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VACCI NE FI ELD OF THE | NVENTI ON The present invention

relates to the field of vaccines for protecting
wag@snstosool i o, and in particular to conbi nat i BOI/EP2007/059390

vacci nes for protecting agai nst polio, diphtheria,

tetanus, and pertussis .§> BACKGROUND

Conbi nati on vacci nes (wh ﬁﬁéﬁﬁaide protection agai nst

mul ti pl e pat hogens) are very desirable in order to

m ninmse the nunber of imunisations required to

FIEd A &F FH3E BXYENTION nst nul ti pl e pat hogens, to | ower
admpi s I Q S to i S € d ..
coversgbieFhi dBv<i8Rh Suiaf g o (BEL A9 5rRRG T8 SRS Al agains

potiat | GEnic paeiquidri td wWon{biationt eddcaiceNfR) poethi Cala@ist polio,
the devel opnment of nulticonmponent vaccines. Antigenic

diphihesia, detarmis eandgreaiugsis @isedses- obser vat i on t hat
adm nistering nultiple antigens often results in a
di m ni shed response to certain antigens relative to

BAOKGROUMNDr esponse observed when such antigens are
adm ni stered individually. Conbinatjon vacci nes are
kno Orﬁhmeﬁﬁo%a%cwéi‘aﬁtchsapﬁé? Srotactingraggist gultiple pathogens)

LB HELARE to CRILUARPARE BLIYER F PRIGIh ired t
argg?%ﬁgﬁlaymi naglteal%va? ed g@??oﬁ r BSB?PI g\/) , Hglné/ tg?ns l%aglred ©
cobairotecsorBagdiny spulanpky/ pathddzesoiohloves atimpestBitionf @stsi and to

. (see for instance WO 93/24148, WO7/Q0697 an
in{ieBB0Bf BRLESS) APPET SRRy eaPS Bi-pecum i gnomenon of
antipaile aé&np&ﬁi%notorpghe@erw_&?l 888p|RGESPIR daselGrh&f t b Snulti-
wi't hin the vacci ne cormunlefy today contains 40 D
dr

coanongan \wafines. ofAritigaeici vaterdreped | férs ugo t thge dbscrvation  that
Vahoney) . D antigen units of .inagti.vate oliagvirus, .
piBRRSRE PR AR R iRl L A PR PP bR, g i
anigehsOVttlatiSe tiyPehe3 ifnBaiketdsholdR. @bsdriddnihenr IsBM takipens are
The present inventors have surprisingly found that
admdpisteed! igdiyedaby. | PV can maintain an adequate or

i/ggg(?%gginht%/ne Ivagcfine%r QIIeelgﬁolv&gp Wﬁlgcqll st p%{lehp 'Bo%?le%}la pertussis,
Clostridium tetani, Corynebacterium diphtheriae, and optionally inactivated
poliovirus (IPV), and/or Hepatitis B virus, and/or Haemophilus type B infection (see
for instance WO 93/24148, W097/00697 and W0O2000/030678).

After many years of research the standard dose of polio vaccines accepted as
effective within the vaccine community today contains 40 D antigen units of
inactivated poliovirus type 1 (Mahoney), 8 D antigen units of inactivated poliovirus
type 2 (MEF-1) and 32 D antigen units of inactivated poliovirus type 3 (Saukett) (c.g.
Infanrix-IPV™),

The present inventors have surprisingly found that reduced doses of IPV can
maintain an adequate or improved level of protection against polio. Such vaccines
carry considerable advantages including the ability to provide more doses of IPV

vaccines for the individuals in need thereof.
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carry consi derabl e advantages including the ability to
provi de nore doses of | PV vaccines for the individuals
WO p0og@2sd5¢ her eof . SUMMARY OF THE | NVENTI ON Accopdi/RB1097/059390
the present invention provides various reduced-dose
' [ nly have | PV conponents or
S¢§@M%§§éb&géﬂégﬁ$@€§ﬂ?§h€onbined with other antigens).
Accoxgliofdihyly, | the OpRs@s PREEnfidie RoEd@NtvatiBNE el @dd-dose TPV
provi des an | PV vaccine of the invention conprising
vacgiges (whickdnpolondy iheves IPYpeompapents efoswyghavgt BV tchaponents
. j ' nd | ess than 20 D-antigen units,
Coé&’é‘%rl\%[f,ﬂg%?y%},g%&%; 15, 16, 17, 18 or 19 D-antigen
uni tSccokding@ifeiresiosips@nthe prdsentpiheseivh provided uOMPV vaccine of
provi des an |.PV vaccine of the invention conprising
the iyepfion ceRPHYNg dyactiyated yppliogryg type doder desegeroger than 10 D-
i. it 8 . 121 4 ,
onfE TGRSR 10 gPan 50 B agtzel e 2 3 Btk 17 18 or 19
Daenbgeh vrest, t he present invention provides an | PV
vacci ne of the inveption conmprising inactiv d .
pol i V?%gm@efﬁ@egt ?é’r%@e@d@tﬁmgﬁV @eﬁ% fepgne of the
inferi¥ion 20 ri@ﬁg‘in@ﬁ@%ﬂ g)%ﬁoﬁ?ﬂlst pe Bt @ dodk bR820 D-antigen units,
enbodi nent, The present 1nvention provides an | PV
c.g.a&c8i He 16f 13,H8, 14hvént6,di, i&riOre20dd>apugdesiungs.di pht heri a

toxoi d apd/ or,tetan t oxoi d .and/.or a rt ussi )
vacorigOltT EkoRgRAL dbe REPTE NG PERICSHR T ousRinegf the

inAGRoh WoRprRBit H8&Ivatcdnioligenss ty:p@ Batf M BdRES RAASGhiigdnNEnits,
present invention provides an I PV vaccine of the

e.g.nvemr hdraniigenhinits. a t hi onersal free DTP-1PV

combi nat i.0n vaccj.ne Cconpr.iSi i_nact i vated L OVI FUS

Cypan 3R REEh gy BE S O R P, et e
inadioh eirtiesriRemhipABing dihitriartessd and/BY fdnu® FoxplDMH AR, Rertussis

t hi onersal free DITPI PV conbi nation vacci ne of the
vaceipe it the orabablilled ngolereelitBw secsinegylacgiulanpsrtpgsieantiogps.

a doge -7 Nt i - r -

B anth i pRe WeRRHR, blenyoro¥ioc® Y yaccipe of the
inventent whithpisoy i ttl@snasdl hiremBY FRIPY r@etiidtloR\VWaccine comprising
. conbi natj.on vacci ne of the inventiqgn conprising
m“f“i’ﬁ’é(é'iea\Pﬁiléﬂﬂb*dVP%l/ Aty doseypstvesnd () and 36 D-antigen units.

In another embodiment, the present invention provides a thiomersal free DTP-

IPV combination vaccine of the invention comprising inactivated poliovirus type 2 at
a dose of 2-7 D-antigen units, e.g. 5, 6 or 7 D-antigen units.

In another embodiment, the present invention provides a thiomersal free DTP-
IPV combination vaccine of the invention comprising inactivated poliovirus type 3 at
a dose of 8-29 D-antigen units, e.g. 21, 22, 23, 24, 25, 26, 27, 28 or 29 D-antigen
units.

In a further embodiment, the vaccines of the present invention may also
comprise one or more antigens selected from the group consisting of: Hepatitis B
surface antigen, Haemophilus influenzae b antigen(s), Neisseria meningitidis A
antigen(s), Neisseria meningitidis C antigen(s), Neisseria meningitidis W antigen(s),
Neisseria meningitidis Y antigen(s), Neisseria meningitidis B bleb or antigen(s),
Hepatitis A antigen(s) and Salmonella typhi antigen(s), in particular capsular

saccharide antigens from said bacteria.
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a dose of 8-29 D-antigen units, e.g. 21, 22, 23, 24,

25, 26, 27, 28 or 29 D-antigen units. In a further
werisdeayent , t he vacci nes of the present i nvene¢RP29AY059390

al so conprise one or nore antigens selected fromthe

gro onsisting of: Hepatitis.B surface, antigen
Prerpiotue e dir 2ec B oh g ameRion REFLEdreddct
nmeningitidis A antigen(s), Neisseria neningitidis C
antigen(s), Neisseria neningitidis Wantigen(s),

Nei sseria neningitidis Y antigen(s), Neisseria

ANl s B bleb or antigen(s), Hepatitis A
DEEP?Q@K??? and Sal nonella typhi antigen(s), in

par tTixuicamh ‘capdnd als gaoahidy iscdsstianiblgensh theoits aiifimunogenic
bacteri a. Met hods of making the vaccines of the
COMPPSIHON OANGYIES XP18® provi ded. DEFI NI TIONS The term
. Vac%-gﬁti%ehsurﬂ%"' @[&8' le¥erRUOR! he uhAlh GioMal l&p%%‘e of §U The D
i mmunogeni ¢ conposition” and vice versa. anti gen
antigeris TorhabBtherppliovitedintiocca protectiver meatralisiag antibiodss. Drantigen

LU):_ The D antigenic formof the paljovirus induces
unis GeEEE %Peh%@at(s%_aﬂl?%%nﬁa iy iVB&CdP@_sO%t ENET it Sreasured
to{aﬁf)%n'ﬁ%gn LG aEn uﬁalfqd%rb'eﬁ‘ %h@{rlg“?/ dn@lgl&tﬂ lé/pg%?l%ir f@ﬁ)rﬁﬁltagon of

e invention) are the neasured tot tigen uni

thoffirsh ctncanadsbich ede badded | iRVeaaht hgman tdgse ¢fr fomulased vaccine
formul ati on.of the final. vaccine i ch ar.e ded in .
oS i obin RRlnilf S Gt ache R EEfR{ecp buifp are
wéll NedowP! NMee drel dRbl Le nﬁﬁmﬁéd,offomaﬁaﬁden ObyP- BBt EgRIpean
units are well known in the art and are publi'shed, for
Phamrsecopeela. byr insiendey Popidigan Rhis mak dp oedasurcitosingibe BhE¥A test
ant.i gen uni t Y~be..measur using t L. t est
o FARGUAR el ERARuTE BUER T TYCE SHE Rgh Bhropean
PHaymEopSéia) phsligwy. FEueqpsanpRhIETRGOROEPRarPaedtodRS Biological
t est sanpl e (European Pharnacopoei a Bi ol ogi ca
Refereaschicparptiehapytilable fromaPai FabSecretagin, pig: Cede P 216 0000) for
S PSEELCA S A PR 21 8 A0A0NL 10 AN 5B ORe
BiSpeed )alThussthel ®-aBigen 961t Zhlue Thwsll uhderfoadiin theartuni t

value is wel| understood .in the art. The term "dose"
her eil RS {&M VA0S aFTInol dYRIGHIhPRE pERIBralen of ghe, weeingef the

inPdntiol®which is typically one injection. A typical human dose is 0.5mL. Of course
various doses may be administered in a vaccine administration schedule.

The term “IPV” or a vaccine comprising these components herein is intended
to mean inactivated polio virus type 1 (e.g. Mahoney, as preferably used, or Brunhilde
as marketed by Statens Serum Institut under the name of DiTeKiPol), type 2 (e.g.
MEF-1), or type 3 (e.g. Saukett), or a combination of either two or all three of these
types. An example of a full (or standard) dose (40-8-32 D antigen units of IPV types
I, 2 and 3 respectively) IPV vaccine for the purposes of this invention could be
Poliorix® (GSK Biologicals S.A.). Thus, where it is stated herein that X% of a
standard dose of IPV is present in a vaccine of the invention it is meant D-antigen
units equating 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.
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i nvention, which is typically one injection. A typical

human dose is 0.5nL. OF course various doses nay be
w@eivsHreser ed in a vacci ne adm ni strati on scheRl/8P2001¢59390

term"I P\f' or a vaccine conprising these conponents

Cypalt (e iRy e LPSF bt THGEARSshaidGh s o9y er

inRSchiAA: %_ég@teed by St atens Ser um | nstltut under the nane

of Di TeKi Pol), type 2 (e.g. MEF-1), W?)%/pe:%(e
SaukBia ) terr * ‘aedheiieiat fopughoubi tHer spewfietion] |menr dadicate

el bYASR A RARIRY ey B0l i
miiedpestful eleygthl 1561ysaaclca|riale droit tnhga mauépt@ﬁwi of buftksal ‘sized-
invention could be Poliorix(r) K Biologicals S A)

saqfigeidesyrgde’ Oﬂlgosagclsapé%d(wm% mﬁtufthat hayeg, fovy nabsH @f depeat
unqltg,sgr Q/fhléhp\fe '6)_% a}%agﬁﬁﬂﬁe§ f%dﬁcé’daﬁlcél%e f&f m! @ehﬁﬁ%ﬂtﬂug Are still
It 1's meant 0

en units equating
cagatdé of iridiAcidg amro@emvammmmeafespolﬁ‘s/e tryq)hsst)lwhlzh andwoll kBown in

ectiv r I n each bulk I PV antigen
th?y neAry S?%M%%“@B%ﬁ%ﬁﬁﬁeach dose of said
vaceie (Jhe “h&18e adid’ pq’i@f%llﬂ/ AR ChA R s&éi'gs%r %lngle stranded

"Ilpoollgosaccharlde" (LOS) are 1 nterchangeabl
detoeyrmbdmlalccimd d2NAY or singlecurtdouhicsstra péar IﬁbocnathemthgRNA) or

ﬁ‘g glté (gfol ysaccharide or oligosacchari de and
15de€°Yot h. The capsul ar saccharide antigen may be

a fuple |t@fﬁgt RoRBbYS ﬂﬁ?’h Fontlen %atﬁo%eﬁmd/r b@orﬁﬁ(ﬁ%ﬁﬁ@‘j aFf@rding
bacteri al S|zedsacc arides' and I gosacchar i des'
pr()wml@htomalt:hu |aap|athpg prail/within| thew magmse of dfe insgrdion hendin & inganded

whi ar e acge uced in size for
o R QuRr PR MBS ECERRO R S ol @ of “Fduci ng a

Pr ot e feMes JFBM{&E’ Jr €apRDRignAtdly ahfiemt Are Wkich o AcBn WeDY, of the
known in the vaccine art (see for instance EP 497525).

stareevalee, fut showl Ebcindeicping mathethe cedextedmpe.i se si ngl e or
doubl e stranded deoxyri bonucleic acid (DNA) or single
or double stranded ribonucleic acid (RNA) or a m xture
thereof. The term "conponent(s)" from a pathogen or
"conponent (s) affording protection to such a pat hogen”

DESCRIBTIQN QEFIGAREDT t he i nvention herein is
FisFEN 9B lution of the Relative Potency (RP) of DTPwSF-HB-IPV “Method

of production 3” with the IPV dose.

The potency of reduced dose IPV of the formulations “Method of production
3” was examined in vivo in comparison with reference formulation (Poliorix
formulation and DTPaIlPVHB). RP of IPV was measured at doses 100%, 50%, 25%
and 12.5% of standard IPV dose (40/8/32 D-antigen units for types 1/2/3).

Figure 2. Evolution of the Relative Potency (RP) of DTPwSF-HB-IPV
formulation flow-sheet.

The potency of reduced dose IPV for both formulations “Method of
production 3” and ‘“Method of production 4” was examined in vivo in comparison
with reference formulations (Poliorix formulation and DTPalPVHB). RP was

measured for both “Method of production 3” and “Method of production 4 at 25% of



10

15

20

25

30

to mean one or nore antigen(s) fromthat pathogen. The

terns "around"” or "approximately" herein are taken to
worewn/0209% of the stated val ue, but shoul d be i PCKRERWOTIENI390

vvith the context of use. DESCRI PTION OF FI GURES Fi gure

ot RV B R B isbE i B nd T ip samppon to a

pleese withsoper Encyloné. reduced dose | PV of the
formul ati ons "Method of production 3" was examined in

vivo in conparison with reference formul ation

Flggaés% (riieé&gn{ éldc‘)[g'l@; %gw gggpg%f}y 5@ tli@i‘%%? i n\gﬁ%ar d

| PV Rigisteve( péibifiry3af IPantdsg@basurddt fethtve ty DEEPaH/EHPV) (Pedlarlx)
Figure 2. Evolution of the Relative Potency (RP) o
(Frgreanse. e ovxr Gignie ab)]¢a defesminsatherthe F%‘bf«‘@mew@f has an

ef%r%gglﬁ ?ﬁ] g;g)‘?bgdl EYd ft e{?ﬁ%g tl{_)e?gt%}ﬂl dﬁ?si/ 0\%? ttllilx%dato(flffelrent IPV

and uction
dosxsam ned in vivo in conparison with refer ence
formul ations (Poliorix formulation and DTPal PVHB). RP
was neasured for both "Method of production 3" and
"“Met hod of production 4" at 25% ofthe standard | PV
dose (40/8/32 D-antigen units for types 1/2/3) in
DEEMEE&DESC&IRT&O&&ebo with 25% of | PV alone. Figure
| ati ve poten pes.1l, 2 and

3. I PV t 3 at t. 0.
o Bl TERE Thouiterl S ity et Rudingbinh vabcine)
confpRlsal Va%t &SDTfP&ﬁ'B;pBNox(lﬁ%d' @V X) arddF PioRalBA) C9Fynebactermm

Pollorlx (Figure 3b to determ ne whet her the
diplefrpdreil), ﬁé(strahmeftd‘t@@t(Tmqur@&lelibop@mwséﬂhonféer@vlas Bat e
the stability of IPV over tinme at different |PV doses.

DETAI LED DESCRI PTI ON The present invention provides a

Thésstigeds of the inReifUiPi nati on vaccine) conprising
antigens frompoliovirus (IPV) and optionally
IPXOY YOS HISLONBIANGRESdi pht heriae (D), C ostridiumtetani

(T) ’Vﬁ%{n%g ?ltljleamggﬁt&olﬁsahyc’ bg P%m%hswgﬁhj\} ltfpeEi or IPV type 2 or
IPV type 3, or IPV types 1 and 2, or IPV types 1 and 3, or IPV types 2 and 3, or IPV
types 1, 2 and 3.

Methods of preparing inactivated poliovirus (IPV) are well known in the art.
In one embodiment, IPV should comprise types 1, 2 and 3 as is common in the
vaccine art, and may be the Salk polio vaccine which is inactivated with
formaldehyde (see for example, Sutter et al., 2000, Pediatr. Clin. North Am. 47:287,;
Zimmerman & Spann 1999, Am Fam Physician 59:113; Salk et al., 1954, Official
Monthly Publication of the American Public Health Association 44(5):563; Hennesen,
1981, Develop. Biol. Standard 47:139; Budowsky, 1991, Adv. Virus Res. 39:255).

In one embodiment the IPV is not adsorbed (e.g. before mixing with other
components if present). In another embodiment, the IPV component(s) of the
invention may be adsorbed onto an aluminium salt such as aluminium hydroxide (e.g.
before or after mixing with other components if present). In another embodiment, the
IPV component(s) of the invention may be adsorbed onto an aluminium salt such as
aluminium phosphate. In a further embodiment the IPV component(s) may be

adsorbed onto a mixture of both aluminium hydroxide and aluminium phosphate. If
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The antigens of the invention |PV vacci ne conponents

Vacci nes of the invention nmay be conprised of |PV type
WQA2@8/028% t ype 2 or |IPV type 3, or |PV types 1PGEHEPRNT/059390

or IPV types 1 and 3, or IPV types 2 and 3, or IPV

Met hods, of epari.ng 1 nactivated

odyBE e BN Vo BT Qi RROLHE 5P|y ether s o
mBfRedipe nﬁla%m%vsﬁlbﬂklbdj B50aPpdrEuliny BBfnd ,préccddl dis3de%§r1b<§1 in

conmmon in the vaccine art, and may be the Salk polio

WER08488%4 i ch i's i nactivated with f or mal dehyde (see

o il B s I <

luﬁgorlPMK,C Salikh 8ta ad)ntlnuﬂ;%éell Bhd dedivadd ﬁf(ﬁﬁtﬂ‘ildnﬂ(ey kidney. VERO
Publ i cation of the American Public Heal th Assocjation
celly cay copwpniquily hesapturadpicrogayes obultgieqif, theVR(d rqglls before

anéﬁdgﬁﬁ%glrgfﬁ AWKy a}%%lvéaﬁ% usYbf ﬁbgvuge-ger \%ﬁ él%ﬁé%ee}l,o ‘Jrugh as calf

ment the 'S not adsor
seranx,i ang thstomatetidl ehowd e eber s ﬁrémp;b&&esm?v}lichl ane arottoar bovine

embadi nent, .t onent S) o the inventio
SpgRg! r@&eﬁphaﬂtl% B g hroney & Sguaﬂ«YOLVse AR Ueh a5
laaXI‘@ﬁ% rBSlsﬁe Qﬁ@ Wﬁ{ VAR MAY ¥d p&ifid kit Q@ﬁmquer) Guch

nponen resen I'n anot her ehbodi nent’,
aldimqfdtremm( é aﬁiﬂrattolileanm@m«rmamgraiphy erdal sdmbmﬂraonn o patients,

aI um ni um t.s as al ni um phosphat e

o e D oRe BHTVERE. BB lBhBhan Cocke, typ tdument with
forfsiasRd, onto a mixture of both al um ni um hydroxi de

and al’'um ni um phosphate. |fadsorbed, one or nore | PV

CconpoHeses smmybda@r@‘ds,o rpbeﬂed; eqdr dmetivyated ln@bgehlh@y, asd ghen

| PV._ma articu

cof Al eits e e SR Wik r X BAn Ll by ek lfho e
adoérbed diphthidhiacall tetabilid atitren hh@ pelidsisCédniponentSe®yr DEFP&-IPV or

VERO cel|l line or PMKC, which is a continuous cell
DTP#HEPepmpesing veseiitdnkey ki dney. VERO cell's can

VE%IE&&%E%' \?gcﬁég LEE dln%ﬁtﬁo%cézﬁlF b n@‘ese 'ﬁ“*ﬁﬁm‘&ﬁol‘b@%ally

ore and during vira
cffoantiad w@otiite” s ahohdhovitieoa ef ithee dnmsahefol al mdﬁmhfal asther in a

| f d_thi t I ld b bt df
51@% Fie%iér\l;:ﬂ,n% Rq%tngﬁ & s%r?eég?qqe %?Irﬁalﬁ% r%geatmersc o?r prgxlfe?l?lon 02‘ %Egease

Dosage treatment may be a single dose schedule or a multiple dose schedule (e.g.
including booster doses).

Standard doses of polio vaccines today tend to contain 40 D antigen units of
inactivated poliovirus type 1, 8 D antigen units of inactivated poliovirus type 2 and 32
D antigen units of inactivated poliovirus type 3 (e.g. Infanrix-IPV™).

However, the present inventors have surprisingly found that reduced doses of
IPV can be used to obtain a good immune response. In one embodiment, an IPV
vaccine dose of the present invention may comprise between 10 and 36 D-antigen
units of IPV type 1 (e.g. 11-32, 12-28, 13-24, 14-20 or 15-19 D-antigen units). In
another embodiment, an IPV vaccine dose of the present invention may comprise IPV
type 1 at a dose of 10-20 D-antigen units or a dose greater than 10 D-antigen units and
less than 20 D-antigen units. In another embodiment, a vaccine dose of the present

invention may comprise 26-49%, 30-45%, 33-40%, 35-37%, or approximately or
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spongi form encephalitis (BSE). Culture may al so

i nvol ve materials such as | actal bum n hydrol ysate.
WOARG08/02895@O@Wt h, Vi rions may be purified using tRCHRPHOBESI390

such as ultrafiltration, diafiltration, and

g P HREES s T 0B ROR T At ORI R LB Rvatent o

fd&h@me@ ty41pgat raet 13116, fo098|GabByiB-anMpéd 66i%) MYanother
gr own, ur|f|ed and i nacti vat ed i ndi vidual ly, and

emhvéﬁn@tﬁrrbm Y viaecige @eseaO%m@d@ﬁ&enbt@e@mmmWﬁmmw dd-32 D-

an dlrgelth %{ﬁﬁsc |15628u12 eatni)?etf Sﬁltsaq? I2t4I 19%11{1 ! Hlﬁ%saoqsl% ?(? ﬁ -antigen units

i'a an anus an ussi s
ofdPYRopENt s for DTPw 1PV or DTPa IPV conpri sing
vaCC|nes Antigens in vaccines of the invention wll
e phlawiveln aﬂﬂ%‘ﬁ‘@ﬂé@ desn plythe presentiipeentiap myscomprise 10-

l%f&erig ol ififs a4 Ci@ 9fanfi tuﬁ'@‘inS?%#ﬁEnt@g’%ﬂ'ﬁﬂﬂ@“&l 15-17 D-

n a single dose or as eri es
aneigéleuﬂli'tsv ﬁorflmtartce Ea&tumdmir emctllyrlé\le-rahﬁm wofits dif $EE s 1

at me a sin dose schedul.e or
?I%pﬂ fél 5em %@ﬁﬁi éhe( %acgme? ﬁgrhfdwrﬁge%a}yg{l%?n H@gégsrlprlse
1es‘§ttﬁmél@a&fg%ﬁ%n9£ MO hiMRR %hnegeghpvqﬁeyﬁ leddsén &%"k'%ﬁfd@rd 8

40 D antigen unit's of iInactivat ol 1 ovirus type
DBnagin genhdesa) osarofind ma@tam\haﬁ ébamgelnomns of IRY pgpe22 (mldlvalent

D a |n c ated poliovirus type 3
tO%és F%?%ﬁ&?igl q#%ﬁ%her the present
| Vet Hoshed %Yrﬁ)oaﬁﬁfﬁft ' ﬁh'e r‘\gﬂcb’mg Q)‘fr’tﬂe tpf@kntr ROUARA AAP8mprise
of 1PV can be used to obtain a I Mune response.

approxamatcbntroiantnone dyrd| gi\a sﬁamblr(g& Diawtegcofunithiosp oédntype 2
ntd.Qn_may tween 10 and 36 D-antigen
I R R R e L T N PP
or 1b- alﬂlrtlﬁeﬁ&hb@ﬁﬁleﬂﬁ ItFieSx)'acchiés angichaescarbedhii@inay @Bmprise
| PV vacci ne dose of the present invention may conprise

2-y ﬂn\fam;aﬁe upity pf B\G69e 20in aptlxy epbadimegépn]RVigceine gose of the
2

SEAGERNE et phRe P AER, Ul o BSaseIl N oy
@pézthe present i nvention nay conprise 26-49% 30- 45@6

33-40% 7% Qr approx Iy orexactly one third
of aAléqraﬁng RdPY. weeing S%ﬁ fhiegRygrenb fnviepiion {13% cgmprlse 2-

YISl S TPRALTI L 19,0 5 gAY

" ma ﬁlrther ern‘t;odirnent the vaccines of t%e present invention may cornprlse 8-
20 D-antigen units, more than 8 and less than 20 D-antigen units, 9-19 D-antigen
units, 10-18 D-antigen units, 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 of IPV type 3
(equivalent to 25-62.5%, 28.125-59.375%, 31.25-46.875% or 43.75% of a standard 32
D-antigen unit dose).

In another embodiment, the vaccine of the present invention may comprise
approximately or exactly one third of a standard 32 D-antigen unit dose of IPV type 3
(equivalent to approximately 10.7 D-antigen units).

In a further embodiment, an IPV vaccine dose of the present invention may
comprise 8-29 D-antigen units, 9-26 D-antigen units, 10-23 D-antigen units, 11-20 D-
antigen units, 12-17 D-antigen units, or 13-14 D-antigen units of IPV type 3.
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enbodi nent, an | PV vacci ne dose of the present

i nvention may conprise 11-32 Dantigen units, 12-28
WE2@AN8YeM units, 13-24 D-antigen units or 14-POI/EP2007/059390

D-antigen units of IPV type 1. Alternatively, an |IPV

vaccjne dose of resent i ention, may conprise 10-

o AR uRRE A VRS Bhhe BRI TSR Fompnie s-
193 Podriten udid, 19519 Prantfaed ﬁn@ﬂbll}ﬁ?DUziﬂtl;g%h uhRs, 11108 POgEigen

around or exactly 16 antigen units of IPV type 1. In

ungfsf I3 hérDentiadi Witk 13tIHeDwadieshasitoor tiel (oPetdigen units; for
| ' e\ ﬁn{grs - fhan 4 D-antigen units,
métig%%%?%% genacg its (ag‘&l (lgf/%fl{esht to 25-50% of a
standard 8 D-antigen unit dose) or around or exactly 3
D-antigen units of IPV type 2 (equivalent to 37.5% of
DEP yagcine cOMBOREIHSt i gen unit dose). In anot her

embqg{PRAL sindsfe \6&596;1:10 L% ack s F%{/ﬁr%@@ﬁt d.ﬁirﬁr/egp gfipﬂgleﬁﬁy tetanus

conpri se approxi nately or exact one t
anglt Bngemhs8 dsast.i Pien vakuiries dafSthe ahvdérPdnt ype cBmprise diphtheria,

equi valent to approximtely 2.7 D-antigen units). In
te'_%n‘flstﬁ _ rpe‘étﬁﬁb%‘?or?%?ﬂ_n?n@e vacci nes of the present

| nveffld @ipnfRYa CARBEL $€ tyfically” AREIHIRRiaUfdkbRI. Afhe! RYpdr¥RS of

2. In another enbodi ment, an | PV vacci ne dose of ‘?he

dipirtbsren toxiorils € bXTi) o wellydocomgnicd eABy Guirtde dippéheriartbxsd nogy be
4-5 D-anti it f IPV.t 2. At ti.vel

ust o o B e MhduosH SREchi Ao i Ry Fobta e of

CErynébaptdhdiip BAPr 4O fdBwed b9 -hei@NidtSER MMt Butdt afcrlattvely
D-antigen units of IPV typée 2. In a further enbodi nent

madeebyprrdioatien of a résembirasbor gemniently defoxibipd enapgucsef tBe toxin
20 D-anti its re than 8 and l.ess .th
() srpien WIS Bt GRES B s SRRCLBEE D1 B8 300,04, US

5,848,151, UKL5,8601,82 Anhd §EN5,907,087). IZodderbbatiineEDT UpicSent at an
or 13-15 D-antigen units; for instance around or

areuat of 3-5947-80RAET GURONIARIYY OF cxapNy 7y7bé 0827 lelpr airehdose. In
N T
approxaditeBnby exdvelyvACCpere).oinlt desepiie vaatenibodandnt,othendiphtheria
togo()igporfltﬁee invention may be adsorbed onto an aluminium salt such as aluminium
hydroxide. In another embodiment, the diphtheria toxoid of the invention may be
adsorbed onto an aluminium salt such as aluminium phosphate. In a further
embodiment the diphtheria toxoid may be adsorbed onto a mixture of both aluminium
hydroxide and aluminium phosphate.

The tetanus antigen of the invention is typically a tetanus toxoid. Methods of
preparing tetanus toxoids (TT) are well known in the art. In one embodiment TT is
produced by purification of the toxin from a culture of Clostridium tetani followed by
chemical detoxification, but is alternatively made by purification of a recombinant, or
genetically detoxified analogue of the toxin (for example, as described in EP 209281).
Any suitable tetanus toxoid may be used. ‘Tetanus toxoid’ may encompass
immunogenic fragments of the full-length protein (for instance Fragment C — see EP
478602). In one embodiment TT is present at an amount of 2.5-30Lf, 3-20 Lf, 5-15Lf

or exactly or approximately 10Lf per 0.5mL dose. In one embodiment, the tetanus

toxoid of the invention may be adsorbed onto an aluminium salt such as aluminium
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approxi mately or exactly one third of a standard 32
D-antigen unit dose of IPV type 3 (equivalent to

wWappsoxdsmt el y 10. 7 D-antigen units). In a furk¢BEP2007/059390
enbodi ment, an | PV vacci ne dose of the present

nve tion conpri.se 8-29 D-antigen,umits,.9- 6
R oBneite's SMBediBSney Gre BB uhee oh S5t Veilie gy be
adddtibeS , onkd - dn/ aRrrAiMNiire CQIURLELS .as Obludnilith Phadphb@ENnuRi fifither

of |PV type 3. Alternatively, an |IPV vacci ne dose of
englipdimers SBatetamseaeig maye edpsbidsentg a moxtaremidiath ghminium

nits, 10-18.5 D-antigen units,
hy%gd"&‘ge ﬁd"}ﬁm @ ?%;11‘?%12- 17.5 D-antigen units, 13-17
D- anrheg@emutsm tc5mpoﬂien14>f11€e idvaitiong@ny baicither efo@ﬂular (Pa) where
i nstance around or exactly 15 D-antlagn units

Pugidied | PREtUSHRFBHERRSS a@Tnse\da% ivhede-gglle ( PIWh@ﬁ%\J&hﬂed whole cell

S, RFRL 8 ERUAIL pRal AL B0 A LTS, Ao

rne’tﬁgdsg amrqimdmg m‘brqmy hreie.methmm Snds natidids rrnapembhnsls ihsat (c.g. 55-
conponen theria antigen is typica

ph
63df-pit1e?q” iE tf‘efx%ﬁe mﬂrer@S OF E97ati8? sHNYES. & HHOnE rfplago Minutes),
foﬁ%gﬁﬁ lWerel(gQ § ol bodosuen }35’0' ufig ul4t.a 'ed)ros% at

oxoi d nay’be use i nstanc be

teﬂ?@dﬂﬁ@dl(bmlﬁ&tés)f 6 cON (Qf. thAe tr@atmenﬂ‘s r9 rfoamctéhipléfa@ure) or
Corynebact eri um di pht heri ae foll owed by chem ca
acgfieneti fd. g‘,athre@rtreaﬁn@nw 8t gane terapdrataroyanshtharthytreatment at 37°C)

infitb alort Pt o onRub SRR srar der R 1 A SR ¥87 1 ol
1986 %E]ﬁﬁe mumgt Meﬂﬁd@l%?éﬂaﬁd Ikﬁulédswﬁfmm&elpézrdeké% pertussis
843, 71 5, 601, 82 and US 5,917,017). In one

(P@ﬁbwtiahl@nfor DS S1vspiéarenre dischnedipuO §8/29149, ay agpesgitable
fogﬁ 1%8@1? %H{B? %rh%r(r())&écﬁ%%gﬁ# Pvgﬁelps rvar%glglésnfﬁl?rgeré{phas been

usddse thé passth theaprephfatio®rof Ikilked whiolRpRr BordvdiRl Yeiissis (sce

exactly 2Lf per 0.5nL dose. In one enbodi nent, the
belpwphHesrevar, inees amBedimet it iy Boftyse itrtllp ToEmplation pragess of the

vaBhe. &ﬂh@hﬁgﬁﬁnR%hﬁgﬁt such as al um ni um hydroxi de. In

anot her e ment, the diphtheria toxoid of the
i nveAtPvodostef HEO KOEpTHOdOANt%B3AT0E] UNEAIT0N, a125 K hl 5-21

al um |un1pho further enbodi nent the
1937 e %qxaﬁt&ré&r@?% WPt ont o a nixture of
bot ha &l b Phccines are also well known, and may comprise 2 or more

room

antigens from: pertussis toxoid (PT), filamentous haemagglutinin (FHA), pertactin
(PRN), agglutinogens 2 & 3. In one embodiment, the Pa vaccine comprises PT, FHA
and PRN. Kits or vaccines of the invention may comprise PT detoxified by a well
known method of formaldehyde treatment or by means of mutations (PT derivative).
Substitutions of residues within the S1 subunit of the protein have been found to result
in a protein which retains its immunological and protective properties of the PT, but
with reduced or no toxicity (EP 322533). The detoxifying mutations discussed in the
claims of EP322533 are examples of the DT detoxified mutants of the present

invention. Such mutants may be used at doses lower than 20-25ug.
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hydr oxi de and al um ni um phosphate. The tetanus antigen

of the invention is typically a tetanus toxoid.
wORWROZESOf preparing tetanus toxoids (TT) ar ePGEEP2007/059390

known in the art In one enbodinent TT is produced by

pur ;]%chn%lt %‘hnﬁf Eﬁo‘i)l(%aé’& QWI%&%MZ 150u8! 5-40ug, 10-30ug or
I A i S AR B

and@ticunt bf @dcayal gepuexiofatding. 5toekiug pef O5nExds¥pl e, as
descri bed in EP 209281). Any suitable tetanus toxoid
may Ibeongsabodimest Ziblss ist uediatian nmyulém;fdniﬁ}gs 5-40ug, 10-30ug or

epﬁag& %@Q@%@%@%% }rg’gt %er (Lgmggiogglgllg@%e)ﬁl%{ ﬁrng?] %neen{1 FﬁA 1s used
at SRR g'ﬁ{f@dﬁgxl%l% éroa?%ﬁ&ﬁﬂﬁtef}lﬁ 3Br %”ggé}lo Sthi Zoss 30LT,

3-20 exactly or ap Ximately 10Lf per

0. 5nih ghesenbolin@i @RATBOGhcdRNEn afnbentt EtRAHABLE,AX®I1uf2-10ug
the invention may be adsorbed onto an alum niumsalt.
orsyadilyaey appARmitg X i0cfenL dpsca foanesher erhodinpant PRN isaised

t et anus, toxoi d of t [ hventi on e adsorbed onto

ot 45 PR of i k) S8 2B URPR aPBhosphat o, 11 a
furtiieme %{H%Qin‘[%@ tthd ?&“afsﬁfs OMPoRX BF theTRVenbSn ﬁ%Qfebd%ﬁ’orbed
onto a m xture of al um ni um hydr oxi de and

ongd amiakinamiphosl hzat:le as Bhenipamy thsélrosldsoﬂnp@n@th@r ohbodiment, the

ti f
eV ke oriiY o 3B SR E0n BEE b o find C e AT EhBup i i Sch as
alfhlni@fd pdRpiitE elnl a PRFthéets §ﬂn§odlﬁleﬂﬁ@1€b @értﬁsl@ﬁ &ﬁﬁﬂsdh%ﬁt $nay be

Corrponent Pw I’my be | nact | vat e (n@%qqsevera nOV\/n

adgerbpdasto 4 mettugi ol Poretlompniumrhydr sukaluginwmmbopdate. For
cl h r

1n%g1¥ncgtlgs ond %%Po d %5661_ tolgérlrs]t tr Neg% ang?%_ ed g%é@%&rnugﬁ hygfrogpde with

PIFAW &dsprbel asnti@ b etiyden hedrgxide, ditmatiu@ phodphafOuf 8 mixture of
O%L:l ut ar al dehyde (e.g. 0.05% at roomtenperature, 10

‘nutes), acetone-l1 (e.g. three treatnents at room

tenperature) or acetone-Il (e.g. three treatnents at
roomtenperature and fourth treatnent at 370C)

Funthert antigenon (see for exanple Gupta et ah, 1987, J .

Bi ol.. Stan pta.et ah, 1986, Vaccine,

4: 18% a}ccm%?@faa’iatwﬁls p‘?%ﬂ}ﬁ lwgenrepm aptionglly| alse ggqmprising DTP
(DAL A8t glﬁpa) R&h taHér‘ﬁ'oﬁal( et & ok Jn'agénsl SRR 9 the

are disclosed in WO 93/ 4148 as are suitable

grogy enisesting of:rhitpatds Bfsorfaqer Wgcm,d@e@wﬁﬂuﬁwwe b antigen(s),
Néé%%i%lgnn%esnln;;;}ldl%%rasn%ge&gﬁs, Z\l?e?sesre]ria meningitidis C antigen(s), Neisseria
meningitidis W-135 antigen(s), Neisseria meningitidis Y antigen(s), Neisseria
meningitidis B bleb or purified antigen(s), Hepatitis A antigen(s), Salmonella typhi
antigen(s) and RTS,S. Typically the capsular saccharide or LOS antigens of these
pathogens may be used. Antigens will typically be present at a concentration of at
least 1 ug/mL each, for instance 1-20ug/mL, 2-15ug/mL, 2.5-10ug/mL, 3-8ug/mL, or
4-6ug/mL. In general, the concentration of any antigen will be sufficient to elicit an
immune response against that antigen. It is preferred that the protective efficacy of

individual antigens is not removed by combining them, although actual

immunogenicity (e.g. ELISA titres) may be reduced.
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used in the past in the preparation of killed
whol e-cel | Bordetella pertussis (see bel ow). However,

WO poogMzsIscbodi nent it is not used in the fornnuPEI/ERI907/059390
process of the vaccines of the present invention. A Pw

Oomer RSPl Bl e SR b ob%eoca
orlty Rh Gahrhinis &dit H6IElak WhidiinR@n ek RS IiRaBotBbS emWedinent, the
known, and may conprise 2 or nore antigens from

fupgbert yigens pbKsi Wveron, mey [bentdsoded aniepREGINIUM Halt such as
tact i , i .
S BRI A e RO PROAER £ b Hionca

onlfd smixiture afdofte aluddiniube hi diveidtiapd dietind@nPhosghak] or may be

detoxified by a well known nethod of fornmal dehyde
unadwosbefent or by neans of nutations (PT derivative).

SUbSEi L UL L s C 9 ‘ ) .
o or LSSyl et AU L TRk h SR Lol o«
carmidr iretsini dosnprisimgnib helgercaplitopexinprddrec enhaacp inmpandgoasityf The
. the PT, b%t with. reduced or no.tgxicity (EP 322533).
INYHEOR MG Y TWPTHEEET 6HECHP O Sed i n the clains of

EPI2R5%3 fiem iR &irh prenPTuflRhexh IR0 calpaRkchsObr the

~the present invention. “Such nutants may be use
indogies, hwhse atidanc@ing Sreppnitigen ney diehsdd nmteirPJorngongssdf the

coipgeBimal o, SRR Ao egsREoed R FHBLgEpc (R ftance
DRAD Qi fe fay BE inStht F66h JF a%]aﬁﬁ'iﬁg Mat Qhcdedahd Yro@&in. Similarly,
approximately 2.5 or 8ng per 0.5nL dose. In one

cogmosidionermtf fheAinventigrednait campaispuneteols yhEbnyimic 4aeaharide
0-30mg or._exact!y or. .approxi nat el 5 er O0.5nmL ..
s B HnBRE of oBld PRI oIROPY. £GP RS pebuRE pgivicua

sa@fhagidacdpor@htsappmax supplahant Zadn.0or 8nmg per 0. 5nmL dose.
I n one enbodi nent PRN is used at an anpunt of

0. 5-20ng, O0.8-15ny, 2-10ng or exactly or approximtely

ggg- . dose. In another enbodi nent PRN is used
H g%q%ﬁgﬂg§}of exactly or around 0.8 or 2.5ng per

0. 5rithe propaagorcabBdpaRiRIB stulfeccpitipers sHBsAgnpondhiio@inented.

the invention be adsorbed onto an al umniuym salt
Segfenesn Pﬁ%f#g?ﬂyﬁtr@ldrlg%’,&ée.vem- Bif)t hepdasppadinehices ef al.,

1987 EBREELHSR) v 54208P ?9@268‘43, EP&2Jonyent 'rrgar}‘I Wreﬁeﬁed as follows.
on h as

adsor be 0 an alumniumsalt suc
One method involves purifying the antigen in particulate form from the plasma of

chronic hepatitis B carriers, as large quantities of HBsAg are synthesised in the liver
and released into the blood stream during an HBV infection. Another method involves
expressing the protein by recombinant DNA methods. The HBsAg may be prepared
by expression in the Saccharomyces cerevisiae yeast, pichia, insect cells (e.g. Hi5) or
mammalian cells. The HBsAg may be inserted into a plasmid, and its expression from
the plasmid may be controlled by a promoter such as the “GAPDH” promoter (from
the glyceraldehyde-3-phosphate dehydrogenase gene). The yeast may be cultured in a
synthetic medium. HBsAg 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.g. with cysteine). The HBsAg may be used in

a particulate form.
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al um ni um phosphate. In a further enbodi ment the
pertussi s conponent may be adsorbed onto a m xture of

W oaG0B/02896611 ni um hydr oxi de and al um ni um phospheC€EEPI0T/059390
i nstance in one enbodi msnt at | east PRN is adsor bed

onto,alu W, rbed gnto

al urfith ﬂﬁ?ﬁ ﬁy&ﬂ“o dSXPTSTStﬂ’ﬁ nf‘ﬁl?ﬂt lﬁoljé_'sﬁﬁlé 86 8P“%an Wt UHBsAg”
in@bd&oiny. HBYA Rffigeandr nYaggoTelifpyity afel a@lﬁ Emt BEHBV

i nvention, optionally also conprising DIP ( DT

supFrmantigeantt adtibeiiadeistopd deipr ﬁé@tlemé) e %éra@lwlwgéﬁ@ence
ofstﬁg %ﬁ?&l fSr Qﬂﬁgﬁﬁ e('s_%r ?%ﬁﬁoQS&lSt 9%9 leatury%rﬁt ?,I) a?ld%egerences

rface [Uus i’n Iuenzae b an

th&ieins SHHBMEg e hicregh Ubﬁ:lrﬁ)ed\nad’y‘; i eexsd, ciighis S brapart of a pre-S
rrenlngltldls Cantl en(s), Neisseria rrenln%|t|
seqyengs ag gies bR 4y thaa %V@éﬁfeaen?éﬁ ergyin EF0378949nin @@ﬁ?'él)“ the

DEASI TR S0 A R S USED

residoksHBS; 195 %ﬂ@we&hbj’ yesidws ¢ ap<00 af thedc-phacin dé HBs AgGBlative to

anti gens,. of .t hese sed. Antjge wi
the ;?;BF‘% &f4 HogaB]Fe%‘bﬁ i%ﬁe‘éwfﬁﬂ SFOtghe Q%gs %Ojglfepilde is
ref@llemfo g@ﬁh’ sek ‘EPOH [‘@jﬁ? q‘@BAA@QJltHE{t% sccﬁ)e:’o@ Ry 1%ent10n may also
8ng/ L, or 4-6 . eneral, the

1nclodﬂ: elnit pmSﬂ emGSﬁ‘ —anmyolgreptide miewri‘tied be EsltﬁlﬁBéTéb ﬁEndonbromcs) or

t [ [ Lot
arglnghey 1o e e PR e P b P PRy S SRR Gsiting Jones
HB) & 8ERScinTeB@bell %H@Hl@é’ ré}yr &Qﬁﬁthﬂh Ner Ehefple eet: Q@&@@ mutant”

actual i rmunoaenl city gﬁ@ ELISA tit res) may

desertheded. W9 /i T3eer EB@ild 4], fmayclalhy HlBéAgmbbﬁﬁmeth@ amino
acuf llf%)Stlt l[lnv ntoI 110nb1§i5 sfc'oar nlne rorn ?n al umi ni um sal t
$HY n?r% IO hy dt 0 afottier enmbodi nent,

t he The HBeA g ailyi igeid pasticld ftﬁml fI‘he F)hﬂtﬁ[bsﬂ‘ﬁay &ﬁnﬁﬂ;‘é‘fﬁb@&mple
onto an alum niumsalt such as alum nium Ehosphat e. In
S arateiptalete enbeyiheetamnasec Particksr farpgetsLiay) pdere L* is as

r o] re.o [cu I

OSSP MG I T B0 LD TN, B feel i

advapsgdoaslysadefar dewhichlids eapick@drin ysasused it nmay be
conjugated to a carrier protein conprising T hel per

epi tlBpednei rerabagimenty  Elitrdyec elsi ntheinggEgsci ¥sgd TiHe EngerixB™
(GlaxoSmithKline Biologicals S.A.), which is further described in W093/24148.

In one embodiment, HBsAg is present at an amount of 5-20ug, 8-15ug or
approximately or exactly 10ug per 0.5mL dose.

Hepatitis B surface antigen may be adsorbed onto aluminium phosphate,
which may be done before mixing with the other components (described in
WQ093/24148). The Hepatitis B component should be substantially thiomersal free

(method of preparation of HBsAg without thiomersal has been previously published
in EP1307473).

Haemophilus influenzae b antigen(s)
Vaccines comprising antigens from Haemophilus influenzae type B have been
described in WO97/00697. The vaccines of the invention may use any suitable

Haemophilus influenzae type B antigen. The antigen may be capsular saccharide
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invention may al so conprise free "carrier proteins”
As an alternative to using protein antigens in the

W@ 9038956 ons of the invention, nucleic acid ePCDEPI0G7/059390
t he antigen may be used. Protein conponents of the

HLons I nvent i S be re
CRESPERL Mg fhsiTiciintes BRaTaledi gt RSB, e
saé&faﬁd@flsaa @b@@ﬂ"ﬂrdaf tibade, ensRdendt fidsphifé. eThe H1b antigen may
Simlarly, conpositions of the invention may rise

op@p@@lé{ he adoireed emtai dugmeunahpeihatngy gesagbed gl WO 7/00697, or
%?H?tﬁﬁ?orggd %Qtde rgdeﬁt %pﬁf@(ﬁ/bé’ﬁ@' &0 agh&ﬁehaﬂ%yundergone a
M , or may

plrace 1 ndi Vi dua sacchari de conponen

spsdﬁpbmmoﬂahed’fptldﬂepat itis B antigen The pr epar ation
of patitis B surface antigen (HBsSAg) is
doc Lﬁaéﬁla apfigendwingy unadsapsdontq-gi 911118}1@11@1 adauwant 3208 Jrerein it is

R = A e R e

frgghegaméduasadjovdnowalt ©neptniabblodd iinvtbe escassiraff f;ormglatlhg the
antllgen in particulate formfromthe plasma of chronic
COERaL i s B carriers, as large quantities of HBsAg are

SYNtigshsede b&gﬁ@ﬁed iovéﬁfPI &ﬁ%ﬂﬁh@l@%ﬁiﬂpﬂo@{d& Jt h@asm)&oﬁ helper

stream durln n HBV i nfection. Another
eputnp@l(mmdmproéswhmg arhedqzspnbﬂi eloy)r eu«bmbamdm tcDidis toxoid,

afRhOR il ERYEIS ([Pl BLTORLEH Y PRIPR T o0t "

cel Iib(BaPbe HophilREd ARITRY rb@@ec%ﬁkﬁtﬁtedweniﬂ%%eoﬁ@y (éng with
inserted into a plasmd, and its expression fromthe

dlblleats raptionglly bempising cﬂtlileeombggemc prosinonents afcthic agceines of the
i tlon pronmoter (fromthe glyceral dehyde-3 -phosphate
dehyd ogenase gene). The yeast may be cultured in a

syntllaetnhé: chdtment, HBSAGs Gaschhan aReaRbiitf b d-doyiga 8-15ug or
process i nvol ving steps such as preC|p|tat|on I on

approdiranigly atoxectht Hyreapbsharidadend). fmafdobe.r ation. After

purification, B be subjecte

wit h ncayﬁtrtéwehsyl %ﬁ%ﬂﬂ%ﬁl&gs PES S o e @;% e afis or
arbAHdBrARaUBLH5 ] §§a§c'cﬂar¥d%§a§&é%ﬁ§&i RAWOHePE4bi s B

surface antigen HBsAg" includes any HBsAg antigen

or fragment thereof displaying the antigenicity of HBV
NSRS i P MR o0 P T

The vaccines of the invention may ﬁlrther comprise a capsular saccharide of a
bacterium selected from the group consisting of N. meningitidis type A (MenA,
optionally conjugated to a carrier protein), N. meningitidis type C (MenC, optionally
conjugated to a carrier protein), N. meningitidis type W-135 (MenW, optionally
conjugated to a carrier protein), and N. meningitidis type Y (MenY, optionally
conjugated to a carrier protein).

The vaccines of the invention may comprise one or more antigens from the
different strains of N. meningitidis, which may be used alone or in any combination of
two, three or four components as detailed below:

MenA, MenC, MenW, MenY, or MenA + MenC, MenA + MenW, MenA + MenY,
MenC + MenW, MenC + MenY, MenW + MenY or MenA + MenC + MenW, MenA
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of the HBsAg S antigen (see Tiollais et al., 1985,

Nat ure 317:489 and references therein) HBsAg as herein
wale®sdysd may, if desired, contain all or pareCODEP07/059390

pre S sequence as descri bed in t he above references

" WSH 5156% ’p@fi}%epll\w%fgﬁ 6F“i S| t(gi Qﬁpﬁg ;%%HY or MenA +

MSROHNIEEWCONRNYSI ng resi dues 133- 145 foll owed by
resi dues 175-400 of the L-protein of HBsAg relative to

t he lopws anehediments the d¥eissevia maspgitidis sorBpazicpigs) offthgdnvention
mES IR Db ARSI S SHETER 8 apbids 3fSnooer

enfityir@é® th cNew:&enb heepngiBliisp b@fﬁﬁonen&s)pefytne pﬂnivekmon may be
descri bed in EPO 198474 (Endotronics) or_ anal og
adsoraed 0PNt ydh AEMIHEE esilfe Sk B‘édahuﬂmEp@lS@hSSPélate 6 a further

engq%gigﬁéﬁptﬁéw?z@&r%%%% E)%‘ m@énéﬁ‘?@é%ﬁ%%%&%rﬁ&fjmﬁ@g mixture

refer to mutant escape nut ant
ofdesth rdltr@chium Mldr&dlddéﬁﬂ)&lmmrﬁﬁﬁﬁiholﬂmﬂn eﬁepembatiinwnt the
HBsAg wherein the am n aci d SUbSéth ution at sition
N@JEQFS”PS’”%”%P&S rﬁoﬂé’OPFl%} g‘P%l henagyea qu%I)f@ P pEnt.ne-g. an

d@@ﬁﬁwﬁggugg&@hhThe particles may conprise for exanple
proteln al one or nay be conposite particles, for

exanple L*, S) where is as defined above and S

denot es the r ot of HBsSAg. .The said particle is
Néieanningary e Bilen MTANR ch 1o | s expreseed i n

yeasthe {RcRBEoLTHRAMN HRBh mdyBa &Y cdriipridies M&hB%ﬁlﬁéﬁ@ﬁ s'uBh as

Engeri xB(tm (d axoSm t hKli'ne Bi ol ogi cal s whi

on o tbmdmrge Sovelba Bieb VeOBhaEdan WO GRS SUPRBAOTH.
WB%%MM RS e%(g(ﬂ/ghéﬁ% amu(?gtrél?%tesci ﬁpegl%_ c%pgg?a?gsaccharlde (or

approxi teI xactl

deriep@td thbizoB aﬁtigérﬁ(%% s&d WaR96/A833 % er adieebbeshjesHial L2 or L3 or
al um ni um phosphate, which nay be done before m xing

L2npnch L8 H@erbnmm@é B EstrsT (\H@s%(}%ﬂ)é&“ I'h- Wooy Qmiesa@}nent the
Ml£§ ntt('fsfotB[h% %ﬁg@%? @ %h%rﬁ’ SHB ﬁ{l %ﬁ%‘n %‘thsalt such as

prepara on o
alumtnlnnnt hydiro;ade.r $ial anbeier beebodpmenti abks | Medl bctdnsmmdnﬂ(s) of the
. EP1307473) J—ia%ng phi lus influenzae antige

invention may be adsorbed onto an aluminium salt such as alurmnlurn phosphate. In a
further embodiment the MenB component(s) may be adsorbed onto a mixture of both
aluminium hydroxide and aluminium phosphate. In one embodiment the MenB

component(s) may be unadsorbed onto an adjuvant, ¢.g. an aluminium adjuvant salt.

Salmonella typhi antigen(s)

The vaccines of the invention may further comprise the Vi saccharide from
Salmonella typhi, which may be the registered product Typherix®, described in
EP1107787, or a conjugate thercof (e.g. with a carrier protein as described herein).
The conjugation process may be carried out as described in WO 2007/000343. In one
embodiment, the Vi saccharide(s) of the invention may be adsorbed onto an
aluminium salt such as aluminium hydroxide. In another embodiment, the Vi
saccharide(s) of the invention may be adsorbed onto an aluminium salt such as

aluminium phosphate. In a further embodiment the Vi saccharide(s) may be adsorbed

14



10

15

20

25

30

Vacci nes conprising antigens from Haenophil us

i nfl uenzae type B have been described in W7/ 00697.
Wab@swz8966 nes of the invention may use any suiPEDHER2007/059390

Haenophi |l us influenzae type B antigen. The antigen may

e capsul ar .saccharide(PRP), from Haenophi | us
ot TBROkS Of YRET BREb i Abd S 4hE PRy Rogphye. In one
enfddbhent TG FAGERRGEHARS) $ad BO|unaBoredd bhﬂéo&e,adgdvﬁhﬁ, Q.g. an

and phosphate. The H b antigen nmay optionally be
alggorpedusttoaldl um ni um phosphate as described in

W7/ 00697, or may be unadsorbed as described in

W02/ 00249 or may not have undergone a specific

process of adsorption. By an antigen being 'unadsorbed

onto an alum nium adjuvant salt' herein it is nmeant

for exanple that an express or dedi cated adsorption

. f . ntigen on fresh al um ni um adj uvant salt
H[ééa%ﬁls £ Bnﬁg&\gé

not 1 nv d in the process of fornmulating the
conpisi tomponcki Iaffiveding eroteciiargag@dstt HepatiyiscAr magrbe a killed
whi ch_ can pr.ovide at | east one T-hel per, epitope

aticpyierp| ePagtis whi ¥hccHice WEseTHEY 1Bel BrRfluctakBo fayap dlavrix™

(R%gfs?e%ﬁ T REOMbrk %ﬁ%&?&éﬂ%hkﬁﬁ% 'siolognglgk QiR Ll @iled
toxin nutant) or Protern D. H b may~be | yophilised an

atteayatée vicoendtrivt dttee ext @R OT aneon sif Hepetitis Awitus (HAV) (see

Ldiluent, optionally conprising other_antigenic

Tashisee fsdhte Necssdphblsputfy fe O En i ¢f 4in 1980 Pro
i i i « t N . .

VEESTRGIEINR A0 . pRUBEC bl B SHPALL po0Ted gt

Bgpeharf. Biologitmsse 1991n. &ldhurig heerale d99€i Reoy. , Medl BVirael. 37:56) have

re t at .a,low dose (e.qg. |-6 , 2-4 or, around or.
B ReT Gridy s SeEnsron) Tnmindolind anihmis Sos bHsuls A
an%iﬁ%@sfeh%p?ﬁit%ﬁ&itb itRl SeveYdpBen®y ofacMhed aghiR i 98B mbhSiral

~vaccines of the invention may further conprise a
infeapeiul A ussd hetedr theexpfession A0AM anfipcaéraders éel afiy antigeheapable

oAU ks TR i KRG e av
anfiBEN B@hpighs SndcyiReef altbaned @Rls RR@d1ky of dhhigBiredhBdident it
carrier protein), N neningitidis type W135 (MenW
mgHpe @llrg};{}y:apmd or HAV viral protein, which may conveniently be obtained by
recombinant DNA technology. In one embodiment, the Hepatitis A component of the
invention may be adsorbed onto an aluminium salt such as aluminium hydroxide. In
another embodiment, the Hepatitis A component of the invention may be adsorbed
onto an aluminium salt such as aluminium phosphate. In a further embodiment the

Hepatitis A component may be adsorbed onto a mixture of both aluminium hydroxide

and aluminium phosphate.

Malarial antigen(s)

The vaccines of the invention may further comprise Malarial antigen(s). The
Malarial antigen may be RTS,S (hybrid protein between CS and HBsAg — described
in US 6,306,625 and EP 0614465). In one embodiment, RTS,S may be used in the
vaccines of the invention in place of HBsAg. Other Malarial antigens may also be

used in the vaccines of the invention, including CS protein, RTS, TRAP, 16kD
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conjugated to a carrier protein), and N. neningitidis
type Y (MenY, optionally conjugated to a carrier

W@e@Be28956¢ The vacci nes of the invention may CROPEP2E7/059390
one or nore antigens fromthe different strains of N

BRSO ALt e aG GhE A200scosser,
wadpigasies weloowo2benA, MenC, MenW MenY, or MenA +

MenC, MenA + MenwW MenA + MenY, MenC + MenW MenC +
MenYin qusrewbediveey: e Malpal anieerts HofiiBa Wy eviemmaybe @dsorbed

oM AT S SN N S e
MaRrfingitigelis o£ dREAVEINL $)ayofc ztdasrbea\oafd momluﬁﬁ)dublasalt such as
adsorbed onto an alum niumsalt such as alumniu

alypiieni Rhosphaie.albeharthersatiorinent heeMatarial @mlaen(s) may be
adgg%b&‘ Qh%) éjhﬁxtﬁmﬂta hinfim P&ro'x ea%' %ﬁosphate In

or bed onto an al um nium sa suc as a um ni
orphasiphiament tha Mafwnl hetigeants odijuventedt wWigh MNei mi}er water emulsion

ningitidis co nt be adsorbe
ol %Aoﬁerm IS (Erfﬁlﬁy%udo% deroh rﬁﬂw& Isjigrol) and/or
togmc(%m{jlﬁsetx todd gén}ggeﬂpﬁﬂ)ltﬁﬁ? NmbodendRitRS Mdl&fha antlgengs) may be

nenlngltldls nent (s) may be unadsorbed ont©
uradjanbahento en gdjumant ad. granmlumnadj adjamentsaltt . Nei sseri a
nmeningitidis type B bleb or antigen(s) The vacci nes of
the invention may al so conprise a MenB conponent such
as an outer nenbrane vesicle or bleb as described in
W01/ 09350, W003/105890, WO04/ 014417, or \W004/014418
C@nugaf@smj ugat ed MenB capsul ar saccharide (or

der Iﬁ{ac‘;[elrla‘lz2 ca su a%os]c cal%ﬁtge Pnjﬂgaetssg 0{%1 \H/\th)%/ r‘r"l%?‘ %ognprlse any

a free or ¢ uga

camlp’egﬁ@@%@}pebﬁ& d@propsi cM@pﬁQﬁ la© leAdtlohe. T-hBlpenepitope. The
enbodi ment, the MenB conponent of the invention may
CAPECT RIS HIDHSBH Tyt Sl stchiTemm t 9|gf0@ufms1§§n&pﬁ rtFtangmioxoid,

di tHér?a?({oQ?I(dé )t%\?f@f I?gcronﬁ)rq;at%?o ﬂ{erlatt&?lng@or sgrébeéinltnoang nof US

onen the i nve nay be a
4,200 7 WO 9SA1 S0 16 UWID 85/3 34 4 1yon WON0PHIBSp$iapreuntdlysn (optionally

chggé%rlgg(}pe(gg gcli ﬁ% )g{eg}xgl\%;] B C?]gpigrnent (]S)’neumomabe (see e.g. WO
2004/081515 and references referred to therein), OMPC from N. meningitidis (EP
0372501), and protein D (PD) from H. influenzae (EP 594610). Other carriers may
include synthetic peptides (EP 0378881; EP 0427347), heat shock proteins (WO
93/17712; WO 94/03208), pertussis proteins (WO 98/58668; EP 0471177), cytokines
(WO 91/01146), lymphokines (WO 91/01146), hormones (WO 91/01146), growth
factors (WO 91/01146), artificial proteins comprising multiple human CD4" T cell
epitopes from various pathogen-derived antigens (Falugi er al., 2001, Eur. J.
Immunol. 31:3816), pneumococcal surface protein PspA (WO 02/091998), iron
uptake proteins (WO 01/72337), toxin A or B from C. difficile (WO 00/61761),
pneumococcal PhtD (WO 00/37105), pneumococcal PhtDE (e.g. WO 01/98334 &
WO 03/054007), PhtX, etc.

Saccharides may all be on the same carrier, particularly all saccharides from a
particular organism, for instance MenA, MenC, MenW and MenY saccharides may

all be conjugated to TT, DT or CRM-197. However, due to the known effect of carrier
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al um ni um hydr oxi de and al um ni um phosphate. In one

enbodi ment the MenB conponent (s) may be unadsor bed
womnis/0se5@dj uvant, e.g. an al um ni um adj uvant BEI/EP2007/059390

Sal nonel | a typh| antigen(s) The vacci nes of the

inventio Vi__sacchari

suestn T sttt TEl 8 ohdns o P ARG bt fEntion

thd YadeR o £ﬂtlgeﬂ§ s&ithined thickeiffin’ LANZ&E) afy cohjRRidU@ahére than
t hereof (e.qg. th a carrier protein as described

oméﬂmem) Thulsr(@ lc)@rﬁ jtl@Fg%‘tCFlt@ﬁldﬁﬁ* evdd §e garyicn dsaparatdledoroeie tyge of
cagt?e%c % 1\#9 e%IQQZl[rl% %?ﬁ 23 0'111 o%e %I %n& ffe}e ? ca}ﬁrlers
e( 831 of ve d’ d's

sact arl sor pe

ct@|RofcRartpic Sial d vaauidb caftamling maaamil)sdcdhmldkecoﬂmgmpu mbr all
enbodi ment,. the Vi sacchari de( sﬁ of. the invention my
foppcaidd be tsepivaned ta Aifiarenticartisns)s Brateis Jd thosevar, lﬁli‘ﬁYan%Hﬁed for

Val?lla8§gaa§ €4 drnm@ref) EH{%& dgﬁg@ gont okl Mﬁthouto? I%aglt(%d carrier

saccharide(s) a mxture
suppresdion effedty deo(miig lafngread:mmsna dmh, pibsyp I(E-RMIW n:onjmgate, and

MR QG aMen e ME R ahb AU E] ¥ i RSPy O PD comugtes.
VHRRRL biSerd? 20T H S §) CRAS LR jgr%gfét PI:‘HCtélﬁ r]fj{srhguseful carrier as

protecklon agai nst Hepatitis A be a
it atavedesat Bulthiele peti geni whish cac pirovade pmtecéwarqglamstt He influenzae. In

t Kk i x(tm (Regqi d Trade Mark of
ot e Aot camtbebCRR GiSHES o iRERel oo
att e@ﬂﬁia?%evé&ﬁhgh@edjﬁf 'aVc%ﬁlérr];Si{ﬁe‘iﬂ" ForHVshiASe BT ARtV using
HepatitiS A vifus (HAV) (see ™Inactivated Candi date

cavani@nnées (¢ g)rElPiéﬁwpnd@smonbghemlﬁry Qmm’ﬂethet thg| Vi repgg@subunit

o d th rod
corfife SE0male S g T PR BT RSP B i ¢ sinele
cattliidd-kRtibg betwezh. COOPOGf VAra@. NM2do Ffdﬁém o3 1(ii9 @) double
have revi ewed the clinical aspects, viro

carhadiipB o ERpCon Wahdet efcopwIthir hesyern EOQH\OMG and NH2 of a
ho%o%ffdﬁ?t?c?h PPH&%?C BeeTedufs LG f&i@ho %?E%So%elﬁf 3}@0&'}&9 of the
agai ns

comon Vviral T nfec use er éei
h&ﬁt&)l@hﬁﬂ(ﬁﬁbllﬁﬂter HAMeant,i gerbetW&flle(K)(DH ahywianhd g§H2 of the

capa of s | ating neutyralj antlbody to HAV i
%&w tipal odiak @Rl Pt atcheN Plio POES of the

h&éﬁﬁﬁghﬁﬁBﬁﬁlﬁ&&QHH@Eﬁg virus partlcles or in anot her
enmpodi ment it

Conjugation may be used in conjunction with free carrier protein(s). In one
embodiment, when a given carrier protein is present in both free and conjugated form
in a composition of the invention, the unconjugated form is no more than 5% of the
total amount of the carrier protein in the composition as a whole, or in another
embodiment is present at less than 2% by weight.

The saccharide may be linked to the carrier protein by any known method (for
example, by Likhite, U.S. Patent 4,372,945 and by Armor er al., U.S. Patent
4,474,757), with any suitable linker where necessary.

The saccharide will typically be activated or functionalised prior to
conjugation. Activation may involve, for example, cyanylating agents such as CDAP
(1-cyano-dimethylaminopyridinium tetrafluoroborate) (WO 95/08348 & WO
96/29094). The cyanilation reaction can be performed under relatively mild

conditions, which avoids hydrolysis of the alkaline sensitive saccharides. This
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may be a HAV capsid or HAV viral protein, which may
conveniently be obtained by reconbi nant DNA

W@ 2whizt9sgy. | n one enbodi nent, the Hepatitis PCT/EP2007/059390
conmponent of the invention nay be adsorbed onto an

al,um ni.um sal t. such. as, al um.ni um,h I,n .anot her
syRIBTERS ek SEnd o R BRHEL B D “Fiat1f (BBRAUEH, use
cafBdiiRdadspydieddant actar alstém, Nindfbosatlel  fuakobadbzoic acid, N-
al um ni um phosp hate. In a further enbodi ment the

hﬂdép%hlqcﬂ@ﬂlﬂd%SrP&Hﬁeﬁpcrm)TSJéj adsorbed onto a mixture
of b]?%ﬁ l W g'l F%%ngx gb%nrgac?é #mbg gﬂ?qnvlagz?lp]%%aeedure for

Mal ari a antl clnes o

exbibipto) elic p@ﬁ@fm&ﬁdé‘dﬁh‘@&d al USntL,88pe3(7sand TBet, 048,64, @ne type of
antigen may be gh ybrid protein bet ween CS and
hnlqeg%gww@é é%‘?qcﬁié%l aminatign of Hrssasomridedcamling e psylting gmino

e R Tt o S Y PR ARt [, DAFAVET oS 8. 1085,
Mahtlmgmmsl 28yP0dl| EB 0@981159 dandrtherh eovpdibgian@steaf tot the other end of
th Al st linkdrenipaduet iRkt Tl S anin sl §WO 00/10599),
mirB‘IS}{eHQI agy by GRGhd K@%‘P%O@lgs@% WS/ DirdaBiol. %ﬁ&@%@é 171),

In one e od| nme he Ml ari al antigen(s)
haloweginhdloles (e ‘b@'57a€z%(),r plecdosadit dinkageal (WIS ﬁﬁiﬁrﬁ%‘hlws it ,283;

Uie S D e Rl A0aRehen Y 65 dpesriay c4 o
CPNERicARs @YUM 6¥3Ur09adtt. RYER aBSrmativMoNisHB PHagah @tr@ct Idkage
a further enbodinent the Malarial anti gen(s) may

cagdhsosp@dDisert dinkages xe @reeprofenbmaﬁ cammsﬁ p&mhtydpﬁshnedieccharlde
foﬁ&wsc? lbglrpeg 1@8 %tﬁgnﬁpo%t Sith tﬁ]e% RID eln,t s g%scrlg?d n efor anrnple UsS

en I1s J uvan

4, Pt &3 aid @®1d/[366,170 pi: @l dﬁe(dQI’IDMBtréetéﬁoﬁ such as I\/PL) and
or sterol (such as cholesterol) and/or tocol (such as

%angﬁtmh fepa gnp epnjegdedibarehariden eanvie sappepted. There are

mﬁﬁi LARR Sz’he Us 06 {Hi‘sa?e?ﬁfa%‘gﬁj i aut‘&l@“ggﬂ{) o%‘i‘(f chiSnfitadtabhy,

um nium a uvant Sa ug rla capsu
taﬁ@(ﬁﬁh]l&[ltrdﬁltt@ﬁﬂljl uljeilestiaf, ctc@ed slventi @m/ BYO0; OprBisk (Basel).

10§t%|9car | IOg@g%f—Ph@gééﬂ%ngfglgéhg gqq odlpnreg‘g ?tl e? Va(l:c%mn%rclo%{p?lgses a
given saccharide in both free and conjugated forms, the unconjugated form is no more
than 20% by weight of the total amount of that saccharide in the composition as a
whole (e.g. <15%, <10%, <5%, <2%, <1%).

An amount of saccharide which is capable of conferring protection to a host
(an effective amount) can be determined by the skilled person. In one embodiment,
cach dose will comprise 0.1-100 pg of saccharide, in another embodiment each dose
will comprise 0.1-50 ug, in a further embodiment each dose will comprise 0.1-10 ng,

in yet another embodiment each dose will comprise 1 to 5 ug.

Adjuvants
The vaccines of the invention may include a pharmaceutically acceptable
excipient such as a suitable adjuvant. Suitable adjuvants include an aluminium salt

such as aluminium hydroxide or aluminium phosphate, but may also be a salt of
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carrier protein(s) used may be selected fromthe group

consisting of: tetanus toxoid, diphtheria toxoid,
WECRMBOZ895¢ econbi nant di pht heria toxin (as descPCDERR00T059390

any of US 4, 709, 017, WD 93/25210, WO 95/33481, or WO

638 | ti h | .
colfdye o i, D B T o 41 o e ep ST Bt oo or
acyRER Suhrs, V& 2ROA/HRB ERichicaBdof &hendes dérdfadikdd GaddDarides,

therein OVPC from N. nenlngltldls (EP 0372501), and

pofbynbpéph@zwe@m}odﬁg@dﬂblp NFOsPaLILRe MOEPP BRI D) hpd Her(MPL),

A SH TR L R MO AT P B P AU A Saponin,

QS2W, 02618 Y EP pE3se03b), SFrBtﬁtQi’ellﬁSOIﬁMﬁegﬁldjiﬁi@ﬁB DHPo Qé%bratones
cyt oki nes (WD 91/01 hoklnes (WO 91/
D} MR SHe Wb 07 dMemJS)and &Qﬁwaﬁlﬁ bk oR &0 K1) AS-2

(Sﬁﬁ{rlrlag%h%‘ﬁ)% Qllﬁﬁlt ' hlllﬁﬁ hlgrﬂ% ’lgpg{&céé&ﬂieg,uﬁl{)écﬁlegves and

cél'l epitopes
mpataibgeresd emlcntqﬂrta:rhetsg gbpmo(ﬂéal q;glyoayethyﬂ;anaoaher Hormuldtions,

o nol . 31:3816), pneunbcoccal surface pra n
Poéx%yétglb’ %@iggétfr %‘}I’HW aglﬁf%k emb‘”raH)cYél ﬁgpt(‘%b &1/ 7%@79‘11“3%0“6
coﬁ‘xﬁ%hﬁ‘dsA (€ g Einﬁﬁ%cﬁ Aigf §ek Ch(l)rﬁolgms())O'Pﬁﬂﬂa@ll)lmmunomodulators

eunococcal Pht D (WO 00/ 37105), “pneunococcal Pht DE

su(teblg for a0y 8833tRinVihe GBYDE40 Oﬂc)ludd%btmdgma guch as interleukins

' .. b t i er, . :
Sartilcokar ot X dbdhdfTadl R 3 aﬁ%érrpioﬁiaﬂ agfony stimulating
fa@tbg aM-88F),f AmduRSERARE FRAA (INGIPC, or dmng ¢ colony
saccharides may all be conjugated %o TT DT or Iﬁ

stlngrkatlmgcfmtveGGMo@%F)tmax pleo Rpoyd asfaflpyantsf
i f

carrji ersup t advant a eou i n
of thoORGBEREREl: ob o TRt o ARBE oo St e

foﬁﬁﬁlhg@mixﬁamsaam ehntune rekpgbnke rpre@mmmlysa)f dhice THI type. High
conju%ated to nore than one carrier. Thus %h of the
t

leede ehdHildere epakien b g dFN-Bd X Bepdratead §).- 18 tandetotfyymr the

inglsa R g S b i Rt REER 4 ERUD B cre €t Wifi one
enGBOARLR, inl Whidh \baeSpdh8e GOpredbminagtld Tipﬂcﬁypé i t8é level of TH1-type
sacchari de conjugates, 1, 2 or all four coul d be

cyednnasgatleigcrcasciors eicatst cxant than ), lepplorfdiHR-Dyperryiabiias, The
leye%/ opﬁeyeséql 1{1?%%1){1% %)g yésad i ass%’si(eﬁ dl%fngrg?e{nﬁgrdsaasgaégaﬂ)rd S review

a conpos out rrier suppressi
of&flé eghiliesbbeyrayinbg spe dfsntanaand Cotmdd] 1089, CRML Rev. Immunol.
conj ugate, and MenA, MenC, MenY and anVVnay be either
74%." DT, CRML97 or PD conj ugat es.

Accordingly, suitable adjuvant systems which promote a predominantly TH1
response include, derivatives of lipid A (e.g. of reduced toxicity), Monophosphoryl
lipid A (MPL) or a derivative thereof, particularly 3-de-O-acylated monophosphoryl
lipid A (3D-MPL), and a combination of monophosphoryl lipid A, optionally 3-de-O-
acylated monophosphoryl lipid A together with an aluminium salt. An enhanced
system involves the combination of a monophosphoryl lipid A and a saponin
derivative, particularly the combination of QS21 and 3D-MPL as disclosed in WO
94/00153, or a less reactogenic composition where the QS21 is quenched with
cholesterol as disclosed in WO 96/33739. A particularly potent adjuvant formulation

involving QS21, 3D-MPL and tocopherol in an oil in water emulsion is described in
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Vi may be present as a TT, DT or CRML97 conj ugate.
Protein Dis a useful carrier as it provides a further
W@niosH2zsysshi ch can provi de protection agai nst PCT/EP2007/059390

i nfl uenzae. I n one enbodi nent, all saccharides are

Wb ez Earbed victing, PG, iy PP gl e may be

QSEL @ fshiigtishRed§dTbélepli®: £ olERAGats UMlagIsRtah@Rocopherol
chem st rﬁ ( gl ven that the Vi repeat subunit conBr I ses

(Wearsohazi P dhyrted $PC campisingatisgnpdeaiides EWEY Y002y are

ool RS SHLP R B SRS B B R Hrosen
invamoh) on whi ch can occur either between COOH of Vi and

NH2 of a honobifunctional |inker nolecul e, and COCH of
pr ot Bienvagaened ther inyepdionghay plsa rempsisa compiriens of aspects of

Ofﬁteb'tf 21?03% |8¥ thd radfﬁ%ﬁ?éﬁ %Fthg%nﬁ%fl }ﬁenﬁﬁgd cof the

unction I nker ecul e and NH2 of protein
and AQ0kdpiatthed thet mvealiiohucent bonrdtorbéd ke rornminddndde with 1PV
Conj ugati on.  may. be used in conjunction with free

coarPry Pfﬁt}eolf%? (®). In one enbodinent, when a given
car nygen %f&%ﬁ%% !aﬁ;_nﬁihﬁ‘l%f? R drbRidb ok Qlufrﬁiﬁﬁmﬁﬁlgosﬁﬁﬁb,%?ctr%e is

formin a conposition o he i nvention, t

martecto il lueamnagurh dy droxsderrmd row rabunbinam pBésphate djuventalas described

t th I j ANt it
g and Shnite{Paiict RifCBbbabhenc o B ecent at ese.
t hanp2% o Yertddihibnt, THEnAGH hﬁlﬁds?@atgaﬂlapealkd ndeedefe@ed N8 as
carrier protein by any known nethod (for exanple, by

alumiohim erydioxsph@phatat I agqtheroasbedigienly ajymipiune phagphate has a

U .S. Batent. K 4,474,.757)~ W.t ny.sujtable.|i r er.e.
nefilies SBRET rd r e Tl PRV JRESR d BF o g Frum

phekpHat 3t 3-0n& 6-3 &l apdindrorte®a@Bng Ugal fidther &abbddiatechQAlui@Mium
i nvol ve, for exanple, cyanylating agent s such as CDAP
phosphejcalins-adnedet phasahate o phptidiy ighe eE0 St-9.106100b B 0aed 8-0.9.
(VIO ‘ o g
can Zlnggr gfiﬁhéeﬁeuanlgéﬁl%%ﬁg?ﬁov@l%yh%%(ngﬁgéglgg% gtlfbtréeg%ga IMQ o 7.4
Tyidatlly, the @il dSallnyditiomytsidsoxade ist8el lalOKEl, i1 04 1@ asiunid e exactly 11.

sacchari des. Thissynthesis allows direct cog@l ing to a
car racabyothsitotal dpmarumg gontent & 20890 ueSP0 P g, 400-800ug,

SEERRLATISTE BRI oS Ll  FHS ool PRLRE e
aluminium hydroxide or all aluminium phosphate. Alternatively AI*" 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
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
adjustment step described herein. Typically, free aluminium content per 0.5 mL dose
may be 0-300ug, 50-250ug, 75-200ug, 100-150ug or around or exactly 115ug of
AI*". Free A’ may be all AI(OH); or all AIPO4, or a mixture of AI(OH) ; and AIPO4
in the following ratio (w:w AI':AI"): 1:1-1:6, 1:1.1-1:5, 1:1.2-1:4, 1:1.3-1:3, 1:1.4-
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S-NHS, EDC or TSTU. Linkages via a |linker group may be
made using any known procedure, for exanple, the

wW@e@smoeheses described in US 4,882,317 and US 4PGOEPBR7059390
One type of |inkage involves reductive am nation of

L S o AL 9,08, AR DY P 9P 4
or®Pa508, Porro et al, 1985, M. Immunol. 22:907, EP

0208375), and then coupllng a protein to the other end
of thkeraghivei: certain compasntsgpidhe vaqitsof|the keestiomeay de not

FeByEBLPAL 5o IR AR RO o
165:1P¥lhay fba|m1adsdrbétﬁbﬂ aesricdSre CHOBRDr, a @hMﬁﬁSd)ﬁiAt(OH)g
| i nkages (US 4, 673, 574; US 4. 761, 283: US 4, 808, 700),,
ang_AlRCHoPAppay be adsoabad sita M@%%)Al PRHIT Wty bé adsorbed onto

Alggal% 013?%%@4,%% 2 2R | 7 er %%E@%tﬁlﬁ 0., PEN If%%’ be

ternati've to USlnga I rect In a(je can
adserbod edto N(OéDE, FHAkagebe tadsdrbweal mtotAeli(@HDmy’Tcmap tbic selsorbed

onl I et hirety b Bpts i, AUD o BYEog b oo AIPO, o

uBIPLE N fkcm 239 RNYsdBed 0ﬁ§)6Aﬂ(Zﬁ{ Qlor %lﬁbr %? Lin&dR0Rbed,

reacti on. After conjugation, free and conj ugat ed
Mswid corap ks neghe bléscsbghmao e’d(OHhexr e\laﬂe onamdsetbicd,abil reay be
i,ncl u hobj c

ad&wﬁ)g ds f A E(hg S3t03ﬁ t Ig? nl{ﬂaﬁoglm -t %ﬁh 6ﬁaryo B %AdsSrbed onto

A%@ﬂ?gbiAﬁi@ etc (see al so Lei et al., 2000, Dev
i o Bas 103: 259; WD 00/3871 1; US 6, 146, 902).

I n o@q@tlgﬂﬁbmuﬁ@m@ preddsarbed cuitn an @bmnn@egala cefl be mpreadsorbed

Al deln bot.h f dco at ed
indREGR o Bl ook Erdlfdt SRS Ch, b B aritps prsy be
pr&m;saﬂbearmumo alixih HatithsRetieddjgents 14 bee e@bddifichi, OPVasay be
a whol e gm 15% <10% 5% 2% <10/%. An anount of
a@%@éﬁéﬁpa@@te ercs pnixapalst dPYT typenf erandgd pF othsatmixgd with

ad% rb@dEDo f@&nelr%r{eg&tlve anount) can be determ ned by

son. I n one enbodi nent, each dose w ||
Corrpl’heSIﬁezﬁnﬂg dﬂ‘&dﬁ@b@cﬂ aﬁ@b@h&ﬁ fodl exampleaﬁi&tnhe fmean greater than
Wi | | ri -50 ng, in a

2 /&riﬂg(@% g%ic rﬁ7 %eﬁo%og@ p 506 rise 0.1-10 ny,
' n yﬁ{e ABRENLSF R FRRMi RN HIRFR M didd GRIRLSEhydbLide”

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 aluminium
hydroxide and aluminium phosphate gels available from commercial sources for
example, Alhydrogel (aluminium hydroxide, 3% suspension in water) and Adjuphos
(aluminium phosphate, 2% suspension in saline) supplied by Brenntag Biosector

(Denmark).
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Adj uvants The vacci nes of the invention may include a
phar maceutical ly acceptabl e excipient such as a

W@ 08aH986 adj uvant . Sui tabl e adj uvants i ncl udeP@REP2007/059390
al um nium salt such as aluniniunlhydroxide or

al um niu hosphat e bhe a salt ofcal cium
N Bt BB el ol B vEnEBh s on of

acylaiRehet Yorome N@weronaGyll aysealBUdAT &iditdin FRYhddentigenic and

cationically or anionically derivatised sacchari des,

adpelaph KORPARENEN EFNRNAS Bl VEd SBMPTiAT ONEsPhEIEs “pharmaccutically

A ) | A
oGO STARSENL RS PR Bl Y B el
induceSaRoNirdduciBba Lof taibbdicEPDBBA2Td) the Firlividi recelvmg the
I nconpl ete Adj uvant, (Difco Laboratorles Detroit

CORMIOEIKIOA ] Sutilc 6Sxpiptsntx aisd OBisHNy, laugkc. slowé}ﬁmayetabohsed
&\%]ramol%;?u 8s G b pﬁ&élﬂ? %8&%@3, adr?og]ﬂrlh&f&ehﬁﬁ i fe@}cohgpa%lds,

|gonuc eot | des I oadhesi ves nmucoa
pdinyrnmxpalmlnm:laeais Ialnpmscurmt copalyyexry eubsdse n@aelcherer al., 2001,

f or mul yO est er f rmyl ati ons,
V%ﬁsrngnﬁ h bﬁfﬁt fr Mb&égi&ﬁ Reosmend GeEggatps(sych as oil
drbﬂ[bﬂl{ﬁ‘ s@}ﬁéjs 'é&h%ﬁ‘?ér?gféeééﬁ kﬁWR'ﬂo hHw BPHR%H@%&M% the

suitable for use as adjuvants in the invention include
arg yTlek vaescs uohy assoi enngaih edikicnts, Sechgas matdr, saline? glyderad, ctc.

-5 1L-6,.1L-7, 1L-12, etc rophage on
ATy R oS e BanReer Ser SRR geents, pH
bu(ff@iﬁk suB§taitel osvt Bic INRC h@e@ﬁr&&{toﬂﬁér&t bﬁ‘é%éﬁ _Rg phosphate

factor (GNLCé may also e used as adjuvants. |In one
budfeesidi pheystolagfic tshaémﬁ nisertt i typicak hearrgdj udanhoreegtpodiseussian of

ph%lr*né%coeﬁjlucacf Pcceg#a% S g}'(crﬁ,gh%ﬁttessgggve%lﬁ%ne 'y eﬁ%Pen% e(:ﬁ_rl}na{o 2000,
R@uﬁlgiﬁnnese s@elgse anfiNrgtticT MF Bhartlacy, 20fdditlon] HBN @681330@472

favour the induction of cell mediated i nmune responses
to drorapRAitianstelrida invantigamabe Hyephotededtbiddadrsaes farm, i.c.

e h
soffc{ of ot BERGORS QU8 TEARMAUAR el Hhisd RS alcinlB¥Flons o
beeadnﬁ'nistetrdsthmrédn érdnevielr @ickddda- fbmp ewithbakha esed fbia@cconstitution
| evel s of these cytokin readi.l y assessed
in &) ﬁ@u%ocuénlﬁﬁ‘ﬁb}masaéléy%re gﬂé}? ngear e@irewe@?m% héomﬁﬁﬁltl?%n@y be
prg%hf%lﬂ' F%lsdls %ﬁﬁl&m%r@é&ﬁteﬁ% Eéﬁﬁ? filkd %ng%g.nfhe%%\’mges may

I mmuno
be supplied with or Wlthout needles. A syringe will include a single dose of the

composition, whereas a vial may include a single dose or multiple doses (e.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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Accordi ngly, suitable adjuvant systens which pronote a
predom nantly TH response include, derivatives of

WO p@B@2885¢ e. g. of reduced toxicity), MnophospPOr/gP2007/059390
lipid A (MPL) or a derivative thereof, particularly

3- de- | at ed hosphoryl 1ipid A.(,3 L
o BBl RBRl bR % ROBRBSERORE 1o bRl siRR, B oy
dodc dethereipaiaeh ransphasheanlolirhdbd) AmiLoget her with an

alumi niumsalt. An enhanced system i nvol ves the

conbiirmiici arbogfmentmrs s Op sy ipventioi kpva aaitdl o4 bstyssic) and
« Q30EhY i BAPBE R O, EOTRIRLRD P FBRH@R%5 ana

6.9,_&@%t63®ﬂni.0\7£dém&@&iatyi wrvutheseattthis pfBEXtatls pHURHE BE thaintained
Wt

chol esterol as disclosed in WO 96/33739. A
bypHretuse uifarr byffgotientcomappaitiamcompripsl &t Rlomininmohydragide salt, a

OS21, . 30 MPL_and Lhg\arn.Qi | i n water -
i PR By 28 G AR Bogk T 318, corsthcinguidy by s

and@dlipiyiggealfiley. conpri se a saponin, which may be QS21.

The formul ation may al so conprise an oil in water

ermul STBPPSEHS b EsgRBIGION Mgy tp5satenis gyith 1gppest 9yhumaas.

CpG bl ! = .

o7 T Y L SRS ECLARS, LY AATE i Rien
paskiddedlih e maltiplts @dodenfotthert. pTiesemdtsal shomihd boavoidbe as this leads to

vacci nes of the invention y al so. conpri se

lom%%m%h%ﬁ\éw@ew%f@ﬁ%a%}mm%gﬁ%mwrb@ used, such as 2-
n 0 e e e i

P RS B PR R L R B oLl B BaRY By Preservatve s
prefordbiyn pebserit tah ldvwP e ve snPosematiaf map de iaddehneioganoushyeand/or may

referring to_ al.um ni um hydr.oxi de or .al um ni.um ..
e eppeitcat of tiediilh duisad it 5 mied 3p di i fomposition (e..
prvedt oy pes@Mivelin BbidiSsRiMpARPsphat e adj uvants as

descri bed by Hem and White  (Pharm Bi ot echnol . 1995;

6: 249- 276) embadimpet, evAsodisrerft thealioyantipunaghdupheatsal Mg or

| sQ. eferr tq, as. al um ni.um hy.dr hgsphat e,
By SRl DREERRE et BAN R R O LS RART MRk G it
is Ghamgahat thardPH abt éndhigh TihdrB@bdlYpreddhe ih SBe! fafal Mfbémulation to

point (pi) of alum nium phosphate is 5-7, or 6-7 or ,
negpipphd pacstiae peigngy of thealPMypempencatisdiingarce, if thiomersal is

us"réléé1 %H%?ﬁgopg?%plg%;aglpg 83? é_ﬁé&%{ a%gc)llggrg 8@8@9’%1%n prgéelﬂgllpﬁh%md be
substantially removed prior to mixture with IPV. Thiomersal content in the final
vaccine should be less than 0.025ug/ug protein, 0.02ng/ug protein, 0.01ug/ug 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 chloride. 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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In one enbodi nent, al um ni um hydroxi de has a positive
charge at a pH of 7.4. Typically, the pi of alum nium

wohyaso9se is 8-1 1, 9-1 1, 10-1 1 or around OPCEHERDT/§59390
11. Typi cal ly, the total alum niumcontent is 200-1000

ol TGP RO AICOD A Tt BT Ao & MET fec e

ab@{l%gmm hydr oxi de or all al um ni um phosphat e.
Al'ternatively Al + content may be froma mxture of
al unYaicurws lofdhoxndmtiandwvidl gerendlymnshols ph&ufei. M tithesphate or
.fol.l ow ratio: 1:8-8:1, 1:4-4:1, 3:8-8:3, 1:2-2:1 or
hlﬁt?dinegl?ufgqg&?ﬁym %hn phosphat e: al uni ni um hydr oxi de. | n

one exdafd GEEHG 1ﬁVé1ﬁf0hQn indfdd fide %hosbllatl’ ienslin solution (e.g. by

10:1-6:1, 9:1-7:1 or 8:1 of al um nium phosphat e:
they ugerioh |aunhq$ph|¢t®>huﬁ@r)| o erdedito Mvonbughradensptian afiantigams. The
cop(c)eIRra%o% (_)oﬁ,%lregey a{/ ez (ci:)o(r:l}%ﬁlgl t gtol %%ggmﬁﬁ L l}rﬁne rlr%vi(/etn 1661(1e 1st th one

engsbd@dentNbdtw e f)qf mdluoiongvf of i lapdthenedbodifRnt between 1 and
conbi nation vacci ne of the invention, e.g. before the

StpM. arfnAsiuret crbapmaRsbPIibdMNer ei n. Typical |y, free

al um ni um content per 0.5 nL dose may be 0-300 ny,

50-250 ng, 75-200 ng, 100-150ng or around or exactly
Prbbsr@safftwéfa’accuﬁseétwl”&vem be all AI(OH) 3 or all

Al P4, or m xture of Al ( 3. and. AlP |nth§

f ol I1BANSE™ FBGINP?NV%CWi Oixi@enventaonlari grmujatgd gs §.vgecine

f011 mlvzgo gtdl%lmsjtraaoﬁ’ ;It_(;- al%lho%z ﬂils%fljr élgxiayet%lgtlt_hg %{cﬁ%dﬁzﬂ SHpdfents of

thél derﬂpdsmlqn etreg fomﬁnﬁgsdo rsugP/ st tiat tmmmqgmﬂcyycef tiadrvidual

t h ne f th n may be no
cogIREus Iy nefcubuEu RS bsanetyian et iniduRh gpaponcnts St e
co%{ﬁég"tlahu SIﬁ)lttsﬁbstalﬂ?\eﬁl ])ﬁp@ﬁed'l ﬂﬁ@sﬁéﬁﬁ(%'hﬁru@qslﬁﬁﬁﬁgsanon an

ont o or a mx ureo (OH) and AI'PO . may
anbe@dsm bgfdn&b aech GRn{roHpntos Obllam@d wlfrqh m@orb éhaeao@l% o, 80%

oRQt d ont o
Orn?(i%d (ﬁﬁ‘i&}é&ﬂhﬁﬁrﬁa t aé@& HgSHAP(aéi}l%lStered in
istborTEhubEn @%f@ﬁ&ﬁ&n@dﬁlfheﬁk (@‘% ngf?-ﬁnﬂﬁ)/dé@ﬁm@ﬁlﬁpéﬂﬂ&ﬂ occurs
ont o AI(()—I) 3, HB may be adsorbed onto AIPO, H b may

to b e berbeanrsents APGIMSr oy praRsEr & edilicaveh Gy ceralinpiéon as

o4 dsor bed, MenB
co%g;%%d%‘ﬁ%e‘?{‘é&%n inls r%xglrnk}Eoc}@hﬁ} A ( %ﬂ)assg{ A POL o

unadsor bed, \ﬁ may be

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 acceptable
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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adsorbed onto Al (OH) 3 or AIPO4 or unadsorbed, HepA
may be adsorbed onto AI(OH) 3 O Al PO4. Antigens which
W@ e@spessclsor bed onto an al um nium salt can bePCT/EP2007/059390
preadsorbed individually prior to mxing. In another
sorbe {lor

sttt NG Bl PP PGB e Yoo B e e Rl aRbther

erﬂlti%\e{uﬁw Joel eSO PaekiFRpdY dbriansa@dpledEudikets & RfodofVerted.
types 1, 2 and 3 or when m xed wi th adsor bed Dand T

conpBbifetmeunt Phantpdhimepchfvaceiaes dptreis S@iﬂcteée%"m améyyt which

1n§1§%%0@£§§%&r&gctﬂ%0% 1%6 §§tr 1&1&)&1'?%%1 a°nt a%éérs Og/%egt?e/&s in

typiealngicciabdiSuch svphasiihatyedepanding ah lwhnt’h mﬂﬁy&dﬁmdndgéns are
as used herein includes all forns of alum nium
enpytyag iepacioHy at wmemﬂﬁh@s%ﬁhtd@sw% rrogpeise U tpe of total

iR O G GROR0 art EouE SR orGar s} R ptpicuter

vaRBAS RBAUR {-BERSiRAOYS sty nCo I flgBbBsbRRLIBR of antibody titres and
crystalline), which can be optionally but not

oﬂeﬁ;mtmnm 139 Splb]@p‘@r édprmlalm wcn@a@m abirec mlapmlidm? Sadlasss of

Vaﬁglng, %1?1%112 018?r %og%vgoc Ig?o S%artble g g@r?gll%g] 61@/ %ﬁé rgce,o"mr%gndatlons
foB OMP erhitshBhiid 6.e0lin GTrtSyaak lofNE). aztddmenldugeshmdy a¥llSe,in the
whi ch can be opti onal)l@ili but not excl usively prepared
1

sepgndramdtar spbssnvrpt acy6) @f i of al uni ni um sal ts.
Particularly suitable are the various forns of
al um ni um hydr oxi de and al um ni um phosphate gel s

Pcﬂioaﬁ’dtabéﬁasfmmuealmﬁ s@ioakutalisation téstromrpl e,
Al hydrogel (al um_ni um hydr oxi de, % enS| on in
wat el}gr tgehaurggﬁeé Sﬁ% 1{1‘éqnl‘51ﬁ{1ﬂt|ha ﬁﬁ;say]g V qpaptitative evaluation

of StHie %@éﬁ? Ebo{eﬂcf Qrife %P§ %%Hta'u‘ﬁﬂ%rgvlécc@ﬁ&”&‘ﬁ R ARRG! s%yld be

Denrrar munol 0gl Ca onents of vacclnes o
cat”ﬂmei outweing iacingiadedernd yaafing el shoukliicl domewiyldetermining the ratio

o TSR Yo B00LLL B0 L i, AL gEN . And NN
< EPaaG 5oL O SRy (2ot i s o o
GMAdabteincH eviplhr @dy dPVomawmeammpIMgaéO%a}manttgantumets of IPV
tyII) nsdi \éi l1'4eas|pecr:tlevce 3;, Va{nlagm'él}b %e 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:

Groups of 10 healthy rats (Sprague-Dawley (OFA) or any beforchand
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
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 seroneutralisation

test.
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conposition. Suitable excipients are typically |arge,
slowy netabolised macronol ecul es such as proteins,

W@ awshza9seles, pol yl actic acids, polyglycolic ar¢TiBP2007/059390
pol yneric am no acids, am no acid copol yners, sucrose
(Pa a 1,. Vacci ne hal 0S£,
(v 65 b sy Mol tstuesna T P RS GT bR GG C or

300minuifsORlaek StcObath| TRSOTRSNon Rl o &l dof, Dndfd deh lpolio type,
known to those of ordinary skill in the art. The

arg greppiisddn pragroplats usoattag spraenrisshdidution aedivm. Rates are stored at

+§&¢)i ne, glycerol, etc. Additionally, auxiliary
ubst ances such as wetting or emul sifyi ng agents, pH

buf f ubst nces nd the I ent .

St erire My PSR Ets BRGspRArE AL apH < of Bl £30-300
C@Hjsb)’h‘@ ad8edtol hPIs&@l diRBbRd. Ghe thyet RALO Meﬁhl%%‘ié Uﬁﬁte@ftakmg

pharmaceutically acceptable excipients is available in

infoefespuRic BicEagpRECHYC 21@@@ Thre finplgdidritonTisecalied eworkiagdilution’.
aﬁ%n’p&k g ollutlohar (?cyed tthh ogrets o%rabng ?ulcroﬁlgﬁg 39 4[167528,1‘6 then

0S| ns o e |nven |on yop ISG

scaldd @@l Sinéatad dt- FeCsel18ti RS 6KousH RGNS icens$ areLih@fﬂla@lded and
formul ations of this type allow the conpositions to be

mudimlaiesrenedibdicd et 877¢ anh°Cher 7 dpas Kagestopathogenas efiewt( CPE)
need for reconstitution in eous di u and

o4V RIS et B oL OHEOReis o LPPTBRSE Ridy cBleraton. The

pr9§eﬁ§ee eragtllﬂ(‘)llﬁh@?‘eﬁtls QhtiBJURY FRIbIRENO rgi‘é@ﬂlt g then Vﬁ’ﬁ@‘ﬂd the
d syringes. The syringes may be supplied with or

apmarhmm ofnthe dioersspotdingr CRBe The lahtiiprbd vdies diters r(gdpe ddsend 3)

osition i nc e
cogiestd GolRKRFbienmt phRE BECaRugos” yifB ABSERT IR caghy erowp.
an@ABIQ A e e 1RO 8iYodick Ofre hr@é'ﬂiﬂled kild @hd WhtitiRlies titer of each
enbodi nent the dose is for an adult, adol escent,

serusdl paple iSnd%tmﬂimd fersthet disfareoh éYBPle polievimmgnd he aigytralizing
antrt]iﬁXdy %te?,dm nP]ISé S0 t%g llo nz' ?efc %13 1ny erse L g¥ 'tlge Hgﬁ% tncﬁﬁ'mSn of the

nven are also S or recons

seftnh earmpdaﬂﬁm raslhf inhibid the/©pbpathis effeét@f@bh(\/\hﬁrse)na{ep 2 cells.
vaccine is to be used for such extenporaneous

r econgt isbdthétAD, mé4ie titdd VRNt diffioR" @MA§and fdrt vird ksl is also

may coqprlse two vials, or nmay conprise one

dd@mmnuﬁptﬁ@bgﬁwp¢@@wand one vial, with the contents
of the syringe being used to reconstitute the contents
of the vial prior to injection.

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
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 extemporancously before administering to a host in a
single injection or may be administered concomitantly at different sites. The dose of
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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Vacci nes of the invention may be packaged in unit dose

formor in nmultiple dose form(e.g. 2 doses). For
wWOorehoopdoss dose fornms, vials are preferred to PCI/EP2007/059390

pre-filledsyringes. Effective dosage volunmes can be

TN e Sl R B L A L I
Cm@e@mﬂmpkmeﬂ@&mwmﬁﬁw 61 driMGHR I PR pARAKER aH&um(Wulus

between 6.0 and 8.0, in another enbodi nent vacci nes of
inflpeazq rypaith, Nezﬁwea gepisotdinéymedn Beigseaindmeniggingisgtype C,

Ne6 ﬁ@rzg l%é[l)’ll %%;ls E[])gjse \WWe%??r?&lWeﬁfngﬁ%d% tygg i Z‘Peﬂ’Sf}?}z %Pen?ngltldls

use o

typ@BpSaﬁhfoh@llIa @pm)HepﬁﬁlsamOaI\/Laﬁarm um hydroxi de salt, a
hi stidine buffer may be used (W003/009869). The
conposi tion should be sterile and/or pyrogen free.

CompaR) il Qi Rl L LOMENL] o fBnbe | Sotoni ¢ with

respect to umans. Vacci nes i nvention may
i nclye a(la) hjatﬁimtmlmﬂloashrusmﬁw) czfuheamlvynmdmen packaged

|narrult ose for Thi oner shoul d be

avoi ded hﬂ*%é@?lmwgg)gﬂrﬁ ?\éeﬁt:y of the IPV
conponent gtgglr t&!btldl i £60P) §E§agm,¥) be used, such as
2- phenoxyethano or parabens (nethyl, ethyl propyl

par abens)(d) Ailled priedecelatBoveerélb perrefsms a(vay op Pesremoreatcellular

| ow | evel s. Preservative exogenously
and or  may BECSSEHBBRLIES B (56 SBGE ant Lgens whi ch

are m xedch @phicHaly HPaGHNB @ﬁfﬁde%ﬂ?@n ?Rplg &S8BY (s88 alfove),
preservative 1 n pertUSSIS anti gens

enbodi menff), opéenallyes @ﬁnmg@ée iofvenearaer prefeinhiandreths afapsular

free or substa tiall oner sal “t hiomer sal
free" or "sibs an eOf m Lhené%tlyg%ﬁa (?lebe)e(Bé(e %bovg) meant

that therg) bpnmtuyemmg bort bt nenfigatc r &S € Narridd pﬂ@eem and a
final formulation to negatively Inpact the potency

the | PV conptimseler. Saﬁé\aﬂg@lé’tf%é\é meRingiKlisnyps (Men@éeu N.

during the by, %zﬁ?ﬁ}’ ?3 S@w%cﬁ‘(%é‘eaa% nijgen

purification proécess tanlally
rmm&ﬂcq@ntalmdfrcbmpmikmtgure with I PV. Thi onersal content

int fi vacci ne should be |l ess than O.
pr otégﬁ @Qnﬂl@,ﬂ (?fr 8t GATHer @rqgsmnﬁl}cﬂ.ga ﬁpmérnsa&pharlde M.

one ngg F%DE i g n@?@g l”?@lﬂﬁo?pé’g‘g{é{j@lggrﬁb@g@n@n%s type

tWe(MwWD |andv‘br <z}\h mdnirgiyidic appo e (Wen Bp &et abova sdrava®us Men

EP1
sacc arlée combinations of the invention), and

(b) optionally a conjugate of a carrier protein and the capsular

saccharide of H. influenzae 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
The kit may optionally comprise a third container comprising:

(3) (a) optionally Hepatitis B surface antigen
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for Hepatitis B and see above for Pw processes where

killing is achieved not in the presence of thionersal.
wWO/208/028986 of the invention may conprise det er geeit/ER2097/059390

a Tween (pol ysorbate), such as Tween 80 Detergents

are generally .present at | owldevels

Vacc nes, Bf PHEMTRCE sofiyr Rty  KErTudrdoin e Yhppsgharide of

(e.q. soqmgmmlaqw}ge) to give toni C|ty The

conmposition may conprise sodiumchloride. In one

enmbodi R RbntainbR 1?19\? GEthat LR RbitRadiy %&Bh% HéEA' zﬁltlgen(s)
t he CoerOS|t|0nO the invention is i'n th e range

and/ot MenBl@0igey(sirind/es. RTS S-a60 0y ,(S'rmptoéa@@nglﬂmmoma antlgen(s)
5-15ng/ m.) and in afurther enbodi ment the
condarithet dase) thd saschintiger biouitd alet beprds@anpg/bioth daEllings.g.
about 9ny/ Vacci nes of the invention will generall
i ncllgggegmbedingnt th %hb%%%l{lerfeﬁ T ACHifion HecosFongpts;a 5. o),
d)laYd3i Vag +hhe tion may include free
hsgspﬁgtgg 2 ?sgf%)%é&?’l gjnngg by the use of a
phoslprmteeerblnddﬁmm)t the vecdee of the fisd wontamar atdts(d:rephqtudl apfl the

antig The oncent ratiopn of fr hos S in
va bt dEnTs crerr gt SO 1y B B Tguno R bt Renin the
prE@hwes Qnolvr@ﬁ%lﬂtgng%ml@ﬁt JuBh 8D QlRE o8 %Rﬂb@

between 1 and 5mM in a further enbodi nent about
2. 5rfe Glmbgemuéshefklttm Weaparikagsl epatatdy ionveptidnely,l prcked

od i men he v cin es of t ent,
ofdsreiBe et Svedifat ARE HET Broitgs \dlet i igueiops for
adinliBish@SIn dMhSULRinRs Wedhe R lor hidee bdtdivédual conponents
of t he corrp05|t| on are formul ated such that the

dg@rﬁf@ qdymw wiligiovd deriPingbpd Aéngostins pgertain saccharide

coﬁﬁ&?{] é co OSI %Jﬁgﬁe EsBrgot E)yeisgﬁtqﬁ K[l% dd&l ér ﬁ{éﬂ{ersc gfﬁ?g gﬁnl i

is I’iE&fltlntfé'iﬂ(Brsubehe\iemTMI satlmorproalﬂecantﬂ hﬁdy abdver evay may
agai nst each conponent is. obtained which is nore than
ad@@m)@gem@ky PEOPROC 9GUPUOINLIZSDS POVARH StREMNNE Sy Hegip an meimal

mm%ﬂ the k"i’tngJ gﬁ@'o{fﬁeaéj%éaﬁcﬁ ﬁﬁ]ltloﬁ?ﬂi gfg%lta{n%/ ;E)Btlrnzh YRethod of

in preferre di ment’s si gni
inohetmsing athabt eftlh eot oooour sf the ﬂ)lhwi&lgratdhattageenpmmmfs efficacy
i 0 terms of . protective effi cac:l)41 in the conmbinatio

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
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 extemporancously) before administration as a single vaccine.

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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conpared to their admnistration in isolation. Vaccine
fornmul ati ons I n one enbodi nent, the vaccines of the

w0 popsaLsIsm are fornul ated as a vacci ne for i n RCWBP2007/059390
adm ni strati on to the host, such that they confer an

ant i .bod upegj,or to he Cl. rion for. )
o BB SE ikt GisRoR S hfovidsd ayeccine as
heaéiﬁ ARicdke fReiREnA@8diodmEMTBNHSURja8fER or PRdv@niién 8Ndiscases
important test in the assessnent of a vaccine's

cag$adi byadyfeetiano by eliovitysearsb pn‘ll%ttaﬂlzi nBO”ﬁ(ﬂfleﬂ@ @asuniis, HClagrridium

tei%%? o@gg/'hg%zc?é} t)bnp e}zrt};éé(:rod%\e/el?? %ﬁﬁs [ﬂ H%ﬁus mﬂuenzae
Né&&teha knOMRi1i R dyﬁdJAhN%isMrQSrr@ﬁmgmdht tlyph@i Z\DYSserla meningitidis
or gani sati.ons such as one enbodi ment, nore

tyPhh Neows dr msni@ghidisype Sylﬂsqnsﬂt #ipBBoR Hepatifs & of
subj Iﬁgaﬁ)tgj) P em O HFRRIVEGT th@ ﬁveh@ot@ﬁ&%%eh? r&%%da! tFE%rbtf ftﬁ@)&a%cmes
t han

a statistica Si gni nt sa
ofShibineettson i temondhsterct e d, mediceaneﬁm farttbe treatmadt eorgmévention of

nor e t han 93%0 astatistically i.ficant s eof )
digeapgse 2usCd SDYs dR gy Bt BRfiotAmS ?P‘{/gt’“%‘t?ilﬁ’hé?’” i pfuussis,
Cl‘é?i%ﬂbﬂ‘%%mg 6@5‘799e@a9;er1@tms Hﬁﬁtﬂ%‘h’ag aHe}fatﬁisg Bi tflir&sa thaemophllus

sanpl e of sibjects i s seroconverted. The anmount of
mﬁmrazgce nNVéissegaochenimgtilineypo e Nesssgalh emn@d;naés dypcafio Watsseria

d 1 t
e N e e B dr s & TR At A
SUChA@([IBb'ﬂHH W bletherl of iSheRenghdg heRayhibg ResiReiddaSe caused by
I mmunogens are enpl oyed. Cenerally it is expect ed that

podiaeiius ek opfidrially cﬁm“rlq?tsléa Ipemmw, ﬁowldwm &lani nﬁﬂwamterlum

dl@ﬁtheréaepg{r mlgtét& b Vl s é—ﬂ%}nog l%u mﬂ ngr tlgelg se d’“b’i}‘e’%’%’gg’éstype
Al nv@tswzagn@bﬁzgnm 19Pe ot: a’mzmﬂdy mentig@&liangpot WeT Neisseria

responses in subjects r| mary vaccl nati on course
meraNgifidis| yae - §ai§w§5a dtyplvaet: iHepatityi venwbish methpdocomprises

dggfrys%?%g.@@tﬂe’ hokt 1 l(u:lo?)\g(!)tggtl\;eh&Sth{ee\%ggg? p??te)laoe?ltlon 18

i hmmuni sat’| on In first year
al@omstided.doses may follow in the second and/ or
subsequent ye?r(s) of life. Polio Pote{t as neasured
by sERoHBRHTH AT a8HBILI tas8tvagrng 4% Borelocld guapyaeunt grhich

indiRs 1o ﬂvﬁﬂhh%?tﬁgﬁf\/eg%gﬁ%sg QLithde s gD }‘ﬁ&ﬂ?%d'v%ﬁe Is¥fe cffects in

eval uation o e potency 0
typioalt aicoinpg Saxhcimast ofill tvaey depeading apos sdudhdspseific immunogen

is employed and how it is presented. In one embodiment each dose will comprise
0.1-100 pg of saccharide, in another embodiment each dose will comprise 0.1-50 ug,
in a further embodiment each dose will comprise 0.1-10 ug, in yet another
embodiment each dose will comprise 1 to 5 ug saccharide.

In one embodiment, the content of protein antigens in the vaccine will be in
the range 1-100ng, 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 M.F. & Newman M.J.) (1995) Plenum Press New
York]. Encapsulation within liposomes is described by Fullerton, US Patent

29



10

15

20

25

30

carried out using a single dose of vaccine and shoul d

be done by determning the ratio of test vaccine
WQ@QewaeLa9s€ nean titre (GMIN) to reference vacci PEr/BrID07/059390

and is reported as the relative response (RR) or

S SR AOL NG TSm0 & TR BRI R0t 5 oromple by

Likhid) U Bhtehid, 852,945 hidMby YR@Sr &r &, S PERAECHUTLNYT. 13 Quil
may be the GMI obtained with the known vacci ne ,
Aps|dislosedry Drjysiaatsl py al-+ ABTRPAgtesY el Scandk rlifetf o dD-MPL is
av%ﬁatgé){fljoﬁlmﬁfbi é}ﬂﬁmﬁ%@ﬂf UK PPl %’eﬁ&gﬁ& i ?Rﬁ?h _ﬂatg?t %ﬁicﬁﬁon

IS eterm ne onrasbyseroneuralsalon. oups

Nef22202 tiealdt y Pahs4, ) Bosy @ES2DayBylo§dhA)U DPataiitys,057,540.
bef or ehand validated strain) are inocul ated, .
i nt riand deithes  qybagimpntqed the Bwentiory thepesis proyidedsa multi-valent

. . ; . . r . ri i .
e Shp gt el 3ty FATRARS (24T AOGH AR drRbndll iled
whalogell BayddelentransiedPtvo, @tadi ubioah&l By diphdmuihabieid (DT), a

undi | ut ed vaccine. and the three previo ment i oned .
Cog{Yedtci YRLAME R G B eAPSY 8tSaRF AT o R Mo lgnigaedyee B (Hib
— U5RMaBs cHE0kE YR TPHT AL @Rl\ﬁz?gé, Rh&cRRE LB VTSR gate per

week to detect any abnormal reaction. 20 to 22 days
0.amtle dotchef bulboutahe onl-8aag ndtherahmusogbaéyplyyof the conjugate is

anest heti zed, and bled and the serumis.collected to
COyaERh| §Fs EBPIHVG_ ePVShelif a?qr%%s}t@ﬁs_t‘éﬂl?r%}g tlgfger amounts of
e . . .
coiﬁ ggﬁ. ?Fgﬁﬁdg@?@%@ﬁg&@&ﬁ&@ Eﬁ’tlg’&%%ﬂé’.‘l% by ﬁ%ﬁl‘gg%’%

ba or 30 m nutes | a wat er

Thr de aiclenttiodmae thesmodnttof€osj@gae pond.5frok. desc hf bldkiwaccine
. e, are prepared.in mnmcroplates. using the
is ;%S Ff@aﬁi%gefog SHGETRGAE by GoHIvHSh Bsanefr sppdienca the amount

. For. - : ' ' t . ' .
of X5miuRRtet "o MAREB Ul otk HRE R oF BHFER KL dRG orin o
fuethérnh SYasmetABo Y 8, Miok ¥1gsuspensi ons are dil uted
taki ng into account their respective titers. The final

di | Jti oalli Be capnreciatedwothial neertiiin ueqrappnenachor woxanplg DTPw
R ARG SN TASHRESy o g
cofpehsnts Hep- 2 cel I's are then added and microplates are

Iep ? gég ?Itle(%ggpg_;f nsia?kci:ng %a%cfinoers oz thdeai%/lgénti-ggeis gl)s/é gpoiti({]e?igceog{p%sing 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 IPV 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 AIPOy 1s added first if included in the composition, followed by the addition of
DT pre-adsorbed onto Al(OH); or AIPO., followed by the addition of TT pre-
adsorbed onto Al(OH); or AIPO,, followed by the addition of IPV 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 AIPO,4. Optionally,

Hib, Vi, MenA, MenC, MenW, Men Y, MenB and/or HepA antigens may be added at
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of the virus is read using an inverted m croscope

af ter Coonassi e blue coloration. The presence of
W@naoB/ps95é onyel iti s anti bodi es i nhibits the greel/BPWH7/059390

the virus and the appearance of the correspondi ng CPE.

The.agnti,-polio virus titers (type.l, nd. 3
ong o R DG E Sl gt i VR et MsW. Men v,
Meéhis hadior ey ACGREigeh$ aRaEc@HoidP to PAI ABBhsImBhtt I one embodiment
neutralising anti bodies are recorded and the

ongndli WOt artigens of the ivgaHo ardAdabasl entp saleeingymi Mesphate or
‘ . . HYSS frals g
oS 8B LB TP B E1G e

in®dntioh @rdunidedstitod phtrimateudicallingccsptabldcs ipfeheaddi@tadjuvant(s).
totally inhibits the cytopathic effect of poliovirus
on Hepng cgbpfinentibe yrGHSIOMPOREAR of fhed pvension gy g Ryppared
in( j i '
n (BB AN oket: BNl Toigded oy oo
Diyathetinesxad, foHewed\bgnircaiobead ttenyaokaigechd IPW ah¢ pHisis then
types of container_e.qg. in.vials, i ringes, etc. A
adihfad ks SRROY TR N0 PGP edfing p&f‘&ﬁ&f'ﬁ%@‘% re-seal abl e
pl asfi gndRd terkyRHER, oS t&hpdsBide 8% GRRNBGY may be

inserted to renove a dose of vacci ne, mhlgh reseal s
propreed ith éhenfdidivengh asdebepicadsonmdetdtanih coxpat ¢ addadayollwaved by

IPSZ(L; ﬁgllééﬁ(?‘%i by P\{/%lrgls og%} gﬁﬁ{é?gls ?ﬁl@ve&gbsﬁ{)&e@ag&bé@ Dil;m}?eria toxoid,
th&BHATRRhAARAIE Y aﬂ%ﬁhﬁtegg @ggﬁrfotr% hdtfing reBdddesdd Pw. @

single injection or may I m ni stered concom tantly
at difdeaeiehtthstarabinedriecciiisseoniositions eepoeding toanyeatphct of the

inf ¥ bttt Aol G PRAPT G ARG R gl W,

Mei oslicABN Y 1,0flcakitis Aa8Pettr edmpdiRnisnire ptd-adsottReérodtd & suitable
provided a kit conprising two multi-val ent vaccines
adfiant @pesiy iynguminipachydsprife o ahwaipivay ahesphdicseas anixture of

u ' [T us, I t ' .
b 'osg‘At Fi (t:)ﬁx 18 mﬂ{éegl }é‘?ﬁ ‘f&og%ﬁgﬁlggea%%?slta%?ﬁr C?IH %ﬁﬁ%nr iogethgnrg spective
confponontal thy differcat compencats Hepadmiiinsd Bndddagipegitiateisonditions.
i nfluenza type B, Nejsseria neningitidis type A
TheeHds ¥ Matehni Mght diea Y gps OtMeméf? g%lé\agaée(_ﬁagmaﬁgqrtm@f got be
o Bhio MBI J4 PR bR LB TR jacsine
Mal dnidne embodiment, vaccines of the invention are prepared at between 15°C

and 30°C (e.g. between 19°C and 27°C, or at 23+4°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 (i.e. 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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The kit conprises a first container conprising: (1)
(a) Inactivated polio virus (I1PV) of the invention,

W@ R)osd2q9hé heri a toxoid (DT or D) (see above), PFCH/EP2007/059390
tetanus toxoid (TT or T) (see above), (d) killed

) vvhol.e-.cel I detella rt SSi S

iR bR B R BRRIRT i ioGiasadlly oF iy dose
sch&tul @ Ralitly n{d@ﬂ%t intths figstSiebf o€ BfedRtaydeNfollbRRB b9ra bster dose
(see above optionally a conjugate of a carrier

Scb¢(b]tl@l $111‘&1h2? tlﬁlélg) h@t@{_@ﬁ@rprg@'@g Hiosesée. &f betwesm fF Lo eaks), and
bk RR i Bha (58508 B ok Bl aRILGARL Y of Lher or

roteln and a capsul ar
sac CIhabﬂldj %mbbdfmdﬂt nehai ﬁhgtnfmdﬂl i$ 4 hpmaA Whd)the rvabblne is for
meni n itidis type C (MenC) (see above), and a seco
Preprtlag ]l‘ie‘tlsecéh*ﬁp?("}l@?ﬁgls Qngabisa)a etpkd (ﬁ‘g&t%éméf’fleraOEamfaméror a

|6 r
te%f g%ﬁ% ?e”tﬂle abci nl*gél ?xf t&?@fi?&iﬁ ds%etla%gn{gi{? H%&Efe‘r@dl? ah Y8Rt A
varene ngetdedifsr tlypberi/m@y/hlw\foeaddﬁmstemdrm ndalgy ¢.pdiosassogpeafety,
Y (MenY) (see above for various Men saccharide

dos 7P IABENFEIHY- ¢lhie i nvention), and (b) optionally a
conj pgal &k p'i‘ I_fdfi‘étfdn@ fof Rﬁ@g?éséhtq{wenttl{aﬁ rﬁé’}pﬁé‘ Iu@éd to %rotect or

sacchari de of uenzae type B (H b
treat @omaugml ssusepableator ingectionobgi meaans obft irdinmmlmlgmmd vaccine

AT ot #yPlicpbn it sT0r ety HRY ) Be ' BrbinIRRE R parentera
adPRRSRAId qitfan2Rb WG| idrdpsRfinediie hitfad@%ﬂall??té&eﬁ’thhébusly,

conprise a third contai ner conprising:
inpecnowdy. gr Heplm interstiBl syprea o aatissugk nt(rbby cliféﬁtillo wadll yaginal,

togg?ljﬁgﬁgt ﬁ%gmtlala il rrarrlallsglr BES talre | Tuf ,d p\l{ mg’r?aCCh%{rl g&ler mucosal
administration. In one embodiment, administration is by intramuscular injection to the
thigh or the upper arm. Injection may be via a needle (e.g. a hypodermic needle), but
needle free injection may alternatively be used. A typical intramuscular dose is
0.5mL.

Bacterial infections affect various areas of the body and so the compositions of
the invention may be prepared in various forms. For example, the compositions may
be prepared as injectables, either as liquid solutions or suspensions. The composition
may be prepared for pulmonary administration e.g. as an inhaler, using a fine powder
or spray. The composition may be prepared as a suppository or pessary. The
composition may be prepared for nasal, aural or ocular administration e.g. as spray,
drops, gel or powder (sce e.g. Almeida & Alpar, 1996, J Drug Targeting, 3:455;
Bergquist er al., 1998, APMIS, 106:800). Successful intranasal administration of DTP
vaccines has been reported (Ryan ez al., 1999, Infect. Immun., 67:6270; Nagai et al.,
2001, Vaccine, 19:4824).

In one embodiment the vaccines of the first and second (and third where
applicable) containers are administered concomitantly at different sites, 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.
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The containers may in either case additionally

conpri se HepA antigen(s) and/or MenB antigen(s) and/or
WERIBs 8286/ or Streptococcus pneunoni a anti gen(BJT/EPI907/059390

either case, the same antigen should not be present in

bot h_,cont aitners. In on %nboditrrent t(pe fi rst,.cont ati ner

has 11 B4t SN: % 1@8%{300 R SR i ordpucoyy! IHIIE) |

f), @io wty of dhecRhg@o cffib4@)ofhergpctiit t@htmonhinRBB/es monitoring

enmbodi nent the vaccine of the first container may be
bactegial mieotign rffer ydminisiation of Hie epsenntionorithe Heentiery Gne way

) o i Li i e
oS58 WAL o AL S B B B BRRIRE one
aghingh a0 a8figend heftee catinsihReSor0of tthe dointposiaion bémpaakgaedty of
separately or, optionally, packed together. In one
cogigsidirRe R, the HavEqton; %anpﬁ@\ff%an%dt Ry aadnyigisteging them to test
' ruct j 0 i on of VG '
s, ] 1 BTt im0 T6 BR300 drfitnen
detoymii@hgestaridard ikintunotoyi @il Nsarameterst dl'hess acohard desponses will
conj.ugate, the sane C‘ﬁgfj gate i s nat pres in the.

nt
eegeiRly D SistegmsA argynd; RatorpdmimiveRios el tserraprsition, and
co“xgﬁiredato KiafucR et ARLd bBfotk D 8 ARANRLHYRYF FRYcomposition. Rather than
advant ageously present the various anti geng to a
askssing sicfuahmrogecsiy s tefiaicy impatogits, edndaminaremal Fie irkivitronmydels

rovi a dical practitioner widt.h an iJmal net hod
orft il of e EinsE ot Bitetbsrcrhickdof ke PeesiTeouitngrel
kmddyant ages: protective efficacy for all antigens,
m ni mal reactogenicity, mniml carrier suppression
interference, mninal adjuvant/antigen interference,
o TR T SOOI L0 2 G BRR R W e vy
the vkeetory fowe)opadhal i sibktatitableswitlpfhel toradl ‘lopnGatigrafl’ NGodist of”
the same visit to the practitioner. In one enbodi ment
andhgonsiste iofie SetccYRAY f ir &yerya Higtaged obfds e Betndragaths normal
: : . | . S .-
DS AOARO 0 Yl BB L B8 Biggon. o
to ik e ithnane buiodlgnt iametahingan al t ernati ve enbodi nent the
i nventors envision that the contents of the first and
second containers may be m xed (optionally

ext eNPAANRAUSAL) aREH IR AME 2 HebRHok RO B réferehcfein.

vaccl ne.
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Prepari ng vacci nes of the invention The present
i nvention also provides a nethod for producing a

wWQo 208028956 or mul ati on conprising the step of mRCHHPINE059390
conponents of the vaccine together with a

Egggggﬁﬁsutically accept abl e exci pient.In one

nt of the present invention there is provided
a VagGiniesAsrehploRided dRsdy if8eehd Purpes& b ildustreGdic aRBNfe not
_for the treatnment or prevention of diseases caused by
infepdedctoi lowit By sgerd @fthe yeatirn. opt i onal |y Bordetel | a
pertussis, Costridiumtetani, Corynebacterium
di pht heri ae, Hepatitis B virus, Haenophil us
Exampledn Tasts ohdowsiose BPVigorimgliations s type A, Neisseria
meningitidis type C, Neisseria neningitidis type W
Nei s&ir #lh the Aotiagilations sof; gbﬁeexa,mm%ln&%@mnag@rgﬁphﬁe #ifsorbed by
addRRAL o4t élﬁmﬁnu&lg%ag%h'?% f§ %‘idﬁ%‘iee f 1PV %vﬂiaﬁf’snédd%&‘ without
there is provided 'a use of the vacctnes of the
adsorpeom.i on in the manufacture of a nedi canment for the

treat t or preyention.of diseases used

TherieBgt PRVt Pe s somRIoRacBRe ?%ﬁ%ﬁ’%@%@ﬁga
pertussis, Costridiumtetani, Corynebacterium
di pht heri ae, Hepatitis B virus, Haenophilus
i nfl uenzae, Neisseria nenidMBOtidis type A Neisseria
meningitidis type C, Neisser‘a nmeningitidis type W
Nei sseria neningitinl(B51ype.0Y5 ngahtionel | a typhi or
Hepatitis A. Additionally, a|method of imunising a
human host agaiqﬁﬁﬁﬁ%§§gﬁg)Q@H§§qng%mgp!iovirus and

pe

optional | y Bordet el tussis, Clostridiumtetani,
Cor ynebact eri um di ght her.j,a itis B virus,
Haerophi | us i nfl ue%lzaélg, I gt Rl AR ngitidis type A
Nei sseria menin itLdii type C _Neisseria nmeningitidis
type W Nei sser i4IHB&IAYP {9 49 B1IR\A5E0OM °Sa| nonel | a
typhi or Hepatitis A, which thod conpri ses
adnmi ni stering to theUhgsk pHrd.1 indnlopr ot ecti ve dose of
t he vacci ne of the invention|is al so provided. The
amount of anti geStirting @aap tovdf aiimext dasetd s sel ected as
an amount which induces an ihnynoprotective response
W t DRHatfdndNidyscang Hr adyPse- $vdQidbliediang 1% REGR))
vacci nes. Such amount will vary q/gﬁ%ﬂmﬂ%’(sﬂéﬁf?&s%b%sseb
speci fic inmunogen is enplode and how It" i's _
presented. In OQﬁﬁ%ﬂE??hﬂ%?ﬁs%ﬁ&@ngﬁﬁﬁﬁM”" conpri se

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)
Al*' 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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0.1-100 ng of saccharide, in another enbodi nent each
dose will conprise 0.1-50 ng, in a further enbodi nent
wW@2wR/0289se Wi Il conprise 0.1-10 ng, in yet anoR¢EEP2007/059390
enbodi nent each dose will conprise 1 to 5 ny
saccharide. In one enbodi nent, the content of protein
antigens in the vaccine will be in the range |-100 ng,
i n anot her enbodi nent the content of the protein
antigens in the vaccines xjbl)be in the range 5-50ny,
in a further enbodi nengubbeRrFO9RLENt of the protein
antigens in the vaccines wi|l be in the range 5 -
25mg. Vacci ne preparatbory/io7gaeqal |y described in
Vacci ne Design ["The subunit and adj uvant approach”
(eds Powel I M F. s&riNewn®h. bp -2 okid29R)T. Pl enum Press
New York]. Encapsul ation within |Iiposones is described
by Fullerton, US Pat agfué.«2R687%7-0.fonj ugati on of
proteins to macronol ecul es |s disclosed, for exanple
by Likhite, US Pa#@Rs 1#md/dp 840 At Ryr. Arnor et al, US
Patent 4,474,757. Use of Qujl A is disclosed by
Dal sgaard et al., 197¢n.Rei@.1Meto Bcand. 18:349. 3D MPL
is available fromRi bi i mupochem USA and is

di scl osed in Britg§@m§@ggpg Apalh: Gakiton No. 222021 1
and US Patent 4,912, 094. Cﬁ%l is disclosed in US

Pat ent 5, 057, 540. Kpc@sbdhiviesd. estgehnent of the
invention there is provided|a nulti-val ent vaccine

conpri sing i nact sy&heds R PN 454sin (4 R, of the
invention and optionally killed whole-cell Bordetella

pertussis (Pw), tetandpstapyQicd 4T}, diphtheria toxoid
(DT), a conjugate of a carrjer protein and the

capsul ar sacchar ggign@1s fin, L WeRzagriype B (Hb -
optionally conjugated to T DT or CRML97), wherein
the amount of conjugatg.RH6-5- ¢t dose of bul k
vaccine is 1-8 ng, and the ]nnunogenicity of the

conj ugat §iota3e GEHMUA! 18Ry sQ +D AP QVELLPHE FormHaon.
conposi tions conprising |arger anounts of conjugate.

FIN?\[Il @W@SIT’T’@W&Eﬂo?e Bsurfage antigen nay al so be

e anount of conjugate

A" AvEwa v

TR R M BT i W
pet—0—5—#Ht of—btHk—vacetne is less than 10 ng (of
Alsaccharide in t hQOZQwWJigugm e) 1in another enbodi nent

Na@le ampumt of comPplmMe is 1-F, in anot her enbodi nent

pHhe anmoumt of conjugdtle is 2-6 ng, or in a further

velnhedi nefnt  ab@ptoxZntelyd ué or| 5 ny.

Table 2. Method of productions for Tetanus toxoid adsorption.
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It will be appreciated that certain conponents, for
exanpl e DTPw conponents, can be conbi ned separately
whefosnzsseldi ng t he adsorbed HBsAg or ot her conPGHEP1087/059390
A nmet hod of making vaccines of the invention is al so
provi ded conprising the step of mxing IPV type 1, IPV
type 2 and/or IPV type 3 with a pharmaceutically
accept abl e excipient. A typpoal process for preparing
bul k vacci ne of the inuemtm@ArWdth further antigens
wi |l add the | PV conponemsndty)a m xture of the D and
T conponents, i.e. the DT cofrponents are mixed with
the | PV conponents. Athissprohtdess.#f- om xi ng al | ows the
ionic strength and/or pH of the conposition to be
adj usted (e.g. piiEdy 1Pmi0Gp toRotrhig. Addini *on of the Pa
or Pw components. Typically,|HB pre-adsorbed onto Al PO
is added first if inctmdrgHigs t/heiconposition,
followed by the addition of PT pre-adsorbed onto
Al (OH) or AIPO, followed lpw the addition of TT
preadsor bed onto Al (OH) 3 mio&ldPO , foll owed by the
addition of 1PV optionally pfeadsorbed onto Al (COH) 3,
prior to pH adjsisHAEr® mihoOufods nfiiiat Room 2, or pH6-7, or
pH6.2- 6.8, or pH6.4-6.6, anfl then the addition of Pw
pre-adsorbed onto Al PO .m&Rbtkonal |y, H b, Vi, MnA,
MenC, MenW Men Y, MenB and/ pr HepA antigens may be
added atany point i nsthhAgsatprocessecln one enbodi nment,
H b, Vi, MenA, MenC, MenW Men Y, MenB and/or HepA
NN CONFeRSIORb&doddded prior to pH adjustnent. In one
Angieenly 0 (| nt _one or more anptiddens pbflAfHBe) | hvention are

Pw O 70 g

75%&&;#4&%%4%“4;&%%%?fnpunpgﬁg%ﬁﬁapg—&h—&%gn1n|uwn

Natly O OXMOe— O g5kt ure O oot 1T_anotmer enbodi nment

oIt NEe anyi gens ofest he T nvention are nmxed with a

Volyhear mpdeut | eadximyelgbdept abl e exci pi ent and/ or
adjuvant (s). In one enbodi nent, the vaccine

TabRI¥PASthbd AprdAbictiolErol PV 8Rbipain My be prepared in the
follow ng order: preadsorbed HBsAg is added, foll owed
by preadsorbed D phtheria toxoid, followed by
preadsor bed tetanus toxoid and IPV, the pHis then
adjusted to approximately 6.5 prior to adding
preadsorbed Pw. I n another enbodi nent, the vaccine
conmposition of the invention nay be prepared in the
foll owi ng order: preadsorbed tetanus toxoid is added,
fol | oned by

10

15
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| PV, followed by preadsorbed HBsAg, followed by
preadsor bed D phtheria toxoid, the pHis then adjusted
W@ 200802896 i mately 6.5 prior to addi ng preadsor PEHEPAN7/059390
In general, the conbi ned vacci ne conpositions
according to any aspect ohBQQe I nvention can be
prepared as follows: The EDTPW, HepB, MenA, MenC,
MenW MenY, MenB, Vi, Fbp iH9s A or other components
are pre-adsorbed onto a sglt bl e adj uvant, especially
al um ni um hydr oxi de or AlU%29imen phosphate or a
m xture of both. After al AdR®PHhg time for conplete and
st abl e adsorption of the respective conponents, the
di fferent conpSeingdsania. getio@ch. undem @ppropri at e
conditions. The Hi b, Vi, szﬁ? MenC, MenW and/or MenY

conj ugate(s) may ogA&gylﬁp& s5adsgrbed onto al um ni um
adj uvant salt before  being aned with the DTPw

vaccine. In on i pent ghe i nvention
are prepared a H%“gageg% %%ﬁ) e g. between
190C and 270C, or a A |strat|on of

vacci nes of the in¢®ﬁ?ﬁ6ﬁ9 H%l?g @lon provi des a

met hod for raising an i nmunelresponse in a manma
conpri si ng t heriseel [yt adimit seam Frigdsanptethect i ve
amount of a vaccine of the |hvent|on The vacci nes can
be adm ni stered prophjpktadi bcgié y+40.1e. to prevent
infection). The inmune respohse is preferably

protective andS@m@@ng@%yuﬁﬂyghﬁﬁﬁagﬁbhppdies. The
nmet hod may raise a booster sponse Fol I owi ng an

initial vaccinatio Eﬁﬁ&) ecelve one or

several booster (su seq |nnun|sat|ons adequatel y

spaced. Dosin rea dose schedul e
oP a nultip:egd%@giggﬁ@ﬁ&? OanﬂFpﬁFgﬁﬁgses may be ’

used in a prinaryi munisatioh schedule and/or in a
boost er i muni sation StHeRAE.— A primary dose
schedul e, which may be in the first year of life, may
be foll owed by a booster dose schedul e. Suitable

FINAL APNRQSIHON wandors pri i ng doses (e g between 4- 16

An{j [JZA onr~| between nr| nAdJuXWH ,{Aﬁf}(m
m‘ﬁ.lél\.\)/ < VIU LI} % Can be

’ s IAIPY, .
JNES odtret Y det e'"d“Ebdh% —t+ p& éandl IICIIL —{ the mammal is
N@ nunan. VYWNere Ishgvvacci he 1S for propnyl act i C use,

pHt he human|is prefiernabl y child (e.g. a toddler of

Volupef At ) Al o approximately S0 ul ~
HHat—0Oo—

Table 4. Method of productions for HBsAg adsorption

Several different formulations were tested:
e A combination of Diptheria toxoid, Tetanus toxoid, Pertussis whole cell and
Hepatitis B surface antigen : DTPwgp-HB as a reference (DTPwgr means that

it is a thiomersal free formulation), formulated with the production method 1
(table 5).

¢ 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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t eenager; where the vaccine is for therapeutic use,
the human is preferably an adult. A vaccine intended

WO 200802H95€r en may al so be admini stered to adul BGT/BP2P07/059390
to assess safety, dosage, imunogenicity, etc. The
vacci ne preparations of the present invention nmay be
used to protect or treat a mammal susceptible to
| 9f £t doRibindon NERDS HIherRAHxBIdS IRYANY t820id, P&&GsRewhole cell,
directly to a patient. Direct delivery may be
aCCC{I}?HaIUQthSU ycepart@nn @nfélnaatjmted mltoa‘flwnDTPwSF-HB-IPV with

SubcRIREGTAR P hefPis ARaenfReg ity et AR Bty bt

spacg. of a tlssue) or by rectal oral, vaginal,

topi cal, transdernal, intranasal, ocul ar, aural
pulnnnary or other nucosal administration. In one

enbo amn stratio tramuscyl ar .

o o8 Mo PRI Bk Rl PR B Blssonnalgyeent
be Vilgaditih Bes@hace( entlgen and yRedeled %onbeﬁeusempw; -HBgaV &yith
free injection may alternatively be used. A typica

i nt raddifvaeiathe d8 el%fsafoeréﬁ@dsosb%ct éﬁh‘waﬁddlmreatqﬂtﬂﬁisallows PV
af f e Qtﬁ%ﬁ Dh @{lﬁé‘ﬁ P fTﬁlF G{fap&gé( 1§"qgm%ﬁatteg e\mah .the production
conp03| ons’ ot nven ion may repare
var imatthod dr(able Hor exanpl e, the conp03|t|ons may be
prepared as injectables, either as liquid solutions or
suspensi ons. The conposition nmay be prepared for
pul mronary admi nistration e.g. as an inhaler, using a
fine powder or spray. The conposition nay be prepared
A phcebsuppposing @niy a:inmpﬁsmaalys [H¥iend boffosiaf itlenothey ah'egens As
epared for nasal aur cular adm ni stratio
1PY & theg Oy sEe, s pleclt BeiciSrnq COmPETPN Apadsgiption.
T&re‘fbf&arIP\ﬂ-Qg%orﬂplgegg a-{i@(;rg@d.' Mhis IadR% iBefodfiblafdd &fith the
al, 19 APM S, 106: 800). Successful intranasa
ma@mmnnsmmbmibﬁd@ﬁSEWP vaCC|nes has been reported (Ryan
et al %999 | nf

T%x@fcm% ErinHIgted g@g}lc 1qnnm%tﬁgg %n% 4&}@& erteﬁ)éoduced Wwith an

IPW@@éeDﬁﬁ%@fbeivt&nf i7.5% and 186%0B (KABGnEH rPVMABSE of 40/8/32
5p||cab e) containers are adm nistered concomtantly

Ug9.5ailf f erent sites, and in an alternative enbodi nent
the inventors envision that the contents of the first
and second
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contai ners may be m xed (optionally extenporaneously)
before adm nistration as a single vaccine. The

WO poo8f2d96h nmay be used to elicit systenm c and/
nmucosal inmunity. One way of checking the eff
t herapeutic treatnent involves nonitoring bac
infection after adm nistration of the conposi

skdie | nvent i Ofieth 688 PraduionNaErPwWigHBT T 1 cacy d
PO Y oot fnfécﬁon‘%‘@Fe T il y0Re VormmB BTY AL f Ng |
r ezspﬁdbsl@accl ‘fi‘%m t@%ac ﬁnﬁ%dcgler‘trb%o@ f1%5mﬁldm ni st

| rﬁ/eﬁqﬂﬁOSI é@n}gznogenl city o COfT'pOSI tid

AMe h“'bés rm ned by administering
t dsth Sor'B‘?ﬁ | dren 12-16 nonths age
am nadd 1 @p hg

B?jreand then determ
stéantd 423k ﬁ[ﬂnBﬁoéod‘ij a??arbs ters. These inmm]
r s pofid¥s wi eneral |y be determ ned aroung
af& e/r\dllésélmeﬁﬁsﬁtﬁgh(bh of the conposition, and
t @ vali'ii¥s det er ni ned before adninistration of
cBhptd 2% YA PWRAEHRI t han assessing actual pr
eff i 2@ i n patients, standard aninal and in
nifdeptareh i anbrel at es of protection for asses

efficacy of DTP vaccines are well known. The

PCT/EP2007/059390
i cacy of
terial

tion of

—

mune
rati on of
ns of the
themto
or

ni ng

ne

4 weeks
conpar ed
t he
tective
vitro
sing the
terns

Steponpr i si nMethod 6NEHUGERIon2a PV stadalonees” her g

in are

I Nt exgigdvRya bdse of nventors to be optionally

substli tutgbte W t[h thgpberns [ consjmety ng pf,
of and "cggp) sts [of, regpectiVvelryong every i
Thi s [does gy change tjyg normal mgyng of th
t er ng, anq &5 on|y |ngﬁﬁoeo to prqykpe basi s
SUbSlI tat I5(.1U nmoty to ”PI c lnem equ& M}:ll ernt I n

Al rk(;dmbgb‘a#f ST %W@ga GRS are | Ng
B JHIF B2

b ence herein. nﬁ]es are prd
ses of illustration and
t ;l'\ t0| +’8

|{14 Té}dusé e scope of the inventio

(¢
rlr\oC ID\I 'Fr\rmlr\i-i

"consi st

nst ance.

ese

for the

meani ng.

or por at ed

vi ded

re not
Exanpl e

t he

fdrNWbatbonwexm@pwauﬂwmwmmﬁhvmgmaddhaﬂMnthout
acdks oAqut Nagh 1.5M to reach a final concentration of 150mM

3 Add 115ug of A’* as AIPO,
4 Add 10ug of HBsAg adsorbed
5 Add 7.5Lf of Diphtheria toxoid adsorbed
6 Add 3.25Lf of Tetanus toxoid adsorbed
7 Stirring
8 AddIPV at a dose of
Type 1 Type 2 Type 3
401U 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 2010U Pw adsorbed
13 Stirring
14 Store at +2 to +8°C

to
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The tabl es bel ow present the adsorption nethod for D,

T, Pw and HBsAg. AIPO4 D (7.5 Lf/ 0.075 ng AV3 +\)
W®SR008/028966 15 up to 20 min. at roomtc Adjust pPCHEPBI/059390
5.1 +/- 0.1 Stirring 15 up to 20 mn. at roomtc Check
pH 5.1 +/- 0.1 Stirring 15 up to 45 mn. at roomtc
Mat-tat+eonr—F—days—+-—8 Hr—at 37C+[—FGCwi-Hhout
£ ing PIQH FiF i ess steel
v els sWRler 8 injepliondo regchuplinabdess valime oll-Smbom t  Adj ust pH
at2 pMidN3Cl 15M tg repcisa final congentmtipoftig0mE nmin. gt room t
Cli¥e cAdd}-PB f af Tetanuptojoidsadsodedi ni num 7 days at |+2 / +8C
bef ohdd IP¥ahayfleseiobn Table 1. Method of product|i ons for
Di phtlher i vpe dxoi d adstwp®i on. Al ( OH@ SSUPERFO$ type T
(3.25Lf/ @0Qro0 Al 3#8HJ Stirfring32%mn. | up|to 20
mn. |at R20IU Adj Ust at4lpH 6.1 +/- 164 Stifrring 15 m n.
up tg 20 mmn at R T. ObweckpH6.1 44w 0.1 Stirring 16
hr. dp tosg hr. Jat R4y Nad| 15004 pM (ad. 350 m\V)

Sty rstirm@gy 15 mn. up to 45 mn. at RT.

6 Add 115pg of Al** as AIPO,
7 Add 10pg of HBsAg adsorbed
8 Add 7.5Lf of Diphtheria toxoid adsorbed
9 Stirring
10 Adjust the pH at 6.5+/-0.1
11 Stirring
12 Add 2010U Pw adsorbed
13  Stirring
14 Store at +2to +8°C

Method of production 5: Placebo
As per Method of production 3, however all antigens other than
IPV have been omitted.
Table 5. Method of productions per 0.5mL dose

For the method of production 1 formulation: HBsAg, D and T are adsorbed separately
on AIPO,, AIPO4 and Al(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
sequentially added to a suspension containing water, NaCl and free AIPO4. 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);.
Preadsorbed T antigen is added to a suspension containing water and NaCl, followed
by IPV types 1, 2 and 3. The mixture is stirred for 60-75 minutes before addition of
free AIPO4. 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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Adjust at pH 6.1 +/- 0.1 Stirring 15 mn. up to 20

mn. at RT. Check pH6.1 +/- 0.1 Storage m ni nrum 14
wW@l2008/028956+2C /| +8C before fornul ati on. Tabl e 2PCIVEP190TI059390

of productions for Tetanus toxoid adsorption. Al PO .4

0.17 ng Al 3+ /d (Brenntag) AdjustpH atpH6.5+/ - 0.1

Stirring 15 mn. up to 20 mn. at roomt CheckpH 6.5

+/- 0.1 Pw 201QU/d Stirring 15 min. up to 45 mn. at

Room tc Measure pH Storage at + 2C - + 8C Table 3.
Theemphad off Pseditien idowss Pentyallyagkestogt dusrpiBag ofl mapgfacture as

+ LT 15 m.n.. U ' :
o oo AT SRR Sl B L k38 flrcfns e
vac@indQhidhitrsahits oD asadt akehielst ddedtio pid fnaBvdccthelpr&duct.r i ng

20 Hr +/- 4 H at roomt (adsorption) Adjust pH at
pH6. 1+/-0.1 Stirring 15 mn. up to 30 mn. at roomtO
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Check pH at pH 6.1+/-0.1 Store 14 days at
(maturation) Storage 2C -
we@e@dozgosons f or
fornul ati ons were tested:
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Method of production

1

DTPWSF—HB

Method of production

2

PV

Method of production

3
DTPwgs-HB-IPV

Method of production

4
DTPwg-HB-1PV

Method of production

5
Placebo
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Table 6. Composition of formulations per 0.5mL dose



| W 0.5n. Step Method of production 1 : DIPWSF-H B 1

Water for injection to reach a final dose vol une of
wW@2®81028926 Add NaCl 1.5Mto reach a final conceP@T/EP100TI059390

of 150vM 3 Add 115ng of Al 3+ as AIPO 4 4 Add 10ng of

HBsAg adsorbed 5 Add 7.5Lf of Diphtheria toxoid

adsorbed 6 Add 3. 25Lf of Tetanus toxoid adsorbed 7

Déetminatindf Haliv potend$ ol akibybseboneutralis@ti®h i rring 10
Add 201 QU Pw adsorbed 11 Stirring 12 Store at +2 to +8

OC Step Method of production 2 : |PV standalone 1 Add

¥o%§1032 foqgﬁg:nggw| vas; IN%QLQT%H%{ %l}’s P{{S@&&aﬂ§aft o'ﬂa est after

1nﬁa1ﬁd:dcuﬁi,r 2inbdulStion eofatrat&Z(SIﬁagkﬁ DﬁVISpGKDNE) hed aﬁfl beforehand
aﬁr oduction 3 : DITPWSF-HB-1PV 1 Water, for injecti
idaie swain). SHPURicd Onsierhealihy mt%mreznwt%@ﬁamuswlﬁrbv 0.5

oL P95 B, SR D 10 AT P i

ordilnkdit (phosphipthtbh&etr alihox dhed tandaribed | feddatth Bh2d hifentodvere used
Tet anus t oxi)i q adsor bed

as negative controls. Twenty to twenty-two days after the inoculation (immunisation

period), each animal was deeply anesthetized prior to blood collection by cardiac

puncture. Blood samples were centrifuged (at approximately 800 g), and serums were

analysed.
Seroneutralisation test:

Sera were inactivated by incubation at 56°C for 30 minutes. Three dilution series of
the sera, one for each polio type, were prepared in microplates using the appropriate
dilution medium. For the three polio virus types, a predetermined amount of virus was
added to the sera 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 using 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 logz 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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7 Stirring 8 Add I PV at a dose of 9 Stirring 10 Adj ust
the pH at 6.5+/-0.1 11 Stirring 12 Add 201 QU Pw
W@eEsnessds 13 Stirring 14 Store at +2 to +8 OCSREQEP2007/059390
Met hod of production 4 : DIPWSF-HB-1PV 1 Water for
injection to reach a final dose volunme of 0.5m _ 2 Add
NaCl 1.5Mto reach a final concentration of 1501M 3
Add 3. 25Lf of Tetanus tgxoid adsorbed 4 Add | PV a .
Figeeh bPo 8 sty e oBnadiutionsRg pscaup e GuouTstb Iy atigen
Add 10ng of HBsAg adsorbed 8 Add 7.5Lf of Diphtheria
whigh gndyced|sgirsdsging agtlbqqaqesnlg Si)o%pﬁjt@%fatst (ﬁpm vgas also calculated

/, - . teirk 40 24 L. or bed 13
byggr?Er;{rt ﬁl(ri%}si% ]Tgtv? (])ér]jegda\?gﬂ%(%{ %9%81%8%%@ olgﬁitg'f production
5 ;. Pl acebo. er. Met hqd.. of oduct i on however
n e RGRHLY o Bheedindlii HEUET BEAhS Sefbeepet PHRUE gosuanty
Pdlioriet g ahy Peos USTPAHISIME vabeibdlsubloSe 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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For the method of production 1 formnulation: HBsAg, D

and T are adsorbed separately on AIPO, Al PO and
WOR{8MBR5¢ especti vel y. The three anti gens are PCI/EP2007/059390

sequentially added to a suspensi on contai ni ng water,

Nadl and e Al PO rre 0- ,7
Moo RS pRcegiied i SPGB el ol BRETeEl  FBR3 Liko:
di RESIOR B GafBohatEBical boRat¥eiufRe (H o) oshdcCinteiutcdl overmght at 4° C.

fornul ati on, the three adsorbed antigens are
Aerquisshingafhiosanemiing sobitign épkasehae Bufferowtiae ninGawad Mg + 1 %

f .. The_ .m [
o981+ 008 L5 S ] AR 7 ELAE S0 i Fous
uﬂaeidi’bfﬁi adahidhidoarcofadPd amt dhgﬂllasw Fithie ﬁth ehowed hedalefit standard
production 4 formulation, T antjigen is adsorbed on

prmrmns coppign ebiPEE nsnti dednd S awférsast bhe calibrator is the
E&H é%‘ﬁfl%' ﬂgac%gaélghsr‘éﬂﬁglcmkfée&@@@ﬁﬁ) followed by I'PV

m xture i's stlrred for 60-75

nlxéo?llggv I%%ﬁeﬁp glgg%ltlcrgtqﬁef Blat; & a%e 1ncruea % (51}1 d%%ﬁ&) %9 37°C and

W@Ihbdi qeibbitant- Oljolns viuX {typ€ 1] B ot Bl)erg(*p‘édnw edfter é)eﬂﬁydase diluted
addi ti onal 75 minutes. The pHis adquste

5
W%pb@@hafsdqwfﬁebﬁvv@f CoandMg @&%eemr?é)) IFeR myngaBSA is added. The
suBEtPa‘?gcédh‘M‘on g@ﬁ ‘ﬁ%”tt e?' {e% ﬁ@ﬁh&%ﬁﬁdﬂ% 901%@&59 Of dimethyl

manutf acture a OCO
sutfokydd (MSO@@nd laulluteldgntdcetam kmf%s:oﬁfalrlmgl Of(mG t/dJH'b@g i§ héded,

vacci ne, th| oner sal %‘3 not . u e and js not added to

follpweq by, 411 5t39cmingtes ingydadan inhe dak) Ehgblogking seluer.coplining
f
ggmpfg%héﬂ 2087 Wifigh S 1B gﬁé 3 19511 r 82?12 8@'?5&1 wﬁﬁ s read

D-antigen content 1S ues t
ustig aphavomettr seh et 4dhoe mtithat eteremact b¥ahmd poli o bul k
during the fornmulation Table 6. Conposition of

THeoDmatktigth @bAcdpattiéh hivkestlostplet ¢ vhloalbicdnfrerh thelstaddard curve
patency on rats by seroneutralisation The potency of
Ob(tﬁéedv‘%)bﬁlioﬁ@g\ﬂa%odét‘@##ﬁs ey hesiardash é@ft&eawpg%anﬂaﬁons
test after intranmuscular inoculation of rats
( Sprague- Dawl ey (OFA) or any beforehand vali dated
strain). Goups of 10 nave healthy rats were
As nouppktredt tnthaRosoo by | BLISA., Singlynadsdrbed ilPVtantigsn ofay be

tes reference material in phosphate
da&ﬁ??efd Y SF?HEG?%‘FSSCW@E%& (phosphate buffer saline).
The ten rats inoculated with the diluent were used as

negative controls. Twenty to twenty-two days after the
i nocul ation (imunisation period), each ani mal was

Complstenesyiekadserptiasttondivyantambosnd Polip Typeilod apg 3 by Elisa

cardi ac puncture. Blood sanples were centrifuged (at
Tap puax ssmat @hirif8gdiogy aregredfosmedinthevwepenatant 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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anal ysed. Seroneutralisation test: Sera were

i nacti vated by incubation at 56C for 30 m nutes. Three
wa@ld0anes9me series of the sera, one for each pol POI/ERE7/059390

were prepared in mcroplates using the appropriate

il ution i u Far t t hree 0 Virus es
wilh Rt T st Ch obd Sud PSRl Gattyiite BYBS Bpded. The
subithddd | @Istion] hEordthinBR \hé UStremsiebehame WRisSoldbd Uine Himethyl
taking into account their respective titers. The final

suifpxyda GIMBY) @adl ddlytedvisraeetaty iffaitcoprininEQIR3WoHkPngs added,
n . p (o) r . e ..
L LLOR 40 ARLRL 0%, SR B5ROTEL OB OLEEAN Rapuinine
H 89 hBLhén addep:- Withéd bise it etht bpticah delesity 300D Jylof eagh wEle S read
were incubated at 37C 1C far 7 da%s. The
usElg HPRRoBeEhs e 2t F0un Wibparigenae ke b0 plls was read
usi ng an inverted m croscope after Coomassie bl ue
Theotosuleteness is qTsidsresispastiyedpntéagenin gt puneyraitant) i§ the mean OD
ofasg}nl Pe(:)lgj W §ohel '21' %et ﬁlegnllq 6]&528%5%#% { Igetl_%/] Lfafidard ragv'%lgoens and if
applar'ante ot “the” E6FT espohding ) YR “pori'G
thy infetd OD bJasnp(d WPeghkr thhnand 3) correspond to the
reci procal of the lTast dilution without any CPE. In

In€RAGNoHpiive @MhpTBeResd thh aRBEET &ntit RYnRAUEPE 3194 8nethod
recorded and the antibodies titer of each serum sanple

asidssatibed imtheesdedndrstaphad thik Pétenaniolioyfwedt, 2pot Bdvi EIUSA.
The neutralizing anti body titer is expressed as the
| og2 of the inverse of the highest dilution of the

rum sanpl e that totally inhibhits cytopat hic
Méﬁwg&f ¢ SBB‘I“ggWeer%t“Hﬁ‘l -CEYS%T‘? ggt%ne geonetric

CABBShckhitr&lonP@OUYI dat it QR 1AM Al Bffer WiduB IR DO ] IrtSmational
then determ ned for each group of rats. For each type

Rferenéa Bispaahen vh0paaiy) diahderil splutionl osop slesqrientd meadueement at
6@m)unt of D-antigen which induced neutralising

' bodi es in 50 % of the rats (ED50) was al so

cal cul ated by probit analysis. The ED50 was expressed

in D-antigen units. In order to quantify the potency
Theeaparity ef gmgter&talmﬁumgsm@ﬁeﬂlem deteyaiped gE applyingl the “assigned

Pl .00 X[ nay be a DTPaHBI PV vacci ne such as
Oplgg%ﬁ ar “%‘%?‘; %S,f%hh‘éls‘r el ati ve potency (RP) defined as the
AOati@K@xAOw equi val ent dose responses in a nulti-dose

t est
where AO = assigned opacity, LO = live harvest opacity, KO = killed harvest opacity,

and CO = concentrate opacity.
RESULTS

Determination of potency polio on rats by seroneutralisation 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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was neasured. In this approach, the potency of the

test vaccine is calculated by parallel |ine assay as
wa@le®sdssd i n Fi nney, 1978 (Statistical Met hodP¢TEP2007/059390

Bi ol ogi cal Assay, Charles Giffin & Conpany Ltd,

London, 1978). Determ nation of the Potency Polio Type

1, 2 and 3 by ELI SA The determ nation of the potency

antioen bulk): 2 ELLSA test forlthe quantificd

t
Ref BHEHEEY cont ent §F-24esor bed and %dhadsor bed vaéé?ne
and/ or polio bulk Desorption step Arter

cepntrH-Hgatton—for10—mhutes—of rthe—adserbed—yaceine
ﬂ%ﬂgg@ three sucgessive desorpiions are 57
M&hB&BFP%d&){ioﬁ@di mg a desorption phosphate bufiffer to
the pellet, mxingland incubating at roomtenperature,
The first and the second desorption periods are of 2
TaBRY! Potenke 8 1PV §pRAL 2 i 3R brir@iki@ént VGt Rihgla®nt.r action
bei ng one night at roomtenperature. The harvests from
the three extractions are pooled and diluted with
phosphat e buffer solution (PBS) wi thout Ca and My

cont ai ni ng bovi ne serum al bum ne (BSA) and Tween 20.
TheNR TPWwEeEBpldM fovmulasionlit 006 MRV ppesauaitV potesicitybdilet $An the

s descr.i bed bel ow. antige uantifi [
refRyrSRYplieroend St of b ran i taenge i BReRY

rabbit anti-polio virus (type 1, 2 or 3) 1gG diluted
W th carbonat e/ bi carbonate buffer (pH 9.6), and

i ncubat ed overnight at 4 C. After washing, the

sat uk at i ol ution.(phqs uffer saline wo Ca
Bt oy Beltpty Bl TAAREARS, BaeBhs) “and ser | a

di lutions of vaccine sanples and in-house unadsorbed

standard are added in duplicate. The in house

Tharpojeiiceng msesarrianuinpiiepandi vre Betods Aescibed Proxeed
TheY Bgteﬂ‘Cy %y aﬁlgsasofapédhggd] EOSeTﬁGV C[%qr 'bg{ha%%u'la%io%p f methods of

production 3 and 4 was examined in 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 IPV 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 IPV containing formulation)
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VB62122

Eur opean Phar macopoei a Bi ol ogi cal reference (EPBRP).
For all following steps, the mcrotiter plates are

w0 pwab29ed during | h30 at 37C and washed. RabbP@T/EP2007/059390

anti-polio virus (type 1, 2 or 3) 1gG conjugated to
per oxydase, diluted with phosphate buffer (wo Ca and
My + Tween 20) containing BSA is added. The substrate
sol ution, containing the tetranethyl benzi di ne

di ssol ved in dinmethyl sulfoxyde (DMSO) and diluted in
acetate buffer containing 0.003% HO, is added,

foll owed by a 15-30 mi nutes incubation in the dark.
The bl ocki ng sol ution, containing H2SO, is then
added. Wthin one hour, the optical density (O D.) of
each well is read using a photoneter set at 450 nm
wth a reference at 620 nm The D anti gen
concentration in test sanples is calculated fromthe
standard curve obtained by plotting the O D. val ues
agai nst the standard anti gen concentrations. As a
suppl enent to the Potency by ELISA, any unadsorbed | PV
antigen may be detected by the conpl et eness nethod:

I

Compl =terg;ess off gdpor ptijon to| afjjuyapt| upbound Poli o
Type 1, Z aBd 3.By| H bisd Jub SUCGESS] Pl | o of o o
centr fu%a"?@ons gr ¥ perd| i me| 3Mhe| SupeBhatiant 9] §| t hen
harvest e and tleqtpd undiljufed | n dupl|cpfe|on
m ¢roptates—byEH-BA—MetretHerpiate frercpate
wi lh 5pec§i§f;Ec rialabl t| anili aROL| Q] ViJus [(LyPe| Ll P.pr 3)
1gG i @2d wilg carbaial & Bl &pnBokakespys er 3 H
9.6), |and Sdcubatled pver|nilght|af |4|C| Af}er |washipg,
thg sarurating [sqQf ptign [(phosphpte[bpf fef [Sal fng W o
Calanl Mg +31%|B$A) g ddded. | Bl anks| (PBSY, | .| .| .
super hat &nt sand S|nr Hogske dikads o[ bed bsbpiiar babpbpdded
in|dupligat&. Hor| pl| "|f gl ljow ng| St eps,|the merpt)ter
pl attek_ae incibdt pd durli ngl1 h3D lal 87C had|washe
Rabbi{ anti=polliq Virus |(4ypel 1| |2|of B)| 196
cohj ugat éds o Pe&r|okyidst | &l BUERdw| thepBpsghdt &| Buf f er
(wo fa &RigM |¥ [ThelEer 20) ~tonthi| i fy®BSA,| °I §| apded.
Thé_substrate dollufilo confaln{nglthe
tefrapet Ryl henazi di pel di gsol yed | n di pref hyll sul f pxyde
( O a oa‘i I ytgd| & ne|aged & e bpflfere| eprl aidniang| Qf 003%
H2D , |i s 2dfed,| =f{o|3 oWeg hy| & 3p- 30 HPRNYL e| PnEpBAt i on
infthe d& k& The [b| ocki ng [sol it | an,| ¢ont pi| ni ng

R T W S S s e s RS e A

D?D?é O < | O | | O] O O | <3| o] | O] | M~

Sample

DTPwSF-HB-IPV "Method of Production 4" 12.5% IPV
Table 9

DTPwSF-HB-IPV 1 "Method of Production 3" 100%IPV
DTPwSF-HB-IPV 2 "Method of Production 3" 100%IPV
DTPwSF-HB-IPV 1 "Method of Production 3" 50%IPV
DTPwSF-HB-IPV 2 "Method of Production 3" 50%IPV
DTPwSF-HB-IPV 1 "Method of Production 3" 25%IPV
DTPwSF-HB-IPV 2 "Method of Production 3" 25%IPV
DTPwSF-HB-IPV "Method of Production 3" 12.5%I|PV
DTPwSF-HB-IPV "Method of Production 4" 100% IPV
DTPwSF-HB-IPV "Method of Production 4" 50% IPV
DTPwSF-HB-IPV "Method of Production 4" 25% IPV
Placebo "Method of production 5" 100% IPV

Placebo "Method of production 5" 12.5% IPV

Placebo "Method of production 5" 50% IPV
Placebo "Method of production 5" 25% IPV

DTPalPVHB Reference

48



H2SO , is then added. Wthin one hour, the optica
density (O. D.) of each well is read using a photoneter
W@ 21084289860 nmwith a reference at 620 nm ThePCT/EP2007/059390
conpl eteness is considered positive (antigen in the
supernatant) if the nean OD of sanple is higher than
the mean OD val ues of bl anks + 3 standard devi ati ons
n an, OD of sanple is. higher L
T%é%% S%?WE‘@@"E YFSOPHRPICEMBITELSSS i %ﬂtbeg@?%gﬁP%?ﬁ Thg Type
eeﬁatgﬁtrgl%@'ﬁemﬂ)é@(g 795- %ﬁf&h@@ fhel wfyék Qestaé/e\%lm Hdsorbed.

step of the ency Polio Type 1, 2 and
Theethkesdtypés areasalir adsgrbiedtfer thatplachd f@padition ﬁdn jiatl the @R doses.

Cel | trat det d

Th g Ss”wéﬁﬁlq#ﬁ%% ¢ PRI S ReciBlice
A o (R T —
u%hpﬁéﬁoﬁ’trﬁﬁh& §Lf§)@ %Qﬁda@éﬂ ﬁéth%pﬁﬁl Iﬁﬁiv@l[lﬁ] I?Q/dfopﬁﬂullatlons nor for

applying t assi gned opacity" equation as

loAE=I PNt MR BB tionk €49/ NER D-aigmicghbdts®pamit y, LO = |ive
harvest opacity, KO = killed harvest opacity, and CO =
concentrate opacity. RESULTS Determ nation of potency
polio on rats by seroneutralisation at the standard

T cBit34 pméﬁy@éi@%‘ébsréﬁ Th copalisRE i@l RRGed@ [k di8ine) of

t he otenc{/b es 1, 2 and 3. Results are shown
reflypcttadsse &rrobethi f@rmh@tlpn%géﬁneth@buﬂ’émodumors 33gnd 4 was
D- an t en un|

ective
gty Ao SnPisehe iR Sedse Pufffign BERERY HEures 1
and PV Tinoischds fo? eactdfodmiufatibhy RercdbdibEion AtethoRiIcsTipd@duction 3.
formul ati ons. The DITPW SF-HB-1PV formul ati on (100%
| PV) presents IPV potenci es better than the reference

Rl B )Py BRI BN s
greasaes tEIéh@t@m:ty&ﬁd?Vl 18 DERHBIPY . bYhd IPW pbdteacyaoiDIIBwSF-HB-
IP\\lfi %lOQ% orn ‘816 fopn?glgtrlolnboefd rneteg(\{ 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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The potency by Elisa of reduced dose IPV for both
formul ati ons of nethods of production 3 and 4 was
W@x@alessd i n vitro and conpared wi th referencePCI/EP2007/059390
DTPal PVHB as shown in Table 9. Two batches for each
for re.tested for nethod of pr ction.3.
AP 2E FinlL B 513 B0 ob Pmelh 28 Pachind 8 i nyRPugi,
to the antigen content taken from I PV bulk for each
THeoPbdradtivenEffRagy TQ/(BEBR aflows IHI0Jon dPWtratddi &f thenghtimicrobial
formul ation; 20/8/16 for 50 % | PV contai ning
actigttyrf theitested vegeing glledest2anssts My cont ai ni ng
formulation; 5/2/4 for 12.5 I PV contai ni ng
f or my I S
| o) RO A2 TARY 9P RN KBRS, i
The pryseeibdd anduliiype sditalsle nstoenginisrdgsor bed (17% -
749 while the Type 2 stay well adsorbed. The three
types are. well sorbed for the bo formul ation
£ oF SyfiehE sy PSS T8 s G Br P oMo S| ar oo
for DTPal PVHB reference vaccine. There is a
var ivfthdriihg! @M IQTRLA! BRestisGaMSHcBilfict Natehatd of Midde and
the compl et eness quantification nmethod is not
val i @anee Heiorgaismson tsTeismsanmles or nul ati ons nor for
| ower | PV concentrations (<40/8/32 D-antigen Units/0.5
m ). The relative potency (expressed in conparison
I
T B e oo or R Yo g g
thev@ES Paxa i n éﬁtcomhng t‘(b(lhﬂ:sn gun:hspaes sierantintibrobef ectemtyas evaluated

forrrulatlons as.sho 1 and 2. Two
by eymRaEiag R pedpetian; g fae mrl eftﬁgve%&e FogeroT r?éfe%%nsowﬁ the criteria
mEtRALE 1 @B f&lovﬁh Wike & that the | PV potency of

DTPWSF- HB-1 PV wi th 10 %IPV is slightly greater than
the potency of 1PV in DTPaHBI PV. The |IPV potency of

MDFewEhnikiBs PV 50%|f rom the f or Quitata :dog efdunedrhod of
production 3 can |b&iseen Ep Ae|sEpB ar EpaC OTPakgl P

Badlip The TPV pot ency flor DIPwWSF- HB-T[PV 25% of net hod
2; 3 ils ightly |ower than for
J %;ercggﬁgg%r% was 1l%\l slo f%und theit 12 R of the IRV

P& & V\%g hot suff|C|d nt| t o obtain Cig « AV patengy.
SIQV%U? @08 AEHEHOSE hat Y hel | PV pof ené | ar for |the
fornmul ati on of mEtH’c;é1 off 3

d28 Nr* Ni* Ni*
Yeast and moulds
Candida albicans d7 2 Ni*
Aspergillus niger d14 1 Ni* Ni*

d28 Ni* Ni* Ni* Ni*

Table 7. EP and USP Criteria

Nr* : not recovered
Ni* : not increased
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production 3 and the fornul ati on of method of

production 4. It is also shown that there is a trend
w@RooBeL898¢ pot ency for the placebo than for PCT/EP2007/059390

DTPWSF- HB- 1 PV. These data therefore confirmthat a

BRI HIRRT oDbubcmsputl) OBl P Hoft i of 1P

oveRitipkeer sal i n vaccines of the invention The
Preservative Efficacy Test (PET) allows the
Rejatisnatenayi ofnlPof wahancasuredias degsiriied a@tElX@linp&ﬁ bto dptgrmine the
effe%%ttﬁg }Y@%ang&einm%yth%% goﬂi%' ﬁ&t? cé/ dCtBae'v'al%Q% th8 stlaglt%hy of
Warner s

IPa/ pcs\%scnniaedm difeatntmIPY sdosésabl erhw wa0c1ﬁésganwssﬁgated were
st or | ﬁyt he inocul ated ﬁr eparation at a pr. escrl bed

(f0e8-324ni PHEWAIRIRY SuithpIreconstigads D ciit afased for 8
T e S
st@edcdaur 8 irsortks criDBRHBIPV (19- 4E4]|6)3pemh Bloardratopdei aonths,

D‘&ﬁwéﬁf’}@% #h gﬁgﬁﬁwﬁg@\}gb %@f ? %?Q nssttlgv%ﬂp b apd sipred

fof 8 TR @ P U s RAYE Megghré RelhfR B @WIPQHB’%P%B aﬁx gFlgure 3a)

m cro-organisnms Wwth the criteria mentione
orfRdliouw (FguraBbe I Wab fcema)thaTatbb éli7 cofpomerd halSRo (i)npa@trdnaIPV

r* not recov red N : easedExa 3: .
ey TRRE REGHESABIRY it® P IS PE ALy ool B aiths (Figure
3)stability of I PV over time Relative potency of |IPV was

nmeasured as described in Exanple 1 to determ ne the

effects the H b conponent may have on | PV potency and

to evaluate the stability of 1PV over tine at
Extimpler4e|lﬁffebPM A4 A1) natioi onctheivisoat aspat, ¢bie adsoeption of

-8-32 TPWHBI PV with reconstituted H b
DQHHP\{'?%‘%E RPNy 41’6?& DTPWHBI PV( 20- 4- 16) ,

F%M@hf%%%eﬂfoﬁﬁ%d W‘lt&lt&hﬁ%mlhﬁl%l@lq dohpogiign st or ed
for 8 nmont hs, DTPwHBI PV(20-4-16) and stored for 8

Vg \ ) s A 1A 13
T%@%ﬂg%aflﬁwwg ang’\ztug%eg%n&ng{m@ MulnainB) seubnal
as AIPO4, 70ug Al3+ as AI(OH);. Aluminium salts are used to adsorb D, T, Pw and

HBsAg. 115ug Al*'of free AIPO, is added during the formulation.

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

AI(OH)3 AIPO4

Hg Al3+ Hg 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/A1(OH)3 ratio

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

Add 115pg of AI** with at the different ratios Al(OH)s/AIPO,
Add 10ug of HBsAg adsorbed

Add 7.5Lf of Diphtheria toxoid adsorbed

Add 3.25Lf of Tetanus toxoid adsorbed

Stirring

NOoO O~ W N =
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for 8 nonths. RP values were neasure relative to

DTPal PVvHB (Pedi arix) (Figure 3a) or Poliorix (Figure
w@Rgos/02895evas found that the Hi b conponent has PGI/ERan059390

on IPV potency. The relative potency of |PV was found

nths (Figure 3). Exanple 4:
E% JFB}/ E%EIO@/%@GEPMH o on the visual 4gspect,
t he t and T and the potency of || PV
n) lé hp lH ?’é/(gerforned wi th change of Alluni ni um

F
101 'Cglé Tt(]e %erﬂr mul ati ons DTPW SF- HB- | PV |usual | y
%'p i nium 560my Al 3+ as ALPO4, 70ng

RN 540@/3” Alum nium salts are used to|adsorb D,

Eﬁ\tp@ 115n9 AL 21nf 'Fraa /\I Dh | S grded

T%ﬂ?rlll ﬁ\ﬁe"i“l‘?é’fP‘E?F?fﬁfP‘é{"F BAPWRBIRY )| at i ons were perfor med
h the fol t f f Tabl e .10.
ViRGHESITRS P e st S e A afceaf%bﬁﬁ%r%ﬁtlgn is Qbfappd

SF- HBIPVlV\&er for i njection to reach fi nal dose
Foppuiitignyivets Bsormed Ath g camg pepduction Bt ol ardgsc-range for

of Al3+ with at the
P t?“f*e?ée‘{n‘?&‘r‘ﬁﬁogé O%gh ﬁ%ﬁ%ﬁp%’]sg 4 Add 10my of HBsAg

TR g B LT Amied Y Al e i &y ISR TR Qgities
oﬂtl?é/ac&bqﬁlodm followéll Bf 3dcdthdcht &7 diefyls g3 1. /Néblhlﬁst art Pesented

Hat 6.5+/-0.1 11 Stirring 12 Add 20l QU Pw adsor bed
mi@b@t]izrarni nNg 14 Store at +2 to +80C

RATIO AI(OH);/AIPO,
IPV dose 0/115 23/92 46/69
TO 7d37°C TO 7d37°C TO 7d37°C
Pwsr 0% <18 B <194
25%
50%
100%

Table 12. Percentage of D t0x01d desorptlon in DTPWHB IPV w1th IPV dose -range

RATIO Al(OH),/AIPO,

IPV dose 0115 23/92 46/69
TO 7d37°C To | 7d37°C | TO | 7d37°C
PWSF 0% PR R TEoiar, ot /
25%
50%
100%

Table 13. Percentage of T t0x01d desorptlon in DTPwHB- IPV with IPV 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

1PV RATIO AI(OH)3/AIPO4
0/115 23/92
Dose Type T0 21d25°C T0 21d25°C
0% N/A N/A N/A N/A N/A
25%
50% N o~ A ey n
Type 1 38 =30 ~ IR0 >3
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Tabl e 11.

Met hod of production for
aspect was observed and up to ratio 69/ 46,

DTPWHB- | PV Vi sual
accept abl e

W@o@BMe2Rté on i s obtai ned. Fornul ati ons were peP¢DER®A7/059390

with the sane product| on net hod and a dose-range for

| PV hetween-0-and 100% of .the-regul-ar PV dose:The .
per cgntBREE - of Dand {T-H 0% 01 ‘db-—adsor-pti-on-wWas--freastred]— -3
by ELISA. The stabillity of the adsorption was|followed =
by a |t Typednent 8¢ 7 |daydat 37CH-4Resul t §38Fe presgdnted ~30%
in Tgble 12| and 14. [Table 12{ Percentjage of D| t oxéi-d
desor|pty n ~HR\(dosie- raitge -

160ig0r - stabed i tly efgthe

adsor treatment of 21

25C. Tap}pislfl Rercent ageqf | PV desor pt Lo N

Taﬁgl %’:% cetYee O 10V deé’o}‘ tﬁhﬁfn”rﬁ!v IP'V'%tﬁI HsShn

(1 $econt ent P ormulations allows a
adsor ption mprovemsnt for DO T and I PV. The better
adsorption ratio obtained was with the Al (OH) /A PO
rati o of 46/ 69. this ratio; he T and adsor pt.i on

Thes negeAsf etle e Aoy B i 8 thgt fodiulzione

imprensinent {ordd, dogndoPVy days at 37 OC present <20% of
desorption for D, <30%for T. Each IPV type is

Tladsoebatborpbiea e4tpt olmaned waheithypeAROdDe/WIBO 2ralio da 6/ 6at
25 0C. The formulations with the ratio 46/69 were

AL 8&t86o1 N-vivo and conpared with Tetravac, Poliorix
and a DrTPal PV vacci ne. Table 15. In-vivo potencies

r esumesTTdaﬁr@ S
bet weghid e, 4

Tet r.avac anéi ol

iﬂ)rd/s of so

ar

SaPy7 @r%

iorix give S|m resut erlor

to t eDTPw-HB-IPV formul ati ons (except for the type 2
for [ al | | ati ans UI val en o
Eian%qcbcig Ve hpgaarbil Hedirion o B aREL privest ééﬂtﬁ}’%ﬂéﬁ C.

DTPw HBV- | PV/ H b vacci ne with reduced | PV dosages

W 4k @dsorption

6n $4 G&hf)legéaﬁlt TOI HE ﬁtér%@&celerated
D <30% for

The formulations with the ratio 46/69 were tested in-vivo and compared with

Tetravac, Poliorix and a DTPalIPV vaccine.

ED50
Sample
Type 1 Type 2 Type 3
DTPw-HB-IPV
100%/HIB <1.93 <0.64 2.57
Ratio 46/69
Dngl’,/'o'/ﬁ'E';PV <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

53




A Phase Il, feasibility study is planned to assess the

i mmunogeni city, reactogenicity and safety of three
waledoBeessnd f or nul ati ons of GSK Bi ol ogi cal s’ PCT/EP2007/059390

i nvestigational DITPw HBV-1PV/ H b vacci ne as conpared

Di@\ﬁl? P TEER SafonsFrcenl 1 Rk ciat MyoaaE R Fosmapacions are

CaBry i muni zati on of healthy infants in the first
week of i fe agai nst diphtheria, tetanus, pertussis,
hepat i tis B, polionyelitis and Haenophilus influenzae
type b diseases. Study groups: DTPw HBV-IPV(standard
Exsiaple S Glinigalcvaatippyf %lwm [zatomak DI Py BN IPV/Hib
vagoine With redpged INE dovaees HBV- | PV( 26% of st andard
dose)/ Hi b vacci ne DTPw-HBV/ H b + | PV vacci nes
A Chagy ImBoayibiiey etidiy Ve planddltocasseysith@igmaby @aiditye scaddolzbnicity
anld&aft$p 656est diffeRaflfRMula8bndBNOSK: Bibldicald enveSEitidnANMITPw-
HBRLIPY/AR §6ddiNeas %anaﬂaa t@%@sc%%qn&eiay D"vaUP%V/Hlb and 1PV

RERE di s To denonstrate the
Vanoln |§n er}sori&%y o? t DTPW- HBV- | PV(standard dose)/Hi b

vacci ne to the | PV VaCCI ne co-adm ni stered with the

pt . terms of _anti bod%(gr esponse.to

Py RFREIEHOR & Hegldhy mé@gs I FhPRCap] HFC gianst diphtheria,
tefﬁnﬁlmeytwa@chmﬂrl@rﬁcﬁ@ﬁ%yelmﬁea@b{@émpﬁ@l@f influenzae type b
dispgpesi nferiority will be reached if the upper limt of

the standardi sed asynptotic 95% Cl on the difference
Sthéy yeaps:gr oups (DTPw HBV/ Hi b + | PV m nus

DTPw HBV- | PV(st andard dose)/Hi b) in terns of

s%@%qtlﬁvtnpwstaﬁta@@dés%y}ﬁ@%bcﬁfe the three poliovirus
HSTSIS To denonstrate the non-inferiority of

EWFI@ME\PVI(W oG strndard dasrAtbl vdeded / Hi b vaccine to
t S TPRMINBGPNIS % O 3R Fb & By Waldind he DTPw- HBV/ Hi b

DTPw-HBV/Hib + IPV vaccines

e 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 + IPV minus DTPw-HBV-IPV(standard dose)/Hib) in terms of

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

v' To demonstrate 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%.

v' 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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vaccine in ternms of antibody response to the three
poliovirus types, one nonth after the primary

W@ 2098/028956 on cour se. The obj ective of non-i nf ePCDEP1097/059390
vvi Il be reached if the upper limt of the standardised

0
( { Ot | % 39 / _gn‘illgﬂngy:ﬁheggpgll I Wﬂ%\ﬁﬁbgé)fm&g@s ?8@%'0 one month
st W&H? Bn%g’e‘ja/cf;ﬁnﬁ'ﬁm? W% ns of seroprotection rates
fofhee@@'@cl@\fe bty RRioRR} 1Y bysrebmsm ghe &P%r TRt of the
VUi E ab PR -J5DE &7 9F i hy d?j?‘ ebR& between groups (DTPw-
DT )ﬁﬁy I 190 OﬁWanCY}%CfOISQ)?Hth9 it Rms of

DTSk R %%Y?gﬁ%achﬁf?%rIZ:%MQW{%%@; is sd0%se to

t ke gdebp@aiibj@iivests types, one nonth after the
Inﬂﬁh ABgehiMAacc! Nation course. The objective of

eésrﬂfleef AlAd knPETPGAG M‘@a ldﬁﬁ V debib tin Rfms o
gses ot 5’5 ag\é SO S G

% of standard dose)/Hi b) in terns of
R@Qt@g@hgﬁ@ctl on rates for each of the three poliovirus

Td ¥Ress i red@3fenich§Canidaitsty Q*ﬂtﬁ@tstu\disvacmhmﬂ Q&R &1 $oficited
;E%tcﬂﬁ§ %ﬁ%l{cﬂgd LyPbBREenl Slhidhsbifer R EWnBY- | PV/ H b

date vaccihe in terns of response to all vaccine

antigens in conparison with the DTPwHBV/ H b and | PV

vaccVaesnativnadhedulet er ed. Reactogeni dty To assess the
THr@@-db&glﬁﬂhﬁgt\bécélﬁﬁhcﬁﬁicﬂiE&’ulefat bheo shdidy wekebnege. Alhsubjects

reb&VB bRIh &RE bEHESMtRBIPt OB, unsol i cited synptonms and
seri ous adverse events. Vaccination schedul e

Thr Ry oky=] primary vaccination schedule at 6, 10 and

age. All subjects receive a birth dose of
P}]—Jé%??st is B. Country: Philippines

¢ Blood sampling:
Pre-and post-vaccination 3

e Vaccine formulations:
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Bl ood sampling: Pre-and post-vaccination 3 Vaccine

fornmul ati ons: Tabl e 16. Vacci ne fornul ati ons

WOERESADISRPTI ON OF THE ANTI GENS The DTPw HBV- | RVI/EP2007/059390

formul ati on conbi nes di pht heria toxoid,

t et anus

adsor bed concg
| east 7 days |

ww¥a‘dcnghf.‘=3l D%;Mum' ' B rfﬁét*ohj&'?éli Dg G VKF;;?et;ﬁnat.on Volume
’ =.| Diphthe id: 301 liquid in | 0.5 ml of the
HER Uil | S B VI iﬁ : ot%&ahah @@t i vat e QCT eQials | reconstituted
virus (1PV). Ffa@fa&e//a?gahusgsemréd n&Pé@s%Ml I@d,ouyvere_ fl r st | vaccine
pre-adsor bed o¢nped wBIANIOWA sal t before being m xed with
al um ni um sal { Ausicich asalelolsomng de buf f er and| wat er f o
IRVivprenobenidistandaitl $ tnegtitated Poliofrusdipgoh tzaniigan wndsx oi d| The
defepht her i a pur inpgtieted Ediprssivoe 218 B aiges udeisor bed on
al um ni ym ho< ﬁ@cﬂ‘fa@d PRiovEuUsivag §: & [hntiggmunits D pht heri a
Vgﬁrgqoﬂam/ 5 | Ay ARlsanggrdosely (Wdiionent s were stirred
45, e r erature. The pH
compon ntﬂ@?}cg QGJHCR_IRJEst gar(%foTI%!éq-qt-Sgﬂgd by stirring for
0 45 MIEHHdERe of ALk ﬂhiluémz‘/z‘!@r&ae?;’pé’b &Hsul'aP Fresze=grigh =
at 37C Af ter E&I;Jse{cEHang 2@ to 45 m nut @fkt@t room
temperature, @T&hﬁumld@gmu@t ed to pH 6. 1| mhodbse vikB¢

> Ddctoset 2.6wgs stored at +2C - +8

C for
D @fioinien dsisatal30 fioor nul ati on of DOTPw HB-1 P

at
/

G4 Biclogieals’ FiPyu
HE¥(Hib fZ8lerix[tHibh g
bul k. Adsorpti
Lf / 0.15 ng
room t enper at {
Stirring 15 uf
Adsorption 7 (

@iptthetisstpxeiafnotdass thein hii(ighif)s t he
petaieieaid oft lepseen 318 32 Efbr bed
SeroalaRReysEHy iled ot G HRE hig{a0QUt

W@ﬁﬁsﬁ\éﬁ%i & reconstituted
oxoi dD (15vaccme

\Gldtsioliawd in g mi of the

aride: 2.5 g and Tetanus toxoid: 5-10 pug

\fBNr HBISAQS{OU éng 15 up to 45 pinutes af
fh ¢ z%‘ heck pH (5.1 | 0.1) |
R infl bnzée‘f}}f)b'bbaﬁéufdlc A Sred

Sact pellet in two-
Lactose: 12.6 mg dose vials
Aluminium as salts: 30 ug
GSK Biologicals’ IPV Inactivated Poliovirus type 1: 40 D antigen units Whitish liquid 0.5ml
(Poliorix™) Inactivated Poliovirus type 2: 8 D antigen units in monodose
Inactivated Poliovirus type 3: 32 D antigen units vials

2-phenoxyethanol max 2.5 mg
Polysorbate max 50 pg
Formaldehyde max 100 ug
Phosphate buffered saline

Contains amino acids for injection g.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
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 / 0.15 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 to pH 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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Stirring 15 up to 45 mnutes at roomtenperature |
Adjust and check pH (6.1 0.1) |I Store mninmm7 days
W@e0088208 . +8 OC before fornul ati on Adsor pti oPCTEP2007/059390

tetanus toxoid The purified tetanus concentrate was
adsorbed on al um ni um hydroxide in a ratio of 3.25 Lf/
0.07 ng Al3+ . The two co Bents were stirred for 15
up to 20 mnutes. The pH g édj usted at pH 6.1 0.1.
The m x was stored under stirring for 16 up to 24
hours at room t enpelP419Lé/ 0B Alpexhil ori de sol ution
of 1500 nM of nomi nal concestration was added (ad 150
mV) . Af t Stireihigrt5 ap tof451minptescatd® om temperatureoom
tenperature, the pH was adj ysted to 6.1 0.1. The

adsor bed concenw%hgtgﬁamk%%_ﬁgéh +8C for at
| east 14 days before final fornul'ation 3f DTPw HBV- | PV

vacci ne. Adsarptjon flowchart. of tetanus toxoid Al 3

15 o5 ARG 15 Upgo REMhuted at Dol tamkgiStuize '

m nutes at room tenperat.ur e‘LI Adj ust and check pH 6.1

0.1 Stirring 16 h rphony daysatisg ‘@t room

tenperature | NaCl 1500 nM ¢ad 150 mM Stirring 15 up

t(g 45 gins)nra'agats upao45menteisiaterodin tempanaturbeck pH
.1 0.1 l

Adjust and check pH (6.1 £ 0.1)
\2

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
3.25 Lf/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 chloride 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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i Store mninmm 14 days at +2 0C . +8 0OC before

formul ati on Adsorption of Hepatitis B antigen The
w@at@siorssouri fi ed HBsAg bul k was m xed with a BEEEP1087/059390

suspensi on of al um ni um phosphate in order to obtain a

suspensi on which contains per 10 HBsAg, 0.2 ny

Al 3+(as al um osphat pn a final
vol une of abo[}*&%’ﬁgﬂ? Hoﬂﬁg%ﬁ’t&ﬁ%ﬁnﬁ Ko e of HBs Ag
HBsAg (10 ng / 0.5 m) (02ng/05n1)
(AIPCh) Stirring 15-20 m’ﬂ@ room tenperature |

Adj ust and check pH(%l i Stl rring 16-24 hours
at room tenperaturd e@ﬁjbﬂgﬂm‘ng@'—\lh) 0.1 Store 14
days at room tenperature Stdrage at 4 CAdsorption of

Pw anti gStirfihg 15LEP402U miihgies&tsroom émperstlire
aseptically into a sterile yessel. The solution was

stirred for 5to {vas adjusted to
6.5 +/- 0.1 V\nthA?jB,%Hq) @aggﬂ\gﬁﬂ-'p irectly in the
vessel . The Iutl was stryr for -20 m nutes.
The pH was Eé"%"ﬁ/upi?g? rBQf'ed i f
necessary. Before t he a@@@i?%"ﬁ"'é‘f? the pertu55| s pool ed
harvest (PPH) was nixed forYa mi ni num of 15 i nutes

prior to use and Na€h150@ nrMHadatk50od)d i nto t he
sterile vessel containing tlhe Al PO4. The suspensi on

was stir Sigrihg 137UPItEUY miniifts fSrodm tePerature
\2
Adjust and check pH (6.1 £ 0.1)
\2

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

Adsorption of Hepatitis B antigen

The sterile purified HBsAg bulk was mixed with a sterile suspension of aluminium

phosphate in order to obtain a suspension which contains per 10 ug HBsAg, 0.2 mg

Al*(as aluminium phosphate), 150 mM NaCl in a final volume of about 50 ul.
Adsorption procedure of HBsAg

HBsAg (10 ug / 0.5 ml)

Alz+ (0.2 mg / 3.5 ml) (AIPOa4)
Stirring 15-20 minutei at room temperature
Adjust and chef:k pH (5.3 £0.1)
Stirring 16-24 hourstt room temperature
Adjust pH}t 6.1 £0.1

Store 14 days at room temperature

Storage at 4°C
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tenperature and coul d be stored overnight at room
tenperature. |If the product was stored overnight at
WO owaieesper ature, it had to be resuspended f oPCHEPIOATIO89390
30 m nutes before distribution. Sanples were taken for
' . orbed bul k was distributed into
Aéﬁ'ﬁ"}’g“ 8??@’3%6{3 es and stored at 2-8C. Flow chart
of Pw adsarption Transfer AIPCMin sterile stainless
The ARO+pelytan way fraasfonsd gsgptecatly intg apterileyessel; hhe sodutyqn was
stiggicd diores toat0 mowmmstaadpley i wae adinste# tpé15ard0.ddyithstMiHCI or
0.ddea3d rdyre¢tby tithe Ocshyl. Wh¢\stduﬁ¢mwmﬁrtad foh&5-80 ennlites. The pH
wi el @S6.55t/2® 1)was a@justed Hidcedsig. M n. 15 mi nutes at
B&fBRMhé¢ ﬁd[ﬁ%%tﬁ)tnufh% poltashs RIlddathridit @@ﬁswa{%%ltxk@ fdr a minimum
ofﬁtsqﬁfm m%sa@/n@q&artpeeﬁpﬁtwa% fd Bwvseémé TRV
-gge%sﬁ)rn%aesss?lﬂ%g?o ﬂl?m{’ilﬁl lhﬁ\é?at roorn
te @lr &gr
‘i“ﬂ ?8

s Sl ! S %ﬁ %°§§ai§ﬁ¥%§5§é§£ A

minues bafose. lé IR0 ?ﬁ%@reéa R0 Hgse - The
Theddw péreabadetmik giap HisHivited intecbterde glssbetacantstered st e

added i n order to bta centration of 10

Tg of HBsAg. 7.5 bﬂ'i‘r?é P Sas G BRGS o 5.25 Ut
t et t d . d i
order to d géﬁﬁa&'#’g?far sssﬂ%eﬁw'aleﬁarﬁtta? S5 or
19.6/3.9/15.7 or
Adjust pH to 6.5+/-0.1
!

Stirring 15-20 minutes at room temperature
!

Check pH and adjust if necessary (6.5+/-0.1)
s

Add the PPH in the sterile stainless steel vessel
Stirring min. 15 minutis at room temperature
Distribution it glass bottle
Storage of the Pw\Ladsorbed at2-8C

DTPW-HBV-IPV FINAL FORMULATION

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.

- AlIPOswas 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
obtain a final concentration of 10 pg of HBsAg, 7.5 Lf diphtheria toxoid and 3.25 Lf
tetanus toxoid per 0.5 ml dose.

- IPV 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 UI/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
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10.4/2.1/8.3 U/d. - Stirring gently for 60 up to 120

m nutes at roomtenperature. - pH was adjusted at 6.5
WG-2008028056¢ Stirring for 15 up to 20 m nutes atPEDBP007/059390

tenperature. - pH was checked: 6.5 +/- 0.1 - Adsorbed

H@%ﬁ@ 2 ajhﬁe 1’3 Qded N or%er to obtain a final
F o %gﬁ&?%éefn@ Y% dose- Stlrrlng for
%f&%ﬁsme utes at roomtenperature. -

Wéﬁﬁaaléaﬂk WEROFSArDErV st i @a@dﬂ%@@alb@dmen 22¢ and
+8C until filling. Formulation flowchart of DTPw HBV
vaccine WFIl at 0.5 m i NaCl 1.5 Mat 150 nM HBsAg
adsor bed 10 hegmulatiopHiaveehait el bPwdiBY vaceine| Tet anus
adsorbed 3.25 Lf i 1PV 40/8/32 or 19.6/3.9/15.7 or
10.4/2.1/8.3 U /d StirrWhRbat0.5nimh. up to 120 min. at
roomtenperature | Adjust agd check pH (6.5 +/- 0.1) i
Pw adsorbed 20 1 QU NaCI 1.5 M at 150 mM

\2

AIPO4 (115 pug Als+)
\2

HBsAg adsorbed 10 pg
\2

Diphtheria adsorbed 7.5 Lf
Tetanus adsirbed 3.25 Lf
IPV 40/8/32 or 19.6/3.9/\'55.7 or 10.4/2.1/8.3 Ul/d
Stirring 60 min. up to 120¢min. at room temperature
Adjust and checjk pH (6.5 +/-0.1)

Pw adsorbed 20 IOU
J

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

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

A Phase II, 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 IPV vaccines administered concomitantly.

e 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
diseases.

e Study groups:

DTPa-HBV-IPV(49% of standard dose)/Hib Sug vaccine
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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Stirring 15 mn. up to 45 mn. at roomtenperature

Exanple 6: dinical evaluation of the investigational
wWOTPa0r8% | PV/ H b vaccine with reduced Hi b andPCPEP2007/059390

dosages A Phase |I, exploratory study is planned to

ni cit r nicity and safety
PR LA e SRR b e
i NYEB4-HIRAL-IPVaib DIRkane HBV- 1 PV/ Hi b vacci ne versus the
conmer ci a| %Pa HBV- 1 PV/ Hi b vacci ne and the
corheVBY HPPWRBANSS and | PV vacci nes adni ni st er ed
concomtantly. Indication/populations : Primry
ealthy infants in the first week of

' m“ﬂlﬁl%}* 8Djelti

Tolslagse IS DU enicf f %%e ﬁ\lﬁal'ﬁBVperPr\}ngnsggﬁ 1d§[§at Icéllnes in

e lbg EPonsp i 3{‘% E e PRl THS9E B0 i o
dose)/ Hi b 5ng vacci ne DTPa- HBV-1 PV(49% of standard
desSecbhdary. dixjertives.ci ne DTPa- HBV- | PV(26% of st andard

Intkaandgddiditysng vacci neDTPa- HBV- | PV (26% of standard

Tel@sess/thi ﬁnraumnmy ©if BB stiiRaatties|iff Wrhish f¥@pehdeao all vaccine

andEEyy HBV/ H b + I PV vaccines Primary objectives: To

assess the inmmunogenicity of the DTPa-HBV-1PV/ Hi b
Reagtegieniti® vaccines in terms of the response to the PRP

T@ggegshﬁletlgg‘g[ erﬂ?Alﬂyoaﬂ%ln A QETF h g{u 01?1652%1 tg‘})mshof solicited
sy%ir‘g%%r% unXOhc {3 §y¢1¥t‘8ﬁ15a gggﬂqg%gvme Yool assess t

vaccines in'termnms of
response to aI | vaccine antigens. Reactogenicity To
assepsediiitionaRhégeni city and safety of the study
THBCARERimdr) Vh&iARioRf scBAUCAL &6 weeks of age. All subjects receive a
birth dose of Hepatitis B.

e Country:
TBC

¢ Blood sampling:
Pre-and post-vaccination 3

¢ Vaccine formulations:
The vaccine is constituted of two parts: a liquid part (DTPa-HB-IPV) and a freeze
dried part (Hib).

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 hereafter.

Component Amount

D toxoid 25Lf

T toxoid 10Lf

PT 25ug

FHA 25ug

PRN 8ug

HBsAg 10ug

IPV type 1 40 or 19.6 or 10.4 ITU
IPV type 2 8or3.9or2.11U
IPV type 3 320r15.70r831U
Al From 700 to 790ug

Table 17. Composition for one 0.SmL human dose of DTPa-HBV-IPV
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synptons, unsolicited synptons and serious adverse
events. Vaccination schedul e Three-dose primry

W 208028856 on schedul e as of 6 weeks of age. AlPCT/EP2007/059390
subj ects receive a birth dose of Hepatitis B.
Country: TBC Bl ood sanpling: Pre-and post-
vacci nation 3 Vaccine fornulations The vaccine is

onstlt a.Ii rt (DTPa- HB- IP
H%lp‘ée %dﬁgf%ggag? 45 ey vl oy e 8%&
FEP FROHAY Y1 ee2 éegépbéaug DRftmag méﬁllém
5 COBFe@ﬁ‘déle@\ﬁt)ﬁl 30e I@Pftgé\ler@@ AJRPn perrgman{losed xture is
stirred to honogeni ze and pH is adjusted. The fina
conposition of the DTPa-HB-IPV part of the vaccine is
presented in the table hereafter. Table 17.
Conposition for one 0.5nm hunman dose of
DTPa- HBV-|I PVH b is pre-adsorbed. The H b pre-adsorbed
is mxed with sucrose or |actose prior to freeze
drying. The H b amount will be 2.5 or 5 or | Ong per
human dose. Al um nium content will be from 30 to 120ny
Al 3+ as Al PO per human dose.Clains 1. An | PV vacci ne
conprising inactivated poliovirus type 1 at a dose
greater than 10 D-antigen units and | ess than 20
D-antigen units. 2. An | PV vaccine conpri sing
i nactivated poliovirus type 1 at an anount greater
than 10 D-antigen units and | ess than 20 D antigen
units per 0.5nL. 3. The vaccine of claim1 or 2,
wherein the inactivated poliovirus type 1 is present
at 26-49% 30-45% 33-40% or 35-37% of a standard 40
D-antigen unit dose. 4. The vaccine of claim1 or 2,
wherein the inactivated poliovirus type 1 is
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present at 26-49% 30-45% 33-40% or 35-37%of a
standard 40 D-antigen unit dose per 0.5nL. 5. The

wao awsiesesof clains 1-4, additionally conprisi nBCT/EP2007/059390

i nactivated poliovirus type 3 at a dose of 8-20
D-antigen units, 9-19 D-antigen units, 10-18 D antigen
units, 11-17 D-antigen uni ts22¥2_-16 D-antigen units,

or 13-15 D-antigen units; for instance around or

exactly 14 D-antigen units. 6. The vaccine of clains
114, AmdRlY vhenied donprvimgrinadtivgted pabovivusttee: pel 4 dase gosaiter than

type at .an anpunt .of 8- antigen units, 9-19

> kg 2iE P 45165 Bl PaBRedmts. "1 17

D-antigen units, 12-16 D-antigen units, or 13-15
D-antigen units per 0.5nL; for instance around or

eXach P {P Fag@inggonguisingrinedivpiee poligyius type irpfeanagaung greater
of cl al - erein. t hANACE L hQVvirus
ypand T Bafighn o MELE B I JOBRENNE ERLARLOSHIT 20
D-antigen units. 8. The vaccine of claim5 or 6,
wherein the inactivated poljovirus type 3 at an anmount
of: ghleatassing REFEN 4982 @E%fe{nﬁhﬁ imgtivitedpelipyHusiPe d iper
0.5 . L : : '
pol 10sTT Py b s e L B S PE £ 5 P k@98 Draptieen
t harui2ddse.ant i gen units, 9-19 D-antigen units, 10-18
D-antigenunits, 11-17 D-antigen units, 12-16 D-antigen
units, or 13-15 D-antigen units; for instance around
oy, eKRCEdcYind 4f Baffl logeNwHEEInSthe Hactivited }gf)\llio\(fﬁfﬁﬁy@@ 1is
conprising inactivated poliovirus type 3 at an anount
of grreseneat 200 B 0atitfo] B540% han3 287 Dohatsiagdard dhil-entigen
9-19 n%&ngi greq1 r%ﬂi ts, 10-18 Dantigen units, 11-17

D ant'l ge g g 12-16 D-antigen units, or 13-15
Dantigen units per 0.5n; for instance around or

exactly 14 D-antigen units per 0.5nL. 11. The vaccine
of. cThs yacoing pf glgimybdi addatiraially cempyising inagtiyatedpqlivytrag type

01 15 e PYER0 D Bhufn iR Pl EOSERPAR, 1899 o Rhfgen
D- aninitgehl - Uh Dt antigdd uiifs, D2 di6tD-getigannintts, orf16F 13 Daindp&eunits;

around, or exact IC}/ 15 D- anjri gen units.
for instance around or exactly 14 D-antigen units.

6. The vaccine of claims 1-4, additionally comprising inactivated poliovirus type
3 at an amount of §-20 D-antigen units, 9-19 D-antigen units, 10-18 D-antigen
units, 11-17 D-antigen units, 12-16 D-antigen units, or 13-15 D-antigen units

per 0.5mL; for instance around or exactly 14 D-antigen units per 0.5mL.

7. The vaccine of claim 5 or 6, wherein the inactivated poliovirus type 3 is at a

dose of greater than 8 and less than 20 D-antigen units.

8. The vaccine of claim 5 or 6, wherein the inactivated poliovirus type 3 at an

amount of greater than 8 and less than 20 D-antigen units per 0.5mL.

9. An IPV vaccine comprising inactivated poliovirus type 3 at a dose of greater

than 8 and less than 20 D-antigen units, 9-19 D-antigen units, 10-18 D-antigen
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12. The vaccine of claim9 or 10, additionally
conprising inactivated poliovirus type 1 at an anount

wW@2008028206 D- anti gen units, 11-19 D anti gen uni PGI/ERDOLEI390

Dantigen units, 13-17 D-antigen units, 14-16 D antigen

units . pe for in around . or exactly 15 .
D- arﬂql‘g {11 8?1 f%@%&? “@t%iéﬁ%ﬁan% YA Aé-ﬁ#banag%umts;
1- 1% adtintd 20ahd ¥ &;‘ABM i1 $ DOghtigBRGhiyat ed poliovirus
type 2 at a dose of D-antlgen units. 14. The

vaCC|ne of clainms 1- 12 addi tional ly conpr|3|ng

oI|OV|rus 2-4
oA I8V S Cogévflsalgslﬁ%&@éd Bolid BRI aCn Bndhinet 5
or Igteatvir@nes And R8s thaaobin ahtetnp@bts,oM19 DSarﬁfg@leu&ts $0-18 D-
pr esent at a dose gr eater than 2 D anti gen uni ts and

| essantiggmumtsDl b iLyantigenivngs. Iar 1 al-aatigesenits ouht 1 oP-

exac 6 f

o - pte i DR B rftncapol BonBSEHTRL Bkl Bitsber
presefimmlat an anpunt greater than 2 D-antlgen units

and | ess than 4 D-antigen units per 0.5nL, or at an
annunt of around or exactly 3 D-antigen units per

? nﬁllhe]\7avcc1-llié1 Bf Yk Y r(l)? 1@fad91 tﬁ)’n?@;aéorﬁgﬂm ﬁ‘lragt'l\rbtéd%howrus

ative potency value'is at 0.9, 0.95 or
1 whigpe i:ampdoseebf t16-24 v-actganeuncol-1% Dranti4on DmamﬂﬁgérD—

t f 1PV t 18. Th f cl 1-17,
wher @R ity dBo Daneinmth: VRIG D Fulsn Spludfr ke
0. 9, arBurRPor¥kadilyM¥ED- Pvg@g&ﬁg to a vaccine conprising 8

D-antigen units of type 2. 19. The vacci ne of

clainms 1-18, mhereln the relative potency value is at
0,95 e ared.to.a vac

Py gns 3 im0 Rl Ly SRR o A ipdfus

vac Cﬂyﬁ@l af arCdradui® ot 1020 mdﬂigemﬁiah |1y - BODRINLi§éMghits, 12-18 D-

di phtheria toxoid, optionally adsorbed onto al um ni um

hy drasigereurts, d3uld Rianfieghwsish -6 &-anigenuniy pergk.Spbt for

instance around or exactly 15 D-antigen units per 0.5mL.

13. The vaccine of claims 1-12, additionally comprising inactivated poliovirus

type 2 at a dose of 2-4 D-antigen units.

14. The vaccine of claims 1-12, additionally comprising inactivated poliovirus

type 2 at an amount of 2-4 D-antigen units per 0.5mL.

15. The vaccine of claim 13 or 14, wherein the inactivated poliovirus type 2 is
present at a dose greater than 2 D-antigen units and less than 4 D-antigen

units, or at a dose around or exactly 3 D-antigen units.

16. The vaccine of claim 13 or 14, wherein the inactivated poliovirus type 2 is
present at an amount greater than 2 D-antigen units and less than 4 D-antigen
units per 0.5mL, or at an amount of around or exactly 3 D-antigen units per

0.5mL.
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21. The vaccine of clains 1-20, additionally
conprising tetanus toxoid, optionally adsorbed onto

W@Rwalea9sen hydr oxi de or al um ni um phosphat e orPEI/EP2007/059390

m xture of both. 22. The vaccine of clains 1-21,

addi ti onal | onpri si killed ol e-cell Bardetella
pi?t Ya§?mg ngﬁn};ﬁl& f‘ég’l hargin dhgeredative pPicacy ¥ats t?r?é:lqaﬁt 0.8,
adsqg 9efo DBt PwRbHBEIRPAHR YAV QXN @ oRMpridh Y A0 M-HMgen units of
phosphate or a m xture of both. 23. The vacci ne of

cl ailky typ@1, additionally conprising two or nore

acel lul ar pertussis conponents (Pa) (e.g. pertussis
toxoid (PT), filanentous haemagglutinin (FHA) and

peB Al vadcinPBRN him PPl 7 oRiddrkiv tRdeRithe poRAtPvahe ¥ Midasn 0.85,
hydr oxi de or al um ni um phosphate or a m xture of both.
24, 0.1 gakwhareceinpapd fosa wagssie sAMPEPing StlPriapgansuyits of
freqp@qu¥5ich conprises one or nore | PV conmponents

sel ecte romthe group consisting of; a . IPVtype 1

at a dose of 10-36 D-antigen units, 11-32 D-antigen
units, 12-28 D-antigen units, 13-24 D-antigen units,

142 2Bheryageipe gbelaimg Iqé%whewni@e BlAYE PgERCYIKIEG s apfeast 0.85,
aro ' CUNLE S I

2 dosd BF T Ot I fRny Rhpiing oT D Bt of
4-5 IPVatgpe den units; and ¢ . 1PV type 3 at a dose of
8-29 D-antigen units, 9-26 D-antigen units, 10- 23
D-antigen units, 11-20 D-antigen units, 12-17
Doantiied@RcitBbot Slaindy 1-13-bditfnany E@BHidd 4iphthéRa tokdRl,
vacci ne of claim24 conprising inactivated poliovirus

t y peoptioatllyaadsorhed ohtoldduigaium pdiogiste oualunsinivi plg@phate or a
D-antk%%noggg%f, 12-28 D-antigen units, 13-24 Dantigen
uni t's. - ~antigen units or 15-19 D-antigen units,

or around or exactly 18 D-antigen units. 26. The

vacci ne of claim?24 or 25, conprising inactivated

palli B yagsing ppelaimyt-20, agddywnally compiisingtetagas taxaid gptionally
3-6 B’s&%&# gﬁ‘t{a a}ﬂﬂhltngl g%dr%)'q%e B MGG W Hgl'?a“c gr? m-ir)H&re of
vaccine of clains 242 , conprising | activat ed.

pol ih.rus type 3 at a

22. The vaccine of claims 1-21, additionally comprising killed whole-cell
Bordetella pertussis, substantially thiomersal free, optionally adsorbed onto

aluminium hydroxide or aluminium phosphate or a mixture of both.

23. The vaccine of claims 1-21, additionally comprising two or more acellular
pertussis components (Pa) (e.g. pertussis toxoid (PT), filamentous
haemagglutinin (FHA) and pertactin (PRN)), optionally adsorbed onto

aluminium hydroxide or aluminium phosphate or a mixture of both.

24. A DTP vaccine which is substantially thiomersal free and which comprises
one or more IPV components selected from the group consisting of;
a. IPV type 1 ata dose of 10-36 D-antigen units, 11-32 D-antigen units,
12-28 D-antigen units, 13-24 D-antigen units, 14-20 D-antigen units or

15-19 D-antigen units, or around or exactly 18 D-antigen units;
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dose of 8-29 D-antigen units, 9-26 D-antigen units,
10-23 D-antigen units, 11- 20 D-antigen units, 12-17

WE2@AN28YeM units, or 13-14 D-antigen units. 28PCIVTRR2007/059390

vacci ne of clains 1-27, which conprises inactivated

20, v MEaRRE R, S5, AL, SLUMDL UL 8

vacci ne ob_aaligdd®id: #& Wwhich conprises inactivated
pol i ovirus type 2 adsorbed onto al umi ni um hydroxi de or
al um neuniPyhiypphat @deose A Sm*Prangigef uijtst B 263@}%@?@ units, 10-

vacci ne | ai.ns. 1-.29 ich conpri,s vat ed
vl Tovt r @ BB diibor b EmERR I AR RohhEd Gllop
al um ni umytkpgpimtg@naﬁltsa m xture of both. 31 The
vacci ne of clains 1-30, which conprises IPV types 1, 2

and 3 adsorbed onto an alum niumsalt.32. The vacci ne

03 PRI ce 3 pthbeDoBRTBIL 368LFY BRSRud 1o 1909 e of

um ni-u e or  al um ni
phostihas B-aitigan ﬁmxcj; ut-820)- abtﬁgeln unds. 12M&Dvacigemenief 13-24 D-
clai ns, 1-32, which conprises dﬁ)htherla t oxoi d,

opt | BHEFT Yniksy Lol dumiiten arin g dfThiritese vais, oF around or
al ung,ni 33]30&‘@1 @ﬁgm%r a m xture of both. 34. The

vacci ne cl al -33, which conprises tetanus
t oxoi d, optlonally adsorbed ont o alun1n|un1hydroxide

v a6l g PEAAEH 28 952 aeehs g ricr Sesed RpHaES type Fata
whol g5se 8t b-7B0% A8 4] drﬁ‘tspﬁgt])@%g%n%lt‘é VP 408 DUBHti@en units.
acel [ ular pertussis conponents” (Pa) (e.g. PT, FHA and

PRN), optionally adsorbed onto al um nium phosphat e.
e vaccC
com S SREp S s -2 SRR Rk Biota pemed 1y
t hl iBE $88-20 TR enti @tunds - t@mﬁﬁﬂgébaﬂumoxzsawﬁmganumw 11-

phos f hat e.
0 D-antigen units, 12-17 D-antigen units, or 13-14 D-antigen units.

28. The vaccine of claims 1-27, which comprises inactivated poliovirus type 1
adsorbed onto aluminium hydroxide or aluminium phosphate or a mixture of

both.

29. The vaccine of claims 1-28, which comprises inactivated poliovirus type 2
adsorbed onto aluminium hydroxide or aluminium phosphate or a mixture of

both.

30. The vaccine of claims 1-29, which comprises inactivated poliovirus type 3
adsorbed onto aluminium hydroxide or aluminium phosphate or a mixture of

both.

31. The vaccine of claims 1-30, which comprises IPV types 1, 2 and 3 adsorbed

onto an aluminium salt.
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37. The vaccine of clains 1-36, additionally
conprising a conjugate of a carrier protein and the

W@ 2981028966 sacchari de of Haenophi |l us i nfl uenzaePCHypr20B7/059390

(H b), optionally adsorbed onto al um ni um phosphate or
u or bed onto adj nt. 38. The ci ne of cl
1330 oF ShERR ok himenes dPY s looafhgatuubed
of %rﬁ@ﬁlﬁhﬁﬁiuﬁﬂ%&%;ﬂd@&%ﬁmﬁﬁﬁﬁlfbhé‘{ﬁél_ﬁéfo? RahikAge 8f bé&h.

bact eri um sel ect'ed fromthe group i sseria
meningitidis type A, Neisseria nmeningitidis type C

Lsseria .nmeningitidihs ty. W and isseria . .
o g VRTE of O3 B s SERG AR, optionany
al urddRé:BeY by@rapithder® hy@bkidk B WRRAEDIIREFhA ofa mixture of
m xture of both or unadsorbed onto adjuvant. 39. The
vacchaie of clainms 1-38, additionally conprising
aNei sseria nmeningitidis type B (MenB) outer menbrane
vesicle or LOS or a conjugated MenB capsul ar
sagcharvadeine of cldind a8 wikich bempofes tapiusameadidl, yopadsatybed
onto al um ni unhydr oxi de_ or.  al um ni.um phosphate or  a

i xtafeerbed opraminiym Rydigride g aniuniyay Ripapitate aigr miigre of

vaccgidue of clains 1-39, additionally conprising a Vi
saccharide from Sal nonel l a typhi conjugated to a
carrier protein, optionally adsorbed onto al um ni um

hydr.oxi de .or al um nj ym phosphate or.a m xtur f pbo
oS faer B al vy LS B Coma e e raL B
1- 40,0,2861 b QRAS ore QPRI fasu s AMpdaehs (BHMe.e. PT, FHA
Hepatitis A optionally adsorbed onto al um ni um

hy drasdi RRN o pptadnaty nisonbgshonde hlaneniom ghosphateir e of bot h.
42. The vaccine of clains 1-41, conprising DT which is
present at an amount of 5-50, 7-30Lf or approximtely

0B6 ER@CEAcYind obtihingy 1-35 dddpRhally dthpiidseHedatitis Bigurface
vacci ne of clains 1-41, conprising DI which is present

at  amtigpmRbstTtialls sompesal foges opiaenaily agdsorbgd onto aluminium
appgﬁ%% gly or exactly 2Lf per 0.5nL dose. 44. The
vacci ne of ‘clainms 1-43, conprising TT which is present
at an anount of 2.5-30Lf, 3-20 Lf, 5-15Lf or exactly
or _approximately 10Lf per_ 0.5nL dose.
37. hpe vaccine o cl%ims 1—36,padditionally compr?sing a conjugate of a carrier
protein and the capsular saccharide of Haemophilus influenzae type B (Hib),

optionally adsorbed onto aluminium phosphate or unadsorbed onto adjuvant.

38. The vaccine of claims 1-37, additionally comprising one or more conjugates of
a carrier protein and a capsular saccharide of a bacterium selected from the
group Neisseria meningitidis type A, Neisseria meningitidis type C, Neisseria
meningitidis type W and Neisseria meningitidis type Y, optionally adsorbed
onto aluminium hydroxide or aluminium phosphate or a mixture of both or

unadsorbed onto adjuvant.
39. The vaccine of claims 1-38, additionally comprising a Neisseria meningitidis

type B (MenB) outer membrane vesicle or LOS or a conjugated MenB

capsular saccharide, or derivative thereof, optionally adsorbed onto aluminium
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45. The vaccine of clainms 1-44, conprising Pa, which
conprises PT at an anount of 2-50ng, 5-40ny, 10-30ngy

W@r008028956 y or approxi mately 25nmg per 0. 5nL doRET/EBBN7/059390

The vacci ne of clains 1-45, conprising Pa which

I ses PT at an ampunt of exactl r approxi mat el
g N N R Ry e
1 46,4 &@APri sing Pa, which conprises FHA at an anount
of 2- éOng, 5-40ng, 10-30ng or exactly or approxi mately
25mg per 0.5nL dose.48. The vaccine of claims 1-47,

FHA . of
SO YBftng Spe bt g iR SRy R ity Rl
The Sa&6hdIR tﬁphlebajug&edtcﬂﬁcarﬁenmbteﬁi ra)guaaa.ug\@das&hed onto
conprises PRN at an anmount of O 20nyg,

2- 10gmigriura %aéltowiecﬂr apysppiewn PRasehafe iy np?@ﬂrecpfm dose.
50. gliaims 1-49, conprising Pa, which
conﬁ%?ggé ﬁhﬂgﬁgan anmount of exactly or around 0.8 or
2.5ng per O. 5nL 51 The vacci ne of clains 1-44,
conpr|3|n ' IS present at an anount of 5-50

| &, The V@ecmeef Clglreﬂsl fexgddifipnaldy pemnprising gantigen frps Hepatitis
| QU 0 o Ao RMN R AR Mudfhid Py Bk 2 HundRRih piRAphat
The va Pneﬂg? {aﬁns -u ,1 ?&%%ng HB, mﬁ?%% ig aeor
pr esemixtat ofibotimount of 5- 20ng 8- 15ng or

approximately or exactly | Omg per 0.5nL 53. The
vacci ne of clainms 1-52, conprising H b which is

PUSSEHY vadtin@Of SARRE- 4@fc0%‘[p¥fgﬁﬁ DB whdHis BFesent at an amount of
approxi mately or exactly I Ony sacchari de per 5mL

dosed-564/-30lHeoraaproxeatelly o leadatly 71515201 26bhper BHmb debdh
which is present at an anount of |-6 ng, 2-4ng or
around or exactly 2.5ng saccharide per 0.5m dose. 55.
Ths TaC@ictife of claind 181, R DT emadH iy pERsmrat §h RgoOR&F
nore adj uvants sel ected from the rou consi sting

of lagh tb%%#ﬁq PUkASAPE appiRHMAE R PgNATY OeXnld dossy
al um ni um phosphate, a salt of caIC|un1 iron or zinc,
an insol uble

44. The vaccine of claims 1-43, comprising TT which is present at an amount of

2.5-30Lf, 3-20 Lf, 5-15Lf or exactly or approximately 10Lf per 0.5mL dose.

45. The vaccine of claims 1-44, comprising Pa, which comprises PT at an amount
of 2-50ug, 5-40ug, 10-30ug or exactly or approximately 25ug per 0.5mL

dose.

46. The vaccine of claims 1-45, comprising Pa which comprises PT at an amount

of exactly or approximately 2.5 or 8ug per 0.5mL dose.
47. The vaccine of claims 1-46, comprising Pa, which comprises FHA at an

amount of 2-50ug, 5-40ug, 10-30ug or exactly or approximately 25ug per
0.5mL dose.

68



10

15

20

25

30

suspensi on of acylated tyrosine or acyl ated sugars,
cationically or anionically derivatised sacchari des,

w@ologprosphazenes, bi odegradabl e m crospher es, PCT/EP2007/059390

nmonophosphoryl lipid A (MPL), lipid A derivatives of

Qég”fee?v&fs%ﬁé% R X GO SRR TR LN
mucagghes| bf/f,élﬁgyg{; ; @,;lfﬂaﬁ:lllfé 5 dr 'sgg%gnggm dos

pol yoxyet hyl e ations; po yoxyetﬁylene
ester fornul ati ons, nuranyl peptides I m dazoqui nol one

caPnfhenctie &t fel%{JES(Ufyé%g@ppqs e Ufisb s SimbisesRR1Y at an
TN R0 3, B3RS GRG0 BP0

factor vacc clw

t he @finlvdasd. is a preferentlal TH |nducer. 57. A
vacci ne conprising a syringe containing one dose of
t he vacci ne of any of clainms 1-56. 58. A vaccine

CBPPIeSIind oY E1al mscp nb &l P?Em% B wAidiQSRDrifs PG at an
vacci ne of any of clains 56 A nmet hod of making

t he mmmnmnémmbﬂybamwund@B&n2db@nmr§6ng4the step of
m xing IPV with a pharnmaceutically acceptable
excipient. 60. A method of preventing or treating

P8l I P FadSink Bf 8GIhON 48N RREIHRNRY, | Whilh RSFrEded 4Th amount of
tetani, Cbrynebacterlun1d|phther|a and/ or Bor det el

per {3456 1QUi AHEIOLLA- Pyl i1 A3 kY i 1923 KeU vife2l HeU of around
clains 1- h n.in need thereof. 61. A nethod

of ﬁF@&@ﬁBg%gﬁgip?ﬁgg?Fﬁg“%oIiovirus i nfection and
optionally Clostridiumtetani, Corynebacterium

di pht heria and/ or Bordetella pertu55|s i nfection by
addi Pestaseinp gt elhiansy ké &i asenpsising| BB rshich Sepresenhattanrarpuing of

he 1ot 5w SeBpRiumad o Kb &P 358Ten: i ng.or

treating poliovirus, Clostrldlun1tetan|,
Cor ynebact eri um di pht heria and Bordetella pertussis
i ABekhe wAciangf dipimohal spmpnisingrHiportdclofs presgat 4tap gnunt of

Hae @98 plté, %13 u%folr%le){)]rzo?qemgély’})l? 'eRactly y "R ugeszrllcl:cﬂgnctie per% SmL dose.

54. The vaccine of claims 1-52, comprising Hib which is present at an amount of

1-6ug, 2-4ug or around or exactly 2.5ug saccharide per 0.5ml dose.

55. The vaccine of claims 1-54 additionally comprising one or more adjuvants
selected from the group consisting of: an aluminium salt such as aluminium
hydroxide or aluminium phosphate, a salt of calcium, iron or zinc, an insoluble
suspension of acylated tyrosine or acylated sugars, cationically or anionically
derivatised saccharides, polyphosphazenes, biodegradable microspheres,
monophosphoryl lipid A (MPL), lipid A derivatives of reduced toxicity, 3-O-
deacylated MPL, quil A, Saponin, QS21, tocol, AS-2, CpG oligonucleotides,
bioadhesives, mucoadhesives, microparticles, liposomes, polyoxyethylene
ether formulations, polyoxyethylene ester formulations, muramyl peptides,

imidazoquinolone compounds, interleukins, macrophage colony stimulating
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type A Neisseria neningitidis type C, Neisseria
meningitidis type W Neisseria neningitidis type Y,

woRGsoz95@ nmeningitidis type B, Sal nonel | a typhCT/BPZH07/059390

Hepatitis A infection by adm nistering the vacci ne of

cl ai 24-5 63. The use of t cci ne of clains

. euRa? i S timet BetiSgs et ENER eehiiTacgte fynitiophage
pr evemddydtinfiateSe@se(aus§ by poliovirus and
optional’ly Closgrldlun1tetan|, Cor ynebact eri um

di phtheria and/' or Bordetella pertussis.64. The use of

t acci ne of cl ai 24-58 in.the manufactur . a
i ERRtin 8 B P Tt b SRR AERAD fucer.
poliovirus, Costridiumtetani, Corynebacterium
dightherla and Bordetella pertussis and optionally one
0P/ ridvaccHic ¢eEmutsiitg SSyBIngrgeraipHIY Qs dopd plliap ¥ageing of any of
hbi%ﬁ%ﬁk _ﬁyningitidis type A Neisseria neningitidis
type C, isseria nmeningitidis type W Neisseria
meningitidis type Y, Neisseria neningitidis type B

Sal npnel | .a typhi ,and Hepatitis A 65. The use of a
vas i YA sy Dyaberagadping dor donerf dhgpresingof ppyyof
in t&@ngqna%acture of a nedicanment for the prevention
of polio, erein the vaccine achieves a relative
potency value of at least 0.85, 0.9, 0.95 or 1. 66.

Nt e
firsipy $8EQPHadide@Rhilpadlehiabi &lipichtcont ai ner

wherein: a) The first contai ner conprises 1. the |IPV
vaccine of clains 1-58; 2. the diphtheria toxoid of

clai 0-58, 3. the tetanus t.oxoid of .clai 21-58;
0, R ol e i RBE PALSIR oo 6 Bl Tphap o
cl ai OB sl tetdi, CHEn AR e ldhPdip PRE ikl 85d/6r BOHARRIIE P Bussis
(Pa) of clainms 23-58; 5. optionally the Hepatitis B

sur figtestig by admingftergigahagacgge of claims 1-58 to a human in need

thereof.

61. A method of preventing or treating poliovirus infection and optionally
Clostridium tetani, Corynebacterium diphtheria and/or Bordetella pertussis
infection by administering the vaccine of claims 1-58 to a human in need

thereof, in a primary immunisation schedule in the first year of life.

62. A method of preventing or treating poliovirus, Clostridium tetani,
Corynebacterium diphtheria and Bordetella pertussis infection and optionally
one or more of Hepatitis B, Haemophilus influenzae b, Neisseria meningitidis
type A, Neisseria meningitidis type C, Neisseria meningitidis type W,
Neisseria meningitidis type Y, Neisseria meningitidis type B, Salmonella typhi

and Hepatitis A infection by administering the vaccine of claims 24-58.

63. The use of the vaccine of claims 1-58 in the manufacture of a medicament for
the prevention of disease caused by poliovirus and optionally Clostridium

tetani, Corynebacterium diphtheria and/or Bordetella pertussis.
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58; 6. optionally the conjugate of a carrier protein
and t he capsul ar sacchari de of Haenophilus influenzae

W@ e/ oB9sd cl ai ns 37-58, b) the second cont ai NRCT/EP2007/059390

conprises 1. optionally the Hepatitis B surface
antigen of clains 36- 58;2. optionally the conjugate
of a carrier protein and the capsul ar sacchari de of

Hag) nmmsle W$ tHeNfak &8O A atnYsPRL- ﬁ; 2f th€ hdhiBciife &6 mddicament for
optionally the one or nore of MenA, MenC, MenWor MenY

conjthg ateefsntcrfn ofldasenss @8sS&idy pflohoamm dﬁaﬂtwmmetawen B
out e nB ca

e TR BRI R Gy S BN lg YRR RE R bpally gpe or

t he maleropRiphtid B PHhebphE R nfdeh e ®f NedssdriBméln&filis @ype A,
optionally the Hepatitis A antigen of clains 41-58,

t he Ngitseandrennginds ty@ﬁ&éul\ﬁeswere@mwﬂg@gllmyp%w thamo}/

t he SRR é b Eye(% YS%JI?S; lél%ge%l V%?lndl? ngmS oehgﬂa é&dgl %‘%d

opt i onal ¢ar P

capst:mnusAccharl de of Haenophi | us i an uenzae type B
of clains 37-58; 3. optionally the one or nore of
MenA, MenC, I\/EnWor MenY conjugates of clains 38-58;

4650Rid QB3 laXI %lsﬁ% SG%@NMan ?ﬁf c?dsg OPfP\L%he

or MenB capsu ar arl conjugate o alns 39-
manufacture of a medicament for the prevention of polio, wherein the vaccine

achieves a relative potency value of at least 0.85, 0.9, 0.95 or 1.

66. The use of claim 65, wherein the vaccine is according to any one of claims 1-

58.

67. A kit comprising first, second and optionally a third container wherein:
a) The first container comprises
1. the IPV vaccine of claims 1-58;
2. the diphtheria toxoid of claims 20-58;
3. the tetanus toxoid of claims 21-58;
4. the killed whole cell Bordetella pertussis (Pw) of claims
22-58, or the acellular pertussis components (Pa) of
claims 23-58;
5. optionally the Hepatitis B surface antigen of claims 36-
58;
6. optionally the conjugate of a carrier protein and the
capsular saccharide of Haemophilus influenzae type B
of claims 37-58,
b) the second container comprises
1. optionally the Hepatitis B surface antigen of claims 36-
58;
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5. optionally the Sal nonella typhi Vi conjugate of
clains 40-58; 6. optionally the Hepatitis A antigen of

W@ k@Bes986 - 58. 68. The kit of claim67, wherei PCT/EP2007/059390

Hepatitis B surface antigen is present in the first

container. 69. The kit | ai ns 67, .wherein Hepatjtis

B surface antigem !%P%P%L’e&? CPIH.‘lg‘H‘é Ogéﬁi‘fﬁlar P:@Fﬁ“giafl‘fleﬁa‘?

70. The kit of claigpsfid saml_%ﬁge Bf HepabpLilus ir?lu%ﬁfafezﬁfeB
[

antigen is present in the third container.71. The
of clains 67-70, whdrcddims3d7éd8nj ugate of a carrier

protein and the gapsul ar,, sacchari de of e hi
P venzae typo B 1 PRLEE SR of B9 RS ORET W or
72. The kit of cl aiwen® todfdgathh6f BhithsB8C3j ugate of a

carrier protein and the capsul ar saccharide of
Haenophi | us i nf | dergpiiengliypde Blend eptesiapmbiane yesdcls eg bR or
contal ner. 73. The i hp o, &l LIRS 3/ GnidlIR Eclhifds 39-58;
conjugate of a carrier pr%tel R and the capsul ar
sacchari de of Haé&nmogfiohaisy ihafSalesredie tiphp® i Bonjsgqe efeniims
in the third container. 74. The kit of clainms 67-73,
wherein one or nor ébPEBMenA, MenC, MenWor Meny

8.

conj ugates is/ar PJ;E%‘ Gty B HeBGiSek ARGo oS Ai e U1 -589-
The kit of clains 67-73, y\/\?{ere' nlone orgrmre 5]?1 MenA,
MenC, MenW orc) Mha¥poomgl tiget emtdisdraomppsessent i n t he

third container. .76. The kit of clains _.67-75, rein
VBB outor meubr dncRiba e s rp e Tk shieey Did® 6
is present in the sggcond container. 77. The kit of
clains 67-75, wherein MenB outer nenbrane vesicle or
LOS or MenB conj dgatpsionallypthe semtigate of heamriki pugtein and the
container. 78. The kit .of

J

Sal monel | a typhi Vi€ %ur%arusﬁgclfh?ﬂ:{% Og%@%’é?ﬂhwﬁ injldenzae type B

of claims 37-58;

3. optionally the one or more of MenA, MenC, MenW or
MenY conjugates of claims 38-58;

4. optionally the MenB outer membrane vesicle or LOS or
MenB capsular saccharide conjugate of claims 39-58;

5. optionally the Salmonella typhi Vi conjugate of claims
40-58;

6. optionally the Hepatitis A antigen of claims 41-58.

68. The kit of claim 67, wherein Hepatitis B surface antigen is present in the first

container.

69. The kit of claims 67, wherein Hepatitis B surface antigen is present in the

second container.

70. The kit of claims 67, wherein Hepatitis B surface antigen is present in the third

container.
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the second container. 79. The kit of clains 67-77,
wherein Sal nonella typhi Vi conjugate is present in

wao b@sneidse cont ai ner. 80. The kit of clai ns 67PGREP2007/059390

wherein Hepatitis A antigen is present in the second

t ai ] LT it of .clai 67-79, wh '
Pl B Lo syt o). haRieia Sl ofaeartiby mrokgrand Her
82. chbsulkd gacai;arieé 8f BBeRdpiBiks _iri}ﬁ@){%a@?ﬁpé’\ﬁ tihprRsdnt tggfﬁrst

instructions for admnistrati on o e vacci nes.

The apstrinsf. t he kit of clainms 67-82 in the manufacture
of a nedicanent for the prevention of polio. 84. A
nmet hod of administering the kit of clainms 67-82, where

vagcriast &f clahls 6707, diheRiSa asfu@érbnd &irBEEstotein and the
concomtantly at the sane visit to the nedica

pr actapsylaregchagde offHaempariiiun é/lugezdsdrpe Bdepresenk jn thgpecond
cl ai@aﬁe%, wherein IPV type 1, if present, is from

t he honey strain. 86. The vaccine, nethod, use or

kit of clains 1-85, wherein IPV type 2, if present, is
fromthe MEF-1 strain. 87. The vacci ne, nmethod, use or

ki’e- Bre it @fi haims 63670, ihercan t oo ple qurrip prgieds it the i
fr Or@abﬁﬁa&%&@ﬁhﬁe Sf HatMophilus influenzae type B is present in the third

container.

74. The kit of claims 67-73, wherein one or more of MenA, MenC, MenW or

MenY conjugates is/are present in the second container.

75. The kit of claims 67-73, wherein one or more of MenA, MenC, MenW or

MenY conjugates is/are present in the third container.

76. The kit of claims 67-75, wherein MenB outer membrane vesicle or LOS or

MenB conjugate is present in the second container.

77. The kit of claims 67-75, wherein MenB outer membrane vesicle or LOS or

MenB conjugate is present in the third container.

78. The kit of claims 67-77, wherein Salmonella typhi Vi conjugate is present in

the second container.

79. The kit of claims 67-77, wherein Salmonella typhi Vi conjugate is present in

the third container.

80. The kit of claims 67-79, wherein Hepatitis A antigen is present in the second

container.
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81.

82.

83.

84.

85.

86.

87.

The kit of claims 67-79, wherein Hepatitis A antigen is present in the third

container.

The kit of claims 67-81, provided with a list of instructions for administration

of the vaccines.

The use of the kit of claims 67-82 in the manufacture of a medicament for the

prevention of polio.
A method of administering the kit of claims 67-82, where vaccines of all
containers are administered concomitantly at the same visit to the medical

practitioner.

The vaccine, method, use or kit of claims 1-84, wherein IPV type 1, if present,

is from the Mahoney strain.

The vaccine, method, use or kit of claims 1-85, wherein IPV type 2, if present,

is from the MEF-1 strain.

The vaccine, method, use or kit of claims 1-86, wherein IPV type 3, if present,

is from the Saukett strain.
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