10

15

20

25

30

WD 2008/ 028957 PCT/ EP2007/ 059391 VACCI NE FIELD OF
THE | NVENTI ON The present invention relates to the
wo c@B@28957 vacci nes for protecting against 5 pptT/@p20amnas9391
in particular to conbination vaccines for protecting
agai nst poli o, dlphtherggr%gﬁ{ nus, and pertussis
di seases. BACKGROUND n vacci nes (which
provi de protection against nultiple pathogens) 10 are

ver% desirable in order to mnimnmse the nunber of

AISAHISVERJIONd to confer protection agai nst
m‘” t"hpe reggl& qg\ge%tlg r‘él%tes X\ﬁrl TH nf 550%% sAdr %gcﬁgcs[ingayg%inst
I nct ease accep PAREESaR covera e rates. e
deaL I andoﬁurmﬁﬁ@whrphermﬁmmmf Va@ﬁies gfRi pro&RAPgE! adai3n polio,
(or interference) conplicates the devel opnent of
dWﬁH@m%t%@ﬁﬁoﬁ@ﬁ%ﬂ@%ﬁ%ﬂﬁ@§esAmt|genlc i nterference
refers to the observation that 15 adm nistering
mul tiple antigens often results in a di m nished
BAEKGROIND certain antigens relative to the i mune
resg&;se observed uch antigens are adn1n|stered

i ndi GPAUARISN VASSHSS ‘3 jcBrProwide iPFusctionAgR SIS Rathggens)
arP rv(;éé’ne REsiBBIRT SHgi"‘ tﬁ GhihHRRE She ngl-n‘B&I bf GinH udsgﬁ@tﬁ' required to

ebacteri um t her1 ae, opt I ona
confexgirpteatied ag@ist pfoilhtlplm pallh;ogehP\/t)J lomd/admnhmmnont GostsBand to

hi | t t
inf e EP A b1 TSRS PHORET A IHs606 F0emnon of
n‘ﬁ%&ﬁ& BRRYtXRAT forOintb8§8RS NedhiflicatcdNdRS qe@@ﬁn&ft of multi-

polio vaccines accepted as effective within the
copootite \@gcmﬁmu tAntigoniay ictorfernes #derd amt Hgerobsaivegomnf that
I nact ivat ed | i ovirus ( Maho D antig
QyfRELRER FHBR bR Balebhe it Mo R bt Fipise OGN gerain
anBideld adlatigenou rtuet snm{umen &bt @BsPedd avhdnusuély Pehtigens  are
(Saukett) (e.g. Infanrix-IPVIM. The present

adnhipisierastigdividpellsur pri singly found that reduced doses
of IRy Elﬁgtlom‘a&tn?és ar%nkr?o q%ﬁﬁc% Qn IRIRY 98 L 5Y8) pOFuussis,
vaccl nes ~carry

rotec 'on agal ns
Cl@@mﬁ[nd;er e, adﬂ@m@ﬂg@@rmrmcuwjm@a@h eadbi J)I'bttqnatly) inactivated
Qroyidé noredzgses of. PV 30 vaccines for th
paligy b

Y).<sandfprddenatiiis B wgis, an /q@ig@g@l@@gg@p B infection (see
foFfﬁI{a’EE’@W 959 ﬁ&l wOMYBEY {a WzobdYWEDY: g\'
ngly S various

ccordi e present I nvention pr0V|
r edusfek- Idan&seyd:a‘?é/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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vacci nes (which may only have | PV conponents or nay

have | PV conponents conbined with other antigens). 5
WRe®80HIAYl y, in one aspect the present inventPOGHEP2007/059391

provi des an | PV vaccine of the invention conprising

[ ' | I AV pe 1 at a dose greater than
ngﬁ@éhéﬁbﬁdgﬁEUhﬁqgﬁiigkyess than 20 D-antigen units,

e.g. Adc:brdlﬁé’ly, Be prsentSinvéMionl proviBePrvatiBus RedidcddRBe 1PV

units. In one enbodi nent, the present invention
vageiges febichnmpp\wniaders Pt carponenty omunant hays [PV components

ted poliovirus type 3 at a dose of
Cog‘?"glggd& ?thep%}ﬁi?}@ e.g. 8, 9, 10, 11, 12, 13, 14,

15, A&ordlﬁgly,'lﬂl, oﬂeQaSpéthtﬁe Prasiit igeehtioni ﬁrSwdbS’laIﬁmW Ratcine of
enbodi nment, the present invention provides an
the, ARNENHEN GPMPFENE iIRALENRIES ROHBYHIH @p%é atrﬁaé@se\ﬁ?@ar than 10 D-

| Uy t
wBELLGU 8 20 BueR Gl o, TR, RO 09 15 o 19
Denbgdiwent , the present invention provides an | PV

vacci ne of th i nvention further conprisin
di ph'hh CmboBIeBt i PO ore PR EREN BRORE sy vecine of the

in{?é?ﬁitoﬂ%%hg)rlsl q{iédﬁ%aﬂeﬂ N&vi tgbé’@ Al dogd o MR Doen ¢ %ﬁJ[l%eI‘PIWHtS

vacci ne l'ul'ar pertussis antigens. In a furt
e. @éﬁpépl(} 1dhi2, riBeb‘érhS 1uént8,dA qpR6\D dmtsgearunltpv VaCCI ne

contiiaelBh E0eEeLC dBrpiRef iS5G PRV R vacein of he
m%ﬂtﬂoﬁVdomp%sfnsgqﬁachvatedqgo%@%ﬁudo%Ip@ezea d BoRN¢F 24 D- -antigen units,

D-antigen units. |In another enbodi nent, the presen
egrﬁaémﬂd?raptngﬁm@ets a thionersal free DTP- | PV

CO ccj.ne of the vention co )
i nacpl \a;(g atl) c%r\rlllel}tu]é’hetpresengmgi:ntlon p&gwgg o&fn anccme of the

in{rdioh ifgeicr %Bmﬁaﬁsmg d@htl’ianaﬁoﬂﬁd indoAtdn@e foxeid dril/orldpertussis
anot her enbodi nent, the fresent i nvention provides a
vaceing fraths 4prmt pllallgsrpholpseeflRy weseblcrrrced il yaseiips BTtizene

U TGS, OSSO B Ay
1m2ﬁ51,t1026wh&ﬁ is28 thionZQsdD- faeet IDJERIP VI njohshindtionavddgirichesmprising

. enbodlne t he vaccines of the present |nvent|on may
inggtygted pg er%sém%i%% dops bst “éFr?PllBé‘Hg%éé? -8RH WitSm t he

gr O%paﬁe{ﬁufs éﬁlb nidht, tlﬂe@'@e‘ng hﬁieﬁ oS ks 2BRoRABLLORE: DTP-

Haeno |n uenzae antlgen Nel sseri1 a
IPVecuinmghaticohi wicéinaof ﬂ@em(fesmonl‘denmemganmhmg ipplidvisus@ype 2 at

nt i ) Nei sseri a tidis VVantlgen(s)
o fibp SEETH BLoniBF g b Sl PEHES) MiRe] ser | o
Meni |RGinbind &nﬁochhﬁﬁt e ﬁﬁeiéng GREHon proeRal b kliSmérsal froe DTP-
antigen(s) and Sal nmonel typhi antlgen(s) in
IPYa¢anity pteon wapoeloéithe lga@tmarqomﬂamgugmatfed onligdius type 3 at
a Qoas%to%ré-a9 Ig-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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WD 2008/ 028957 PCT/ EP2007/ 059391 Met hods of maki ng

the vaccines of the invention are al so provided.
WORPBMRSPSTONS 5 The term "vacci ne" is optional | RBCT/EP2007/059391

substitutable with the tern1 innunogenic conposi tion”

and Vi s" eferr d to as
o noHb g B fnR MR RE g R bigntfh SR al§ afPasiy m o
the poliovirus induces protective neutralising
antibodies. D antigen wunits referred to herein (for
instance in the vaccines of the invention) are the
O total D antigen units of each unadsorbed
Dgﬁﬁﬁﬁfgﬂﬂéntlgen type prior to fornulation of the

fi nalhevaedi ‘Racsihd Th @tenaltyd eabstitutatse Rviktl trnteetn S émafunogenic
formul ated vaccine (typically 0.5nL final volune).
COROPIIBN e ARBYIROYYSHf measuring D-antigen units are

el 1Ko il e R oAl PURKIANEShl Ll 8948R Fhe D

by the pean ar macopoei a. I nstanc

anBgemt |fqern oﬂthﬂetmhaaryudoiaqumtedlmaugahmmg Ehl[‘tﬁéhdse@tanngen
15 scribed_.in Exa 1 ("D-antjgen .

und]tl‘j 5%Eli’rﬁ$ NS gv HF_SL?}I]@,Q\H) ﬁﬁ&aéwlesé} ll%%]élé{ﬁntlon) are the measured

tofa h@refﬁﬁg&ﬁjﬁﬁk@o@ag’l‘[ hﬁtﬁﬁo@e& Salk PV MRSk Bffb formulation of
Phar macopoei a Bi ol ogi cal  Reference Préparation -

theviaiall a‘bicelnf: rwhnCIi’hare Eulded Secrathahivatn dosg. ofCﬁljmuRt@il ®accine

(GRS P oR B e SibitE o TBeGE e i GED apits are
wdlUgndwiie iR aRd | e&?naﬂdﬁ' dre VﬁuBl%hécf’ Y& lindtad@r syoo@lei Buropean

the art. 20 The term "dose" herein is typlcally one
Pl_@mcmpgclﬂawrdnst@mcet Reanjiger |unés oky thencaswigd psingrihe Whlsh test
o RGN IE 1 LS e R PTG L oo

PlAria&posia  peiddss tar &b$t0@aﬁpf¢e(mhﬁ)pe§ihePlﬁeﬁﬁﬁboﬂoEM &bloglcal
vaccl ne congrl SI Nng t hese %\%ngonent s herein is intend

RefercpecaPrepsraden vavfé&tbboﬁr@re wis Segrptariat, e, §odaBRAAE)00) for

t
B A T O e
Bioype2)2Thes thc D»Ei%rgb)l undvaliy pewdll (BdgstoSaikat b, or a

conbl atlon efther two or all three aof these
t ype >&§]§%| ergm iy ty}g}pqll{y( B iERLRHeN egg@ vaccine of the

1n(fe4910§ v%ﬁlcp wbicggf{}‘ oH®irf ec-ctl% %ﬁh&ﬂ R fhan Hoseis @nﬁzﬁ@ Of course

respecti vel vacc e purposes of
varioueddsice mag dladminesteredlin o rvaa(c(me) adn@BiKtiBiiol soheddt s
ere it.is stated herein that X% of

S A Thus

ot ani BT8R G  ieicias PO NRSCQPRRARS h5FeR fainiended
to 'rﬁlééﬁnﬁdc%}aﬂeﬁ prfo Vﬁ'@ﬂg pP138L lgﬁﬁone?'nﬁ cREMA LG, bPB¥hilde

40, 8, and/or 32 anti gen uni | PV types 1,

asafn@mc@ﬁedsoy Batpe c&enuellyst(tatsumc@aéhﬁr aemg of QATRKRAIK tyRyv2 (c.g.
M@EE ?ﬁrntytpée )e garSauke r%'lrl aaéoern 1\1/1\llatt10|¥1I 0 %%P twod oF Sl ?hrees %% ﬂlese
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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WD 2008/ 028957 PCT/ EP2007/ 059391 The terns
"l i popol ysacchari de" (LPS) and "li pool i gosacchari de”

W@ Ogp28a6e | nt er changeabl e. The t erm "saccharPCBEEP2007/059391
thr oughout this specification may indicate

e B Glinar Eablnde BEEN(PSL S5 R BB R Pos) wre

m{eedmghgba@[g ysaccharl de or it may be ext ended to
bacterial "sized saccharides’ and 'oligosaccharides’
(whiBe nterr afseechaade’ athrevgheuhb s ofpecpession R s indicate
edyce
po(g}ésaé\éhggg ?{ ?bé)o%%é/c?%&@ﬁ{dt ﬂ?ﬁldgs ‘t%lfﬁ blq‘lelé g?p%lhn I lsj%c?h%rldae antigen
mfpy dkegtfuMelehgiupslydaestpoids cor it ﬂlaiad@et kxtehdeeh tabacteghll ‘sized-
known in the vaccine art (see for instance EP

saggpgdey’ ando ofigesacgiaiden u@mm nafyradly bisieet ﬂpvé awmber of repeat
un(ftgnglr %\%%R)SAIQ ?Ao@ys% h‘iﬂH&J %elr L&Y £ n%ﬁ AN lb%'(t: Gre still

Sl n e or e stra onu
capable of Rl‘daylngra pratenmvet imr&uﬁehesmmﬁe 1nTehhostt)9wmch are well known in

nponen from en or "conponent(s)
th%r%@&ﬁm%f 61“&96%1106%1’#@%3 h a pathogen” within the

vacciipeseraf “EMelb Y&t i heLgl Ebnllﬁflse n Elﬁ?lg egr d@)§bl% Ostranded

mean one or nore antigen(s) from that hogen.
deprymmritalcoatdd (IDNA) appinghei qmioablp"stth&d@l mbqanmelet%\m (RNA) or

nean % of the stated value, but should be in
alﬁ‘@@‘bﬁekgﬂw h the context of use. 20 DESCRI PTI ON OF

FI CUREES téhiDU8mpondrY@)Uticd DfpatHigeReb@attotfp (P&hﬁﬁbcléffordlng
(RP) of DTPwSF- HB- IP " Met hod = of “production 3"

profsetiarPig sgiok @ pathegers Wéhl@yh@fvaqcm ©é dledms@mop\hemm nsrﬂ@tended

tofnclneralr{%nato ons, ;nl n(ogvl ro% ction 3" was exam ned in
"R °¢ r?p RESH per EFCE fornul ation

( PO' THRY tedns Z’a'ioﬁrﬁi’ fﬂﬂ"‘aﬁpr@ﬁnﬂi?él ‘Pl &ainRYEBken BPnRhin HRY, of the
was nmeasured at doses 100% 50% 25% and 12. 5% of

stasechvalag, dbut Fhgubibleein(keepi8s 3dthBhaperitggrofusd.t s for types
1/2/3). Figure 2. Evolution of the Relative Potency
(RP) of DTPwWSF-HB-1PV fornulation flowsheet. 30 The
pot ency of reduced dose IPV for both fornul ations
" Met hod of roduction 3" and "Method of production 4"
DEAS RARAKONQFFIGHRES i n conparison with reference

| r t | «“
FiREY BN oT 2h¢ Relafive ViR’ o) FHTERSEINRY, Method
[ﬁfbﬂﬁlﬁtd)rofi” withdhePVlodé. at 25% of 4 WO 2008/ 028957
PCT/ EP2007/ 059391 , ,
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
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t he standard | PV dose (40/8/32 D-antigen units for
types 1/2/3) in conparison to a placebo with 25% of

WO Pgsars9se. Figure 3. Rel ative potency of | PV PGPEB2027/059391
2 and 3 at tine O and 8 nonths. 5 Relative potency of

| PV ure I tive to DITRPaHBI PV diarix) .
g b B EE TR, Pinliged, S 5B oveo /LD db Apfbhrison to a
pladeeb et 1M of iy geARonent has an effect on IPV
potency and to evaluate the stability of 1PV over tine
at different 1PV doses. 10 DETAI LED DESCRI PTI ON The
.nres Ve (e.
FGHEEE RN PILRN, BIPY A58 £ YRR S AP ubG Pand's months.
pol | RlativeSpdtbiRy) oMY opdsi wbauled [Colayie ba CITBIPY (Pediarix)

di phtheriae (D), Costridiumtetani (T) .
(Frgweidtet Bgliorixuiguse p)l te deiqupiiei whahas|the Blibrgemponent has an

j i I MAC ent
oL BTFET rBlentind R ERMAAE e SNGE IDF, SRERER il rerop P
dokeor I PV type 2 or [PV type 3, or IPV types 1 and 2,
or IPV types 1 and 3, or IPV types 2 and 3, or IPV 20
types 1, 2 and 3. Methods of preparing inactivated
poliovirus (IPV) are well known in the art. |In one
enbodi nent, | PV should conprise types 1, 2 and 3 as is
DEdAdMDED BESERIPIION ne art, and nmay be the Salk polio
vaccj,ne which.is j.nactivated with formal dehyde .gsee .
for HRaREET @iepliot drodies” o deenedieac COROMRIORGICRI
C isthé: Z8figerdd 8 PN 9 QptioHalk n rium
Oé{r?;ssi gi an g%r?sllg(;brﬁgglbg&g?éaﬁ. , 19%%, %&@F%i}grco%ﬁ%aﬁlteym
dipubtrieeatD)oflostridiive 1asamir(Te.dforderblla perHealst(R) axddeneiitis Bon
44(5) :563; Hennesen, 1981, Devel op. Biol. Standard
47:139; Budowsky, 1991, Adv. Virus Res. 39:255). In

Tieentedene 6f fiythvérkteon PV is not adsorbed (e.g. before
m xing with other conponents if present). In another
IPahyRsgMeeqompaIRBts) P\ conponent (s) of the 30 invention

nay \be?ccﬁl%§ %%zlfedinggﬁe@o(nzl%af‘lbge@fbgf;pgig&{sgf #P\ﬁ 'tﬁﬁ;% P3r IPV tmqe 2 or

al um ni'um hydr oxi or aftermxing w
P&t thpe 3comiponspes 1 iahd pr esEN Jyped h aat 0t telP\etyipodR nmd B, or IPV
the | PV _conmponent(s) of the invention nmay be adsorbed
Yt o 28848t umi ni um sal t such as al uni ni um phosphat e.

. YT DAL TR A GBI )y 8
Inaond erhbodimienthIPNosiplat eompfise Bpes 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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WD 2008/ 028957 PCT/ EP2007/ 059391 adsorbed, one or
nmore | PV conponents may be adsorbed separately or

WO o@eess7 as a m xture. | PV nay be stabili sedP@yER2007/059391
particul ar drying process as described in

W2004/ 039417. i ovi rus, may be gar in cell
adé?ﬁ%F e OFHBOTSe‘F?’I CIHROTFAS g ‘%eeacgo%gée% F“iely o fogpfher as a
miXfurPMKSy by Cie k@bRisé@ Myl BUPdEc@ driihgerel@ks wedddse@bad in
nnnkgy ki dney. VERO cells can conveniently be
WER09 pé@“ﬁicrocarriers. Culture of the VERO cells
bet o & Al ndYRl: o kel Af&FE 190 JTRY: LY %&%é&‘?f cell
of bovine-derived naterial, such as ca serum —an
litchdrSPMIKICE vitdth Bho ubidinheuobdlhline dedvednfrea Uhetksy Whidrel. VERO

are free from bovine spongifqrn1encephalitisliBSE?
cegt canR canyaensly ks suitused, BuGraasriery) Suliyrerpihe MERO cells before

anld%}i %Qgg' iﬂf&%gﬁ ﬂlaﬁqﬁ\toqve tﬁfetugio%&v{‘ﬁ -derY\jeﬁin?ﬂéﬁa{fPS)ﬁcR Gs calf
puritred using techni ques suc as ultrafrltration,
sedinafandtth@tmaerial aholuld foe eiediogl @@ sourtees avhichare free from bovine

adnmi_ni stration .to ients, the vjruses, nust be
Sppﬁ&mﬂﬁphaﬁﬁa ety Qibise mei & Bd TP Rt such as
lad¥h b 0mir Hgdmi;@%mﬁer MbivHS SSridIRYMmBELIp @b R febiffq@Rduch

I nactivated individually, and then 5 conmbined to
asgiltvafiratoom dexfil tratioa, ond ¢hromxtography diridr Ry admoeitragon sepaients,

for. addition to the dsor bed di pht herj.a and tetanus .
g rvnGen i orrtegreleaRoRn et CotRuEl By GeameR with
foliilacydY. conpri sing vaccines. Antigens in vaccines of

the invention will be present in "imunol ogically

ef f e¥irisge maApUPR Lrowne putified e mastivaied ondigfduphpt and then
B g R PTG R0 B P A5y e
adesr®¥e diphetitriafanditslaasLantiden age perteais@mpdeits #6r BTPw-IPV or

si ngl e dose schedule or a multiple dose schedule (e.g.
DiPeIRNicogpByag Veqcigsses) . St andard doses of polio

i .end i i Qen. WA .
ISP S GOS0 TAHLOER b
cffeoeied amatnes’ palthewdmitssttayipe o2 tiendnddnt @Sanbindividigéreither in a
S0 e A LB R B B fromionaione
Dislseigg It eSniGt Yneﬁ/olgg‘g stir?é db&Augedud Q)?easnfﬁitﬁ)lé s £ 8heBie (c.e.

to obtai good | nune response. I n one
inentiod iboesitr, daaes)l PV vacci ne dose of the present

i nvention canpr.i se between 10 and 36. D. anti gen .
uni 1R ARes pE ko (geqiicsyipdantend 30 sgiiaipAG afigtp gnits of
inftiviRd b3libvianrti,gen s atnﬁ%en 13 iRRal el psﬁmﬁisf{%kt 2 and 32
an | PV vacci ne"dose of the present invention nay
D eotigemi wsets bPiactiyged dolmtviras tpsé (ofg. fak{x-[P\AMD).i gen
units or a dose greater than 10 D-antigen ynits an
| essHOHAYPT2HC BroShRt GEFIQN inRYS SRHBEHER b bt HET dosgs of

IPVRE& BE WP ® Bbtall'8 JYb&8SBMune 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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i nvention may conprise 26-49% 30-45% 33-40% 35-37%
or approximately or 6 WD 2008/ 028957

weQNBAREReD7/ 059391 exactly one third of a staPdBER2040059391
D-antigen unit dose of IPV type 1 (equivalent to

a rOXI 1 4- 14
o GBRESHS IR Sanfird o Dot faat i dofs domynding ™ felhatpn o
ap¥ﬁs<@mm@13dns4=-19f6 1783pI R8B! 14-1¢81Yri 1918 DRMIGEHTBRitsY En another

1-32 D antigen units, 12-28 D-antigen units, 13-24
enthogimeniean LAY tecepc tascol mﬁa:ﬁ@segbmvamlqrsmas cgmprisy 11-32 D-
tRr (0] e O

anttl%égr? uflits, ﬁ%vzgnlp ?J(x)lhﬁ%la Mmt 13 r24se %ﬁgénl€111% %_ 4= %(? ggaﬁltlgen units
ofUPVttgpe 1.2- 19 D-anti gen unlts 14-18.5 D-antigen units,

or 15-17 antigen unijts; for i nstance around or

ex ae@htvnqtsvebt ailﬁtlﬁ&ewceiﬁ? fleseqef thpyrasgidnyentipp maye Gamnyise 10-

t h
19‘253’%-%&%9 ufétfs $2M9 aﬁﬁ e Bn&é“%ﬁﬁ%ﬁ&ntié%é‘ﬁﬁﬁﬂs?@r T8%7 D-

1 ess tha anfigenunits
an[figemtuhigse forimdtérge (aﬁqmld\oale&zmﬂytl@ Dﬁnﬁ@i% wfitsaf ﬁ%mﬂ:&rld 8
D- ant n.unit. d or around ?r exactly 3 D-anti )
ani £8 % urthes el mfnf( Suvarsieh e thegprayenidgvgptiop may omprise
lescsttﬁﬁ}ij@‘ijjal%légh%ﬂ{tb gen DJQAt{gfeﬂ QSRR eqhﬂfaiacﬁmohﬁ 50% of a standard 8
enmbodi ment vacci ne o resent invention nay
D-eongm wet dca;ppomnm et gxaofly é)&@nﬂlgenamts ohilPY tyfe 2a(equivalent

ndard 8 igen unit dose of IPV type 2 15
toaé%?%?g?%tﬁ?(?@g%g?%ﬁlm é{1|0§63)2 7 D-antigen units). In
a f unt fHRthee datdUIR:, thehicYiRe GfNRS %seﬁthﬁv&{t%eﬁﬁ comprise
i nvention may corrprlse 2-7 D anti gen units of

appmema;telﬂ or exaothene tvidondi anssendarchf D-Putigeacwitrdosel @§ &ottype 2

3-6 D
e ERba BT R M T OB T2V Oy e, B0

Al 't ehnafurther ymbedimehl taegicties d08R ®bsdnbénvehesentay comprise
i nvention may conFrl se 2- 4.5 D-antigen units, 2.5-4
2-pDaptiggeanith Pt B\oyrg 23 Isamthgiembedingit.tag 1BV yapyng gpge of the

ol B Bal L CoRRRSLTE Dol (RGE, o8 sob LB PUSRED v
typdran 8 and | ess than 20 D-antigen units, 9-19

D-antjg nit 10-18 D-anti,gen units, 11-17
D- an%ﬂ fﬁlwﬁx 138, IPYZVame&d&ﬁ? PB%}? RIRTNE MVSptiRmpg comprise 2-

4. Pmaidggﬁﬁnﬂp tssy 15 Bt H%hﬁg‘&es 3royndti nﬁmcoghyv%yﬁ«pe

D-antiQgen units of type 3 qU|v ent
25- d3a. a%hﬁ&rﬂ]ﬁﬁirﬁ@lt?ﬂé@/éccﬁﬂas 26thd r8#mimomtidl nvfydbonfpriae 8-

andard 32 D an upi t dose n _anot her
203 BB R A s e el Ahath s RERe R0 Lh Ap HRBRE; 819 Ryentigen
urfQR-1 § -1 ARRH VHIER] _h Y D_lﬁnt?éﬁ(ﬁnhﬁ( ones ﬁjlaﬁtfgeﬁfunﬁs or 13-15
standard 32 antigen unit dose of |IPV type 3

D1{agtigdny ahigmtfor onstgmoe exoundt @l gxacdy 714DDasntigge nmmanfslj’.V 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.



10

15

20

25

30

In a further enbodi nent, an | PV vaccine dose of the
present invention nmay conprise 8-29 D-antigen units,

wW@2@8/02398nt i gen units, 10-23 D-antigen units, BRAFRP20D?/059391
antigen units, 12 17 Dantigen units or 13-14

f, LPV. ty 08/ 028957 .
porRlIE0DEadtY WeriokiREr SE i PR BUCUGab iy cqmesise 8-
190§ DtdiRigeh @ERA- 1mmearﬁtig@m ufRY, 10013 Dsgntided Anfes, Harg Dogkigen
units, 9-19 Dantlgen units, 10-18.5 D-antigen units,

unjts, lt%lﬁﬁalataingg@n uniffi t13-171D-anfigen maigntor dénly rangigen gnrts; for
1nBé ollu&(a ty l%rD]a%tI%%llP- nt I gen uni ts; . for

ance aroun or exac "D-antigen units. 5 DIP
VaCCI ne conponents DTP vacci nes are well known
vaccines to prevent or treat diphtheria, tetanus and
EPVB%19€1§%mQOWI§§ase The vaccines of the invention

may ISW%C? esdeifglg\zleﬂeﬁﬂg?v y c@ltn@g] %Sﬁl%ogl{tqfr t&%{a ﬁﬁf.e F’y teglnus

conponent erra a en is typica
andi Bhpheztsiva dlsr)aee dTheThaacqmae pafr tt mmemfon 0 123 Imbh@ri’sea diphtheria,

toxm%zqL s well tgsgumsnt ed. Any suitable
gy |p§rtP%§k“o‘?°6nH?é1§n used. For instance, DT may

be pfl%dHfgﬁ%eRX a‘ﬁﬁgéﬁ '15C%I iQMyof difhehdr@XioRofdr Q'He re%a;ation of

cul ture bact e I um d| theriae foll
dipltheria tixous t(OXi )fls oadli dnepmigoted Analsumhiatdlphdleyla tnweld rgy be

TSP E e P v W ea € T b Bt o » cultre of
&g%lb% fer@in &L%Enﬂ&'fcﬁl@%d%? Hesfdhal @&Qxfleatieﬁ ﬂutﬂ@glt%ZUVely
5,843,711, US 5,601, 82 and US 5,91 17). In one

mededutpurifivationof & rqwe@mnt A gawcticalin dﬁpméiﬁd Enzsggumﬁ;@foxm

(fo?fr g)?zprglf XI&?I}A ?,h aCt | an7t§ Sa]%fl_descn%rs(ié ];né nﬁrsatg 7@61017 US

5843521 101U9 £661, erana IUS 5 9n7 L01ALIn efc crabRliO¥ht AT eé re@é’nt at an
exactlgTSZLf Ber 0.5m. dose. I'n one enbodi ment ,

angiiush pherd0a’7-30Lf escanpgodmatehieos expethy 7 Sk f %95%@%@%%“ In

o A LML T SRR 0RO L S g o
aplpmxemhﬂetynofrayaddg 2adpar (b&ﬁhlodldm & oat wmtrmdumm athte &pl@ﬂherla

al um ni um. phospha In a further . enbo
tozsﬁﬂé i ﬁggf Iy CRERLITGY ﬁ?&yﬁdﬁ@ s@gawbaéualaﬁwau@ thtua és a uminium

Qdeallﬂrﬂﬂa'tﬂémelﬁ%q{rﬂ%ﬂt dﬁ]g ﬁhﬁ%ﬁ"g‘t&o‘ﬂ@o@n émﬁﬁon y be

e tetanus antigen o vention is typical
adsmﬂoaah usntd ox i adumiviinh oghdt tsﬁch s eplamimgmt @hasphstet dmoadﬁmher
are nown in the art. one enpodi
erftotp i Gt S b et i Po A0k OR g SRS Bhradh aluminium
h}g%gl&ggldojlurg&%lbhgwﬁmet etani followed by chem cal
detoxification, but 'is alternatively made by

pur i Fhectstanon amfgea afdbo myientzont is tgppically 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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genetically detoxified anal ogue of the toxin (for
exanpl e, as described in EP 209281). 30 Any suitable
WQ 21081026951 oxoi d may be used. " Tetanus toxoid PEIEP2007/059391
enconpass innunogenic fragnents of the fuII-Iength
(for |nst e - se 478602
B o b SOPGsph S Clapts, oSS i sy 103
ad8orB8d Ldnto Sanl Akimin@im €3eAChoh QK ARMiKixTRhedphatkO L Befurther
0. 5nL dose. In one enbodi nent, the tetanus toxoid of

cnpdimentethe itepnuye9xpie raws be Besprbast entar miriwicraflratk aluminium
hﬁiyo d@gn&aglwnnﬁrg@ﬂ%r Y 2008/ 028957 PCT/ EP2007/ 059391

n an eimbodi nent, the tetanus toxoid

of tTie parssit icompomynt e theaﬂlsa[thmdmylbe cithcradodltiilat (M) where
salt such as al um ni um phosphate. In a further

PUsHHSE dPSFRISSS taRBLenst aisuYsadoR |V\dloh%9ﬁ1bép‘é{}jé’6}%¢edﬂ]éﬁﬁit yhale cell
6%0 %s@cf asbt%rﬁeﬁtllﬁfycg Bhed?Ysll o é/qfe {t‘i‘wﬁﬂ LU known

ate. ertu I'S conpon vention
methgdsb encdudihg meacnﬂvy [freke anethéds) Swble n&thqmls midyi mdlu|de thtats@igs 55-
i gens are used or whol e-cel | where kil]led

6Mc?cﬂre56c@(? C f‘gfe?ﬁgggmgteﬁ o1 frel-3Q Htlﬁ‘ét%é’r% f9s§ for 30 minutes),
RSB o PP S o2t Sy PR BB s Pl oo

ﬂi@&raﬁiﬂ@ Lﬂjﬁuﬂlﬁ@i) t€ot@ne-b fe.g 6BkecOtrehfrehQGt HOh RnfpRrature) or
m nutes or for 10-30 m nutes, e.g. 60C for 30

acmonenlbéﬁag thirefteratmentelay srong ecraperagtunsnst foewth tpeptmentras)37°C)
infhithREy o RCFuhE P culia 4ok Pl Bib R TG er ol

1986"WaE@hdI €] 8 9! Mol @i §rdparing kalled, RWIR&-EdIEB ARG RY1ussis
roon1tenperature and fourth treatnent at 37C

(Pin amitiablgt fosnthiss swentaen axamipiclosalipnaWVél 9312414498y arg suitable

fo%%ggéhﬁ\/g}%ﬁis ﬁér %gd e%ia)ffl ﬁg I%/ Hegg]\% ngles al%?+1ﬂ§r5a1 has been

usBorideahelpast ﬁﬁtHeUp&IpSraﬂlEn (oPWRillediivitald-eclf Borddiit pertussis (see
invention are disclosed in WO 93/ 24148, as are
belay ) dlmever, ¢ ang smbedimeat Kdtaotrused i B fermpfation process of the

s. Thi onersal has been wused in
Va?%;llelg- past Fﬁe@@ﬁ‘f&%ﬁh&?

e preparation of killed whol e-cel
Bor déetPed ti@semfri 6 30E, (€0dOhdé-awWJOUHDIMB0 O, i18-23n®U, 15-21

odi nment used.in the formul ati on process
105 o Haund g %%2€?(5?H%tyym°ég¥ﬁ§6di nvention. 20 A Pw

doseASglluﬁdrE’[Qd 'Vagﬁlmez A0 M well- lglﬁmjnaelnd ]rilla};ngfn?*’se 5352 Rore

I QU, or around or exactly 20
anttlgmscﬁrbmy m&tems txeld My fiRamerB@wi hmna@ghltlahs @H\A) | pertactin
wn, .and nmay, ¢o ise 2. or mr e, ntigens
580 T e 8 T e e itnite RAGHEGRT seBfis PT. PHA
andFMON, KRSIoraGkéiRes 6fpﬁ|é|)1nvéﬂi@h%é§n@&ﬁﬁﬁsezPﬁ BtoxliflcdOBE a well
enbodi nent, the Pa vaccine conprises PT, FHA 25 an

knoRN, m@@ho@ ob forvaddsihpdss tredtmehieot by meanisort m‘iﬂtl@mﬂ@T daivave).
Su %‘Elto fons Sefdresﬁ{ues th:“lnn 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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known net hod of fornmal dehyde treatnent or by neans of

mut ati ons (PT derivative). Substitutions of residues
wowraBozsIshe S 1 subunit of the protein have beRCI/ERP20ATI059391

toresult in a protein which retains its

[ ol ogi cal,.an ot ective propertijes of PT t

w ¢ g a Rt Bef ) S B5hah TS0 en g Bue: 10-3lig or
o RO L SERERET h A SR T RUE TR Bl pcd
antdhgoupt eSenktly bnyeitbtioatel Bl Shor IBup ot 6.5mlyddse. used at

doses | ower than 20-25g. 9 WD 2008/ 028957

PCT/IEr2oeMtOY38at FHAisomed ehtoainpertof BT 0w, <@iigal 0-3hng or

o S e By 5 P 30 B ARG B iment FHA is used
at ﬁﬂgﬁghﬂpﬁtexF@El}’zo.cr‘rsalﬂgfoqirﬂatglgraﬂ% Qngn%é‘geer sEKaptd y or

appr oxi mat e r 8g ose. In one
enbadioierimtoldndt PRI & w@ked ana@amoniit «ff0.2260g,0.8-1408,2-10ug
10-30g or 5 exactly or approximtely 25g per 0.5nL
orggedly errpparesimetelyetrsoriir L Bep. Insanpslar cnmbodipend #Bdnis used
of exact!ly or.approxi ely. 2.5 or _.8g per 0.5nL dose.
ot P s 530 ReTrPRN (5 o e dte Re” S inbunt of 0. 5- 209,
0. 8-1h%@he eRibd@Bnen®thE¥&fishi¥ OMmpaRRH X iHEBARYioR thah®e adsorbed
0.5nL dose. In another enbodiment PRN is used at an
ondggreu rifuroiniwer sselt |sycloas atwintdin® hgdwxidz, Sy apethci0eBhodimegt, the

I.n one emnbod] t, the pertussi,s €o nent, of. t he
PeRYRT QTR OB SreBPorbey SR Aope Lo R R at Sl g s
al@Sin@dkrd PHYspIAL YR @XfuftBer Embaditieche thee FBRENIFESSmpdiRAt may be
pertussi s conmponent of the invention nay be adsorbed

adgerbed antoad miitwicrhbot elusiip imady dregidmind dnmphesghgsphate. For
. fur ; i . per 1. C nen : :
ing b 5° SbaBTRAFL TS PP BRESARE oo AR by kiR vien
PR/AH Aahdsaiteid Wwitd hsgihiabe hy droxidd Saliumstiamcshok pha@n6r a mixture of
enbodi nent at | east PRN Is adsorbed onto al um ni um
droxi de with PT/FHA adsorbed onto al um ni um
hydr oxi de, al um ni um phosphate or a m xture of both.
Furt her antigens 20 Vaccine fornul ati ons of the
Fumhanintigens opt i onal |y al so conprising DIP (DTPw or
DTPa), can _additionally conpri.se one or nore antigens
sel e¥4csher fymulions g‘?é)ﬁ}? dR¥rafieni Aptiefrally el samisgpg DTP

(DWW BF BTPRS, I AR AddTHBRIRPEIhMSsel de! d8RERE R AN B8R dSrom the

Nei sseria meningitidis A antigen(s), NeisSeria '
groemeangistingos Hepantis Ben(fsde, anliges déranmphiteninfigenzadibsintigen(s),
W 135 ant.igen(s), Neisseria nmeningitidis Y antigen(s), .
N G B8 e BURET Bk B L i G @neeRS, Nelsseria
m@ﬁﬁgiggﬂ(wast%F{tlge gsi NAREHGERkshginap! "PN&ltldndsy,PNeisseria
antigen(s) and RIS, S. Typically the capsul ar '
meaeghidic | Bl dlabr o m8ifzadt ¢njeas(sbfHemege 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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pat hogens may be used. Antigens wll typically be
present at a concentration of at |east 1 g/nL each,
WO arosioesssance 1-20g/ mL, 2-15g/mb, 2.5-10g/nl, BCcBEPIONLT/059391
or 4- 6g/nL In general, the concentration of any
anti ficient to a
ARE: R R VER RN R R R
onltd @n RN@hBeirh \selt &uth @a@Yur@hiunh Mgk aiealin aﬁétlh@te BimbbENRAL, the
renoved by conbining them alt h act ual

furtherugndigens ef the inercrflonEmpg et actsm@@& amésy ap alyaigije galt poch as
7 /
amﬁﬁnﬁggg)ﬁ.gszp%%% S Hoile Ublofinat the dPfel MR rmay be adsorbed
onddl aanhb@gte @ittt aluahibitid hidrosak tand Utlmasural phm;phattmor may be
hydr oxj de. I n another enbodi nent, the further
ungidsqrdhs of the invention may be adsorbed onto an
2l U )
Fur  hap SRS e e PR Mlh REGREOREy L Coffugered 0o
caaiis Qrdtenh congmismgel helpenﬂpetopés 1b0jrdierad) antianicel minydogexiday. The
.and. al um | um hos hate, or may he wunadsorbed. Were

1n‘éené]85§1&ﬁy € B?mE’Eﬁoéqu% gen is used it may be
con; Mg%equ&ﬁa@ve @rlfsiﬁ g%t&hehﬁlg(‘eﬁmh' ﬁiengorﬁg_&‘%cﬂ%r of the

epitopes in order to nce i mmunogenicity
inventiens moriciragidainsadiog tprdnsigeh neg Beamed i Ryotepr oerepershts of the

10 . er nat ve to te ant gens. in the
copnnRet b IV EHET il e B RD ) By Sl SEidc e Hgtance
DKNAE vl R UtBY e Heedf aR5IedHidn t1Ee RENRE B BfotdiReSimilarly,

conp03|t|ons of the invention may thus be repl aced by

com@ls@lpns adl tile( froreniiens tragyc ¢ompRise pwbictly whichbeime tshecharide
nc

a“§rg?ﬁﬁ %gl mlt%o?ogﬁsp 8)§Ia H %18 SO 4 e? ?‘goalﬁveﬁ%esgnm%repcl:%:ﬁpmdlwdual

sapeHatigt Besmpbricats, 61 Mibg sgptanartittten. 15 anti gens e. g.
m not opes or anti-idiotype anti bodi es. These may

repl ace individual saccharide conponents, or may

. em Hepatitis B antigen The preparation

H%EEE%?%%@B surface antigen (HBsAg) is well

doc unenpreparatidDofSHepdtis B xarfpleeantiblan (HBsAlg)els vadll documented.

1983, Devel op.. Bjol. ndar d  54: Ge et al
Sepggr example. e%?ﬁf@?do?ﬁﬂl'é%&;) Desotops @atzzi Sa@fbﬁg%é 1138; Grqgg et al.,

y t iV,

B o L A R I8 Py SRR g folows.
Omd a&':ﬂmdomvol@hs oniifyipe et arttigen Bn gartroubats foras fioar ge plasma of

uan|t| of HBsA re synt.hesi n the liver,.and

Chio heein A i, i B SEPEASS eTPsAL gt SiethesRla il tiver
an'd%l%&steki%‘to tROBbHE StrdBt HJ&%%% JhVHB‘(/%%fe%ﬁoﬁ XA RBS GhdBivolves

protein by reconbi nant nmet hods. The HBsAg may be

cxpraspag ¢ pivyeiebprresmnlynait DN Aen@hodh dhoryBesg may be prepared
byceexrp?evss%halg tﬁ/eeﬁacchar%}n%/?es c’ere!vrl]sslc?e%tlea%te p%c?na Frisdet ceils %e g. H15) 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.

11



10

15

20

25

30

manmal i an cells. The HBsAg may be inserted into a

plasm d, and its expression from the plasm d may be
w@mBHzH95Ed by a pronoter such as the "GAPDH' PCOREP1087/059391

(from the glyceral dehyde 3 phosphat e dehydrogenase

e A PG oA R TR e by Ao rblets o HBsAL”

iné108& Aty IIBSA € Rti SHCH RSzmddit BcdrQIftddplBfing tHRMnexedlaifgef HBV
chromat ogr ap and ultrafiltration. After

supfaeq ntieani b nw?/ | bersdgrsiong thys i adfiben tythe@24iamiye peid sequence

ot A, S SHEHE O, T8 T o9uBay A B0 plgsrences

théi@ml) sHalésAr@ Be iherehh ae@xlroe@sridyonf dédepal tdritsin Ehllsulr bm ®&f a pre-S
antigen" or_"HBsAg" includes any HBSAg anti

Seﬂ‘#%?f@ﬁtdeﬁ%@ﬁédlﬂ th abvayekegencae Lghin GRATEHOAY. b patigular, the
HEKES BES AR D oobipdftit cRRHARELT LR MiEhedines gomprising

reSdasnt 13gent5(foewdd by raiducet 75400 of 889,-pNatiuré HESAg@RItive to

and referen es 5 th reln BsAg a erein d cri hed
men r?a vy orbaﬁlﬁ%aﬁ 15,18 vgps ﬁg sgfotglpep 1Sgpo ypeptide is

reREQHENGET 8Sscd@poniPed '@Bé&%wﬂhﬁ%ﬁe E@d;?gro?%‘eeﬁvﬁﬁﬂ)n' fay also
EP0278940. In parti cu ar rrse a

inglofly plep prodé -m‘o%ﬁb r—Ssing)e@nda ricsayibad | 1tj l"sl%ﬁir@&ﬁﬂ,ﬂe (Endotronics) or

T G R T g I R
HBRES o E@igﬁl'&sd‘r{'&%a@ Als@ rdteP@trhithts BoV bidtﬁﬁ)l@fhea(éscal)e mutant”
serotype (this polypeptide is 10 referr to as

des@réerPO4W@39W)l47Q%B@rA§PQ§ 111RB HA 1 hespsaialfse HE¥s Aghwherein the amino

ude t R~ pr eS2 -S
acl R A EPpsRloR e B B B0t s on o5) o
an al IguEBsA f efag e 1ﬁl1ﬁh10@éfdrﬂﬂﬂﬁe %@ﬁﬁwsbﬂ@ ¢0mprREI0U&ASple
(McCorm ck and Jones) HBsAg as herein described can
S aradeinradensy o Blaph fea¢pnzposte Pagickampfar epmpieLEapk whgtcaht s as

deﬁ@éﬁré&)@g lnﬂi \éoc?egl/oflefs}?%% $5prgtp 915]0%821%:‘%&?u i on%h]?' IpXrtlcle i8

wherein the am no acid
adpmtageomlylﬂ hel forrh dn avhiphrit Bexpresyeddh yedsne. The HBsAg
may be in particle form The particles may conprise
for laxaensl eemdimeitej AB#AEneisorthpraynbgerc ohysdsi e EngerixB™

(Rl RGing BRI R woighhy APRL G plh o A RESUPes

par tinCére Erfibodeheat) FIRRQU & yreséhttamnf@ﬁmﬂt ra)fmp_@;tg i8-1518¢ or
expressed in yeast. 20 In one enbodi nent, HBSAg Is the

apaniximetslyuwedaétty Ehigerar QBTN d¢s@l axoSni t hK i ne

vosd s B Ryftale, aBibStirieg e it byt St RE TRty phagphate.

Wl%@li’uﬁiﬁy 0156 Lo IbefBrel ptx R W@ﬂhp"tmbﬁfétrebd’rnﬁﬂneﬁﬁéa@ésb’rlbed in
ng per 5nL dose. Hepatitis B surface antigen may be

éﬁ%é&) dmeOHma‘gmﬁtsrB gemphoanthewd 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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25 which may be done before mxing with the other
conponents (described in WO93/24148). The Hepatitis B
w@ropozssT shoul d be substantially thionersal PEBEP2007/059391
(et hod of preparati on of HBsAg wi t hout thiomersal has

CREE R8Tt Bl a3 Vo gy A Erg rovein ity The

sa6EHABHE Sib NG palin g €S ribbRMrita@IRRARI pHesphfé.| TRNZHS ziﬁ»t%@n Bnay
have been described in W97/ 0069 he vaccines o

omlﬁéalimb@ﬁdmbﬁwowé@nmﬁynmpﬁmteeas fliesertbgshin We097/00697, or

g N e AR T Cld -

spédslﬁmpfdaﬁmlsmpu@mfl uenzae type B conjugated to a
carrier protein (H b). The saccharide is a pola{ylltarrer of

ri bddean am&gepdqel% ambclf@glﬁﬁawl@ anrHEMIgMal P gehsargyherein it is

m%méc“ gJ( éX %da%l/ %@g%%%a?&%‘ %ie&ﬁtqe QU hﬂ)trechgsc‘mtlgen on

frabsdomipedmi odjWEm2/5a0 24 navr mmalyeah ah thav;&ocwssi ewf gﬁonﬁulatmg the
ecific process of adsorption. By an anti gen bei ng
5488r bed onto an al uni ni um adj uvant salt' herein it

| S fiRaRky bOLofY & d}Alardd GBE 855 pidideA I CRE &b T-helper

adsorpt on ste the~antigen on fresh al um ni um
epadpfm(ammlsiasl tof nshlnbt are ndescwlead! balothe apd ones deofetanus toxoid,

| at t 10, Hi ' ted
aiphgi Broy BN AT SPEEH' RS BBubb o BB he T hel por
epi tPpemie¥R RbBIised athing ba k& od @Gl Q%fén@%!r@l%uslg (g, with
may be tetanus toxoid, diphtheria toxoid, CRW

dﬂ(uéh'fp teptienally t:mplﬁsmgnoélrﬁtr)armgemﬁ otoginenpnts wfbthﬁravgﬁcb@es of the
i é’n%%%l i sed and nay be reconstituted extenporaneously
Y with diluent, optionally conprising other

ant llﬂe&hé? chdaRRRent Hﬂ&fls tR&cHAGE IaResmOintt b 5-2Dhg, 8-15ug or
invention). In one enbodinent, Hib is present at an

ap@rmmmatebzforﬁaxaﬁty 1@sglgcharide apxp(} pxlnimbel y or exactly

cobcB R S T 55 Rl g e o
ar&nﬂi%r(é&actﬂf Pg%%s&ﬁhﬁ‘ﬁf@ hd ¥esribdl iRARONR O
descri bed’in 02/ 00249. 20 Neisseria nenlngltldls

types A, C Wor Y antigens The vaccines of the
Ny R VR B ol T BANREYG! oup congl St ng of

N.  mEHY wigtinbgbSthe YRRnfod MRRAurther 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

13
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optionally conjugated to a carrier protein), N
meningitidis type C (MenC, optionally 25 conjugated to
W@2@aned9sT protein), N nmeningitidis type W 13BCT/ERI00Y/059391

optionally conjugated to a carrier protein), and N

+ BRI S e MR S o B AR MeRREL R € g e +
MERUPIMSEWONRI@AY . nore antigens fromthe different

strains of N. nmeningitidis, which may be used al one or
in dnypnesmiodimensntheNeigerid wigningHidie cerpansai(s) of the invention

oEPURSRSIS B85, B EABEL ARG AL oot

enidivherdve nke Wdilsaa MemMdyitidINe sodnpeneERAof tNenaventidaniVay be
MenA 13 WO 2008/ 028957 PCT/ EP2007/ 059391 + MenC +
adppied Qe pany A UM \Viaty suqle e alumipivme phesPhatsr e ﬁAfurther

enfRdfmdnt MRONY it em}l({} (19/5@ %o@%ﬁ&ﬁ@ﬁ@‘g% bk Iaﬁsol}@écﬁ&ﬁég b Fnixture

nenlngltldls conponen t1ron
ofaltsh rd:bmdmurrhdl}aimomdm rndi dumsdbh gosphas kbl ong I&l’Il]DD‘dll’nent the
hydr oxi de. . anot her enb d| ment,. the Nei sseria
)rn

%‘ﬁf’ﬂdﬁf’?”&ﬁ@g‘écﬁ?&&‘?é‘ﬁl%t ?ﬁ@aﬁiw‘m PYA dpydpwant, e.g. an

dégﬁg&gggugghga@n al um nium salt such as al um ni um
phosp ate In a further enbodinent the Neisseria

meningitidis corrponent(s) rmy be adsor bed onto a
ni um h xi de and al um ni um

N?fff&é’ﬁﬁ’é‘f”é”g’f’?’s dree %ﬂ’?‘b‘ﬂ?%‘i‘ﬁ‘ Nei sseri a

MeNi T $dclinss 6PTHRARERH: LR mdYBA s o MREB Q@fdndt such as
adj uvant, e.g. an 10 al um ni um adj uvant salt.

anl\leutslsarqndormwmlcuqmweb wpeiessrﬂqeébmoWQﬁit/@%?éﬁ( YOaH&05890,
1 oNn ma a
RS, O OVEIN AT R, SRR e o

de@&a@\%stﬁéﬂeb@dmtlg\ed/ml/sm%/ﬂm $Pb &0 or céhﬁugated L2 or L3 or
W04/ 014417, or WO04/014418 or a conjugated Men

L2 asb ;B apenyagacheal 4O 61 neerVQai(0gd) iy pn%lﬁmbg@ﬁlent the
ME@B g(r)mﬁﬁrgena d@fﬁt@é%&%ﬁ&o@ﬁla bfe 8{0{%& &Rglaﬁl gﬁ\ﬁx%ﬁmh‘?sa% such as

neni ngococcal (as'p
al@@RdurD 14yt dYide.| in cinethenbmabodemtnt, tthe Mhm Bcomponent(s) of the

. conponent (s) of the inv ntlon or pbed onto_ an
Inygniien MayResagdsprogt ORton ammwrﬁ.sa%w@o%c?iwa@mm phosphate. In a

B D S P b gl 4 @] gf bot

alasinalm nytiropmig ad phlateniuinn phosphatet e rorenbotodrernt tlve MenB
MenB c onent adsor bed onto m xt ur
R IS AR R B B A AT

one enbodi nent the MenB conponent(s) nay be
unadsor bed onto an adjuvant, e.g. an al um nium
Sadaioneldenty phihntigen(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
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25 Sal nonel |l a typhi antigen(s) The vacci nes of the

invention may further conprise the Vi saccharide from
w@20080289517 a t yphi, which may be the regi st er edP@r/BE2001/059391

Typherix(r), described in EP1107787, or a conjugate

thereof (e.g.. wth a carr ot e as. descr,i bed
o e itstute 5 ol i B ep Rl ey At oS In ome
croddB&aT ihbet isBcditidQ9)y hRY0BY Iinalforisude on® eirkagivarite.e. an

the Vi saccharide(s) of the invention may be adsorbed
algpingura adjuspifsplhi um sal t such as al uni ni um hydr oxi de.

I n anot her enbodi nent, the Vi saccharide(s) of the

i nvention may be adsorbed onto an al umi ni um salt such

as al um ni um phosphate. In a further enbodi nent the

Vi saccharide(s) may be adsorbed 14 WD 2008/ 028957

PCT/ EP2007/ 059391 onto a mi xture of both al um ni um

{ . al um ni um phosphate. In one enbodi nment

:Hgﬁgﬁ%%&ggggﬂgfnde(s) may be unadsorbed onto an

adj Ultentomporgnt aiffordihg mraicotmoradpainsntiesaitis. ASmay be a killed

patitis A .antigen(s) The corrponent af f or di ng .
atfﬁ%@tt%c&tﬁl%tlag aﬁnwcmeepafort Pnplege pproguel iﬂp@an as Havrix

(R%%fs%ﬁééfﬁgéjde%ﬁz | ff1 §1akb ‘tﬁl&gﬁ‘e( E;‘lglro AR A?')r tgglgchwésr 2 killed

nown as Havri x ter ed
atmﬁua(ﬂachxmﬁmet ddivicth érodi dleolgMsaT5 stﬁnﬂ\ of Hulphttis AsvisuskKHAN(sce

R SRR S PEabA TN B PN S  afh, ro

ME/@CVirH?SWf’PJ allf@% bfio'dﬁctpmogéf hplEHARGE € pblishkd - ]%éghKline
Prog. . Mirol. 37:72 ancg %e prod ucP rmnogrgp
Béeleha/rnlBablq@m:aJls $%éld blehBng ten Ki/i (1@908@&!3’]%@“5[‘@93@@5}; have

1.991 Fl.eh 1990, Pr d Virol
CHEVE ihs,e ¢ "l%@&%@f@%%.l@g}ma gep ep\?ﬁ%qla@yof  B8atits A
and NIREAN A B pRAEh B Rb FRTH Kl Ri¥n@fs d1BRREIE] Sgathst 818 common viral
di scussed approaches to the devel opnents™ of vaccines
infpgidpmsis wsed dersomthsrexpiessipn “HAfVe@ntlgﬁn” refiers (g enly hretrgshgapable

ot B BR-Rind PP B W hEihy Bl iay nav

ankiBerh boMPSses lifacliREte ﬁﬁ@dia[@nﬁrdsﬂﬁlrth'&‘léé o2t hf®Aer embodiment it
conpri ses inactivated attenuated virus particles, or

manbe s i capsit 68 FreA itk protrinayhitfe may qany enagnsly bearbtaiped by
AN B RS SRR BGAEBH or e

intHaieh irhays bdadsofpadnginé aﬁ)faldriﬁﬁlurm salenichai’ dl@tiniem hydroxide In

adsorbed onto an _al um_ nium salt such as alum niu
angihgr sribgdimeng the dapaEts énesapansat of theenmapion; mpy bA adsorbed

on(f(? IR %ﬂﬁﬂﬁnﬂ SEIIF %ué}ﬂ ¥é Qﬁﬁf&ﬁ‘luﬁp%fh%?%ﬁgzﬂhp %he? %tngooﬂﬂnent the

um nium salt su as alum nt u osphat e.
Héparitih ér coamfaadntmang b¢ hdsorbed 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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25 Hepatitis A conponent nmay be adsorbed onto a

m xture of both al um ni um hydroxi de and al um ni um
wW@bwsorease. Ml arial antigen(s) The vacci nes oOPCT/RR2007/059391

i nventi on may further conprise Mal arial antigen(s).

gt b CRodn AR AT MEP T SR oy Tl PG RV REBb s 7.

WERRAB344.6851D01/0029Ne errbodl ment, RTS, S may be used in
the vaccines of the invention in place of HBsSAg.

O hep aug|eatbiodimeyrit thg daamglyangiberds e the gegniien mgg be adsorbed

orl A A Bl P 50 el PR, ST AR B St od i, e

Mplagitieirtigoh(s Bo2&8 AnveiBn hnayMsPidsomiet ioataid yluhﬁmhmddal’t@uch as
CpG, (W)2006/ 029887 W98/ 05355, W)01/00231). In
alwhinénm nihiosphathe vl Brthar earrhng@ sthe oMatagial |aﬁ0é%($)o may be
d
ad@lﬁ'ﬁ)ﬁ]@ %Inﬁ) ne? ﬁ{/%r oPBR 2Rt ?&&giod%?nh ﬁlﬂﬁfﬁllﬁg phgsphate. In

oxl de. In ano ment
onvbdralbadimeanthie genlasipl anﬂtlgehem aiyenhicd nwrthymb@l -adsateh @(hulsion
ont Q. an alun1n1un1s h as alun1 phosphat e.
anglor Jinihey dgieE n(é‘tlﬁ sl i o "h(aé) (e andor

to@(qﬁgﬁ&legs QbR ﬁelm)xltnuétﬁ)tlféfr e%oianﬁ’étﬂ rﬂl@ MHIMI%Y e ES may be

un1n|un1p osphate. In one enbodi nent the

unil$cabécadntant adjemarntse. gdinuaamingdn wiljukmagmalsi | - i n- wat er

emul sion and/or lipid A derivative (such as MPL) and

or sterol (such as cholesterol) and/or 10 tocol (such

as a-tocopherol) In another enbodi nent the Ml aria

antigen(s) may be wunadsorbed onto an adjuvant, e.g.
Cemjugatgsi ni um adj uvant salt. Conj ugat es 15 Bacteri al

Capsl%lac?erla%a(a:cs% ! s%gch%rol 1? i Etes he anQI‘\ll 1eor111t rlnglm c {néri ¢ an

conprise aﬁyp CArFTeY g RS p8fypeptlée or %r8 'p 4y

cabdFehadd) g)o@gtpebt@@ébr g‘@%lﬂ' cO@biisihg @pidasshe Thelpee afitdper The
protein(s) used sel ected fromthe groug )
Caéfﬁ*ié?f@‘ﬁ%@ uspd maértl%ﬂqwéecm&wm the grqytmt ¢pasisang e ctf:t@nus toxoid,

R A R L S

4, W (41876%()) 935 uOpWYs H 513§ 41t oo MaD 109/4863 h endusi@d 1y gin (optlonally
detOX|f|ed or a detfoxified nutant) fromS. pneunoni ae
chempcally_ dpionnisd. 2goa dstorsics BwtpnDefrePe fic BECUTF &S B 150 WO

d P 32
ARSI ARG 184 O oo

03¢as0i)ensd p]ﬂteml[h(ﬁPDhj érosy At leflicozqre@itl 828 10EFODBT 888drs may
oG QA5E) bR R G AT pin o
93%7771%7‘70(? 9@@%?@22?%% (pg%i?el% iﬁﬂelé@/ls 8648 @h@ﬂm %), tWbkincs
(WO 91/01146) lymphokines (WO 91/01146), horrnones (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

16



10

15

20

25

30

factors (WD 91/01146), artificial proteins conprising

mul tiple human CD4+ T cell epitopes fromvarious
wQaiokoeses7 deri ved antigens (Falugi et al., 2008CT/ER2007/059391

J. Innunol 31:3816), pneunDcoccaI surface protein

WO 02/ 091998
Suﬁlj_ /e% rnayg))e(‘ 1)1th Iorggﬁ: ](Slrr%éﬁ glt ?r ?%rﬁi)gsltc% of the invention

th@@é&ﬂlﬁ@d&‘) antiPenP BEUABEP eeddin P nfi¥¥AsP @fe3dobPated to more than
pneunococcal PhtDE (e.g. WO 01/98334 & WO 03/054007),

onprraicr etleus (8al0 o ahd wrechandlps eguld be caicd ecpgrataly e gnctype of
caPI%rt llﬁ:cijh %Ell & dl"f)llelre ?%&&Q?%gﬁ%) rno@ R}é&) gvo %I\;gﬁfYrent carriers,

ganism for ance

etGERb(Bbmmpﬂe,smrﬂi%cc@bkobt@nﬁﬁg’m bgated shechdide Enj@tates, 1, 2 or all
However, due to the known effect of car r| er

fO%CW @9@8}’0@2@9@70 ﬂtﬁﬁe/r@'g@mﬁf@s%@qm L3 howyexeis ingay, bg psed for
va't%ﬁ}is be qdyapt ﬁgfeﬁ%%céﬁanﬁé‘s ERGN RhipdsOnCRMOR 4 ngJFEecPfcamer

e invention e saccharide antlgens cont ai ne
suppresgom cfeet. Hitt nggnis) pesentcony TFatlEH o cCRidr 87 tcba]mgate and

Me'afgﬂ\@m @%BXrTh 5 %Wo‘?‘?%%% t@ng*’ﬁ%@ ‘2191\4518 o, C%uwtes

di ?ﬂf’ e FRAlt 25 3T, 85T oPERMIR) coﬂﬁlggf'éePro%lH D’leoa!"ustem carrier as

‘ ‘ nt carriers, 5 etc. For exanple, in a vaccine
it pontideis i figthdr blat@gearwhllch sat phevi{le eratention gapmst H1 jnflientae. In

orrgbariv: AEevaneSs BOuELelt B eSS
Or NPT Blay SRCEQFEALP td B Art@NPBRIL QN indahbOBY A n¥Ridietking
carrier “suppression effect. H b nmay be present as a

caﬂbpdllnrrdfofe CRNRAT) @gmiqmg@tt@ cl@mistrm@wn thente ‘Msﬁ:ve%trﬁdbumt

coglpnﬁ%s C%ﬂem)&hecs %Cnl? %gups) Dihls Mf‘(? %&Fﬂ\‘iﬁl&‘/ei geﬂt%hledtgg%r e(s) a smgle
caPJdamlﬁn@e Racfom bysaled| CooHr bﬁwlaﬁld NH2PsOptodes ot (ii) a double
further antigen which can provide protection agal nst

cappodiipfilq eqastaen wWhirh eameowih sttherebrtweet COLYE o afii andsNHReof a
ho?r?cmlf*ﬂlgé‘tﬁo%gl tﬂnﬁetlem%mlec aarndl ol Oto?l ﬁs%té’[ h %%yﬁg{2 of the

conjugated to a carrier protein ance
homeibifad ctitgiah dinkearhaldélel de t(eewg:n EIDKQI})I ocbrvdens@tNHR of the

chemi stry (given that the subynit 1
hetgapifunstandl a figksey Imelcads da@i &&Hg TRHOKIR oty GEQOH of the

he@&%lﬁﬁﬁgoﬁlﬁﬁﬁ% r@bﬂe&ﬁl% a single carbodiimde reaction

bet ween NH2 of protein or (ii) a double
car boahjugatide maabt usedl whiahumcdion ogitlufreeichihrer phettiméonIn one

Cr S 6 VBT SR ch PERER e Risae s b Fgqeind Conjugated form

1nfaombpd‘sufa>ﬁtdfqn@hndehﬂdﬁ{e théRh&mitlgBted Xorh &8 ﬂ@%ﬁbr@@gﬂ 9, of the
Vi and NH2 of the 20 heterob| unctional |inker

totablagwuhe oh ke N&meofpr?ztﬁmt gl thcapemBBMPohs tahwhole, or in another
"Tr}éot er ohi.funct | O{f tlh%l?%r rmlle ul e. Conjugation may be
il IS BIP O 8t e8h tfyr\g%g arrier protein(s). In
ON€ 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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enbodi nent, when a given carrier protein is present in
both free and conjugated form in a conposition of the

WO poo8fedosh, the unconjugated formis no nore tPEREBXT59391
the 25 total anDunt of t he carrier protein in the

C oslL.t1 on,.as or n
sy BB oe it BouhiRk o Dbatier BT TR R Finidhgs use
cabddiibé&d h@irbF@esCanstiver d@fe@st einBrdyandNypaieoMensmE haeld, N-
(for exanpl e, QM Likhite, U.S. Patent 4 372,945 and

Ydyowwm@rdeaﬁ- 8 BDCralsiiU. 4, 474, 757). with any

s UI t et e r 3
e R R TR S T B, o
ex@ﬂl@ld,l@l&t pl@ﬁedu@@st desaﬁbahmnas 4 88293 Megndf 08 &gsgide One type of
cyan Iatrng agents such as

hn(k@g% yaRlves dedusiiva ﬁrnﬁt@ﬁyn o8 .tlrﬁ wlraétdﬁamqparlsrslaﬁr Epsilfing @pyino
4
grggg QfRASheSen un% ?Q%}d hlrpﬁ gﬁ]&ﬁgtﬁ Pl P 0RERGHH 2 E af abeS

per forme elativ onditions,
Mak dmdsinby @210y SEB 0@083759 aidkthbri paursi@nsi frbteén to the other end of

sa chari.des, This 2008/ 7 PCT/ EP2007/ 0
thg ¢ rpﬁsegcrlg ?larrro%rgum. elafirwrrgﬁ?e paora%%lmé? @%?3@%99)
n1ﬁ%ﬂfé5y§é’th§l%ﬁfu?e (@@M'éguﬁs Lo, Mal bodlibBibASSnmunol. 165:171),

hydrazi des, active est ers, norbor ane, p- ni trobenzoi c
hadrgicd], halidehyd B ok§ELERS) nilytasadic Snkiuss (EISCHL673,TBEUJS 4,761,283;

VRS Pocbaufiech PR «da iR A AL 0 LA o). €4 1o
C AefpldiRe dUS N, 843, H6058d¢ 34 arRflciditith ROmif24 hnﬁke dir¥®8inkage

of linkage i nvol ves reductive am nation of the
cag deolved.i [discct diokpdes rig thehrroteas maiyr cnglpalm avidageroobthgisa¢charide
fog%w?c‘ie %gtre%}fc?ge%%g e'rt{:onﬁl)%ltg t4re ro %IP aszggsgﬁ P %Az',?fgrs 8>§arnple US

4,92083740d, USn@d 561€0 of 0 dpbétD AP pEetih.n t o the other end
of the adipic acid Iinker group. Qther |inkers

i ncl Afier ®NBIaeL AERiaHe conpedod saysaides gan be separated. There are

e

tarﬂgeﬁiﬁil d85iiltragbly,clisfilduiton, iettk@geslsd US &,#.7 30@) NevWSol. (Basel).

1642505 Y58 4 38 RBH S 146888). 3¢ tighs 1§fe3't:‘iza""§éﬁ%g{e.%§§mnses a

o 00 R SR GG A s v

thao 20%eb§p maighit of gy tatdrgmowe ob tha sheaaridé 1It HE comp051tion as a

hari de 15 foIIovve by reductive am nation with the
W@%Z $w15§(@:5&9°§er§%eé %I’]<1%Sf exarrpl e US 4,761,283

an d. A@ aﬂroﬁﬁ@o%gagcﬁn vgﬁlEl’f & oo 32@ fél‘lqg% gﬁ{gécﬁfog eto a host

conj ugation ree an conj ugated sacc arr
(as &ﬁ%ctateeainoﬁlfh)scal be detemainyd dyithabkidedrptisonlsinf @re ¢rhbliment,
separation, including hydrophobic chromatogr
eaﬁlaﬁe%mlhroram%ﬁé% 11198 A Yrraceliagle, ip raa?rhshembwgmegte%ach dose

vvfri‘l1 p%’lesle ot 5@ ug, ina ol%gt'her ernbo%n% nt éaBﬁl%iglﬁ) will comprise 0.1-10 pg,

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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20 103:259; WO 00/38711; US 6,146,902). In one

enbodi nent, if a vaccine conprises a given saccharide
WO pooB02495T r ee and conjugated forns, the unconjRQGHERH07/059391

formis no nore than 20@6by wei ght of the total

mount of that sacch %pe cQo 03|t 1

a@%&%“{"é Q9.7 B 0/'”1 4158@ < FPLrIYy © 8&?83?5‘&056? ot
acyREEhasAe Whikly e e@apadaglyOobr CARRsIllNGorRBb&L tsh@Marides,

to a host 25 (an effective anmount) can be determ ned

P%Xphphléla@%lqsl éwdséwé@hie nierespbersibh swnapipsphorgh dipid s g MPL),
hp\Aﬁi nbAog&?r\egE t%sz ge C% ﬁ rg'cgl%e@ .t(ﬁ{lc@gcg-@ﬁéa%glaiéogwo Hﬁ rA Saponin,

Q$2ir,t tves] €PPoEEsIRNL), elaelhhcﬂ@slﬁcomblbtecmpmaﬁte (lea.o ]JOab@ratorles
et anot her enbodi nent each dose w |l conprise 1

D@rqﬁl Mb A@?relvmgvanh@\@/&fé%@g dformnyay; mﬁenRiﬂbﬁayrrN) Rs-2

I
(S RER: Bop AR AR PR SARE T AP Ruci Rl SPLUTHER: and
medoadhesives) saictopastindds, ap@bmgs, nlpumolxyethp]xnd ectber formulations,

| um ni um phosphate, but may also be a salt of . 18 WO
pobaF B3lsgs 7 cpey 1859 384TaMyA| PFRICS 06n 1gdazpgpinolone

co?dpoﬁﬁd’s Q@ anin{ig@é?llld{pla%ds s pﬁ&ﬁbl@gueﬁg A §munomodulators
tyrosi ne, “or cyl ated sugars, y be cationically

suuablarfonmecasl ddjudmts nathe sedtnsias ahdudadedgokines such as interleukins

oHANGEENGF 7 1tk a KLY - 2 1 BOROBGR i gimulaing

e I
fa&t@r glg/lpgﬁll:?] ﬂl‘ﬂi‘cﬁgzrg&i%{sgs'c gelié}or gﬂ@?g %%l@é}ﬁérj e%fﬁ(éjrogﬁ’ége colony

stlnn&@mgl fater (KSR mED s be usados atliovpels, Detroit,

Nl), Mer ck Adj uvant Inc. ...
OSSR o8 o (RN EnE IR iR asiign af the
foHﬁ«)lan@mGIﬂht@omu Cﬁnﬁﬁinb desponbd @a@tim&hm@ afNthe THI type. High
nmucoadhesi ves, microparticles, osones

leyads 96 "ﬂﬂéttmm evfekineh &2 fIENTI HHF@, -2 ap@IlydRy éartdytoefaeour the

inffieh o ST B T AR %adswsaﬁa%laﬂgfﬁdwl hin one

enhSyARh &g URSYhichlUnREp InRENAEBsHInAhOY TH1Stybé,abé gevieDbf TR -type
as adjuvants in the invention include c t'oki nes such

cysakingstveil ] iagiepsesto 4 gregter pxtent than thee leyelof THI-type qytakgnes. The

le{gégsc g% trhe.%ﬁ\)g}&ﬁlﬁés 1%1 Lpﬁg@% Q%gsgsés%alf %n%é s?efn(d%#%tséﬁgFor a review
ofghafurhitiey b cytokiaeQpbaystaahnnyd Colffinman, AD$N A AR ®e®T Immunol.

GW CSF) may al so be used as adjuvants 15 In one
7:&tbodi ment of the invention, the adj uvant conposition

O LA oS B Pty T
reSpidhsd yf@ﬁldeyﬂelk\l’amlﬁss OEligid ARNgy of Tédumed tdxi@tygnMonbplddphoryl
S O T I e A T T
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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enbodi nent, in which a response is predom nantly
TH1-type, the |evel of THl-type 20 cytokines wll

WO pBO28987 t 0 a greater extent than the | evel OPCI/EP2007/059391
TH2-type cytokines. The |I|evels of these cytokines may

|y assessed using.stapdard assays. For a.
WRE b R T SRR SRR MnEE B Siopisahich sy be
QS fINforth@88en AY- al & YompidELRIObil in HaldSormA66R adl AGdopherol
sui t abl e adj uvant systens which pronote a

(W SOIT2A AR Urynerhy latod € nCoeqbns iz diizbaucotdler (WA POOISHY are
el ! : s
algd BleferChlef iftincBls AT ALME b hee MEABRAGPRICEY e prosent

inderi@nO- acyl at ed nonophosphoryl lipid A (3D-MPL), and

a canbi natjon of nopnophosphoryl lipid A optionally

3- delhs vagsipes ok thenamerpivasproalp comprige sombigationsy ofygspects of
orf'dr dﬁ@bf‘ih%%ﬁ@:'aﬁts oftheSIARGH enﬁﬁé& ggg‘;envol ves the

conbi nat1 on of a nonophosphory I'pird A and a saponin

30 deny wdjuivee, ofpthet ingertaml yant be adarbéd ay i nconfbiqsl &ith 1PV

and 3D-MPL as djsclosed in WO 94/00153, or a less
COMPRREI L RCN¥EH8si t i on where the Q821 is quenched

Wi t hyheh QeS80 lalASinfinS Gl @8 &M 0P a%iﬁ%?’ﬁﬂoosgh?té_ reference is

particularly potent adjuvant formulation "involving
mgis2o, all3umvRliura g dtoaadspindraglaliminam phdsphate wefugants as described

| si I scribed.in 028957
oy PS8R s o) 1955 24O acci ne may
addithi 8A&! drfb Bt SBuBin®@ROPhJIphABI Sy MBYo BR r&84dd to as
The formul ation may al so conprise an oll in water
alemniwn drydegxaphespbpth e fo knotheaeobedimeno jalununiven hpsithe has a
G cont ai nj ng ol | | eotj.d 96/ 02555) -ar .
g B AL A ST PR EurEh b e MR TR R ghuninium

phoupHaddd]se5-7 Odr 613 @riafounldorpxesBns. In% fuihenémBedimERE aluminium
vacci nes of the invention nay al sofcorzgri S
far

_ e
phesprstnasiaonalapphasgprie ¢ alugrniugiiatiop 9.6 0.6, or 0.8-0.9.
adj f [ i ' N
oo YR PR AP ORR RO L 05Y By it or 74
Tygpacabdiynthd phiot fluhMumdortpaidnis 8of 1, Ohid , il 0Mé rr iatrund b0 c3Mveln 11
referring to alum nium hydroxi de or alumniu

phosbiagadly, theftetpbpminigm crpigat 308t 1I009P$»rﬁoﬁ'rﬂr$ﬁ#g, 400-800ug,

i d d | upi ni h ' ts. .
SORLEIOREL o B R R T BPnoen SR TGy ve i
al@ndin 208loxideoraNeal8MbAG PN phatd. WTtcth 4R RNAE P baitent MYy be

also be referred to as alum ni um hydroxyphosphate. In

frem gt mevtugndfodimenem haidioside and plvsspliar phgsahatg in fise following
gakiyve charpge,ate.a pH A4 i call %) . -
ESERLAE, PIAEEE R 8, ERT o 0 cPURLGALLY i B supinom
hydfoxéde/ IRlondlkcaibodin®nt @xagd by 12:1-4:n, B8k, her1-6:1, 9:1-7:1 or 8:1
embodi nent, al um ni um L
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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phosphate has a nol ar phosphate : alumniumratio of

0.3-0.9, or 0.3-0.6, or 0.8-0.9. [In one enbodi nent,
W@bwal2Hos™ hydr oxi de has a positive charge at BCPEPWNT059391

7.4. Typically, the pl of aluninium hydroxide is 8-11,

1:3veaE ot oo s AT do i R A M dba: ol 1By Budye & 4669

ord0®3800g, 500-700g or around or exactly 630g Al3+ per
0.5 nL dose. This may be all_ al um ni um hydroxi de or
al | z%nltwtmedbmm@s perapencnpy qfcthe yegojedsyof AhQinverfiarermey be not
xi de and
ex n‘? %fi%"fr%gg aﬁﬁw‘{th aﬁ%ﬁqﬂa@vﬁ%ﬁmﬁ ?% io0: 1:8-8:1,
1 4 EPVlmaﬁ b% Lﬁlaasorﬂecﬂor.?adboﬂj’ed]onlo Qﬂ((HH).jmrl’H bhiRture of AI(OH)g

sphat e: al um nium 25 hyd enbodi
anqda‘MPQmPTl@anbﬂ adsorheﬁ qnte: Pﬂl(OHb or. fBlPilu ) Tozy e eﬁSOQoeﬂ onto
ARDHILUERTOLIROFERTEL SiscPlatthl A ANES SHUERIAG, 1A may be

adaorbeden® AEOG)e FﬁIAtmatﬁbe tdsdrirdomo coli@HMma PiTomay be adsorbed

onl P60 3B R BROBTC R & ik Pl M 0 2681 el B0 AHBO: or
urlaB¥RHEd, Men %(QVYbﬁ'l%_? e atdgé‘rbgdl'loﬁg) ﬁftb']!-ﬁ)‘% EHIPEY %P unadsorbed

descri bed herein ically, free al ni um cont ent
]Mﬁ@BC@mﬁomtﬂdmséeadaybhbmﬂoSﬂG@HbSEJQBngrW@MQamgd‘Vlnmybe

diaged s P8 Bipd BE ettt Bend it 5 GRsotbed onto

@?E@k&rﬁﬂﬁm AIPCﬂ inthe following ratio (w w
3+ Al 3+) -1:6, 1:1.1-1:5, 1:1.2-1:4, 1:1.3-1:3,

1: 1.Antigzos Wblcziws/ [028BEPOTER2 BOMiDBIBSAlt can be pecagsorbed
IH%BITP%H}E rpii%%/ztgﬁm%rl g6 I]I'l ano]ther 4%?%%11%18%f gl;}:l%% of an]flgens may be
préidserRatprée ty meeng alith ﬁﬁﬁ&om@staﬁtsofln bhe cvmBedihieas 1PV may be

the invention may be not expressly adsorbed onto
adserbed apparately prant p dwikge A JAVnivoes daltand I or mpcpaypingd with

bed onto Al (OH)3 or a m xture of
M%@%giﬁggﬁdrghﬂ@g%&& DT may be adsorbed onto Al (OH) 3 or
AlPCrhe ﬂié’ammob‘eada@ibedl bﬂﬂge@ﬁﬁ@for/@kﬁtﬁ]ﬂ)ﬁaﬁh tAInR@4, gr&ater than
saorbed ont m xed with PO4, PRN may be

S ir g e g SO BRI R A AN

A dsoq'%e%geeg ;{]-Itl%rgfy Q@erﬁ‘gs‘ Pfﬁﬁilunﬁﬁn %l‘ﬁj 3‘alﬂ %ﬁ/ Iclﬁcﬁomde
as1Bcd hadsofixbaties anohmwfrmynmmmdhmmm mnalomml(lmmsphate
one

r. Al PO4 bed, t
Wil 41 8tols B RSP Gy Covach Bk oo a R 3L o phasgpte can
beb§ pr@&’pﬁ%@%ﬁ u%hme’%laﬁlmluﬁl &ﬁ%@?i%iﬂ(a%@ﬁggz&m%mmne or

HepA be adsorbed onto t’1 gens
Cry\mlbhe)aménqinr eadsoriedalbnbot wet

ivalyupresakd by anixing soluble

Ergnen?um sal?ts 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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15 individually prior to m xing. |In another
enbodi nent, a m x of antigens may be preadsorbed
W@ri08/028967 m xi ng with further adjuvants. |n oneCT/EP2007/059391
enbodi nent, | PV nay be adsorbed separately or as a
m xture when.m xed with
Nt o HB S e SR e AR o
ant i g&Rinek Soff G ﬁxrédfn;lnewilalf catl , TR 3t dgtiopate thd Bapen#0and
20% 30% 40% 50% 60% 80% or 90% adsor be
adTanireampaRenGT monsonask ﬁ’@ovealcgmpﬁﬁfa PN HYs PR Ephagmgceutically
[ » S: I
ocpGiilt Bt OE SR b B R G Bt B bR i o inett

indddeC fthaaroduttibabbe afrmbodldji Uviaitfilngo Ve Cind@ddudForeceiving the
exanpl e, al um ni um phosphate can _be a precjpitate of
COI“H’@@I“GBI e SHIIE niclpiPimEs pASt etyPEaBlyY pHaigs, slowly  metabolised

mé&%ofé'é §§ ?’E&H gé 89&61?1?‘ &a‘éé’tﬁé@%& pﬂbﬁ%l c;tgighﬁas ?@?}Iﬁﬁohc acids,

ona ut not exclusiv
poéycrheﬂnd armmb weidsi wmisal dcsd a:nplolphxamolmcrose e(ct’uadle&alet sal., 2001,

VI%&]@”L@P@@ h%%@b @%ﬁ%@%ﬁ@?? i e 3ta§$r§§%tsq fspefigs oil

dr8plERiI g Hf)'&orﬁé’sg F Qih A M b hwEid En&?n @(MHO@@ @f bR sﬁ‘ﬂt in the

exclusively prepared by neutralising a solution of
aral Thei miagmes ahtys alsacarnitgul dihieytss sidhabs evagere stlire, \@ydeouls ctc.

f I 30 hyd d :
AN AR R ks bl i cufiBec phrenduiine asgps. pH
buPeRR | s@bstal day ok 1(i@l Hfﬁ'xnﬂ)é»'ﬁielé‘é&ﬂr okiflepyrd¥en-free, phosphate

suspénsion in water) and Adj uphos ~(al um ni im

buftessh Httysiolazde s@élp@nﬁ on tbfnlcslalqaﬁfeﬁ)r sﬁppﬁlllqre@glbydlscussmn of

B]E]ﬁ%%b@ l?rl/ 8%%%%%[@ K%Clplelq?n'ri?ulr‘?o F,V?lll]a I%Dlnzq??,fggeﬁlg enélf;lro, 2000,
Rotai@gioneThOScib® dnd\Peaiticobf Vaﬁﬁiaayeszoéfedttm ISBNICI683)3%472.
will typically, in addition to the antigenic and

adj Uveinp S@éﬂ?ﬁdﬁeﬁhﬁ snyRaion oRed badyerhilisd i insequgpies &rm, i.c.
t I
sollofis op Ql?%%% 'LE Jri] 35?17]@1 é;[ﬁ)% %kP tfis ¢ ene%lf‘otrvﬁ g%%r cc%nepsosﬁlg%ls to

excl p e any excl
bel et(BlﬁhfsteEed dickett €rotnh eher R kiagadoforraf withduthibe hes foaredoubtitution

to the indivi dual receiyving t conpasition. Suitable
in e30k jagyane smedigmy yagdcate| fhup aud@ag fog | 1gifcoRe apppsiiens may be

PR D s g 45 P AL Fend FREASLARES. The syringes may
beas:uquhf:d antnor adthdut opallgarek syrisgc mols endlidobetingle etose of the
Vacci n 19: 8 hal ose .
coBgkigRRs) hetekt foLal i PR by areor SUiPlsdoss (. 2
dokék) %Qﬁﬂe%‘ixﬁ)oafméﬂt RRSQIYES for §Hﬁ1ﬁn Clﬁrarﬂuﬁhé‘r e?ﬁt%dWﬁéﬂt the dose is
knovvn to those of ordinary skill in the art.

foy ae efwlesadatepceat.stoddlentiefant of lesseihts one yedr eld lwataerand may be
etc. Additionally, auxiliary

| i |
ad%ﬁgllg{égér?c%s,feghe% as wetting or emulsifying agents, pH

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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bufferi ng substances, and the |ike, may be present.
Sterile pyrogen-free, phosphate buffered physiol ogic
W@ 2008028955 a typical carrier. A thorough di scuRGi/BP2007/059391
15 pharnmaceutically acceptabl e excipients is available
i.nre ence, Gennar.o, 2000 Rem ngt on:. The, Sci ence
YRR e Err O e g BB s lisH Ryt s SRR human
dd36 8BARGAMBositi6R FRaRjEtic s Afvolilife bMY.8ALL On may be
| yophilised or in aqueous form i.e. solutions or
sus parmicomzbodimeyi vackuepal g anentiom have s ply 9é batwasw 6.0 and
i o e i hei
R P L R R TR
6.9,Mc. @16. REUE OV c IR imb beaiifcadRattthid pH. dr@llc pBIrmay be maintained
i njection. Conpositions may be presented in vials, or
byt Heyusaeyf hbuifere lentceppsitipe gdnpfipes) @dalggrningekydrrride salt, a
gy T RE DL PYCZE I dn ol i RR ol o8 serie
and@YPYLdgkh Gike. Whereas a vial may include a single dose
or multiple doses‘(e.%, 2 doses).. I n one enbadi nent
t he @yBROsitéons of thedfastion may Fepethrie vaysenceiethunes.
dos ol iR Jithe AvAtith tma PRI ERCENuntb RANEL palRufRy when
or | ess than one year o human and may be
paakiggediis taemeliply dogej feerhato NThibingtsashoabd ba@asoidéd thehis leads to
invention(&re al so suitable for reconstituting other

loyacneey i dhs &Y yopRPIS bRt MWRbIals aydecisid sugh as 2-
phteﬁogfétﬂéﬁgfj of %ﬁraﬁéjﬂ‘sh gm&}i&l? %Bgﬂ,agﬁ)?yﬁ péﬁﬁé}ﬂﬁt AE# gﬂé&{érvx\gtive 18

the “i nventi on provides a kit th may conpr
praferablyapssendrat ey lavelspPicservatne mewndy aflddd edgsyaushygsmdaordnay

one vial, w.th the contents of the .syrin bei ng used
beyt CRmReIHEE Pt e ATEES ST B TREA I A9 fegomIpsition (c.g.
prédehss 4 PRserVARLIA ﬁ@rtl%fsistahﬁ?é'tﬁ)’. ention may be packaged

in unit dose formor in nul'tiple dose form(e.g. 2
dosds) onFosmbadiment evagowes fair s, igveation apre fPrietherspledree or

re-filled 22 08/ 028957, PCT/ EP2007/ 059391
subJpRiiTehionR L fo 5 SRR G PR SR PR froc it
is af¢apl thahedre RUho@ chdliphCliorhdts®Nprestds &n Othe tiR formulation to

conposition for injection has a volune of 0.5nL. In

negpfevebyriyapigtekr potgaetcphis BV corapenenediar gpstipge ifathipmassal is

t a . | ther j t I
w5 UURED . B0l 1L A G ERAHLIER RE 0G5 e
subst@ntidbly6fEnidved/ gt vir e smixayte beith UPVerkdoragrsdlnéamtgpit.in the final
Stable pH may be maintained by the use of a buffer. If
vagciag fosd be biss om25us/ erpratcimiOf2us uaripted. 90 1l 1tg pratein
m i di ne byﬁfgr na%/be %ied g%[D 00986%%5.Th . li
or oNPEEHS BRI JRT BIBBCS UL [ BTG Ra P iR S ERC (piomersal is
notQBRASAdr@aBinahe HBfiEIMOBIIFIaRP cOMPoR@t | SR HBNInGtaMbd BP1307473
respect to humans. 10 Vacci nes of the invention nay

fo Hebattiess Brandrse¢ abevcolor &, pysaesset wherel killigen 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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packaged in a nmultiple dose format. Thi onersal shoul d
be avoided as this leads to 1o0ss of potency of the

w0 pgsozsyponent . Ot her antimcrobials my be useCI/EB29611059391
as 2- phenoxyet hanol or parabens (nethyl, ethyl,

b B oo S P BE B b PP Shall ect e

ﬂﬁﬁﬁﬁﬁ@@ﬂ§ly and/ or may 15 be a conponent of the bulk
antigens which are mxed to formthe conposition (e.g
pr es¥émiciras o the eserviati widl gencpaht ushids eafmuffglenls)phosphate or

i.ment , . vacci nes of the invention are
lnwﬁﬁ%ﬁgﬁgﬁﬂsg?gﬁlor substantially thionmersal free. By
"t hi vaRIR] bf tHeSBVerion Pt RAE Ak hodphhRTBASAl sofutie (c.g. by
it is neant that there is not enough thionersal

the use @hta phPSph@e fhuiﬁ%r) moerdol & faeut @onr@dmgtmn oé gtigens. The

con?jcont%igl&% o a Bha%e éotngﬁlp: tné/ ct%ﬁl 8{1] tof I%VGP 131‘1jl gsc fit one

ensbodiraes laernwé@ﬁo 1pwd fl0 0aiN 06r [ aﬁ@tﬁsr bﬁlbﬁ&lﬁiéhd bb@veen 1 and
substantlally rempved prior to mixture with I PV.

SmpMi ervirashrtheiogmplgdiment %H@t 3$m¥-  vaccine should be
| ess than 0.0254g/4g protein, 0.024g/4g protein, 0.01
g/g protein or 0.001 g/g protein, for instance 0g/g

Pipettidsrof thevaveines wb det ineaitiot hi onersal is 25 not added

nor used [ he pu ification of any. conp nent ee for
i nstiamoe @Eﬁﬁ c V%ﬁcn}%ﬂgmq ingeHiogC 4 %ﬁs@&s figfaccine

foP ¥ PO ﬁ&lﬁﬁﬁ’ﬁrawﬂﬁ k& tﬂ@ ﬂolsf ﬁl&ucﬁ a% tﬁXtet‘ﬂe r1‘1&&1V1'dﬂaltJEB?nponents of
presence of thionersal. Vaccines of the invention may
the ocmnpczsalouhetaefr gﬁ)mnukategl sachTwbetn theoinysordgatieity of uiotividual
as Tween 80. tergents are  generall nt at | ow
COMBPBFL® ds 1ot S§0Y 105 0 myAIIEH 86 ot AN IGE RomBansgy of the
drﬂiﬁ)kﬂt'@ﬁ B?qio'ﬂ @h@s@éﬂtﬁllg &mPair& di %”ﬂn@z'iﬂt‘%ﬁét nt 1ﬁ1m19hé’a$10n an
tonicity.  The conposition may conprise so
angthpdyr fide agdinst gach emiyeacnte s pbtaincd evhidnisemere ahan(ﬁﬂ)%nfm%, 80%

orsg(?% -ﬁ(%de‘ﬂ eqfl 31 tJ['! ﬁgco%g%o%“\xﬁ%ﬁ t fe atlnlgl% %gﬁgﬁdf;&mlstered in
1séiat2(9ffgfhﬁ§,-,m rdfORE Erhdodments ndA(si 1(\6@1?}3@631‘1&3&355&6& occurs
PCT/ EP2007/ 059391 further enbodi nent the

to ctbp dbriheraganenpnghts s@diterms i bﬁoﬁ@éw sthi@ewy imthoNa@nbigatipn as

CO%%%?@E@Qi’;éiﬂ%}’ﬁ?l}{%?f%&?ﬁ(}@gﬁﬁ% | nven.ti on VVI Il gener a! Iy

e or histidine buffer is
typical. 5 Vaccines of the invention may include free
phosphate ions in solution (e.g. by the use of a

\ EREIHIOMSer) in order to favour non-adsorption of

ant i iJeNS. cmbdRimGRAE Vabdhds it Rl idvefcoPLe %‘&%Ilﬁrbg glﬁ‘ r%éﬁtgcme

the conposition of the invention is In one
fobét weend@inisteatidn 10 tiknidst,such thaa ety venfee rb adtibadt titre superior
ﬁt ween. 1 and
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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5mM or in a further enbodi ment about 2.5mM 10

Properties of the vaccines of the invention In one
we@rismM2eyeht t he vacci nes of the invention are PCT/EP2007/059391

fornulated as a vaccine for in vivo admnistration to

such a the ind d C onent s
seipieqIRS SisohsSH Frdnlt e Phisshi B adOuRHE 4FA RE VM Rother
erhBBIUNQE SBL 100VY o0f sthidicyil{sighi ikt GOMPRIETRLG cétS idWkoconverted.

substantially inpaired by other individual conponents

of tHe ar@@msﬁ ianfigefl inBgachotaceinp sosmisi sglacted; asa ¢raeuntiwhich
1n81§ce5red%nﬁm£ r&@&ﬂfe Jﬂsg %}{tﬁoﬁt s%'?l V% P Jﬁ‘%@%e tsllc{e %ffects in

agai nst eac one obt'al ne I's “nor

typiodh vadOides. SG% alﬁburﬁ(?v%l V@fy SpcidiafoafwHittespetifi rc&rnrnunogens are
obt ai ned when the antlgen Is admnistered in
empigyeait iGeeneraltiius is f”ﬁ)eﬁ"i@ ftbitr eagh elobo alii hgwatprisq d-1000ug of total

ni fica ntal ffe t o s 20

i DR %ﬂ%hﬁ%&det (0 ot 1S Kb P Gufonpt Fouled Byreicutar

vacBink R@n %mb&@élﬁ&f‘bﬁ‘%tud%rﬁﬁ%l@ﬂlgt &bskR&tibn of antibody titres and
adm nistration in isolation. Vaccine formulations In

otbﬁrreremm@w imevbjectshé paweilynerscipptierheourss gy iineudg &-3 doses of

formul.ated a vaccine 25 ni_strati
vap G b Lod T feh AT By et kit B BB SS D Blons
foB PR irfmunfs@tid €. lih tREL Rar fdrlifoR BuvseE @@&dsomafz @bllS&RGH the
ant i genl c conponent for an acceptable percentage of
Seﬁuﬁbﬁléﬁ@P@@ﬂ@ﬂH7ﬁmﬁﬂp§hﬁh i nportant test in the
assessnent of a vaccine's efficacy throughout the
popul ation. Antigens with an associ ated anti body
Pdliodt Patendyopsemedsueéd by bashentalinivndestash itats be
seroconverted against the antigen wel |

r
and kiche pyrppsss 05#@ BYANtPRHES awy é?rgtﬁﬁ J%\éﬂvaﬁga%wmaléﬂéﬂon
0
o kO PTRETPRY ol ok SR Ol pgion sould b
casrydom _rmvm_gtasmgle dloﬁnxﬁtvhemnaeambsﬂuomelrhe dumeéytde&mmﬁﬁﬁg thfe ratio

statl.stlcall |f| | e of subj i.S
of des¥ SARSIRFCELBETG R it FaMD 4R BB Ry R g mported
asQhe Bclaidk wg#&g@w%953131@@{0&8&@0(7@5&39@1%0@ GMT may be the
statistically significant sanpl e of 'subjects is
Gh@r obtemed rwitld aayl dPanz}oetneammmmg d0i8edll emitig®6-uriigo%f 1PV

iy Goshberru b mBlie 68 G BaneR Wik Eadrhaccin

PARSIR®. Sfyﬁﬁhl%ﬁtﬂ%jRP%s@B oamruutwag Blldwiduces an
| mrunopr ot ective response w t hout S|%n|f|cant adver se

si del'tsr petsney il peiawips chipeyabcpnesl SSiscetgrroumsd o Irpts by
dlng on whi ch specific i munogens are
E;e}loz%le?{trgggﬁ]tESeneraIIy it is expected that each dose w ||
CONMMGiosHs hﬂ@@oﬁea@ﬂhyt aital(SplagitiDagedy, (OFA}- &10%51 Béforehand

1- 40g or 1- An optimal anount for a parti
validate straln) are 1noculated 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.

25



10

15

20

25

30

vacci ne can be ascertained by studies involving

observation of antibody titres and other responses in
WG Be2a987 A primary vacci nati on course nay i neCTER2087/659391

doses of 10 vaccine, given one to two nDnths apart,

omrendat | r DIP o

i mnﬁﬂrq‘h? ?%{ﬂn%“agsat\éﬁ@??tr Y VAT Flaisthalt‘?dfl@j mc%g%%‘lneart 56°C for
300@sREcsTBY Wak! Bihi Thith @iluthar QRids 8n eicOder:s @h@ e&t&eh polio type,

year(s) of life. Polio Potency as neasure
arg preppEdiin gli¢ropkics misingdhe dpropitaie i@ltmrm%@mpﬁhatf@ gesssteyed at

i nvention, the assay for the |IPV quantitative
eval uation of the vaccine potency of the IPV
vacci.nes. of the |nve tion should be

t
ComRRIR SRS e hov et Pt wingt(3p-300

COBHrRadBYd fethesBlatiRgoA aheahic® vird§ stPehsiMRCat QButed taking
geonetric nean titre (GMIN to reference vacci ne

infgnaccosntr Bgbricentctivg titdie Tl anplvéilytimaporesded RRprigpg dilution’.
EacEI aBI‘kl & Bﬁltltﬁor}lc}ls g(ﬁg@ toRt% CLE C%onw%mlé/roﬁ]gteé E?%es a@vﬂ:chen

ta I ne vaccCl ne

seBe@nht dgsubaridt & 3J7f°cl PVoctppasg Houzs HELSRELS bieeth¥n adBEd and
may be the GMI obtained with the known vacci ne

miegdpilges aeripcubdtegiat aVIG+ 10 GoRP daps tThic $Y'®@ﬂtthDgﬂZhl@ affecm(CPE)

follows: The potenc o |o
ofEe yih i He G At & ymicuBPomat iy bEPSHEN bRl sgloftion. The

pr@eﬁé@%f Qﬁltl%h@ﬁ‘@?‘eﬁm aﬁ%oﬁl&sﬁhﬁﬂﬂé ehDEW 6O vRLs 3RY the
bef orehand = val idated strain) are inocul at ed

appedrazaeusicie aaomsmntitngdCPEt Tberanii-polio Aarus XitSs ](%)e 1, 2 and 3)

1/7.81) of the te refe ence
copfaisiee g P eiocaneT R ot A fise s TR ShE PR 1ficntih eroun,
anfirdflg S iRy ci@al Ride RSRd IR e dbddtliddOnsd e b@Ididat 138 of each
undi |l uted vacci ne and the three previous nentioned

segin yemplesis deemiiaed fomtheudidfcesat winehot neli®arugi The meutiplézing
anlf%gtgy ?%ergg%a;é Iessedcaosmhr Cio tre‘;igxgr ?60§P %I?OH%H%S éﬁlgmgn of the

seffrh edmiblb hat Ittﬁ@lllf,} ﬂﬂhi‘tﬁ)ﬂs ,th dipaiﬂﬁb gHftctiof pde@ftug on Hep-2 cells.
anest heti zed, and bled and the serumis collected to

be angl gé&ﬂetﬁ}z’ RO Rt fel dhﬁﬁlfohOGGMtFﬁSe&ld pa WRis type is also
2008/ 028957 PCT/ EP2007/ 059391 For t

detemanredUfor edchgaeupoef telést, sera are inactivated by
i ncubati on at 56C for 30 nminutes in a water bat h.
Three dilution series of the sera, one for each polio

type, d.in mcroplates using the

Pk Eing At Ao e R IHBEP S Pl ot o5 ar 6 st red at  +
4C. vadcifes Bhﬁletlﬂ{?e%@ioﬁ‘%hﬁ Be écrk‘el ed M%%ou@?@é@@@éo%’fdﬂlé@%% in
amount of virus - is added to the sera

vids) it Syoinges, The A hwétedqsﬁ rvied vsullstwewshlso aemarige air¢-seadable plastic
potrtatﬁroql%h 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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into account their respective titers. The final

dilution is called "working dilution'. Each working
wWa@l008n28987 i s added to the correspondi ng nmi cr opPEE/EB2007/059391

PI at es are then sealed and incubated at 37C 1C for

hour lls are,th dded

AT oS B o THISYEA P ethye Renpgh. 7 Cayddion, tetani,
CEyhapRthRaemprmetiiesid dfadmily ele shBor¢iof BRephtstis B.a™aemophilus

using an inverted mcroscope after Coomassie blue
indieings dyporB, Waisserjsr ewsmedicds tepn A pitivsiyermeringindis type C,

Q hi, bt n

Negps ;élgrngén? l}l LS t)ﬁj \3’0?\}%2%%62% an%é%h{g’ﬁ)%ev aljl\ﬁefﬁ }961 Inhe%mgltldls
typ(é B;JSalhiohellleSty()hly PRpdtitis2A aﬂMaiBa)rla correspond to t he

reci procal of the last dilution wi thout any CPE. In

each group, 15 animals with neutralising anti bodies

are [es.titer of each serum
sanp lgqug%gag%rgsggnaggsg ?p%{ngﬁgdﬁﬁ?sﬁ%éent type of

pol i@yi r ug) Inkbevatelipalml vimisi i V)eoftthdmetynttdant er i s
expressed.as. inverse of the highest
dilution @? di g‘e%é‘?’iﬂ%ﬁ?éqh‘ﬁ D) Efi’?ﬁta%?Yf'sal ly inhibits

the cyt onaf Wi hb@fd (Pf oPP] {sQVhisus).on Hep- 2 cells.

The geometric nmean titer per dilution (GVI) and per
virus typd) kdledlglmwle-2al d?et’tmterﬁmmnfsw (Bwg lor §r @upowf acellular
rats. Packagi ng of vacci ne@)z hg iﬁventi on Vacci nes

of the inveRft 1S§8ﬂ1p81éenﬁsa PALSE 4P Sar i ous types of

cont ai ner(cg oﬁtloﬂa'ﬂ Hepadits B'sﬁrf§dérdnﬂg@t§(He%‘B:0r “B) fsee above),
mul ti dose vi al WI?I tpypl cally conprise a re-seal able

pl astic @BOmetallwhao@xgtnum o a eardel [peotaidednd hancapsular

inserted to r e reseal s
once the ne&die™ (gesoaftggérﬁbf ﬁ%etgge b)yg%ecﬁ%r?g%ay be
suppl i ed (igh op@driafiyScigRntori High Scoﬁlglg@tes 2ofof Q@jrier Th@tein and a
contents of the containers m

ext enpor ane&uhir pesdreedadti ti t’émlwgﬂfllé apadst(MagAg or M.

i 11 er enpieL PRl R CARARTUEhEL A T o7 et

vmcombcdnfcalaerk:bmpmmgdm ni stered concomtantly (in two

r r contajners) will typically be 0.5n, In one
g@%gen(@ &ina@s a¥pactargr tprféelrﬂn%cﬁﬁ GAPSulEr gacplaride N
r S t AV
%&ﬁéoﬁ | ng pr ot Clyl 'lgﬁ’%.”%’%’s fé% Ca(égélnn N %Q&V\%ﬁﬂls fype
ZWO&/IﬁiZ\B’Qﬁﬁd/BCTV ERAGQEIIASIPRL Y (:Ms@é)s &see anbsefd fdyyvarious Men
ol i.ovi,rus,. Bordetell a rtui Costridiumtetani,
?W@ﬂ%ﬁ?@ﬂnﬂ?ﬁ%%‘ ?Iﬁlé)n @8%ptional |y one or nore

of Hepat|t|s B, Haenop h| lus i an uenza type B,
Nei sseri db Premtweal@y d §0ws@teA0 Re F&EISF | {0t 2Rg the gpapsular

type yhe W Neisseria
neni néélatcﬁ’ gétgijigleﬁl spte gﬁnznqlqngl tidis 5 type B,

sal I"@ﬁ?l l(a a) a Iqjlugate i ca%rrlgr pro?eln and atlhe 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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The kit conprises a first container conprising: (1)
(a) Inactivated polio virus (I1PV) of the invention,
W@ R)osd2q98T heri a toxoid (DT or D) (see above), BROI/ERY007/059391
t et anus toxoi d (TT or T) (see above), (d) killed
whol e- ceI detel | a
acel tut art®) SRPOTLG: & BRBAHAN S ctbl] riltel Blgo¥E)Secpagice of
opti onal |S&l;}ﬁ6ﬁ@lal[§;}b]ﬁ B surface antigen (HepB or HB)
(see above), (f) optionally a conjugate of a carrier
pr ot erfe aBglaibR ﬁ@?%ﬁ”e@tﬁer dRe Sﬁﬁﬁﬁﬂﬁl‘lﬁ Qofibril HepA antigen(s)
i nfl uenzae type B (H b) (see above), (g) optionally
andjar iMenbbantigots) awdipruljs Ssindfor Sirepipro@s pratreiny agen(s).
capsul ar saccharide of a N. neningitidis type A (MenA)
or Nn eithemniangithé shinge dnyigen ﬂlc(ulkdamdf)be([ﬁ&n‘aihwdb conddinkra
second contai pner conpri sing: Zlg]s (a) conjugates_aof
a cafrangcmhoginesnt thentrsheeipae es s aditer fogepmponents a), b), o),
[ t hdiys ot { A meningitidis type C
d)m %gf) %21 é)ﬁ@ ¥)q§ A? | s?typ%%)W(mnW and/ or N.
mem Ingortei anlsodimpe the (ivendy of sleefisbovetainer magricoliguitend the
saccharjde co tions of the. inyention d (b)) .
VAP GRaltt GO RbPguce TP B¢ (it Bicr O Moniiied dhe- in the
prERRSUSBY knvh ﬁ%&ﬁﬁlﬁg b!?&pl@ﬁt dilch bO§lHeRZRGhNBR)B (H D)
or (2B) (a) a con ate of a carrier protein and the
capsm%ﬁoman@ha]f it @ gf capl. be pavkbgrshseparatstp erBoftianplly, packed

ofierith SRC PRI BRI GR SO 3oRhd Bl o

adﬂ’ﬁhﬂs@i’t&lﬂ OF tEOVRIINeS irtht fhive Gr G edn@hergonpri sing:  (3)
opti onal Hepatitis B surface antigen 27 WO

I
200 m%lrb@z:w@z@@m/ D50Faner {hy kifpganfes ¢ yerain saccharide
gat f L e | n f
oo B Rt B s RS R Rt oo RS SR
addiTtieo na{zéryoxsorapﬁet\&e thigpA ddit llgefm(isd inandlé oebdvenBvay may
antigen(s) and/or RIS, S and/or Streptococcus pneunonia
adamta@e@fowlg)pre%nﬁ e aRFipY AKIgERS tor hROSE S ABNUME SYERMIA g0 (ogptimal
b f t e Iy
P B e R g Fon o s P f SRR [ Fiyhod of
immynighg a host with one or more of the following advantages: protective efficacy

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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d alsoe), f), g), e)+f), e)+g), f)+g) or e)+f)+g).

In one enbodi nent the vaccine of the first container
woreaesiozsost qui d and the vacci ne of the second PGHERINE59391

may be either liquid or Iyophilised (e.g. in the 10

presgnce of. a knomn ILpient su

P or B b iR e e ke E aftaf e BrE R pRES aapeine as

heléin RBSdFdGE dorS@Ran atl @bdic@hent Bt theNedatrient RRPK&@ntion of diseases
together. In one enbodinment, the kit is provided with

cagsqd; By iefectiqnsby welipone sk optensd i BurderelloweoyssisieClostridium
vaccin j 1he, t

DR L RSO0 G A, encac

Nassetiai merRQaianysteA, NoiscOn wgagitidishgps LY LRk gazhezgmdzs
is.nat present in the other containers of the kit. The

typhWe Aeéwerin grenigglidisiape ¥ . Rpimanely hpdhos Henatiss dvove way

rray I,naaﬂ}‘@l@} %ﬁ@&ﬂeﬂt [Silllit ﬁ%nﬁ&?‘[h\éll%rlk %gbsxfl@erﬂlta! %g)sfl‘glirlétjva%cmes

S I nmune systemin an o nner
ofrtMmpemImnciﬁ tlee menimfaahrepjfaahedwaym fov thértreatmept onpatvention of

.net hod of i sin ost. with one or re of
diggpgsofiprgd al?}i/é'ilftg %yppgle%vewv%ndePptl%aélyngerffe&llaaprmssw
Cl@%z’dﬂﬁﬁ‘%mm r@mheﬂa@z%?hgzggw}z%e%&e ﬁegétﬁﬁl BC@ﬁ'ﬁé M aemophilus

suppression’interference, mninal ] uvant/anti gen
inflmread, ¥ asmedq roermmlndmypfam iNpenyk antrigpergiiidis ayffeeCeMeeseria

g e LSk AR s TRt | SREORGI BT Pats A

0CCUKAdiNGnAtly, b RRHURAINGT iMinfinlisifPa hi@aP haftabhih§NBécasd &msed by
one enbodi mént the vaccines of the first and second

padiowitrad aed eptgrelly Bordeailm Wstt@?sgd (dovig dimrint &iili,yCarynebacterium

SCf [ . e e e
iy 74 HoB R P JERFRLRAS: ARKE 08T bvegiy mengiy v
AANédst 8k Nadeh Wit RID Ol éTEOt NaSerianvRRLQislienybsi W NMedkeria
the contents of the first and second contai ners may be

meingitidis (ype i onaringonele dipltr ah bWty Apewvbick method comprises
adﬂﬁﬂ‘s{%hﬁg E@# a sPah ﬂn n&?%?\%cdo@g offh% VaLERALE AR invention is

vaccli ne € |nven e present invention also

algr@evides. a nmet hod for produc:| ng a vaccine formulation
conpr.i sing the step of xi ng the conponents of the
vaccl fr?ea%@%tc’%@mg% theagh prRsring dath 1S chﬁga?é&@p%rawré which

inGHGh glheﬂﬁmugd?)r%@ctmol%/s%g Withel /s ?ﬁ g@%ﬁ{ ORR3RUL sidde dﬁ’?s in

enbodi nent of the present inventi ere is provi
Wmcwlamccmes aSudhearaount cha B ozlarybdaa‘:peﬁdmg wpen which smdnﬁcamemnmgen

or th at ment or revention o |sease caus
i RLOERHTPpa) B TS ad BSOS B Belst Al comprise
0.P80 tﬁ%sdfss GhAGE Tih dhotRr dftbctthentQAEY BS%af{IFEdn%ﬂ 0.1-50 ug,
di g |g% Fbpétlt%glérs$rusen us > He
ini mfﬁlmhmz agnbodimgits sshi aommlngcdmpin& npreo Aug,Nai sgeranather
meningitidis type C, Neisseria nmeningitidis
embodiment each dose will comprise 1 to 5 pg saccharide.

In one embodiment, the content of protein antigens in the vaccine will be in
the range 1-100ug, 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
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type W Neisseria neningitidis type Y, Sal nonella
typhi or Hepatitis A |n another enbodi nent of the
WO p0o82d96h there i s provided a use of the vaccPCEEP2001/059391
the invention in the manufacture of a nedi canent for
tment. or .prevention of .disease aused b
4] RShTRgtint b Bortr S MhcBirpe Gl Bad R for ample by
LiRREitd, WSS PotentlN3I T, 053 by Mrin®f andl., (D PYREDAGYLTFUMse of Quil
di pht heri ae, Hepatitis B virus, Haenophil us .
Ajipfdisedesedeby NRalsggaidi @ renil AgT-t AetasVely peand. INet49s S3-HIPL is
. . | . e . .
o REE BobL R i Bfocterl TR a4 R GIRALER Pl pidREAMicaton
N&ERa02 11 sndAJS Rd@ht 4,0094/ QS2 1 et iRoldsal iniUBTRtESt 3¢5 72540.

human host agai nst di sease caused by poliovirus and
opt i Bnafighasoiaadinen ofe theyipyprtioncihigey fs grayidedet amylti-valent

Y SERPLEE PPl 2y BORRRICH A3 o TRV LR, Bl rfilfalyfiled
wiNde-sslé Boadardhi pgiitssidi(Bwh,ytpen@; tdNeids 6EF), dipirriagotaidi(BT), a
type W. Nei sseri a, ningitidis type Y, Salponella .
copi}/xrgﬂ‘fe. (o) qagbeétpmtplg 2R tbﬁ]ga(pﬁulﬁ%ﬁ%lgar@aﬁg .1-43 . enzae type B (Hib
—~ ?}%{Hnglbs E&ﬁ{é&ge& @ Thephes E_RMIQQT%H&Q{&B@ Sﬁleﬁdd%Qggju%tg per

e vaccl I the invention i al so provi ded.
0.amdudbscodf Bulkivgeding s B&cikg, \wad thenenchlosegansityedfetht ednjagate is
an anmount .whi ch_induces an inmunoprotective response
CaHEhLOTs F@Pf‘iof"?‘i: AT KN eTURPASIHPES ef RSN argeR, GMOANts of
I NBS¢; h tp Wikl - | NG: whi ch
C o O M Mo R D e ed.
pr eslentnedmbodinoere tlmrmmnrmﬁ tcomjaghte ghos 6.5wnL | dosonpbulkeraccine
is Ie. % _éh]é\%qu?ugco S?qccggr?%el 1%%@@%(81}33%2&):]&{%1% oghlgggitme%?ﬁl% amount
oI S RS oy S5 g o

fuftB&Cddidddgent hBowes srhedisnent , the content of protein
antigens in the vaccine wll be in the range 1-100g,

i n dhotilér bentriapdietad thae ewtieneorpfonchs, plost example DTPw

antigens in the..vaccine ild be in the,.ran -50
coffHobdfteh e ORI ER A bl b B PP B8 8 gtner
coafohg@ps in the vaccines will be in the range 5 - 25g.

Vacci ne preparation is generally described in Vaccine

Desi4ymqthorhef malaug vaccings @f ) inveiion applsd aetyidedegaprising the

s Bl Te S PE Iy ik 2 i b B O TS P eqypically
acEeftatee teoipictlS Laygiod] prasVWEbi2pfeBaiRBBOIK vaccine of the invention
Wil st ipeeRu Pl 414 165 JEN QIO Bxh FBBTBPT the D and T

I LB B SRR BBl B8
of Daixayaaltodvsethe ainig st anborpNef tiBcamubositBn3dde @PsiAl(e.g.
pﬁ<s7) 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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avail able from Ri bi i nmunochem USA and is discl osed

in British Patent Application 5 No. 2220211 and US
wWPA108/028987 912, 094. QS21 is disclosed in US PatRECI/EP2007/059391

5,057,540. In a further enmbodi nent of the invention

th dS. i d l.ti-val ent : .
o 1 B LT el S, SRR BV P Wit v,
Mo iaadak Hepl ddtR@ns WROARICE Phibr ﬁoﬁﬂeac@dlgt@elﬁe I} BB eMbodiment

(Pw), tetanus toxoid (TT), diphtheria toxoid (DT), a
ongol] WgER antégens of ghe iiwrenpewteed Ad@rebd: pieto clysimign phosphate or

I FRERIATY 5 s R e BE 845 I RBuR bhlup Bty tatigpny of the
inVdigioa meinix cdfwidonphtgabecupieslly cbptablc@rsiBicaf albkadjuvant(s).

vaccine is_1-8 g, and the i mmunogenicity of. the

conj la@ae embedingt thavagsinconnepitioy of the/Byendig may be prepared
in PR SRk e FSL, FCRALE Rhion B IRkBsorbed
Diphthletialeakoid,nfoloeceé iy qatadsatbet! hetammotorbdidodndcldy, uba@tpkl is then

per 0.5 nL dose of_bulk vaccine 15 is |less than 10 ¢
adgysfodda GRRIQXTefcy -3 AOTdB ﬁ?@l@&@&aﬁsqrhéim her

embogdi fRfer L AR IMRYRL thOTa &Y beRbKitich bf the illcARGE RRly be

embodi ment the amount of conjugate is 2-6 g, or in a
préparecher thenfadibivimm brdebopricadsoBhed3tetagun tox®idyis hddedi félldyvesd by

S0 &' rhciorBoL oo AR af brepSiaufef ERaing S
th% PH iaRaRBRAHES AShrokinfid 6.5 RO RRARE PicadsofbdiEiirod

maki ng vaccines of the invention is al so provided
conplnigsiergl, ttheecorsbiagd wicciriexdongpopitions generding fPynyt ggpectof the
.and/or 1PV type 3 wih a-ph i gal accept abl
R R R e A
MéEE CMREBOV it patifiy @nbt Other vorhPoreufstdre hrandsogrdsontd hlsuitable
add the | PV conponents to a mxture of the D and T 25
adgwigpl respacsallyi aleminipe Iydrexde oh ahainame Phpspdatev@tt & mikre of

Y : Thi ; g AN
o AREN I3, O, T HOSAELAGIP s e
cofrgrogents,pths 7Jiffpreh 0 comporndnes addédmitined uinddreappeopeiatd®aonditions.

components. Typically, HB pre-adsorbed onto AIPO4 is
Tl&dﬁ@a Y MgnAtMeney MsaY 2 /Phé/le@afnﬁ%}lgqt%(& M@ | qr gy ot be

ARy BT B8 S RAERIAER AU SR, O
ont dnAlncQ R dimerAl PL%inck @if Ithaved-chiyort lre @dgtired enbaivetPV5°C
optional |y pre- adsorbed onto AI}OO—I) 3, prior to pH

andFOUs ( prenictveenel [YC appiR 78C, orat 28¢4°6PI6- 7, or pH6. 2- 6. 8,
or pH6.4-6.6, and then the addition of Pw pre-adsorbed
onto AlPO4. Optionally, Hb, Vi, MenA MnC, MnW

Admidrafibn&f vdines o dpAnaaiitigens may be added at 30
WO 2008/ 028957 PCT/ EP2007/ 059391 _any point in this
pr ocE¥s InveRtighh raviedianilsthodHfqs, rajsing \sn ANmyae cespapgnin a

m%ﬂlaﬁ’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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MenB and/ or HepA antigens are added prior to pH
adjustnent. In one enbodi nent one or nore antigens of
w0 b@siozseent i on are adsorbed onto al um ni um phoREITEP®0TH59391
al um ni um hydr oxi de or a nixture of both. In another
._embodi.nent, t ant,i gens the 5 i.nventi re m xed
i OB S RO § bdssbi PR 5P ARy dose
scH@HulUé/ aiMi€s may HeNinORe fiestBeat BENfe, ndyebe/ALIBIVEE by a booster dose
onposi tion of the invention may be prepared in the

sch@dwl%v@tmjlblﬂ teyng biﬁ@@a@mrﬁ@ag HRsAy (-8 beiteen 4f i Megkd. a
| owed b
]MQ%%%{sor g39$ %%hgg%ggé% §§Q1%§?B%ﬁéogflisythen

adJ uat etk teﬁlba@m[dmgl ﬂ‘Et @hn@l Ss e ih@mah O Vgl e vaccine is for
pr eadsor bed Pw. I.n anot her enhodi ment, the vaccine

preﬁwé%%mt ws§n thi htIWén ipvapieradly dashilde(c.gr %rmdé%r ph infRR) or a
B8, 86 AR BERRLR L gl fuledu

vacahe mtadieﬂ;fopcl&hkd@nmlaﬁ disbibphidmenistarddar aidalfs c. ghtre #oktss safety,
then.adjusted.to apprOX|nater 6.5 prior to adding

‘E?%%Hg%WB%ﬁm§WW3?ﬁ general , the conbined vaccine
conppgl {{ehs rﬁ%ﬁéf?éﬁﬁn@ Brlile gf@éerﬁslﬁg&lttloﬁfm §hﬁe ugerti to P[\Jl\l;otect or

i nvention ca repared as follows: Theé
trade pBmatvinmA, susmpﬁ:blel\@ninﬁectlwm ¥y tveanB, of\/admlhespfamgt md Aaccine

or ,.other co re-adsorbed onto.a, s
i et BB Misrt L IRER iRy BF ograRpn gl o fipeeral
adﬁhﬁi%fi’gﬁﬁne ﬁftraﬁuﬂbﬁqﬁr‘-l‘% 119cfa eﬁﬁ)tneallf\f {Rfad@inh @M NEibbhtaReously,
for conplete and stable sorptlon of the reéspective

mtr@)\rﬁpgmim Qr tq hee mtﬁfs@truérﬁpa@@wﬁ@néws) atvrebzc clsmﬁlln @tal, vaginal,
dler %E L2 I altn mcongI t IunS 21% The ulrnond % cosal
and/or 88n UgaP f’ oF Hay not EE
ad@dﬁ@frm b @;hbtmlmlemm@ﬁunwgﬁbn Sthyt mheﬁms@lebemegtmn to the
m xed with the DTPw vacci ne. In one enbodi nent,

thighcsitheupist afelnjapiienmiabearia apcedarled. ahymsewpisresde), but
ne%gl f;fge ngjg tthn Pn &V\ﬁ?e?na]ﬂ%glgagg l%%Cg IAg{yg?ctal %%?‘aﬁ]uscaﬁr dose is

I'st I'on of vacclné ntlon
0.fmiention provides a method for raising an inmune

response. 1 n a . nma Con'pl‘l Sl t he ste of
adm Brcsgrisd mf@ct@ﬂs gga S VAT aaﬁ%m?%heol?oda apaseithracagrpaifions of
thé %Eﬁ{)ﬁ) thay ?r yﬁa?@d Hl%r&%lg £9En 2 E0? Q)l é@é &fle com;lg_?]smons may

prophy act? to prevent t'i on
be propaved aeapwtrﬂ)daesg sithmr ef diqatsl solyroms cec Buspensami; The composition

referably invqgl ves ant i bodi es. The t had
o e B BB U Ui it A e & e powder
orV§1§r§§1 Nghi ARmpYRioR Cinily NBY pk&fafidv8s ONQu dl%osﬁ §8€bRIpessary. The
booster (subsequent |nnun|sat|ons adequat él y spaced.

cobpoiitign tmayaberpreparsd fobeasal, siural|ce adolse adwmohsithtion ecg aa spray,
RIGEERE $CUEMUDEER RN N
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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i mmuni sati on schedul e and/or in a booster imunisation
schedule. A primary dose schedule, which may be in

w0 b@sH289st year of life, may be foll owed by a PCUDEP®O7/059391
dose schedule. Suitable timng between prining doses

boostaGv R sE, GER T e CD e T San i B A6
enbaghd Ay of EHekiNBARBE fic ey fnkrapbutiY iR hendnhB1vBRES hidRitoring

is for prophylactic use, the human is preferably a
bagteripkinfectign affcr admingstragpn pﬁﬂ@rﬁqmmsﬂ@n afdbn ayentioniceway
of{clﬂg k\fr?%gqfﬂg%}) of é%&;;l%ﬁ& i qg/%g%%%n% étﬂi%ﬁ\ie(se ﬁ]‘xg)% C}Hﬂn? ﬂnﬁfi{le responses

agﬁiily{t dhes @n@@n@ddftdﬂl ainfinBtratien aduhé Scoﬁl[@Sltlbﬁ &nERBSgenicity of
safety dosage, i nmmunogenicity, 10 The vacci ne

compéﬁalpa% johnide dflV%@np?aéls bﬁtdqteﬁmé‘?ﬂdl Bﬁ aaynIsering elfempto test
t

suBfeBhREL Alijartd ER16 BRI, GUERERhONS: L HOYIEREOR g then

depaiireng . stﬂﬁda&ttlnmalnoi@lgal neararbetersc Chingst | mhmﬂhebyesponses will

par er nlstr tion (Jntramyscul arly
gqﬂﬁ@ﬁ&ﬁ?@ﬂa teawglg |agoundyft Waekey Har AMIEHFLIOR &4 é%gqrppomon and
co'nﬂ)taféalvt%%Hl%k )ﬂetepffunte@ bEf(‘)‘?e hdthB3tatibh 8F (1RRGHoGti0R Rather than
ti'ssue); or by rectal, oral, vaginal, 15 topical,
asassing @e‘runhprotfrqmvﬁ aff@ay in cpetnd:rm, steandpial gnipal amhiir yitrormodels
t her istration,
ang TR ?Sr 8 Pé%te? nbgjl’ |?§§?S§W§st@ﬁl flC‘i‘% 8@50'? Vil?f“?eﬁ are well
kioingh or the upper arm |Injection may be via a needle
(e.g. a hypoderm c needle), but needle free injection
may alternatively be used. A typical i ntramuscul ar
dos cterlal”l lons fect various,
(Iirpg nded by

ar eas otfen% ecoomotg lsn}ﬁwd 0tHE ¢ Soeﬁ %rFm #Re Ihte

thé Mventolrto Hé&iptlbﬁalgi@ba[taﬁbldwmfhe%ﬁnsf Q@bAEstinp@’, “consist of”
exanpl e, the conpositions may be prepared as
anidn Jce@$1%t@|0£s regieeedly.ald qvieeuingtages- ukhipdeesopot change the normal
AR N el S f BIRAT LhbRRa FoyiE: BLEPRE B 8lnuon, no
Oﬁmﬂ@tmﬁMH@MVMBMAﬁmEﬂmngThe conposition may be prepared
as a suppository or pessary. The 25 conposition may be
prepared for nasal, aural or ocular adm nistration
e g. Aﬁ‘%ltécpfe?éfenceg Eﬂfgﬂnbl&gﬁorﬁrar@ﬂl\e'gﬁ;orétéc?% FofGendd B2
& Al par, Targeting, 3: er gqui st et
al ., 1998 APNIS 106: 800). Successful intranasa
adm ni stration of DTP vaccines has been reported
(Ryan et al., 1999, Infect. Immun., 67:6270; Nagai et
al ., 2001, Vaccine, 19:4824). 30 In one enbodi nent
the vaccines of the first and second (and third where
appl i cabl e) containers are adm ni stered concomtantly
at different sites, and in an alternative enbodi nent
the inventors envision that the contents of the first
and second containers may be m xed (optionally
ext enpor aneousl y) before administration as a
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singl e vaccine. 32 WD 2008/ 028957 PCT/ EP2007/ 059391

The invention may be used to elicit system c and/or
WOor@em2H957T mmunity. One way of checking the ef fPCEHED2001/059391

t herapeutic treatnent involves nonitoring bacteria

LN i.gn after adm nistration of the conposition of
E*ﬁéifﬁggntion. One way of checking efficacy of

pr opinanagés Gret pro@td¥eNdoldlP et YIRS piEpdkdsObf MBstrBfidiN@nd are not
responses 5 against the antigens after adm nistration

intgndechie lovitrdssicenor the myaniijeni city of  conpositions of
the invention can be determ ned by adm ni stering them
to test subjects (e.g. children 12-16 nonths age, or
Exainplell : Mesis lod low\dosO 1PV daGilations t hen  det er m ni ng
st andard innunologlcal1paraneters. These i mune
resptisddl the formuyainms 0] {hepexaatle i the andeeisnarcsadseeied by
oL o i ShgReh RRUERTERS bt By AT Roddsd viphont

adstvptiomnposi ti on. Rather than assessing actua

rotective efficacy.in patient t ar d mal and

Thrfabiey peioWgra tha Agsomsinangified f%ﬁlgﬂ Peind QR Rer

assessing the efficacy of DIP vaccines are well

known. 15 The terns "conprising", "conprise" and

"conprises" herein are i n®PQed by the inventors to

be optionally substitutable %Ath the terms "consisting

of', "consist of amg75ceneiogssn@Al’)) respectively, in

every instance. This does not change the normal

meani ng of thesedanI®s yARH20 i Yodjended to
provi de basis for the substitution, not to nake them

equi val ent i n neani,ng. .20 Al | t ef erences and
publications are iﬁ@gpﬁgﬁé¥8 %;+?g¥grence herein. 33
WO 2008/ 028957 PCTLEPiOO?/O 391 EXAMPLES Exanpl es
are provi ded sol¥IYng &2 UPERZHOHHAEEOME i | | ustrati on
and are not intended to limt the scope of the

i nvention. 5 Exanpl e CheckrpHt3sl v Ollow dose | PV
formul ati ons For all the forhulations of the exanple

1, the antigens SirengdSapbedsS hn. aadstint i°on of al umi ni um
salt prior to fornmulation exgept |IPV which is added

W t DRHEratiI @4 RU/ 09 Hr The7ocabl esc Rethow Rir8sEMlad Rssel)
adsorption nethod for D, T, Pw aggK (stainless steel vessel)

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

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

FINAL COMPOSITION per dose
Diphtheria 7.5 Lf (+/- 420 L{/ml)
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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10 AIPO4 D (7.5 Lf / 0.075 ng A13+) Stirring 15 up

to 20 mn. at roomto Adjust pHat pH5.1 +/- 0.1

W®SR008/0289§7 15 up to 20 min. at roomto Check pPCBER2087/059391
0. | Stirring 15 up to 45 mn. at roomto Maturation 7
days +/- 8 H at 37C +/- 1C without stirring (gl ass

vessel) wth stirring (stainless steel vessel)

Stirring 15 up to 45 mn. at roomto Adjust pH at pH

6.1 +4/- 0.1 Stirring 15 Npotip 20 min. at roomto

Check pH 6.1 +/- 0.1 SkoperpO®IMYM 7 days at +2 / +8C

before fornulati on FINAL CP\/P | TI ON per dose
07

Di phtheria 7.5 Lf +1~3420 /b
150 MM H 6. 1+1-0.1 VoI ume| approxi mately 18 |

1. Method of pro%ﬁhgomsln{ toDlopiihheri@ t oxoi d
adsorption. 34 WO 2008/ 028

AL(OH) 3 SUPERFCS typaqls(epd3lfs/0.f: 070 g AL3)

57 PCT/ EP2007/ 059391

mrpgAlA53+ 0. 075 ng Nad
Tabl e

Stirring 15 min. | to 20 mp. at RT. Adjust at pH

Check pH6.1 +/-
R T. Nad 1500 mM (afeck

6.1 +/- 0.1 Sti rsmﬁg%iﬁmm J:;Em% hif AR 1M N. at R T

A 0.1
Stirring 16 hr. up to 24 hr. at R.T.
NaCl 1500 mM. (ad. 150 mM)
Stirring 15 min. u;l) to 45 min. at R.T.
Adjust at pH 6.1 +/- 0.1
Stirring 15 min. uﬁ to 20 min. at R.T.
Check pH6.1 +/- 0.1

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

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

NaCl 150 mM

pH 6.1 +/-0.1
Volume approximately 9 ul

Table 2. Method of productions for Tetanus toxoid adsorption.

10

35

tirring 16 hr. u~ to 24 hr.
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15

Stirring 15 mn. u~to 45 mn. at RT. Adjust at pH
6.1 +/- 0.1 Stirring 15 mn. u~to 20 mn. at RT.

W@b@sk24956. 1 +/- 0.1 Storage m ni num 14 days aRCHEE2007/059391

+8C before fornulation. FINAL COVMPCSI TI ON per dose
Tetanus 3.25 Lf +/- 360 Lf/m) A13+ 0.070 m NaCl 150
mM H6.1+1-0.1 Volune approximately 9 1 Table 2.

Met hod of productions for Alebanus toxoid adsorption.
5 10 35 WD 2008/ 028957 (PQThERPOQ7/ 059391 A1P04 0. 17
mg Al3+ /d (Brenntag) @lpuisde) pH at pH6. 5+/- 0.1
Stirring 15 min. up to 20 nih. at roomt Check pH
6.5+1-0.1 Pw 201 QUAdljusSiH bpHEG+HLDH. M n. up to 45 mn.
at Roomt Measure pH Storagg at + 2C - + 8C FINAL
COVPCSI Tl ON per S@ise | Piid. gevS20A6h U addin f  A13+] (nm)
Pw 20 QU A1IPO4 0.170 mg Al13f 0.170 ng ALIPO4 NaCl 150
m pH 6.8 Check pH 6.5 +/- 0.1

Pw
2010U/d

Stirring 15 min. up to 45 min. at Room t°

Measure pH

Storage at + 2°C - + 8°C

FINAL COMPOSITION per dose

Antigens Adjuvant [ AP'] (mg)
Pw 20 OU AlPO4 0.170 mg
Al”" 0.170 mg AIPO4

NaCl 150 mM

Il 6.8

Volume approximately 65 ul

Table 3. Method of productions for Pw adsorption
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Vol ume approximately 65 pl Table 3. Method of
productions for Pw adsorption 5 10 15 36 WO

wWQee8NR8D57 PCT/ EP2007/ 059391 HBsAg 10 tg ARGHEP2080059391
ng ALPO4 Stirring 15 m'n up to 30 mn. at roomto
Adj ust pH at pH 5.3+/-0. Alrrlng 15 mn. up to 30
mn. at roomto Checkp 5 H5. 3+/-0.1 Stirring 20
H +/- 4 H at roomto (a tion) Adjust pH at
pH6. 1+/-0.1 Stirring 15 n up to 30 mn. at roomto
Check pH at pH 6. 1+/ - 0. $180&0@84 days at roomto
(maturation) Storage 2C Al¥Q®} FI NAL COVPOSI TI ON per
dose Antigens Adjuvant [ Al"] (ng) HBsAg 10 g ALPO4
0.200 nmg Al3+Sria@qd smainAhPBNal. afl®eniM  pH
6.1+/-0.1 Vol ume approximately 50 Table 4. Method of
productions for HBsAguﬁ 5 men+/, gaveral different
fornmul ati ons were teste A conbi nati on of

Diptheriatoxo sgi s whol e cel |
and Hepatitis %ﬂ %ace aéw I%m‘ a%ﬂ-o’\ﬁls -HB as a

reference (DTvasFmrJl(E a thionersal free
formul ation), for é/'érloducti on nethod 1

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

Adjust pH at pH6.14/-0.1
Stirring 15 min. up to 30 min. at room t°
Check pH at pH 6.1+/-0.1

Store 14 days at room t° (maturation)

Storage 2°C — 8°C

FINAL COMPOSITION per dose

Antigens Adjuvant [ AI™*] (mg)
HBsAg 10 ug AlPO, 0.200 mg
NG 0.200 mg AIPO,

NaCl 150 mM

pH 6.1+/-0.1

Volume approximately 50 ul

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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wopadezabed reference at the standard dose,

(table 5). 10 G axoSmthKline Biologicals S A

product Poliorix(r) (IPV stand-alone not adsorbed) as

f OPGIER20@TI059391
with the production nethod 2 (table 5). 37 WO

2008/ 028957 PCT/ EP2007/ 059391 A conbi nati on of

Di pht heria toxoid, Tetanus toxoid, Pertussis whole

cel 1A ddemabdtiohSoBDSIHRREEIRBI, gl%&h@@otok&acpeﬂ@sﬁdwhole cell,

polio virus: DIPwsF-HB-1PV with addition of the IPV

bef diepapiis Bfsorfaest attigdn wid hlatchvzat@dr ptdwc‘flwanr"é‘MhoﬁlEBIPV with

(tabl her i .0X0i

et afduioR STt P EIPRER o ffuRloa S 2 Fradelit lsthiga 3 cabte
surfyce antigen and I nactivated polio virus:

DTPwsF-HB- 1PV with addition of the IPV just after T
adsorbed. This addition nethod allows |IPV 10

adso ptl nto cln rrru ate

ot et Bl B (RS Tajoia P fole oot
contmpwnﬁg chalrﬁtc@wi@eﬂ abdetiv@ed péé And: DuPhgr$IBAPY with
the ot hers antlgens 15 IPVis the only antigen in

t hi sadélt@@ekfot,hetl ¥riest gftaiol edsnsled. thhdhaddifiomamediosh aligws 1PV
Ther | PV, i I
for i 3P Bar g, AT, BHE o 8RS TE ARB LR B IR Podeion
The niabed Agmbled)mul at ed Wi t h production nmethod 2, 3, 4
and 5 were produced with an |PV dose-range between
12. 5% and 100% of the standard | PV dose of 40/8/32 20
| WO0.5m. 38 WD 2008/ 028957 PCT/ EP2007/ 059391 Step
Met hod of production 1 : DIPWSF-HB 1 Water for
Aiphycelnd camaihing m&czﬂumirﬁimahltsj OB aud buffersaff ti: @hirs aRtigsad. As
%aCl 1.5Mto reach oncentration of .150mM 3 .
IPXqdp thesgnlys antiesn st }§| p Sfel’égmbfcomgg%ona ofggption.
Tl'f_éréi@fé Lt Oéorﬂ)l%lﬂqedrdb&béd)x%ﬁ 34s9ndad foPmfded with the
25Lf of Tetanus toxoid adsorbed 7 Stirring 8 Adjust
prt)¢1w;t1phl nztthagl HeEAbIO 5L

The vaccines formulated with production method 2, 3, 4 and 5 were produced with an
IPV dose-range between 12.5% and 100% of the standard IPV dose of 40/8/32
1U/0.5mL.
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9 Stirring 10 Add 201QU Pw adsorbed 11 Stirr

ing 12

Store at +2 to +8 C Step Method of production 2: |PV
wee@ad2ioshe 1 Add | PV at a dose of Type 1 TypRCRER0pH059391

3 401U81U321U 201U41U16 11U 10lU 21U 81U

51U 1 IU 41U 2 Add ML99 buffer to reach a final volune

of 0.5nmL 9 Stirring 10 Adjust the pHat 6.9+/-0.2 14

seippre at +2 M&hzs&oﬁ)réa@&.obﬁt @wRL-HBr 0duct I of
DLPVRER] r.'nrc‘!toﬁ 6’ @Jv8 hb%l‘%% reach
m§% f o read
concentratlon @ Al3+ ag

d A “élr‘ E%%A é c‘)rbed 5 Add 7.5Lf of Diph
té&oﬁ bRf 3. 25Lf of Tetanus t oxg
ad%o%T%J5L %Wm ?a ° W{YL4PV at a dose of T
T eAdSSr%éOfsTetaﬂb”P %acisefb§§ U 20 1U 4 1U 1

| PBAY 81U 51U 1 1U 4 1U 9 Stirring 10 Ad

pﬁ a@?ﬂ@t%ﬁﬁ/ﬂH@tQ&ﬂ Stirring 12 Add 2010U Pw
irring

10 Add 2010U Pw adsorbed
11 Stirring
12 Store at +2 to +8°C

Step Method of production 2: IPV standalone
1 AddIPV at a dose of
Type 1 Type 2 Type 3
401U 81U 321U
201U 41U 16 1U
101U 21U 81U
51U 11U 41U
2 Add M199 buffer to reach a final volume of 0.5mL
9 Stirring
10 Adjust the pH at 6.9+/-0.2
14 Store at +2 to +8°C
Step Method of production 3: DTPwge-HB-IPV
1 Water for injection to reach a final dose volume of 0.5mL
2 Add NaCl 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 16 1U
10 IU 21U 81U
51U 11U 41U
9 Stirring
10 Adjust the pH at 6.5+/-0.1
11 Stirring
12 Add 20I0U Pw adsorbed
13 Stirring

14 Store at +2 to +8°C
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10

15

13 Stirring 14 Store at +2 to +8 C 39 WD 2008/ 028957

PCT/ EP2007/ 059391 Step Method of production 4 :
WOITRSEBEISB- | PV 1 Water for injection to reach BCHEP2ID7/059391

dose volume of 0.5n. 2 Add NaCll 1.5Mto reach a final

concentration of 150mM 3 Add 3. 25Lf of Tetanus toxoid

adserbed4Add+RPVat—a—doese—of Type—1tTFype—2 Type 3

| SigPp 111 8 | 11 Meshad of preduction 4 DTRWsrHB-IPMy 11) 2 U 81U
51U WateUoginigetiop tasteiaett ¢ figl dospgelume 8¢0-91L A13+ gs Al PO4 7
Add ABNasH 1 8Mspagh s fna eencentmtien of 1I50MMof Di pht heri a

t x oA e befdethnudtoBid agsorpgd 10 Adj ust t he pH|at
6.45+#dd)PYatadosgiof rring 12 Add 2010QU Pw adsorjed 13
Stirring Tve$tore at WReto +8 C Metdedd of | prqducti on
5: Pllacebd0 A5 per| Met Hb) of produdRidn 3, | hoyever all
antigens e0her than 14V have| beens6du tted. Tabl e 5.
Met hgd of 1pnoduct|i ons per 0. 5n doswr For the |met hod of
productiors iU fornul atioom: HBs|Ag, Dirand T @are (adsor bed
sepastaﬁ@y 5 on AlPO4, AIPO4 and Al (OH) 3

%;FCJE@H%&%& AlsngAﬁD@r ee antigens are sequentifal |y
d

[y containing water, Nadl| and free

for 60- 75 m n.| Then the
oméﬁt ér%ééé %%?%jdaddltl on of adsqrbed Pw.

%ﬁt[‘ﬁgﬁpoa%%f/ﬂ oductl on 3 fornul ation, tlhe three
agoét

Igens are

12 Add 2010U Pw adsorbed
13  Stirring
14 Store at +2 to +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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10 sequentially added to a suspension containing
water, NaCl and free AIPO4. The mxture is stirred
WO 200802935 nmin before I PV addition. The pH i s Bj/EB106T059391
to 6.5 before addition of Pw antigens. For the nethod
of production 4 formulation, T antigen is adsorbed on
Al (OH)3. 15 Preadsorbed T antigen is added to a
suspension contai ning water and NaCd, followed by IPV
ypes 1, 2 and 3. The mi xture is stlrred for 60-75
Thﬂ mathed dSaredustiandi whoavastually sslocmdplug. topesa a8 srapafacture as
S n Io d
O oot B oFRe e slifins NG PR BLFFPIREGR S pidgyfuctuing the
vaacide,tthiofgrsab 3-nod usadn b e nof kit tie fadil usdca® frodud®. 5
before addition of Pw antigens. 40 WO 2008/ 028957
PCT/ EP2007/ 059391 The net hod of production 3 was
eventual |y sel ected due to ease of manufacture as
this protocol only involved one stirring step. During
t he process of manufacturing the 5 vaccine,
thionersal is not used, and is not added to the fina
vacci ne product. 41 WD 2008/ 028957 PCT/EP2007/059391
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di lution nmedium For the three polio virus types, a

predeterm ned anobunt of virus was added to the sera
wa@lR008H28985. The three virus suspensi ons were dPCTUERH07/059391

taking into account their respective titers. The

final dilution is called "working dilution'. Each

wor ki ng dilution was added to the correspondi ng
Dé&fefinRRIRNST polth pbRmcyonGats B sepGdREhlisatien | ncubat ed at

37C 1C for 16 hours. Hep-2 cells were then added and

m cropl ates were incubated at 37C 1C for 7 days. The
TiRY ﬁ)ggﬁéﬂ OFCHIC Vg%fifec tvvas( gg{@mﬁ%c} tﬂ&e é\éké’rgﬁeu\{\@ﬁ%&{tl%%d test after

usi'ng I'nverted m croscope afte onassi e ue
inGOhodtniri Gldculitien psfeselc SmigrrDawlRe! (OPXEI drt lagy beforchand

antibodies inhibits the growh of the virus, an

. ~and th
vaiigpea et Gpursl 10oriedps by Fs m.mqwéat%m’mawwgaﬂy 0.5
8 S R Loyl B M PSRRI b st
oretilobntgpbasphatabuffat s line )t Fheeutrealinaiutigedwith tediibenawere used

recorded an he anti bodij es iter, of each seru .
aSSEHHIE icufy dPnficl oA R HoFrFEHe gt (Immunisation

pRiBl, R4k Yhimd NGas H@fgfl}; ahésti e APLibP Y1 dddt ESl1ckBon by cardiac
expressed as the loge of the i1nverse of the hlghesy
pusictunt. iFdood smpilérewsreroentrifegndl (et dfipacxitmetedyt 880 gxhndsdrsms were
tEF ytopathic effect of poliovirus on Hep-2 cells.
ang éageonetric mean titer per dilution (GMI and per
virus type is then determned for each group of rats.
Sexaepadeyigrdeos7 PCT/ EP2007/ 059391 For each type of
virus, the vaccine dilution and subsequently the '
Seaprvigrt INeFtipiethby gwnbatighi &6 dac 8¢ nHawes. allireg digution series of

bodi : 0% ‘ ‘
@R & BAiThBe LS 8laed Rl BR e apraoppi
dilutioPn@sdiirg efor wind thece potioatithe tyics, dpraddteinyinédhemp@it@fieltus was

relative to that of the reference vacci ne (usuallég, )
added jterthg e, difiitonpmyhe dhrge pyrms HBpmpsiPae cYdie dlytad fking into

ac 'tQBéiMé%%etlJehﬁefs.ehﬂEiﬁﬁ%l ARG el RE) wiREih P ShufiSh. Each
t o) q n-a

e rati two equi val ent gose responses
waonktirtg dibitise was stldedvashereasespending mitlopmteapplatzaciere thea sealed
potency of the test vaccine is cal culated by parallel

and; Heubdieht o/ Heddr Fo&d 16 Musnelier-2oeals  weky ithan added and
had. in Biol agigal . Gy £.f |
o P 80 ot B8 BB GO e

(CPEy & flthe 2viaRdwds ByadELdiBA af h@veledde hiidrogdope ufet td¥nassic blue
otency Polio by ELISAIs perforned in one or two

CokQUEHION. dependi ng on whet her neasurenment is being
carried out on bulk unadsorbed IPV vs formul ated
Theapresames of extpeelionredlipis antib@beompibits thed growfth nathe virus and the

ap]%%??r%ﬁ%gl?fe %Cccoirr%gpo(nfdﬁlrg EpES JILL!c "\ ti-%oﬁg tvih%g r%ité’llrrs]i(%yspei lr] 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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vacci nes - not required for neasurenent in unadsorbed
| PV antigen bulk); 2. ELISA test for the

wasngstati on of D-antigen content of desor bedr/aPm07/059391
unadsorbed vaccine and/ or polio bulk Desorption step
After centrifugation for 10 m nutes of the adsorbed
vacci ne under test, three successive desorptions are

F‘f%réého%gg gg{’lkl)”gs,,,ﬁ}ﬁdl n%gg qu Ay Iqcl)l @e%ggriglotgﬁﬁmoﬂrfltfoefr D- antlgen
tenperature. The flrst and the second desorption

whigh insysedpeutpising patibedics peS %cqfﬂhﬁ raéh(Ed%‘rQ)dbPSfaéso ¢afalated
by} SHobif a b @G UDRA A xR Th Bl AT  eTPET AL UT .

ree extrac ons are pooled and

gyt &5 oty PO BBRES L sl o, BRL A AP chERR Melghifypuatty

PollbEiR®, Mt rhike tlehs EBTPAHIBIPY masClﬂ@tsuaera% Péartked tthé ireldtive
by ELI SA as described bel ow. D-antigen quantification

paigncE(RBpdefined wotlrop e 0D BosupEivtdesEsmmegan a multi-dose test
MaPiAL § f

w%ﬁnﬁ{egﬁr%cf oInV h?Su Sgp(rggc% Qqeai)ggnwl %ﬁ tﬁ@ z%zslt \Jé&flﬁ?%) cztlc%llﬁlted by

pagallch dinat B4 ﬁﬁrdbsdﬂﬁfedi ibhUfihsy, (1978 QSﬁlhstlcaim dviéthed batBidlogical
over ni ght at After washing, the saturating

Assay (fehaslgs @51#6% éhgt)@pw iy Lendonnd9%o Ca and My + 1 %
BSA) is added. Bl anks (PBS) and serial dilutions of
vacci ne sanpl es and in-house unadsorbed standard are
added in duplicate. The in house trival ent standard

Deteaparadivnaf thoRo@nos Polid Typal 2iand fbyELIBSAnd 3
antigens. The calibrator is the European

Tllifél‘lid?elrtﬂ’ﬁﬁﬁmmﬁi ¢f tBt @bﬁgbﬁ &blie @@@Iﬂﬂﬁleis(@%ﬁﬁ&d _iIFOﬁeb at h)éo steps

ol |.owing steps, the microtiter plates are i ncubat e
degemding on ndwther MEAUrgHENt \ndRsHgdcarieth et ombitlk ysadsogbed TPV vs

1b Poedgg&ggwgeﬁﬁcg¢1§) | gG conj ugated to peroxydase,

osp ate buffer (mﬂo Ca and My + Tween

1. %)e)so%‘ﬁgh %rnf:lrgag & %’%edI éacﬁg? E 0L me ?urm%gp %}1{1 dﬁ&llﬁl tfor(rt}ﬂllated

contal nin ranet I ne SSO

vadtifed hyibt reqmte‘dqudeas(u@@@)t 2 tehddbibud eV laﬁu@ah&tualt)e
buf fer containing 0.003% H202, is added, followed by

2. ELE0A 30st TofUk @8 antFdREd bPD-digbh Bortedttor dEERLE] AfkiMdsorbed
sol ution, containing H2SH, i's then added. Wthin one

WMGM$an¢%ep©b@bd§I density (O.D.) of each well is read
using a photoneter set at 450 nmwth a reference at
D&2rivmstéephe D-anti gen concentration in test sanples is

cal cul ated fromthe standard curve obtained by

Aftrotctitrighgation Gob. 10v ahiuess agfattis tad$dieds tvaodas dmaﬁlt it@eNthree
concentrations. As a supplenent to the Potency %
SUEFQSSIHC Wptm@%pg&meﬁ;\bhmqu%ﬁ dpseypiRn phosphate uffer 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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detected by the conpl et eness net hod: Conpl et eness of
adsorption to adjuvant unbound Polio Type 1, 2 and 3
Wh00B28987 Two successive centrifugati ons are PCT/EP2007/059391
perfor med. The super nat ant is t hen harvested and
est ed ute

MRS PHES sl Bl SRegf St SRR g[S RS B pelt bt %gG

diRidd wiRlchi®oMate/BicatBonpe bhffe? (SH 93), dxgicﬁlcmaltéat Srivphtat 4° C
car bonat e/ bi car bonate buffer (pH 9.6), and incubated

Afseféwhm thgtsatratingaptusion (p\lwnhﬁg bukfpresabng wiatp ﬁgd Mg+ 1%

t Acfzigd (lggggpt%?’%n%&f %g@l’\s?l%tsoﬁg eo%zg %‘ﬂﬁn%l%@ an(ll] %h f{Suse

uﬂaﬂﬁﬂbﬁf Q&ﬁhdsﬂdaﬁfbaraddar én adigitidaten Thau i Ihbatsee trlFﬂéntabiandard
foll ow ng steps,. the mcrotiter plates are incubate

PTERATR LR fﬁ@@matcabb@t%&vp%s Retnd Rapmigengnidhe rféllbf@mf is the

ElbRR LR %1588%?%%%5%@ BREEBREY, 050501 i ih

FCES'lﬂSf%tﬁ%%V n bé{f f e%lﬁe( rnlcro e{ ?ﬁ?es '\e/tge 1ncu¥§§t%d dug)l cig% aJ[ Q?th and

e solution, con al ni ng

wisibd. axmhxahqulb diifae (@p@s} ot ved) oG @Bnﬁ@atadl to patdxfy@a@)éd@ﬂuted
DI\/BO) and diluted in acetate buffer containing. 0.003%

ohosphate dwdilsr (W/of G RaGhAE byTvaeemsl%@omaﬁm&BSA is added. The
su'oglc ? agdlgtli]oﬂ %%%mﬂ%r kt?ei']-qgﬁrarg\g@lgme%%iﬁl%l ldEss&Q our (%lli}]lethyl

Con al ni ng en a In one
sudfpkyctea(DMSﬁ)slah& diIxeld. in aaéta&:ablfffeﬁﬁ:lohtainﬁng Gal%%JBIiz@g ifladded,

hot opet er. set. at 450 ' a reference at 620 nm
fﬁ%@@hﬁﬂ ét@n@w%ﬂ%ﬁ%@a@r% dygsThe bléclflaﬁﬁ@la%ﬂn,wﬁmammg

§3ﬁ, ﬁucﬁ@ﬂ' &ﬂfeanw)lthhf ﬂel"l’raou'fretﬁg %éﬂ%ns%@ 198i gmhg\b@ﬁ is read

han t nmean ues stan
usd@va plidtomsteased af 450 Iuh&zlﬂlaamf@laefat 620mie i s hi gher
than 0.1. In case of positive conpl eteness, the

TianDigeiget @bh&ntraiicn ifeasukadpley iELiISMardt fied thastandard curve
described in the second step of the Potency Polio Type
obialngi l%)hgloglrr@);hgglgwalqugﬁgg the stapdagd, ARtHEGD concentrations.
International Opacity Unit (1QU) Cell concentration
(1QU) can be determ ned using either visual |IRPO
(International Reference Preparation of Qpacity)
As hangpleches b taitheo Rotencib py dbisIOAh aang eummd scsbiede iEVitanéigen 66§ be
opaci of Si e St rain Suspension is then
deaf‘&ff‘éirTﬁ%ﬁ Sao@yf ﬁ“ﬂﬁﬁ}?ﬁg% "assi gned opacity"
equation as follows: AC= LO’ KOxCO, where AO = assi gned
opacity, LO = live harvest opacity, KO = killed
harvest opacity, and CO = concentrate opacity.
Completeness of adsorptlon to adjuvant unbound Polio Type 1, 2 and 3 by Elisa

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

For all following steps, the microtiter plates are incubated during 1h30 at 37°C and
washed. Rabbit anti-polio virus (type 1, 2 or 3) IgG conjugated to peroxydase, diluted
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RESULTS Determ nation of potency polio on rats by
seroneutralisation at the standard 40:8: 32 dose

WEensyent s were perfornmed to determ ne the pRPCERE300TH59391
| PV types 1, 2 and 3. Results are shown in Table 8

t nt u t . 8: 32. D- anti,.gen
wREDREHP G R BREN nd SR ieen ot Sodfipind Bbad Wadded. The
suBGHEHtY at@ixiord, OC&QQi%?nép\t’héj OB hmeth§1bRE%idRNRB/HALS98d in dimethyl

PCT/ EP2007/ 059391 ot ency | PV Decription (ED50

suHgpydesd ¥ SOn apdydiloted)in ap t@te quffey rentainyg 8.093%RERO,, is added,

AL AR B8 Bk TS o

H®disahéroadddd Tetithén Sne IRl ethe ypodal HENSityy(0eD.) bf cachawel] B read
in three different vaccine formulations. The
USEFERVIBIIIBCEIREt At I AR Y B eAwomnrIapt30 pRlesent s 1 PV
pot enci es better than the reference Poliorix and
Thei erinhpdetensss eeanstderddappsitive (prtigohdndlee HIPRAMBINOMS the mean OD

of%\aﬁ?ngpealts Ih?éile hah E:l\l/e %%%eaﬁlvawu%s bf 1S ntﬂ(% etd I IE;I\l/datc(f %?ﬁigtzons a%d if

neasure In vitro a In VIVO me

th@lﬁfeaﬁ(mﬁlf@hq)\t@tsht rphency by Elisa of reduced dose
| PV for both formulations of nethods of production 3

InaAsk 8f PesiRXAMAEEndD, tht thReANEbtAMMRARREsud By ELISA method
reference DTPalPVYHB as shown in Table 9. Two batches

asfdgscrived n fhorsperindtstaprofithe Botersest lé(dwfhrperﬂe@ta@d 3dfy ELISA.
production 3. The percentage of recovery was
calculated with regard to the anti gen content taken

rom | PV bul k for eachf g. 40/8/32 for
Mffﬂtﬁaqfwaét}ﬁ?gu Ht%ﬁa"?"tﬂl a&tttf ‘t Q&? ol 16 for 50 %I PV
CAP RS RERr bl @()@ |ah iR rHetel’tQﬁIfe/dsusftrfg cifiRr ¥EMRPO (International

containing fornulation; 5/2/4 12.5 I PV cont ai ni ng
Réforened Bicpanadiont3f Qera@o 8160080 SG’luﬁ’@T HEPY QG?1 BB o3 Mtasur¢ment at

66%)nm

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

AO=LO/KOxCO;

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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+C. No0OOOOOOOOOOOOOO NoOOOOOOO
0000000 QOzVI~VLOLOO( (DOLOLOLOLO
WE2008/0¢8%1 n V (OLn (0O LOVV VYV 0 d) H UPMDERRW7/EI391
OoNO0OOOO\NYY 0O0OO00O000O00O000O00O0O.000) VM
MA COMCOMOMNO0OCO al NOONMMNNNMY OO0D0)
Gi No0OOOOOOOOOOOOOO NoOOOOOOO

0101010 EVVIIMYco VNVECONNVY VYV U¢cH
Rej BIRaHBIPV 321 0.57 5.62

DTPwgsp-HB-IPV
Method of production 3

<1.93 0.64 <2.57

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

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

reference Poliorix and similar or better than the reference DTPaHBIPV.

Evaluation of IPV potency with reduced IPV dosages

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

The potency by Elisa of reduced dose IPV for both formulations of methods of
production 3 and 4 was examined 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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1 and Type 3 are strongly desorbed (17% - 74% while
the Type 2 stay well adsorbed. The three types are
waoeloB/02898dr bed for the placebo fornmul ati on forPGI/EP1I0hE059391
| PV doses. The adsorption is simlar as for DTPal PVHB
reference vaccine. There is a variability IPV
corrpl et eness because of the fact that the conpl eteness
antjfication pethod i s pot validated. ne;
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&Rf'ﬁﬁ:@j 2k isRBSc1( TEUBLE 78% antol, PRRiI VM50 253‘[2[9 Well Brbed.

rel ative potency (expressed I n conparison wt
Theetheaeetypes golvabl adsosbed donthe pddcebe dommdaicaiode allFth/e iRY doses.

bot h far mul atlons 0 roduction 3 and 4 was
TSRO 101 G BARRE TR O iFuFence

fornul ati ons, as shovvn in Fi ures g@% batches
Thegt 19acRUIRBNRUIRY | OFY! %Preés BSHUSE Off 6? Hod F completeness
qﬁﬁ@ﬂéﬁ@f‘oh‘?ﬂetﬁod isFHod Y5 Sdate SRAMET F&%TI‘VOFIBIIBV R%ﬁﬁﬁbfnsoﬁor for

DTPWSF-HB- 1PV with 100% 1PV is slightly greater than
lowhelDot@rweytrafons PVAW 8§13 DDPatiicPVIniffieS PV pot ency of

DTPWSF-HB- | PV 50% fromthe fornul ati on of nethod of

production 3 can be seen to be simlar to DrTPaHBI PV

100% The | PV potency for DTPWSF-HB-1PV 25% of net hod

T rel VR OMSREA QN cRpricSscd | ih Adtdparib R fitht ReRed@Mpoliorix vaccine) of
Pohorn?lf Smﬂ%}v\/as al so fc%nd that 12. 5%01% t he IPV)

redcsd dass Irl? feyybothcfosmulatignsg jof énfﬁh@ng@fmrqdmtlmﬁemy 4 was
XFor lrjnrgiﬁlgtz 1{!\202 A or%,}gar SO%! hv%%h Feg?rggéeefl i 331088 as 5 I?own " Flgu?es

and @, Mulodatchas efr catit esutiony wekatit@fot metiod ¢ paddiRtion 3.
shown that there is a trend of better potency for the

pl acebo than for DTPWSF-HB-1PV. These data therefore
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P, W ‘[h\s;éogmf plaoqe np@@p e E?fiu%ﬂq ar lpf‘eseen to be similar to
DRIV ahben qﬁletﬂw g%hw G50l SFRABL I‘f‘ﬁz‘a F%f of Method of

tested vaccine. The test consists in: - engi ng
prbdilfctmams sEgiphyelparcatiaarfor Poliortxs® flt nak alboddwidnthat KX 8%, of the
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IPM W%“@ﬁ@ﬂhfi@ﬁ%lem to obB# HgoehE' PRI&Yat ed preparati on

at a prescribed tenperature - w thdrawi ng sanples from
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Figmenl ishgwi ieat dhgethsprBeﬂay s heemilak &or marfpi'rmslatidihef PiETthod of
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These data therefore confirm that a reduced dose of IPV is sufficient to obtain a good

potency in vivo.
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by conparing the reduction in the nunber of viable
m cro-organisns with the criteria nentioned in the

WO 2008024967 tabl e (Table 7) M croorgani snms Cri t RECT/BP2007/059391
| og reduction Time EP A EP B EP C USP Bacteri a

St a [o]® eus 6h Escherichi a col.l
Emﬁ‘aénﬁﬁa%ﬂi&a 15 39 ot b FAichSPrinépyEndpd

Ni* Ni* Ni* Yeast and noul ds Candi da al bi cans d7 2
THY Prese‘f&ﬁﬁregliiﬁﬂcb)@ MeQgPEW] 411dwiNiie drnfonsa@BorNbf thidi dhtidirobial

Ni* Table 7. EP and USP Criteria Nr* : not recovered
acfity of thetestqsorasginedl mgesnooPDg8/M28957

PCT/ EP2007/ 059391 Exanple 3: Effect of H b conponent

on t | |

ol SreLBREEnKe Nack RY BRHShaD In 1 Bha! Entiluds MFit o

Exanpteribed modeluer ofi sngalilbenicrefdreatisng,he Hi b conponent

rray have on | PV potency and to evaluate the stability

of | PV over ti at di ffer | PV, ses. The vacci nes

R e AP S A S vee

reconstituted Hib and stored for 8 nonths,

DT Pwirh dey #ig- dmiifids FofiPMoBEdnVAin&- 4t- sb@hﬂ@dtlhtervals of time and

reconstituted H'b and stored for 8 nonths,

DTPviiaBning thg ogansymsdndhastalserespnipdes- 8 nont hs,

DTPwHBI PV( 10- 2-8) and DTPwHBI PV( 10- 2- 8) W|th

reconstituted H b and stored for 8 nonths. RP val ues
THEEET [RATL oot Rlrel dEciRd iR EXeH R Blldbbe b 118 Snd in
thHUSPdeﬁﬁ'ﬂ)B)W MCOﬂdag tnahesmgaﬁiehnes tli%\éntlndcrebraj/ actiMity is evaluated

rel ative

b of L sfouanto be nmi.nt ai nﬁdh
yscqwlﬁlg q:llfe EI? n 1§)t © By | able-pndero;organisms wit e criteria
mlBA A CODIRowiAk b O abher Vi cua aspect, the

ad sor pti on of

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

Bacteria

Staphylococus aureus 6h 2

Escherichia coli di1 3 1 Ni*

Pseudomonas aeruginosa d7 3 Ni* 1

d14 3
d28 Nr#* Ni* 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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D and T and the potency of |PV Fornul ati ons were
perfornmed with change of Al um ni um conposition. The

W 20081028957 ons DTPwsF- HB- | PV usual |y cont ai ns 6BO0QEP2007/059391
Al um nium 560g Al3+ as Al PO4, 70g Al3+ as Al (OH) 3.

efyatlls ™ STGT Al B fSpitaiens SR et Y A oy of 1PV

ovepltime ati on. Fornul ations were perforrred wth the
followngratlos of free Al3+: 3()4)3 Al PO4 Vg Al3
algfiveimptenayorf HVowag meapwsed as ggsogiped [ipExamply ko detgtmige the

t Tab)| 0 .

f%%sg%‘ K*r? &0_&@8 %i%bayg?atéfg %ﬁéi%ﬁl O]gptgt}c"i)?p rn éceivalgateéhe stability of

IPDTFMBF HBrel Fé‘t/ lilﬂfﬁérﬁr IPVr do@d:ﬁCt im tvacEieac hmaesfuigﬁltaﬂ Were
ose vol une BMto reach a fin

DE%WH&%PY&&Q %ﬁ%f DT@WW@VAGWIEL fSQ;Pné‘iﬂuﬁquﬂlw gl aifor@Ch efor 8

LR ER EERRED-CL PR PR P AT S bFRAY 1 and
staAddl 30r258f rodntiet thleHB)IBVCQO&ﬁ-S 6) bend E‘toﬁtd rforngﬁ 5inonths,
7 P 8 Add I PV a e
DY BERY 0877200 S TIRF R 0 O Letin Reorstiuagd Hb SR8 Stored
fo§8 R, kP \Jalue'g‘tvbéré sk r AJE B b T, fyts egﬁﬁx) ?Eagure 3a)
Stirring tore at +2 to +8C Table 11.
orrii‘qj)@ugt(iF(gmref éb) DTrPaeHBun\that the Hib component has no 1rnpact on [PV
potency. The relative potency of IPV was found to be maintained at 8 months (Figure

3).

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

Formulations were performed with change of Aluminium composition.

The formulations DTPwsp-HB-IPV usually contains 630ug Aluminium: 560ug Al*"
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/Al(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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Vi sual aspect was observed and up to ratio 69/46,
acceptabl e aggregation is obtained. Fornulations were
wEeeBoesyetd with the same production nmet hod andPEI/EP2007/059391
dose-range for 1PV between 0 and 100% of the regul ar
| RV Th e of D and T toxoids adsorption

% R@ﬁsvmag%%%%@iﬂ?he stability of the

asured

Irng
agsof bt1on wa fo wed by a treatnment of 7 days at
3%0 Y 33?'?}"#-9

presented in Table 12 and 14. RATIO

1,7 Str .
(i—%@g PO4 | PV dose 0/ 115 23/92 46/69 TO 1d37 C TO
7 /Stgmwggg%g‘g‘f‘diﬁ“beﬁ\/\sF 0% 25% 50% "' zi 10"
|

1009 ... . . Table 12. Percentage of D t|oxoi d
ildc o910, 35 42 Ox 8 DB | DV with | PV dose-ranged RATIO
TaRjed byhoshod obpspdyction s DEPWIEARY 53/ 95 46/ 69 TO 7d37 C TO
7d37 C TO 7d37 C, PWSF 0% / %50% -7 n _6.< 100% .
Viplgjagperg wapg S&E‘f?@a?ﬂ%@fto ttoo@?i‘?% a&‘?@%ﬁbé‘t qegHegRHon 13 oftained.
DTPWHB-1 PV with I PY dose-range | PV adsorption S
Fargiujagigay Wetsgerir st I"Ylfhyt%%fsaliﬂﬁ erofystiepmetied\qad afm%sp-émﬁ for
RUCIA C. Estimation of Ag
IP%@VQ%%(?%% I/P\g?ftRI%']If'le%jiéA!&li? g—%(%?AI PO4 0/ 115 23/ 92

46 senl T 2 ..
T 1468%)%%% OEPAXW’XI(%Oi&%\%%?lRESI %ﬁ%%ﬂ%@@&g b¥)(/%pLeI Ezf ’%hg gt%blhty
of the adsorption was followed by a treatment of 7 days at 37°C. Results are presented
in Table 12 and 14.

RATIO AI(OH);/AIPO,
IPV dose 0/115 23/92 46/69
T0 7d37°C T0 7d37°C T0 7d37°C
Pwsr 0% 1 S BT
25%
50%
100% <1y

Table 12. Percentage of D toxoid desorption in DTPwHB-IPV with IPV dose-range

RATIO Al(OH),/AIPO,

IPV dose 0/115 23/92 46/69
TO 7d37°C To |7d37c| 710 | 7d37°C
Pwgr 0% < YO T < RS /
25% A
50%
100% K :‘ A1

Table 13. Percentage of T toxoid desorption 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 1 308 309 ~ 209 >3
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50% Typ@e - s bootibos
PCT/ EP2007/ p59391 Type 2 T e3 Types‘ NIRRT o
-- --| Typed | t0OQ% Tyvpe-~ 30%iqp e 1420 'Par caRf%ge a0

desor|ption |n DTPWHB- | PV wi t e-range |

I ncr gawypedf | t heOAL ( CH) 33 c’ant e Baeiul ati bhs

180 V0VisTR 220sonption - iapg D;: F2:an(

The b ’|Acn rati o 6btai ned [was wi th
Al ((}i).Fy e3PC34 J@bd o |of \\4:@//;69 AL Ehis r@td 0:

A N
MY G

a5 f —aftet
A A B T R PGS

present <20% of desorption for D, <30%for T. ™ Each
| PV type i s adsorbed. Desorption of the Type 3 occurs

21 dasat he fornul at.i ons th the ratio
T 58 & t%@ &@'ﬁa AN S hc?oEPﬁHﬂ“ O 1oVt Adsuption
impedveorenk faadd TaardTBYl. PV vacci ne. Sanple ED50 Type 1

Type 2 Type 3 DTPwHB-1PV 100% H B <1.93 <0.64 2.57

THedbcttor ddbfioDTave dtBainBV/wad w8 the AGOF./BTPOSRUD I B6/69.
Rati o 46/ 69 DTPw HB-1PV

At this ratio:

* The T and D adsorption is complete in TO. Desorption after an accelerated
stability study of 7 days at 37 °C present <20% of desorption for D, <30% for
T.

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

The formulations with the ratio 46/69 were tested in-vivo and compared with
Tetravac, Poliorix and a 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
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25% HI B 3.08 0.96 3.25 Ratio 46/ 69 Tetravac 8.53 0.39
9.15 Poliorix 9.52 2.64 15.06 DTPaHBI PV <5.18 <0. 64

wao810289Fabl e 15. I n-vivo potencies results ThRCEHER2087/059391
no signifi cant di fferences (ED50) between the

PV TPaH V. t rayac. and ..
Dﬁ%@'%ﬁb St 8oy GhLoPL s BBE A Y bl H AP o Miegqs are
caBHE P@28957 PCT/ EP2007/ 059391 DTPw HB- | PV

fornul ati ons (except for the type 2 for which all the

formul ations are equivalent). Exanple 5: Cinical

eval uati on of the investigational DTPw HBV-I|PV/ H b
Exsaplede (inigalrevglpasign obyhejimnyasfigatianphB¥BwHBV-1PV/Hib
vaceineiwith redpced Iy dosagesanned t o assess the

I mmunogeni city, reactogenicity and safety of three
A dihbeelefdasibiitynstudy iiopanndd SIKsBisah® ghmahsgenicity, reactogenicity
and RS bBkkdcadBercb FtmutABYnd FMGEKIBY 'a[se IR sEQNPALIENT Pw-
HBQ-IPREHAP AR &b ¢ EW’GHBM/ tik beofifert BY D MBS EHESib and IPV
va glﬂbé‘écﬁﬁlﬁ{s?é?ec?%%}ﬁt | ndi cat i on/ popul ations:

rimary 1 mruni zation of” healthy infants in the first

vvge { liiof a itnst di phtheria, tet anus pertussis,

heépat: —E L elltls and enop h|| |nfluenzae
Py ijmygyizasion of hegiiiyginfyity &bﬁl@% bweﬁs B pgaing dihdgheria,
teigbee) PaHfUBSiyabenatEs E)dedmww\ﬁ(@g%a@mogl@l&ﬁd diflgenzae type b
dighgses) / Hi b vacci ne DTPw HBV- | PV(26% of st andard

dose)/ Hi b vaccine DTPwHBV/H b + |IPV vacci nes
StGdy groupmry obj ectives: The co-primary objectives wll

be assessed in sequential manner: i.e. the second and

”lDTP'wa?JBVCI‘P'V‘(ﬁ%d/MrJI HoRprAssaeaRd only if the
recedl%]gyone has been net. / To denonstrate the

ndATPyif dPVt(§'9%f0f151lﬂéd@¢ BesaiElb veugiag andar d dose) / Hi b
ol d th th
Dm‘&%%}%&f%wzé oY YAfGa %o e:jm/’lﬂg TLQigd er ed w €

accine In of anti body response to
tHéTPWFIéEVﬁcIﬂIbHoIH\fws:cmpes, one nonth after the

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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primary vaccination course. The objective of
non-inferiority will be reached if the upper Iimt of
W@ b@s/ozgoandar di sed asynptotic 95% Cl on the di PEEERINOE059391
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o R G CARAE P b e F R B o p b 107
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WEE c BBYGHIB VPN ?dt t f
mg%%w i a%ﬁ R R g oo

er o Cect for eac hr ee p |0V|rus
ng /e '/ To denonstrate the non-inferiority
Rélafctdg@ﬁl(ﬁffzpw- HBV- | PV(26% of standard dose)/H b vacci ne

Td Qsskfieth RYa MR Hrshe rsﬁ‘ﬂ Wakbind)€n terms of solicited
sy @%é"%}{édﬂcﬂed %m&@n%%@ %ﬁvé:’ LRR007/ 059391

ine 1n ter of anti body response to the three
poliovirus types, one nonth after the prinmary
vaccVaainationoohedde The obj ective of non-inferiority
Thitd-doReprirg@ghedcinhtidrhehu@pent bj N0 tndfi4 twiRks of age. All subjects

re@é@@ggﬁgﬂcﬁﬁgoggg%q&@tg c 95% Cl on the difference
bet ween groups TPw HBV/H b + | PV m nus

D] HB\{ | PV( 26% of standard dose)/Hi b) in terns of
SN FZ%’!‘U‘]‘E’%’IOH rates for each of the three poliovirus
W@% ®i s <10% Secondary objectives: |mmunogenicity
To assess the inmmunogenicity the DIPw HBV-1PV/ H b
candBload samplingne in terns of response to all vaccine
Prasan{l gestsvaceinatoompdr i son with the DTPw HBV/ Hi b and | PV
vacci nes co-adm ni stered. Reactogenicity To assess
t be vaasiopemutitionsand safety of the study vacci nes,
interns of solicited synptons, unsolicited synptons
and serious adverse events. Vaccination schedul e

Thr ee-dose primary vacci nation schedule at 6, 10 and
14 weeks of age. Al subjects
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dgconstituted
vaccine

GSK Biologicals’ IPV
(Poliorix™)

Inactivated Poliovirus type 1: 40 D antigen units
Inactivated Poliovirus type 2: 8 D antigen units
Inactivated Poliovirus type 3: 32 D antigen units
2-phenoxyethanol max 2.5 mg

Polysorbate max 50 ug

Formaldehyde max 100 ug

Phosphate buffered saline

Contains amino acids for injection g.s, ad 0.5 ml

Whitish liquid
in monodose
vials

0.5ml

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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pol ysaccharide: 2.5 p g and Tetanus toxoid: 5-10 p g
pellet in two- Lactose: 12.6 ng dose vials Al um nium
w@2008a4987 30 GSK Bi ol ogi cal s’ | PV Inactivat edPCT/EP2007/059391
Poliovirus type 1: 40 D antigen units Witish liquid
0.5 mM (PoliorixTM Inactivated Poliovirus type 2: 8
D antigen units in rmnodo?q bnact i vated Poliovirus
type 3: 32 D antigen unit lz | s 2-phenoxyet hanol max
5 nmg Pol ysor bat e max For mal dehyde nmax 100 p
g Phosphat e buffer@d1§é-lf|/9e Alak ami no acids for
injection q.s, ad 0.5 ni Tabl e 16. Vacci ne
f or nul at 'ijnfnaFE APICHABTIMINIES dtHio ofiNTeBipsEaflire
DTPw HBV- |1 PV fornul ati on cogbi nes di pht heria toxoid,

tetanus toxoid, ﬂdi]ﬁgﬁan&‘%'i'%k |1125|qeirb_u| sis strains,
the purified major surface ntlgn(HBs g) of the

Hepatiti g,B.vir and helnactlvated olio
Virus (1 BUrinG HEub R A ButelarsBem eRpelafier U o
pre-adsorbed on alum niums&lt before being m xed wth
al uni nium salt, &stgarptien odayeabdffer and water for
i nj ection. Adsor ption of diphtheria toxoid The

di pht her Stiringi 13 ap todtScmuiiscatnadmdempeeaturs

al um ni um phosphate in a rafjio of 15 Lf Di phtheria

toxoid / 0.15 np iS¢ J'?:‘F\etc 5 apgnhs were stirred
for 15 up to 45 aﬁ?‘nu?gs at om??grrper ture. The pH

was adj ust H51 tirring for
15 up to 4§? @@u%%dﬁyé% d%%‘y'f’%ﬁ’ e week
at 37C. After stirring 19Nt 0 45 ninutes at room
tenperature, the pH was adj ust ed to pH6.1 + 0.1. The
adsor bed concentrate was stored at +2C -+8C for at

Aﬂg@qjtw'h daystanakaoroid i nal fornul ati on of DTPw HB- 1 PV
iﬂ%ﬁ tethhBWolcchtR RN W& 4086rblil 8h hivakh®int RRiro S & PLatiedf

%@% %éif it 1% Eg%gﬁ e ﬁ%@ it T

rature” A sodium solutlon of tL ormnal
concentratl n was a ded (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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1 Stirring 15 up to 45 mnutes at roomtenperature 1
Adjust and check pH (5.1 0.1) 1 Stirring 15 up to 45
WOrRMWenzssat room tenperature 1 Adsorption 7 PEHBPHNT059391

37 C1 Stirring 15 up to 45 mnutes at room
tenperature 1 Adj ust and check pH (6.1 0.1) 1

Store m ni mum bef re.formul ation
Adsor ption of ’Wﬁ ﬁﬁ%n 3'8‘{?8!93”?152996{}?? X0 t et anus
concentrate was adsorbed um ni um hydroxi de in a
ratio of 3.25 Lf / O. 07&3 The two conponents
were stirred for 15 up to 20 mnutes The pH was

adj usted at pH 6. 1T(62§Lfl'hQ-0ﬂlmgvMs+)stored under
stirring for 16 up to 24 hours at roomtenperature. A
sodi um cigtirringel 5 ap ubi 20mdhuteslst rodm temperatire
concentration was added (ad|150 mM). After stirring of

15 up to 45 m nuhgﬁisqtan;daené%%ﬁrpgﬁa; g the pH was

adjusted to 6.1 bed concentrate was

stored at C -+8C for at 14 days before final
f or mul ation%‘f B'ﬂviﬁ (e&éé OUrs & @i 008/ 028957
PCT/ EP2007/ 059391 Adso'iemmmtwr%mhart of tetanus
toxoid AI(OH3 5 T (3.25 L& / 0.07 ng A13+) 1
Stirring 15 up t oNaGCl nba0med @d t5bomMenperature 1 10
Adjust and check pH 6.1 0.1

Stirring 15 up to 45 minutes at room temperature

\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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W®SR2008/0289§7 15 up to 45 m nutes at

1 Stirring 16 hours up to 24 hours at room
tenperature 1 15 NaC 1500 mM (ad 150 mV) 1

Adj ust and check pH (6.1 0.1) 20 Store mninmm 14
t + + efore formulation 25 Adsorption
A‘gsg'ﬁ?ég% Pfﬁg\' %nﬁﬁ?ﬁgen The sterile purified HBng bul k
xed a sterile sus?en3| on of al um nj

T%@’Qﬁé@@tl% W@? &rélilsf%edo%%fs@ﬁl% ¥ {0 SprEsae stwh%soluﬂon was
stigrgd tferi hw Weminueesggd HBspd wag adjustgd tond 3+(-a 1 avithnd Mikoh or
0. pigdsybidtdedectlyi BOtherkedNelCIThe solatidn wad stirclduive 1 520 abouwts. She pH
whs ch38koBid6 Br L i00r) 2pd QGjaeked ef kedsBSAg HBSAg (10 g / 0.5
Bétbie B8 adsbAiohOihe pdBudsisthoaldd Har&eﬁ EPH) wak mRbd fdriadinimum
of:li% ngﬁ)iu{@s BHBF&) RE ah® H URTPEI ﬂggd inffihb Steritnghscdieck

g &lPH4 %Tﬁleos § d s[on s]s% Utﬂ i‘g tei9 at room
te U, 1 tored.o 1ghf a psra pro uc was
@Bs?ﬁém%% L T LU NE A
minutes before dlStI‘lbuthIl Sarnples were taken for testing.
The Pw adsorbed bulk was distributed into sterile glass bottles and stored at 2-8°C.

Flow chart of Pw adsorption

Transfer AIPOasin sterile stainless steel vessel

\2
Adjust pH to 6.5+/-0.1
\2

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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WO 2008/ 028957 PCT/ EP2007/ 059391 Adsorption of Pw
antigen The Al PO4 solution was transferred aseptically
WO ni08/02898t eri |l e vessel. The sol ution was sti rPEHEPINT/@59391
to 10 mnutes and the pH was adjusted to 6.5 +/- 0.1
i.t h 5 0.5M NaOH directly in the vessel. The
- Shirhe ik i P et P e et o6 The. pr was
EReERY° Blfeg +/- 0.1) and adjysted if pecessary.
- Baf Hpel bl vagsieradibehicen re Cpde irdsSuatibblbingd nhar vest
(PPH) was mxed for a mnimum of 15 mnutes prior to
use and then the PPH was added into the sterile vessel
cont ai ni ng tFeempiation flowehattebld RRwdiBWaaceinerred for
m ni muml5 mnutes at room 10 tenperature and coul d be
stored overnight at rodNFtatP&mdure. |f the product
was stored overnight at rogmtenperature, it had to

be resuspended for RNaAUsMBat 150 pwiies before
di stribution. Sanples were taken for testing. The Pw

adsor bed bul k was di ?‘t'%bggfgﬁlg%?’aﬁ erile glass

bottles and stored a w chart of Pw
adsorption Transfer Al PO | ﬁ sterile stainless steel
vessel 1 Adjust piBPsAg@dsorbed10¥gStirring 15-20

m nut es at roomten‘perature¢ 1 Check pH and adjust if
necessary (6.5+/ - DighthesiaradisothbedPPB Lifn the sterile
stainless steel vessel 1 $tirring mn. 15 mnutes at

room tenperature HethhkQddorbed 3.95 gfass bottle 30
St orage of the Pw adsorbed at 2-8C DITPW HBV-1 PV FI NAL

FORMULATI r do fol,l : - The
sodi um Chﬁﬁﬁ@gg};gl&f%ﬁ@ﬂﬁ?éﬁﬁﬁéé‘/#}glﬁf or
injections in order to achieve a final concentration
of 150 lirkiag 60 mipy ppto§20 mifical roeny tef@peratust ai n a
free Al concentration of 0.%15 ng/ dose

Adjust and check pH (6.5 +/- 0.1)
\2

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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- The adsorbed HEF, diphtheria and tetanus
concentrates were added in order to 40 obtain a final

w@owseerosat i on of 10 pg of HBsAg, 7.5 Lf di phtP&r/ER2007/059391

toxoid and 3.25 Lf tetanus toxoid per 0.5 nl dose. -

I P i or.der .t o .0btaj. final. concentration
of DRSS A8 8F Shgdrd d§RB 25y B%ing 3Ty 6
StDHTPA-RB\GEPV IHib fvacciéd® up to 120 minutes at room
ten?eraturﬁ.#. 45 - pH was adjusted at 6.5 +/- 0.1 -
stPFFVAEBY dlib5IR} V45188 ni nutes at room t enper at ur e.
- pH was checked: 6.5 +/- 0.1 - Adsorbed Pw

CQNGSRfLR Ehieiyadded in order to obtain a final
Tconucn Cat T Ol
t

m L‘“ 20, | a'-lgB - ISI“iaoscgn(}{\Qt vaccl in
SOt oo T e T, e s

final bulk was stored between +2C and +8C unti |

f ol | Saegndary dijeativesit i on fl owchart of DTPw HBV vacci ne
Imvihbnegenicity M 1 10 NaC 1.5 Mat 150 MM 1 AIPO4 (115
TdasAds3 the indmud3eARita @ all Bedy Jacdneslb tdhi fdifﬁ*@?)'bﬂse to all vaccine
anddsr bed 7.5 Lf 1 Tetanus adsorbed 3.25 Lt 1 20 IPV

40/ 8/ 32 or 19.6/3.9/15.7 or 10.4/2.1/8.3 U/d 1
Re&xctogeniity60 nmin. up to 120 min. at roomtenperature

To assess the reactogenicity and safety of the study vaccines, in terms of solicited
symptoms, unsolicited symptoms and serious adverse events.

e Vaccination schedule
Three-dose primary vaccination schedule as of 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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1 Adjust and check pH (6.5 +/- 0.1) 25 Pw adsorbed 20
QU 1 Stirring 15 mn. up to 45 mn. at room

W@ 2ovpers&ature 30 Exanple 6: Cdinical eval uati oPCDEP200E059391

i nvestigational DTPa-HBV-IPV/H b vaccine with reduced
H b and | PV dosages A Phase Il, exploratory study is
planned to assess the innunogenicity reactogenicity
5 and a%g of dlfferﬁgf for |ons of 1 .
1%P‘6’g? ai § Lﬁ%&” t%&?%oé 'S B*ﬁﬁ% é““rrﬁﬁ?/ o) 95@&1% L
frerar dpdng Hée ENaViLEbER > ARYOF BORS PRIIUmIRGoRR AHEpnium

copfrat wilb herErpe 30 togPPue ﬁéV/aﬁlﬁiPQm gen tpynapedose-nes

adm ni stered conconmitantly. Indication/popul ations:
40 Primary imuni zation of healthy infants in the
first week of |ife against diphtheria, tetatus,
pertussis, hepatitis B, polionyelitis and Haenophil us
i nfluenzae type b diseases. Study groups: 45

DTPa- HBV- | PV(49% of standard dose)/H b 5g vaccine
DTPa- HBV- | PV(49% of standard dose)/H b 2.5g vaccine
DTPa- HBV- | PV(26% of standard dose)/H b 5g vaccine 60
WO 2008/ 028957 PCT/ EP2007/ 059391 DTPa- HBV-1 PV (26% of
standard dose)/H b 2.5g vacci ne DITPa-HBV-IPV/ H b
vaccine DTPwHBV/H b + I PV vaccines 5 Primary

obj ectives: To assess the imunogenicity of the
DTPa- HBV- 1 PV/ Hi b candi date vaccines in terns of the
response to the PRP and the three polio antigens
(polio 1, 2 and 3). Secondary objectives: 10

| mmunogeni city To assess the i nmunogenicity of al
study vaccines in terns of response to all vaccine
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antigens. Reactogenicity To assess the reactogenicity
and safety of the study vaccines, in terns of

w@ 0002898t 15 synptons, unsolicited synptons BEHEP2007/059391
serious adverse events. Vaccination schedule
Thr ee-dose primary vacci nat on schedul e as of 6 weeks
of age. Al subjects recei S birth dose of
Hepatitis B. 20 Country: TBC Blood sanpling: 25
Pre-and post-vaccination 3 Vaccine fornulations: The
vacch meethasl ofonaking mwwimﬁ(i ¢ mq@min@iona/awiq@i anpatising

(DT rt (H.b). 30.D. T,
fEn ARt U e PR A AV A

V\&t etbxcﬁﬂ@n&lﬁz@n@rt@(mcb'f@lm%ﬂ Y thb alitli€ofl of fn@é@nited poliovirus

antigens. The mixture is stirred to honogeni ze and pH

i s tm Lat edoseprentdrithay) 1CBravosen ok A less shanAtaD1aptigmy
t, the tabl
ﬁi‘i i b ahESpUARE TN LRSS DL G 550t T ¢ oxo d

I PT 25 FHA 25 PRN 8 HBsAg | O IPV ty40 or
1960r 10.41U_IPV ty e280r 3.9 0r 2.1 1U 1PV
t ¢ OB mpphoshofmmakgngya V%ccslq (L. agombipation vaeRIng) Sompaisingp| e

ézpa%éB@?%gtp'oHmertyﬁ@F ané%ng Qﬁ'@ﬁeﬁo&em‘ﬁtmg diphtheria

toxoid and tetanus toxoid, followed by the addition of inactivated poliovirus
type 1 at an amount greater than 10 D-antigen units and less than 20 D-antigen

units per 0.5mL and optionally IPV type(s) 2 and/or 3 (IPV).

3. The method of claim 1 or 2, wherein the vaccine comprises inactivated
poliovirus type 1 at 26-49%, 30-45%, 33-40%, or 35-37% of a standard 40 D-

antigen unit dose.

4. The method of claim 1 or 2, wherein the vaccine comprises inactivated
poliovirus type 1 at 26-49%, 30-45%, 33-40%, or 35-37% of a standard 40 D-
antigen unit dose per 0.5mlL.

5. The method of claims 1-4, wherein the vaccine additionally comprises
inactivated poliovirus type 3 at a dose of 8-20 D-antigen units, 9-19 D-antigen
units, 10-18 D-antigen 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.

6. The method of claims 1-4, wherein the vaccine additionally comprises
inactivated poliovirus type 3 at an amount of 8-20 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.
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61 WD 2008/ 028957 PCT/ EP2007/059391 Hib is
pre-adsorbed. The H b pre-adsorbed is mxed with

WG omB03895Dr | actose prior to freeze drying. TPET/EPI07/059391

anount will be 2.5 or 5 or 10g per human dose.
A 2ol s M st B 20,0 200, B3
PCT/ 5 %Qgﬂ @%8 39 a dSdAdMBeater Al BARO™ s OhaBE DIshtRen units.
vaccine (i.é. a conbination vaccine) conprising
|nact|vated poliovirus type 1, conpr|3|ng t he steps

Xin t et anus
O eSO bRAE R Sy e R LA B o
t yp%dloaim@t 03 &t 8 SAb@it of Besatel thad-Patid 188hAM0 B-afiden
| ess than 20 D-antigen wunits and optionally |IPV
typel(né,t)spzr%cﬁ@/[or 3 (IPV). 2. A nmethod of making a
vaccine (i.e. a conbination vaccine) conprising 10
i nacti vat ed poliovirus type 1, conprising the steps
ob. Aimdtingl «firpditimes vaccirteak ol deoattdndtidhanuané)@oaipdising
followed by the addition of jinactivated pol.iovirus
t ypemact%(@teérpogﬁwmtyg% %arpexpr&swaﬁhwema%{nmﬂ@% diphfhegia
and tl)?éﬁ ah@‘?é?ar%g t&'o?&tfblg&%d E%d ﬁf)n Of ﬁlqj:tl\%.% oliovirus
optionall'y I'PV type(s) 2 and/or 3 T%
net hgpe dfat Tlebernf breater ﬂ;anvﬂmrdelr:ss thzltre2®/@eant1|gen umtsp Pi19d3-

i nacti.vat ed VI rus 26-.49% .30-4

35 AL S8 15 bphieeu g al 4B BH e bt et Ay antieen
doseynid; orlie1 IBLAADePinifh ArMhstaRe adounWREELIR Y18 -antigen
vacci ne conprises Inactivated 20 poliovirus %,ype at

26- 4994 agdopntonallg IPYQvpe(orl BB/@BUIDY).a st andard 40 D-
antigen unit dose per 0.5nL. 5. The nethod of clains
1-4, wherein the vaccine additionally conprises

i nech imeail RICL MKV A LatRideyPe. ScontbifatiddsRc@he)&odrising
D-antigen units, 9-19 D-antigen 25 units, 10-18
D- anpigentedpoligyirustyner3, Eﬂﬁmlls@léﬁh%ﬁPRSsOf mpxingdiphtheria

ot akeg af Bl loid Toiy 4 AL QRMRL! B Bled ooy
met hgpe dht &l ahomt bf gneat&héfaﬁISmnﬂh&s\ﬂaﬁlCZ(HB andgdrt mmmaﬂ)le D-

conprises inactivated poliovirus type 3 at anmount
of GUBECIHUBIfY ﬂ@éﬁ DrAntigen ugits.d I BB-aanesyuhisy ?%-tléD antigen

10- ]1§11trs)' ﬁnlt?)' BFB- alr'lﬁg&1§umgs:][pei16 SQiLarf’BI' 1g§tgnéérﬂr51§nd c;lr?exgcénlLy 14

D-antigen units D-ant’igen units per O.
f or Dnstiganceni@mpeuddmbr anebaptivhallylPV @pelsi 1 gedlouhi Py )per
0. 5nL.
11. The method of claim 9 or 10, wherein the vaccine additionally comprises
inactivated poliovirus type 1 at a dose of 10-20 D-antigen units, 11-19 D-
antigen units, 12-18 D-antigen units, 13-17 D-antigen units, 14-16 D-antigen

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

12. The method of claim 9 or 10, wherein the vaccine additionally comprises
inactivated poliovirus type 1 at an amount of 10-20 D-antigen units, 11-19 D-
antigen units, 12-18 D-antigen units, 13-17 D-antigen units, 14-16 D-antigen

units per 0.5mL; for instance around or exactly 15 D-antigen units per 0.5mL.
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63 WD 2008/ 028957 PCT/ EP2007/059391 7. The net hod of
claim5 or 6, wherein the vaccine conprises

WO p@s289ar ed poliovirus type 3 at a dose of grREI/EBP2007/059391

than 8 and |l ess than 20 D-antigen units. 8. The

d of claim5 o , wherein the vacci ne conprij ses
Fﬁ%ﬁ%%?t@ad 8% glﬁllrlilso{iflf’l}%hetr §/pdhesvagping ﬁg‘gﬂﬂﬁﬂﬂj%y prises
8 r gﬁi&%tivtafé@rf)oﬁoﬁﬁg t%fé@ af P@Se 202> E_[htnitig@rpunei’téni ts per

9. A nethod maki ng a vaccine (i. a
conbi nation vaccine) conprising inactivated

pol i.Qviru 3 risi.ng the steps..of:. mMxin
et Bod §Fat P AR I, R B SRS Seit®es,

t he iagdivhie@DoRbviitagpd ¥ at SohrRGUnk OF 2 UUI-anti ydheundts dbr @5SmL.
dose of greater than 8 and | ess than 20 D anti gen
units, 9-19 D antigen units, 10-18 D-antigen units,

1 ' ' -16.. i LtS._ ol

133 Bl GEatiTH & 14 SRR O st i
14 Dpadiovirgetype Qnt b dosngdeapt thomAlD-yntlgel ubitpe{dsikssithan 4 D-
and/or, 3 (I.PV). 15 10. A nethod of making a. vaccine

(i . eMntigerypits ALY AFIPST AU &Y SRS HY AilERARREN WSt i vat ed
poliovirus type 3, conprising the steps of: m xing

di phtheria toxoid and tetanus toxoid, followed by the
addli Theanetbbd phelein Vabe td, pdieron ireusiccing pemBriges izactivated
amount. of greater than 8 and | ess. fhan 20 D antigen

(it (OB SYRE 3Gt s iGN eahisrhanp DIg Ee AT GRH 1oy than 4
11- 13 3Bri 8dH wiRpebDs i, ol g ahBinkduabbf 480nd Stixhstly 9D-antigen
13-15 D-antigen units per 0.5nL; for instance "around

or ewaletpey0.3ml. D-antigen units per 0.5nL and
optionally IPV type(s) 1 and/or 3 (I1PV). 11. The

met hod of claim9 or 10, wherein the vacci ne

addi Theofiehby o£EORES B &6, wibeih MiRCiel it OteRO} VAN Hilkfie k¥ REne
1 at a dose of 10-20 D-antigen units, 11-19 D antigen
uni tis at legst PB5p0 QnP.O§en 1 irtiep sompared o pvageinegeompyisingst0 D-
14- . . its; for instance around or exactly
15 é%g%r?{gﬁel'ﬁsgogﬁlpyg%él . The nethod of claim9 or 10,
wherein the vaccine additionally conprises 30

i nactivated poliovirus type 1 at an anount of 10-20
D! gn lieg@ﬁ%% P? claims)L-§ § viergip thegistptiymippency yalygof the vaccine

D- anf b oAt W.'E.St, 89, d3s 1%1 D, R é.(ﬂl‘?ﬂhré{motasvacéiﬂé L6m rising 8 D-

D-antigen wunits per 0.5nlL; for instance around or
exacintigerd BniB-AAPVgepe ini ts per 0.5nL. 64 WO
2008/ 028957 PCT/ EP2007/ 059391 13. The net hod of
clains 1-12, wherein the vaccine additionally

CQOPTHeSBSthod of claims 1-18, wherein the relative potency value of the vaccine
is at least 0.85, 0.9, 0.95 or 1 when compared to a vaccine comprising 32 D-

antigen units of IPV type 3.

20. The method of claims 1-19, comprising the subsequent step of adjusting pH to
6.520.5, or pH5.9-7.2, or pH6-7, or pH6.2-6.8, or pH6.4-6.6.

21. The method of claims 1-20, comprising the subsequent steps of adding a killed

whole-cell or acellular pertussis component(s) and a pharmaceutically
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i nactivated poliovirus type 2 at a dose of 2-4
D-antigen units. 14. The nethod of clains 1-12,

WoL@BMO2895T he vacci ne additionally conprises 5 PCT/EP2007/059391

i nactivated poliovirus type 2 at an anmount of 2-4
D-antigen . units per 0.5qL. 15, The nmethod of cl.aim 13
or 1%?‘%%&%@? EfTPF %O%Q%’@H‘ﬁ@vhé%‘ﬁ %‘%‘lﬁlﬁaé’gPﬁP&P@ds present
pol i gy kbt hel-MBRI0R Rthen®@SR, gr eater than 2 D-antigen
units and less than 4 D- "antigen units, or at a dose

around or exactly 3 D-antigen units. 10 16. The net hod

okl A S, TS DS B RR L P rmic

t hang duirc@nhiiganprittitd pHAfLstBES of PAGr ¥ thdadiid ISPV,
units per 0.5nL, or at an anmount of around or exactly

3 Dantigen wunits per 0.5nm.. 15 17. The net hod of

chai - [ | At - -
- BELT e oL OFLEL P24 Bul A QR IR FLRRL oS
conpascedntigera fitag & ipathogaeldcsddgor @ 11k canistige of: Hiek®philus
of 1PV type 1. 20 18. The nethod of clains 1-17,
wherBllgergfebraisserig &1es B HES NPaIy & ebP i B eRiag HidisdyPs &

at lﬁgsssterlg n§e511n§g9 'c%s tgﬁ)e %, quiss]erlw&ilgg‘?fmgfﬁg &t,We‘fi‘sser'a
vaccl ne conpri sing D- antigen units of TPV type 2.
19. Ahengréthoybedd, Sallmpmslatyds andvilepatitis A heith diphthiexie toxoid,

otency val ue of the vaccine 25 js at, |east 0,.85,
0. 9. CEhLo3PIds MYFERTI AR B WS - JE e RaaBHPEIHG
32 F}Ie;ﬁﬁtiis e zlrﬁig_@ﬁ phE’IVtotp\fP&djﬁstn%Qt-. The net hod of
clains 1-19, conprising the subsequent step of

adjusting pHto 6.50.5, or pH5.9-7.2, or pH6-7, or

pHG. 2-6..8 H6. 4:6..6. 30 21. The th f claj

DB Rl Rar iR D Euneiitl hiend? SRRty B g e and
Ki | I'egich eh@pBsces 8ht opmoRCIBIV edragonRetstseissies foape Resip( S)
and a pharmaceutically 65 WO 2008/ 028957

PCT/ PRS0 059391 accept abl e exci pi ent, optionally
where fr W i [ n | Qr. :
the. addi ranYBr ! oheCRRaERE Bayiedl SAETH R bL Rk funic
1- 21, com®-2%Drmtigbe usickd il 8-i2dMahntsgedpnitk, lad2l) Peantigen units or
Hepatitis B surface antigen prior t H adj ust nment
or prior 1ol ReAT&IgER 716 ObropstOr %Pﬂ&'rﬁ% Brittesn uB#s;
cl ai s 12 ORI b 8bR 1P DAYt AR, 35 BRunkehilsD6r 4-5
D-antigen units; and
c. IPV 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 D-antigen units, or

13-14 D-antigen units,

comprising the steps of: mixing diphtheria toxoid and tetanus toxoid, followed by the

addition of inactivated poliovirus component(s) .

25. The method of claim 24, wherein the vaccine comprises inactivated poliovirus
type 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, 14-20 D-antigen units or 15-19 D-antigen

units, or around or exactly 18 D-antigen units.
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nore antigens froma pathogen selected froma Ii st
consi sting of: Haenophilus influenzae b, Neisseria

WOoreesnefiosT dis type A, Neisseria neningitidis tRQEEER002059391

I\Iei sseria nmeningitidis type W Neisseria neningitidis

ria _nmen |t|d| pe B, Sal.nonell.a
¢ Y ameted BEER R 2R b B VBr g coBRbre mactivaced
tet w&vir@%@bgz at Qaséel AL B-RRlLRUHUS-d BR&Sigdn udts, or 4-5
and/or 3 and optionally Hepatltls B surface anti gen

pri dP-anbggyHma@j ust nent. 15 24. A nethod of naking a
DTP vacci ne which is substantially thionersal free and
whi ch conprises one or nore | PV conponents sel ected

f DONTHNBe @6@UPCla B34, iwHer&h thedsactiRy codp@sed imictidatdPdse
of 10-36 D-antigen units, 11-32 Dantlgen units,

12- 2®lipviant iygeA auadess, of B32DR-antigen Pejésn O8I D-gntigep uyirs, 10-

L L L e

a daseiged uts/ Dantl gen units, 3-6 D-antigen units, or
4-5 D-antigen units; and c. IPV type 3 at a dose of
8-29 D-antigen units, 9-26 D-antigen units, 10- 23
D2§nfﬂegfﬁ@th5@ bf §1a1n‘]sll' 3{7-) v@ie@&h 'tl%e%cefﬂbtém glges%gactlvated
D-antigen units, 13-14 D-antigen un|
conprdlisvirgs type 1s¢1wbed)c6nto afuxiimigdh yehotide,ion ahnmmuch and

tetanus toxoid, .follo addi.tion of .

| ettt PP ebet hsion e Sy PtiongReplacesither before
et hatif wih 8hiBedbthMRLaPy, bh&«h%ﬁﬂd@&ﬁ@ﬂﬁk@ ﬁice after
i nactivated poliovirus type 1 at a dose of 10

D- anmixgegwith antegenotheg 2had-IBVDi gen units, 12-28 D
antigen units, 13-24 D-antigen units, 14-20 D antigen
units or 15-19 D-antigen wunits, or around or exactly
189 DFravhé 86 ofielhing 28 ,6:6he¥¥h ZROBAOZ B9 3 Ts added prior to the pH
PCT/ EP2007/ 059391 26. The method of clai m 24 or 25,
wherasiigstmend sigrcd ichémednpri ses i nacti vated poliovirus
type 2 at a dose of 2-7 D-antigen units, 3-6 D-antigen
units, or 4-5 D-antigen units. 5 27. The nethod of

c 36 Tie 12th36 of vihietisel-29 twieersiacied veecite RPmpE&S inactivated

|nact|vated p I|0V|rus type 3 at a dose of 8-29
D- arit9 @éﬁuwp?? adgproggd entq ghunypinmydrexide,r abmninium

D-a
D amﬁiog@ﬁjtéju %Ik tglg’llxt:liilﬁ &G F\Vﬁér&ﬁ @dgd}httloﬁl taﬁgs Xce eétéler ‘t_)lgzﬁore

or -14 anti units.
nmet hotigf wih antingn otz thamHéWe onwhéreinvaisaiptien wﬁpp]asesfter

| nacrtnix\llr%gt wgch antigen other than IPV).

31. The method of claim 30, wherein the IPV type 2 is added prior to the pH

adjustment step of claim 20.

32. The method of claims 1-31, wherein the vaccine comprises inactivated
poliovirus type 3 adsorbed onto aluminium hydroxide, or aluminium
phosphate, or a mixture of both (wherein adsorption takes place either before
mixing with antigen other than IPV, or wherein adsorption takes place after

mixing with antigen other than IPV).
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poliovirus type 1 adsorbed onto al um ni um hydr oxi de,
or alum nium phosphate, or a m xture of both (wherein

W@e®snposon t akes place either before m xi ng MET/EP2007/059391

antigen other than IPV, or wherein adsorption takes
pl after I Xing. With anti ot her n.IP 1
585 FiedmeiBod aLeIBem ¢-atHR OB N Y P 9%@433\9@9?9&11& bl
addeﬂ%ﬁ%g{t ste® dri@imto. adj ust ment step of clai m 20.

30. The nethod of clainms 1-29, wherein the vaccine
conprises inactivated 20 poliovirus type 2 adsorbed

0 al um ni, um_hydroxid or .al um nium_ pho te, 0
ST TR PG SEUER G erren S B PS (OB RS TN Ak 102 ana
ei t hesdsbafe@moato 4H atimMhiwh st AMkdriandosrpesn taR@plhdd\bither
wher ei n adsorption takes place after mxing with

ant i kyéere srinimg widpntigeypthephag 1PV rprewhasein gdsaptien taken place
30, I ; 2 ' ded prior to the pH

adj uﬂéﬁeﬁﬁ%lﬂéﬁ‘gﬁ '%’Eg% é‘?‘%%ﬁ% " The method of clains
1-31, wherein the vaccine conprises inactivated

pal i ovirus tyggaS adsor bed onto al um ni um hydr oxi de,

op> al isinein et PRe 2ok phathereip thegvagripe GpapgsesgbyHypes 1, 2 and

(whey sdserb%%mﬁg@ﬂ?ﬁﬁ kS8R RE aflnkilfim &?stgﬁﬁe oPh XfiRgre of

with antigen o an’| PV, or erelrn aadsorption
t ak ésothp[aleeiafatignrption takesgpludet dithanbdfgemiaingewith hatgen other
IPV), 6 2008/.028957. PCT/ EP2007/,059391 33. The

B ﬁ?‘y\gr o adSRHRL i kS RECE BUeY %‘éngswitﬁ angrapther
pri ahaf pphe pH adjustment step of claim20. 34. The
nmet hod of clainms 1-33, wherein the vaccine conprises
IPV types 1, 2 and 5 3 adsorbed onto an al um ni um

i AR B 5, ok R T PR P it oo
ads ageiohgny Adked phacBumafide hydioxidegomdliminaith ipg6dphate, or a

ot her than IPV). 35. The nethod of clains 1-34, o
whergixiure RE bt dwhaieincashpiviion sakepplacs pigher pefoge gindter npxing

ads - m ni um hydr oxi de or al um ni um
phog‘% atg%lggélgggirlnﬁm ure of both (wherein adsorption

takes place either before nmixing with antigen other
than I PV, or wherein adsaorption takes place after
nPki M MEPAd ghtlrige AS-orlifesin ﬂ%ﬂrfﬁﬂhtﬁim toxqi 15 eddaeﬁwélor to the pH

met s%e&'s%i;()r@cﬂa‘uﬁ@o. wherein the vaccine conprises
di pht heria t oxoi d,

38. The method of claims 1-37, wherein the vaccine comprises tetanus toxoid,
optionally adsorbed onto aluminium hydroxide, or aluminium phosphate, or a
mixture of both (wherein adsorption takes place either before or after mixing

with other antigens).

39. The method of claim 38, wherein the tetanus toxoid is added prior to the pH

adjustment step of claim 20.

40. The method of claims 1-39, wherein the vaccine comprises killed whole cell
Bordetella pertussis (Pw), optionally adsorbed onto aluminium hydroxide, or
aluminium phosphate, or a mixture of both (wherein adsorption takes place

either before or after mixing with other antigens).
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optionally adsorbed onto al um ni um hydroxi de, or
al um ni um phosphate, or a mxture of both (wherein

W@e®snposon t akes place either before or afterPEi/EP29g7/059391

with other antigens). 20 37. The nethod of clai m 36,
wherein the diphtheria toxoid is added prior to the pH
adj ustnment step of claim20. 38. The nethod of clains

1z@.7Thevyiia'@th@éi gf ¢188n YRGAIAGN TP i SRRl BF:@NHS pHOXRistnent step

optional ly adsorbed onto al um ni um hydroxi de, or

al umfrelaimm Phosphate, or a 25 mixture of both (wherein
adsorption takes place either before or after m xing
with other antigens). 39. The nethod of claim 38,
waerBidméthed betiamus 1 tvieodid theSkiBe@UoRIdeOBA @t MEpdHssis is
adj ust ment step of claim20. 30 40. The nethod of

cl aiagsorbedgnto iajuin phesphate EWheretoepeiipy er takps plage either
whol I e LS (Pw), optionally

adsor bet O%ﬁ{t%qgﬁgl{rﬁ nitﬁ%ﬁlﬁ%#%%%é, or alum nium
phosphate, or a m xture of both (wherein adsorption
takes place either before or_after m xing with_ other
aftti Henssthog st e doarisregashe ety dsdaftriBo sbpdjusiment step
The (;p%wgidz(pf claim 40, wherein the Pwis added after
the pH adjustnent step of claim?20. 5 42. The net hod
of claim4l, wherein the killed whole-cell Bordetella

t is. i d t | unmi ni hasphat
(e o GEron . fandE gn eV SpRPguR e opmore
af t efceMit RGrddit BorRp SiRhtsaPh) @%ﬂ%ér{usﬂﬁ-tom (mf_lﬁ&ﬁleﬁfous

claim42, wherein the Pwis added after the p
adj usemegglutiniepFHRQ and peitagitim(PRN) 4 4ptiorady adsarbadl @fto

cl ai 1-43 erein the.vaccine,conprises t Q re.
col T oS O A NG PLOFRER Pt §RT o8l Qefein
t ox @d@o@ﬁ&) takbé gl@ﬁ@ﬂﬂfw BefoRo@ @ e hiitih g iwith(dntiddnsasiekr than
pertactin (PRN)), optionally adsorbed onto 15

al urdcallylps pPRyEIsEX pRfEgendk  al uni ni um phosphate, or a

m xture of both (wherein adsorption takes place

either before or after mxing wth antigens other than
ads) Thel raethpébf cisish 44, aviidrgie mis) Pa 4 addethdtemetiehydd adjistaleat step
44, wherein the Pa is added after the pH adj ustnent

st epPt ¢l ai m 20.

46. The method of claim 45, wherein the two or more acellular pertussis
components (Pa) are adsorbed onto aluminium phosphate (wherein adsorption
takes place either before or after mixing with antigens other than acellular

pertussis antigens).

47. The method of claim 46, wherein the Pa is added after the pH adjustment step

of claim 20.
48. The method of claims 1-47, wherein the vaccine comprises Hepatitis B surface

antigen, optionally adsorbed onto aluminium phosphate (wherein adsorption

takes place either before or after mixing with other antigens).
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W@ Rwa2H9S™ phosphat e (wherei n adsorpti on

46. The nethod of claim45, wherein the two or nore

acel lul ar pertussis conponents (Pa) are adsorbed onto
t ak eBRCYERI)@7/059391
either before or after mixing with antigens other than

acel ular_ 2 rtussis anti s)...47. The nmethod o

?’gi iﬁeﬁethﬁhfé é”lﬁéelflél%‘:@ﬁgﬁ&ﬂéﬁtséﬁf ANt 1s added
ad] Ltﬁ{d?emheﬁﬁfmjugﬁleﬁd R0 %8aim3th. 48. The method of
clai'ms 1-47, whérein the vaccine conprises Hepatitis B
surface ant| gen, opti onal |y adsorbed ont o al um ni um

p hat e [.ei t akes place eith

baP o T PEC B P8 R R s PR PiyBliSy & el or o
2008828 PpdteiiG@hd El?@&@ﬁl@ﬁ&@&ﬂarldé 9f H-ﬁbﬁoﬁlﬁlzﬁ Q¥R g t@péTB

48, wherein the Hepatitis B surface antigen i s added

pr | diHibl optirnaladsefireest erémalustivigmaghosphatheragadggbedrppgo
con] fipaihr GuRLIR adicliordEls b fer ARG OP LR TRE AR
saccdtherialégafs).Haenophi | us i nfl uenzae type B (Hib),
optionally adsorbed onto al um ni um phosphate or
unadsorbed onto adjuvant (wherein adsorption takes
p@%%tﬂ@cﬁ Paﬁﬁ’ﬁ hedih @ Mtk A8det drldr tOFHR

a?tl geens§ 0 g%g)crretlhodelg]f cl g?m%rortvxﬁw ?’h Jushment
H b step@fdxﬂzamzﬂm or to the pH adj ustnent step of claim
20. 52. The nmethod of clainms 1-51, wherein the vaccine
conprises one or nore conjugates of a carrier protein
anRd BhCRRRYA Bf c18RECNSI | Wikrah 1 RREMECbMBIR el aload
fromthe group Neisseria meningitidis type A

Nei swarigaterehp ngitiel piogein aypecapsulieasskarida Q’fi@rﬁaﬂfgfltllindi S

o orBeB B TRV IR RO T B 5, i S
phosgppaCeNeisseria Mént dgm@ls ®f pebtdid Weiddprad sRRMQHI /dyPe Y,
S

adj uvant $Mer ein adsorption takes place either
bef orRéioprardserbefriogiorrduminiym dbigiogilsor gtumeipiuphplpsphate or a

SNZ'CiﬁE& I é)frﬁ P)géﬁﬁﬁc% Fcbgg%nfﬁl] {nhgvc}ley}glﬁ Fs%rﬁ?%ztﬁt& place

wheregthar bdfereatnaftor mivingwith aptigims @sheo thaa Nedyseri@ ineningitidis
protein and _a cgpsul ar charide of a bacterium
&ﬂgacc %S

sel g¥Ped- fr BnPt h&ai Bieg Heni ngi tidis type

A, Neisseria neningitidis type C, Neisseria 25

meningitidis type Wand Neisseria neningitidis type Y

ab8. Huadweethpd phelatno 52, heherqghl tedpnestrment cetjegates ofcl @irmer

20. 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 are added prior to the

pH adjustment step of claim 20.

54. The method of claims 1-53, wherein the vaccine comprises a Neisseria
meningitidis type B (MenB) outer membrane vesicle or LOS or a conjugated
MenB capsular saccharide, or derivative thereof, optionally adsorbed onto
aluminium hydroxide or aluminium phosphate or a mixture of both or
unadsorbed onto adjuvant (wherein adsorption takes place either before or

after mixing with antigens other than MenB antigens).
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54. The nethod of clains 1-53, wherein the vaccine
conprises a Neisseria neningitidis type B (MenB)

WO i08/028¥8hbr ane vesicle or LOS or a conj ugat edPCBOPNBTIEY391

capsular saccharide or derivative thereof, optionally

o Rachtne o Sedhim oo rd s s MegE oisk AUk Hiad Sbisteepr LOS
adJ uamé cdhigkeRi Meﬁ@l %%smak ArchkRSs RIRESH R ke ppef ore

or after mxing with antigens other than MenB
ant|@Em@?mﬁﬁwpw®02®©80028957 PCT/ EP2007/ 059391 55.
The net hod of claimb55, wherein the MenB outer
menbrane vesicle or LOS or the conjugated MenB

C3pSTHehethad 6NARint€l -5 5, vikdE I VREink QombasdH Vi saccharlde
adj ust ment step of claim20. 5 56. The method of

cl ai fivgm Babmonelip érpdi porpgaterhiod qrarid drigyeins ertignally adsorbed
sac CJh% Ialqﬁn 1Lﬁlq{9d§ 15@&%1‘::1%1&1%9 Eﬁh%sg)glgﬂe%g %tn%é utré) ofboth or

carrier pro el n, I ona ont o a um nium

hy draxdstebat orad udﬁumnﬂ r(rwh&eﬁ]pialads@uom takefplataicichepbefload dr
or unadsorbed onto adj uvant (wherein adsorption takes
pl actee MiKEE HdFWhe BHEesit er i xi ng with ot her
antigens). 10 57. The method of claim56, wherein the
Vi saccharide from Sal nonel l a typhi conjugated to a
car rTlermgthod ef clains SQddmdeip theoYi taochianide fitdnadijloenainty phi
step of claim?20. 15 The . net hod, of clains 1-57,
mher“é)ﬂlﬁlgﬁ?é ®Q a&%li“ﬁép%%ﬁ gd prioigiheyat afugipent step of
Hepadihitd 0.A, optionally adsorbed onto al um ni um

hydr oxi de or al um nium phosphate or a m xture of both
(mherein adsorption takes place either before or

r .ant.igens).. 20 59.. The t ho
orbeims i ol STt G r g fomBpast i BER om
addeldeﬁahh@)% op@orall@ apdd el 41 FRATinIAMER Pdxi€d &f dTu@Ahium
60. The nethod of clains 1-59, wherein the vaccine

co nﬁ?h%lé@tw pmixdgyre Hibamt (Whgfenga@grptrpngajq_ep plsee either before
appqgghgﬁ&ﬁhx g%@%&%&%$§m§Lf or 25Lf per 0.5nL dose.

25 6 1-59, wherein the vaccine
conprises DT at an anmobunt of |less than 5Lf, or 1-4Lf

or_a rOXI ly. or exactl 2Lf er 0.5nL dose 62. .
TRE n@ff ¢lpim p Vihegain t%@r“é% fromeHRadiEls Aeis added prior

CO'T%'tﬁeegHH umeAn s @FBERhin®Pbo, 30 2.5-30Lf, 3-20 Lf,
5-15Lf o x%ct 'y or approximately 10Lf per 0.5nL

dose.
60. The method of claims 1-59, wherein the vaccine comprises DT at an amount

of 5-50, 7-30Lf or approximately or exactly 7.5Lf or 25Lf per 0.5mL dose.

61. The method of claims 1-59, wherein the vaccine comprises DT at an amount

of less than SLf, or 1-4Lf or approximately or exactly 2Lf per 0.5mL dose.

62. The method of claims 1-61, wherein the vaccine comprises TT at an amount of

2.5-30Lf, 3-20 Lf, 5-15Lf or exactly or approximately 10Lf per 0.5mL dose.
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71 WD 2008/ 028957 PCT/ EP2007/ 059391 63. The net hod of
clains 1-62, wherein Pa, if present in the vaccine,

W@opi02e9es PT at an anount of 2-50g, 5-40g, 10PGDEPIN7/059391

exactly or approximately 25g per 0.5nL dose. 5 64.

ng‘pﬁat hoﬂ p‘gf f,\ﬁl al ] é%hgé%qrgm@er ngqs glgﬁn\él?f:g\%:q ir}l%s,rcompnses
exachy Y £a nﬁtﬂ%‘f 8?2 '914@1%49% Wﬁg oP_€£ac9%§ma%prQ%€ately

65. The net reint ccCl ne
conpiugqer Bamihiess. 10 conpri ses FHA at an anmount of
2-50g, 5-40g, 10-30g or exactly or approximtely 259
per 0.5nL dose. 66. The nethod of clains 1-65, wherein
the ﬂ?eclﬁ%f-tﬂgd SPaF{n&sSF& Renetbih Gk v ﬁ%Qﬁg %g&gﬁsé:'ﬁ% v@‘ﬁicﬁ”
anount of exactly or approxi mate

0. Sndongjeises BY at athemoit boekaofly of appfsxdnat‘@y 2\M"tﬁl8¢llgl’pet h SmL
vacci ne conprises Pa which conprises PRN at an anpunt
of %209, 0.8-15g, 2-10g or exactly or

approximately 8g per 0.5nL dose. 20 68. The nethod of
clains 1-67, wherein the vaccine conprises Pa, which
céﬁpﬂksasmﬁ&mEQMﬁmmlémpmmﬁdnﬂM£wmcmbyom@ﬁ&mdhndnﬂl8 or
2.59 per. 0.5n.. 69. The nethod of clains 1-6

wher sl At R aMEBRi {2 diiepy 49ug o H)- é%%?ﬁexzstlb9r

550, b i T fi0d G 83 LG, 11-30 10U 1325 1L

nd ~or exactly 20 | QU per 0.5nlL dose.
70. The nethod of clains 1-69, wherein the vaccine
conprises HB at an anmpunt of 5-20g, 8-15g or

apprBia methed gf ¢aims 63, whergy ﬂpﬁe‘facems §pmgysera wiygh
nethod of ¢C 1- 70 erel t he vacci.ne |ses
v o arheCHAbE ot aftun D, A AR RIS RIS,
exadd smLge per 0.5nL dose 72 WO 2008/ 028957

PCT/ EP2007/ 059391 72. The nethod of clains 1-70,
wherein the vaccine conprises H b at an anount of

g§ g]ilheéméltrrg?% bt 85@%”? g? {rsl%?égﬁ}lley V&%Cl%? cgﬁl rlgeasﬁgtwlﬂ&? €.
addi don@iiaks BREQt 0 adddhttg 08120ug, 0.8-15ug, 2-10ug or exactly or

approximately 8ug per 0.5mL dose.

68. The method of claims 1-67, wherein the vaccine comprises Pa, which

comprises PRN at an amount of exactly or around 0.8 or 2.5ug per 0.5mL.
69. The method of claims 1-68, wherein the vaccine comprises Pw at an amount
of 5-50 IOU, 7-40 IOU, 9-35 10U, 11-30 10U, 13-25 10U, 15-21 10U or

around or exactly 20 IOU per 0.5mL dose.

70. The method of claims 1-69, wherein the vaccine comprises HB at an amount

of 5-20ug, 8-15ug or approximately or exactly 10ug per 0.5mL

71. The method of claims 1-70, wherein the vaccine comprises Hib at an amount

of 5-20ug, 8-15ug or approximately or exactly 10ug per 0.5mL dose.

72



10

15

20

25

30

5 adjuvant. 74. The nmethod of clains 1-73, wherein the
vacci ne conpri ses one or nore adjuvants selected from

WO b@8ge89sp consi sting of: an al um nium salt suRCI/EB2007/059391

al unm ni um hydroxi de or al um ni um phosphate, a salt of

Cc [ 0 an Jinsol uble su i on of
a?é ee‘Bet{‘V‘? 85§ ?ﬂénsol:1 9Qrc Q'8 cﬂhes%?ﬁﬁ%“% CO@BPF%?#@&F g agpunt
ani oipi cgld, ¥ My dRbiRes RAGHBS L £58.0. 5181 ¥BROSphazenes,
bi odegr adabl e © mi crospheres, nonophosphoryl lipid A
(NPL) lipid A derivatives of reduced toxicity,

AL PGB B Zonconl TR B ReReislep 36 an

nucqg@haﬁtves m croparticles, |iposones, 15

pol yoxyet hyl ene et her fornul ations, polyoxyethyl ene
ester formnul ations, nuranyl pepti des,

[ 0 r
A N L g

f actamﬁu\(aﬁNE)alec@daﬂmu{ the hr@up cineistirCo® pin algenigianosait such as
stimul ating factor (GW CSF). 20 75. The nethod of

cl ai ’C}WWNWW@P‘W%% elumipiwpmplosplate anjaliob calgiumy iropqr zine,
i nd [ I
al s bR RO AL ke JBlG oot or
300- 9d@ycal 4QRri8Ddgd s&@bar7dd0gpady phasphaaenasy bled@mdajnleﬁ 30g

Al 3 0,5n d I 76,
horBich RIS R B PR HeitU S (RS iy el pguced
hy drgxicg, RO-@aby1add WP, LR SRBALEOST B-todd1eA 5Bt bpe:

of claim 76, wherein Al13+ content in the vaccine is a
m xtaligenefleotRes.diioadhasiven hh}ad¢a§1k1¢$jEeSaﬁmbralbanmlﬂ$ Llﬂl}?psomes
phOS rf}zptx%/i%hﬁlege %th%ro %oil%\ﬁ‘ia Wnd p'gjy§§yeh1}§$1}e esFer g?m}ﬁl?‘tlon

p h Oslﬁtmah@ eldem 1ﬂ1hdazbd1mﬂd51@m eempolindY\eh2AOE(i A2 BRGrbphage
PCT/ EP2007/ 059391 79. The net hod of claim 76, wherein

Al 3-cobemytsiinulatingfagton AdG TR, usoyr peckesiy Boier (ENGhigranytacyte

hydr fol |l owi ng
ratﬁ%ﬁfﬁﬁ{&ﬁ%gﬁt&g%ﬁ%Hgﬁ%pﬁggﬁﬁﬂgG%chpi 7:1 or 8:1
(MIMIAI3+ Al 3+) of al um nium phosphate: aluninium
drOX|de 0.. The nethod of clains 1-79, rising
ét@ﬁ la?thag a? Haint / eV hareipiths Astreat s a P&ﬁﬁewaﬁlt nﬁbﬂ@ﬁé er.
vaCC|ne to the anmount of 0-300g, 50-250g, 75-200g,
100-
76. The method of claims 1-75, wherein total aluminium content in the vaccine is

200-1000ug, 300-900ug, 400-8001g, 500-700ug or around or exactly 630ug
Al’** per 0.5mL dose.

77. The method of claim 76, wherein AP’* content in the vaccine is all aluminium

hydroxide or all aluminium phosphate.

78. The method of claim 76, wherein AP’* content in the vaccine is 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 (w:w AI’":AI’*) of aluminium phosphate:

aluminium hydroxide.
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150g or around or exactly 115g of Al13+ per 0.5nL dose.
10 81. The nethod of claim80, wherein the free

w@basiozsosm salt adjuvant is all Al (OH) 3 or al PCHEP47/059391

82. The nmethod of claim 80, wherein the free aluninium

sal.t__ad] ant S. a tur.e 3 and Al PO4 |
ﬁé s 4“ thgt élalﬁl 851] (‘%c«lﬁ?lm@ CRP§’§1 i’ the yacging is 3 fotfre of
15 Lil@minkurk hgdrbxthe ahd ]alu%uﬁtu%l pﬂoséhﬂe in the f@llcgvmggit%zlﬁf
69/ 46. 83. The method of claim8 erelnthe ree

aI un4 h,l im-&4dl, ﬂoéeﬁ Whh: 1 e &l v ALE:ALGH opplp@H)iu@ and
ql he. fal | M£ atlo (ww Al 3+ Al 3+): 6:1-1:1,
: sghaje? ajpminpiybyosde! 7 5" 5 371707 e.g.
46/ 69 or 92/23. 20 84. The nethod of clains 80- 83,
wherein the free alumniumsalt adjuvant is added

pBpofhetgethpd Obﬂamﬁ g reemprising sefp of| agddimeAree abgninite salt

ho f 1-84
or e Bl PhesteJo I, sty of (ROSHE orag b s opulzs 00-
The i bed aﬂﬂfunéﬁi/eﬁ{ctlg?|1"1‘5ﬁ'§otﬂ-Aﬁ5Reﬁm%Eisté. PV type 2,
i f present in vaccine, is the MEF-1 strain. 30

87. The nethod of any of clains 1-86, wherein IPV type
sﬁl.l 'I"hep %eg of claln% Q& wﬁ/e?f(::l% Itl?eefree ziclununelugasal‘gg Jtuvgﬁt Esazhp'

Al(OH); or all AIPO,.

82. The method of claim 80, wherein the free aluminium salt adjuvant is a mixture
of AI(OH) 3 and AIPQ; in the following ratio (w:w A13+:A13+): 1:1-1:6, 1:1.1-
1:5,1:1.2-1:4, 1:1.3-1:3, 1:1.4-1:2, e.g. 23/92 or 69/46.

83. The method of claim 80, wherein the free aluminium salt adjuvant is a mixture
of AI(OH) 3 and AIPQ; in the following ratio (w:w A13+:A13+): 6:1-1:1, 5:1-

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

84. The method of claims 80-83, wherein the free aluminium salt adjuvant is

added prior to the pH adjustment step of claim 20.

85. The method of any of claims 1-84, wherein IPV type 1, if present in the

vaccine, is the Mahoney strain.

86. The method of any of claims 1-85, wherein IPV type 2, if present in the

vaccine, is the MEF-1 strain.

87. The method of any of claims 1-86, wherein IPV type 3, if present in the

vaccine, is the Saukett strain.
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