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WO 211117/111111314 PCTIEP211116/006188 Immunogenic

composition The present invention relates to immunogenic compositions
WQAMPALAYN. meningitidis capsular polysaccharides conjugRel/¥8%406/006188

carrier protein. It additionally relates to vaccines 5 and vaccine kits

comprising N. meningitigiraQERFENRE D AADBISIREH, Processes for

making the immunogenic compositions and vaccines and the use of the

vaccines and |mmuno§en|c compositions of the invention in therap

t
The RGNV SBINR R %fqHﬁﬁﬁﬂ%%{‘éfg&ﬂﬁ@?ﬂ?é‘@gér%ﬁ’??ﬁﬂﬂf@n'?Zsfﬁﬁ”’”g”’d’s
capgvaNPehERRRYIatAep SRIMsatRT IR Carjan Rfeteind fridiisaaliyNelates to vaccines
andmeastigitidisspodysprisingritle cemingéids ipdlisacchanitetovejudiesa processes for
makirgdibanianiufgjesiericomposigpidiaitl avsoaneegative hisaast fihageines and
imnmURieRRUSBMBASIRIR! sRaRNGNenBESaH ARelas O aaRisH R eARS U methods of
imrREhS Q@Qﬁa@t t‘@(f?a'.‘é%e?r?élo%?&glfor‘?f 'h'su@e'ﬁh%g"}k‘ﬁ'slﬂé){ﬁ; Ey%gvgé%%hande

A e Bl LSRR 5. eSalee AR g manufacture
of agpegisAUBRB and C are responsible for the majority of cases in
developing countries, with the remaining cases being caused by W1 35

Neissaia') remingitidigerisc soGransitiegstioentpnsarg pathogemgiidch causes bacterial
merfiAgRIRAINIRS & YHUBBIBAGEN ML Eapd UM eI ERHEMIWN tNENE 8Erdgbups of N.
mehﬁﬁ%eh\é@ D2in8dadiflisf\eses Vaceine EOQQE'SWQ 38u5¢f'9daﬁapf)mgérogroup

C%hdln%es fI’OITtI N menlnq:tldls Se{ %?ilé%slc His asegln u #ﬁ ?{ﬁn Africa.
conu ate oacarrler protein. owever IS application teaches tha

Ser %9&?&&%@ N R ERRRQDINEI A0 IS SRR RECaRBR I Sl veloping countries,
withdB B SRMAINISE L BSLRRING qﬁ%?ﬂ/éyo‘ﬁléﬁ%%}@)?" de solution before '

conjugation. 25 WO 03/07985 discloses conjugate vaccines comprising N.

lmnmsagéamarﬁ%gmﬂ%&ﬁﬂ%ﬁﬁg frpméﬁh@qm@%é‘on@nm%%ﬁmga‘{edﬂbecamer

Drol o KPS 8 BB LRI IR N CAIcL BEAGBEs e Asine comprising
purifiag scaasplaly satytemdtades drasedVfomennjgdaiosemgroapse AproieW 136 and Y
comf2104/{P3400alp HJ{%QJP%@&&BUQV%%BEMWE&S&J&EM%e extracted N.

polysaccharide-protein conjugate containing capsular polysaccharides
meniagilels frersylerRelsRRaRRIdes RRklp LR dRpolXIsESEAPY healing in a hydrogen

perayiqidi calitivtassbes dbajugatitead of using the large native capsular
polysaccharide, the use of meningococcal polysaccharides of a smaller

size is preferred. 35 It suggests that capsular polysaccharides are partially
WO O30l RiistiscingAg) (bl ¢atRtiVRCADPRIFORPTS v e Mn P8 agEidis, Spcharide

seldeied thaond 0@ 418greapons preferaphad 2,808 toy. 251880 ddigodoccal  capsular
polysaccharides are extracted and then hydrolysed so that a selection of oligosaccharides

derived from the capsular polysaccharides are used for conjugation to a carrier protein.

WO 04/103400 also discloses multivalent meningococcal derived polysaccharide-protein
conjugate containing capsular polysaccharides derived from N. meningitidis serogroups A,
C, W135 and Y. This application teaches that, instead of using the large native capsular
polysaccharide, the use of meningococcal polysaccharides of a smaller size is preferred.
It suggests that capsular polysaccharides are partially depolymerised using mild oxidative
conditions to give an average size of less than 100,000 daltons, preferably 12,000 to
25,000 daltons.
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WO 2007/000314 PCT/EP2006/006188 There remains a need to develop
improved conjugate vaccines against neisserial meningitis. The present
WORISH{IB¥ Ebncerns the provision of a meningococcal polysadtHEEB06/006188
conjugate vaccine in which the size of the polysaccharides is larger than
Thereat rerogintsinatheekie r&bu de Ve fooys aveth ecanjlged eavtmeseagainst neisserial

meRIARACCA 'dﬁﬁe@%fn?a%/ér%ﬁo%Hﬂéé‘?nero%c“BFvaé?gn'n‘éﬁ”thSrhér%ngococcal

found that by using native or slightly sized polysaccharide conjugates,
polyRe it CoriRate ARRRFAVARIEY e kg BE ’i’é%l?@é\ffaff’é?' d@é&égef than
thahamgm mghe nitgrangenitity fodlistofsHitarakds; &)elmm use mgasafxmaaud@efor ease

of gcﬁ" CC %gugt%)ﬁar?%e Ehr&‘[ﬂjé g)hgg %é‘?\ﬁ%ﬁ% t H%ln e acﬁve or slightly sized

ariae to protein in the conjugat

polmygawﬁm@tﬂeqieése?ﬁe(\mw)crfﬁtﬁteth@ﬁmjgweglaﬂmag@mm@de@hﬁgd 1a
corﬁ@gbf@%mﬁgaﬁ@%unzﬂﬁmwééhmawmesueprﬁéﬁderéeffg)tn)nmUne memory may be

or e PRI 1B e e ) SRR AR e o Protei

in thecosjegsttanyeh pmyﬁaeolaand#SMaesuandernorarotess(wmm@ \Whth conjugate
maf B HUHRRIEC H EIERALRGIEIRTS I8SSHGRRIROE Eﬁ%ﬁ%%‘&?é&?oﬂoéﬁect) 4)

he conjugate. The conjugate vaccines described in 15 the prior art tend to

'm"aféfiﬁﬂ?Hﬂ%r&%ntH%%‘%ﬁygéBEﬁaF&lééVBWsﬂé c@Hﬁ!ba%ﬁ)H\’?ﬁ"tﬁdéPWQﬁﬁs%v@ay be
staloitigdg dijothel haspresdatgevepdigsasctinadéad fior acdiifegatibsiraiegywsedof larger

polfé%’éi%ﬂ@@é?’é él]f’i"i 'r%gé’r%%‘éﬁfr\' gwdmef%%ﬂ gataeamgpa%d therefore

er size o ysacc arl e prowde a goo mmune ponse agains

'esﬁmﬁﬁg@%@éé@%@é‘&bé“?@ iBdharfgmiveREhd agﬁéeﬂmwevg?@m described in

the IpYi@RLHD é@}ﬂfq&dwmsd?s@e iﬁﬁ@gﬁ@?@é&ﬁaﬁ?gﬂogﬁﬁbfb%ﬁ}@fml\in order to
meningitidis aps I po arides from at.least one, tw

MATRP o PRI e e RoR PR Pt I8 ac e o EHHET Safgoy and

surpiiginglgasheoive ém@aohemngmmtmrmm@mm iseAbiping S5O UDger size of

polys2dataridDkiaidd 2QYdda.itARkiear btk gatriiEmrnecea Bt

aspect or the invention there is provided a vaccine comprising the
immunogenic composition of the invention and a pharmaceutically
Accacdiegtpble cariespdatcol dheg peeadnirtingerispe thenetlire proeidednathémemsnogenic

corfBBYifis c%%fb‘?fé'nﬂ‘a It %EﬁB&HH&OéBBQﬁHEP588858&@‘1@&%’?!‘8ﬁt@t\89st one, two,

comprising two mu Iti-valent mmunog\gnlc comp ositions for conferrlng

threg Qe falnhsegEp R Cui¥b 25¢ &9@3’%@1‘%#&&%”&&@%‘5@ wherein the
me&HOSizEibim &ziemniNC argnelgairipoly siptteidecisHaesue 0kBSaNfrseD2ae! 00k Da,

d | itidis, said kit comprising a first container
M Oggmp&lg(lﬁﬁ%e §te antl?s%toxmd (TT), diphtheria toxoid (DT), and wholecell

or acellular pertussis components 2
According to a further aspect or the invention there is provided a vaccine comprising the
immunogenic composition of the invention and a pharmaceutically acceptable carrier.

According to a further aspect or the invention there is provided a vaccine kit for
concomitant or sequential administration comprising two multi-valent immunogenic
compositions for conferring protection in a host against disease caused by Bordetella
pertussis, Clostridium tetani, Corynebacterium diphtheriae, Haemophilus influenzae and
Neisseria meningitidis, said kit comprising a first container comprising :

tetanus toxoid (TT),
diphtheria toxoid (DT), and
wholecell or acellular pertussis components

2
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WO 2007/000314 PCT/EP2006/006188 and a second container

comprising: N. meningitidis capsular polysaccharides from at least one,
WQRH0 P45 or four of serogroups A, C, W and Y conjugatedR6HEEZA1£1006188

protein, wherein the average size of the or each N. meningitidis

polysaccharide is above 50kDa, 75kDa, 100kDa, 110kDa, 120kDa or

130kDaaﬂ@a°§§6Hﬁ31&ma?nE#Ha%ﬁ§ﬂ€gd of the invention there is

provided a process for making the” immiunogenic composition or vaccine

of the invention comprising_ the step of mixing N. meningitidis capsular

poIysaccharides’\frd?r‘?%{f’%gég’ts&?g,sm,HWV@@Q?P%WBffWﬁﬁé Ope ¢iwo, three

W and Y conjug8fdauof eareigiogrstéin CoMaindly \grniageted itasctaidatprotein,

15 acceptable ewtigieint, Wieereinetiagaveiage sfzettod ther oreeabh N.  meningitidis

meningitidis polysipsabetiishiisiaoveHObksa, /8KDa, 100kDa, 1164Ha.120kDa or

120kDa or 130kbaypecording to a further aspect or the invention there is
provided a method of immunising a human host against disease caused

by Neisseria meningitidis comprising administering 20 to the host an

immunoprotective dose of the immunogenic composition or vaccine of the
ACGRTHRG IR 2 fEGRIIRGRE fliiiR inyshtien dherr i PERMiBRCIRePECRESPOMHIRIRKING the
imnagnNpasIG cgemesitiompessidoting tictieymveoticoraesepiising theastepnofomixing N.
mepiryititisarapsulisgaspsaadisaddey fni\stissasiaones ming iticise Aecoudiobsierogroups
A, Tuhenasredopiigadaventiancilees ismtemdep iR OWbe a pharmaceutically
acdh ?Hfg{%@?&ﬁmﬁ%@ﬁ O{h}éa%?gﬁagéetv@z@vﬁ(‘; _ 'nogeeg%nult%cgére%mgiﬁdis
PO RIS SRR 0D ek SR o RB {00 R R B

showing GMC responses in an anti-MenY ELISA. ENYTTO012 is a
Acqereing- toraciifbefags RielRr e fovaniamaare sy poiligsscaiagitied of immunising a
huriEM YO0 2damst Mieedse38atiSedobyulyaiespriapassthiydioism cooffwisiisg ddministering
to théendspaty rastiniastevtiehdizd uhaesgentuAbgeritesophoiHioALidisatE@Re of the
invémionT TO15bis is a MenY-TT conjugate prepared from microfluidised

MenY polysaccharide which had undergone 20 cycles of microfluidisation.

- B,- Bay char showing GMT responses in an anti-MenY SBA assay, .
ACTOIPETIR 71 WS \TSRET-Preali RIS THbeRiS i ISty mmunogenic
compasiiorcAbige NERMNITT A URCAMBR e ptMeath D RiBVSHioR 86 dispase caused by
Neigsersfluri@gdivieny polysaccharide which had undergone 40 3 WO

2007/000314 PCT/EP2006/006188
According to a further aspect or the invention there is provided a use of the immunogenic
composition or vaccine of the invention in the manufacture of a medicament for the

treatment or prevention of diseases caused by Neisseria meningitidis.
Description of figures

Figure 1 — A — Bar chart showing GMC responses in an anti-MenY ELISA. ENYTT012 is
a MenY-TT conjugate prepared from native MenY polysaccharide. ENYTT014 is a MenY-
TT conjugate prepared from microfluidised MenY polysaccharide which had undergone 40
cycles of microfluidisation. ENYTTO15bis is a MenY-TT conjugate prepared from
microfluidised MenY polysaccharide which had undergone 20 cycles of microfluidisation.

- B — Bar chart showing GMT responses in an anti-MenY SBA assay. ENYTT012 is a
MenY-TT conjugate prepared from native MenY polysaccharide. ENYTT014 is a MenY-
TT conjugate prepared from microfluidised MenY polysaccharide which had undergone 40
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cycles of microfluidisation. ENYTTO15bis is a MenY-TT conjugate

prepared from microfluidised MenY polysaccharide which had undergone
WOR0BY/E31df microfluidisation. Detailed description 5 An immBaEFERR96/006188

composition of the invention comprises N. meningitidis capsular
cyclB8 ¥R RRAIRGSEABN at Ieapr PRE15pie. 15ree MefouTe! seraawrspared from
mm%\ﬁ&%%é% m%‘@% t@cﬁa‘?ﬁfé'@fhﬂﬁ?%a GNQ 'ﬂé% %V@@Sf‘ﬂﬁ@roflwdlsatlon

(weight-average molecular weight; Mw) of at least one, two, three or four

or each N. meningitidis polysaccharide is 10 above 50kDa, 60kDa,
Detaigghdesenirtien 110kDa, 120kDa or 130kDa. In an independent aspect of

the invention, the immunogenic composition comprises N. meningitidis
An dajpsutagpoiyseccimasdies frofimtae leasemin temnphnisas oNMoumeasfingitidis capsular
pon@GH@ﬁHPlélé% fofa, AV BaSH YoseNvaRtekrée aEdbierdrertyraliyed) @, W and Y
con f’aﬁ’eﬂn% w%m@ep%t@w WkreiR RN alRRIIBILILS RRIGRCAAEEE iholecular
welc_}e(rzl W n(flta\ﬁéa%sky%qgfxa %r |%,S{% pgy E%OH&W f%‘? @gg%:charlde is

a OW‘e?élﬁpﬁf ﬁ%ﬂﬁtl\? Qéﬁgnltﬁ sg?)? tﬂgo%gr?)%aé\é?@%?ﬁe invention,

"native polysaccharlde refers to a polysaccharide that 20 has not been
In asulneepedderd pspestsf thhe pavpotienofthghiotmynogeniawomeositierotameprises N.
meriolEasdapddrr Adipdusanakiass éromndy éemsnendigtdy tiedeceditusifeserogroups
A, @WBW'@@MW@@%@ AR BHRSINSUWHR RIRALY Raataidews Sitee or four or
eacH (}} @é@ éd% gﬁﬁe@%'ﬁ% éecﬂémﬂs or |s sized by a
n| u j 8§ sé';lcc ar Otl% con1s6dreer% a*tlv%e e| avera o
acaﬁ Bu ) Eindéntidn,®siZée ’6%/ allof up to XFPmeans tha 9
mo'ﬁ@%a‘ﬁemleétf?él%]%%yém intended to reduce the size of the

polysaccharide but to retain a size more than half the size of the native
For tiedypaqeisascs .t jnvertionaledtivé palyssarpebésid éh tefersaime walysasctiagide that
has Ry BRepNSlIs]edR 8 4B achiscasy opespuriesslef Whidh iedyaednesstne &ize of the
MY@@CCA‘ fsgeéﬁgrfé’éa&ﬁ Yaomere iRy ardavided SRR 8lfing normal
punH(]:atloP 0p(l?o tQ PGS VE ?\Iysg%?hs%ré%ﬁ#ﬁég §¢ thYﬁl}‘la‘% r?qﬂl'?é ysaccharide

nas et SHIBHE oSG RGP acUBHE, WRoPBYEREPABGP gfot be considered

nat"é@rogroups A, C, W and 35 Y conjugated to a carrier protein, wherein at
least one, two, three or four or each N. meningitidis polysaccharide is

For ngidverplyseschiirite. invantiaspettizddhbyinaefditor, thp ilbm@iogesEios that the
polﬁ@%@ﬁ@@fb%ﬁéﬁﬁ% NproesiBaiidisdePRS HALBS rRASHRAIRS fiBlysatcharide
but S%Hfﬁ'% §Y¥8 r#&%%%ri%éff%é%ﬁ?@@%é hAath %@Egcé%%%o@dﬁ'gﬂieéic are to
be 1 rpr rOteslgfne “(;:‘areln artheeaStlosnéedctf\\Aér de |s su% ety S % intended to

%r? aér (‘)elysacchaﬁ'de is 91783 D okt E ?% né
redg&g gpp §<|ge fye po lysaccharide but to retam a SIZ more than a third, a quarter etc.
the size of the native polysacchande respectively.

In an aspect of the invention, the immunogenic composition comprises N. meningitidis
capsular polysaccharides from at least one, two, three or four of serogroups A, C, W and
Y conjugated to a carrier protein, wherein at least one, two, three or four or each N.
meningitidis polysaccharide is native polysaccharide.

In an aspect of the invention, the immunogenic composition comprises N. meningitidis
capsular polysaccharides from at least one, two, three or four of serogroups A, C, W and
Y conjugated to a carrier protein, wherein at least one, two, three or four or each N.
meningitidis polysaccharide is sized by a factor up to x1.5, x2, x3, x4, x5, x6, x7, x8, x9 or
x10.
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x10. 4 WO 2007/000314 PCT/EP2006/006188 The immunogenic

compositions of the invention optionally comprise conjugates of : N.
WOREATHYRRS serogroup C capsular polysaccharide (MenC), s@fotjFdiapoa006188

capsular polysaccharide (MenA), serogroup W135 capsular

polysaccharide (MenW), serogroup Y 5 capsular polysaccharide (MenY),

The im rcr)T%r gecr%a rxcof??%u ’ %S? enarog_'eg |on Yc}g serqg)grg(l)frp u%aefes of : N.

§ oI sacchari

merag% Ecﬁ&fﬁ%’gL(R/le?iCWPS @6998”&%%”%@0:5 NG pSFSHCHRife Capsular
polysaesieviie dMepfduperoarRyRWVY 23R PRPSHAY R rREes d/1EMaWY), serogroup Y
capsaiargrolypancianity ddpsvi)asepotysapdbandey talmuMrooigsaognaciges, (@enCy),
serégtdly/ Capaula papsaschatidadbhandés\\Mdinsnragiigpolp CaaddYW capsular
ponﬁ%eéH@raag ﬁbwﬂe§ £ YA SRIPIVOUR dﬂﬂ%ﬁ@gc\éhsaeéuwemv)

P/ i y%?%%g%}é%lsjc I\%J‘n i/ W and Y capsular
pol 7% éﬂan@i%" Ui ?’f%#RSH 3 POHEISE RN IEPACW),
ser qe[ﬂupd? & Rt oﬁ@PéP'éf %@Vé&ﬁ?ﬂﬁ&%sd'\'\ﬁﬂé&)’ ¥ & oTeyerANW135 and Y
cappwfingiHsaselyaTitasarNienENE mesafogeaup1 5 Gereii 135anand Y capsular
polysatdohdiidest( Ve @WEYger sseeofpoapolecClaviidy htjdotYat dpastan miyearcharides
(MefresvigQuUTHIE eacheNddnRnBIYIEE DRy SacChRiideds RIIKDar o W4dRdne of’ of
seroggggg%aéqgk’aﬁaﬁﬁ) ¥Dar-FULKPR: H skt Fs?&%%cm%g@vhere mentioned

hera or 101kDa - 300kDa as determined by ALLS. In"an
embodlment the MenA polysaccharide, where present, has a molecular
weight of 50-500kDa, 50-100kDa, 100-500kDa, 55-90KDa, 60-70kDa or
In a’?@%@k@é%%@%@i@%ﬁ&@%%(@ﬁmﬁwlﬂ?' MRiQDQ.OZ?lﬂPQﬁté?mdMiﬁaé'ﬂﬂ?e, four
or egh NWen@pol/sdisabelyishsoiviride [sreSeRDaad S0fidlec Hdkeeighi@iDa, 50 kDa -

3001KI0a2 0k ka S0t300ME, OGNS0k DA L ok IRB1586DKk0RR @letermined by
MALL8H-210kDa as determined by MALLS. 30 In an embodiment the MenY
polysaccharide where present, has a molecular Weight of 60-190kDa,

70 180 0- 90-160k 50kDa or 140kD
In ah SRaRIRen e iSO PRI RS VS, PRRe é%stgaﬂ?ﬁg@%gm o
50- ﬁ\%lﬂas % b%l?ﬂ;o*t%éﬁ?'fﬁ’@wﬁén%%sﬁa%ﬂﬁﬂaé)rmé@%é&rﬁo Da as
detesmirpddiidiNdight of 35 60-190kDa, 70-180kDa, 80-170kDa,

90-160kDa, 100-150kDa, 110-140kDa, 50-100kDa or 120-140kDa as

In aflesaipadiadhy MéMenCTpelysateaulidaVaiBblcop@eerrgRd¥ Aleablacuigiight of
100Gy SBECHIHKER hefeOMEIRER [0 1 Y\ ABKBY 2y 56ROk O 180 &I9BkDa as
dete%vx}eg W&Rglyé%accharlde measured prior to

In an embodiment the MenY polysaccharide, where present, has a molecular weight of
60-190kDa, 70-180kDa, 80-170kDa, 90-160kDa, 100-150kDa or 110-140kDa, 50-100kDa,
100-140kDa, 140-170kDa or 150-160kDa as determined by MALLS.

In an embodiment the MenW polysaccharide, where present, has a molecular weight of
60-190kDa, 70-180kDa, 80-170kDa, 90-160kDa, 100-150kDa, 110-140kDa, 50-100kDa or
120-140kDa as determined by MALLS.

The molecular weight or average molecular weight of a polysaccharide herein refers to
the weight-average molecular weight (Mw) of the polysaccharide measured prior to
conjugation and is measured by MALLS.
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40 conjugation and is measured by MALLS. 5 WO 2007/000314
PCT/EP2006/006188 The MALLS technique is well known in the art and
WoiRit¥Rtcarried out as described in example 2. For MALL 8 GHERAHRS@P6188
meningococcal saccharides, two columns (TSKG6000 and 5000PWxI
Themeytﬁéﬂﬁﬁgqumﬁxm%e sarahm&v%.aa@tb@fﬁ@@mra@%aeﬂbed in
exa BLFGQ BarRIAL ?@”ﬁﬁ‘%@g %888?: RECAIRISRB AN AIRI PP 000

S N o e

elut@awpwetfwﬁaacbawéearamm?d’ HERGE Jobhaertierag delseipniiey instance
WyatieDdwm&fifticaisppely saitie HarideVvraraanviesss yps A2 $rmd @ndrangnferometric
refratadiviep ifsarciariste wyditicD thaty ® 8Rleqeipped iwérdarfida celraad a red filter at
498fyaction process. In an embodiment, the N. meningitidis
polysaccharides are sized by mechanical cleavage, for instance by
microfluidisation or sonication, Microfluidisation and sonication have the

In afyePRagE Pt dseAsi ﬁ@efﬂégé’{?és&Wéﬁ&?&éf'ﬂ%?uﬁ%dl%éﬁcﬂ%P‘ﬁ%%c arides or
nativeifidlksagghartsprdvriehavteedured Shilkmtbriog mpagTs) aERSBPHPFRFESS:

more than x20, x10, x8, x6, x5, x4, x3, x2 or x1.5. In an embodiment, the
In aHUMBBBERENE, GRNNOSIEANGITPPSRSIcastingiidisizaniioaieshdhrbokavage,
for Wﬁgﬁcggfg @@%Uf&gtﬁﬂ“éﬂe M%%%Bﬁh%ﬁlgt%?I@BQ%MW%mléhaﬁave the
e
pFO\ﬁ%?yéafEE?ﬁaWae%D%ﬁPkﬁe V'B%d?gl?ylv?e{%\ﬁoér% 42889y g]?ac)for o 1y X8 X6, X3,
x4, Y3ors2REN X0, x10, x8, x6, X5, x4, X3 , x2 or x1.5. For example, an

immunogenic composition contains a conjugate made from MenY and/or
In aMemboditiéot, Meri®muadgeMesamasitds spearses Blctmesmnadiaisaonjugates
thattaes ¥2exiOnx8, xiixibe Xef, n3tiRb poBsuccharidas/ands polgsafioidisdes that are
sizeHWYLX TR I WESN IL200 PEIOSIIPRDRONBIPSaE RaITleg B MARMC and/or
e ORGP R e bl M ot o
factep ??] r&gé a %miwbuho@gengc cga %Sulg i égnngjl 518 Iﬂc?f)?nél%‘mgle an
TR AR LR SRR 050B) BRI GUY G gl endior
Mengaandt, MenA ik issized, g2 Boiep er@@i@%ﬂéﬂ@ﬁlézgnélﬁil}féns’@i.XE” x4, x3
, x2Fonexamapiégran micnofhodieait Eompasitine conprivsewgeaicrjagmesitierieontains
a chRiyartivealtenforanadilen Wsichigizaddoy adacior dem\mane/tralenY. For

exaftfite XaRintthaffogenic dotrbostidi ¥mpRBELCs iSoR)isgafiflises rihRative MenC.
F embod\menﬁs tnggogh.viggsg?@féé 5&#&&#’%@%&8@9@%6% da Jm;d% from native

s s sl U AT 1 1) 856 .
x2 or. 5125§rpi‘p_r2|szra|c_rp§ G’eﬂil'ﬁﬂﬁ%’&l‘éﬁ” mgup&%ﬁtgogmo&g}lon comprises

a cavijugate. made from native MenC and MenY which is sized by a factor of no more than
x20, x10, x8, x6, x5, x4, x3 , x2 or x1.5 and/or is microfluidised.

In an embodiment, the polydispersity of the polysaccharide is 1-1.5, 1-1.3, 1-1.2, 1-1.1 or
1-1.05 and after conjugation to a carrier protein, the polydispersity of the conjugate is
1.0-2,5, 1.0-2.0. 1.0-1.5, 1.0-1.2, 1.5-25, 1.7-22 or 1.5-2.0. All polydispersity
measurements are by MALLS.

Polysaccharides are optionally sized up to 1.5, 2, 4, 6, 8, 10, 12, 14, 16, 18 or 20 times
from the size of the polysaccharide isolated from bacteria.
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Polysaccharides are optionally sized up to 1.5, 2, 4, 6, 8, 10, 12, 14, 16,
18 or 20 times 40 from the size of the polysaccharide isolated from

WQ AR 364WO 2007/000314 PCT/EP2006/006188 In an emBSdithRIN06AR188
immunogenic composition of the invention further comprises an antigen

In aﬂﬁ%ﬂubgg”ﬁﬁé}iggiﬁgim ; FhSositaest 'ﬁl@pﬁwﬁl%afmﬁéulﬁfmpnses an
Sex0 (0]
antﬁé’rl'ysf‘?l a,g 21{)597'”#\‘/& gﬁ’%ﬁ%‘& B¢ g‘geﬁgp T TE%e g?ltr?ﬁglﬂ a capsular
10

d 0sace erive
PSRRI TSN MERERLIS, iR Bo@ RieeaoRahsageparide or

oligesaerfiatiferiadvad JBerirm- §¢§@@@2W@1909@5@“W@596H‘PM?”9 vesicle
preparation; fraa &/ ame gt EUs 1SEF0graupalR asntirifirinedt nHeRRNHOP® JaIkic01/09350,
WOM@HadiTio Of GhA 4avSniah WOt iody erh@rises a H. influenzae b (Hib)

capsular saccharide conjugated to a carrier protein. 10 The N.

In awsmgsﬂémyémaﬁ ﬁbc(e&ﬁh lignally Hb reastdarsRRehRY Yises a H.

harm ceutlc posmon 1[the invention, are conjuga
inflg)gae b (bioh ARG SAC I RORIGAR 14N o o.cf%agmem c

non-t { fte hther d C M197, other, .
mereHRHER ygeafﬁﬁ%ﬁa:% gﬁma% VAR SR 3 e
phameammml(bnhudhtbe a\erRion. alhmmggatesaze&mzlellgrm?in such as

teta%%%ﬁﬁkﬁa‘iﬁrs (RO BagkBM 03N EERMIEAERg fgmug‘wﬁﬂo%hthena

described by Nicholls and Youle in Genetically Engineered Toxins

(xR TR DRI Y QLARBING AR5 Cr 25 N 76 CRM 197,
CRM228, @R MIr4SqiUzhitfarefl 158ith Cheand tBhas3su3addn3s odcIGHAd %) CRM 45,

7 f
o RS I A e e
GengtienscEnaingstsd1 Toxnsor 95 %’4’5‘56 MaesRlgRRieaidefostddh ugeletion or
mutEWRlélmQBm@CR%al@ﬁWYSI'?n@MPﬂa (WH@%@HDW @i mutations
. I [ IS _serogrou
s PO b8 oo AR et SRR TR flves Lys
516 phyeimrRb(\R e 0 Antonigs mmatrmm@gopﬁom@mm%%@ﬂ or
us 55?3%7733137}ra’?'_?r@ﬁpﬁl§@§sédﬂ9M‘Q@@aﬁfﬂ%ﬁé@%@%@édﬁ%@gﬁ%éw(bMPC

91/01146), artificial proteins comprising multi Ie hu D4+

(mealﬂﬁ?ﬁggq%rﬁl{}ﬁho PRABGeR'GEVed aFt exaet 8' o %r?z&il)n&eurynglt/dls
serchlovpLiiol EPW24YBM@$’MGWCQ@HWB&8&UoEED&B":(Q@Dn)heat shock

protHiRS W??qé%@%gﬂmcﬁéﬁ%sﬁgrmf‘eﬂ@ W@JP@?%%@ EPO471 177),

02/091998) pneumolysin (Kuo et al (1995) Infect Immun 63; 270
cytokpietiptaRENIRSHs TRV B ER6OTE95 NPTERAER BYVE &1V &.ﬁ@én@f\w@a' proteins
conpPiiing Gil)lﬁmé’mImndI{E@S‘B%lleﬁmbW@oﬁOMﬁﬁ@)pénhagen derived antigens

(Faifg] A 1a0 1] U HRRRRRIC o BRAEIeR i ARG HER Waraicoi ot a
me ca pen in at least two, three, four or each o
(20QAR Infemelmﬁgmd'@ 4884 7) pneumococcal surface proteln PspA (WO 02/091998)

pneumolysin (Kuo et al (1995) Infect Immun 63; 2706-13), iron uptake proteins (WO
01/72337), toxin A or B of C. difficile (WO 00/61761) or Protein D (EP594610 and WO
00/56360).

In an embodiment, the immunogenic composition of the invention uses the same carrier
protein (independently) in at least two, three, four or each of the N. meningitidis
polysaccharides. In an embodiment where Hib is present, Hib may be conjugated to the
same carrier protein as the at least one, two, three, four or each of the N. meningitidis
polysaccharides. For example, 1, 2, 3 or 4 of the N. meningitidis polysaccharides are
independently conjugated to tetanus toxoid to make 1, 2, 3 or 4 conjugates.

7
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35 polysaccharides. In an embodiment where Hib is present, Hib may be

conjugated to the same carrier protein as the at least one, two, three, four
WQrWIMBH4he N. meningitidis polysaccharides. For example PETERI (96806188

of the N. meningitidis polysaccharides are independently conjugated to

tetanus toxoid to make 1, 2, 3 or 4 conjugates. 7 WO 2007/000314

n o eHSARGR AU L amerdhor %@p@g?ir I@%r?péggmwﬂxmrxm.gen
QR B oAb O ol 2 BRE o g an
Men@eMenAviaieh el dfen MVPRG; 3ndridenld MeR< ok Mer s Men W
andavienVieieénAlevien tviand: MeaV ki ddanAMdens erchBlemd Menk; MemA and MenY;
Merlde MAhanaidenan'Y Meeth, Niemd, duteh W eamd; MideivA Hibend, Mézv\\Hilmdnd MenC;

Hib MR Meh: 3pdiiaRd Mikyand MenC; Hib and MenW; or Hib and MenY.
In an embodiment, the immunogenic composition of the invention

I SorBIOCaHIE Mo PO QIR e RRRRARTar T ¢ D ANRINGD abisse @ N

meningiigt Mﬁ?efé\ﬁrﬁe|ﬁ%‘&ﬂSSdiﬁw&tC?HéefnﬁmfﬁlﬁbéﬁiE%ﬁw6‘&Hu dhe group
congisting pfvEhtidh, St b dragamens&cehhfidadarjiriatdd to a carrier

protein selected from the group consisting of IT, DT, 15 CRM197,
In dFR@MBBLIMEentT trNhifRicdydHd RermpovitRpgenicreompeniiion edriigises a Hib

sacbrrk\é‘ﬁﬂléoéb F@d'YoCQ’EQH%%?&B?ﬁ%fe%aT#&WW%G%W%%f T, DT,

CR')g/I%ma f %g IW) MenY; MenA amd MenC; MenA and

R ana en I\H % and Men W; Men C and MenY; Men W

and 20 MenY MenA, MenC and MenW; MenA, MenC and MenY; MenA,
ThenisimvrRegeNRviPemRASHion MntheadeVRItiRe ARRIBAY MATENSRS\AL algast one
menhgoy) aehjsaexteanide figraeaoné Mendsdenariltend\VcdieaYpidani émd MenC;
Merzeavaemdnd/anthAl ahativiea; IMaddand MeetwWeekleh: € aaddVERYS Blen W and
MerPEIWRSIA 1 thercaBAdl M/ et Tlméﬂonmomm cnmmsmnwf Hel Mwny;
Mer{[? wﬂﬂl QIR SR éEﬁSl\ﬂeﬁ@ Y@Ha@l I9 ratio of

ler protein 1:5
erlsf%ﬁwr § éﬁ)ru%rg Irneoa Je.eﬁng régl é 5v/</v§l garoﬁnéﬁ? 4between
1:0.maad &IM beWesR thd 2R HA ¥MHe ratio of saccharide to carrier
protein (w/w) in a conjugate may be determined using the sterilized
Thecomningasgeficecampositiof prbtbi isveetemontionalinganpisss aa Jdip (sfaecharide
configABIaViRYVEYr st bf HB 1) LaRiet. gebiem .ot 93126en 275 andPBiersha ehdl2:1; 1:1
and™Nalvfical Biochemizing Ay 3P kdry 1979 bandsthaamnainidbund’ it is meant

wnhna%b/a”fiﬁmes ?etteér;%lpgd using ICP-OES (inductively coupled
ma-op tiea emission spectroscopy) for MenA, DMAP 35 assay for

ol assay for MenW, an t :
The rﬁ};\? cglgaﬁ arqpe;g §5€'§§8 otein Qw}v% ﬂ M%BXJ&%?QWW ge élammd using
the sterilized conjugate. The amount of protein is determined using a Lowry assay ( for
example Lowry et al (1951) J. Biol. Chem. 193, 265-275 or Peterson et al Analytical
Biochemistry 100, 201-220 (1979)) and the amount of saccharide is determined using

ICP-OES (inductively coupled plasma-optical emission spectroscopy) for MenA, DMAP
assay for MenC and Resorcinol assay for MenW and MenY (Monsigny et al (1988) Anal.
Biochem. 175, 525-530).

In an embodiment, the immunogenic composition of the invention the N. meningitidis
polysaccharide(s) and/or the Hib saccharide is conjugated to the carrier protein via a
linker, for instance a bifunctional linker. The linker is optionally heterobifunctional or
homobifunctional, having for example a reactive amino group and a reactive carboxylic
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In an embodiment, the immunogenic composition of the invention the N.
meningitidis polysaccharide(s) and/or the Hib saccharide is conjugated to
WRRAGAMB brotein via a 40 linker, for instance a bifunctional REKEEPTHe/006188
linker is optionally heterobifunctional or homobifunctional, having for
%@ R LRl EHBIBRRRW? AT rRdaRE VS SaXPRXMbf §ri¥liEs. The linker has
or exa%/Pog?’%;‘ B 4/ER 900 %%8?2 %'%ﬂwcésﬁﬁcmmma&raags|.nker is

feACtive carboxyiic aci rou r
AD"befWQ@h H%ﬁ&szﬁ‘%ﬁ%d %i’r &) ﬁ %ms %\é?jossiﬂ e’\X' ethylamme
(Geyenretotle Bk&rs Mﬁ‘l’udé"ﬁ’ﬁ%ﬂior\mw@ WS gHe). haloalkyl halides
(USWﬁBéby&bﬂ%ﬂamlmekégeﬁ/dM7@ﬂ9)WOW@@blbﬁﬂﬂﬁ‘mLﬁﬂ\%’mm%?nd 6-
amidocaRoR) abil galkyk badiges 5 (US4057685), glycosidic linkages
(US4673574, US4808700), hexane diamine and 6- aminocaproic acid

he (b6R/408R8 e EbﬁjM&Yéawb@émmugmesogmembmﬁbatimunagemaent.on
maycgsﬁgosglr%a gfgtgfj Lﬂ‘é&rﬁt'&g‘u Tl;[llgl dtegh%l reH,‘Qy act atlon c%?m&&%y rely on

gation m ely on

actnwmhaﬂdbammgt@yaieomtmm@marﬂrﬁ@mwm teYFiginirpbistsaguoroborate

(CDEPY R fb%fgrey}ﬁxﬁl@@ﬁ@resfﬁé g&@ﬁ@W@é@&%ﬁ@@ﬁ@?QHﬂﬁbé@&B%d directly
coupled dlrectQ/ or via a spacer @nke% ro ﬁ?an amino O Qroup. on

or Ve BT AR LR AT AR G B T - A RIREED) o example, he

spawstxemtdlbe tysfamiaetitioktsteé poiys doddiveidethidinted polds archaniggedhish could

R 1S A RPGIRe tHkaBeARicige bBILRIJE ARUP PR WMRCHMHHfeimide-

15 actlvatedécarrle rotein (for example using GMBS) or a holoacetylated
aCt"@iﬂ‘i’e‘F%F@lreﬂﬁ"(tﬁiP Q&ﬁﬁﬁr@mgma%‘a%&m'aa BRIRASEM AR " protein (for
exaRpN0siegtatabaeatvaicetaie N-Sudiamiailyy! th@nmatetemtem@ammauyomuonany

the m%ngtgyes Agpvaﬁlseﬂfitmgé% % UEBHIAN&We 1{'@61] gd %fﬁ%‘é‘x@ﬂg diamine

€ amino- accnaride 1s conjugat rrer proteln using

or ARfhgnshtbeciminreqeryatssa caschaidy eﬁmgats%ﬂ HnRJEEEPERISIN USIng
r:?e&ﬁm%ﬂdmao(@ @TE!DWESBE(EBKD)“@I@&@%WO 83£kb conudatiesmaasl described in

P TSER ST WG 9510 TG 2008 CURIAUITEIRG wo

&s, actve esters, norboran
95/0ﬁmendmaﬁ2WdroxySUCC|n|m|de S-NHS, EDC, TSTU. Many are
described in WO 25 98/42721. Conjugation may involve a carbonyl linker

hich be f db ti faf d f
O SRR TSPt SPAT S Bl PR oR0 A5 48 4P s 5 Jorborane, p-
nitrddenzoietald].Nchydroayegecih@@ide? SBNGER-ABT{ANIB W dignycarstidesofibgthin WO
98/4%7@’9%'&58 QfBh R hRBRE! %TM§@%|W%$? ERAKHRIY By theaction of

anomeric Inus to a primary h dI’OX§ ?I’OUD 0

2 frgR RN EBHB O 69 RSREEAR Y d%ﬁt%%'oﬁw rERSHB LS. 254
257 Pri feyaRy O XY g ot PowiditoGiD H BB fior 1 & GDY-da)biaifmtedime meactiateof with a

protglr}mdtg?grp IInagcar%amalt t%%nlaat‘?rigtﬁqg}qqi?otI@eMéla@&imlﬁ%grgHMi@terminus
to a primary hydroxyl group, optional protection/deprotection of the primary hydroxyl
group’ reaction of the primary hydroxyl group with CDI to form a CDI carbamate
intermediate and coupling the CDI carbamate intermediate with an amino group on a

protein.

The conjugates can also be prepared by direct reductive amination methods as described
in US 4365170 (Jennings) and US 4673574 (Anderson). Other methods are described in
EP-0-161-188, EP-208375 and EP-0-477508.
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The conjugates can also be prepared by direct reductive amination
methods as described 35 in US 4365170 (Jennings) and US 4673574
WQAMIANBHY. Other methods are described in EP-0-161-188, BELAF38@006188
and EP-0-477508. 9 WO 2007/000314 PCT/EP2006/006188 A further
A fuﬁﬁéﬁ%éww/ewﬂniesomim:gu;fliag:yﬂnag@;ammgamdUQmidHDmP)@aAPatattivated

sacct A a” ggﬁ%\%ﬁlm% Q'Pé%lé‘c'ﬁbﬁyé’zﬁaé'd&b‘m%tqme &B?H" carrler by

rrlerb r eco densatlon (Chu C. et al Infect. Immunlty
Carm'm qendensine GSHgEBAE. @fﬁ%rﬂf@w&wm@@@ £ R for example

usingrergptionally an activated hydroxyl group for example a hydroxyl
group activated by a cyanate ester) on a saccharide is linked to an amino
or carboxylic group on a protein either directly or indirectly (through a
In atirdkebpdivrente a hiydkexyisgreupdaptionaitreryagialpohydrexrcarigdes example a

hydr%?é’PE?é'Up"%ﬁ@a‘@@Bﬁ@'&Pagé@é' R&BrR 4O AnkicharigxammReyy Msbﬂg amlno or

Caf%%s%ggﬂlfagg)é%%'arég%fgﬁg gro%ﬁ‘én th l@’g @r@eﬁgﬁ Bﬁer%)g linker

is présiagt,catatioryidgretye mms irys aurhexaen [H eopijonsihg IBEKAICO [araamino group on a

link& TRPLUIEHIENS O dbARe H?-@:%%ﬁoﬁa%%ﬁ’{hBP'é{ﬁﬁﬁ&%BQB(ﬁ? #fie linker for

conjugated to the linker first before the linker is conjugatedto the carrier

exa@m%ﬁpdbm?hh%ﬁ%ﬁdﬂﬁﬁéﬂﬂ%ﬁéﬂ FPPé&'t“cﬁa'ﬂcﬂé’%QFbapPé%t@fﬂ fer example by
usm@oéhﬁsliﬂmﬁlﬁétﬂﬁeﬁﬂﬂ@r wno&auimpwngr Gbifty, EDAD APaneenbodiivietiitine Hib or
P.and ca bodu |de
SRR SRS 5RO S AT i
is cmmngmsﬂeta ﬁﬁrﬁ@@NM@ﬁd‘carbodumlde chemistry, optionally EDAC. 20
For example, CNBr is used to join the saccharide and linker and then

carbodiimide che is used to join Ilnkert rote| r.In an
I 38 FBEHNEFR e b GHECSPTE NARERGRTL ol wré&a e, La nsgitieg Protein
using @thI)PrcGP;ﬁBa@dat&Wﬂ?@Pﬁrﬁft&Q pﬁ’(ﬁ'ﬁaﬂ?" RN ysuch as
EDAGK/@r M?erwmbﬁﬁsa@nhaﬁdél‘(@rlseﬂdecwf@ﬂdjugldl%cpf@@@éfméﬁ'ﬁﬁbtéiﬁ. EDAC).
OptiopaiexaiBpie doadstbtenYiny ONBrMad \bassstiitady ;chemiéirpndptiterly EDAC.
For M?ﬁﬂ@qus%é\%ﬁwdm'ﬂ%%%m afeddineicdly dnkedda tharbodiimide
Chemﬁrﬂfacc K 3 @Fg f?ﬁ!?é"ytmﬁé?‘b S Qagief the N. meningitidis capsular

directly conjugated by CDAP. For example MenW,
MenY; MenC; MenW and MenY; MenW and MenC; MenY and Men %
In aemrPdimankRy st RRsef Hie NirBal @it fPRRYIBLARSRRSTARISp Is directly

conjogaie (d6e AVOAUNRDSBIESHd \WRITEIPOOMEN |NVarPERBLJSENT, aNder MenC
saccharidegjdis dinestijacpojygatechdvideamerconptejateton exampls thiesiV; MenY;
MenC; MenW and MenY; MenW and MenC; MenY and MenC; or MenW, MenY and

MenC are directly linked to the carrier protein. Optionally the at least one of the N.
meningitidis capsular polysaccharides is directly conjugated by CDAP. For example
MenW: MenY; MenC; MenW and MenY; MenW and MenC; MenY and MenC; or MenW,
MenY and MenC are directly linked to the carrier protein by CDAP (see WO 95/08348 and
WO 96/29094). In an embodiment, all N. meningitidis capsular polysaccharides are
conjugated to tetanus toxoid.

Optionally the ratio of Men W and/or Y saccharide to carrier protein is between 1:0.5 and
1:2 (w/w) and/or the ratio of MenC saccharide to carrier protein is between 1:0.5 and 1:4
or 1:1.25-1:1.5 or 1:0.5 and 1:1.5 (w/w), especially where these saccharides are directly
linked to the protein, optionally using CDAP.
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Optionally the ratio of Men W and/or Y saccharide to carrier protein is
between 1:0.5 and 35 1:2 (w/w) and/or the ratio of MenC saccharide to

WQAPHEPWAtein is between 1:0.5 and 1:4 or 1:1.25-1:1.5 or 1:#GTARP04/096188
(w/w), especially where these saccharides are directly linked to the

In ST YRIBoQRIGALY wSiBO GAR- LRSNE 2BRRIAL¢apsular polysaccharide(s) is

D GatieR2 106006485 n.an embpdiment. ALEASE 95 dBSB linker. The linker i
CoanT%an?n tlé@l% séﬁzﬁrp F‘s%&? ”@% ié conjugat cﬂﬁo the alprigF' .e " e'r S
o e e L
groyghiaihiR FRABYSHRAFRIGHSI BFIHoETBBRUMCHBRSTVRaBME Fol9EURRpRE &£ reactive
carhegdidhvacishgiresipgrding dinkies heatioe examole/hetusianyfos! 20chenge!2, 5 and 10
cartmise rgs0usossiBledattérassAmboxylic acid groups. The linker has for

example between 4 and 20, 4 and 12, 5 and 10 carbon atoms. A possible

In a'ﬁ”é%‘éd%’éﬂt,'RA@HAE%@W&”MM%%WQ% Q& Wﬁ‘@g@fé@ e Cdrier protein

conjugated to a carrier protein, (for example tetanus toxolid) via a linker.
(for ‘fé"’\}ﬁ‘%ﬁ %iﬁﬁgair%oﬁ ,geﬁ?eaaé%énré N. meningitidis polysaccharide is

conjugated to a carrier protein via a linker using CDAP and EDAC. For
In agxemisidimaeh &t \gastoons Memanipgitidirepolyapsehsjdg dscertiugirstdma carrier
proteia aitinkdiner esiag AR sadvEDAG FpdenplgrddgsfatMerbidersiMenA and
MerfS &feHoHRIgatSPDPaapebleldAlaas dessriffer ekampld-0icte evtmple, hydrozino
grodpAR i USREL IR GaniHg Al e faRghatiiitAdintsh8nssERAGISHSEBove. For
exaffp8OUBIH A8 DARAE i OstanaNde LT AUEALNElsed to

_repsults In a raﬁlo o‘? olysa ride to carrier protein of of between 1:0.5 .
conlygale e NG PP QRICTaIY (5 \TRNATEN a3 RSRATSRS 1 2 raio o
polysaachands i farsigRrgieie aidrwpnchBsuRIbhbPsActRaAded whdré and 1:4,
for presanbiencarrdiestApndaerdacetylated such that at least 50%, 60%,

70%, 80%, 90%, 95% or 98% of the repeat units are O-acetylated at at
In ateasthodéTensitive Mersteapatian iolisaesbange plrererntrescridstiaatheadst3

parti’a‘ﬂ?i@ﬂgc%‘iﬁéﬂé&%héﬂ%a?QP/féa%Q%%g%%?Gf’é%%ﬁlﬁ’o‘?rgﬁﬁ}é’,/ogsfm?r I8Pt the

units. 25 In an embodiment, the MenC capsular polysaccharide, where
repqabuitt RLCapreidptpd Al 2951 0BG RS AA-RPADARYRALD Ho0B atnie present
at |3V at 800 -8056si80R A % 28050 %1 68880 MROEDYED BUMK S Weu98% of the
rep repgr%%units are O-acetylated at at least one or two positions.

BG-ace ylation is for example present at the 0-7 and/or 0-8 position of at

least 30 30%. 40%, 50%, 60%, 70%, 80%, 90%, 95% or 98% of the

In dRPEAbYBHSeMN aReemeAdnRapEUIBe MayBACERAsIEAr DINlysaprisitds is at least
parti5 GB35 15,30 IEast, PRIIACL- gy al5e) s, PR et 809%: 056 or
98% of (a2 —9)-linked NeuNAc repeat units are O-acetylated at at least one or two
positions. O-acetylation is for example present at the O-7 and/or O-8 position of at least
30%. 40%, 50%, 60%, 70%, 80%, 90%, 95% or 98% of the repeat units.

In an embodiment, the MenW capsular polysaccharide, where present is is at least
partially O-acetylated such that at least 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95% or
98% of the repeat units are O-acetylated at at least one or two positions. O-acetylation is
for example present at the O-7 and/or O-9 position of at least 30%. 40%, 50%, 60%, 70%,
80%, 90%, 95% or 98% of the repeat units.

In an embodiment, the MenY capsular polysaccharide, where present is at least partially

O-acetylated such that at least 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95% or 98%

of the repeat units are O-acetylated at at least one or two positions. O-acetylation is
11
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98% of the repeat units are O-acetylated at at least one or two positions.
O-acetylation is 35 for example present at the 0-7 and/or 0-9 position of at
WQSHE7/804440%, 50%, 60%, 70%, 80%. 90%, 95% or 98% oPtHEERINEEP06188

units. In an embodiment, the MenY capsular polysaccharide, where

pred¥@SRhiS ALIRASE § @Hbfn Qracfiylateghsusivihabel, 1sest, 20%, 209, 80%, 90%,

95‘748r/§85 <§?’t dé)‘r’{g ?l/ﬂ n89%, 90%, 95% or 98% 40 of the repeat units are
O-ace ylate ast one or two positions. O-acetylation is 11 WO

2007/000314 PCT/EP2006/006188 present at the 7 and/or 9 position of
The peEgitatRef Sheseiiatios rsiesdothe BRI GtsheTSNret Waikh catiaining O-
acetydalien. uthis. Mag breroeatatedoinOthe eglkarsshemdes Roahéopertibiarigeap/or after
conjigatiepeat units containing 0- 5 acetylation. This may be measured in the
polysaccharide prior to conjugate and/or after conjugation. In a further

In a%[gh%si e?ﬁ&sd n%am@ﬂanﬂﬂﬁmﬁgmeame&mfo%fwmmmaﬁsﬁs@s a Hib
sacc%arl gé%torg%\%%erzon ia%?te qnd atl\F men ngnN dlsrgp%rlklggcc ?r%%%%acig%%gwherem

the H&eoewaa%ﬁ?é%%??@h&ﬂé9waa&gfﬁf'ﬂ?edg%ﬁmm SRR ARgTgge dose of
the pilylsastHod NeomRAGILIA RISAGENATPR MAPIUIHRTyafdtipsnad@int inthe Hib
conjadateds saeshatincadosetisandharisactdsrrithan toe sdashands thaseatf@ach of the

at 16962 MoMeningitidisidgelyeneckonisitdeatyb@istes FRorexanipi, tihe dose of the Hib
ﬁhb‘élé(')*?n SPP SRS ANNe Shde a5 k0% % 05098 By 9y, 0 %80 a0 OHan the
mea?wr c?r é) Igé’fl ‘EFI;}ERQ;}@& s@gﬂﬂ@ 5!1&‘5%3&@8%%5%%%?, g;msaﬁéﬁgﬁtccharide

er N. meningitidis polysaccharide conjugates. The term
°°n"%8ﬁar|de includes polysaccharides or ollgoéag(]:charldes
Polysaccharides are isolated from bacteria or isolated from bacteria and
Thediernl ‘‘eacchaddis grekdsskerivaaceaniian od lgesarshexdaf Babsaogmyifes are
isol#ted EBHHOBAAG)ianst aptiatell\froynnigotdtiidisaticizedolyssonieaddgseeapy known
meth@@%@élelmo@@ea”rﬁ@éeépagmam EPI&Q'Z@%FQ@@I%t&ﬂFQWQ@ AiehsTTUigisation.
Poly! E(Pl\é% € §£+"E¥ef%r£éwlmga$89r&m&&&%&) R58¢Charide samples

racterise bein olys 0 it
and? gpp(;f) rgpe aé{r%)éﬂ g p Calg %Yeé{) }/c?uc f %,géj%?%g\é Qrg é?\\gracterlsed
by twafa'm.h@aq)yvgaawwa@e@mmfh\mﬂﬂgw HAFREE S (ypically
5-3Qirerpag Wytshe number of further polysaccharides. Further
polysaccharides are all the polysaccharides within the immunogenic
TheGPR¥INEBIRISatEMIN 4 by adioartieciodesof allehingitithier gapgdacharides and
dividiRly SRR NS HeSRT isdydB8cREHISR! HuAHEBBgeRhRdes are all the
poly%g%g?w%ﬂ?géw\Bﬂhllﬁc‘fl'g?nmﬂ}r{zlga% ' 8§1tﬁ9naa Hm%nﬁo‘lﬁﬂjﬁﬁ:cegﬁrmaude N.
men/nglt/d% é/arpsu po?yS ac%e des c?srepqlélslﬁcﬁ'lea“aqneo%h of immunogenic

composition or vaccine that is administered to a human.

A Hib saccharide is the polyribosyl phosphate (PRP) capsular polysaccharide of
Haemophilus influenzae type b or an oligosaccharide derived therefrom.

‘At least two further bacterial saccharide conjugates’ is to be taken to mean at least two
further bacterial saccharide conjugates in addition to a Hib conjugate. The at least two
further bacterial conjugates may include N. meningitidis 'capsular polysaccharide
conjugates.

The immunogenic compositions of the invention may comprise further saccharide
conjugates derived from one or more of Neisseria meningitidis, Streptococcus
pneumoniae, Group A Streptococci, Group B Streptococci, S. typhi, Staphylococcus
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Haemophilus influenzae type b or an oligosaccharide derived therefrom.
35 'At least two further bacterial saccharide conjugates’ is to be taken to
WORESHMAP A4St two further bacterial saccharide conjugates in BEiEBH96/¢)6188

Hib con_jug_a_tte?. The at least two further bacterial conjugates may include
aurdys ‘BERBHIAR SERRUENIRMFRAS ChrEF @ nasstteake StvéOrhh B gBHIROGS ABbsition
comprst soég'gsrﬂga?.f68§/§988%W&@%¥ Bﬂg&ﬁé&ﬁﬂ&éf &é‘l‘?\%@rfﬂﬁn one or more of

onjuga erived from, one or more of Neisseria,meningitidis, .. .
serogi o deul SR onEI e AR aIaE S A T B Rariment somrises
capsylay FialyseaphRiises celSligosAReaGae FoBeREH PLETI EPARYRIBER B g 1eumoniae.
The spreusorcBtabpApedec ObSRIMMAILIS. 0f gHgssasshirnidat antigens are optionally
selelTHR R0Y BIOtgPEIPNSAIGN ACOITEANIES, G SLIAN palstashbttles2bi 14, 15B, 17F,
18coH@@saephabdesmlernresiIBrof KAy &rérh SeregpEdns 8, £.5\6BTF, oV, 14,
1o A RO i R 0 s
POl ARl 198 G S ApUAc e ALy 8 (et ment
compfiggsaibienarier hnfitRéhd' e bR ALIFPRIYELEAYRAACOBHSTHEL Prapayigeoccus
epiderijs refurthe eonpogimenscompiisesithe ¥i saecheride Gty qogligpspccharide)
fron2GQ, A2 28 Fusther3aRkogitiemdlsofrprissertiy Jopd |3, Ty 68,Typedl, Type Il or
Typd 8CoapRliansbRBEtcAefitdRebeongosiiteiridesprisesuh 8 Sypptocdoms. A further
embYaRRentaRsHIRs RO MRACEhRIARSRIyR4geRatebariesigbSiephuiaescerGroup A
stregIgs & UL %%5@”}*8@9@%8@%9 R 1885188 TMPG dtei R d QSHOHERY huttiple

8apsuFar po_P saccharides of St pﬁy coccus epidermidis. A further
typeérﬂf)mé‘ﬁﬁ/comprises the Vi saccharide (poly or oligosaccharide) from

S. typhi. A further embodiment comprises the Type la, Type Ic, Type II,
In afypebbdimanyise W apsultmopelysaeenassiterooblieskiventneoptampgach N.
merfingliaRieapecias pblyssterakieziditesd obbeprices the-20pgulatOpg; 2-10ug, 2.5-

5ugPaR¥sREGraidenyos Riansaetharisesad mepg 15 streptococcus,

optionally further comprising at least one M protein and optionally multiple

types, of M protein. In an embadiments, the i i CO iti f :
L AR B R A o
the awgéméfiﬁ@é??@!@%g‘?ﬁ@ﬁ?ﬁ?ﬁ?f@g,dé’.%‘*f 5 t‘gﬁ?ﬂr%ﬂn §r i JyNsPH oF 2
andoBjsgoRna@reriestaetesasty |R-Auce b ARENE! tifeeifim (MRsYadifidis polysaccharide
conjtgatpssitiarsatcharite dotierofobetnaemR ausheding, themid Sagchratgiveen 4 and

7ugSHarsIAe it éxaasebagde dose between 0.1 and 91g; 1 and 5g or 2 and
3g or around or exactly 2.5g and each of the N. meningitidis

«x. Polysaccharide. ' ' .
R 110 OO TP P 0
the PYPOSSHOLIBR WA R¥ined as within 10% more o less of the given figure

for the purposes of the invention.
In an embodiment, the immunogenic composition of the invention contains a saccharide

dose of the Hib saccharide conjugate which is for example less than 90%, 80%, 75%,
70%, 60%, 50%, 40%, 30%, 20% or 10% of the mean saccharide dose of at least two,
three, four or each of the N. meningitidis polysaccharide conjugates. The saccharide dose
of the Hib saccharide is for example between 20% and 60%, 30% and 60%, 40% and
60% or around or exactly 50% of the mean saccharide dose of at least two, three, four or
each of the N. meningitidis polysaccharide conjugates.

In an embodiment, the immunogenic composition of the invention contains a saccharide
dose of the Hib saccharide conjugate which is for example less than 90%, 80%, 75%,
70%, 60%, 50%, 40%, 30%, 20% or 10% of the lowest saccharide dose of the at least
two, three, four or each of the N. meningitidis polysaccharide conjugates. The saccharide
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30 In an embodiment, the immunogenic composition of the invention
contains a saccharide dose of the Hib saccharide conjugate which is for

WQIHHPIIESS than 90%, 80%, 75%, 70%, 60%, 50%, 40%, ST/ ERF0Q64106188
10% of the mean saccharide dose of at least two, three, four or each of

dosdl6r %em%'e98&?1'§ria%'¥§38f3%%H%l@%wﬂééﬁszd'%%@csbw@@%Oéﬁcﬁéo% 40%
and gﬁﬁ) /o 9 sa@%{)ﬁngre e§ 8tr eé@%p&? G@WSS{G ?ga/?:é}%il g%ogé)%? ‘WQ Qto%ést two,

or around or exac ean saccharide dose of
threg,tf@gs?rmcﬁmfegefglumﬁnlggéﬁlgﬁmgsﬁc %"%ﬁg?ﬁa{g%o?ysaccharlde
conjugates. In an embodiment, the immunogenic composition of the
In ameasbiwdimentolinkedneniioaritee sacgbaddst dhse-nhermirhbingcatdrashie. three,
fourvghishds &9 rtiexavn plenesstidiamO9SacBRatidE s%njugatés 68%p50aa)iy@se, same, or
apprkitatdly/ar d&ive of the lowest saccharide dose of the at least two,
three, four or each of the N. meningitidis polysaccharide conjugates. The

saccharide 13 WO.2007/000314 P EP2006/0061

Exa RIS TSP S a AOESEIS: o860 S os L, i stng of or
COMRAAIBH% or around or exactly 50% of the lowest saccharide dose of the at

Hib leeniugate, andebenAuconisgakeciAdMenmasmigariR soRRRIbhatigaccharide dose
ratiocsonjligage®, 3 215n embodidSnt 6BtRe idehtidrh:the sGdcHavidd doptiopglly, the
sac@rfliOLtwR af Iarhwritee thinhersaachapiithédse mavisgitidis

Hib EBWQGS@QHQWS@&%&@QH@W@E)‘WSO?@!B%@%MQWrﬂﬁﬁwﬁ%de dose
ratlos gf"q %a 'in .l S O q]H[]lOgle J& cpg@ogQ%nq gf‘{hq glgel?tbog @(;RIV) Optlonally

composi

fons cOnS|s of or om I’ISI

the 3aFH0GHTE Qﬂﬁel\%me ﬁl?dg? er gﬁf%%lpéa&% I%&segeo?ose ratlos of
Hib conmigate-and MenG.gogjugate Mem\@’ 5ORKIBtRVRR BB AL RFCHgIde dose
raticsactRideRde bHMehA: gr‘éateﬂ Hidn theSdcéHhrige 2ot8:6f (wencOptionally
the ktibepariitigateotiMéanlsapeitgathanitidiacyheddpidase, affdendlly at
Hib %ﬁ&rﬁﬁﬂge&ﬁ@%ﬁﬁ EaHRRy Bleland MeAW, dodjdgated dptloRaty 1ab sackiinde dose
ratios of 1:2:9:%.2-6'9 WV\Q @Ptlpgfﬂ')ﬁ é@ §@c§h@r4d@ Qf§9,°|f.é{|€@\§/\l® Optionally,
the g aheg_t a) the %}1 r| ed tser t% sacc &%u&g

1g 9830 Conidgate, opiic naﬁl at sacchari se ratlo
Hib f@]glgfig #ngl- MenA. ,gcimiggtg ang: g/lep\é gorij%;ﬂ e, -8l orl1 2 chande dose

ratiaschidiR/ tRsTsdehRarid Hok8:4f MBise 153g}eé{‘éﬁth1aﬁ fnd S8 Ay Optionally
the sasshafiddatvse B0OMeibACsguemtr tha thersacahafidmco s af Men\

Hib CORjugale sPatimRAly abspgeiarida duser ifpsgatd,: Bitichalll at dacharide dose

ratios bt 15844 56;31 433, L 4D, LHO tvw). Pponadha, the:3, 1:3:3, 1:4:4,

1:5: Ea9%1 r d? cgo %t?fp%llﬂpés 9&%%5?@%‘%8&@%%89% é&éptﬂghﬂ@l@\/yacchande
conjugate an

MenY conjugate, optionally at
°S§a?éé‘ﬁ e dose ratios of 1:2:2, 1:2:1, 1:4:2, 1:4:1, 1:8:4, 1:6:3, 1:3:3
MenA4MenGs. M@W@lef%rﬂfdﬁﬂﬁtﬂaﬂde dose ratios of 1:1:1:1 or 2:1:1:% or 1:2:1:1
or 2:2:1:1 or 1:3:1:1 or 1:4:1:1 (w/w).

A further aspect of the invention is a vaccine comprising the immunogenic composition of
the invention and a pharmaceutically acceptable excipient.

In an embodiment, the immunogenic composition of the invention is buffered at, or
adjusted to, between pH 7.0 and 8.0, pH 7.2 and 7.6 or around or exactly pH 7.4.

The immunogenic composition or vaccines of the invention are optionally lyophilised in the
presence of a stabilising agent for example a polyol such as sucrose or trehalose.
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25 the saccharide dose of MenA is greater than the saccharide dose of
MenY. Hib conjugate and MenW conjugate and MenY conjugate,
WQ RGN 14t saccharide dose ratios of 1:2:2, 1:2:1, 1:1:2, 1:4PST{EP2806/006188
1:4:1, 1:1:4, 1:3;6, 1:1:3, 1:6:3, 1:3:3, 1:4:4, 1:5:5, 1:6:6 (w/w). Optionally
Optibreaipcitiesirithethoge it Mempositpe arevabeineiod tecittvaritien @ow'tﬁs an amount
of aw%ﬂ\ﬁ(/a%q NgiderVenSnHdeN R MERY RS ﬁ@ﬁ@%'QﬁediﬂﬁﬁJ of suitable

r2:1:1:1or 1:2:1:1 or 2:2:1:1 or 1:3:1:1 or 1:4:1:1 (w/w)
adjyypiterinsiee: dtheiRvaRtidimited Qe AHTBIMPriSRIE tﬁ%"l’t’??fﬂ'lﬁ’ﬁ?)g‘?—ﬂﬂﬁphate or

aIurﬁWUﬁQﬁWMﬁe]herHQanndea phartaceulisally peptigdalbpenitiglerivatives,
myceiE AR WAR b SRR AR SIIRAIR oA IR HER Berivatves,

éred at, or a etween p and 7.6 or

nonammwumi@&@mlyrpﬂ erantf@tﬁa r@&#ﬂd@éﬂ@'%@ﬁ%gn% AUBUDEcerpluhosphazene

and {BEAMRA0 B R TaRLiReSkn iy iesApie s (HTDRSE BaErRAtRtRRIkRIBE bed by
Tak gent for ﬁ@%ﬁ%@ gd%%&y crose or trehalose. 14 WO
akaigs) 1 T ptionally, the immunogenic
composition or vaccine of the invention contains an amount of an

For 28idvaQt spificieatitisehangenin IRBIHNRJRIRONGR LK NUBYAOIEN- may  be

Suitable adjuvants include, but are not limited to, alumjnium salts
adveRIAERRHTPHELEADL AR AR RAHRRIS” anY akiHeRahAks

(SAF-1), muramyl peptide, saponin derivatives, 5 mycobacterium cell wall

As @5 copo}’?*m@r fé! a@lﬂ%&@ﬂ@&»@'{ﬁ@% v&gnx&&, IO Emounts

cholera toxin B su

of tlmsmnwmmnwhha drRipURIRRS SRIRIFAIMU FRSIRRIRPR CFigRIRSdnclude the

.mn{uﬁé‘gQMstuﬁheaﬁeth@ﬁaﬂesriehadrhmﬁakamlsbeet:@lmﬁus%a) N&tuoe covalently
t 873-875,. 10 For the N. mertunigltldl hor Hleen ool mb;fnf} trati dth
a aafgeajg%sa VRN SHE BREMSL RN G 'S & u”r}%r.‘r'ﬁda QA e
nunm!;uwinmnalmyla@jmaﬁga% an. be mmlalﬁﬁﬁﬂmno‘é}é?hcfééiwpogrﬁohﬁqwn in the
vactiRECHESniN} IRMENAREIFatE QIFCHY SraMpiiEgised laenaraUORFCaSIEMRations

" be determined empirically. Factors to be considered include the 15
witha SRIBRY ALY or not the immunogen will be complexed with or
covalently attached to an adjuvant or carrier protein or other carrier, route

fwé'n é%ft"’%éwcﬁ%%%?ewhﬁf% URBSHHIREBHSSIO R pharmaceutlcal

mlnlste ed. S factors are known in the vaccine art and it is well
commﬁmpm&rswm%fnﬁqﬁfuﬂtﬂdarsqett%nmaw&fém dBRrRiRTERCRRBLRton of the
subbiR@Ade exXperimentationedtddre activehmyenitsantbedpresset iwhigythg maximum

conSNERH frations .calﬁg Gﬁm%mcma{:%nppam@q Tqﬁ‘é%‘ﬁ%ﬁ FrtAmogeneously

inven |0n e minimum concentration o
suspended wnthln the |n|t|al mixture. For instance, the minimum amount of a therapeutic

agent is optionally one which will provide a single therapeutically effective dosage. For
bioactive substances, the minimum concentration is an amount necessary for bioactivity
upon reconstitution and the maximum concentration is at the point at which a
homogeneous suspension cannot be maintained. In the case of single-dosed units, the
amount is that of a single therapeutic application. Generally, it is expected that each dose
will comprise 1-100ug of protein antigen, optionally 5-50ug or 5-25ug. Examples of doses
of bacterial saccharides are 10-20ug, 5-10ug, 2.5-5ug or 1-2.5pg. The preferred amount
of the substance varies from substance to substance but is easily determinable by one of
skill in the art.
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substance is an amount necessary to achieve its intended use, while the
maximum concentration is the maximum amount that will remain in
WQaHieR8Hhomogeneously 25 suspended within the initial miR§HEPZY6/006188
instance, the minimum amount of a therapeutic agent is optionally one
Thewhictingilbpspaidtoasiof)thé¢hpragenttivaiptidfectiop dosasgd Forpisiteettioetreat a

ma H!%?t&/ RGeS, G SUNIN U ARCHATBHEN LR HBRUNONGRREERN, [y means of

loactivity upon reconstitution and the maximum concentration is at the
admyiFternavRih YAGGHIA OfR RS1REEI ShARLFORALARHIS: K RHITAM RRIE N §rRptionally
an |ﬁ%‘ﬁflt? @In@é}gil&zdm&ds;nmoﬂwea(()1munmsarmt 14-asinghetserapbidi¢2-10, 3-8

|cat on. Generall | pect C r =100
or 36"?08?&3 aé‘n?(gé]ﬁs%% |to gllys/ %E%ﬂa{; ?& xam??g\'ls% %@e? ﬂylalg% Sher 12,
15, b‘EﬁCtenaJ?t)ac&'h&ﬁgeéme%m@g @@UQQ dF‘Jfﬁé'% Wﬂetb?ef'@FFéEi‘uscu'ar
intrp&1RUAL P A aERRiARF S YBERa s SIHREaN6R iasHbstracadiinistearily to the

determlnablef(ﬁ;’one of skill in.the ﬁwo 2007/000314

oraBiTaRISBTABIEY RE\GHLCHY BAsarTERe e ISR ghasenes for
the megtrhentisfchteepnadeit or wts aedanisnpicfioreskdasphasohbanargpatieatiage of
pneﬁ%%%@gpﬁﬁodgfwg%f@ém@@n&é\;eﬁ@@'Qﬁl@rﬁﬂgrﬁ?é%@ﬁﬁ@lﬁﬂﬂﬁat its earliest

systemic or mucosal route. A human patient is optiopally an infant (under
stage). miREg M thaiyRaCR-94 the> Reghan T&Wﬁ%ﬁ“ ay%ﬁrﬁd(fﬁa gngie dose,
comPoRentsatnEe BMasioiss eetdd-2dihinistePdddod BHED yethepamartiawuir @rifferent
times a& cr)\{gg %%Cel? %c?\ra?&)es-ré}g {r”‘F%%%@Wewlygﬁdru;%cgaﬂ\inistered
e |n Famuscl ar, intraperito eaI intradermal or subcutaneous
sepacRigly; aSrtoR SO SEIn s R astendneragiaNmiRtiAley, Pbaphagisyal protein
vac§ﬁ@'f@ﬂB?ﬁiﬁtr%éﬁlﬁﬁﬁﬁmmgﬁ&m&émmme&m each other). In
reatment of pneumonia or otitis media is preferred (
o008 ARG T oY B ot SO AR o O A8 may be
useditdraraagnpiectical anligensriayt taag@)umatnwbwtlﬁ@tmmbfwst bacterial
protﬁl}{?rmgﬂ? BR% AR ﬁﬂ@f@@tﬁﬁeﬁ%ﬁ@BGi&ﬂeﬁw Q@WS hesgharides are
galso be co-administered to i at tgﬁ?ﬁ L e or at dlffe ent tered
presinbdned MRt hecedrUslaen JUELar ) aud R LR 2 B e pistere
IN (adtmnlsnerawlwmammawtrteedamnnmmmmweek@daﬁtetstheed IM for priming
dos QB}\B'N%'PQOBEQP&’&@Q"’“ protein 15 vaccine for optimal coordination of

e Immune responses with respect to each other). In addition to a single
route of administration, 2 different routes of administration may be used.
VacEm@qsfaw&ndﬂr@I Garigans d!ééyribecamﬁaisiﬂe@éaqm(ﬁdermal)nitvhﬂdtadjuvant

appbaCtﬁ'nai |ns P‘?s)( Pe %drﬁ'é\kﬁ%ea’ﬁdm\ﬁ ”Kn QHW IIbl'ess New York).
[?ﬁrana SACC arldes are present, the mlnlstered IM (or
Enq@)saladqmm&wallpa@m isesrrinady St olﬁﬁ t’cﬁtﬂﬁs 433R8iftfon,

the vaccines of the invention may be administered IM for priming doses
A fﬁﬂqelnl\lé%gaoa?eliﬁg)ﬁﬁ%ntion is a vaccine kit for concomitant or sequential
administration comprising two multi-valent immunogenic compositions for conferring
protection in a host against disease caused by Bordetella pertussis, Clostridium tetani,
Corynebacterium diphtheriae and Neisseria meningitidis and optionally Haemophilus
influenzae. For example, the kit optionally comprises a first container comprising one or

more of:

tetanus toxoid (TT),
diphtheria toxoid (DT), and
whole cell or acellular pertussis components
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Vaccine preparation is generally described in Vaccine Design ("The

subunit and adjuvant approach” (eds Powell M.F. & Newman M.J.)
WQ299B%hum Press New York). 25 Encapsulation within liptcHiBx)§§/006188

described by Fullerton, US Patent 4,235,877. A further aspect of the

invention is a vaccine kit for concomitant or sequential administration

comprisi |- | pgenic compositions for conferring
andp%éte&ﬁ%%%ﬂgﬁggtggggﬁgb gg@ié& caused by Bordetella pertussis,

Clostridium tetani, 30 Corynebacterium diphtheriae and Neisseria
N. meningtidiss spreBINioRAPassBARSRilfOThiftlelfAst. R eRPnpilram kit four of
seragstopalfy, convprans ¥ fiesiveriedrior z sATPAGIPY @I Wherkiretoe averags size of
eactoxpisdAihyitaBshplydwrihddaeid dDOYeb0kDd)6kEzd] d0akBH (ke I28kDa or
130ROARPIBAEIYIGPHHNsE07/000314 PCT/EP2006/006188 and a second

container comprising either: N. meningitidis capsular polysaccharides

from at least one, two, three or four of 5 serogroups A, C, W and Y
r conjugated to a carrier protein, wherein the average size of each N.

meningitidis polysaccharide is above 50kDa, 75kDa, 100kDa, 110kDa,
Hib saonmsids coslaate. @onally lyophilised. or 10 Hib saccharide
N. oomjimgdtidisacdpsulare polggatishesidsalargolyaiadehstrides fromo atheest or four of
seréyBupd, twew/asfeur ebriegaeseupercdricNproril, aamivgatesktarage size of
each N IRTPALRIDIS ARSI RS RKG 58S W SRD & 25k Na M eBKISALidiSokDa, 120kDa or
1 30g§%/sa ?ohn%r'ld? Is aboy ._5_OkDa, 75kDa, _100kDa, 110kDa, 120_kDa or 15

kBDa, opb%ryeﬁﬁl Iyop ilised. Formulation examples of the Hib conjugate

and the N. meningitidis polysaccharide conjugates are as described _
FOF@HW@.”ZG%WER%r%sB‘@ctéJPtKé’WHRﬁﬁﬂoﬂﬂg g"\?ac‘& nB'RIURSIHEbH RAYRaRENaride
conjpgetenenetes daeherinidrabiovecomprising two multi-valent immunogenic

compositions for conferring protection in a host against diease caused by
A fRHRRIEQELIS ANGENRRERISNdidNeissaBanE amnatbdicancbrmdmady sequential
adrmiRSABRUSHIHGIF A6 o~ FhAUARBIR: IRth QIR0 Y RRIIRERE Siér ikdhferring
(EQLACT COMPUSIG. SR NG QLIOLe COUNORISe 0l A Ceh BIOIST] N Bsseri
pro 88@%;1[& %cjfcc arrde from g%rep 0COCcUS “pneunioniae f\)/v ere the cakpsular.
meniagitidisiabss eRYNAIYy [IBRMOBHMSBEYRRZAGe oty pRxample, the kit optionally

comprises a first container comprising:

one or more conjugates of a carrier protein and a capsular saccharide from Streptococcus
pneumoniae [where the capsular saccharide is optionally from a pneumococcal serotype
selected from the group consisting of 1, 2, 3, 4, 5, 6A, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F,
14, 15B, 17F, 18C, 19A, 19F, 20, 22F, 23F and 33F].

and a second container comprising either:

N. meningitidis capsular polysaccharides from at least one, two, three or four of
serogroups A, C, W and Y conjugated to a carrier protein, wherein the average size of
each N. meningitidis polysaccharide is above 50kDa, 75kDa, 100kDa, 110kDa, 120kDa or
130kDa, optionally lyophilised.

or

Hib saccharide conjugate, and
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selected from the group consisting of 1, 2, 3, 4, 5, 6A, 6B, 7F, 8, 9N, 9V,
10A, 11A, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20, 22F, 23F and 33F]. 30

WQAYHMBEYNd container comprising either: N. meningitidis caB§Ji&P2006/006188
polysaccharides from at least one, two, three or four of serogroups A, C,

N. MeAM ?fdrsoraasﬂe,t# teo?ygaeeﬁémege'ﬂomh@feneéae SVEragR Sinaed 3P four of

sercgasH ifidispolys %@@W& F?é!,e RkRR 31%059& e size of
erogR RS “8 PPYREREES o o
eac’&é‘hﬁ&é’falg’éoﬁbs 3%0’1‘5 d)% %ﬂ Ve céjﬁ’z oé‘ﬁﬁ 15 Fokpa or

130kRan PifigaAll s RhHEeblysaccharides from at least one, two, three or four
of serogroups A, C, W and Y conjugated to a carrier protein, wherein the

Exafiysa@s el cmplgbtenaeditiostinispmhisptidie groties s etimide SokiRgates are as
descriiddapivakDa, 110kDa, 120kDa or 130kDa, optionally lyophilised. 5
Examples of the Hib conjugate and the N. meningitidis polysaccharide

TypicaHIHCTAED BEoLEFS IRl ARAYVE NARGALY HarITGRIRHRESE of the present

pneumoniae vaccine in the vaccine kit of the present 10 inventiqn wil )
'“VeEBHﬁbr‘%‘ SSREHIRSe ﬁﬁﬁﬂ?ﬂ{éd?op?fbtﬂﬂﬂ?cfﬂ | 5?415) Wﬁ‘&#gﬁﬁa}; Wherein the
polypatydacidearite darvelt froed &tolenat feasséatypesotfpreaimococcus chosen from

t f 24, 6
e BT (T AR A it et Sp 17

18Caf @A 31oFoRloRaTly 285 RIS 3eFotfRRtionallyithe dauriserotes rhie. 65,14, 10F
and QBFOn@'brmt;\l@as‘étﬁmmgtﬁemaludadumhammpwnﬁmmh for example
my ot ose erlve rqQtypes-4
thos§3<?_e LB’ Hora y mo '/gﬁnér:\o?ty%zs?agr% inc LJO?i X(? in tﬁl%:gtngljﬁgg ﬂ%re than 7
serordpm@rﬁcmdumﬂohq1c01qustl@n1mrs%wp@saltdﬁa@kamplé1thé2 13 or 14
serdé%@@odﬂfc%?néﬁaﬂﬂﬁeemﬁf@aﬁ%ﬁéfﬁ%d@s %ﬂecm&arrrmisa@ghaadw capsular
erived from serotypes n F
s o et & LS YO A o o
(optmlgflsaooha.rgmeﬁm aitigensribpimeatiy @bﬂ]gg&t@ﬂ)lmeahtﬂaadeaﬂmmhande
ant@éﬂ?%ﬂf&h‘\ ﬂ;%@%@g}gﬂsméﬂfo@ﬂa@m%@\ﬁmﬂ PR3 Q&harlde ant|gens

rotypes 1, 9N, 9V, 10A, 1 1A, 12F, 14,1
for @@@91%3\3 YQ?”?@W?éﬁ%BE’?S#)za% 4180 %%nl(gmﬁla%’éd%\g tmf‘ 11A 12F,
14, INSBNHIR, 23Tha PRetaroicabfaalfarknes3die) narepelsdectitemplated by the
9nhugated to any known carrier protein, for example CRM197, tetanus

inve ox0|d diphtheria toxoid, protein D or any other

The pneumococcal saccharides are independently conjugated to any known carrier
protein, for example CRM197, tetanus toxoid, diphtheria toxoid, protein D or any other
carrier proteins as mentioned above.

Optionally, the vaccine kits of the invention comprise a third component. For example, the
kit optionally comprises a first container comprising one or more of:

tetanus toxoid (TT),
diphtheria toxoid (DT), and
whole cell or acellular pertussis components

and a second container comprising :

one or more conjugates of a carrier protein and a capsular saccharide from Streptococcus

pneumoniae [where the capsular saccharide is optionally from a pneumococcal serotype
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carrier proteins as mentioned above. Optionally, the vaccine kits of the
invention comprise a third component. For example, the 30 kit optionally

WQAMHALBI 4 first container comprising one or more of: tetanuBGE¥HE0(9/9§6188
diphtheria toxoid (DT), and whole cell or acellular pertussis components

seleBtedritbm sSee@ndupocsasistingpofiri$ing, dnd o AGR; TENBI02e VUl addariieA, 12F,
Fgﬁ[ejlr},gnpae C‘?@Eq%S%?C gpd%ﬁogﬂﬁ?ﬁatococcus pneumoniae

ére the capsular saccharideis optionally from a pneumococcal
andsetoitdpentana@a@apaéoP314 PCT/EP2006/006188 selected from the
group consisting of 1, 2, 3,4, 5, 6A, 613, 7F, 8, 9N, 9V, 10A, 11 A, 12F,

. Wil ol S een il F SO MBI o o
ser BRI > nery Gl R GBS PONSRRRRNSAIOM FNETAANE ez o

eaCB/&é’Wwﬂ&%ﬁﬂWé%&F‘é@'&%fieaB?VSa‘%PA‘RF‘ rﬁéh‘ﬁ?g %B%Baryg};l%ﬂaﬂh%ok')a or
130kDabertiorelpkiopBilisad1 OOkDa, 110kDa, 120kDa or 130kDa,

optionally lyophillised. 10 or Hib saccharide conjugate, and N. meningitidis
or capsular polysaccharides from at least one, two, three or four of

serogroups A, C, Wand Y conjugated to a carrier protein, wherein the

H|b %g@gﬁg%é%ﬁégla%lgﬁ n;gﬂggltldli ggllggacchande"ls above 50kDa,

M. ARG E25 b AR E T ol o s LeR, o four of
serograumsie’ Kb WeAtd MisRNbvaRtedHin A TRaNS, Prrbtmenmernmmwage size of
eackdMeaT@ g tidib Mels@schatdm israkoye/Rfidal, Ndpa Y1 00KdC W GleaCeOkDa or

130hDen \bptianaenditieédincluding kits of similar composition to those

described above, optionally comprise antigens from measles and/or
lmnm%ﬂeﬁué‘”cy&’}w%@ﬁﬂﬂmé‘”Q!Qr‘h‘éﬁ% la i ORE: ”l%l'ﬁl?d}:{{&oc%?a' example
Hlb'{m%n‘% %gﬂen%?rmﬂ%kf &Wta}pﬁhﬁntwnﬂgﬁﬁ r?m ?—?bom%f%of alﬁ'l%MenWY

and varicella

Me’l’ﬁ@seMﬁ%WntM@ﬂé&é\%‘gWroMﬁWre%‘?ﬁV% tHe éﬁﬁi@gg}ﬂﬁln@?'%\g"fﬂek'ts of
similpepamtRrIteRtattpse dasaaeh ahare coplopaliy (GIMArss amtissamissmn measles
andtbesmwinabarzigéors anbelfaphitidd. Adtictiier aspecewdrinteinvibationasiagococcal

immaseRsadotshposlidhe donrimogenigeesMpositinieafidhe invepéoand rubella or
med<H8PHSIRGHY e slRAL mixingBbimeniRgdidisresasHahD abssc chalidftigens are
opti&rr%ﬁ&l present in the same container as the meningococcal and/or Hib saccharide
conjugate(s). In an embodiment, these viral antigens are lyophilised.

A further aspect of the invention is a process for making the immunogenic composition of
the invention, comprising the step of mixing N. meningitidis capsular polysaccharides from
at least one, two or three of serogroups A, C, W and Y conjugated to a carrier protein with
a bacterial saccharide conjugate, wherein the average size of each N. meningitidis
polysaccharide is above 50kDa, 75kDa, 100kDa, 110kDa, 120kDa or 130kDa.

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 4,235,877.

A further aspect of the invention is a method of immunising a human host against disease
caused by N. meningitidis and optionally Haemophilus influenzae infection comprising
administering to the host an immunoprotective dose of the immunogenic composition or
vaccine or kit of the invention.
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30 at least one, two or three of serogroups A, C, W and Y conjugated to a
carrier protein with a bacterial saccharide conjugate, wherein the average
WQZWHWAth N. meningitidis polysaccharide is above 50kDa,PEKER2006/006188
100kDa, 11 OkDa, 120kDa or 130kDa. Vaccine preparation is generally
described in Vaccine Design ("The subunit and adjuvant 35 approach”

Afu %? E SIIME EI‘) WJH%‘AVI Méélz(é?%rP J‘%& Lﬁf@&? 5\1!% Yrﬂ@tlon for use in

nca atlon wit ogmg llerton, US Jgate d tionall
the Afrﬁg t] %f&{ﬁveef'é %eea?r?vecr?t'fgﬁ is ¥meth88 oﬂ%fn’ﬂsnlgn grtionally
Haeﬁl%’élﬁ’ﬁﬂéﬂ“&d’éﬁ%t’ﬁ?é’@%e caused by N. meningitidis and optlonally
Haemophilus influenzae infection comprising 40 administering to the host
A fusthemespecprbthetineetitior &f tise whithanogamogaTtposiiposibion/acemesioe or kit
of tHdl Rl ErdidAvantiRNmER WMEet2041 AP RkHicERdrE 2 ARE/GRaHISHA dH R&Fention of
dise2SBEELAL LRGN HERIAYABINAMY BRRGIRSATRRSHADLChIR UBNHRIIBR.

use in the treatment or prevention of disease caused by N. meningitidis

The fi@#n%p%ﬂ?dh’su#éae@é}’ rﬁp‘éﬁ. e R IRECH AR\ TRl ARRSS) fﬁ Mventors

invention Is use 0Of the immunogenic composmon or vaccine or kit o

to benoetigioinsiestitdanR Mithetor dameticanrtiting ofhe tRASIR At 8Rd CO“S'StS of’,
respREVetioh sfegisnasaasecaused by N. meningitidis and optionally

Haemophilus influenzae infection. 10 The terms “"comprising”, "comprise”

and "comprises” herein are intended by the inventors to be optionally
All refepstinesibrepaienthpriicationsaitsid tivithof thismatent sipesiicatiersiate iicorporated
by reééapact\taliein every instance. All references or patent applications cited

within this patent specification are incorporated 15 by reference herein.

The RGeRSH 12 G RHRPIR i BEAHRREADRRY KU FALDPIPRe TR MBI W are
re carrle oy ‘??2 stanc\iNahr technl%“eﬁ WhIC ngrr%u I% lfoq‘ﬁ/os of skill
Carr'gﬁaoll”oul{sﬁ t3 ?no?e or SKIll IR the ar(t; exce ere otherwise de ¢
in the a&amn@%&aﬁ@smﬂﬂﬁmm D13t A% SRR B HAGAIve . but
do npy liggibtreMeTEaL4 PCT/EP2006/006188 Examples Example 1 -
preparation of polysaccharide conjugates 5 The covalent binding of
Haemophilus influenzae (Hib) PRP polysaccharide to TT was carried out
by a coupling chemistry developed by Chu et al (Infection and Immunity
1983, 40 (1); 245-256). Hib PRP polysaccharide was activated by adding
CNBr and incubating at pH10.5 for 6 minutes. The pH was lowered to
pH8.75 and adipic acid dihyrazide (ADH)
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was added and incubation continued for a further 90 minutes. The

activated PRP was 10 coupled to purified tetanus toxoid via carbodiimide
WQaHIEN8ation using 1-ethyl-3-(3- dimethyl-aminopropyl)carbolikifR2006/006188

(EDAC). EDAC was added to the activated PRP to reach a final ratio of
Exth?Bg EDAC/mg activated PRP. The pH was adjusted to 5.0 and purified

nus toxoid was added to reach 2mg TT/mg activated PRP. The

resultlng solution was left for three days. Wlth mild stirring. After filtration
BPe- R SRR 2198 L BRI e SHNYGAESvas purifed on a sephacryl

S500HR (Pharmama Sweden) column equilibrated in 0.2M NaCl. MenC
The-ToveterjtipindwgvefeHaemaoddussintiradee (difsatiRRaprigsacofianids to TT was
carrieDklldR2 coapknyathdyibildsvpidded byTThuosa] g icfestioregprb tterahity 1983,
40 (W?”IQ@JQIBG NGHVeRPOLBRIYSSGRIRIOR LY staVE¥dN HIASEINBr and incubating
at ppﬂ ?@?W%gsoﬁr %%9@%@3% 7@%%'%% crgaﬁ]Bfﬁﬁtamde (ADH)

e?2 -T conjug duc usi
558 N e e Mﬁieé‘%a?ed PRP was
miIePeyifies] 2 iREpRHSS wwceeﬂuﬁﬁgbﬁ?&m n§PR9RSIPRIRhieing 1-ethyl-3-(3-
dlmahmem@wmmlmmdmdw&%@s&%@rmg wededhiontiiReagtivated PRP to
rea¢hrafgtalartid4onh €il6eng 25D%Tiirag arctradech BRIMgTive rpHb evésriadjdséexd to 5.0 and
purifleS GeRefl ) YVBROE W aedl b PBBE63RD TBHRfkcthatealsReChRiE®esulting
solﬁBﬁAQgé?qgg?bigt(ﬁrfn%o%w M&;ggﬁ Prhrer ‘?ﬂ@ré(v@é HRPSEEAVIEN 0.45m
merPnaﬁn&Dh rﬁ ccharl epr%trlo o] 6P %ﬂegﬂ%é?l%iﬁer 1 F%rt]%?ét?es %,hgweden)
colygin Gy l%rgfﬁ‘]’ \Mt‘%%% N3&lim hydroxide to pH10.0. After three minutes
tetanus toxoid was added to reach a protein/polysaccharide ratio of 1.5/1

MerfGr-Meénthjugaitesovévie produesd fsingemative polysakshavidas ( Phever 150kDa as
mearaﬁ@ﬂorbyomtinueS)fomre\tcn\N@chwgswsftamm gupliogastepingly@iteer native

VARSARSEES &P SiliRe) 'RfiGafuHsdaesBRsaeMhRdd & badideSrDAE ERRIred by
the WHE§91[?Q Pt '&thﬁnx\%@ Pff%ﬁq FRMR Eli@s%%}lé'g%ﬁuced using

as clari II? @sméa 10 Itesr%nd Wzrast W@ﬁ% e 9.3 mole 2).
sized polveaeonI98R A 2Rt (R PUR0 Ao B e examp
S'z'a@momsmr?ﬂ%%ﬁ@ e'ﬁmsaiaMt%ﬂm?e'ﬁ%,%%ﬁ%&é@aapfafatus The
polysaaeharigemwernsr e fitesed Supuah cobidiatbieRad an average

polysaccharide: protein ratio of 1:1-1:5 (w/w). 40 21 WO 2007/000314
Actamamaﬁﬁfm@m&mmm@mh fhmmmnmmmwﬁamm 360.
. tanus toxoid acer, the oIIo eth T

Bl R AR AR 2 Eceaige I pad iR EREAAA 5.0 vs
mixedimip @BO&QM@@MW@WW {nerbly wrepsRs drareiondrie A¥ilh8(PO0) to a final

CDW@TﬁQB&@M%WWMﬁ%FY@Y'%@ 3@emiinutes, the pH was raised with
SOdI:lLJr%yf%lr(]i?Oil (L,nt]oe L 4 ftg}/tl'grggunrw?nutes tetanus toxoid was added to reach a
protein/polysaccharide ratio of 1.5/1 for MenW, 1.2/1 for MenY, 1.5/1 for MenA or 1.5/1 for

MenC. The reaction continued for one to two hours.

Ex

After the coupling step, glycine was added to a final ratio of glycine/PS (w/w) of 7.5/1 and
the pH was adjusted to pH9.0. The mixture was left for 30 minutes. The conjugate was
clarified using a 10um Kleenpak filter and was then loaded onto a Sephacryl S400HR
column using an elution buffer of 150mM NaCl, 10mM or SmM Tris pH7.5. Clinical lots
were filtered on an Opticap 4 sterilizing membrane. The resultant conjugates had an
average polysaccharide:protein ratio of 1:1-1:5 (w/w).
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5 tetrafluoroborate (CRAP). The spacer reacts with the cyanylated PS
through its hydrazino groups, to form a stable isourea link between the

WQaHTAEH the polysaccharide. A 10mg/ml solution of MenA RfaEERZ406406188
with a freshly prepared 100mg/ml solution of CDAP in acetonitrile/water

0@@45@ Q’é\ﬁ)ﬁé‘ét@%ﬂ@ &QﬁﬁéM&Q SRUAPIR (3 (WAMIsABRSIdLOd 2 spacer, the

foIIJn Hﬁ%ﬁ%@s}?ﬁ teo%\ﬁjg 08 %EIN %“b‘?%%\{?éééhlut H %the spacer

(ACk 'P selrpe, B s FtbTDG SRl By il U SIS RSelpisRy actvates
un Ebrﬁ?@é‘? @%{HIBH”?h'%Vp%ﬁﬂé&%'&%lﬂ%ﬂ‘ahﬂﬁ@%ﬁﬂﬁ RYRMEIP-Pyridinium
tetrgfiupsobriaten (PRBEN becsprerttraasts sitighagaANateGRA thegygh its hydrazino
groudmig/farfoa TRbiG IR nkdativezhtthengp @A BNgcheionlysanciaride.

reach a final ratio of 0.9 mg EDAC/mg PSAAH. The pH was adjusted to

5.0. The purified tetanus toxoid was added with a peristaltic pump (in 60
A 10myhtels3dtutienchl MergATWaRNdreSEdA Wit lzefreshlitipgepatetion0fag)/teftsolution of
CDAFNr4celbhittiBARStEHIBOMG I (ORID iid soUDINFINIEHA AhEaGNUITSTIwW). After
1.5 FrﬁHJHS@tﬁ?&VBﬁ %Qﬂg@&ﬁ@%ﬁ 380, Wigea it PEfeADI e Ladded to obtain

0

an A?[?Iq ﬁSIE%?EQ%E 8 [?é%gcto rcgf \t/!;:rgr%gl% ﬁjwﬁ&?ﬁ%ﬂ%g (e é‘f? (Hﬁé reaction

rocks ggeotp A size exc S|on
PrOGGIOR™ Trom Wiieh the samples 25 were eluted. On one hand, the laser

Pnolngbt seatienjngatierecteiciveashecgulifeionT surimishiemscaderSAdL t6lution were
dnu@@g@%auﬁ%mﬁ@&mﬁéﬁpwarmymW%ﬂmaﬁooibﬁﬁ IhREs B

EDA@%&%@&H‘%&% ?Ffé“?‘@@%&(uﬂ@%ﬂo?&‘em@ PJHBN%J' 8@?'6 DAC/mg
PSA he %a”t'w u Samé‘ﬁ?Ht? "ige SriPé%”%Ea §S'Z<? Mas e% with a

es in SO0 he T me
per'm%f&awmgg RIER ARF: Ec?aemsaeeﬁf@%e%m gpion vas
left §Prmeins R cit rﬁhlﬁﬁﬂ%ﬁ W"ﬂﬁ@w"?egﬁé%ﬂvé ARk GapiRgidimear dictisgin. The
conjygakte wasnslarifips e @ BallGne diffeciard 3%a8) W EigAtUSIRG &) SeRbRAUISF400HR
coluwwight: -Mw- W.. Mi m2 Mw=Y, W. m, 40 b) Number-average molecular

weight: -Mn- 22 WO 2007/000314 PCT/EP2006/006188 JNj.Mi ZNi MO
Example 2 — determination of molecular weight using MALLS

Detectors were coupled to a HPLC size exclusion column from which the samples
were eluted. On one hand, the laser light scattering detector measured the light
intensities scattered at 16 angles by the macromolecular solution and on the other
hand, an interferometric refractometer placed on-line allowed the determination of
the quantity of sample eluted. From these intensities, the size and shape of the
macromolecules in solution can be determined.

The mean molecular weight in weight (My) is defined as the sum of the weights of
all the species multiplied by their respective molecular weight and divided by the
sum of weights of all the species.

a) Weight-average molecular weight: -Mw-

ZWM_m2

ZW m,

b) Number-average molecular weight: -Mn-
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c) Root mean square radius: -Rw- and R2w is the square radius defined
by: 5~m..r.z R2w or (r2)w ="' (-mi- is the mass of a scattering centre i
WQAYTRUBHe distance between the 10 scattering centre i and’fHEER2A06006188
of gravity of the macromolecule). d) The polydispersity is defined as the
ratio -Mw | Mn-. 15 Meningococcal polysaccharides were analysed by
MALL%Wo%ing onto two HPLC columns (TSKG6000 and 5000PW(xI)
used-t ibinatio1251 of the polysaccharide were loaded onto the
column Mas eltited with 0.75m1 of filtered water. The polyaccharides
are detected using a light scattering detector ( Wyatt Dawn DSP equipped
TR SO ARSI O il R KRS8 e AR Gifhed by:
(Wyatt Otilab DSP 20 equipped with a P100 cell and a red filter at
498nm). The mﬁgglag weight polydispersities and recoveries of all
sigzupgqs(l e_ idted by the Debye method using a polynomial fit
order of 1 in'the Axtia, 4.72 software. 25 Example 3 - clinical trial
comparing immunisation with Meningitec or a larger sized MenC- TT
conjugate 30 A phase Il , open, controIEd study was carrieﬂd out 1o :
compare GEX BRI c:S'i? e?ﬁnﬁo%%% gf'ggré\‘/ger%%ﬁ ¢ 28 jJ&ét@vHE%irqéStance
(Mé?@"’ﬁ)ﬁﬂ Bk Biological's Haemophilus influenzae b-meningococcal
serogroupScaitgfingatentiedisadqiine weniey of Marihabthe)mastpraeiasule).
of Meningitec (r) contains 1 Ogg of meningococcal serogroup C
alipPhagsbigdisp emsiydsidefivetbgsohe RafibSRantiNsrproduced by Wyeth.
The GSK 35 MenC conjugates contained native polysaccharides of about
200kDa conjugated to tetanus toxoid (TT). The study consisted of five
rougs, %?ch Iannfﬁd to contain 100 sub'e%{sj,ﬁélgggteég/tf g\gjo parillel HPLC
e PR RS I RY SR RS r R 2035 o5 R AEts Tn HotRAIRES POLRidkg HP!
columprs P68 2R OBPANEhL VSR 7 AeVPNaliRD a 23 cintitarfalsgecharide
weref logdadxPMchdhe @ol@mre anshtwesfeldgied2 3viti002ASmh of filtered3 ater. The
polya€chiirid2d hitd A€166aa.gStualyigibatht@ringetaciod CAryateRaner®SP equipped
witrce et dighalisusbiesssoniyaidAantidiomstriStedadvnndiel ). iattlotilab DSP
equiBRISIRA QPP BLAWRS LQRY FIRKRAsaRAFInation study who

The molecular weight polydispersities and recoveries of all samples were
calculated by the Debye method using a polynomial fit order of 1 in the Astra 4.72
software.

Example 3 — clinical trial comparing immunisation with Meningitec or a larger sized MenC-
TT conjugate

A phase Il , open, controlled study was carried out to compare GSK Biologicals
meningococcal serogroup C conjugate vaccine (MenC) with GSK Biological's
Haemophilus influenzae b-meningococcal serogroup C conjugate vaccine (Hib-MenC) or
Meningitec ®. Each dose of Meningitec ® contains 10ug of meningococcal serogroup C
oligosaccharide conjugated to 15ug of CRM197 and is produced by Wyeth. The GSK
MenC conjugates contained native polysaccharides of about 200kDa conjugated to
tetanus toxoid (TT).

The study consisted of five groups, each planned to contain 100 subjects, allocated to two
parallel arms as follws:

In this present study, all subjects in both arms received one-fifth (1/5) of a dose of
Mencevax™ ACWY and a concomitant dose of Infanrix™ hexa at 12-15 months of age

23



10

15

20

25

30

35

40

45

50

were primed at their age of 3, 4 and 5 months with the following vaccines:
Group K: MenC (10 pg), non-adsorbed onto aluminium salts (hon-ads),
W2 (1903 4oxoid (TT) conjugate and InfanrixTM hexa (MenCPEI EP2006/006188
InfanrixTM hexa) Group L: Hib (10 pg)-MenC (10 pg), non-ads TT
(StedyMgate @ndwafdivodl $Arpplemweidot dliddted GBI subjéatsiiStivipdmdadh 0 and
Sttﬁyddqmm: HiA® Jpensisten(ef for omupsifoMaquinaateaciddtidarsindiiwho
wegseprimeHHshRieagsor 3, 4 ritd friPRisonitd) the felywipavarriresgitecTM
and G s TINEREXE ¢ M@hlﬁ mhemmlﬁfpmln@myamﬁe(me-ads) tetanus
Hib-greie(Th \?Qewﬁétﬁﬁﬁfb @Vdfﬁmshﬁ’%?rﬂ/' Gl d kednaniaed l??{ﬁ'é
Boo EFUR ?YE; é'if%i& rHa afiA-BFEnkT CaTUkgate daddnfaniym penta

4 it ;233%%15;5@%5 By ecaaied.

Wlth
fece& gw*"ms ¢ strm \“Wﬁaﬂ?‘er.a Bl e ARG e e R A aLe

CommisSion on Im tnizallo uatl mmunogenicit
ThRE ITBOALAE GFbasiEre dRb GhY F@%B&%ﬁ&%%&é@%&%ﬁﬁ&&é‘ ifrtrebooster
stud B\ terlekhyt fohnciatichial testifidiffe asditiion of 1:3) and ELISA
ArmiBESHiepONtohsiéid of irpeapattsé dnubjRgCocCataasagiotTin@egayith a
meningotioco=B sxybtihuh € Maecpel sate) dnd eviRiadassaived radfing pediatric
vageipes| pacerdistaute thCsinnzn Seyroane it Comnissidh iondivotlsatsies

obtained prior to vaccination and approximately one month after
%'W&fﬁ’&t%"ﬂ%ﬁ%ﬁ) ects. (92‘%’ %t}?%stlcal methods Demogra hl%‘ést aqggrecal C
SBA- acterl E‘a € ent of
Sl %,immig e . o éﬁ% il
pol QlaH I) a (assay cut off: 0.1

U/ WHB@@@S%W@%% Pad Fr -Ei aEB |H§lrely one month after
Vadénmmg,eﬂg%{égfsanalyses of i |mmune memory and booster response)

or the ATP cohort for safety (for analysis of persistence). These included:

35 Evaluation of immune memory for MenC and booster response for Hib
Statistidadtoretbodsefore and one month after administration of 1/5 dose of
Demeg(s amo?o%@@mmrw Q@E@ﬁ@)ﬁggét@ﬂﬁﬂﬁﬁtﬁﬂtﬁ%ﬁdﬁﬁbfﬁé%e@? standard
devipéie ERRIDANE FRFRI NS ESRHARS SPIARSRIES) oliliR 936, 3shfighvaccinated

Cohﬂ’flé“"rvals é’ 5% Cl) 40 Determination of the percentage of subjects with

r/concentéa]pon abave Wor LIRS oassee(glj %%t%fs /th K o)ﬁa% f%?% Cl
rzﬁﬁg%é%é V! Yé?%% ﬁ‘ﬁfﬁ% memory and booster response) or the ATP
cohort for safety (for analyS|s of persistence). These included:
Evaluation of imnmune memory for MenC and booster response for Hib and Tetanus
(before and one month after administration of 1/5 dose of the plain polysaccharide
vaccine);
o Determination of geometric mean titers and concentrations (GMTs and GMCs)
with 95% confidence intervals (95% CI)
+ Determination of the percentage of subjects with antibody titer/concentration
above the proposed cutoffs with exact 95% CI (seropositivity/seroprotection rates)
* Investigation of antibody titers/concentration after vaccination using reverse
cumulative curves
* Computation of standardized asymptotic 95% CI for the difference in
seropositivity/seroprotection rate
e between the primed group (Groups K, L, M and N) and the unprimed group (Group
0)
¢ Determination of the geometric mean of individual ratio of SBA-MenC titer over
anti-PSC concentration, with 95% CI
e Determination of the 95% CI for the post-vaccination GMT/C ratio between the
groups K, L, M and the control group N for anti-PRP and anti-tetanus and between
each primed group (Groups K, L, M and N) and the unprimed group (Group O) for
SBA-MenC and anti-PSC using an ANOVA model
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Investigation of antibody titers/concentration after vaccination using

reverse cumulative curves Computation of standardized asymptotic 95%
WG B Hifference in 45 seropositivity/seroprotection rate BEWEBH9RE06188

primed group (Groups K, L, M and N) and the unprimed group (Group 0)

Determination of the geometric mean of individual ratio of SBA-MenC titer
Respter anti-PSC concentration, with 95% CIl 50 Determination of the 95%

Cl for the ost vaccmatlon GMT/C ratio between the_ groups K, L, M and
~ titkes antibady, concentration after boosteryaccination
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Group N GM-]MQ,-,%%@ | 49 95% CL Yhs8B6-MenC KogMdenC-TT [/2307.9
3508.9 2580 -1cénid.2 L|-gtibMenC 79 |2630.1 1831.7 8494.7 M-HibNRAC

AnteRS365.4 KA EeA®ET4.P70 -Meningite@B30552.6 12159 2307.9 |@4.95
Control 91 B-3-#1e8% ARli-PSC K -Me3&GOTT 70 28|12 959 34.9537.38
HibMenC [Ad-8tibdenG 00 77.38 M-HigMérk8 76 34. E&’-Ed 90 41.09] f1-09
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Infaifk épgﬂ%%p'*NL 991*@%@%9@ aHPe Qg@fé@tm lﬁ@?it%@tﬁékﬁ Group O:
con ﬁmﬁagt(pélrgesﬁd& r¥eptireeniivalRNeceiRfig e Rushrs) of subjects
N: rvuﬁlibgyaflgbl@gz%wwId@’lebrdirresmfsantlbodles against MenC and higher

SBA titres were achieved by priming with the larger sized MenC
HighetyteaschibanidedinfigazinstiblenEsa(t bighe kS BAnhtian yves Ifapébbwmming
withiieeNrsagigikaddYigoSaRebsrrrb 2AFsUeRTINIRIEYABCINes (groups K, L and M)

compared with the Menlngltec oligosaccharide conjugate vaccine.

Table 2: Geometric mean ratio for SBA MenC titre/anti-PSC concentration

Group Timing N GMR LL UL

K Pre 70 49.470 34.939 70.044
Post 66 126.138 101.419 156.882

L Pre 76 36.528 25.849 51.621
Post 70 90.200 70.153 115.975

M Pre 77 51.298 36.478 72.139
Post 74 164.950 139.304 195.318

N Pre 84 22.571 16.521 30.837
Post 76 90.168 67.757 119.991

O Pre 3 91.634 0.651 12889.8
Post 87 2.708 1.767 4.149

In all four primed groups (Groups K, L, M and N), the GMR increased significantly from
pre to post booster vaccination indicating the presence of antibody maturation and
functionality. GMR in the Group M (primed with Hib5-MenC5-TT) was higher than in the
Group N (primed with Meningitec™).

Table 3: Persistence at 12-15 months of age just prior to administration of the booster
vaccines

Endpoints | Group | N % Group | N % Difference | Value%
SBAMenC | K 79 88.6 N 91 80.2 N-K -8.4
218 L 84 93.3 N 91 80.2 N-L -3.1

M 85 87.1 N 91 80.2 N-M -6.8
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Table 2: Geometric mean ratio for SBA MenC titre/anti-PSC concentration

Group Timin N GMR LL UL K Pre 70 49.470 34.939 70.044 Post 66
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Group K: subjects primed with MenC10-TT + Infanrix. hexa; Group L: subjects primed
with Hib10-MenC10-TT + Infanrix. penta; Group M: subjects primed with Hib5-MenC5-TT

+ Infanrix. penta; Group N: subjects primed with Meningitec. + Infanrix. hexa;

N: number of subjects with available results

Higher SBA titres against MenC were achieved by priming with the larger size of MenC
(groups K, L and M) compared to priming with the MenC-oligosaccharide conjugate

Meningitec.

Immune memory (ATP cohort for immunogenicity)

Administration of 1/5 dose of the plain polysaccharide ACWY vaccine elicited very high
SBA-MenC titer in all four primed groups with 98.7-100% and 97.5-100% of subjects

primed with a candidate vaccine regimen exhibiting titers 21:8 and 21:128, respectively. In

the group primed with the Meningitec™ regimen, there was a trend for a lower percentage

of subjects with titers 21:128 (91.8%). In comparison, 17.6% of unprimed subjects had
SBA MenC titers =2 1:8 and 21:128.

Example 4 Phase |l clinical trial on HibMenAC =TT conjugate vaccine mixed with DTPw-

HepB

Study design: Open, randomized (1:1:1:1:1), single centre study with five groups. The

five groups received the

following vaccination regimen respectively, at 6, 10 and 14 weeks of age.
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Anti-PRP K 81 33.3 N 91 28.6 N-K-4.8 2_1g/ml L 86 55.8 N 91 28.6 N-L

-27.2 M 90 74.4 N 91 28.6 N-M -45.9 Anti-tetanus K 81 100.0 N 91 96.7
WQRN7B350 11U/ml L 86 100.0 N 91 96.7 N-L -3.3 M 90 100.8CTFP2g6/006188

N-M -3.3 Group K: subjects primed with MenC10-TT + Infanrix. hexa;

Grordarnsileiests itesh ADt. 5lig A05MeR G LE: héntditfanisfaprids as

Grou%gl § jects primed with HibS-MenC5-TT + Infanrix. penta; Group

é{ rimed with Meningitec. + Infanrix. hexa; 5 N: number of
subjeitaanvitiiapBildibldiersAG 2 Bighdb 88 A tige bargeiosthVieieCegdosas 2.5/5/5
ac ed by [ ith t Si f [
f o R e SRR L PR P e 6 B
Mefﬁntgnen KepthibikerxamenggiTtp mrmdfbramhﬂbnugemcrty)
Ad'ﬂrﬂéﬁ&“%ﬁé/ﬂ%&%ﬁ%gﬁ%i@@ %M%@W@@ré@%!é’%ﬂ%nec

elicited very high A-MenC titer in all four primed groups with
B'O%S?@@G%“&ﬁe t?’f%‘ POH% e ijiadrpifRednRiflosed&iel PR Qe axqath after
the tisigimetcichdoisie Pdistradk8)and ?1:128, respectively. In 15 the group

primed with the MeningitectM regimen, there was a trend for a lower

percentage of subjects with titers ?1:128 (91.8%). In comparison, 17.6%
TritasrtripArkd P wureeireHaarksted RydbxaerithdineBiglogiaals S#ample 4

Phase Il clinical trial on HibMenAC -TT conjugate vaccine mixed with

DT 20 HepB dy d d d 1:1),
oS QA RO R S AR Qo BB LY SRt n e

studvaccmatron regimen respectively, at 6, 10 and 14 weeks of age. 26 WO
2007/000314 PCT/EP2006/006188 Tritanrix.-HepB/Hib-MenAC
2. 59/2 59/2 5 henceforth referred to as 2.5/2.5/2.5

bie S G2 /5 g: henceforth referred to as

2. 5/5/5 Trrtanrlx HeoB/Hlb MenAC g /5 pg /5 g: henceforth referred to

Congsobévfs perdibaari®.SrepB + Hiberix.: hericefolibtreie2r®d/fo as Hihehig/5

Hib Tritg&w@g@#epBﬁH%@@h@M@ninmp beg)geforth refemgg toas | 59
m6%t§]99%§gﬁr?ﬁ§ were taken at the time af the first vaccine dose

ore MOTHT afteT the thirg C,Eigﬁgdose (H qosdédose 3).

Ne/s eri menrng/ capsular 5ug
polysaccharide (PSA) conjugated to TT
Neisseria  meningitidis C  capsular | 2.5ug Sug Sug

polysaccharide (PSC) conjugated to TT

* The 2.5/2.5/2.5 vaccine was a dose dilution of GSK Biologicals’ Hib-MenAC 5/5/5
vaccine containing 2.5ug of each of PRP-TT, MenA-TT and MenC-TT.

The Hib-MenAC vaccine formulations were mixed extemporaneously with Tritanirix-HepB.
GSK Biologicals’ combined diphtheria-tetanus-whole cell Bordetella pertussis — hepatitis B
(DTPw-HB) vaccine (Tritanrix-HepB) contains not less than 30 International Units (1U) of
diphtheria toxoid, not less than 60 U of tetanus toxoid, not less than 4iU of killed

Bordetella pertussis and 10ug of recombinant hepatitis B surface antigen.

Reference therapy, dose, mode of administration, lot No.:

Vaccination schedule/site: One group received Tritanrix.-HepB vaccine intramuscularly in
the left thigh and Hiberix™ intramuscularly in the right thigh at 6, 10 and 14 weeks of age.
Another group received Tritanrix™-HepB/Hiberix™ vaccine intramuscularly in the left
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10 Tritanrix is a DTPw vaccine marketed by GlaxoSmithKline Biologicals

S.A. 105 subjects were used in each of the five groups giving a total of
WE28¥étts in the study. 15 Table 4 Content of GSK vaccin@CT/EP2006/006188

formulations Components per dose 0.5m1 2.5/2.5/2.5* 2.5/5/5 5/5/5 Hib
thighaprilasogisrochwiteiitraihdsegiZrydnth e cimtitidh i tethans 1axwekks of
age TT Neisseria meningitidis A capsular 2.5g 5g 5g polysaccharide (PSA)

conjugated to TT Neisseria meningitidis C capsular 2.5g 59 5g
Vacgingsasoprsitien(pesefaionjoharcd e Tritanml o spByawingdissd was 28
dese@segdibsian of GSK Biologicals' Hib-MenAC 5/5/5 vaccine containing

each of P TMenA and nCTT 20 The Hib-Men
O R TR FLRNS REIRSHHE AR LER i e b Bripegeccine:
Hibehig R Baitadyieal S’ &Mwmpmmtad@dﬁmmm@"rﬂbmdtbﬂaxm Group, it
washkedsiitn RERRLERNOHRINTHR) MRRFBRICTItaRGSRE FRIa ROt
less than 30 International Units (IU) of diphtheria toxoid, not less than 60
Trita0ix iSRS toxoid, not less than 41U of killed 25 Bordetella pertussis
Oneadios&qQ. afrmeaﬁmmmmdrmmimammmmamiganciﬁetenaatremampg of

capiSF olRRUE ST AIPIEHAROLID VAR B adEdy s fne |

group celve itanrix.-He VaCCI amusc
CO"HPQPPHE%H&@T HinAtherUSR A iRraieinighe #iRIRILE) 3D kg 14 Weeks of
age. 30 Another group received TritanrixTM-HepB/HiberixT"' vaccine
Resir\ ra_rr}r%scularly isn the Ieft 2n78\r/$/t0 OOaZAgPQ léhPCT/EP%?% 006188
at 6, 10 and
14 Weeks of age Vaccine/composition/dose/lot number: The
PACEBIhe used was as described above. 5 One dose
(O 5 mI) of GSK Biologicals' Haemophilus influenzae type b conjugate

Groupcclrfe®3-filBerixTM £8iftaihed 10 pgB¥PRP conjugptiiberixtanus toMsiningitec™

In the Hiberp] M Graup, it wggmixed Withggtg&le dilugnt anggj;bEhe % 95%CL

Menln&ﬂt&pTM G[}Buyz g'%{/&éi ;Elxr?fdv ita'_nri>i]'L I—@\Pﬁr Rn ec(r@cﬁ LL UL

%>6quSLI VV ELH LBUBTI

100, 965

| 0 IIVI Vvaccine C Hldl[le(] 10 PE I1Q(§J 96.5 100

lalts.

cohjggateato J.J1E{& 8.62 13.88

Table 5b  SBA -MenC

Group | 25125125 2.5/5/5 5/5/5 Hiberix™ Meningitec™
% 95%CL % 95%CL % 95%CL % 95%CL % 95%CL
GMCT LL UL
GMC/T LL UL |GMCT LL UL |GMCT LL UL [GMCT LL UL
%21:8 |99 947 100 | 100 965 100 | 100 965 100 |29 06 84 | 100 965 100
4501 3904 5180
GMT 3132 2497 3930 | 4206 3409 5189 | 3697 3118 4384 | 4.7 39 56

Table 5¢ SBA MenA

Group

GMC/T LL UL GMC/T LL UL | GMC/T LL UL GMC/T LL UL

%=21:8 | 997 919 99.7|100 958 100 | 100 96.2 100 |68 25 14.3

5.6 4.4
GMT 316.7 251.4 398.9 | 418.5358.6 488.5 | 363 3105 4244 | 56 43 74

Table 5d Anti-PSC (ug/ml)

28

2.5/2.5/12.5 2.5/5/5 5/5/5 Hiberix™ Meningitec™

% 95%CL % 95%CL % 95%CL % 95%CL % 95%CL
GMC/T LL UL
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Results - immune responses generated against Hib, MenA and MenC 15

Table 5a Anti - PRP (ug/ml) Group 2.5/2.5/2.5 2.5/5/5 5/5/5 HiberixTM
WQRAATHSREETM % 95%CL % 95%CL % 95%CL % 95%CL % BEHHH2006/006188

GMCrr LL UL GMCrr LL UL GMC/T LL UL GMC/T LL UL GMCirr LL UL

Grou§> -(0.25/26286.5 10(2$%6 94.8 1005188 96.5 100 16i0e65™.00 100 Mertingitec™

(J/IVI(, ZgUbBé) 15.90 Z2/. 10 Z2.02|1/7.72 18/88 19,806 15.33 24.406 58'55 95%CL
29.9 "0.64%16%4 8165 13.88*Fable 5b SEX Mend Group P52 5/2. or U “U

2 5/c/ENGE /i S MRAB Aingitb e FRMYE 9bae Sk o4 GMBAC I, Wsohc 106
%2QB80, 1100/, 985,100 QNS BE-4 100 (ARC/T $8.5L10GIMEIT | 1361 16C L o> 100

GMOL G MEDST 4al2alsb. 5562 7,81 8949 4054 061 50 (596, 554.80! 10O 965510002 0°0 6 ° 2 9540

8.4 100 96.5 100 GMT 3132 2497 3930 4206 3409 5189 3697 3118 4384

Tabfe 68-94nf 473A3004p180 20 Table 5c SBA MenA Group 2.5/2.5/2.5
2.5/5/5 5/5/5 HiberixTM MeningitecTM % 95%CL % 95%CL % 95%CL %

Groug PSR SRBCL Ll‘ﬂ(iﬁ’s,’\/%l:’ UL GNE/8 LL UL GGkl GMCTRjdningitec™

O GMErTLEBE%21:8-99.7 919997 160-95:6-106-166-96:2-1666:8
2.5 143 9.19%/§117.1] ‘GMT B¥6.7 25%.4 39864185 858.6 £488% 36837, . D7*C
310 KGMHATALS 6 413 7 GMSTE AL PLD I TAKIE SH-AEPSEMOfU/t) 25 28 WO

%2@607/0603 16 P QWEPRO0SA0ELBE | BrouUpdR.5/2®/2.50.5/3/6 5/8/5 | >° 22 125

GMelibefixTiM Meningitelc % 55fl] % H5%6. HuOSWEL % R58CL %' °15 018

95%CL GMC/T LL UL GMCIT LL UL GMC/T LL UL GMC/T LL UL GMCIT

J)'n %2:0.3 100 96.5 100 100 96.4 100 100 96.5 100 8.2 3.6 15.6 100

. 0 GMC 49.03 43.24 55.59 71.11 62.49 80.92 61.62 54.88 69.20

0.17 0.150.19 58.02 51.42 65.46 Table 5e Anti - PSA (qumI) Group

A comparisensob e BISNoGRBISHK TREWIE ARGIREFMSHS 9‘5)961'%598%@1"% MenC-
CRM1$93Conit @82 GIcon® amidhe thwee/ GBK formulations which contain polysacharide
MenA-TT and MenC -TT conjugates showed that the polysaccharide Men conjugates
were able to elicit a good immunogenic response similar to that achieved using the
oligosaccharide conjugate vaccine Meningitec. All formulations tested gave a response to

MenC in 100% of patients.

Con

Example 5 — Phase i clinical trial administering Hib MenCY concomitantly with Infanrix
penta according to a 2, 3 and 4 month schedule

Study design: A Phase Il, open (partially double-blind*) randomized controlled multi-
center study with 5 groups receiving a three-dose primary schedule with vaccines as
follows:

Group Hib-MenCY 2.5/5/5: Hib-MenCY (2.5/5/5) + Infanrix™ penta

Group Hib-MenCY 5/10/10: Hib-MenCY (5/10/10) + Infanrix™ penta

Group Hib-MenCY 5/5/5: Hib-MenCY (5/5/5) + Infanrix™ penta

Group Hib-MenC: Hib-MenC (5/5) + Infanrix™ penta

Group Menjugate: Menjugate ™** + Infanrix™ hexa (control).

*Hib-MenCY 2.5/5/5, Hib-MenCY 5/10/10 and Hib-MenC were administered in a double-
blind manner while the Hib-MenCY 5/5/5 group and the Menjugate group were open. The
2.5/5/5, 5/10/10 and 5/5/5 formulations of Hib-MenCY contain MenC native
polysaccharides and MenY polysaccharides which are microfluidized.

**Menjugate™ contains 10ng of MenC oligosaccharides conjugated to 12.5-25ug of
CRM197 per dose and is produced by Chiron.
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GMC/T LL UL GMC/T LL UL GMC/T LL UL GMC/T LL UL %70.3 100 96.4
100 100 96.5 100 99.0 94.8 100 1.00.05.45.92.212.5 GMC 18.10
WQ 2087099388 26.51 22.93 30.79 23.40 20.05 27.30 0.15 0.15 BGHEP2606/006188

0.15 0.18 5 Conclusion A comparison of the immunogenicity results
Vacaittatredtugi) thd oligubactizgedStMénBoaR N 18dnhttonjagd tMlerstbc)eand blood
sanﬁi&t&)eéim foirdh @fﬂ@@@t% ME% Bﬂgtmgrﬂ‘? %&%}ﬁﬂgﬁ WMEDASHdN (Study

MenC TT conjugates showed that the polysaccharide Men

MOTEBQ@@&Q@EW\%re able to elicit a good immunogenic response similar to

that achieved using the ollgosaccharlde conjugate vaccme Meningitec. All

muI |ons ste M |ent

sty AR i B P TR R ndbae R U e
Intramuﬁwfaﬂmt SEB%@M’&MH@ abapproxigaiely rﬁo?@ﬂﬁdqﬁmm@Smége as
follcwasign: A Phase I, open (partially double-blind”) randomized controlled

multi- center study with 5 groups receiving a three-dose primary schedule

with vaccines as_ follows: 20 Group Hib-MenCY 2.5/5/5: Hib-MenCY
Tabje & 3/agcingradmiRistened (%P&ypanﬂm'éww grP8R.ccoeANiefrite and dose

(5/10/10) + InfanrixTM penta Group Hib-MenCY 5/5/5: Hib-MenCY (5/5/5)

+ InfanrixTM penta Group Hib-MenC: Hib-MenC (5/5) + InfanrixTM penta

Grodgroup Menjugate SHeffyate TM** + | R'Fl?Pf’fbxa (contro§°m mt'ta“(‘j"accme
"Hib-MenCY 2.5/58 FSTENCY 5/10/ B} AR Ga G W R caser thigh

administered in a double- blind manner whlle the Hib-MenClY 5/5/5 group

and the Menjugdte group Were Open. |

e 251515, 5/10/10
Hib-MEpRUfUSRs of H |5- 8 contain Me HE ?ie?ﬁ% NBBRIE;[CCIT Aidad BdY

Jgate TRERBATARYA)
Hib-M@§ OF/MERC olig@saceiddrides conjug até@i(ﬁggl@lglcz% of 3DTRavHBY7ARYer
dose and is produced by Chiron. 29 WO @QPVEIO3X40ug) | (Infanrix™ penta)

Hib-NReJYE588006/0063 88 andaccination at +hiig (spgdvetenting of aaertRtugy.ipy
Month 0, Month L and Month 2), and Blgad \samples.6s-5ml) framygi penta)

Hib- ,&u ects prior tojand ghe month post Fr%%¥8¥ Ceipation (Stydy,

Month 3). 5 Btudy vaccine, dose, mode admlnls atign dngg&q&npema)

|IIICC UUDCT" IJ bLUU lIILI alllubbulally al UITT IIIUIILII IIILUIVG.I

Menjugats Bximately 2| 3 dnt'%4months of agd’8¥u98ifows: Table 6 Wﬁéﬁﬁ&épw Hib
administered (stidy and control), group, schedule/site and ddg@npg'hexa)

Immunogenicity: Measurement of antibody titres/concentrations against each vaccine
antigen:

Prior to the first dose (Month 0) and approximately one month after the third dose (Month
3) in all subjects for: SBA-MenC and SBA-MenY, anti-PSC and anti-PSY, anti-PRP, anti-
T, anti-FHA, anti-PRN and anti-PT. Using serum bactericidal activity against N.
meningitidis serogroups C and Y (SBA-MenC and SBA-MenY cut-off: 1:8 and 1:128),
ELISA assays with cut-offs: 20.3 pg/ml and 22pg/mi for anti- N. meningitidis serogroups C
and Y polysaccharides (anti-PSC IgG and anti-PSY IgG); 20.15 pg/ml and =1.0ug/mi for
Hib polysaccharide polyribosil-ribitol-phosphate (anti-PRP 1gG); 5EL.U/ml for anti-FHA,
anti-PRN, anti-PT; 20.1 IU/ml anti-tetanus toxoid (anti-TT). Only at one month after the
third dose (Month 3) in all subjects for: anti-D, anti-HBs and anti-polio 1, 2 and 3. Using
ELISA assays with cut-offs: 0.1 1U/ml for anti-diphtheria (anti-D); 210 mIU/ml for
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Group Schedule Vaccine dose Concomitant vaccine (months of age)
administered administered Site. Left upper thigh Site Right upper thigh
WQRBORANEY 2.5/5/5 2, 3, and 4 Hib (2.59)- MenC-TT DTPa-HBVLER2(96/006188
-MenY-TT (5 pg) InfanrixTM" enta Hib-MenCY 5/10/10 2, 3, and 4 Hib
antifiegpifie B0ahfi-BB&)a dnB Yhidrdh el Oralitatiyn Tié s tityoff if8rfox GMi-peticté)pe 1, 2
i / and 4 Hib (5g9)-MenC-TT ( DTPa-HBV-IPV 5
and":% l@aar%P STN%S?pg 3 a%’rleM enta Hib-MenC 2, 3, and 4 Hib (5g)-Men C
(5g) DTPa-HBV-IPV (InfanrixTM penta) MenjugateTM 2, 3, and 4
Stafidtigaionethods] Pa-HBV-IPV/Hib InfanrixTMhexa Immunogenicity:
TreldERICARG, SLaRia RsleanesRtAae Aoansl carh s G o°
pproximately Gne mont

(Gwmemziahwum@% eqofnﬂnnggt Intawgbtﬁ%‘é‘t’s €dr-vemncpepatesREr group, for
SBANRENY exni-aBt RSEA MshenUrtiPs g hi RRP 288 Te iMirS HAu-pt-SHat HA

o A A Rt FCEh e PR o AR .-
PoligQ FEnttRaissagsd\dtticodoffs one. Bxgnthi after Y2cpimdtion aviiedihe response
(ap @Sﬂﬂ@&'&'ﬂ%ﬁ@&)&@%ﬂ%& aod i H{?éily%%%ﬁé‘%gﬁ}é Girles& r‘rgéﬁn?é?%nce of

anti-PSY 1gG); 70.15 pg/ml and ?1.0g/ml for Hib polysaccharide
a"t"ib%‘i*yrm?Fﬁﬂﬂ'ﬁdﬂ%ﬂ?ﬁ&t%ﬁwqﬂh@@@s'ﬂﬂ ) WP &FkIaEARL-PT, ants

PRNatcPatiN: R0t virere 2034 domplugsdi deéanosthoxted ‘(aﬁttin'ETanRéNeiSéT@mulatlve

cur\};[:1 tpe%féﬁr tht%) tg)/ gt S%MOQ%E?EE%%L@H&?%@& ﬁ%n oq‘(f‘ %Qt'%?e% the Hib-

antl polio and sin assays with cu

Mew@ﬂa&ﬁ@]ﬁmm@@tg@ymeww 1\§ith3be/Mertegstefonarol group were

evalBQIAEE&Q%&&QQ@% @BHH&D@@%& @\ﬂtbbﬂ%s)ax%eg} l?ajfgzmﬁlﬂll@{ﬂz%ﬁiﬂrbntl-
i0 1, 2 an

t cut-off: li 1
PV Gl A e Eor R H TGRS TR eGP th Hib-
Mer’gb\()amirirthMaﬁchmm&fatlthﬁsttﬁre@tegwlﬁs#@mm)abm@!ﬁ%speaﬁed cut-offs

or wiig8RGRE MRDEHS L It thel MeBIRaPiId ed teﬁe%%%|3gﬁﬂ%ﬁc or
anti-PSC, SBA-MenY, antl PSY, anti-PRP, anti-Tetanus, anti

GM T atipsial e MARIERAT h I QY DR TEMER GH A GLR GrMeB. geups with
thelmeDmhMmmetc&rhﬂmrmhs Relte dorento lRobiuZtatttatiffieRolce Betneen each

palr%ﬂﬂfﬁ' ﬁ@ﬁb‘ﬂ% &Eﬂﬂné’ RITARE- I8P OBER - Weﬁf’t‘?pa‘?ﬁ‘nr%%(‘)cf BRI eSnti-PsY

in subjects |n|t|a y seronegative or at least maintenanc
and anti- antlbodles

Seroprotection/seropositivity rates &GMC/Ts (ATP cohort for
immunogenicity)

Table 7a Anti — PRP (ug/ml)

Group N%2015 LL UL |>1 LL UL GMC LL UL
_ 9.01 7.25 11.21
Hib MenCY 2.5/5/5 67 100.0 946 100.0 |985 920 100.0
. 949 772 1165
Hib MenCY 5/10/10 67 100.0 946 100.0 | 985 920 100.0
. 8.08 653 9.98
Hib MenCY 5/5/5 70 100.0 949 100.0 | 986 923 100.0
1044 849 128

Hib MenC 74 100.0 951 100.0 | 986 927 100.0 3

. 260 1.97 4
Menjugate ™ 71 1000 949 1000 | 803  69.1 88.8 343

Table 7b  SBA —MenC (Titre)
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antibody concentrations in subjects initially seropositive) with 95% ClI for

anti-PT, anti- PRN and anti-FHA were also computed one month after
WQAIE%HH. Reverse cumulative curves for each antibody atRUBFPRAEAS6188

also presented. The differences between the Hib- MenCY and the Hib-

MenC groups, compared with the MenjugateTM control group were 15

Grd Y;aluateu in anl xglorgtgrygnggn%q_ror eq%@nt\g_ody Lﬂ_xcep@m LL UL

SBA-MenY-andant-PSY, intermsof {1 thedifference et G;wggnen;;s 1308.0
Hib Mm Zﬁ/@/‘ﬁo-rl\/l nrr\JanrJQQqueﬂ‘ga mQFQ I\ ngW\/ o&wu P\S&*nn oarnLnc

] Ul\ \IIIIIIU'JI e A2 A2 ™1 IIIJ TVICTIT wzgla'do?ég7 13260
Hib Qﬁlhjp‘[@ﬂ;oniiﬂ'fi/mﬁﬂﬂ crmﬁﬁl@lpd 8%-A-off98-8r With a \Iar‘%lgqt::; T
Hib mesyarsge with theiristandavdezed avymptetie 95862Cl, (284he Gfi\/FCq '
Hib (RN ratios of the MenjigatessM gseup|oventhegslib-MeaCY [ig° 6772 11200
The samg comparispPifergdrss 42488

Menjg&%menc groups yyith £ gheirg9336 !

one to evaluate

the difference betwee

n each pair of Hib-M

enCY

formulations for anti-PRP, SBA-MenC, anti-PSC, SBA-MenY, anti-PSY
TabdANniP8aibREes. Seroprotection/seropositivity rates &GMC/Ts (ATP

cohort for 25 immunogenicity) Table 7a Anti -

PRP (ug/ml) Group N%?

Gro U IS LL UL 71 LL

N-f9 3 Egp

$f5 J‘lL‘EJ' HI% vien

2. 70.141

CEWES/S TR 67 UL

N N OA-A-100-6
1TUU. U IJ4.0 1UU.U

Hib Men@Y(3-8%55 1000

UOJ:ﬂLU.LUUUﬂ‘-I-U

r.rz 11. 6:) I_IHJ IVIUII\

AV ol LW a¥W LW oW ot ]
CYo 0701567 2565
vV E/IE/E 70

88 5999 £48.4%08

69848 g §88 Hib'MdnC

TN TIVICTTS

Hib MeROY(3/SMI®) 100, 0,98 6 DR FAO (06lih LI9AC 78500 0008 1 105 Bag o
Hib ACY 486.0 10.44|8049 hRB3sdMenjugateidid 754800.0@h9 100380.3°% 1%
i i 88.8 2.60 157 343, 30eTablg §b BRA-MenC (Tikee) 31 WIE 182 2435

Menj .
MT LL UL Hib

R#000314 PCIT/EP2006/Q06188 Gro

N %2 18 1 JIC

2: 38128 BI.64JL 44.05

MenCY 2.5/5/5 70 10

D.0 94.9 100.0 95.7 8

.099.1

1005.8 773.5 1308.0 1029.8 799.7 1326.0 Hib MenCY 5/10/10 67 100.0

Tab‘?é‘ﬁj 1@5%%%39?(1@

.3 Hib MenCY 5/5/5 71 100.0 94.9 100.0 94.4
1.31189.8 Hib MenC 74 100.0 95.1 100.0 95,9 88.6

99287106773 4e} Vien IV U. 4.9, 10U U 9¢Y
Grong,e or L0 OT T I N-207% MENIOAGE TV 0 G SO0 TENR-U 989 UL
TUOT U OJ97T. 0 Z2IJ7F0.0 Z240.0 AauIic 7T UIATTOTroSC \u‘-HIIII 470.7 351.1 631.2
Hib MenCY 2.5/5/5 69 97.1 89.9 99.6 928 839 97.6
4371 3220 5934.8
Hib MenCY 5/10/10 66 97.0 89.5 99.6 86.4 75.7 93.6
635.3 501.5 804.8
Hib MenCY 5/5/5 71 98.6 924 100.0 95.8 88.1 99.1
. 9.3 6.3 13.7
Hib MenC 74 216 129 327 13.5 6.7 235
; ™ 75 5.4 10.4
Menjugate 71 19.7 112 309 9.9 4.1 19.3
Table 7e _ Anti — PSY (ug/ml)
Group N %203 LL UL | =2 LL UL |[GMC LL UL
26.86 22.86 31.56
Hib MenCY 2.5/5/5 69 100.0 94.8 100.0 100.0 94.8 100.0
37.02 3184 43.04
Hib MenCY 5/10/10 66 100.0 94.6 100.0 100.0 946 100.0
2357 1994 27.86
Hib MenCY 5/5/5 70 100.0 94.9 100.0 100.0 94.9 100.0
. ) 0.19 0.15 0.25
Hib MenC 74 8.1 3.0 16.8 4.1 0.8 11.4
] ™ 0.17 0.15 0.19
Menjugate 71 5.6 1.6 138 1.4 0.0 7.6
Table 7f _Anti-tetanus (IU/m!)
Group N %204 LL UL [GMC LL UL
Hib MenCY 2.5/5/5 68 100.0 94.7 100.0 3.06 2.63 3.55
Hib MenCY 5/10/10 67 100.0 94.6 100.0 3.25 288 3.68
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Group N %2:0.3 LL UL 2:2 LL UL GMC LL UL Hib MenCY 2.5/5/5 69

100.0 94.8 100.0 100.0 94.8 100.0 21'70 18.36 25.65 27.26 23.26 31.95
WQABORANEY 5/10/10 66 100.0 94.6 100.0 100.0 94.6 100.0 1F6F/EB24%6/006188

21.93 Nib MenCY 5/5/5 70 100.0 94.9 100.0 100.0 94.9 100.0 21.08

Hio MbGs¢ Girsr-o0 HIDTMENC, 1‘%99018?0 10Q,0 196,0 93,} 104.0

NVenugate TM 71 100.0 9 00.0 10070 94.9 100.0 38.49 83.64 44.05 5
b M%QQ:J,\ 9,,4 oA naklAs 000\ r951 1OQDn 319, 273, m3464|

tatte—a-SBA-MerY-(tHitre) Group 2: J. 3 |_|_ BE2711281LL UL GMT

Menmgiﬁ‘ 470.7 351 1 531000 L% Radons 09.6 92.8 83.9

¢ 87 gﬁ@g@ta 9.6 86.4

' @gﬁ, @gg@%i i §1.00.0 05,9
Gro b oMy r7x4r|’1, 2932713567235
GroMg{)rz‘ggmgy\g me;l,ﬁ,g iél 3@,&%&1&}3@&&3 7.55.410.4 Table 7e Anti -
N = L8y iith BY A3l ddulktt 92 2 pdrddht&gd of lsLibilcté Wath
conbéﬁﬂ@ﬂéﬂ/tﬁfélﬁnﬁﬂnliﬂ@ §pedifledariyd.00.0 94.8 100.0 26,86 22.86 31.56
GMEID: ifenGairis/ hA0 G dEtraten/6tdd050:100-096%EI0IOrgE. 0ReBYaBA-L =
Low43B I0mitHi dsapers/eng 70 100.0 94.9 100.0 100.0 94.9 100.0 23.57

19.94 27.86 0.19 0.15 0.25 Hib MenC 74 8.1 3.0 16.84.10.811.4
Cor¥gsisigateTM 71 5.6 1.6 13.8 1.4 0.0 7.6 0.17 0.15 0.19 Table if

~ Anti-tetanus (IU/mI) Group N %7? 0.1 LL UL GMC LL UL Hib MenCY

RS )

subjects w cts producmg a I'respon
MenY.

Example 6 — Phase |l clinical trial comparing three formulations of MenACWY-TT with
Meningitec MenC-CRM197 oligosaccharide-conjugate vaccine.

This example reports a phase Il, open (partially-blind), randomized, controlled dose-range
study to evaluate the Immunogenicity of three different formulations of GlaxoSmithKline
Biological's meningococcal serogroups A, C, W-135, Y tetanus toxoid conjugate
(MenACWY-TT) vaccine in comparison to a MenC oligosaccharide-CRM197 conjugate
vaccine (Meningitec) when given as one dose to children aged 12-14 months.

The clinical trial was an open (partially double-blind*), controlled, multicentric study in
which eligible subjects of 12-14 months were randomized (1:1:1:1) to one of four parallel
groups of 50 subjects to receive a single primary dose at Visit 1 as follows:

Form 1T: MenACWY-TT at a dose of 2.5ug of MenA polysaccharide conjugated to
tetanus toxoid (TT), 2.5ug of MenC polysaccharide conjugated to TT, 2.5ug of MenW
polysaccharide conjugated to TT and 2.5ug of MenY polysaccharide conjugated to TT.
Form 2T: MenACWY-TT at a dose of 5ug of MenA polysaccharide conjugated to TT, Sug
of MenC polysaccharide conjugated to TT, 5ug of MenW polysaccharide conjugated to TT
and 5ug of MenY polysaccharide conjugated to TT.

Form 3T: MenACWY-TT at a dose of 2.5ug of MenA polysaccharide conjugated to TT,
10pg of MenC polysaccharide conjugated to TT, 2.5ug of MenW polysaccharide
conjugated to TT and 2.5ug of MenY polysaccharide conjugated to TT.

Ctrl T: 10pg MenC oligosaccharide conjugated to 12.5-25ug CRM197 (Meningitec™).
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Hib MenCY 5/5/5 70 100.0 94.9 100.0 2.97 2.59 3.41 Hib MenC 74 100.0
95.1 100.0 3.15 2.73 3.64 Menju ateTM 71 100.0 94.9 100.0 1.66 1.39
WQ 2978983 Hib-MenCY 2.5/5/5: Hib-MenCY (2.5/5/5) + InfanP&THAP3e46/406188
Group Hib-MenCY 5/10/10: Hib-MenCY (5/10/10) + Infanrix TM penta
“ThE "PreHiRMERCsHRGWYIEMeamYI5a6He) vidnban s ReSEa IS PR uble-blind
rmlb-MenC: Hib-Men (5/5)+ InfanrixTM hexa 5 Group Menjugate:
enjugateTM + InfanrixTM penta N = number of subjects with available
results.% = percentage of subjects with concentration/titre within the
Vacgination $apgrdesie A sisdmmalrenicias e orreAtminisieied tioanetssularly in the
left gBHoidm@ifidieit ce(Piedy a¥janth=-0) asgerdingity tAndoD)rsst agsignrgent. All candidate
vacEisclusiesn JuppiidenGsaad lYopaliizedchaliite ioonjugritsdpsedwisld @.5 mi after

recARBELIBAWRS FRSPER R #salIns\dhirste with 100% of subjects producing
above 0.3 g/ml responses against MenC and 15 MenY. Example 6 -

hasellcmlcqwerlal com rln%'thrcta§ mulatl of Men,fACWY |th .
%)G]J against

/mnmg%%e I{'(‘-Z‘CYM oligosacc ecggﬁau' ate vaccine.

mefé&%?ﬁBRé:"f‘é AeEng HH@E”I |°%B%ﬂr&f§ﬁ|%?n %?%&frggl?&oﬂ?%bechHﬂ’oi%H‘e study
vaceipgedesfyéMently beval@&@QH@ﬁFﬁWuﬁageﬁi%ﬁSho@ffﬁfe@%nﬁ&réhtvaccme dose
(Mofghm)ationgllofsGiis@s mitkieliminaiono git dvaatednidrelo entibadye tigroupgainst N.
merfindRtioly -4&fagroteisiysGoXid 35 mjug ate( (BreMEBRY SBANMenCins BA-MenW and
SBAMBANi S ble A MeHEa gD IassHAGAEoER M LRGIRANBIJe8LaN@aCHEB) and ELISA
meé&ﬁ%ﬁﬁ%&%%ﬁ@cﬁﬁ‘éﬁé@ﬁﬁ]aﬂﬁ %éﬁzﬁﬁﬁm@iﬁ%aﬂﬁ}aéﬁ\ 18 DA ada Y (anti-

PSA %"B%' Y, ‘ﬁ‘%@\ﬁ%ﬁﬁ%ﬂi&%@” ¥bg§bg|@5d*;0 Qlethy >2pg/mi), and

teta (;llcend’% b%y(fln W 12-14 months were
omize rz rle to oneyo our para rT' )groups of 50 subjects to
receive a single primary dose at Visit 1 as follows: 30 Form 1T:
ResMeNACWY-TT at a dose of 2.5g of MenA polysaccharide conjugated to
tetanus toxoid (TT), 2.5g of MenC polysaccharide conjugated to TT, 2.5¢g

Antl% oﬂ%’ AT STy 51‘835%530?8_@&%@9 %féﬂeméfnc SBA-MenW and

SB/P c arlde con u ated m 2T. Me

LRSS IR, vl ERERIPING Efo BSAEE oun

Tabteorﬁu EPRSTPEof SIBHR Pl eh D n 1 L ppesgse for

serw@ws,y@:yghsc@h@ereéwﬁfwé@ﬁﬁmesam 3vbiorth Refors vaTcinaion.
dose of 2.5g of MenA polysaccharide conjugated to TT, 10g of MenC

TabRoy Sanstas s pongeg dte S BAl EnfbbgodMdanitnclitepeaberidion

Antibody Group N % LL UL
SBA-MenA Form 1T 42 61.9 45.6 76.4
Form 2T 39 82.1 66.5 92.5
Form 3T 40 62.5 45.8 77.3
Meningitec™ | 36 11.1 3.1 26.1
SBA-MenC | Form 1T 46 97.8 88.5 99.9
Form 2T 43 100.0 91.8 100.0
Form 3T 44 95.5 84.5 99.4
Meningitec™ | 49 91.8 80.4 97.7
SBA-MenW | Form 1T 45 100.0 921 100.0
Form 2T 43 97.7 87.7 99.9
Form 3T 45 100.0 92.1 100.0
Meningitec™ | 46 16.2 6.3 28.9
SBA-MenY Form 1T 47 97.9 88.7 99.9
Form 2T 44 88.6 75.4 96.2
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conjugated to TT and 2.5g of MenY polysaccharide conjugated to TT. Ctrl
T: 10g MenC oligosaccharide conjugated to 12.5-25g CRM197
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three different MenACWY-TT formulations were administered in a
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were supplied as a lyophilized pellet in a monodose vial (0.5 ml after
reconstitution with the supplied saline diluent). Immunogenicity.
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Form 1T
Form2T
Form3T

SBA-
MenY

47
45
48
49

Meningitec™

100
100
100
49.0

92.5
92.1
92.6
34.4

100
100
100

63.7

100
100
97.9
28.6

1987.4
2464.8
2033.7
25.0

100
100
99.9
43.3

925
92.1
88.9
16.6

Vaccination with all three formulations of the ACWY-TT polysaccharide conjugate led to
good SBA responses against MenA, MenC, MenW and MenY with 95-100% of subjects
with titres greater than 1:8. In particular, the 5/5/5/5 and 2.5/10/2.5/2.5 formulations of the
polysaccharide conjugates produced a higher response against MenC than the
oligosaccharide Meningitic vaccine as seen by a higher proportion of subjects having a

titre greater than 1:128 and the GMT readings.

Table 10 Seropositivity rates and GMCs for anti polysaccharide antibodies one month

after vaccination
Group N *0.319 prad GMC
% LL UL % LL UL ug/ml
Anti- | Form 1T 47 [ 93.6 {825 |98.7 | 68.1 | 529 |809 (235
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Menin itecTM 49 91.8 80.4 97.7 SBA-MenW Form 1T 45 100.0 92.1 100.0
Form 2T 43 97.7 87.7 99.9 Form 3T 45 100.0 92.1 100.0 Menin itecl"?

WQ 095090513 28.9 SBA-MenY Form 1T 47 97.9 88.7 99.9 ForMCXER308§196188
75.496.2 34 WO 2007/000314 PCT/EP2006/006188 Form 3T 45 93.3

{ %4 1S925| 1 'ﬂJ(Ta )Ig494s 1Q\g53tk e,gqm(}?grﬁof
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88.DF99r831339.5 (Menih iamTVod 551 D65 15701 |48 2808051228

f‘iﬁwégﬁf@ié%’jzg;@%?;58709:29975 7§§93; 1333928385 1M§§'§37F"r77.‘@5T ;‘5
Antly; LFBIm ‘+IL\)Aenin i?(é}éTM{%% 9455?83 {g é?gg)n% ?5 ; %1}' '
Men: o a4 100 9p% 10d%D0|9%5 10 noTag $66°02.1

Foungd 1 100 2401|308 RHZ8T, @@ Zo 379?2% 166 %7 %é‘.g 988
2300V NireifeciBcTH0 48 @0.1 16.8 41.8.6.3 108017/20004 SBA- AAMSLT

Antid7 [LBBrAR1T 100 10§792.50t00| 1385 .4 1hienY Feem 28 45 160.92. B 900
B2h2:P0 2464 S5FOraaT #8490|96 100:97.9 §8P D96d 203373
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95-100% of subjects with titres greater than 1:8. In particular, the 5/5/5/5
All thre 2oM@ARIGH2 .6f tha\TaMYnETopehsaccharide conjugate vaccine produced good

immune responses against MenA, MenC, MenW and MenY with between 93% and 100%
of subjects achieving titres grater than 0.3pg/ml. Higher GMC readings were achieved
using the 5/5/5/5 and 2/5/10/2.5/2.5 formulations of the ACWY-TT polysaccharide
conjugate vaccine in comparison with Meningitec™.

VICTI G, TVICTTV

Example 7 — comparison of immunogenicity of native and sized MenY polysaccharide
conjugates

Mice (female DBA/2 of 6-8 wk) received two injections, 2 weeks apart, of PSY-TT by the
subcutaneous route. Blood samples were taken 14 days after the second injection in
order to perform anti-PSY ELISA and SBA using S1975 menY strain. Per injection, mice
received 1 ug of PSY-TT( lyo non-ads formulation).

The conjugates described in table 11 were used .

Table 11

Conjugates ENYTTO012 ENYTTO14 ENYTTO015 bis
PSY NO Yes (40 cycles) Yes (20 cycles)
microfluidisation

TT/PS ratio 1/1 1/1 1/1
Results

The results (Figure 1) show a trend towards higher immunogenicity for conjugates
prepared using sized PSY. Figure 1A shows the GMC results obtained in an ELISA for
antisera raised against conjugates prepared from native MenY (ENYTT012),
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readings. 15 Table 10 Seropositivity rates and GMCs for anti

micRAMNRRGIRALIRADIRO US QNGO Afe A CREIBN.BIRP MefPiS %0 cycles
<E.N%‘.%.b§§.5”%%%%@%%%é’%ﬂﬂ%%%%éﬁ%@@f@%ﬁ 3% Fishagep from
mictallyigl§ehMeI00 64.4 48.8 78.1 3.11 Form3T 48 95.8 85.7 99.5 37.5 24.0

52.6 1.65 Menin itecTM 50 10.0 3.3 21.8 2.0 0.1 10.6 0.18 Anti- Form 1T
Simijgr regulis. 3¢ B0 AtaiEd SMTBD 3iE7aMiEAR MR ZPsES 3D D2 3Bfvesssy (Figure
1B)92 Agii0 2. 33dFem GV B /al0e D 2vBré08chie @88 using. cdif\Rxatddepiapared from
micitftldi$® M8y 89.1 99.9 93.9 83.1 98.7 7.95 Anti- Form 1T 47 100 92.5

100 80.9 66.7 90.9 4.56 Men Form2T 45 100 92.1 100 93.3 81.7 98.6

6.83 W Form3T 48 93.8 82.8 98.7 72.9 58.2 84.7 2.88 Menin itecTM 50

0.00.07.10.00.0 7.1 0.15 Anti- Form 1T 47 100 92.5 100 97.9 88.7 99.9

8.90 MenY Form2T 45 100 92.1 100 100 92.1 100 12.78 Form3T 47 97.9

88.7 99.9 87.2 74.3 95.2 5.67 Menin iteCTM 50 2.00.1 10.6 0.00.07.1

0.15 All three formulations of the ACWY-TT polysaccharide conjugate

vaccine produced good immune responses against MenA, MenC, MenW

and MenY with between 93% and 100% of subjects achieving titres

grater than 0.3g/ml. Higher GMC readings were achieved 5 using the

5/5/5/5 and 2/5/10/2.5/2.5 formulations of the ACWY-TT polysaccharide

conjugate vaccine in comparison with MeningitecTM. Example 7 -

comparison of immunogenicity of native and sized MenY polysaccharide

conjugates 10 Mice (female DBA/2 of 6-8 wk) received two injections, 2

weeks apart, of PSY-TT by the subcutaneous route. Blood samples were

taken 14 days after the second injection in
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ENYTTO012 ENYTTO014 ENYTTO15 bis PSY NO Yes (40 cycles) Yes (20
cycles) microfluidisation TT/PS ratio 1/1 1/1 1/1 20 Results The results
(Fi m@%show a trend towards higher immunogenicity for conjugates
pre% sing sized PSY. Figure 1A shows the GMC results obtained in

an ELISA f ' rai inst conjugates prepared from nativ
s s e T S
microflupsiyeackharnyes 40y elcte dEINYE T 1sEregrdupscAofI0jdi¥ ¢36Ned YY;
20 cycl T0O15 bi ' re ohtained.where the
MenY-?C?r\]jgds\A%;%pt)%rg(? %?gﬁqmgh%%ﬁy |s§%é§;(J eﬁw' fﬁgﬁq%@({'gsﬁ ss\%%rre
obtainegalysenchasideticenugatee adwesisedhey SRfagssaizériofureach B).
Again t i T e gchigved usi onjugates prepared
from m?ﬁ@fﬁﬁ@é’gd%%%égﬁ?\%%m S%&Agn i?n%%oéléﬁic @%%gsitﬁ%
comprismgdnogrMn gigaeosHiosu lcorpprissacdhariteingididisaseragtaupe Gf
serogro , jugat catrier protein t
produce%@?n%ﬁ%%%@gﬁggsu a\?ﬂ olk/qfa%gﬁgﬁ% e%:%énj 82 éf%%%%rélzr? i
the ave’d§k3ze of each N. meningitidis polysaccharide is above 50kDa
and wherein the immunogenic composition comprises N. meningitidis

serogroup C capsular polysaccharide having an average size of between
12@ 10 PwoRDEUPOTRRdEeNRASHIeNi ©comipobitommsisitginiVL menipgititity
N. meniggiidisr fapsaanaR¥sarsiaidesstions & 16ash RO RSE ORPsPs
A, C, WI‘El%5 andﬁ. ggcorgugated to a carrier protein to fo%%._ m’e?fngitqi)%l?ﬁs
conjuga8d, Y1 sopiHetsd toazisavianisteiitaito o s aengitids senjvaates,

native peldeclaBke or imsHrgdls2 fRfRhaME 0k BFRX1D- native

polysaccharide or is sized by a factor of no more than x10.

3. The immunogenic composition of claim 1 or 2 wherein each N,
meningitidis capsular polysaccharide is a native polysaccharide.

4. The immunogenic composition of any one of claims 1 or 2 wherein at
least one N. meningitidis capsular polysaccharide is sized by

microfiuidization.

5. The immunogenic composition of claim 1 or 2 wherein each N.
meningitidis capsular polysaccharide is sized by a factor of no more
than x10.

6. The immunogenic composition of claim 1 or 2 wherein the N.
meningitidis conjugates are made from a mixture of native
polysaccharides and polysaccharides that are sized by a factor of no
more than x10.
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one N. meningitidis capsular polysaccharide is sized by microfluidization.
25 5. The immunogenic composition of claim 1 or 2 wherein each N.

meningiidlis GARRIHAEERY SRBRRIRF SieddiA Wto&vﬁé%mclﬁ:émlﬂ
x10. 6. The immunogenic composition of claim 1 or 2 wherein the N. 30
meninPRNSAEShRTIEE S USRI AR 1 aigsiked & ahagiee of no more than
polysaggfparides and polysaccharides that are sized by a factor of no
more than x10. 38 7. The immunogenic composition of claim 6 wherein
capsular polysaccharides from serogroup Y are sized by a factor of no

mare t i IG,\€0, sigon of&clgj 0or
e g O ot ot R, Capslr

and pdPHEasshATRRSfrdfersgrogiosny 135 aaady &ie died Mativefacod
f - ' i it]
O o O AR Wik GBI RSB G PP UORP B factor of

preceding claim rein rage size of each N." meningrtidis capu
polysadehamdetiabetileen 50 kDa and 300 KDa or 50kDa and 200kDa.
10. The immunogenic composition of any one of claims 1-9 comprising a
15 MenA capsular polysaccharide having an average size of above

5@kDaTheskDauhofiba compasitagef sing qireeddiagncidind Qohddeaimrthe
55-90KDa or 60-80kDa.,11. The immunogenic composition of .any one of
claims %’f@ 88%%%sﬁtaa§h mgﬁ’ﬁg@%%ﬁgﬁupa&%gga%h éﬁé?/iﬁ/ o
averagéGkiacino-30@ &4 00 52kDaRAad PO0KDEOKkDa, 150-200kDa,
120-240kDa, 140-220kDa, 160- 200kDa or 190-200kDa. 12. The
immunogenic composition of any one of claims 1-11 comprising a 25
MdaY ddesitenyalysaiccbemgesitioniof awy e ageckines of Ybeorapbsiidoa,
75kDa, 100kDa or between 60-190kDa.or 70-180kDa or 80- 170k
a0-160 5 S SRR A SRR R AR AP Pae of above 304D,
75kDa, 100kDa or an average size of between 50-100kDa or 55-90KDa
or 60-80kDa.

11. The immunogenic composition of any one of claims 1-10 comprising a
MenC capsular polysaccharide having an average size of between 100-
200kDa, 100-150kDa, 150-200kDa, 120-240kDa, 140-220kDa, 160-
200kDa or 190-200kDa.

12.  The immunogenic composition of any one of claims 1-11 comprising a
MenY capsular polysaccharide, having an average size of above
50kDa, 75kDa, 100kDa or between 60-190kDa or 70-180kDa or 80-
170kDa or 90-160kDa or 100-150kDa , 110-145kDa or 120-140kDa.

13.  The immunogenic composition of any one of claims 1-12 comprising a
MenW capsular polysaccharide having an average size of above
90kDa, 75kDa, 100kDa or between 60-190kDa or 70-180kDa or 80-
170kDa or 90-160kDa or 100-150kDa, 140-180kDa, 150-170kDa or
110-140kDa.
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170kDa or 90-160kDa or 100-150kDa, 140-180kDa, 150-170kDa or
110-140kDa. 39 1436he immunegenic compaosition qf any precedin

cidtn W DSt IR o BRSRAE SN R S e
to a camienipgékdncapselsemdyshccueded fconjutiategr doa aansestprgtein
IT, DT, CRMEL Y fsreEEQ?éaénfrgn?sl;ggzggﬁpégt%i&iaﬁ]%?T-IT-J,]%T GRM197,
immunogehnic composition of any preceding claim wherein’each N,
meninditigisard s ofal oahgsproteiaridle is conjugated to the same carrier
protein selected from the group consisting of TT, DT, CRM197, 10
fragment C of TT and protein D. 16. The immunogenic composition of any

présedig chamorfagirec conpsiiog of Bhynjleeadiag blaiapahieesasablaiie
conjugatg,qﬁoiﬁdigarrier Proteiln. 15 %7. The immun(iggnic ﬁom osition .of
claim 16 WHErSTR tRAPRH R ZNSAE ar&%?p?ufgpggg rtl?ié e ﬁ:ﬁﬁ&%ﬁo
a carrigrateiteisetestetefidnonthig egroiquoesisisign O TIT, DT, CRM197,
fragmetnt C ofgggfédﬁpro ein D. 2Q 18. The immunogenic composition of
any one & rsll6-17 Fr[n?) Yy a Hib saccharide conjugate and at
least two further bacterial saccharide conjugates wherein the Hib
oyjugate is.present in a lower dose than the mean dgse of the at least
e e T e R TS e
composgimprisingazmH Sinflvereisetite Chpsttunugrishisiderassijigatadowes
dose than the dqse of each of the at least two further bacterial saccharide
conjugg?éggrfs’?f‘gﬁ'.nrhe immunogenic composition of any one of claims
16-19 wherein the same carrier protein is used in the Hib conjugate and

twp,or more of the at least two further bacterial saccharide conjugates. 40

o o A Rg SRS SRR S B8 AR AnE. 56 CUHEHERS o

N. mervapstiths ssocignide i canjayateinbrasarkesmietgirepeaeatsanf@m the
group consisting of TT, DT, CRM197, fragment C of TT and protein D.

18. The immunogenic composition of any one of claims 16-17 comprising
a Hib saccharide conjugate and at least two further bacterial saccharide
conjugates wherein the Hib conjugate is present in a lower dose than
the mean dose of the at least two further bacterial saccharide

conjugates.

19.  The immunogenic composition of claim 18 wherein the Hib conjugate is
present in a lower dose than the dose of each of the at least two further

bacterial saccharide conjugates.
20. The immunogenic composition of any one of claims 16-19 wherein the

same carrier protein is used in the Hib conjugate and two or more of the

at least two further bacterial saccharide conjugates.
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comprising two multi-valent immunogenic compositions for conferring
protection in 10 a host against disease caused by Bordetella pertussis,

Qlostrigie imiAtMogdpfd opRaition f AR biesiae cldR/MORDibswipising zre
and Neisseria meningitidis, said kit comprising a first container
compflsifieRaRIcs SSeAEPUPT B RyigihMemARSves{Ee ) PRt cerll
or acelfiay Reshitsisigamponents and a second container comprising: 20
the immunogenic composition of any one of claims 1-21. 24. A process for
making the vaccine of claim 22 comprising the step of mixing the

'munogs&ﬁwsoe&m@m%qh@nmﬂﬁ SEMDhpos e 8f any one of
pharmaceutically acceptable carrier. 25°25. A method of immunising a
humafl3est kg AinRd @ pbasmacauticallyacrrptalde £afigingitidis infection
comprising administering to the host an immunoprotective dose of the
iImmunogenic composition or vaccine of any one of claims 1-22. 30 26.
T ifinvaedineié demernsantitattyseauastiolagministiiation camprigsiag
treatng gt At BTGy E R RNl HYGERR MBS Ghs NG SR TG BEEish in
infection. 41 27. The use of the Immunogenic compaosition™of any one of
claim®@ 1hogtiagaiesindiserserraused MiedosdréaliarpramieswisatGiesitidium
prevepiigh o'ciisRansBERICURNSEC RDRRDRIIS SRS SA5
An immunogeni¢ composition; a vaccine, a vaccine kit; a process for
makirYessserozimenagitistisosist kib aaumpssingeatiiish aorteiser momprising of
an immunogenic composition, substantially as herein described with
reference to any one or more of the examples but excluding 10

compatatansieieoid €512
diphtheria toxoid (DT), and

wholecell or acellular pertussis components
and a second container comprising:
the immunogenic composition of any one of claims 1-21.

24. A process for making the vaccine of claim 22 comprising the step of
mixing the immunogenic composition of any one of claims 1-21 with a

pharmaceutically acceptable carrier.

25. A method of immunising a human host against disease caused by
Neisseria meningitidis infection comprising administering to the host an
immunoprotective dose of the immunogenic composition or vaccine of
any one of claims 1-22.

26. The immunogenic composition of any one of claims 1-21 for use in the
treatment or prevention of disease caused by Neisseria meningitidis
infection.
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27.

28.

The use of the immunogenic composition of any one of claims 1-21 in
the manufacture of a medicament for the treatment or prevention of

diseases caused by Neisseria meningitidis infection.

An immunogenic composition; a vaccine; a vaccine kit; a process for
making a vaccine; a method of immunising a human host; or the use of
an immunogenic composition, substantially as herein described with
reference to any one or more of the examples but excluding

comparative examples.
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