorbed onto aluminium phosphate or
aluminium hydroxide or a mixture of both. In another embodiment the antigens of the
invention are mixed with a pharmaceutically acceptable excipient and/or adjuvant(s).

In one embodiment, the vaccine composition of the invention may be prepared
in the following order: preadsorbed HBsAg is added, followed by preadsorbed
Diphtheria toxoid, followed by preadsorbed tetanus toxoid and 1PV, the pH is then
adjusted to approximately 6.5 prior to adding preadsorbed Pw.

In another embodiment, the vaccine composition of the invention may be
prepared in the following order: preadsorbed tetanus toxoid is added, followed by
1PV, followed by preadsorbed HBsAg, followed by preadsorbed Diphtheria toxoid,
the pH is then adjusted to approximately 6.5 prior to adding preadsorbed Pw.

In general, the combined vaccine compositions according to any aspect of the
invention can be prepared as follows: The IPV, DTPw, HepB, MenA, MenC, MenW,
MenY, MenB, Vi, Hepatitis A or other components are pre-adsorbed onto a suitable
adjuvant, especially aluminium hydroxide or aluminium phosphate or a mixture of
both. After allowing time for complete and stable adsorption of the respective
components, the different components are combined under appropriate conditions.
The Hib, Vi, MenA, MenC, MenW and/or MenY conjugate(s) may or may not be
adsorbed onto aluminium adjuvant salt before being mixed with the DTPw vaccine.

In one embodiment, vaccines of the invention are prepared at between 15°C

and 30°C (e.g. between 19°C and 27°C, or at 2314°C).

Administration of vaccines of the invention

The invention provides a method for raising an immune response in a
mammal, comprising the step of administering an effective amount of a vaccine of the
invention. The vaccines can be administered prophylactically (ie. to prevent
infection). The immune response is preferably protective and preferably involves
antibodies. The method may raise a booster response.

Following an initial vaccination, subjects may receive one or several booster
(subsequent) immunisations adequately spaced. Dosing treatment can be a single dose

schedule or a multiple dose schedule. Multiple doses may be used in a primary
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aN %,L %L %S %< AL gBY,
D (7.5 Lf/ 0.075 mg AI*")
Stirring 15 up to 20 min. at room t°
Adjust pH atpH 5.1 +/- 0.1
Stirring 15 up to 20 min. at room t°
Check pH 5.1 +/- 0.1

Stirring 15 up to 45 min. at room t°

Maturation 7 days +/- 8 Hr at 37°C +/- 1°C without stirring (glass vessel)
| with stirring (stainless steel vessel)

Stirring 15 up to 45 min. at room t°
Adjust pH at pH 6.1 +/- 0.1
Stirring 15 up to 20 min. at room t°
Check pH 6.1 +/- 0.1

Store minimum 7 days at +2 / +8°C before formulation

FINAL COMPOSITION per dose
Diphtheria 7.5 Lf ( +/- 420 L{/ml)
ALT 0.075 mg

NaCl 150 mM

pH 6.1+/-0.1
Volume approximately 18 ul

Table 1. Method of productions for Diphtheria toxoid adsorption,
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Al{OH),
SUPERFOS type

T (3.25Lf/ 0.070 mg AI*")
Stirring 15 min. uﬁh to 20 min. at R.T.
Adjust at pH 6.1 +/- 0.}
Stirring 15 min. up to 20 min, at R.T.
Check pH6.1 +/- 0.1
Stirring 16 hr. up 0 24 hr, at R.T.
NaCl 1500 mM. (ad. 150 mM)
Stirring 15 min. uli to 45 min. at R.T.
Adjust at pH 6.1 -+/- 0.1
Stirring 15 min, uﬁ: to 20 min. at R.T.
Check pH6.1 +- 0.1

Storage minimum 14 days at +2°C/ +8°C° before formulation.

FINAL COMPOSITICN per dose
Tetanus 3.25 Lf (+/- 360 Lf/ml)
Al** 0.070 mg

NaCl 150 mM

pH 6.1 +/- 0.1
Volume approximately 9 pl

Table 2, Method of productions for Tetanus toxoid adsorption.

10
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AlPO,
0.17 mg AF* /d
{Brenntag)
Adjust pH at le6.5+/— 0.1
Stirring 15 min. up to 20 min. at room t°
Check pH 6.5 +/- 0.1
Pw
ZOIOIlJ'/d
Stirring 15 min. up to 45 min. at Room t°
Measure pH
Storage at + 2°C - + 8°C
FINAL COMPOSITION per dose
Antigens Adjuvant [ AF*] (me)
Pw 2000 AlPO4 0.170 mg
APY 0.170 mg AlPO4
NaCl 150 mM
pH 6.8
Volume approximately 65 pl

Table 3. Method of productions for Pw adsorption
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HBsAg
10 pg

AP"0.20 mg
AlIPO4

Stirring 15 min. up to 30 min. at room t°
Adjust pH at pH 5.3+/-0.1

Stirring 15 min. up to 30 min. at room t°
Check pH at pH 5.3+/-0.1

Stirring 20 Hr +/- 4 Hr at room t° (adsorption)

Adjust pH at pH6.1+/-0.1

Stirring 15 min. up to‘ 30 min. at room 1°
Check pH at pH 6.1+/-0.1

Store 14 days at room t° (maturation)

Storage 2°C - 8°C

FINAL COMPOSITION per dose

Antigens Adjuvant [ AP} (mg)
HBsAg 10 pg AlIPO, 0.200 mg
A" 0.200 mg AIPQ,

NaCl 150 mM

pH 6.1+/-0.1

Volume approximatsly 50 ul

Table 4, Method of preductions for HBsAg adsorption

Several different formulations were tested:
5 e A combination of Diptheria toxoid, Tetanus toxoid, Pertussis whole cell and
Hepatitis B surface antigen : DTPwg-HB as a reference (DTPwsr means that
it is a thiomersal free formulation), formulated with the production method 1
(table 5).

10 s  GlaxoSmithKline Biologicals S.A. product Poliorix® (IPV stand-alone not
adsorbed) as unadsorbed reference at the standard dose, formulated with the

production method 2 (table 5).
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¢ A combination of Diphtheria toxoid, Tetanus toxoid, Pertussis whole cell,
Hepatitis B surface antigen and Inactivated polio virus: DTPwgr-HB-IPV with
addition of the IPV before Pw, formulated with the production method 3 (table
5).

e A combination of Diphtheria toxoid, Tetanus toxoid, Pertussis whole cell,
Hepatitis B surface antigen and Inactivated polio virus: DTPwse-HB-IPV with
addition of the IPV just after T adsorbed. This addition method allows TPV
adsorption onto Al(OH)3. This vaccine is formulated with the production
method 4 (table 5).

A placebo containing only aluminium salts, IPV and buffers of the others antigens. As
IPV is the only antigen in this placebo, there is no competition for adsorption.
Therefore, TPV is completely adsorbed. This vaccine is formulated with the
production method 5 (table 5).

The vaccines formulated with production method 2, 3, 4 and 5 were produced with an
IPV dose-range between [2.5% and 100% of the standard IPV dose of 40/8/32
IUA.5mL.
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Step Method of production 1 : DTPws-HB
1 Water for injection ta reach a final dose volume of 0.5mL
2 Add NaCl 1.5M to reach a final concentration of 150mM
3 Add 115ug of AP as AIPO,
4 Add 10ug of HBsAg adsorbed
5 Add 7.5L1f of Diphtheria toxoid adsorbed
6 Add 3.25Lf of Tetanus toxoid adsorbed
7 Stirring
8 Adjust the pH at 6.5+/-0.1
9 Stirring
10 Add 2010V Pw adsorbed
11 Stirring
12 Store at+2 to +8°C
Step Method of production 2: IPV standalone
1 Add IPV at a dose of
Type 1 Type 2 Type 3
401U 81U 321U
201U 41U 161U
101U 21U 81U
51U 11U 41U
2 Add M199 buffer to reach a final volume of 0.5mL
9 Sfirring
10 Adjust the pH at 6.9+/-0.2
14 Store at +2 to +8°C
Step Method of production 3: DTPwg-HB-1IPV
1 Water for injection to reach a final dose volume of 0.5mlL
2 Add NaCl 1.5M to reach a final concentration of 150mi
3 Add 115ug of AP* as AIPO,
4 Add 10ug of HBsAg adsorbed
5 Add 7.5Lf of Diphtheria toxoid adscrbed
6 Add 3.25Lf of Tetanus toxoid adsorbed
7 Stirring
8 AddiPV at a dose of
Type 1 Type 2 Type 3
40 1U 81U 321U
201U 41U 161U
101U 21U 81U
51U 11U 41U
9 Stirring
10 Adjust the pH at 6.5+/-0.1
11 Stirring
12 Add 200U Pw adsorbed
13 Stirring
14  Store at +2 fo +8°C
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"Mt hod of producti on 5"112, 5%l PV 4WTabld 9 |show t hat
t hq adsditipihgd on conpleteness is simlar for all 1PV
dodes.s Thue 11Bupef AL arvdPdype 3 are strongly deslor bed
(17% -7 dergiopofef HEsAp hdsolbggpe 2 stay wel | adsorbed. The

t hrlee & yyid 3.5HoEDiphttieria xpidadeasiebdf or t he pl acebo
forjnul®atyiBR9for al | the | PV doses. The adsorption is
si i | Br ASusHiRPHEY BRI BVHB ref erence vaccine. There is a

varli a |Isf"fr¥ t eness because of the flact that
t he gh@ég gi?wg’ﬁ ification method is not
valli Ep Qé or DTPwEI B | PV formul ati onls nor for

|l o r%'E‘)chentratl ons (<40/ 8/ 32 D-antigen [Units/0.5
ml) ; |||c retati VR ﬂﬁocigf'prgdu&t?o)ﬁ% RN 8 T LUIlpﬂrl son

Ia

Wi e R SR B DR clioraFaweVEr Al &igdnE e wln JPs€e | PV
for| both ?grnu at| 8@@@25@5&:;&@ ofI product?glg 3 and 4

WaST:BkaINdued of plodvdtid ptrid.5aD@sar i son wth reference
formul ati ons as shown in Figures 1 and 2. Two batches

for each fornul ations were tested for met hod of
pr oBerdhd oeth@l of production 1 formulation: HBsAg, D and T are adsorbed separately

5  on AlPQ4, AIPO, and A{OH); respectively. The three antigens are sequentially added

to a suspension containing water, NaCl and free AIPO4. The mixture is stirred for 60-

75 min. Then the pH is adjusted to 6.5 before addition of adsorbed Pw.

For the method of production 3 formulation, the three adsorbed antigens are

10  sequentially added to a suspension containing water, NaCl and free AIPQ,. The
mixture is stirred for 60-75 min before IPV addition. The pH is adjusted to 6.5 before
addition of Pw antigens.

For the method of production 4 formulation, T antigen is adsorbed on Al(OH)s.
15  Preadsorbed T antigen is added to a suspension containing water and NaCl, followed
by TPV types 1, 2 and 3. The mixture is stirred for 60-75 minutes before addition of
free AIPQ,. Preadsorbed HBsAg is then added, followed by preadsorbed D antigen,
and the mixture is then stirred for an additional 60-75 minutes. The pH is adjusted to

6.5 before addition of Pw antigens.
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Figure 1 shows that the |IPV potency of DTPWSF-HB-I PV
wth 100% 1PV is slightly greater than the potency of
| Pwo mofieBsiHBl PV. The | PV potency of DTPwSF- HBIPEP280869391
fromthe formul ati on of nethod of production 3 can be
seen to be simlar to DTPaHBI PV 100% The | PV potency
for DTPWSF-HB-1PV 25% of nethod of production 3 is
slightly lower than for Poliorix(r). It was al so found
t h afhe]ﬁetﬁo@ &f CPr&lﬁ%tu!rP Vw9 §€en¥i@ﬁy Wéctcﬁ%ut: 1§ ERBbLf blnufacture as
tain a tency. Figure 2 shows that the | PV
pot tBig @90@091 @qlmnlvalwecf e stlﬁ@gﬁ@pnwrargutwrWSth?@afa@tmng the
r %U&Lé ﬁf‘org’er?apg nt)n%eé QAN 8L 488 tgftheﬁglmgczﬁg product
production 4. I's al'so shown that there is trend
of better potency for the placebo than for
DTPWSF- HB- | PV. These data therefore confirmthat a
reduced dose of IPVis sufficient to obtain a good
potency in vivo. WD 20081028957PCT/ EP2007/ 059391
Exanple 2: Feasibility of using no thionersal in
vacci nes of the invention The Preservative Efficacy
Test (PET) allows the denonstration of the
antimcrobial activity of the tested vaccine. The test
consi sts in: challenging the vacci ne preparation, in
its final container step, with a prescribed inocul um
of suitable m cro-organisns, - storing the inocul ated
preparation at a prescribed tenperature w thdraw ng
sanples fromthe container at specified intervals of
time and counting the organisns in the taken sanpl es.
The PET testing procedure is described in the European
Phar macopoeia (5.1.3) and in the USP (<51>). According
to these guidelines, the antimcrobial activity is
eval uated by conparing the reduction in the nunber of
viable mcro-organisnms with the criteria nentioned in
the following table (Table 7) M croorgani snms Tine
Criteria : log reduction EPA EP B EP C USP Bacteri a
6h dl d7 di14 d28
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* *x 7z Z* * * 7 7Z Z Candi da al bi cans Aspergillus niger
Table 7. EP and USP Criteria Nr* : not recovered N *
notwo moseessed Exanple 3: Effect of H b conpor@mtr2an/59391
the potency of IPV and stability of IPV over tine

Rel ati ve potency of |PV was neasured as described in
Exanple 1 to determ ne the effects the H b conponent
mayDé¢termeination dPpolopasensy onmafs by seropguiealisatione stability

of PV over tine at different |IPV doses. The vacci nes

i nvesti gated were DTPwHBI PV(40-8-32), DITPwHBI PV with

r ecHgspotensy cef thcbvagpide syasr daterfumed gbyrm nfepppcutralisation test after

DT 0-
resﬁﬁ@%lr té{gfgre d.’l%ﬂillg.} ggst orBéggM%&pDéw%g (ICWA) or any beforehand
DT PiehiBiteAr210). Lraiip of Hbnadtedealthyfreas were ienstlatsd intramuscularly (0.5

DTFMtﬁVP Véf]'lﬂ gﬁﬁthéa{ég E%é;géfg ¥£(%Qnager§i ﬁlvlﬁh‘b%ha e buffer saline,

reconstitute b an nont val ues
wera diteens (phesphast buffoy ealtng) DirPgn m@oclh&éu‘faﬂn the dijupptgrgreoused
33) Q% f stwh day¥Bted A MhchiRRn (hGudil-R
33 e%ﬁ% h(g{stﬂoﬁo{"\ﬁéﬂgcotew%@l%{)/ha ot eﬁcyyrﬂgm‘(ieQl?dtclel lative
potm@b oéchlanvnal\wsmmm athstﬂg@zeﬁmnm & blead gellegtignobit paydiac
(F oo AT BHCOEOSH 3
@ﬂé&fﬁﬁéﬁg a pggve%ce fﬁ%ggg Ij?Jc):)n of@]E% 5%9 %J%%dn%wm
theﬁnpiasedncy of W Formul ati ons vvere perfornmed with
change of Al um ni um conposition. The formul ati ons
DT RgsmepBis@ipriesiial | y cont a| ns 630pg Al um ni um 560ug
Aln as AIPO4, 70 jig Al3+ a t((}% . um ni um sal t
ar eg%@@retlaﬁca%@rh@r l}aﬁubqﬁonmmérﬁh OB A@ﬂuteﬂ@hr@e siahémeﬁems of
frege Q2 Qe bt e@éﬁ%‘ﬁ ‘3}?{ el Weke HRPark® i Mlcadpla@R -using the appropriate
0

Fornul ati ons were r med V\nththefollovmngralos
of §ilugign mpdjym. Fom*\eeiwy%v%@ VEpStypos) PrsRdetiymined ampyt ofyvipys was

added to the secra dilutions. The three virus suspensions were diluted taking into

account their respective titers. The final dilution is called ‘working dilution’. Each
working dilution was added to the corresponding microplates. Plates were then sealed
and incubated at 37°C £1°C for 16 hours. Hep-2 cells were then added and
microplates were incubated at 37°C * 1°C for 7 days. The cytopathogenic effect
{CPE) of the virus was read usingb an inverted microscope after Coomassie blue

colouration.

The presence of anti-poliomyelitis antibodies inhibits the growth of the virus and the
appearance of the corresponding CPE. The anti-polio virus titers (type 1, 2 and 3)

correspond to the reciprocal of the last dilution without any CPE.

In each group, animals with neutralising antibodies are recorded and the antibodies
titer of each serum sample is determined for the different type of poliovirus. The
neutralizing antibody titer is expressed as the log2 of the inverse of the highest dilution
of the serum sample that totally inhibits the cytopathic effect of poliovirus on Hep-2
cells. The geometric mean titer per dilution (GMT) and per virus type is then

determined for each group of rats.
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115 Lot 2 23 92 Lot 3 69 46 Lot 4 46 69 Lot 5 92 23

Lot 6 115 0 Table 10. Al PO4/A1(011)3 rati o StepMthod
of Wi wdsa2Bis5on 3: DIPwsF-HB- 1PV 1 Water for i nP@uEH2e/059391
to reach a final dose volune of 0.5nL 2 Add NaCl 1.5M
to reach a final concentration of 150mM 3 Add 115pg of
Al3+ with at the different ratios A (CH 31A1PO4 4 Add

10169 eth ¥R A UinR SO R8Me Qi arfd Subleq@dntlPiiRRikMB4I0RD-antigen
t oxoi d adsorbed 6 Add 3. 25Lf of Tetanus toxoid

adswHiBefduced neutralising antibodies in 50 % of the rats (ED50) was also calculated
by probit analysis. The EDS50 was ¢xpressed in D-antigen units.

In order to guantify the potency relative to that of the reference vaccine (usually
Poliorix®, but may be a DTPaHBIPV vaccine such as Pediarix®), the relative
potency (RP) defined as the ratio of two equivalent dose responses in a multi-dose test
was measured. In this approach, the potency of the test vaccine is calculated by
parallel line assay as described in Finney, 1978 (Statistical Method in Biological
Assay, Charles Griffin & Company Ltd, London, 1978).

Determination of the Potency Polio Type 1, 2 and 3 by ELISA

The determination of the potency Polio by ELISA is performed in one or two steps
depending on whether measurement is being carried out on bulk unadsorbed IPV vs

formulated vaccines respectively:

1. Desorption for final adsorbed vaccine (for measuring D-antigen units in formulated

vaccines — not required for measurement in unadsorbed IPV antigen bulk);

2. ELISA test for the quantification of D-antigen content of desorbed and unadsorbed

vaccine and/ or polio bulk
Desorption step

After centrifugation for 10 minutes of the adsorbed vaccine under test, three
successive desorptions are performed, by adding a desorption phosphate buffer to the
pellet, mixing and incubating at room temperature. The first and the second
desorption periods are of 2 hours, the incubation period for the third extraction being
one night at room temperature. The harvests from the three extractions are pooled and
diluted with phosphate buffer solution (PBS) without Ca and Mg containing bovine

serum albumine (BSA) and Tween 20.
The three poliovirus antigens are quantified by ELISA as described below.

D-antigen quantification by ELISA:
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7 Stirring 51 8 Add I PV at a dose of 40/8/32 1U 9
Stirring 10 Adjust the pHat 6.5+/-0.1 11 Stirring 12
AdVoaNgusBh adsorbed 13 Stirring 14 Store at PGTER2507/059391
+WC Table 11. Method of production for DIPWHE-I PV
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| PV dose ent age, of, D and T toxoids adsorption
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are presented in Table 12 an 14. RATI O RO—WAIP

| P\PTERs&ation oppiging sakbratgd tey 1, 2 and 3 antigens. The cali rato?dfs the

European Pharmacopoeia Biological reference (EPBRP).

For all following steps, the microtiter plates arc incubated during 1h30 at 37°C and
washed. Rabbit anti-polio virus (type 1, 2 or 3) 1gG conjugated to peroxydase, diluted
with phosphate buffer (w/o Ca and Mg + Tween 20) containing BSA, is added. The
substrate solution, containing the tetramethylbenzidine dissolved in dimethyl
sulfoxyde (DMSO) and diluted in acetate buffer containing 0.003% H,0,, is added,
followed by a 15-30 minutes incubation in the dark. The blocking solution, containing
H,80,, is then added. Within one hour, the optical density (0.D.) of each well is read

using a photometer set at 450 nm with a reference at 620 nm.

The D-antigen concentration in test samples is calculated from the standard curve

obtained by plotting the O.D. values against the standard antigen concentrations.

As a supplement to the Potency by ELISA, any unadsorbed IPV antigen may be
detected by the completeness method:

Completeness of adsorption to adjuvant unbound Polio Type 1, 2 and 3 by Elisa

Two successive centrifugations are performed. The supernatant is then harvested and
tested undiluted in duplicate on microplates by ELISA. Microtiter plates are coated
with specific rabbit anti-polio virus (type 1, 2 or 3} IgG, diluted with
carbonate/bicarbonate buffer (pH 9.6), and incubated overnight at 4° C. After
washing, the saturating solution (phosphate buffer saline w/o Ca and Mg + 1 % BSA)
is added. Blanks (PBS), supernatant and in-house unadsorbed standard are added in
duplicate.

For all following steps, the microtiter plates are incubated during 1h30 at 37°C and
washed. Rabbit anti-polio virus (type 1, 2 or 3) IgG conjugated to peroxydase, diluted
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with phosphate buffer (w/o Ca and Mg + Tween 20) containing BSA, is added. The
substrate solution, containing the (etramethylbenzidine dissolved in dimethyl
sulfoxyde (DMSOQO) and diluted in acetate buffer containing 0.003% H;O,, is added,
followed by a 15-30 minutes incubation in the dark. The blocking solution, containing
H,80y, is then added. Within one hour, the optical density (0.D.) of each well is read

using a photometer set at 450 nm with a reference at 620 nm.

The completeness is considered positive (antigen in the supematant) if the mean OD
of sample is higher than the mean OD values of blanks + 3 standard deviations and if

the mean OD of sampile is higher than 0.1.

In case of positive completeness, the antigen content is measured by ELISA method
as described in the second step of the Potency Polio Type 1, 2 and 3 by ELISA.

Method of measuring International Opacity Unit (I0TU)
Cell concentration (IOU) can be determined using either visual IRPO (International
Reference Preparation of Opacity) standard solution or by absorbance measurement at

660 nm.

The opacity of Single Strain Suspension is then determined by applying the “assigned
opacity” equation as follows:

AO=LO/KOxCO,

where AQ = agsigned opacity, LO = live harvest opacity, KO = killed harvest opacity,

and CO = concentrate opacity.

RESULTS

Determination of potency polio on rats by seroneuntralisation at the standard
40:8:32 dose

Experiments were performed to determine the potency of IPV types 1, 2 and 3.

Results are shown in Table 8 below (in the present document, 40:8:32 D-antigen units

of IPV types 1, 2 and 3 respectively is equivalent to 100% IPV dose).
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<1% N..;"?": <1% 100% 4% 49% -1 % 23% <1% Table

12. Percentage of D toxoul desorption in DIPVWRB-I1PV

wi WO 02865 e- r ange RATI O Al (OH) 3/ ALPO4 | RCTEFS@7/059391
0/ 115 23/ 92 46/ 69 TO

Ref. Poliorix 20.78 T ] 8.88 20.02
Ref. DTPaHBIPV 321 0.57 862
DTPws-HB-1IPV

<193 0.64 <257
Method of production 3

Table 8. Potency of IPV types 1, 2 and 3 in three different vaccine formulations.

The DTPwge-HB-IPV formulation (100% IPV) presents IPV potencies better than the

reference Poliorix and similar or better than the reference DTPaHBIPV.

Evaluation of IPV potency with reduced IPV dosages

The potency is measured by in vitro and in vivo methods described above.

The potency by Elisa of reduced dose IPV for both formulations of methods of
production 3 and 4 was examined ir vitro and compared with reference DTPalPVHB
as shown in Table 9. Two batches for each formulation were tested for method of

production 3.

The percentage of recovery was calculated with regard to the antigen content taken
from TPV bulk for each formulation (e.g. 40/8/32 for 100% IPV containing
formulation; 20/8/16 for 50 % IPV containing formulation; 10/4/8 for 25 % IPV

containing formulation; 5/2/4 for 12.5 1PV containing formulation)
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51%<1%3.3";', 100% k! % 63% ,z4 41%<n.::, 29%

Tabl e 13. Percentage of T toxoid desorption in
DTweHBosioPsd#stM t h | PV dose-range | PV adsor pt i orPGua2007/059391
foll owed. The stability of the adsorption was foll owed
by a treatnment of 21 days at 25C. [PV Estimation of Ag
not adsorbed RATIO Al (OH)3/AIPO4 0/115 23/92 46/ 69

Dosigbit yRRow Bat the adsorption completeness is similar for all IPV doses. The Type
1 and Type 3 are strongly desorbed (17% - 74%) while the Type 2 stay well adsorbed.
The three types are well adsorbed for the placebo formulation for all the IPV doses.

The adsorption is similar as for DTPaIPVHB reference vaccine.

There is a variability IPV completeness because of the fact that the completeness
quantification method is not validated neither for DTPwHB IPV formulations nor for

lower IPV concentrations (<40/8/32 D-antigen Units/0.5 ml).

The relative potency (expressed in comparison with reference poliorix vaccine) of
reduced dose IPV for both formulations of methods of production 3 and 4 was
examined in vivo in comparison with reference formulations as shown in Figures 1

and 2. Two batches for each formulations were tested for method of production 3.

Figure 1 shows that the IPV potency of DTPwSF-HB-1PV with 100% IPV is slightly
greater than the potency of IPV in DTPaHBIPV. The IPV potency of DTPwSE-HB-
IPV 50% from the formulation of method of production 3 can be seen to be similar to
DTPaHBIPV 100%. The IPV potency for DTPwSF-HB-IPV 25% of method of
production 3 is slightly lower than for Poliorix®. It was also found that 12.5% of the
IPV dose was not sufficient to obtain a good IPV potency.

Figure 2 shows that the IPV potency is similar for the formulation of method of
production 3 and the formulation of method of production 4. It is also shown that

there is a trend of better potency for the placebo than for DTPwSF-HB-IPV.

These data therefore confirm that a reduced dose of IPV is sufficient to obtain a good

potency in vivo,
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--20-30%-20 AY,: et >30% <10'..;::

Example 2: Feasibility of using no thiomersal in vaccines of the invention

The Preservative Efficacy Test (PET) allows the demonstration of the antimicrobial

activity of the tested vaccine. The test consists in:

- challenging the wvaccine preparation, in its final container step, with a

prescribed inoculum of suitable micro-organisms,
- storing the inoculated preparation at a prescribed temperature

- withdrawing samples from the container at specified intervals of time and

counting the organisms in the taken samples.

The PET testing procedure is described in the European Pharmacopoeia (5.1.3) and in
the USP (<51>). According to these guidelines, the antimicrobial activity is evaluated
by comparing the reduction in the number of viable micro-organisms with. the criteria

mentioned in the following table (Table 7)

Microorganisms Criteria : log reduction
Time EP A EPB | EPC USP

Bacteria

Staphylococus aureus 6h 2

Escherichia coli d1 3 1 Ni*

Pseudomonas aeruginosa | d7 3 Ni* 1
di4 3 3
d28 Nr* Ni* Ni* Ni*

Yeast and mouids

Candida albicans d7 2 Ni*

Aspergillus niger dl4 i Ni* Ni*
d28 Ni#* Ni* Ni* Ni*

Table 7. EP and USP Criferia

Nr* : not recovered
Ni* : not increased
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2008) DEBRYFIPCT/ EP2007/ 059391 Type 2 PCT/EP2067/059391
Example 3: Effect of Hib compenent on the potency of IPV and stability of IPV
over time
Relative potency of IPV was measured as described in Example 1 to determine the
effects the Hib component may have on IPV potency and to evaluate the stability of
IPV over time at different IPV doses. The wvaccines investigated were
DTPwHBIPV(40-8-32), DTPwHBIPV with reconstituted Hib and stored for 8
months, DTPwHBIPV(2(-4-16), DTPwHBIPV(20-4-16) with reconstituted Hib and
stored for 8 months, DTPwHBIPV(20-4-16) and stored for & months,
DTPwHBIPV(10-2-8) and DTPwHBIPV(10-2-8) with reconstituted Hib and stored
for & months. RP values were measure relative to DTPaIlPVHB (Pediarix) (Figure 3a)
or Poliorix (Figure 3b). It was found that the Hib component has no impact on IPV
potency. The relative potency of IPV was found to be maintained at 8 months (Figure
3).

Example 4: Effect of AIPO4/A1(OH)3 ratio on the visual aspect, the adsorption of
D and T and the pofency of IPV

Formulations were performed with change of Aluminium composition.

The formulations DTPwgr-HB-IPV usually contains 630ug Aluminium: 560pg AP
as AIPO4, 70ug Al3+ as A(OH)s. Aluminium saits are used to adsorb D, T, Pw and
HBsAg. 115ug Al*of free AIPQ, is added during the formulation.

Formulations were performed with the following ratios of free Al*":

Al{OH)3 AIPO4

Hg Al3+ yg Al3+
Lot 1 0 115
Lot 2 23 92
Lot 3 69 46
Lot 4 46 69
Lot 5 92 23
Lot 6 115 0
Table 10. AIPO4/ANOH)3 ratio

Step Method of production 3: DTPwWs=~HB-IPV
Water for injection to reach a final dose volume of 0.5mL
Add NaCl 1.5M to reach a finat concentration of 150mM

Add 115pg of AI** with at the different ratios A{OH),/AIPO,
Add 10pg of HBsAg adsorbed

Add 7.5Lf of Diphtheria toxeid adsorbed

Add 3.25Lf of Tetanus toxoid adsorbed

Stirring

~N D W N -
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9
10
i
12
13
14

. -10-
-10-20% >30% 20% >30%

<(1 -
Type 1

0-20%

Add IPV at a dose of 40/8/32 {U

Stirring

Adjust the pH at 6.5+/-0.1

Stirring

Add 20/0U Pw adsorbed

Stirring

Store at +2 to +8°C

c)

>30% >30%

Type 3 >30% >30%

>30% ,
PCT/EP2007/059391

‘Table 11. Method of production for DTPwHB-IPV

Visual aspect was observed and up to ratio 69/46, acceptable aggregation is obtained.

Formulations were perfbnned with the same production method and a dose-range for
TPV between 0 and 100% of the regular IPV dose.

The percentage of D and T toxoids adsorption was measured by ELISA. The stability

of the adsorption was followed by a treatment of 7 days at 37°C. Results are presented
in Table 12 and 14.

RATIO AI{OH),/AIPO,
IPV dose 23/92 46/69
T0 |7d37c| 710 |
Pwsr 0% < 1% % /
25% i <184
50% <3 <1 %%
100% 4% 49 <P 18
Table 12. Percentage of D toxoid desorption in DTPwHB-1PV WIth IPV dose-range
RATIO AI(OH),/AIPO,
IPV dose 01115 23/92 46/69
7d37°C | TO |7d37°c | To | 7d3r°C
Pwse 0% 3% < 2% /
25% 3G% 30
50% g 61% 3 519%%
100% &i ﬁjﬁ/ -;"- d_ ii_l:,aa

Table 13. Percentage of T toxoid desorptmn in DTPwHB-IPV with IPY dose-range

IPV adsorption was followed. The stability of the adsorption was followed by a

treatment of 21 days at 25°C.

Estimation of Ag not adsorbed
PV RATIO AI(OH)3/AIPO4
0/115 23/92 46/69

Dose | Type TO 21d25°C 21d25°C ToO | 21d25°C
0% N/A N/A N/A AGGREGATI{)N

Type 1 i 30, 20:30% | <10% | - 20.30%
25% Type 2 <310% <% <3{%% ~;£, Yo

Type 3 >30% >30% >30%

o BN

0% et | »30% | s30% | ~i020% | >30% ’.‘it\ | sa0%
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i Cl0% Type 3 >30% >30% >30% >30% Table 14.
Percentage of |IPV desorption in DTPWHB-IPV with | PV
do¥® ye813895The i ncrease of the Al (OH) 3 cont eneCI/EP200R@59391
formul ati ons al | ows an adsorption inprovenent for D, T

and | PV, | TR e adsOr O TaLED hrapned

t He AKOH 37 ATPO4 T atT o of 4bltU. At IsTTart

and D adsqwgtsl on\Q@ rrplq{;; n'l:Q; sar3@¢f| on
an—accetgrat ed bldUI ity study—of—7 dqys—at 3
priesent @ % of g,orptlx;)ﬂafor _‘I;):,&_ﬁ%g;;p%fo%n,
1RVygoepel idSOE(f)__,{i” Demgf; P ook the l\ype B OGGL
21 g]ays at- 25 The~fornuf-attfons Wttt e ratt o040
were test iilgpglsn-Vl R ﬁpd cqppar e‘ds:..._vu,L,.h Telﬁh%va:

?y ' 'I*ab’llé i 2 PHliagt of TPV Bsbr Jtiok tH I TPWHE- IPV’@SEH 34 ddst=range

The increase of the AI(OH):; content in the formulations allows an adsorption
improvement for D, T and 1PV,

The better adsorption ratio obtained was with the AI({OH)3/AIPOy, ratio of 46/69.
At this ratio:
= The T and D adsorption is complete in TO. Desorption after an accelerated
stability study of 7 days at 37 °C present <20% of desorption for D, <30% for
T.

= Each IPV type is adsorbed. Desorption of the Type 3 occurs 21 days at 25 °C.

The formulations with the ratio 46/69 were tested in-vivo and compared with
Tetravac, Poliorix and a DTPaIPV vaccine.

ED50
Sample
Type 1 Type 2 Type 3
DTPw-HB-IPV
100°%/HIB <1.93 <0.64 257
Ratio 46/69
Ot <1.59 0.46 <1.67
Ratio 46/69
DTPw-HB-IPV
25%/HIB 3.08 0.96 3.25
Ratio 46/69
Tetravac 8.53 0.39 9.15
Poliorix 9.52 2.64 15.06
DTPaHBIPV <5.18 <0.64 15.01

Table 15. In-vivo potencies results

There are no significant differences (ED50) between the DTPw-HB-IPV
formulations. DTPaHBIPV, Tetravac and Poliorix give similar results, inferior to the
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Type 3 DTPw HB-1PV 100% HI B Rati o 46/ 69 <1.93 <0.64

2.57 DTPwHB-1PV 504 RIB Rati o 46/ 69 <1.59 0.46 <1.67
DTM® 3488/028%97 25%4 H | B Rati o 46/ 69 3. 08 0. 96 3. PEI/EP2007/059391
Tetravac 8.53 0.39 9.15 Poliorix 9.52

DTPw-HB-IPV formulations (except for the type 2 for which all the formulations are
equivalent).

Example 5: Clinical evaluation of the investigational DTPw-HBV-1PV/Hib
vaccine with reduced IPV dosages

A Phase II, feasibility study is planned to assess the immunogenicity, reactogenicity
and safety of three different formulations of GSK Biologicals’ investigational DTPw-
HBV-IPV/Hib vaccine as compared to the commercial DTPw-HBV/Hib and IPV
vaccines administered concomitantly.

¢ Indication/populations:
Primary immunization of healthy infants in the first week of life against diphtheria,
tetanus, pertussis, hepatitis B, poliomyelitis and Haemophilus influenzae type b
diseases.

Study groups:

DTPw-HBV-IPV(standard dose)/Hib vaccine
DTPw-HBV-IPV({49% of standard dose)/Hib vaccine
DTPw-HBV-IPV(26% of standard dose)/Hib vaccine
DTPw-HBV/Hib + IPV vaccines

¢ Co-primary objectives:

The co-primary objectives will be assessed in sequential manner: i.e. the second and

third objectives will be assessed only if the preceding one has been met.

v" To demonstrate the non-inferiority of the DTPw-HBV-IPV(standard dose)/Hib
vaccine to the IPV vaccine co-administered with the DTPw-HBV/Hib vaccine in
terms of antibody response to the three poliovirus types, one month after the
primary vaccination course.

The objective of non-inferiority will be reached if the upper limit of the
standardised asymptotic 95% CI on the difference between groups (DTPw-
HBV/Hib + [PV minus DTPw-HBV-IPV(standard dose)/Hib} in terms of

seroprotection rates for each of the three poliovirus types is < 10%.

v" To demonstratc the non-inferiority of the DTPw-HBV-IPV(49% of standard
dose)/Hib vaccine to the IPV vaccine co-administered with the DTPw-HBV/Hib
vaccine in terms of antibody response to the three poliovirus types, one month
after the primary vaccination course.

The objective of non-inferiority will be reached if the upper limit of the
standardised asymptotic 95% CI on the difference between groups (DTPw-
HBV/Hib + IPV minus DTPw-HBV-IPV(49% of standard dose)/Hib) in terms of

seroprotection rates for each of the three poliovirus types is < 10%.

¥" To demonstrate the non-inferiority of the DTPw-HBV-IPV(26% of standard
dose)/Hib vaccine to the IPV vaccine co-administered with the DTPw-HBV/Hib
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2-phenoxyethano! max 2.5 mg
Polysorbate max 50 pg
Formaldehyde max 100 prg
Phosphate buffered saline

¥ m@l:&ﬁsﬁp?a %%)m | PV conponent ( 49% df
o RGHENT ' 26% of stanflard dose))
OGonjih&é of Hﬁﬁ@hﬂ@s‘ﬁﬂd’énz#ﬂgﬁ&éadsufa{ DFraekeldiied
Nolsadcr@sis: 26 Meand 1BEnus toxbl: 6-B1p85 | pefle) in two-
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ﬁ;@m%a’sgﬂgiﬁuﬂi ym-as—salts: 0. 66 ny
Inactiveted Poliovirus type 1: 40 D antigen units | WhitishTiquid~ | 0.5ml
Inactivated Poliovirus type 2: 8 D antigen units in monodose
Inactivated Poliovirus type 3: 32 D antigen Units vials

Contains aming acids for injection a.s, ad 0.5 ml

Table 16, Vaccine formulations

PRE-ADSORPTION OF THE ANTIGENS
The DTPw-HBV-IPV formulation combines diphtheria toxoid, tetanus toxoid, three
Bordetella pertussis strains, the purified major surface antigen (HBsAg) of the °

Hepatitis B virus (HBV) and the inactivated polio virus (IPV). These antigens, except : o e

IPV, were first pre-adsorbed on aluminium salt before being mixed with aluminium
salt, sodium chloride buffer and water for injection.

Adsorption of diphtheria toxoid
The diphtheria purified concentrate was adsorbed on aluminium phosphate in a ratio
of 15 Lf Diphtheria toxoid / .15 mg Als+. The two components were stirred for 15 up
to 45 minutes at room temperature, The pH was adjusted to pH 5.1 £ 0.1, followed by
stirring for 15 up to 45 minutes. The mix was stored for one week at 37°C. After
stirring of 15 up to 45 minutes at room temperature, the pH was adjusted topH 6.1 £
0.1. The adsorbed concentrate was stored at +2°C -+8°C for at least 7 days before
final formulation of DTPw-HB-IPV vaccine. Figure 1 hereafter highlights the
adsorption manufacturing process of the pre-adsorbed Diphtheria bulk.

Adsorption flowchart of diphtheria toxoid
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I nactivated Poliovirus type 1:40 D antigen units

I nactivated Poliovirus type 2. 8 D antigen units

| N&xx 30084128997 Pol i ovirus type 3: 32 D anti gen uRGWEP20p9959391
of full standard dose I PV (40-8-32) 26% of full
standard dose I PV (40-8-32) Witish liquid in nonodose
vials 0.5 m of the reconstpatrged vacci ne Conjugate

of Haenophi fus influenzaetypelL b capsul ar

pol ysaccharide: 2.5 pg(@@qfﬂ'@t@mqmsgxoi d: 5-10 pg
Lactose: 12.6 ng Al um ni um as| sal 30 pg

Freeze-dri egtipfhg §5 u o'HBr}ﬁﬁﬁr‘E& M rRlofn teWperature
Bi ol ogi cal s' DT HBV/H b (4 1brixT™M H b) Di phtheda

toxoid: not |ess t‘&@ﬁfgg"& H‘%f"%%:f%e q)anus t oxoi d:

not | ess than 60 | ['a pertussis,

/Iz\: Iulmeﬁl unmo;ss]'tgg Hg%& té 45 Mrﬁ%&orrer sgﬂ @ pPq %l t }ghpg
[ qu! d in two-dose v, %g&oﬂkc{%&sta% géeconst ituted
S

vacci ne Conj ugate o n Iuenzae type b
capsul ar polysacc 2.5 nd anus ox0|d
S R0 by LacHEane 18% ‘*ﬁéww#% Hootrleihgatls®
Freeze-dried pell eAd] tgr\{@clqegkepl\-i (81 %0.1)

Store minimum 7 days at +2°C . +8°C before
formulation

Adsorption of tetanus toxoid

The purified tetanus concentrate was adsorbed on aluminium hydroxide in a ratio of
3.251Lf/0.07 mg Al*. The two components were stirred for 15 up to 20 minutes. The
pH was adjusted at pH 6.1 :: 0.1. The mix was stored under stirring for 16 up to 24
hours at room temperature. A sodium chioride solution of 1500 mM of nominal
concentration was added (ad 150 mM). After stirring of 15 up to 45 minutes at room
temperature, the pH was adjusted to 6.1 +0.1. The adsorbed concentrate was stored at
+2°C -+8°C for at least 14 days before final formulation of DTPw-HBV-IPV vaccine.
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GSK Biologicals' IPV (PoliorixTM Inactivated
Polioyirus type 1:40 D antigen units I|nactivated

PoW®3003/¢2895f ype 2:8 D antigen units | nacti vatBCI/EP2007/059391

Poliovirus type 3:32 D antigen units 2-phenoxyet hanol
max 2.5 ng Pol ysorbate max 50 pg Formal dehyde nmax 100
pg Phosphat e buf xaEe@tisR ibwendFosttabRss @abia0 aci ds for
injection g.s, ad 0.5 nm Whitish liquid in nonodose
vials 0.5 m Table 16. Vag{®sf or mul ati ons
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2% ul Adsoxgliep ?HSH"‘W%%’F&Q@“M dj pht heria toxoid Al PO4
D (4% S@fﬂe/pueﬁq@*ﬁgxgdalﬂq yasapixed Wiy steyile pispegsian ofglypinam
at Hhewh n asyspepion Frich farRingper 1§ ug HBgAg,)0.2 mg
St i Gahglu%m@ppftoépf%) P MERaGhin p Sigehvolimsof altoyt 20 L.
Adsorption 7 days at 37C Stirring 15 up to 45 m nutes
30t room tenperature Agglpust and check pH (6.1 0.1)

2

Store nininum 7 dadis¥iptien procedireplHEsAg
HBsAg (10 pg / 0.5 ml)
d
35 Al3+ (0.2 mg / 0.5 ml) (AIPO3)
l

Stirring 15-20 minutes at room temperature

2
Adjust and check pH (5.3 £ 0.1)
J

40
Stirring 16-24 hours at room temperature
Adjust pH at 6.1 £ 0.1
¥
45 Store 14 days at room temperature

Storage at 4°C
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15Adj ust and check pH F(lﬁmi:harﬂoﬂj?wa@so‘ﬁptﬁme m ni rrum 14
days at +2 C . +8C before fornulation 25 Adsorption of
Hepatitis B dmnsjemAlPilis starile siainiess steel HEssey bul k
was mixed with a sterile suspension of alum nium
phosphate in order toAdhistiphlto &SspRisi on whi ch

2ocont ai ns per 10 jug HBsAg, 0.2 ng APl as al umi ni um
phosphat e), 1%%irfiig 82 rhinuted attebmviehpeeatote about 50
pl. 30 Adsorption procedure qf HBsAg HBsAg (10 rig

/0.5 m) 35Al ghéék pHERd adjust ifrhéce!séhfi%)sq-'/-bﬁ)

r

25 Add the PPH in the sterile stainless steel vessel
S
Stirring min. 15 minutes at room temperature
1
Distribution in glass bottle
30 J

Storage of the Pw adsorbed at 2-8°C

DTPW-HBV-IPV FINAL FORMULATION
35  The process was done as follows:
- The sodium chloride solution and water were mixed for injections in order to
achieve a final concentration of 150 mM NaCl
- AlPO4was added in order to obtain a free Al** concentration of 0.115 mg/dose
- The adsorbed HEF, diphtheria and tetanus concentrates were added in order to
40  obtain a final concentration of 10 g of HBsAg, 7.5 Lf diphtheria toxoid and 3.25 Lf
tetanus toxoid per 0.5 ml dose.
- TPV was added in order to obtain a final concentration of 40/8/32 or 19.6/3.9/15.7 or
10.4/2.1/8.3 Ul/d.
- Stirring gently for 60 up to 120 minutes at room temperature.
pH was adjusted at 6.5 +/— 0.1
- Stirring for 15 up to 20 minutes at room temperature.
pH was checked: 6.5 +/— 0.1
Adsorbed Pw concentrate was added in order to obtain a final concentration of 20
10U per 0.5 ml dose

45
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Stirring 15-20 m nutes at roomtenperature Adjust and
check pH (5.3 0.1) 40 Stirring 16-24 hours at room

t eNySe08//A38987 4, Adj ust pH at 6.1 0.1 45St or e BOI/EFa8p3/059391

at roomtenperature Storage at 4C Adsorption of Pw

anti §&fin E%lﬂ%iﬁ%%&%fé@?e&mnsferred aseptically
I Nt.opRwal @kdsli®qvessel . The solution was stirred for 5

t 0 1Phd Rl @R wi\ortdSoridn WasC AR -gst ghilti@ing. 5 +/- 0.1
with IMHCI or 5 0.5M NaOH directly in the vessel. The
ssolution was stirred for 15-20 m nutes The pH was
checked (6.5 +Fermuldtjonsiitavchdit oS DERPwHBWaREREAr Y.

Bef ore the adsorption, the pertussis pool ed harvest
(PPH) was mxed for a m MFhanOB ml5 mnutes prior to
use and then the PPH was added into the sterile vessel
igcont ai ni ng the ALPO4. NhlCe1SUKpensd aimwas stirred for
mnimum 5 mnutes at room 1Q, tenperature and coul d be

stored overni ght at rommposamspgtalsg. | f the product

was stored overnight at roomJenperature, it had to be

resuspended for m ni rpERRYdtsweaI04RS Or €
15di stribution. Sanples were taken for testing. The Pw

adsorbed bul k was digfjhpthBith Gdsbifed B5¢fi | € gl ass
bottles and stored at" 2-8C. 15F ow chart of Pw

adsor ption Transfer ﬂtgﬁis% gfbgaigl_ﬁgai nl ess steel
6. 5+1- 0. tirri

vessel Adjust pHto

ng 15-20

M coseary. (o By fOPRELRISER AT be AR R L1
Lo oo b BEA.uSh 520 i Behoork el

roomt enper

25

30

35

40

45

Adjust and check pH (6.5 +/- 0.1)
\’

Pw adsorbed 20 10U
S

Stirring 15 min. up to 45 min. at room temperature

Example 6: Clinical evaluation of the investigational DTPa-HBV-1PV/Hib
vaccine with reduced Hib and 1PV dosages

A Phase 11, exploratory study is planned to assess the immunogenicity, reactogenicity
and safety of 4 different formulations of GSK Biologicals® investigational DTPa-
HBV-IPV/Hib vaccine versus the commercial DTPa-HBV-IPV/ Hib vaccine and the
commercial DTPw-HBV/Hib and TPV vaccines administered concomitantly.

¢ Indication/populations: :
Primary immunization of healthy infants in the first week of life against diphtheria,

tetatus, pertussis, hepatitis B, poliomyelitis and Haemophilus influenzae type b
discascs.

¢ Study groups:

DTPa-HBV-IPV(49% of standard dose)/Hib Sug vaccing
DTPa-HBV-IPV(49% of standard dose)/Hib 2.5ug vaccine
DTPa-HBV-IPV{26% of standard dose)/Hib Sug vaccine
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Distribution in glass bottle 30 Storage of the Pw

adsor bed at 2-8C DTPWHBV-1 PV FI NAL FORMULATI ON 35 The

pr o¥esesmsss’done as foll ows: The sodi um chl oPCTEP2007/059391
solution and water were mxed for injections in order

to achmxwaeHgvflpvqtfs%em&ﬁ&mbge itod. SI.ngstcéTM Nadl .
Al PO4 s added |n order to obtain free AP.

concent tEc BN 1oV /P Ya8i06y/ dose  The adsorbed HEF,
di pht heTrwHBWIHIbet @vuacdaacent rat es were added in
order to 40 obtain a final concentration of 10 kg of
%—IBsAg 7,5 Lf %L lt heri a toxoid and 3. 25 Lf t et anus

= er to
obtg RSSESSE fhﬁ g% j% can idate vaccines in
o e e kb 0 B i aﬂt@ﬁww?lm ey
for 60 up to 120 m nutes at room tenperature. 45 -
was_ adj] é&@a@wm@ﬂm- 0.1 Stirring for 15 up to 20
19y nm@gn%ﬁmﬁ’&bmtenperature pH was checked: 6.5 +/-
0. 170 za%s thsdumpipespinibesfiatlatudy veesinguiaderms af tspnoase to gll vaccine
obt #1t8eBs- fi nal concentration of 20 10U per 0.5 nl dose
Sthéﬂc[t@elfn@irty 15 to 45 mnutes at roomtenperature. -
ured The fi pal buI was, stored petween +2C
fea?t?g"mcﬁlé ‘g s VAP Ny tprmgsrof solicited
! pr%\fﬂsv%alﬂ%d REIPeRS @d ?mus WORERFVRS5 M at 150 M
Al PO4(115 g Al a+)
¢ Vaccination schedule
Three-dose primary vaccination schedule as of 6 weeks of age. All subjects receive a
birth dose of Hepatitis B.
20

o Country:
TBC

* Blood sampling:
25  Pre-and post-vaccination 3

e Vaccine formulations:
The vaccine is constituted of two parts: a liquid part (DTPa-HB-IPV) and a freeze
dried part (Hib).
30
D, T, PT, FHA, PRN and HBsAg are preliminary pre-adsorbed. Water and NaCl are
blended with the different antigens. The mixture is stirred to homogenize and pH is
adjusted. The final composition of the DTPa-HB-IPV part of the vaccine is presented

in the table hereafiter.
35
Component Amount
D tozoid 25Lf
T toxoid 10Lf
PT 25ug
FHA 25ug
PRN Sug
HBsAg 10ug
IPV type 1 40 0r19.6 or 10,4 1U
1PV type 2 gor39or2.11U0
IPV type 3 320r1570r8310
Al** From 700 to 790ug

Table 7. Composition for one 0.5mL hwinan dose of DTPa-HBV-IPV
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HBsAg adsorbed 10 pg 15 Di phtheria adsorbed 7.5 Lf

Tet anus adsorbed 3.25 Lf 201 PV 40/8/32 or

19. V6P 20089285577 or 10.4/2.1/8.3 U /d Stirring 6BCHERR007(HpO391
to 120 min. at roomtenperature Adjust and check pH
(6.5 +/- 0.1) 25 Pw adsorbed 20 1QU Stirring 15 mn.
up to 45 mn. at roomtenperature 30 Exanpl e 6:

d i Hibdapreedwmrhgdt Thodlib pretadsprbadvismixiedarith euvadse or lactose prior to
DT PaieckiBtyinP\F He|Hib amawnt vilebad. § or 5 @d(geper Histparadvde. | Avinium
THosenyst WillPh dom J0itp 12008101 as SIBO.peuthmansiogsl anned t o
assess the imunogenicity, reactogenicity 35 and
safety of 4 different formul ati ons of GSK Biol ogi cal s’
i nvestigational DTPaHBV-1PV/ H b vacci ne versus the
commer ci al DTPa-HBV-1PV/ H b vaccine and the
commercial DTPwHBV/ H b and | PV vacci nes adm ni stered
conconmtantly. Indication/populations: 40 Primary

i mmuni zation of healthy infants in the first week of
l'ife agai nst diphtheria, tetatus, pertussis, hepatitis
B, polionyelitis and Haenophilus influenzae type b

di seases. Study groups: 45 DTPa- HBV-1 PV(49% of
standard dose)/H b 5itg vacci ne DTPa- HBV- | PV(49% of
standard dose)/H b 2.5p.g vacci ne DTPa- HBV- | PV(26% of
standard dose)/H b 51.tg vacci ne DTPa-HBV-1PV (26% of
standard dose)/Hi b 2.5gg vacci ne DTPa- HBV-1PV/ H b
vacci ne DTPw-HBV/H b + | PV vaccines 5 Primary

obj ectives: To assess the inmunogenicity of the

DTPa- HBV-| PV/ H b candi date vaccines in terns of the
response to the PRP and the three polio antigens
(polio 1, 2 and 3) Secondary objectives:
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10 hmunogenicity To assess the imunogenicity of all
study vaccines in terns of response to all vaccine
antigens. Reactogenicity To assess the
reactogenicity and safety of the study vaccines, in
ternms of solicited 15 synptonsLlaumsol i cited synptons
and serious adverse events. Vaccination schedul e
Thr ee-dose primary vacci nati on schedul e as of 6 weeks
of age. A4 methesdErking Lrastivedia 2 SPRRIRGECIRS) CAPPHEIF t | s
E. 20 ; ina€dBEd goioviriBgpe 1‘,com%ising_lsi@@G;Fs&anm%czhgl@phtheaétoxcr)]id
re-an 0st-vacci.natjon, i ne..formul at.i ons: e
vaceine 8 EENEPRYRRl R B up e Sindhty Brig R pee 156
'( DTPa- HB4d¢sPyfeatemithnd 0 Praptiges uvitsiaadiiegsairat 2¢ Piabtjgen DyitsTnd PT,

FHA,  PRNoaRdal p§§)§aH&/&J3i(fg- ary pre-adsorbed. \ater
and NaCl are blended wth the different antigens. The

-mxture is stirred to honogeni ze and pH i s adj usted.
The fi nab. Tenme®sd sficin OfwiklR theMaatideBorhfRiesnmictiva®l plld@irus

CorponenbPARBIRETD Lol i DEbPF T Vot R oLy Oprensiggmi

FHA 25 gdesePRN 8gg

3, The method of claim 1 or 2, wherein the vaccine additionally-comprises
inactivated poliovirus type 3 at a dose of 8-20 D-antigen units, 9-19 D-antigen
units, 10-18 D-antigen wunits, 11-17 D-antigen units, 12-16 D-antigen units, or 13-

15 D-antigen units; for instance around or exactly 14 D-antigen units.

4, The method of claims 1-3, wherein the vaccine additionally comprises

tnactivated poliovirus type 2 ata dose of 2-4 D-antigen units.

5. The method of claims -4, comprising the subsequent step of adjusting pH to
6.520.5, or pH5.9-7.2, or pH6-7, or pH6.2-6.8, or pH6.4-6.6.

6. The method of claims 1-5, comprising the subsequent steps of adding a killed

excipient, optionally where free aluminium phosphate is present prior to the

addition of the antigens.

7. The method of claims. 1-6, comprising the additional step of adding Hepatitis B

surface antigen prior fo pH adjustment or prior to the addition.of IPV.

§. The method of claims 1-7, comprising'the additional step of mixihg.one or

more antigens from a pathogen selected from a list consisting of: Haemophilus
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HBsAg 10 gg I PV type 1 40 or 19.6 or 10.4 U I PV type
28o0r 390 2.1 1UIPVtype 3 32 or 15.7 or 8.3 IU

Al 3+ From 700 to 790gg Table 17. Conposition for one
0. 5L hurman dose of DTPa- HBV-1 PV Hbis

pre-adso ﬁbﬁdizae-ﬂlﬁfe:ﬁierba REBEALE Opb AN iSe Al ﬁf@digwdzts Bpec,

2:’:; L ﬁts ewq{e?sega mﬁm@up ayzs tgprc \\t.’ %e%e%%%neemnﬁy Tdis type d%ggz:ssulrig

Al uni ni umesingitdis wpa B \Sﬁlmondﬂe tybhignd Bepatités AL 2@h fiphholia Joxodls
A11304 p@ertanm QSR ated SN ifHE typds-1, Parldfot PR oBfionBBIdNGhitis

a vaccine . a conbi nation vaCC|ne) conpri si ng
i nact i vatBe"‘drfiYSF"ft’(%‘T ii‘rl?é“’tpffﬁ@"?‘me’&orrpr i sing the steps
of : m xing diphtheriat ox0| d and tetanus toxoid,

' I slplemfeg t9b§1et 232183‘ gtdclag I soInB tui}]lerem tVﬁ\{:%tet%cgm é’lﬁes&ﬁybgesgh%land 3
| ess t haﬁdsztb’e@rmﬁimgelnmmmro:sdm duoisivinorkasphyte erRvAixture of both
type(s) ZwiRSH Rorgtich 1R piace gtherﬂaﬁ:rm&iﬂ?%tﬁénn GG than 1PV,

wherei n the vacci ne_conprises_inactiva I QVI I us
type 1 atrWheranylsornipadales piase aftpomixie with antiagy efﬂer'a’fm IPV).
standard 40 D-antigen unit dose. 3. The nethod of

I 1 ddi t ]
Compr sedbi e mPRe Rl ) YAGGH RS vBER: LB b orugng pr
8- 20 D- amuriigrerotaimandghe cgist.l.l& sirchanide ofeifvevroriiiles, infl@nza@type B
D-anti ge RHig) 'o%tﬁmall%r%d&%e%@@&lurﬁﬁﬂmg}ﬁbﬁyﬁm (J]'anallﬁ)rbed onto

D-antigen_uni D- ant i units:

i nst ance a%w‘@ﬂﬂafh?ﬁm éé@aretwakfﬂplgﬁa%r Bréie Wﬁﬁ%rgmxmawuhrw&ﬂr
met hod ofantge@h.ns 1-3, wherein the vaccine additionally
conprises inactivated poliovirus type 2 at a dose of
2-4 D-antigen units. 5. The nethod of clains 14,

conpri si A ’Ehhelecht)@"&lqimsnt-wswmim:e wcifiosstomngsepdiplihetio toxoid,

S Hg0456 %so%!?mﬁ 27 un%mu éﬁuﬁde r afliny uB%rJr gho%%hgtrerb(}r Iag{luﬁure of

al ns
t he subs éq‘béﬁlterfstt @wtt?ﬁ takefcplasgyeidiendicforec afin sirdnacvth othsy
acel | ul arnipe#d.ussi s ccunponent (s) and a

pharmaceutical |y acceptabl e excipient, optionally
vvhere free al um ni um phosphate is pr esent prior to

t he addi ti2dlhe ekthbdef chinis 1l N8herein'the Tdaenam@ptas tafammltcaioms
b ¢ OB G AU BOA, oS RIS i of

Hepatitis ace an pr 1 or ust ment
prior to bedéwheerin QdﬁQSﬂFOOFﬁkﬂswce eitper bﬁ?ee ayaid Wﬂlﬂfmﬁll Oﬁiel’rs
1-7, Comﬁﬂlg%hdjlg the additional step of mxing one or
nore antigens froma pathogen selected froma Ii st
consi sting of: Haenophil us

13. The methiod of ¢laims 1-12, wherein the vaccine comprises killed whole cell

Bordetella pertussis {Pw), optionally adsorbed onto aluminium hydroxide, or
aluminium phosphate, or a mixture of both (whergin adsorption takes place either

before or after mixing with other antigens).
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i nfluenzae b, Neisseria nmeningitidis type A Neisseria
meningitidis type C, Neisseria tneningitidis type W

Nei sserta nmeningitidis type Y, Neisseria neningitidis
type B, Sal nonella typhi and Hepatitis A wth

di pht heriia Theméth&ﬁﬁ,ofh]eﬁ’r&ﬂus WiRXd the vabdi@bmpa@tedo or more
Elglplaf?”t Irgsguerp ﬂl?uS%lSe com {men(s:qu 2)(3 F d)&lgl{SSIP {o]x_?:é] @-’JTE)% ament{)us

9. The mbtchegelwhindFAMArand lzeracttm\’ﬁ%hi)élonﬂqnh@ Mm@ pefo aluminium

conpr i segydrdMet ¥ RRintum gho%mgte 3r AASAOSDoR HvIRred é&Eﬁr&lon
hydroxi de or al um ni um p hate or a m xture of th

(wherei n a&%?é’éﬂ%?‘i“&“ﬁ"’@%éﬁ%ﬁ%@ véihapgenyep g fﬁ?% ‘ﬁg

wi t h ant pgassicintigens)t han | PV, or wherein adsorption

takes place after mxing wth antigen other than W).
10. The nmethod of clains 1-9, wherein the vaccine

conpr i seds.-dhevphedpiciainof-14 wherein the vacping casiprise hdpatifeB surface
capsul ar ;566 Bflfohsg@ a@orb@@&[@ﬂmlhﬁﬁ phOAbhMERESEn BBt takes

(H b), optiona Iy adsaor bed onto al um ni um phosphate or
unadsor b&8BsHS gﬂﬁeﬁmfmmé‘F‘BPWeréﬂ%P%tl on takes
place either before or after mxing with other

anti gens 11.. T n the
vaccrne AGrPens Rl dR, Sl Bk AloplSE R for

al umi ni umﬂuggdpmﬁadamr@rotm udiainswirshrobasiacia baderiug selected
m xture @hmpRlbou WoglRl %Wﬁ}ges\m&%ﬁémm@%w%her

before or after mxing with other antig ens&p

met hod of¥eisiediy frgnmgiripistype W, ifddYefysq M agridis; %%ﬁﬁﬁ*qﬂgléfs

t Iet anus wm@ant@mﬁmm GybHiqe oahlu;mnmmipyda é6intl€ure@F both
al um ni um m xt yre of

Sdsor pt | ShrpRRmar dfiaBar PRl & h ket b Sof or st
with ot henxnwwzthgmmrs othet Bian Nisenrordwagitidls bob Al GeW or 12,
wherei n the Vacelh.k i ses killed whole cell

Bor det el Igb pert uss?es ?%) optionally adsorbed onto

al um ni um hydr oxi de, or al um ni um phosphate, or a

m xture of. TROhBhéd¥TeRRIsN- 1%dﬁm&tm@fhc¢;@é@ap@4ea&ﬁexﬁbﬁdwer

bef ft th t.i
0T 7 e o Bt B B85 e
two or rmmfeeB aapellirshcaliarifg bt desigitise dhemqiompeintally {Rapddeng.

pert ussi [

CFr)- and i Salokat o R Bh AR PEBRR, Ul oPmasone
al um ni uignthpdivvest (ghercippadserpiing isketpecy n@@plwéqr%or afipr njxing with
m xture gm@agkﬁw{mgﬁﬂaﬂmm a9rption takes place either
before or after mxing with antigens other than

acel lul ar pertussis antigens). 15. The nethod of

cl ai m 1- 14, Theherhed of ddias vax;waan ¢ Rjcing esnpriep atvi tacchalide
surface n [ t

phospha t gn%\ﬁﬂlg}ogeﬂg%g%l co@lu%a}./ on c% rgﬁﬁoﬁgﬂ g)u&la#glxd}&%@ onto
bef or e optugnivsy hygioxida gr abumlmumtph@pham R ey of bother umifiserbed
met hod  ofyG b@lvakt (khekan ad%‘rﬁﬁdi' thked iR YRRE RS GQIRN hiRiRS with
one or nore conjugates of 'a carrier protein and a
capsul ar "05@HERYde of a bacterium sel ected from the
group Neisseria neningitides type A Neisseria
meni ngi ti des type C, Neisseria neningitides type Wand
Nei sseria nmeningitidis type V. optionally adsorbed
ont o al um ni um hydr oxi de or al w8l ni um phosphate or a

m xture of both or unadsorbed onto adjuvant (wherein
adsorption takes place either before or after m xing
with antigens other than Neisseria neningitides type

A, C, Wor Y capsular saccharide antigens). 17. The
nmet hod of clains 1-16, wherein the vaccine conprises a
Nei sseria nmeningitides type B (MenB) outer menbrane
vesicle or LOS or a conjugated Menl3 capsul ar
saccharide, or derivative thereof, optionally adsorbed
onto al um ni um hydr oxi de or al um ni um phosphate or a

m xture of both or unadsorbed onto adjuvant (wherein
adsorption takes place either before or after m xing

W th antigens other than MenB antigens). 18. The



19. The method of claims 1-18, wherein the vaccine comprises an antigen from
Hepatitis A, optionally adsorbed onto aluminium hydroxide or aluminium
phosphate or a mixture of both (wherein adsorption takes place either before or

after mixing with other antigens).

20. The method of claims 1-19, wherein total aluminium content in the vaccine is
200-1000pg, 300-900pg, 400-800ug, 500-700ug or around or exactly 630pg Al**
per 0.5mL dose.

21. The method of any of claims 1-20, wherein IPV type 1, if present in the

vaccing, is the Mahoriey strain.

22. The method of any of claims 1-21, wherein IPV type 2, if present in the

vaccine; is the MEF-1 strain.

23. The method of any of claims.1-22, wherein IPV type 3, if present in the

yaceine, is the Saukett strain,
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