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| mmunogeni ¢ conposition The present invention relates
to i mmunogeni ¢ conpositions conprising N. neningitidis

we apsb@si4 pol ysacchari des conjugated to a car r PEF/EP2006/006188
protein. It additionally relates to vaccines and
vacci ne kits conp isina N. nmeningitid.s polysaccharide
conj ugat es, proceQEEQU SO GYTPRS Y P Runogeni ¢
conmposi tions and vacci nes and the use of the vaccines

The? PRsbAMHOSARA! IR RO FhihLitbenR cdhSodith Mdntising N. meningitidis
t|erq@¥. Iﬁra SQ r%la%gi to ﬁpthqgg.o@ahﬁyunlfl g .
capsyaf RYUYSaGENALeS CoNIUgRted dp AGRMIRPRYSPHY aREtaRA|Y fglRies dp yaccines
andp waGEHEC kitfn cP@EriEiog | Vigateawgdidis RAxsagsharige oenjugates, processes for
makiegitig irhindhsgepid yorapediioristande eajcirgst &1 the bde of _thc?_ vaccines and

. t . . | a
oATRLEAE oy T o W, 21 THEL IS o o
G | 39St BNBISIO) IRFIGR QURnG mine JlpdRenipgitidis ~poljsaccharide
conjugiatesaanshiaiei use  of thNvehereingitidis golysaschafideNconjegates)int theimanufacture
of ahpv@cdaen. identified (A B, C H | K L, 29E W35,

X, Y and Z). Serogroup A (MenA) is the nost common

.cause of epidem c di sease i n sub-Saharan Africa.

Neiggarigy MeniRgtiisa fid acCIrB-Negapsnsuma8 PaogeR: Whih et Pacterial
menjngits Basedearethepomggnisousicapsdgr pulysacehesidee ivedlve ngrogroups of N.
mefiA§ifdis BaVd BesrPideRticayAVE3E, AN KYL., JoFMNYBBER| ¥ and Z). Serogroup

i tj ons_conpr ni ngi'tidi.s sacchar.i .
A GRERTSK W8 R Sl TR S0 S Cfan s
Serpgioupn & ant & 91 GSpIIY feori kel aiesty0f\ases i developing countries,
withctbepernsining qases beiag caagesillydV 1p9byd &g.chri des from N. '
meningitidis serogroups A, C, W35 and Y conjugated to
ot.ei n. However, this application teaches

'mwa%ﬁgérﬁi}aiga%?'ae@%aowﬂm Nnd?qni’@(t‘;‘)?{%l]?%ﬁes conjugated to carrier
prolRMsYFaKAOWH iirfl e &1 Fdr thsthcdanol 0amsa737esisdiselentddethel dbmprising
a hydrogen peroxide solution before conjugatign. WO
P””ﬁ%‘? G?Q%‘ga"dP '&F%@Ed%?{m‘gé‘r é"%’&%f’ﬂ%sseé‘{%%‘mssﬁn&vl\\(" 135 and Y
con giSeﬂgtb:j a @hSich pERBIAl HAXeS&] ®aE @BplidaBoh I6IchaE AbRSthd exfracted N.
5. an

L35 . Y. The neni ngococcal < capsul ar po| ysacchar.i des
menjpglicis Cpasias PORSACH RS R 9@@&pg%m@ﬂ§q4 8y Beatingtin grhverogen
per&idedsdigmasgdrardotRgatial.i ved from the capsul ar

pol ysaccharides are used for conjugation to a carrier

protein. WO 04/103400 al so discloses nultivalent
WOT®BJ/07988 Odis@bseRe cbhjagate Ol ysoriee hasigsifg Ot einflerfMyiidig) ada€charide

cont aj ni ng capsul ar, pol ysacchari des, derived from N.
selecist D! SPEkaRS s’ ATTE Az8S Yandne. Meiigocotcal capsular
polysBedHafiaésd are d@ackasandhipén hidislyears®fhatia isBclidieofl gig@saccharides
p{%\# ve cagsul ?r pol é%%ccharl de, the use of . .
deriyed, "y dR% ERRaUIA BPYSACDRAFERRE Uspd forRpIUgations oA cqrier protein.
preferred.
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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It suggests that capsul ar pol ysaccharides are
partially depolynerised using mld oxidative
w@oondibizons to gi ve an average size of | ess thedI/EP2006/006188
100, 000 dal tons, preferably 12,000 to 25,000
ThéjrfélI feising tﬁe %e&ega'd%elép niﬁ\%?jo\}eg g@r’f Go&tR \'/J&fﬂ%%.eggait}% neisserial
J ug ale Vacer nes agal ns Nei sseria meningirtis® e
mepmg@entThenvmserUn lmmoem nsondeengribei provisiod af a meningococcal
0 C; 0 :
pol L EES floghl A EARORIN AL 1RO BP0 AARGEAR A 5 forger than
that Iaaghttlalumwlttenamre hEhd fioces efithe art hel @eeomjsseaﬂlgohecduatides for ease
i h f . of _conj .
of SHRARAE Pkl Tl B0PRAGERAL R85 8 G750p0 BRI Uil oo
poly@ccwld@rcogJuggtﬂSI yne predrepd the todlowingi agwantegpsigay de, realised: 1) a
k1) .af . . €
ool a5, A ASAE Wik A9 BB, TR, ooy may oo
enhgnced (assinfexanpleathres); 2) the mitaraionefrtieyratio pf belymaammadto protein

in tﬁ?sboh{ﬂx saggqg;larl éml'}%e)a’tur st ento‘1 a@éhtaﬁé@té% %Potglfgt wunﬁ{he conjugate

mayHD@t incteasedt(this odn pm%laca: medtictien tob the cherien stpprgssion effect); 4)
- 1 WAL &8, c ( N
mrh 5086, LT Yordle | T RERSRHS ST APMMERS Eeljdoidd) may be
stabiligagn by ethiec uss rif ulgegeespcpysmehar@ehyf@r odopgigatios uche asse of larger
poly}\@@&aq%%% WARLESUit Wﬁ r8§saﬁHk||Hgs\ﬁﬂ% m@ &%?@ cQJrie* and therefore
er polysacc {or conjfugat i on. use o0
less deg‘eagemjlflgege&acdmrlddés)n@me gopughte. iThe tonjggate vaccines described in
[ ' ' arci o
1% S AL 38 60 AL BES b RO IBARE R Corcer o
impTove conijjugafione Thec presest desntiobdd directdte tpra afifferent stratggy and
suré@sﬁrﬁqﬁ%%{w?ﬂ@grﬂﬁfe gﬁ%%rg%%gc%‘i"cc%n@géggga% r‘leg.r re'r;t]ﬁni?ﬂea larger size of
polysagsharideipnondde & gnodl snaiune oasednsa)a%lrmtmeewmpomai diseage.
and surprisingly shows that neni ngococcal conjugate
vaccines retaining a |l arger size of polysaccharide
Acqordingleinaongoespactneliiiee ipeaseoh weatipn tere ife pIavEed ot ihmunogenic
n . 0
corl RN o R Bengl B AP AAPAGTecln iR T S least one. two,
thresoempious ioh gemigravweai Al t Wdard Yagenilgatedotsl § sauteh anrcbtal@s wherem the
ate | t O?'ﬂ?b
me%ﬁ %{?f bt oIrYJO '?)?em@ﬁ otpg&g%fcﬁ%géré) lFr)H; gBévez %bﬁﬁé dA 100kDa,
110kPe, h%Qi@aeqrﬂéObE)aeach N. nmeningitidis pol ysaccharl de
I's above 5CkDa, 75kDa, 10CkDa, 11CkDa, 12CkDa or
13CkDa. According to a further aspect or the invention

AcdoR@figtd & flﬂfl’@(laéﬁébt’cbr\tﬁé? FivBetichoRBrd iSipi@vidétEa ivaBEING @6Mpesing the

mr@.@"éggﬁlhtgk)%o& o] Q@thb %HIlé{Panﬁgghgrn?R@P 9%&%@%6!3 carrier.

ecarrier. ccor r as
the invention there is prOV|ded a vaccine kit for
Acoootin® 1o tarfurtter ssppebrorithe iaderition stheeet iisopravidger Bsvangine kit for
conk¥@itam! bf - seyushtiall BEMMRERAGE 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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conpositions for conferring protection in a host

agai nst di sease caused by Bordetella pertussis,
wW@k@gneiddi um t et ani, Corynebact eri um di pht her i B€I/EP2006/006188

Haenmophi l us i nfl uenzae and Nei sseria neningitidis,

said kit conprising a first container conprising :

tetanus toxoid (TT), diphtheria toxoid (DT), and

whol e@#idla sacoad ebhtalngr cpreplisingi s conponent sand a

second container conprising: N. meningitidis capsul ar

pol ysacchari ge t e r
of serogroupg &‘*L’@g”b@ Cahg@'tp iimt‘ia‘?@i% W&FnStl ?ﬁté)ﬁg two, three
protein, wheP"ieHr Pﬁw%erQQr@F%@‘ & aﬁf’ tﬁ%“l@ﬂat%&a igarrier protein,
meni ngi ti di swhereinsatbehavedgei ssizboofe thékm, eabkDAN. meningitidis

100k Da, 110«5aysa%&%|a@ i9 abd{kbkDa, #5k0A d1cm§kda01 %kDa 120kDa or
further aspegt the invention there is provid

process for maqb ﬁ’g the i mmunogeni ¢ conposition or
vacci ne of the invention conprising the step of m xing
N. nmeningitidis capsul ar pol ysaccharides from at | east

AcVi@ing td\a, fu&rﬁﬁreagpgétréf‘lh'é iREnfR&H fPIgFé)H%O\'IAd cf: \% d f& making the
o rmrediiPy ‘Gowsrantane oiepiah oM A

meafaelitldlgecaﬁsqlér mly&aﬁ?éh%ﬁdeéaftqm Rt leaBinoney itwe.dhese or four of serogroups
A, 13! Wsang herdamugatedito e cafdePaprotelrk DeptiohQIgk bath 3 L§kdpaceutically

acc]eggﬁlaa dXkipi p‘%erﬁqcf?{ed %a g @lz g ht?@ e PESh N tnl;b%mglt/d/s

I nvent | on t ere mmuni si
polyRFERRT95 St 200 3P JPpknE 0k ntackBarr 430k,

meni ngitidis conpri SI ng adm nistering to the host an
AcdordThid) @Pa Rirg ek by sedt @8 thedihvéritionithears o gRNided GOmBMBH tof imunising a

hurf4n K@{tcdg'%ﬁ}sﬁﬁlsgg@e E%\Ys%ﬁttiyoNe/séé:r%oﬁrghﬂgl d&lg @orfnwlé F& administering

nven
tot ﬁf—‘rﬁ‘ﬂ H"rEU’&H’i%tSE‘I"ﬁ %h"ed? T the, nmy fco?Pmms'tl%‘eon%ccme of the
inverient r eat ment or prevention of di sease caused by
Nei sseria nmeningitidis. According to a further aspect

Accdl n%"jnﬁl]etol Qvf%mméro %sé&ﬁr &r tr'?e QH\Pe\Ht gﬁ dthg‘l];euf’ﬁ1 é’%"'é&ﬁ an, |mmHnogemc

CO"Eﬂ?é'tﬁﬂrﬂjft%%t’l‘,{P'ét'%‘ffoé Uﬁ%dﬂ E@ﬁﬁﬂtmfe'atrortmevqm'eatqfr@ﬁ@a& caused by
Neipseziaeneniogitid. di seases caused by Neisseria
meni ngitidis. Description of figures Fi gure 1- A-

AccEMB)iéhf %P\Qns&&t %eﬁﬁ?@n‘ﬁg r?ercla r|1$ 8r%v%2<tj Ia use o ?thEeL Irr?éimogenic
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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a MenY-TT conjugate prepared from native MenY

pol ysacchari de. ENYTTO 14 is a MenYTT conj ugate
w@e@paowts from m crof |l ui di sed MenY pol ysacchar PAEERWE 6188

had undergone 40 cycles of m crofl ui di sati on.

ENYTTO15bi s is. a Men C red fr
cyc Ao IR e mEN G TR s | MR, SR ergepied from
mic@uidiset ddendf pqtysacolﬁarlgiedmrgdt hathunderg@ne &q:ycmmftmlcroflwdlsatlon
showi ng GMI' responses in an anti-MenY SBA assay.
ENYTTO12 is a MenY-TT conjugate prepared from native
Det %?ﬂrvg'é’@charl de. ENYTTO14 is a MenYTT conj ugate
prepared from m crofl ui di sed MenY pol ysacchari de which
An hachunogenig ocuenpt3iipal ef tbé inventiohl aompdsesi dh. meningitidis capsular
pouﬁmsﬁélé@'f@m St %M%ﬁeﬁgggmﬁggy FolH spgér%grd‘ubem C, W and Y
comf@a{&? coa it Bofain PR o hEGaE AL (R EAFRG Worecuar
weiglit; Mubhoh 64 laaist ore riyesthre Ar B1ur on ach (e MSHIgEGHP P'V%ﬁ%ha”de is
abobé 50D, 60k Da 0 Sk Daa p8QKCr, 1p0kD s a0kBa odesomaom at | east

one, two, three or four of serogroups A, C, Wand Y

con ated to a, c ier protein, wherein the ave
in < BLeERePaeshepb PRI ReBleth e UmieRn i R digprises
mergngitidis gepsuldirmelysaechasdes érpmeaidﬁastl ongefoadfiree @r four of serogroups
A, m%mmbam;ugaedmabﬁmrwaa whElaat [éastRme, WS kRi@e or four or

eac er:w k%n:né@?’é?o g%c&?aqa%s iflePl ARJERRAASEINARR S is Yized by a

he 1 nve eni c
factiy Updfilgh e PS: Sy B Kos X8 Char e ST LSy cverace
molecidar weight of fhrecmative pblysacabirider ogr oups A, C, Wand Y
conjugated to a carrier protein, wherein at |east one,

Forttm%) @gg(ﬁseofqh %ﬁtl&{ ﬁgt% ;% a){SgEEHd? FI }egéré tar Ipa)lysaccharlde that
hassqoﬁ e@,?ugjeptggttgra 9'}5’0?%3 >$ § PYPORS © )‘(‘@”C 3 to){gdu%t%exs,ze of the
polys8cchatider Axfdysaecharideecam behemwahghﬂ_ly a&ducagen reddee dutieg normal
punﬁ@étﬂhtpreéedu'ﬂ% [Wich L pBIPS AR ASHATS] Sl -nati0s. ORI iPtheRgSRRccharide

hasg%eleys J;‘?]CX‘?CF Lo g&ziqgtteﬁﬁ ﬁeo%o C{%eeﬁ(ﬁg{%§5fgg?cch5ﬁé§ ot 58 Rnsidered

natiyg.ocess, the purpose of which is to reduce the size of
t he pol ysaccharide. A polysaccharide can becone

ForS hbgB&rIp)Ssése‘ii:’f'Ctﬁg inQeﬁtIoﬁe “giiééln RO FARr @F&r td ixothédnhs that the

poly&g&afu efsn%ubé%ch Q g&?fﬂg Ssﬁﬁ&aﬂg go reﬁi3 g% ang@%% khe polysaccharide
but &1 retaiey atsizehnpiguban Wikl the w%ob@py@a&a@wa%hwdﬁe B, x4 etc. are to
be lﬁtéﬁﬁ'etéenﬁtthenﬁimy way Fer thehmlysacereside ifultjdet to a\peotessintended to

reduc%I hEYi z@yof hd BﬁféHccHﬁl&eood@o rélBRASsitd #Hord Han a third, 2 quarter etc.

ded t
the BgneEBerRive POYSEnRis (soPyRMEhar i do but Lo retain a

size nore than half the size of the native
In aPohseRt oh e Meentién, thetirdinanogentc temposition 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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be interpreted in the sane way i.e. the pol ysaccharide
IS subject to a process intended to reduce the size of
w0 b@7paidysacchari de but to retain a size nore PCEHBPR06/006188
third, a quarter etc. the size of the native
pol ysaccharide respectively. In an aspect of the
i nvention, the inmmunogenic conposition conprises N
Theniamhavgpideniti conspgsitioharof gbé yre@atdraoptiellf rcompate lceasitates of : N.

meﬁm&tldlg"‘Qerobll%secorcabﬁ%r C}foly%%&éfﬁrn éhc)C sé% ngA capsular
RS

ponEERUARR Tiheh). Betitir b i e e B saipade 198N, Wogroup v
cappwaye@lﬁﬁ@sharw@ (MenYat seFegroup ﬁea@d:hfaqapa@ar pelysaechanjsiest(MenCY),
serafroli € ahy eXicapsulart pelysatanaize niMenA@)Pesiogiaup C and W capsular
pol)fsgga{énagf (N‘Ien'@o ngérB r%'u aapay! q(r c ég%%ags&ééécﬂSﬁde (MenAY),

0]
serqgrow Aand W s ﬂ@éﬁe %a&cﬁ s, Mer AU SETTOYRLY 8hl Y capsular
polysea@‘mrldﬁ%(Men\MYx Iseegraup AoGrandrWeeapisuldr paysagehatidel{(idenACW),
serdipoys AC Chand ePecapi;uEalr md/sbucr@ntw@(mnwv)t @etogtodp AXWV135 and Y
capétrﬁar éoltyéagcchér(??esx gMé(r‘?A wWxY. %I% MAMER9COLE v capsular

nven |on nprise

I
Polyéag&phfgg%é'\ﬂslﬁ W m O BRIPAGHUPI A @, %Véﬂégwy % Cépé‘élﬁ'ée*l"&?acc“a”des
(MepALCYEEGc dhisr isdtbe (efinipn of domeyr dwip, tAresaps tduat, or “at least one of” of

serdpbysakcoaw drd MV ea§ﬁmpgﬁ&#lﬁb/ﬂ’&§éol9§é&%ﬁde where mentioned
he tqul ysaccharide (MenW, serogroup Y capsul ar

pol ysaccharide (MenY), serogroup C and Y capsul ar
pol ysaccharides (MenCY), serogroup C and A capsul ar
In apa@Enysaooéray ihd evelddgersie) (or selamyian weidht pofcat Wasa pseell tao, three, four

or eBeh W6 M&ETRilidi€po [g(e MfiNde Be50RDLURs60RNS SOkBARSAHORDa, 50 kDa -
fe

3003%#)% @‘*Eﬁ%il Mf@ < SRRRRL B, Ml YRR fiprermined by

Het-ysaccharii des (Men WY), serogroup A, C and W
capsul ar pol ysaccharide (MenACW, serogroup A C and Y

In aﬁaé?ﬁwo‘?}ﬁeﬂomésﬁlgﬁﬂ ol S c Mg W Zﬁ%@grwa%d welght of
o o A OE ARG L BT G O s o
deteseinggryMAIL.S.C, W35 and Y capsul ar poI ysacchari des

( MenACWY) . ThISISthe definition of "one , tvvo t hree

In aB'erh |meentO he l@l& Wsa Qaw%rlﬁg bera&sr &(,{?U Ygr Weight of
e e e e i i o

dete(rmrnedrhyd‘dﬁlleﬁ wei ght) of at |east one, two, three
four or each N. neningitidis polysaccharide is 50KDa -

In 3%5%%1‘: @qépeﬁﬂ)a ﬁBé?g%éﬁdé‘ %{e %g%e%&%lar weight of
60- 1@@{(@@,{1{(}1@%0 » R 178kDa, 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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In an enbodi nent, the MenA pol ysacchari de, where
present, has a nol ecul ar wei ght of 50-50CkDa,
wG010aBDa, 100-500CkDa, 55-90KDa, 60- 7CkDa or HOF/BEID&006188
or 60-8CkDa as determ ned by MALLS. In an enbodi nent,
t he MenC pol ysacchari de, where r|oresent

TherWhideSteghnigiie ihwelhknaw iniierarzandse tnm@!‘wafrﬁ%oo%@aé’ﬁac”bed in
exarhple- 2 Fok D LLESanasEk &femenind @cedl Gabehaside sidworaviumats [JypKG6000

and ¥0bbSwxl ﬁo@@rﬁ%@@léﬁ@jtma Jise MeaYin RebRRE6H ARt dits sadeAbRdes are

elut%lrhyégba a%aﬂ%%ué%ﬁct\/\ga%%tg o&gﬁ%fé?ﬁ@detector (for instance

Wyatt] Dawn RBR , eciRped oxitix 21 H@mYV1 erasg, lageroaty 48%m) apd an inferometric
refrécﬁ&nét@ﬂf&&n@t&né@%@ram Oiitab DB P\ Liped I withean PéaD odil artha red filter at
498hi F MenW pol ysacchari de, where present, has a
ecul ar wei ght of 60-19CkDa, 70-18CkDa, 80-17CkDa,
90- 16(kDa, 100-15CkDa, 110-14CkDa, 50-10CkDa or
In dh2embddiisat dise det meningitidisbyolydacti@irideh earaviativel polysaccharides or

nati ?&Péac@ﬁarﬁié@rvﬁ% RleSeHL&d iMRizE iurifg a%oﬁﬁbl&&%@ﬁbﬂ pbra@ess

refers to the wei ght-average nol ecul ar wei ght
(Mwv) of the pol ysaccharide nmeasured prior to
In ag enjbegimentrthe Nt meningitigiup@ysasghavides grerpiged py Mmschanical cleavage,
for inehbé By enicmfiveisatiémowsonioatidne Micrbfleididaticn aygisoaitation have the

advgﬂéééeoq dﬁéﬁea@ﬁﬁ Idﬁﬁeggfczlge& ihe I% a@nvg 0? ac&ﬂfﬂdgs sufficiently to
proyeesR B RIS P TR 8f8.%%€€;% R . 6. 5

x4, X3, xdobiin%ati on and t he saccharl des are eluted in
wat er. Saccharides are detected using a |light

In aﬁ%ﬁ@dﬁh@ﬂ ft Brh@Ho ﬁfércdnﬁ}:ﬁisﬂlaﬁ eoMypAbés DaWnehBBitidis conjugates

thate% rggﬁ%tfrrom: arrgPﬁ}ngt %‘g? p()fyzg{:ch%"lg ?%HHT g}gc@br de% that are

sizegdpy 2 fpAtypEdonmere ﬁ‘apl?@@ Ear example. aoqllé“'@c?hqr'péﬁ frgm MenC and/or
Merff 8reative NF armexanipts] i polysacdHaeides fromnilegY aindlios MenW are sized by a

factBPIOV%BCr‘ﬁE%r h%‘?\s B )J"I@t b ex@ok‘y S,apc,@ar ixdesr R1.5N&bt ¥Rample, an

1S oA Do DAL o Y oo anr
Menf ahaigr Meah svhis ig sizesthyra taeter af 8o §105 thepyx2Rex B, X5, x4, x3
, x2Cdreavagnrd/off rmicrfiliaised. Byr eatmptd,|an idirsartagenicalomposition contains

a cof) Ug&@t in98e an’? kil & I\ﬁérﬁ@ta'nefbr "Wléhé OéHdST(ﬁ't MeAWN aKg/of MenY. For

€Creasl

examefeyéae%moas@cwmoe?ﬂavaf'sesp? Soniats AR £pinafive wenc.
Forcaxampimt @) iBnzhegeric compasition: compisena erfwgate apadepfiom native
Mend - 8nd X¥enX WhickSs sizédd by3 facto? obrio Mote thanlx20ax10, x8, x6, x5, x4, x3 ,

x2 oerrm%dbﬁ‘iﬁgi is rhi Bl%ﬂbl'améﬂOW&WQSHHWQSRHQBh%%m% comprises
a conjugate made from nat{ve%ené 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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that are made froma m xture of native pol ysacchari des
and pol ysaccharides that are sized by a factor of no

woreeg/oodsan x20. For exanpl e, pol ysacchari des fPOIER®NCD06188
and/ or MenA are native. For exanpl e, pol ysacchari des
from MenY and/ or MenWare sized gf t%gf act f no

In anpgRbadimenty e imyuUNggenic gompositiops Jnygn |Qr1?grthqfoqompnses an
antigeranfpdre, NanmenngiidigeserogooppEsi Tlne)nan.‘ugan aisnoptionally a capsular
poly38&dHasas Efro'r'?‘?‘ql!;‘ rfrérﬂﬁ@:b@gﬁeﬁj@% BWBM%W/ Hsiz&B'Yelysaccharide or
ohg%s:a%/cr?z;{%e c?gglaed )t(rz)erngmSJlﬁee g;}@gvenqs é)%%r?arlly 22% %ﬁte'??ﬁe%ntglgﬁg vesicle

preparatiasy frem dy. g@@pmgz@cﬂ/s(gg@gm@ a8 q%mﬂsig 301992, WO 01/09350,
WOWRPRIA 7| WaOn04/o44 18 arsd WOl e made from nati ve MenA
and/ or MenC and/ or l\/anand/or MenY. For exanple, an

In ah%qq%ﬁﬁg {}gth%g ousp;gtngglg)éo al |8rg§f ﬁ'ﬁ |onﬂ%ggﬁtf§rther comprises a H.
influeoagrol (Mibbeansolap specharide é@mpgﬁjad o agyEek Proimat i ve
MenC and MenA which is sized by a factor of no nore

ThetA aﬂem@t/dlg &Slysat&haﬂdia(s))«ﬁnd )&étlonaBy Hitx@apsulax sacdhatide) intluded in
r
phak R CBRES BT GEedMENPRaR NP FomERGEr piptein such as

tetalves (oxaldidl tévamié tolbid ragnesit 5 chohtoxic fnanzhms oOftetamemxm diphtheria
oxqd Shthich. lpeiingdidont i abondeng 15 palor as BRARTE ERw 1o,
CRinaf,cttme:rSS(Ufwdafettahe. %iol. mm:]lgzae; 3838-3844; 1973); CRM 93CRM 45,
- - . (0] - . n atter
CRItigR. R g3 RIS A6T oBet pitarbhs SeRtRE bydfipldlaBgd voule in
GenfﬁgélgOEagiEeerdeT&u& EdOFr.’einEzI Mdbckl D2kkdr. ;n?. 892;  deletion or
(- or 0] I er si .
mutgfion Bil%;ﬂhkﬂﬂé F"%ﬁ%/s%'f?c‘?{a ?rdé” re'o‘%p%| ¥%E§?@§ra§\%§§@eﬁﬁnmat'ons
disc#dsea-iﬁ U8247.0f9016for£$JhS 49507UD; mildatioh @f al&alrsf oﬁ%) o%‘ noes residues Lys
(0] S| (0] al |

516,108 524 e 530, Seibb Groaid 376 A it Tatsie iR pyryo17 or
US eis5sdrs; bmr@gmemrduédltssteheg UB_?_ﬁMG?S&B]S p&éur&ﬁtchahprdemml Iy§in, OMPC

n Sero 0 e ant| t e ege g
meBiRgotitae! Sufers Rettmial o ptegmon ol alrae &R s EBe bl mapinaiils
serc%réliﬁ?BB)- Enowzsmz)edymnémsaemmsl (@000 888 1i, RROARTH4T)| theat shock
ooSBhES oSS TA L AR by R0 bl EBoert 77
cytokiiesd lymphokings, gresdr ifdutersi or fd?30h89 W ONO1[iH/AA6)3 =htificiaD proteins
CoMBBBE IR U G San CE R 501 FaiHsetlagen derived antigens
(Falugiverndli (200 f)LEdrhe Imeanpir 315 e3818-3824) sdidhuan 4O grofeld (Baraldoi et al
oSBT HhEE 7L St UHASe S ufics Wikl pEER R pproe1098)
pnetinblysiap§duoaet slackeiasy ilnfegt inmolndad 27ﬁ6-pl3ﬁr|rmcepnhkeairotelns (WO
01/@%5?)‘32{;%%{‘)6% Lofts St WoBoBt o5 BN FRIeE EPsR4610 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.
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tetanus toxoid, tetanus toxoid fragnent C, non-toxic
mut ants of tetanus toxin, diphtheria toxoid, CRML97,
w@rdenoason-t oxi ¢ mutants of di phtheria toxin [BCUIEPHS6/006188
CRML76, CRM 197, CRMR28, CRM 45 (Uchida et al J. Biol.
Chem 218; 3838-3844, 1973); CRM 9, CRM 45, CRMLO2,
CRM 103 and CRMLO7 and ot her nutations described by
In aNi erhisddirsertnd sfigké eairier Genteihinoayt E3rnEmgre) hanesheTeadchagride antigen

(W(f@4/0§§?§4§ei:0r B %K B'calrief ’pro'ltgiﬂzm REbeEtorflilgREd to MenA and

Mor s B Mt Mt b AR, M Odn st DRSS e
andtb@m\gs‘@emt’o Menft and denyy: M@M\ MenC gnd NgnYidfiens. ddgnliagpd MenY;
MerlQ, Ménl8 ant WierfY2 Ben2h 1m0 MemtlV and MeaYSRib addMenAgiib and MenC;

HibEHEMe'nW‘%quhﬁ? dyi n US 5917017 or US 6455673; or
ragnment disclosed in US 584371 1], pneunobcoccal

pneum)l ysin, OWC (neningococcal outer nenbrane
In g7 Enatiagiments dag |IPMBXOBEVE cePrIRAsHoN. Ofmdif fyentien ccomprises a N.

é?ﬁtﬂé By sBcchanBe 3dothiyhted 6 Yenicheier proepi isdlested from the group
con

A e

98/ 58668, EP0471 177), cytokines, |ynphokines, growh
In éra@nmoslimanthdrarmnewnomi@momo&m@) of athei ivenitigh comprises a Hib
sacé’r‘a‘?fd@'d&?m%@f&rtbsd E&rléﬂbr*ottdi’ﬂ\ @elbdtgaﬂr&%bd drogg!cbnsisting of TT, DT,

ogen derived antigens

Rty it GO (3B el G munel 351, “3s10: 3524)

such as N19 protein (Baral doi et al (2004) I nf ect
The! immniondgenicl &4apositipn ecimdie dowdntionr dptioealy coeipises R least one
me ﬁ&%&&%&@&%}lde @#'@Qb%ﬁleﬁ\ﬂéﬂwqw@rﬁcﬁl{ﬂeﬁwfﬂ@nﬂ M amd MenC;

K
B & RS W bfpeaiten v o
Merf; MeoheMend ambitenioMand. Wenboreb 3) AypMenW and MwnY;
Meredriaem\Wearid, MER or iamAQ deemic; I\drmW)aadtMeIrY )cnbntulgete having a ratio of

Mer IE% Eh&’é‘th 5rt &%te?@ﬂ?bé‘t@ééh g5 Qfoﬁ!;)ggﬂet%/vgen 1:2 and 5: h1 between
. ur or eac
1:0.312 ﬁalt g%é"iﬁ/%‘&@”@han des. In an

errbodl rrent V\/ner e Hbis present, H b may be conjugated
Thel PnrhlifodeAEcsapddition of ﬂteGinneraB)nt bystioatlly earmprisesea Hibwsaccharide
conLL@Faﬁaehavﬁ r | ratio dﬁﬁﬁ'tcpf:aﬁ iBEpDheifBibddbid di55and 5:1; 1:2 and 2:1; 1:1

sacc

t he
a”drﬂ?ﬂl hgi 27 cgr);:gg g’geecily r 5|°r5d1e?)2‘ﬁléfv§ngp’ arouné\l it is meant
w1trmomq3%gmfwsta®dtreflcanus tox0| dtonmke 1, 2, 3 or 4
conj ugates.In an enbodi nent, a single carrier protein
TheTRifio GRIsBYCHIBIEE té Bamiep PEotsinq@nay indecaiigae mayVi2 determined using

04/ 083251 For exampl e, sj ngl e, carr. t
the SieghiEe oMU a T AR e pOleT it kS e by assay ( for
ean&La@ %E‘QIYUQBMIG Bl MEGMI 1%,09365&0715 MfrPéteriVbn éNairmwalytlca|
n

; C
BOMEVS B GORAVE LA ES VLAY 410 SBHAL ONERA RN S SRBAred using
ICPaOE S NidiYictivaiyb causle dVipadimakbiicainemisiog; 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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H b and MenW or H b and MenY. In an enbodi nent, the

I mmunogeni ¢ conposition of the invention conprises a
woRoomesidngi ti di s pol ysacchari de conjugat ed t o BCT/EP200€006188

protein selected fromthe group consisti ng of TT, DI,

CRML97, fragnent C of TT and protein D.
acidegfeR|i2FEAEtVEARING GHAHAS FE MR re@emfogérrpwﬁcsﬁ'dt%ups The linker has
for éxavegné betweeanpand 9, 4 aich12,aE ehdrliodearbemptages. éd possitde linker is

ADH 2D linkefd Eihélu&@' @9Fd%¢bﬁah%’6 t WD gO® P59 n%'ltﬁiphéﬁlyliéf(hylamme

R e A o
(USéQﬁ?&ﬁﬁ)se@'y%qmqlcéégkaq%e(Uﬁﬁﬁ ﬁa@oo@%ﬁ&oaggebhwae f{'?farne and 6-
amisocapiicadi® (14S4489285). venW  MenY; MenA and MenC;, MenA

and MenW MenA and MenY; MenC and Men W Men C and
Thegﬁ%!}/gwéa‘%ﬂd%{/\éaﬂggﬁ@g\ﬁr ;ﬁpmm%nﬁﬁﬁ\%%ﬁ% OMHEanentlon
mayNesnpcepamed by awd«mwncconelm) teghitiguggathe SRANIAIOR "Peé*aqdomav rely on

actn%?? chf%gagdcgﬁaﬂo% %ﬁ” @)fanBr@Eilﬁieﬁh)}PJmlﬁﬁtW?l@Wmﬂm 5let"i‘éﬂihoroborate

etween 1:2 and
(CDBBY ietanmia cyanzée ester. 1TQe gewa@g)d SaFﬁEaFIQﬁﬁﬁ\ﬁbé@fﬁ lge coupled directly

or vﬁoﬂggac'éetr MHkePf grblis 1 AY %mlr'\d)gro‘aetdnotﬂéldayrle‘F;iﬁ'ﬂéinSFgr 8xample, the

acc arl e conj ugat e havi ng a ratio o
spaegirqoulsk by eystaminestr Qysteagine to: Eivenadhiglated palysacghgyidg: which could

be él)u?)lfﬂgg eﬂe %rrn&r aa%ntﬂ o%t%r%nké@fe SHAHEE afér r‘?eé(s;‘{?dn| \Mlthl? #ndeimide-

aroun I's meant within 10%
activeted sarsieeprotein (fgr exgieple 46ing @YIB8heich BP'Pa@etY'ate@aqafﬂeé protein (for

exalﬂhfét S%HQ L?Qf; de eflnfidé &W%H&%lﬁﬂd}ﬁh&%é@%fﬁé%ﬂ@gcé@bﬂQOptlonaIIy

amount of protein is

conj ugat e
the amr@tmﬁed(mpn@lyanagwy %%%W%mqstyv) i&qenpled wikhgxage diamine
>€é’h'ﬁ $4

o B 8T g PN ol BSOS 015398 gl v

usmh@aracmmn@e 6895 EBARarT BDC)<cheatemni sueh &9P1Hgatpaar®ésscr'bed in
pcT | B & é&&?UR' Wbpé@%'%oommfﬁﬁﬁe@r@e?ﬁb@é" Uralversny and WO

S ectrosco MenA, DMAP assay for MenC
95/08348 a0 N¥D 98629894f or MenW and MenY (Monsigny et al
(1988) Anal. Biochem 175, 525-530). In an enbodi ment,
t he i nmunogeni ¢ conposition of the invention the N
Othere suitile | teERNipsIsy ae cerpiinifess \hyafaFidss. @stvejesters, norborane, p-

mtrcﬁu%ﬁ%ﬂ@rablgeN' @dF&Zk&&%rﬁ@et 9-NHE E5E I TS$TU NSk Lard c?ésarltibd in WO

or I'nstance a bitfunctional |inker, The
98/423 26pEPrikaation max EVele BLEERGRYhlinkep WhichTBRY Pe FR!meerPyl reaction of

a fré@HiﬂﬂEx l%Fomﬁn?(é\‘nfﬁla%a@cﬂa‘ﬁ@@t\rblfﬁe()@mgé%éﬂr&@JaB%l a&hem. 1979, 254;
acti ve ~car box¥] i caci d roug@ reactive anno

257314 tHear eaél v Ehcmategs | 198 fSlsfollawgd py rTR%‘Pt'OHa%f with a

protein to form a carbamate linkage. This may involve reduction of the anomeric 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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for exanple between 4 and 20, 4 and 12, 5 and 10
carbon atons. A possible linker is ADH. OQher |inkers

w0 p@i7aaB18- pr opi onam do (WD 00/ 10599), PCT/EP2006/006188
ni trophenyl - et hyl am ne (Gever et al (1979) Med.

n UBASE B Bl 38500 £ 30 ol BB (BG83 st

sac¢H54|868dém/)atlséde>va’tme adipéniacid @Ndraaidea(ﬁ%béprmﬁcpmld carrier by

Carﬁ%&‘l&ﬁmgr@ensgtho% W e3ef Q?rniféj("?. I??ﬂgdutdﬁs ?3 @ﬁg%@ fbp example

nogenr ¢ composi t1ons 0 I on

usingreat ed by any known coupling techni que. The

conjugation nethod may rely on activation of the

saccharide with 1-cyano-4-dinmethylam no pyridinium
In ah etbatiinent cobydioxy| gE&DpRpplianally amaativajethbydsoxys geaup fPhexample a

activat ed [ d C r :
oy dBUERelAET B ydfRle Rl O g P R Yo B amino or
carboaylid mupootabmteurFeutheeﬂaaﬁlyeqr mmeacsipétbe:ugbwir‘(ket)eWhere a linker

k@

s pRSEOCTDRPYLESGRERD Baerrdif KCopfishaly yreFito an aming group on a
linkeri aarae)qampIIEbhejsMgl ORAFecariugRtiordA eifnttrmr areinctgrowp Wi the knker for
ooy B 25 s B P ck b 6l 17 et Emoe
usmgsdanlg)dlinmtlmM|Wyjéomxalmm@b¢ |ua|ng1l':2ﬂAC In an embodiment, the Hib or

br onpacet at ehr : '
. g Sl PR RAEC B s A Rtk s i 3P ore the tnker
is comjbdatérbtoethe cdiri@nprodeior ADH and t he am no-derivati sed

saccharide is conjugated to the carrier protein using

usi ng carbodiimde (e.g. EDAC or EDC) chem stry. Such
In an@njboginhet, thediblsacshadde, wirer®@iesenhlis sdrgepgadgpta thatcaoier protein
usin %@éﬁ%g%%ﬂ%ﬁ Qrcgﬁﬁ)lré‘ﬂbN'o@Qﬁ)Aﬂan@rtﬁlfﬂoﬂmﬂlb@ Memistry (such as

S

EDAS) S HRaRE™ Bl it 258 GarpYhaR, b ASRT GRS gs EDAC)
Opt;@naﬂyr U@eﬁz‘éﬂnﬂlgétﬁddusmg IC;Nﬁroa@% %@Pw"ﬂm%{ éhe@%\lMSOP@ﬂ@”y EDAC.
For TexahipldybOlNBAliE udes do i jbiadthensadEh& e a7@ linkerCang ulgert icerpodiimide
cheRRry iU 4 jé‘inglﬁiié}QEYﬂderéHo@ff%arﬂ@r' ch may be formed by

reactron o ree oxyl group of the saccharide

with CDI (Bethell et al J. Biol. Chem 1979, 254,
In apBPibadimend satrieast oge of theCMr'Bﬁ@lf’@@‘i"S cepgylar PQ‘I%?“B@@%S? directly
conjughle@Wesl dycarearc tpretsinpf  wptidnakly er@ﬂi e dnd/droMend and/or MenC

sac&Hridd t.Etd.He%ﬁ%nu Died @Ry ddm f!r%té'lr?dﬁ&t &A@t #BRW; Meny;

e Hoh a7 M oL MEBEY RS, S DS, . ' ang
Merify dwrexdjrectiyr bnked toethet carmieotrateia. Sntiaaally d@tob@)fv‘ﬁt greph the N.
merY)‘hdﬁU:@%p&ﬂarf pbysacchBlidesalsbainadtie domjueyatedbat@ARdD For example
MerfyILREh PINERE. ffBhinf 8 MERYS MV GRE Uhetcs M 1aRd! MERCD 8r Menw,
Men ancP MenC arg dlrectly Imked 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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The conjugates can al so be prepared by direct

reductive am nation nmethods as described in US 4365170
w@ demnoasgs) and US 4673574 (Anderson). O her neCTiBP06/006188

are described in EP-0-161-188, EP-208375 and

EP-0-477508. A further pethod involves the l.ing of . .
In ap epRAGEAt, bato'ﬁﬁ%feorc%rof CHiePIV. Aeeningiidiy) cap Haboiyestcharide(s) is
conjigatedad treechrriert froteth va a liakér fonyrdtancedebi{unckdnal tnkenelhe linker is
oph@r’ié?l&e 'h@te?@ﬁfuh@t‘ior#éy opﬂbh\@;ﬂlfudﬁtlgﬁal CRAGRS St dx@pi&alreGetive amine

grOLﬂ)Slaﬁla %D’E\é:vel ﬁagg"y(gl%éaldnéwgp, F]eza%ﬁ?/e 4n9 he & 8[]}94 %r 2 reactive

carbaxpid mgwpanﬂm:lmk@ah%ﬂfqﬁwwawﬁbe@«w fa6¢ -?Qx‘éﬁ‘ﬁﬁ d2g5 and 10

cardonchtomy.! A gosuitgle dckdrvaABPH. by a cyanate ester) on a
saccharide is linked to an am no or car boxylic group

i ool B M A B8 I oS 8 B proten
(for exarapledetenus togeid) wiagpinkehal |y | i nked to an anino group
on a linker, for exanple by usi ng CDAP conjugation. A

beuérrh%ﬁorum@rgq gf)le §t°6+ﬂe Nn lgltl'dfkkﬁfl aeEhaﬁ?&@'T?lcgn @ﬂed &4 carrier
e 53 ke us_«/ngugﬁﬁé el Ut I lena ang
MeréX angicenjbgateditaga BIMEN \nn aahnl@n‘dfwdum@mple theseHvith éwo Kydrozino
groupanaNgs tdrdis SsuehPSss! /ADH)PEsiING TTARIdrde EDAC as Cabchilgsd @bove. For

exa{nﬁlet I&Afb %%Eeé té %Enjgggtgrtﬁet%gcttdn%et[) a ﬁw&‘?ﬁlr@g@bﬁé s%Used to

congjgg@ﬁgqa ,hra}ger tq\ﬁé)[r%tebmr Optignallyjthe E%tjxq?élgp é(@ 3 linkep gesults in a ratio of
polysacaehadde v cardenproteimgf GNBtyveen 1CHARNd dr6; 4: tendil rfadri A and 1:4,

for Men%n@ngr marRafbiMande chemi stry (such as EDAC), or
a combi nation of CNBr and carbodiinide chenmistry (such

<SR oont e AR el el e ol R B
part@NIO-acetylsted suoh jhait at Iehsi 5096, 61056, 7080, 08, 190k 86 %adrd8% of the
rep?aR gngcg{eb(?-%'cétg]ra?ed gt “?néasé e hggsntg:%eg %&t}l%’iqn Ilé h?l%%mﬁa% present

Ier. In an e
at ldaseatthe 0B pogjtion dfi &t |esh 50%a60% 0T §% a8e% a90% £35% ©r 98% of the
e di re tly conjugated to a carrier protein; optionally
PSN % and/ or MenY and/or MenC saccharide(s) is
di rectly conj ugated to a carrier protein. For exanple

In adh 8 erf(gr QW‘E{ENE%%%{ dﬁ%ﬁ&clﬁéﬁ@\%%@&%&e%? s at least

partiauytO}ecetylatadewcprtbatmtneaQQﬁOP/orm% VoM eS b, T®as80%n80%f 95% or

] T LR L B OEI8 0 t re r wo
posNgHsC OME@t aﬁ&q |§\4%F\éxarNB@}§!ré§%tWﬂ% oMeaNd/and-8/BBSkiobf at least

are |rect% i nked to the carrier

30 A0Hi N POBDABY S0 BEY/0 S B e repoat uns.

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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WD 96/29094). In an enbodinent, all N neningitidis
capsul ar pol ysacchari des are conjugated to tetanus

W eoosioan31Opt i onal |y the ratio of Men W and/ or RCT/EP2006/006188
saccharide to carrier protein is between 1:0.5 and 1:2

(w and/or the ratio of MenC saccharide to ryier
pregsnbBUNA T ANl RRSION. & 2 IegRLE0To oo . 4%, 308 05,785 0%, 90%,
95%1009&%s ahtheefeattinitsv w) , especi al ly where these

saccharides are directly linked to the protein,

ThegEriahiie of diabalteloiect 8 e eEPEeH o o ot eBR s Qaining O-
acebyiatipugBie dnayobe meagdied;iathe) palyeagehaiide arier taicanjugptsy andfor after

conjugatiemnce a bi functional |inker. The linker is
optionally heterobifunctional or honobifunctional,

avi ng f.or,. I t 1. . .
<o A e 38D b 5w B3L085 B B oo o o
saceharige ceniggateandat trasy wa Nagneningtisiiseolysaeshardekcaniugates wherein
the HQ{ Eﬁﬁi@ﬂd 18 predeneitim I@gi@ﬂ dac_z'iﬁarid{e aosd than tzfenraedn ?.é)?charide dose 9f
o SRR ST, bR Byl A Aoy e
conligalg 12 BFe3eB} 7 [MEY SSEINAIO8 SRR 1PN BE SAELIY S SO5F o £ach of the
at lesast twik & menimgéidiscpdiysdicoleatide conjugetest Fomexaple, the dose of the Hib
confmgat'tengéy b&asleast YBCZIVE! 306, 40% CH0% L& ET0% @r 80%awaﬁthan the

| i . .
el 15h s R o e GRS MG Pl B e

coniyPBEsi n via a linker (for exanple those with two
hydr ozi no groups at its ends such as ADH) using CDAP

Theftgﬁ'n Eér%ﬁ&a?ﬁied?%%w%@ﬁ/%@ridé@ér dhyasatchariddeAPolySadthafides are
. e, . a [, an
s 00 5 s TRy Beut bR s o
methegds sehjferoraniie £P49 4534 %Epﬁ%ﬁﬂss)?”? [Qptonally jby mairofluidisation.
Polysakgtemided aandee sizedanrorder fur cadeice vidcosity e polyeacchaldes samples
andgﬂr?% %%b\é%gllerﬁﬁ%y*?ﬁcﬁugéaﬁ% grlﬁgucg]t?‘bltl déécét‘%ﬁ&és MRNéharacterised
oy e eivyees e radiRe W' o tUinbE A SRR S gvpicaty
S-3Qrepeatynitsd-ed such that at | east 50% 60% 70% 80%

90% 95% or 98% of the repeat units are O acetyl ated
Il AR Lol B Al 90 Wi p@ies an
civigios Ve, o s ErecsRuse: e RlCiiicas g ai the
polysacahandes within, the firmmveagenia sempesitigpparh Femalliband g#einslude N.
memIhgitd@s tcapsulas patyg/é@ﬁsiéidebarEHeaf‘di%SeOi%grettgé adreolirs usfhimmunogenic

; ; 0% 90% 95%
contpBljafor YEET ol A et uni ts are

O acetylated at at |east one or two
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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positions. O acetylation is for exanple present at the
O 7 and/or O 8 position of at least 30% 40% 50%
W@y /0033 80% 90% 95% or 98% of the repeat BCI/EB2006/606188
an enbodi ment, the MenW capsul ar pol ysacchari de, where
resent is is at |east partiall ace
aur Gt%ﬁalr SA@P’W&.@PCWH"’Q[GW’Q 565" %n%d%?e% E%O%érﬁ@di%s %F‘%Q?mpos't'o"
compriséiS tamsiuldr heolysapetridesi drsolgosadtharidssy Herived fiomagne or more of

sech E AT W38 ¥R I?Qﬁ'l\t'él.@éﬁa serivsefitidyd. A fultRet Smb&diment comprises

e present at Ihe nd
corsi5 POk RS & BBEhgIIChll el b St 8l Bheymonio
Thet preumgseesal @ﬁpwar Pﬂ'y%ﬁPCBﬁ"r!ﬁﬁj Pﬁﬁmosaf’ﬂ@”ﬁérﬁm@& @ optionally
seleb@d)f&)meémtypde1 2h®r4e SpEASEBIL7H, 8, aN, 9\¢atlA, JdAL nzﬁlm 15B, 17F,

18CO§ lé@lﬁ ahB%tsF%pﬂid?\%@} fr&W’é?ero’iQp@s A%, 508, 7F, oV, 14,

B It e e 30 8oyt b33 Eapsutar
poly@amt\etmsapr oligosaoeharisies it &anéqucwﬁw Gurasisp s furthgh egbodiment

comtiséL et TER, B 11 40 yps0ii capeifar poRsa@bid&0ef SepHylococcus
a%rm%%ﬁ%pﬁé}eerﬁ ﬁ%nt“&irﬁﬂ'lsezl?ﬁe DELSRRARRE p%fy or ollgosaccharlde)

1on rerers

frorfu S B8t &niuEner SISy PATPURES U gp%%faﬁ’é’eﬂﬁatxﬁ) B Topo o
Type Necapslips palysecharelesr oro(pllgpaaqg:bamc[ﬁ;aqf &ravpl Batreafoceecus. A further
emtib@ﬁhéfﬂaédn@d?rsel; Nhé@ dapbliBepoRsRAaAEs or oligodacthuiigs nsfcGroup A

stregtﬁggchc; Gxgem)ggl y 1tuptﬁ ¢ Eofy élrﬁh'?tqgggf ro'né%ﬁ?otglhkénd ophogally multiple

uga e an east neni ngi't
typeﬁdﬁ%&’é’&ﬁ%rl de conj ugates wherein the Hib conjugate is
present in a |ower saccharide dose than the nean

In a?ﬁ@ﬁuha&h%tsd Qﬁ@ ifnunBgemt doRmsokitibMof Nhe TRVEMIght datins each N.
mer@%q@/ gﬁ:pesu Bl p‘é yggcééngﬁéé &Pa pé&é i B?e%é?\:r?b ¥ dzdpg% H'bp% 2-10pg, 2.5-

OWer_‘sacchari
5ugt AU @bﬁmlméu@,ﬁ@rwn%&%aeﬂﬂﬁ@ at |east two N.
meni ngi tidis pol ysaccharide conjugates. For exanple,

azg]a r?neﬁtf e ﬁ’o ﬂ‘ié’&ﬁb@sutfﬂﬁ%fﬁﬁe@ﬁvénﬁ@ﬁ%ﬂ&?&nple contains

& a?lq)g/\go/ Jugaag hglsﬁ%ng\é%?;/%go%? g?/%\}egw 'éﬂ@@pé h‘? and Sug or 2
a“df Bwg werarpundreniengfttyi 3idapady saet RAN &Y. c'Bﬁj”G@’é(f”éspO'YFﬁ’éCha”de
confugaf®s’ asacs@batarde dobe of waegeqrod ysd2@kmr 8 deg 10pg, or between 4 and

7ngHra tg/e%’ Pol ysacchari des are isolated from
bact er a or ted from bacteria and sized to sone

degree by known nethods ésee for exanple EP497524 and
“ArdERAOT5 2B proxineatelyt arerdefingd las withiry t1% maie Salgssef the given figure for

the Palppsassipg ideptisan be sized in order to reduce
viscosity in polysaccharide sanples and/ or to inprove
filterabili ta/edfor con ugate

In 2y SrERRDE R 47 I‘Fa‘FQé‘EFEOéB'iOQé’x%B‘i/'W"?%@a??@a'%a spccharide
doshyalrtbé Vit dapahiayide cohisgaigewhiah tis fal xempiftaserthan 9 %, 75%,
70%r609%, $d%P40R! BY%, 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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5-30 repeat units). The nmean dose is determ ned by

addi ng the doses of all the further polysaccharides
wa@ea7doosidi ng by the nunber of further pol ysacRP¢HEPE&006188

Furt her polysaccharides are all the polysaccharides

wi thin the i munogenic co osition_apart, fr |
dose gh thenldibugRscharides i fegexangrle betyran %9%;?(5‘%05{8-“}\337 3“5%% 40%
and 0% 'od @s@ind sr exactin&0&ofitie bivestrracabgede dosewp s ot wast two,
thre@rfoMra&Céa‘Eﬁ of h@tN'rﬁelﬁﬁ@h&b PbRsRENbAdePCcIHgtes. A Hi b

saccharide is the polyribosyl phosphat e ( PRP) capsul ar
pol ysaccharide of Haenophilus influenzae type

In ap lenpedimart f men\zﬁé\tlpvetaetsmf@rl% fpse p eq'Cé‘agftth? ﬁb'east two, three,
fourfdﬂelahﬁroflﬂm:NEPneafnlgﬂﬂtscdsraysadehamiej copplgetes issoptmnblly the same, or
at least two further bacterial

app;&w I&‘i’hdé;?%}ﬁ?” ugates in addition to a H b conjugate.

The at | east two further bacterial conjugates my
Exampigsiad gnmunmﬂlmgqmp(wltg)ngg%gm igyentign @g@@@’ﬁg@qnmps consnstlng of or
combﬂﬁh gates. The i nmunogeni ¢ conpositions of the

Hib Bpﬁﬁgétgo%dnﬂgn,&%gﬂjrubﬁt% iy M@ﬁgl 3 g&%ﬁf ﬁoﬁé?l?Hi'%%E@r?ande dose

ratiogt PbptEeodetid: ﬂrf%??mﬂ%oéte 5574 ep g@} W) (§Q§@Ba"y' the
sacdhaBtle dps@obidenA isyreateptiian tise amam@mwﬂ@% or
Hib %bﬁ;ﬂ@é{tbmcmuﬁcej@hp@ét@ s Mehl cumjuiae) diptiemdily dtsaccharide dose

ratlos nﬁ)geﬂa“ gOJ’POFhH' b8, APOIF@E' ?ggiéqqﬂ?u{ §'r5 1 6:6 (w §/W21 Optlonally
r

Cﬁ@acb es ’or oligbsacc S der

the gacohgide doect ManCoig gseater Ban pacaharide 4 ia

Hib enjugatietandi Men® chJugaterarEhMedemugmmntugedlycairﬁgcf@aﬂde dose
ratldéoéfyf'?f@c hari des201:49| Hapsapenan iz s 4ar |1‘€'5$j 1t 6: @WW/W) Optionally

ccu noni C ar
e e e
Hib spriugatal angd M@P%@P@J&g?tﬁo?ﬂds'@% fRRdugRte, 2)pt|gnallz{ at§acg¢@rlde dose
ratidsBof 17E2, 8:2:19M;4:3\1:410A;8;4, 11%6: 3128;3 14:4,1685, 168 (WL, Optionally,

the égéhal:‘@é: dosebr I\,?e%ﬁ is até‘r"‘tﬂa@% {feBharRfeadds¥ of MeAW.

ser ot

i S9niodlR VAR RBAIEnaI Brubets. ittty Wikonsride dose
ratics er1 226 12absd:ar 1801 Yyt chfd dekS.ok4:41 ﬂé%dc%ﬁa(“’(‘@e?pt'ona”y
the 84cchbAdEybs2CaTOMaIRA lalglréalér thén ther $dveharedelunde of MenY.

Hib %8@@ dt Iblgnwy&% %?te ZH ey SnjdgHRe ddtlbné]@/pﬁ“sla%&hande dose
I

raide o8 1912 oo e aaz&%amﬂ nel ! B 33, 114

1:5:6r 1:616i (gub\ez)a&manallyetpe fspeghagde dopm pf MAnYusr greater than the saccharlde
dos@ra;bmhwent conprl ses the Type la, Type Icl Type II,
MendY Rfedd, 'm é/?\egéyécﬁ%ncﬁphamagﬁf qquﬂ P'br 2t1h1 -1 or 1:2:1:1

a0 arldes oup B st rept ocoocus.
Or%ﬁgafﬂeﬁﬂ 10551 g‘ﬁ""f)he capsul ar pol ysaccharl des or

ol i gosacchari des of Group A streptococcus, optionally
A frinet BSJect eMBEIiMieAgorils 4 eﬁfdneoétﬁndﬂsmgothellmmhdgenlc composition of

the |rf\)/g|11t?or?1aérldya Hﬁgrmaelal?tlcally 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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types of Mprotein. In an enbodi nents, the immunogenic
conposition of the invention contains each N
worenwrngist4 di s capsul ar pol ysacchari de at a doseCDEP2006/006188
between 0. 1-20ny; 1-1 Ong; 2-1 Omg, 2.5- 5ny, around
Opt@) n%@% ﬁmé@en@co@ﬁrﬁggﬁnéﬂr g%é@rgés Il)%’ tlhgnﬁ\@mof)] "RoAfAins an amount
of anmmmnbauff@entdmamaece:tmtlmrmmetmepcms@ tedbe iramupaegen. Suitable
u a S e
adju‘%/gﬁis %%Fu%e %ufjl aré al(f)dgu%girgdan u@?ﬁde}ﬁa%:btlﬁg @aétﬂﬂiﬂ u?rVﬁ:hoéphate or
alurgiatim bydrohee)qumiﬁmen giixtures < SAbt1y.sauEvam |p§@tld9@ ﬁpmm derivatives,
myc%ba@teﬁ% C(%ﬂ[v{/,@:prggér%tn%s? k?ﬁér’/&fpﬂgsr%lu ﬁ\g qllg%oex m gg’?lﬁ:néjcm derivatives,
non I@(IHOlblmtk copolymep sukaatents| Quul Ar ehalrrhitaxdia Basuwmthpwyawhazene
ono ol 870 R B o5 BUIEs | COMAT oL BOFRe Ghscrbed by

nogeni c
Takebaghoef ali 990 Nathee 340BFR-8En contai ns a sacghari de

dose of the Hi b saccharide conjugate which is for

exanpl e less than 90% 80% 75% 70% 60% 50% 40%
For30% /20%enindilidis obr tHibMepacoghinakians ogiseissed ofibeme, it may be

aovpiBgkadn d ey il 06 SR EGRIn a0 12

Hi b saccharide is for exanple between 20% and 60% 30%

As \ﬁlﬂgﬁlﬁgr(&unog;é%%%ﬁéhgbs g8 9%%91e9rth§)frﬂ Xloéga?)péﬁééﬁ?e amounts

acch ast’ two our
of themicimarfogens Must be deteghined |eanma1hs aEe¢taﬁs| tddeconpidgreddrciude the

. t e it ot
o oS0 AR o AP e RUABMER Gu O Rl s BF covrenty
attaslext toear adjucmhpu gamer ioteim o stheoeardsranpite of administrations and the

nun?q%@crfg%é’u{n?sﬁrg dé 69)/ ‘beSQ%mé%/&d 3 chzféé{d?é aw%n%@vn in the

owes dos east
vactioerartoand: gdh well wntmn rdne a#shphgnmumlgglpnsltysraékﬂwawuéetermmatlons

§ chari dedose of the Hi b sacchari de
W'th%ﬁp# &ge” ﬁ‘ﬁ ?’? Wieen 20% and 60% 30% and 60% 40%

and 60% or around or exactly 50% of the | owest

The> 3L a%'g?ﬁte ﬁﬁebé) bt & h 58?1%; ErQ{ wrf Qe pmarmaceutlcal

eac ng|t| ysacc ar| conj ugat es.
coniposiinn erbadcine af tbe InmtlpnveTunIQaHy thnemma@mawrtyéntﬂ@iw of the

sub?l%ng%q? B aﬁgﬁntaf&eée%@éﬂy ttoV‘Qc §§ intbRYEd A5e ERRlle Fhe maximum

Ingrtidis polysacc ari de con ugates I S
conoqmtracblnallsyhe heagmum amoualp heb ¥iilhuersaip iphedletigneor homogeneously

l\ﬁlﬁnrﬂr{é AP RSRIEC KR %dcte' %Smf?\ﬁmﬁrhean‘léﬁfﬁ%f b QRerapeutic
I ons consi sting onpri si ng:

agent |s optlona|ly one which will prowde a single therapeutlcally 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 10-20ng, 5-10ug, 2.5-5ug or 1-2.5ug. 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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H b conjugate and MenA conjugate and MenC conj ugat e,
optionally at saccharide dose ratios of 1:2:2, 1:2:1,
w@2007/800314 6: 3, 1:3:3, 1:4:4, 1:5:5, 1:6:6 (wW WCT/EP2006/006188
Qﬁtl onal |y, the saccharide dose of MenA is greater
t han.
TheyReng oo BEHAR, & FIERGRSR, riEfon Flef (2 BP0 et or treat o
marsraalc H{or | dmn:lrjsear aumes @Etle_f\tE SJSCQDt@*el to 1nfe,ct@n 1by: mpeans  of

adn&%leﬁr;\%?rfna v%cﬁne JV/la s%terflngdb 3guéos§| Rdute! A6h§m§MV/ ‘éalent is optionally

e saccC se of MenC 1s
an mfaah(untjer ta0ohths), caatqgidlee (t3-244c12v16 P &ﬂé@%bﬁi)ea&hdﬂ (210, 3-8
nC I
or UGy EPPL JIBLEAT 11258 £ 9540 % B oy e ver 12,
15, 1188045r 21): erhese lad@niBjstratiagnsg may: m@depr@e@uopv\ylﬂ,) the mtramuscular
n .
R BRSO RS A PE ol s o e
oraltatimentpay, aespichtdvizndenitoniinara tractso tntraoagal|qdnam|stg@t@@rpgr\4a§@nes for

the freéf?noen? H‘%ﬁgﬁ’rﬁqﬂﬁz%zotli&é%%o]r islglbé&redl( & ﬂa&gf)ﬂalﬁ éefal carriage of

pnetiimecet cd!rabedmrdcﬁbcmfelmw&em@dgthgataétﬁn@amg ipfigstion at its earliest

stag@iccﬂ%rglygﬁ 10 %/%%c?r% NP in {eﬁtlo%o%yonaﬁ?rﬁi‘ﬁ%té\‘%%s a si c?Ie dose,

conj uga at sacchari
comﬂmeents anere@‘ rody dls@ b, cofladmmstereld upggthellatznhq same:tigieqor at different

tlme.[sh or |h%t(%ﬂ§e it éaé chitirides % %Bﬁeﬁeﬂlt & £ vhubng tthQtdOGf&Iail)é ¥dministered

ari de ose IS greater t
sepsrmtatiat tribesatos dimef onve:? YweaHsbaftes i gamnisifationsih bacterial protein

vac@ﬁg r%?t thaf 84 ergg 758{]‘]_18%'%@”?(}?&509@% Wh%s@%?@é‘édhd&her) In

10S O
additiod:td,a &ingledroute 6f gdmihistraion,12 slftereni rgutgs of : aaifmnlstratlon may be

use%/tj—‘\?? x&m?e av&éﬁ” atm]% Ha? B3l d %éecbg gﬁﬁéd\ia‘?mgﬁs\ﬁm%ft bacterial

ter saccCc a
proth’EIBAnanbacaanBBWahW menmscwaﬁ (ﬂﬁle @réramesal).r dft sapshafides are

pre%ein% th%ry a9 Pezav(\#n Wﬂnste}i c? fv rle} and ‘BEct%rl%i p;rﬂt%m%rméy Be hatinistered

er asp ect o e I nventi on
IN (oslm) \Aae@umencmmpsme@ot the lnmﬂ@g@y ke adminisdered M fer priming

d058§(§| %%ﬁ#%o?&eﬁ@&e@ pharmaceutical Iy acceptable

n an enbodi nent, the inmunogenic
conposition of the |nvent|on is buffered at, or

Vacgg%tﬁéggaﬁ& |sgﬁh%ﬂgd§§i%e$ iV c8nd DeBigh (¢ 'I%easﬂﬂl)uﬁrt @n&@%djuvant

or exa |nnunog IC conposition
appoyachacleds eBowéll tN‘hE i &viavmen Mé) diePondllenum Press New York).

Encg§§dﬂ§{ d |ﬁﬁin prfesﬁ fes&dhbed Bg Fﬁllez{ro"i\P Ukl sdt8st Agngz. or

suc as sucr
trehalose Cptlonally t he i mmunogeni ¢ conposition or

A fUAREH BEp&t dfhehd MW@RAtidroNs CanIaatlﬁé Iﬁn dof eohcavhitamin or sequential
adj uvant sufficient to enhance the

2R AR AOEHING, 40 By AP SR 8 PR O dorn Gprering
profectiort fda tHost abélﬁstrwlsléﬁs‘éad:d@eﬂ dyuBdrdetelia pedsstist @ostridium 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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al um ni um hydr oxi de), squal ene m xtures (SAF-1),

mur anyl peptide, saponin derivatives, nmycobacterium
w@edolz/oomhd preparati ons, nonophosphoryl |ipid BCT/EP2006/006188

nycolic acid derivatives, non-ionic block copol ynmer

surfactants, Quil A, cholera toxin B subunit,

pol yphosphazene and derivatives, and inmunosti nul ati ng
andcosgroad esnt@inBCaBYrisng bitrees: t hose descri bed by

Takahashi et al. (1990) Nature 344:873-875. For the N

meni.ngitidis or Hi n.,.combi | aps,.di.s S a ,
. PRericls, ool RBNESRNRATEY BRI SRS Py W eF or four of
seregiipyRsafit CoWV 8nY Yag?numgd ia aggarrier profgin, pvherein the average size of
each INYWa@Riidis polygaeshardens aboves8aikEia)&5kDa,®0kDa, 110kDa, 120kDa or
'B'Q‘Ugtg-loﬂ i isgffective amounts of the i munogens
13ot(rus't |e %gtqzédrwﬁed enpirically. Factors to be
consi dered i nclude the i munogenicity, whether or not
or the i mmunogen will be conplexed with or covalently
attached to an adjuvant or carrier protein or other

Hib%%&ﬂaﬁﬁe cBrﬁ]Q%ﬁg,oénoadm ni strations ?23 tgﬁcﬂu?‘ggr of

I muyni_sS). N ges, to be adm_ni st ors
N. EYBEHGlin SRS WHlo POYEESHBTSES. TR 31 (1SS! RBFA Nt HITFS gfefour of
seragolis Af Ci Mnand Yogorjugated terakeariaraifolgint avhereintthe aserage size of
eachN. MEHing s BolPaeRERATERITE %E)b\ﬂ?’_éOkﬁ%@ .7a@i,moaa,nt1ak@a, Ib2OKDa or

sen: Y concentrations in the

130895’r%@8€'&iIx(gt{m'ggﬁpositi on or vaccine of the

invention. Typically, the m ninmumconcentration of the
Formulasbmrma@nmipiesanf dnetlib conjugsdearandt theadhi regmingitidis polysaccharide

conjuBbRBERE asla8scritBl Boldle nmaxi mum concentration is the
maxi mum anmount that will remain in solution or

honogeneously suspended within the initial mxture. ,
A frdher; aspaghc, then EVENYR it avBaFipe ofit a femepRgRRItanE or sequential
adnégjstnations comppiising vy - onudti-vdierth immuhogen@y icdmpasiionsglfer conferring
prot(ebtgfr\aiﬂ%ﬁbé?taidha}hs?ﬁfe%gé I Bs OB 8EepbObccl PRelin¥Biae and Neisseria
ey é@ancrs%s, {]o e"m,r_c)l rrum)gc;h)lncle&& rati og IS an ﬁem)tﬁ\nt it_optionall

THAQUUR A PBHOTEIS 25 TPRATUE pBRU 88BN EPT (REMBIF oG Khe y
compgigesa first cpnteiner e@MeNisings at t he point at which a

honobgeneous suspensi on cannot be naintained. In the
one@a$ioréiconjufgies ofl@ sadict pidtsin ahbi@ capsulat saceharius frarh Streptococcus

ool B o B4R pfp P ool serope
selemte@(tjfaim tml?li@ﬁmpnsipﬁrigwfm,lz)( 35458 8A, @B, IF28n9N, BXaOA, d3A, 12F,
cterial ari are 10-20ng, 5-1
14, gﬂ%%eésgn‘bgér&? E&ﬁgﬁgnﬁsgﬁerred anmount of the
substance varies from substance to substance but is

deasi lﬁ detterm' nabl e.b% one of skill in the art. The
and,2:secofd CoMaRSE TGS MERe present invention may be

used to protect or treat a mammal (for exanple a hunman
N. phingitid)s tapsiedrt pblysadohaliddse Glohomat 1BNsteAss tved, 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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adm ni stering said vaccine via system c or nucosal

route. A human patient is optionally an infant (under
wda2oomoeBne) , a toddl er (12-24, 12-16 or 12-14 PONEPR)6/006188

a child (2-10, 3-8 or 3-5 years) an adol escent (12-25,

14-21 or 15-19 y earég or ~an adult %Ha e over 12
N. mening@idisr capsular TRYIYEACKHRNGRSs TPEY ,abr{ga 976 n¥YQyqihree or four of
serdgnjupstA,0D, W and Necanjugaterl scalcarrier ipnoteiap eiheteiméz average size of

each At hRARIIRES iy saebitaidane absve’ SUKDRS 75Ka, 0Bk DAICO9Rba, 120kDa or
m ni.str t|on the oral/alinmentary, respiratory,

1
130 ?n"(paﬁ?ﬁ" hf"?%% I ntranasal adm ni stration of
vacci nes for the treatment of pneunonia or otitis

Exafpibisaofitise pliteé@vjugade Gad theasio pleaingitigisgiolysacchaige cohjugates are as
des@iedmRepeci can be nore effectively prevented, thus
attenuating infection at its earliest stage). Although

Typ§p|ﬁ/g| aCg%geztcg)cgg:(gsgﬁlgﬁillrgw%/jﬁgp\éqﬁ%ﬁa&p dmv%é@%& rklt o?sihg present
mveﬁ@orﬁdmnnlclsm@h@ed saghbidy  aitigehe (saat‘nmetllyrreomugabd) wherein the
di ff er nt tines éfor

{
polyShectBrfes reucqNetiTE phiseat oL FerobRS ahPhr dhefisgus chosen from
the Q@@roahﬁhtjh@dif 1,Ipe 3sang, A, 168, GF, 8- N V@LskiDAafitt Ar 12Mel4, 158, 17F,

ocS NI o3P B, P35 bbbl e KRR e . 0. 107

and rmp ethldirQaII? a@theaithk Bérot)lples afieliindledtino the sompbsitiorg Ufbe example
istr at [ outes of .
thosa e PA fiodt PIRDRE §/4b88 bUaiEac é;égnﬁf“g??’ﬁi Pgfionally more than 7
sercﬁyﬁdsgﬁrﬁslnﬁlayedm\ mbncambar @d fbDlr(sitaltceaaieleas’tl 30, Whi15t13 or 14
act er r ot ei mi ni ster

serqyiger diftsPs B FRVPTII o oP) SmPPOLICL s 14, gapsulr
polyﬁé@ﬁﬂﬂﬂes teyednfymbserotgdpei sBe4cd, 68 {Br 9\V D)4 ar8C, 19F and 23F

erial pratejns e a IStere )
ot pomvofthd vltan matbosindiledrihe aieRen Rui¥st 1 polysdecharide
antlgéhﬁ (iptdire1lg ctohMghited) fire mdlgiedpammughcfudtm%rf Mydaodsarzele antigens,
ose C re atio S n
for SYaa 23 PRe uEh SRECEIST T 2afch ats o HF+ Soor BRI 11, 12F,
14, (168s 1PPWaBt, WOA. 18F Negynear,\23F and Bgﬁﬁ)arlél alsalrofteaytated by the
inv N§w Yor k) . Encapsul ation within |iposones is described

Oyl lerton, US Patent 4,235,877. A further aspect of
the i nventi on is a vacci ne kit for concom tant or

sequenti al ration go n [Li ent
The; RRRITBRAGRFY CoirDaRIeS gife meepeRtsri it i aniokflin carrier
proteinh a5t exagle) SRM Ye delanen el bigpfmﬁf@e@éwpapf?é?'ﬁ U5 9r gny other

carrfer pRitéihslbs Mdntibmad abdver ynebact er i um di pht heri ae and
Nei sseria nmeningitidis and optionally Haenophil us

Optllgﬂglljy:,'l g{]ez\?agﬁpg%q %(%qur‘gl}:)a goaqtgsgg tttH{ﬁfceorB;%/o g{?{gﬁ 8§:§mple, the

kit optisruallyl compyises 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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di pht heria toxoid (DT), and whole cell or acellular

pertussi s conponentsand a second contai ner conpri sing
we@Raneee31dN. nmeningitidis capsul ar pol ysacchar i PEFEP20061006188

at |east one, two, three or four of serogroups A, C W

selegge féodé A §r%%g%‘iin£| g %M%%J@'d@ 7PNEr &l Moy A, 114, 12F,

eac r‘rem hgi I's pol ysacchar’i
14, aﬁbm5@m19N5@BaZOM%F and GREla, 12CkDa or 13CkDa,
optionally |yophilised. or H b saccharide conjugate,
andgifirdicontalieheePRiRg: capsul ar pol ysacchari des from at
| east one, two, three or four of serogroups A, C W

N. ﬁﬂzﬂm /t%nhﬁﬁﬁﬁﬁdpbﬁsﬁccﬁﬁﬁcﬁéserfroﬁf %Qbﬁst Wﬁ@rﬁ/l/cp fh‘i‘@e or four of

g nin It saccharide is
serdpifs R R @ Jeiorugia e s P SieB TGS T8 miighé size of
each ¢ imandngitgis plysacchasise. is pbevA QD2 ASkRamM90kRa ot 10kRa, 120kDa or
130kiDh, aptibhalyayephillivddt he N. neningitidi s pol ysacchari de
conjugates are as descri bed above. A further aspect of
the invention is a vaccine kit for concomtant or

" sequential admnistration conprising two nulti-val ent
i mrunogeni ¢ conpositions for conferring protection in

Hib 8aduhatidé 66njigdte irgase caused by Streptococcus

N. E&%W@ﬁa aéllﬁz? ll\lgblﬁs:%rechgr 'fr%g{ te%t dﬂeﬁ?taeﬁ OR% oﬂm%é Yor four of
SerQ%?Li'R? l Py‘/\{:a M SYugated F%? C@H;g)aﬂrﬂt&f” d‘éﬁ’ﬁfﬁ'” éhena"eréﬂ% size of
each V. menéngitisly priygassharfdeds ebove 80kDay; dokPan 190KDa, tiybal 520kDa or

130RBE HAibhalR 1Ifdphims&d r ept ococcus pneunoni ae [where the
capsul ar saccharide is optionally froma pneunococcal

serotype selected fromthe group consisting of 1, 2,
Immginogenic  cgmpogitionsy Fcorgprisyng — gigninpggoccal Acor%ggates_m for example
HibMERC, HittMedST, HisMenAWE, HiBMenlYF, HiI@En@whd B@MenCé{ndeMenWY
Memoﬂgnﬁﬂml\%w CRABW, SBACE! MWy |\ér MBRAOEAY, '|Hd:|§d|ng kits of

5|m|gqr PB’\RPS'H‘? @/ ﬁ@g’% gar ' %\8 afefa\c/) (M a&a#@@ C m%ng%taé}é\g%ns fFHrr? Fheasles
and(sr mumpsma@ﬂé?rnruuﬁﬂér ang{ot hearigola: afar sHRENE éféﬁ:H“RPmQOCOCCﬁ‘

immuebgeric tcothpspiohy sartaihar artigens fadmvmeSﬁk@amuﬁﬁjsDand rubella or
mea]sﬂeg‘ mﬂé%@éﬂa 136 RicAla. 130 emBBahRAR! th¥se viral antigens are

optloXa(ﬁe presenef‘ in tﬁe 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 compaosition 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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H b sacchari de conjugate, andN. neningitidis capsul ar
pol ysacchari des fromat |east one, two, three or four
w@boogeemsyt oups A, C, Wand Y conjugated to a CBCT/ER2006/006188
protein, wherein the average size of each N
meni ngitidis polysaccharide is above 5CkDal75kDa,
10CkDa, 11CkDa, 12CkDa or 13CkDa, optionally
A fulthemdsipecisaf dhe Bxentjpnds anfmimosogéric campasitanef iredinyénion.for use in

the rfﬁé&'trﬂghtt ofli SrePsHibh 26C Hddade EAUREHOBY ©8. HMéhimdfitidis and optionally
T%RI cally the Streptococcus

ri be
Haem?g Wbﬁq’f’g‘ée’\%%i’]f%% I'n the vaccine kit of the present
invention will conprise saccharide antigens
A futthet aspeat dfythe imjentior sd)se oftitbe dnmubbgenio tyrspasitioar erde@ecine or kit
of 1 RvERHdnVRGhE rrﬁé‘ﬂ@éctbr‘%aéfta Wca%%rn@tfdfptﬁé tRé‘atment or preventlon of

dlsegses4cau§e8 é)“fN grggﬁme}@gd/rg %ﬁ‘g HpF g%ll E\Fn%ﬁ//&/sst /é@%nzii m’fefélgn

17F, 18C, 19A1 19F 20, 22F, 23F and 33F. Optional I?/ .
Thetterenst ‘sampeging’ )'}mépfisﬁ‘c Ia[]@iéCCG'B)”Sﬂ" hereip agp dntenged by the inventors
to bgb&)_p 's\abstﬁ tabaith ﬁestsrn% yo%ﬁ&smgeof NebhEISbr Bnd RBnsists of,

osi tion, or exanpl e those derived from serotypes

respectivgily, igvery instarge 19F, and 23F. Optionally nore than

7 serotypes are included in the conposition, for

instance at least 10, 11, 12, 13 or 14 serotypes. For
All refesensee or néteobﬁm@aw@rplted vathin Wistratentespecifipationdase incorporated
by r€fefesdk dergi@l ysacchari des derived fromserotypes 1, 3,

4, 5, 6B 7F, 9V, 14, 18C, 19F and 23F (opti onaIIy

conj at ed n enbodi nent of the inveption
The| gy t TS‘%‘ZB‘W@ Hyf %@cmgwﬁwg %ngzﬁafh examples below are
carriedrguti gaing chfarsiaed tagbhigues! which areuel! knawrhand routine to those of skill
in tHROArY, SEXeshannete oar;etrw%er&scﬂ;wdggw;agl an%éﬁmbg\e}tarél gt;l\@hative , but
do ”ﬁt{ﬁ?%ﬂﬁpﬁ'&'lss 17F, 18C 19A, 19F, 20, 22F, 23F and

33F) are also contenplated by the invention. The

pneunococcal sacchari des are independently conjugated

to any known carrier protein, for exanple CRML97,

tetanus toxoid, diphtheria toxoid, protein D or any

other carrier proteins as nmentioned above. Optionally,

the vaccine kits of the invention conprise a third

conponent. For exanple, the kit optionally conprises a

first container conprising one or nore of: tetanus

toxoid (TT), diphtheria toxoid (DT), and whole cell or

acel |l ul ar pertussis conponents
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and a second container conprising : one or nore

conjugates of a carrier protein and a capsul ar
w@amchenside from Streptococcus pneunoni ae [ WhePEI/EPI®06/006188

capsul ar saccharide is optionally froma pneunococcal

serotypesel ected fromthe group consisting of 1, 2, 3,
Examples 6A 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 158

17F, 18C, 19A, 19F, 20, 22F 123F and 33F]. and a third

&@E PLNREp S BN 6f§o!]§ac&#arn3@%ﬁiggétb§j' s capsul ar
pol ysacchari des from at [ east one three or four

of serogroups A, C, Wand Y conj ug@;ed to a carrier
Thepeeyetsing binding ef Wagmephilus: infeenzag (Fi) RBRrpalysaccharide to TT was
carrl’@l’mm @Iyta cbuplimp thyshaistty develspadsbyediow et &QRection BBdmmunity 1983,

(}#g #—%%P ﬁﬂ%&hgﬁ a‘?’f% Detivatd '&%%U CNBr and incubating
ﬁ%f wes et 1P 4o SR adinicics Stygazide (ADH)
wasomqedtamﬁ trtchb@t@nmormoued & & &urthgr SQpsinatesCThevaptivatyd PRP was
coupled] dptfredt RtanusatdxoRt viar 8adbliimid ecdidensdtnavsing grethyl-3-(3-

e EERID Ay IFLIP| O EOMLSPRE AR 1 8RB P
readlod ifBALIAY af LAY IERAGMY AthYAlSePRE. EompblWes ghiusted to 5.0 and
purlﬁmmtaswmg)mehwagcaﬂdedab readh 2gag 3/md @ctietedrfIRP. The resulting

soluttbR NRAL lertHitGVBREE, ddy sbwmmmd IstiiMg N Avter Hiitd®A Gfough a 0.45pm

merfhBlE" e chhAgE as g/ﬁ ol @gh 5P &Yoo NB AL BB swoden

colughpradibrate in %ZMM%% descrl bed above, opti onal ly

conprise antigens from neasl es and/ or nunps and/ or
Medd/et|3nRg Q(e@rwéférplr&ﬁlcbé usﬁ'@rnaQNé”ﬂSBb@acdh'&ﬁdes ( of over 150kDa as

mea}ﬁ?%'%%é(ﬂ?ﬁ@rﬁme"@érggﬁ“ Ao WeB opRAleet iing cather natve
polygaegharide @b slighilyamisrefiydisas P@qucﬁh%[ﬁ’ee@fb%\tﬁr (@0kPa ashengasured by

the MALAB ragthogehexamigie @pt Mendl and Blea¥-dm cdnjudales weragroduced using
szeﬁgﬂﬁ)@a m{i@és to'ﬂ%rdﬂ?ﬂ' %l aPEhQiredih Mﬂ&@%éed&ample 2).
i

th
Sizif gy B EIoUEISalon §PPder r@gbd@sp'zg? Epifisifi, B dRPargtus. The
polyaamhacég%wmthmmtefgdﬁm@ughmﬂr?@@mte@ conposi tion of
the invention, conprising the step of m xing N

Actn{?ﬁlb'n%dtdo%ﬁwqg@%étﬂe RO %S 6‘8&!?.6%& #ﬁ\ﬁ/ddﬁ%g@& ah83%b 00/56360.

ser ogrou
Briefwripe gawé@poh@n@e el ¢¢r@|en§5attﬂneqfr1 OvdOmg/ml 1920 NaChpH 5.5-6.0 was

mlxi?aﬁﬁll? DA Bh !(Jm/mm rﬁ’;} Brebgr%deh‘( ‘55&9@ trﬁé/’?\ﬁF I oéO/?@QB a final

meni n saccharide 1s above
CDARpRrigeacc gr@l@j@tlo PP &1 or 1.-5804sr 1. 5 mlnutes the pH was ralsed with

sodium hydroxide to pH10.0. After three minutes 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.

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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Vacci ne preparation is generally described in Vaccine

Design (" The subunit and adj uvant approach" (eds
weomelobosM F. & Newran M. ) (1995) Pl enum Pr essPC®E®RP2006/006188

York). Encapsulation within |iposones is described by

Ful lerton, US Patent 4,235,6877. A further aspect of
In qrder toRPBRIGALNMPEA L£apayiAb RO¥$ACChRARAS 19 gERNYS HoxRit Visod spacer, the
follaxgiag netthali wessieed alivedovajeriibinting ofyinei philysaaciiride and the spacer
(ADBQ s @ARledYoltag M dupkiy ERdrhis@p Bgeviie &fd hbePssceABide ish8ctivated
undgﬂ WtAIES 'RGiibR bY% %&Iaﬂﬁ%'agmﬁnqny%g—%ﬁ%?thg%ﬁﬁn&[)yridinium

telrmun?sn onpositron r,vatpleor [ he ]
tetrafOEROr IR (RORGY- Yibr SPRCBEIACISMIBE CHYBIAIPS RS, Groygh IS hydrazino
groupstofore @i state igouresiat lingrhebfeantibe ispaceantand thef polysaseharide.

the treatnment or prevention of disease caused by N

nmeni ngitidis and optionally Haenophilus influenzae

A 10 ﬁﬁt éd?l?]}ionp%fif rgém %asaﬁggs% mg{h év Z\%Eg%\ﬁ%garg@gbg 4R Miution of
COAR AT BN weies G 4L B abtBin S CRAkTMMERA fatla 80 fREviw). After
1.5 miridesrdhg pidwasrraised te BH 1650 diheseasinytesdaten Ay was added to obtain
an ARHIMeriA iatio ©f 819d The pHoofahé yolbbmmwahdéarsaseanf toBeTizamd the reaction

proddaki8d fdr@houfdle terns "conprising”, "conprise” and
"conprises" herein are intended by the inventors to be

Prioo ¢ itloen abhjygativhsieatticrabhe puiifidd ThHesotutionemndctoa R SA 4xneplution were

dilufeld.to réeR SoncBihtrafof of @ 0MSd/et for PBALL B8P EGhbMA TSN TT.N

EOAT flat Sy RE p&o sOBI i 3002 B redth SHhar 3B bFES!HY EoACImg

PSAuwicdPBoANRP BYIUFEReloanle TEr BHTIEITIREENUS\SKRIF ofas @dded with a

peristaltigsunn @al 60 minhies htecieapaRynad TéramSiAes. THeheesoltingsbkiion was

left 180! AW @Ak 6-2G8C rirkidr GtifringStogb&iraadiiall doephiy GheSof Who Ghin. The
I 3 ; |

confifitas, SRR SRS of Rl Sfer Shd HAF Puffiec iihg 2! Sedrlgy Sa00HR

colul bl es are illustrative , but do not linit the

i nventi on. Exanpl es Exanple 1 - preparation of

Exapple/s aciehamirdtion onNind@alas weldt asivg it sbi ndi ng of
Haenophi l us i nfl uenzae (H b) PRP pol ysaccharide to TT

was carried out, by Iin hem st devel ope
Dethiors fexp ORI B I Sk et on el §or fAich thé samples
werggutess) OnHpie bRRdp the fasee tight geatieringadetegtaremepgured the light
inteAditied $celtBrecoatd! 6 anglkatbytheanapldkoleciiiar sblutiontdrBon the other

han P%nﬁh'tzeﬁ?z;g flfrdcto 5%&7@%%0@%521@0?%%}% determination of

the Qyaniiff o saaPIBUGFaem hese ptansliGsy lmpiAR.and Shape of the

magromsilechlesimselutior dan deadrtsrmimedi d vi a car bodii i de
condensati on using 1-ethyl -3-(3-

hedﬁwgghl‘fiﬂ)re@ﬂja'? %l{igl‘?tyit)\ﬁééﬁgﬂ\i{li isdfefinBRA theFERNT IFARe weights of
dde 0 the actrvated . -
all tﬁe species multiplied by their respective molecular weight and divided by the
sum of weights of all the species.

a) Weight-average molecular weight: -Mw-

_ZW,..M,._ﬁ

Mw— ZVV, m]

b) Number-average molecular weight: -Mn-
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reach a final ratio of 0.6ng EDAC/ ng activated PRP.

The pH was adjusted to 5.0 and purified tetanus toxoid
wor®7adoed to reach 2ng TT/ng activated PRP. TPEI/EP2006/006188

resulting solution was |left for three days with mld

stirring. After filtration through a 0.45nm nmenbr ane,

the conjugate was purifed on a sephacryl S500HR

( Phar paoV,aM,; Swegen) col utm equilibrated in 0.2M NaCl .
MMLC - jugat es were produced using native
pol ysac fides®( of over 15CkDa as neasured by

MALLS). MenA-TT conjugates were produced using either
rE)tRH@t Aehd %gﬁﬁf@i‘ddi\?s QRwaldridhRAw |§‘1h%r§tfde#é%§ﬁ§ deflned by:
pol ysacchari de of over 6CkDa as neasured by the
met hod of ex le 2. MenWand MenY-TT conj ugates vvere
p%pducgg usi mst’zed pol ysacchari des of around
asured by MALLS (see exanple 2).
Si zi ng was by 1 crof | ui di sation using a honogeni zer
Emul si fl ex G50 apparatus. The pol ysacchari des were
then fi I(Lmr-e@ ther mugds of @ goattdrilg eentrécit amdtrons and distance
u%cwvggg eBper;or rredhas dlescrl bﬁd i n W06/ 29094 and
ri e it 0 ari
concent rEeHEHNBEoNTE G B SalTS T aeyin of Belmgcigmglgeue).
m xed wi th CDAPsol uti on (100ny/ m freshly prepared in
abefhepolydispeisitly is defibéd asdha ratimaViw / Mn-.
CDAP/ pol ysaccharide ratio of 0.75/1 or 1.5/1 . After
1.5 mnutes, the pH was raised with sodi um hydroxi de
to pH10.0. After three m nutes tetanus toxoid was
Merioghsgcea) poivsepcharidestwdre/aralypeddyhdMALEE byatdadingf ontosiwp HPLC
coldnis (HSKE60D024rd E0TOFVERY uéecﬁinlcdrﬂuSinM&ijzepl af felpdiyaccharide

wergelragdec%r tb%té etﬁgt J:c%}nﬁogﬁd fREd it 2‘%’@5 op‘?ﬂiééd water. The

plin d
AR R AT Y b8P equippes
withaal [ oeY\eargoo |3sidd aD488rime) andxaruinteremetric eéfraq‘t@*ne@o( Wyatt Otilab DSP
equifipBdWith-a F10D cAnindGaied fitasatdodhimfi ed using a 10mMm
Kl eenpak filter and was then | oaded onto a Sephacryl
S400HR col umm using an el ution buffer of 150rM NaCl,
Thel GndleauldsmMelghts potydlisper€itiesi @aatl redoverese of i all esmiptm were
ty 0 Q%W?\eo
cal%lg%@gg @g g?inwéa{bé? z;%'eﬁﬁgol ysaccgwgpﬁtd%ﬁ%rgf glr]ﬁ t?gtﬁ?séra 4.12
f@fa “1-1 :5 (ww.In order to conjugate MenA capsul ar
polysaccharlde to tetanus toxoid via a spacer, the
foll owi ng nethod was used. The coval ent binding of the

ExaRie’ S 2GHRRL! S M ahﬂg irﬁrﬁ%ﬁﬁ@%ﬁé{ﬁ@ﬂm Mhﬁingﬁ‘ég 6@@3@& sB¥%d MencC-

coupr1Tng CNenr Sstry
Mﬂ ed under controlled conditions by a cyanylating

agent, 1-cyano-4-di nmethylam no-pyridi ni um
A phaserlbf dpeor odrdrodied studpmas camted ahtaceampare 63SK Rioldgicalse
meningaepteal eeroB®upHE oonjhgate yatgine dddnts 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
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Two mﬁ'v oSt e AP cppoid T
_analyseso une memoryan boos erre onse) or the ATP
cohort or s (for analysis of persistence). These included:

Evaluation of lmmune 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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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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Menfigiteemune nenory for MenC and booster response for H b
and Tetanus (before and one nonth after adm nistration
of 1/5 dose of the plain polysaccharide vaccine):

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.

26




10

15

20

25

30

Det erm nati on of geonetric nmean titers and
concentrations (GVMIs and GVCs) with 95% confi dence

w0 paogoesis (95% Cl) Determnation of the percreit/EE®0€606188
subjects with antibody titer/concentration above the

rQposed cut

£ o FroRHT uEnb G, £Dade s 4 oo bsnesfavelass P

of 295)]2|5hp51y titers/concentration after vacc:| nation

usi_ng reverse cunul ative curv ? C‘?{;ﬁ“t ation of

s driteiri-HerB/Ai Men6ti 2° 9898 18 /7 ¥9: heResfarth felpupd to 35,2.5/5/5

S erORAFAL HgbéhL{ll?-ﬁ/feﬂRb‘% E&FS ’\BH‘ ﬁen&é?&ﬂl@%‘?er?&ﬁto@s'm

group (G oups K, t he unprinmed group

¢ GTcmmn@)Hen%t*dﬂlhemthmnef@ﬁhtrhf@rrgém Hiberivean of

fy t .

4 orrPHEHeREHiE R, BEOIrREC hercloriBlo B of Heningjec
Blodd sanaples wereptaken gtdbe timetaf dre BMTVaccinatdose (ehvardt ondgonth after
the g}hgqlg ?#e 93% QAO@F&IO& h% control group N for anti-PRP

S"and Pet ween each primed group (G oups
K, L, Mand N) and the unprinmed group (Goup O for

T TP Rk SR T e YRR B SRE P A

concentration after booster vacci nat| on Group K:
S t r anr |
105 MUBIEER B Bt el GG o Rl gt 1 525, TR in e
studyenta; Group M subjects prined W|th H b5- MenCo-TT +
Infanrix. penta; Goup N subjects prinmed with
Meni ngitec. + Infanrix. hexa;, Goup O control
TabubCentest ¢fiGEK vacdipesfotrsulativnspr i ned with MenC conj ugat e
vaccine) N nunber of subjects with available results

AN N T I L P T S SO TR

LI Ilu VI T CTTC T

Hib 5| ZegsuienC p@lwmbem| dé’%n?-@gﬂt e vac%ﬁh@s (gr oupig
conjﬁgatbdwcétéﬂusctom(m with the Meningitp

e PR STl T
 polyBaschelios (79 KNSRI B,

oups l( M_and-—N) t he
LI M and Ny ——-the

Neis3sRai nonerisgitidis i grﬂ:fl ocap‘sulyr Eﬁngpre t pSypst  boost &g
poly¥8&hiandd (FST) dhiuzatdde Tthe pfesence of | anti body

matuarati on and fUuncti onal ITy. GWRint e Group ™
* TI"& §7§§/2V\§, tvra]ccl:_llhgswal\éeg ose zillutlon oI ggﬁf Bi Io rllcallgl Illlgq\llenAC 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 (IU) 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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Table 5d Anti-PSC (ug/ml)
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center study with 5 groups receiving a three-dose primary schedule wnth 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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stuly dpeeifip Bl PR ARG 1ot gt ToRsTipeSlpeotes

intraggecLladly @504 MenhS MervaiEviat approxitiatevend and 4 DhorGh s adelas
GO/ T LL UL GO/ T LL UL %1 :8 99.7 9.1 4.0 17.1 9
.9 99.7 100 95.8 100 100 96.2 100 6.8 2.5 14.3 5.6
4.4 7.2 GV 316.7 251 .4 398.9 418.5 358.6 488.5 363
Tabfl6: %%ﬁatﬁnﬁuﬂeﬁedﬂsﬂu&iﬂ&h@c5ﬂtr&ly rodpCs ¢tidduléA Rl And dose
2.5/2.5/2.5 2.5/5/5 5/5/5 Hi beri x( trg Meni ngitec(tnm) %

95%CL % 95%CL % 95%CL % 95%CL % 50/&3L GVC/ T LL UL
ONOAT L UL GMOLT L UL GVMOLT LI ||| GMCLTLL UL %0

follo

Group00 96. 5 100@5{}1&@; 100 10D HE"9%50 100 96a§,°,3,§&“r"a°°'"°
8.2 3.6 15.6{58.02 g 1.42 65 é,@ g\@p@&tggh% sité Right BiSber thigh
7 1.1 1 62.49 80.92 6 1.62 54.88 69.20 0.17 [0.15 0.19
Tabl e 5e—Ant PSA—<(ua/nt) -
Hib-MenCY 2.5/5/5 2,3, and 4 Hib (2.5pg)- MenC-TT DTPa-HBV-IPV
(Sug)-MenY-TT (5 ug) (Infanrix™ penta)
Hib-MenCY 5/10/10 2,3,and 4 Hib (5ug)-MenC-TT DTPa-HBV-IPV
(10pg)-MenY-TT (10ug) | (Infanrix™ penta)
Hib-MenCY 5/5/5 2,3, and 4 Hib (5pg)-MenC-TT ( DTPa-HBV-IPV
5ug)-MenY-TT (5ug) (Infanrix™ penta)
Hib-MenC 2,3, and 4 Hib (5ug)-Men C (5ug) | DTPa-HBV-IPV
(Infanrix™ penta)
Menjugate™ 2,3,and 4 Menjugate™ DTPa-HBV-IPV/Hib
(Infanrix™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 21.0ug/mi for
Hib polysaccharide polyribosil-ribitol-phosphate (anti-PRP IgG); 5EL.U/m| 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 IU/ml for anti-diphtheria (anti-D); 210 mIU/ml for
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Goup 2.5/2. 5/2.5 2.5/5/5 5/5/5 Hiberix(tm
Meni ngi tec(tn 9% 95%CL % 95%CL % 95%CL % 95%CL % 95%CL
WEMOIP0L4 UL GMO/ T LL UL GMO/T LL UL GVO/ T LL RT/EMBO&006188

LL UL %0.3 100 96.4 100 100 96.5 100 99.0 94.8 100

antifedhifls  GnfiLs nyirepaubayiauth b ddg: Eirorhigito e 1.2
andGs (BBtiolic 1Coand B olnt A coLr_pari Zon of gt thﬁ
i mmunogenicity results achi eved usin e

ol i gosacchari de MenCCRML97 conj ugate vacci ne and the
Statisticad n@SHodsir nul at i ons whi ch cont ai n pol ysachari de

Thel\é?alptsggtgg rs%@%lﬂg raﬁtggb X éc?rﬁenc" Q W%qectopgénéﬁﬁg?%/titées
(GMf2asGMTisiwitho §E%i @nfle@w@nster\@iaﬁ%%r Ch werheomputhd eegroup, for
sBARIeNg BAEPEC, BRAAGEHP A A EPUNITNE AACEIIRS, antpT anteFHA

dog
anddati®RM pli@Qwantl opatmanth aft:r‘gbswmggttmers forii\éhdbahthd_ana an?l I-EBs anti-
PoI|8I ' ﬁhtf ék)lléﬁ ﬁb aﬁﬁi P6§ ﬂ%'rﬁ%t#&aﬁe%@gQX?%agS{gglih%%slﬁ%nse

anri x a accordln
(apmana;m of aﬁtltnuiyesciesuglﬁctsAnlﬁmb{wrdde,gatiwemr gt st malritgnance of

antlgcgdé}géo%cgnjﬂhﬂgns u’? sdb @mté@?s&8§6{iﬁ)ﬁi§/ﬂg @gl%t bf:fgpgr“?tf PT, anti-

roup rece 0Sé pri
PRN ehe elulu-E HAi were\momanwtatome)mbomsafteevmqmaﬂpb H%em@é cumulative

cun B T ARSI 54335 by WD 25 B e v i
Men Gy amd the(HibJ Mp&@tgaot@soqcpnpﬁrbd Mith @e Blebjufatefd boko Goup were

eva%ééeg; ifhn ex IB a%]'& ngﬂtn@ fo[r]%ga ﬁb%ﬂ%b%cggtgfﬁggéAwgﬁ%nézanti-

nta
PSWkun}elnrglatOé(‘lt) ml)e différenceé hétweentiie Mpnjugate ™ goupr(oiijus) the Hib-

w8 B 8 AR PO B oo

or withla-WdeniQ¥ régpdhse with theirstandandizédk asynydote 9% @, (@ethe GMC or

. ™ / | -
o PPkl Fedl it BBl OB AR
theilp@ﬁ%ﬁcmambsommﬁslmamrmdm&)tbl a)vahillazaeﬂje difference between each

pai f MREHAEY A0 ThoyeRRG %, AT 0L W MRl BB RIALK i oy

con ug af '4ose” And
and pnt-dUcandibbgie€hi r on. VaCC|nat|on at +/- 2, 3, 4 nDnths
of age (Study Month 0, Month 1 and anth 2), and bl ood

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

Table 7a Anti — PRP (ug/ml)

Group N%=045 LL UL | =1 LL uL GMC LL UL

_ 901  7.25 11.21
Hib MenCY 2.5/5/5 67 1000 946 1000 | 985 920  100.0

9.49 7.72 11.65

Hib MenCY 5/10/10 67 100.0 946 100.0 | 985 92.0 100.0

. 8.08 653 0.98
Hib MenCY 5/5/5 70 100.0 949 100.0 | 986 923 100.0

1044 849 128

Hib MenC 74 100.0 951 1000 | 986 927 100.0 3

, 260 197 4

Menjugate ™ 71 1000 949 1000 | 803 69.1 88.8 343

Table 7b  SBA —MenC (Titre)
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sanples (3.5m) from all

subjects prior to and one

nmont h post primary vaccination (Study Month O and

wokmwroBd)4 Study vacci ne,
Three doses injected intranmuscul arly at

at approximately 2, 3 and 4
Table 6:

| ot nunber:
one nonth int

mont hs of age as foll ouws:

erval s,

dose,

mode of adm ni

\accines.

BCT/BEP10061006188

Graagni ni st er ed | (Nt Y6 1:8nkL cUlt | 813128 gridup, UscheBliTe/ dite UL
Hio EAC S95e T MURegenEidy: (JMBasueeTengs Of (ant i pYS 7735 13080
TTLTEeS/ concentrati ons_agal Nsy _each vaccl ne anidkgen799.7  1326.0
Hib MenCY3/M0MQ, + o 1467 1000946 MRG0+ 1 940 ¢ t al gy
ST VOO —ahtt—appt “%6.65' Y6913 11898
Hib Megn@Y 94t h aftéﬂ t 1hed.of $ior doaPog e 94.Ahnisl? 3)9814n al |
Hib B6Hej ect s f or | 78BAwbENG.1aneh.oSPAsdEN Yeesanki2 PSCaAd 8773 11200
 PSY, ant|i- P aptd - ook F, PEANY.&angp78.8 424838
Mem@%%k -PT. Usi r51s§r|:6um act"éorl (a'g&(i a%‘l?l v?lt%d agai nst N.
meningitidis ser ogr oups C and Y (SBA- MenC and SBA- MenY
Ta iu]}-oéf'.ﬁé: 8 a)ﬁg :128); ELI SA assays with cut-offs:
/m for anti- N neningitidis
serogroups C and Y polysaccharides (anti-PSC |1gG and
Growpt i - PSY | gG|;N >0263ni/ UL an&2> 1.10ng/ L fofGMEL LL UL
Hib @99&295?5%‘”13“ 98, Pq Io(y(;lp&s onrl i%tol &pospggt 9_(2amﬂl 1PRP 25.65
g0, oSELU M Tor antT-FHA,  qrt 1= PRIN, anti - Py, 27.38- 2325 31.95
| Hib NepP 104 | . @i98.u800 0% H0DARIPLTTIE Qal00 ot L opa s PR —ros
Hib eh¢vews/d he t hijrrd dose ¢adbmiol  3)100.0n a4.sl sudvjoects 0O '
o @idD._ant | {s g0l #t kR0l ol os2 andod. Ty e ES
assayswihn cut-af 0.1 TU M Tor 3849 3364  44.05
Me"‘aﬁ%ie#\dl pht %er i’d (i D) ; 10°>°1( Pty & 1 oﬁ%l)i%ti epatitis
ﬂantl -HBS); and mcroneutralization test cut-off:
8 for antl-pollo type 1, 2 and 3 (anti-polio 1, 2
Tat SB ited| met hods: The
seropr ot ect i on/ ser opositivity rates and geonetric nean
Graggncentrati on t sz ¢8 (GVOs/ (AT928 Wi Lih 9600 cpAMiTderide UL
H'bm&q\y‘rvals (9':%(]—) Werg Cogplute peara‘gvrgyao [ o707 3511  631.2
DD T =T oY_ant T RRR; 3220 58348
Hib MenY &/1Piaq anuc Gﬁmt 970DT895arﬁ946 F-HQ@-AnNHnLB&-@QN prior

Hib MeRCl fe  nont H

7aft@staae@|10adi|

ons.g f ogs.1anbd.+ Di

3h6t3?1 r?015 804.8

Hib AHd - HBs, ant|i,; Pgld 0,1y an}il- PRlsi 043 apgs anti-Poli #33 137
1o OTTE o [TOTTT haft ervacci nﬁtl an, vacci ne FeSpONSE 75 54 104
enkglnear ance df ' ant'Pbodiés *h | subfecfs i Kittially
Seronegative or at [ east nai ntenance of anti body
concentrations in subjects initially seropositive)
Ta ) i -PT, anti- PRN and anti-FHA were
al so conmput ed one nonth after vaccination. Reverse
Gro%H”m ative cy rN/e:%i 08 eLacrULanEizbodyLat Moot h| GM8reLL UL
al so_presented, fne differ entes betveen The Hizbss 2286 3156
Hib MenCY 2.5/5/5 69 1000 94.8 100.0 100.0
37.02 3184 43.04
Hib MenCY 5/10/10 66 100.0 94.6 100.0 | 100.0 946  100.0
2357 19.94 27.86
Hib MenCY 5/5/5 70 1000 94.9 100.0 | 100.0 949  100.0
, ‘ 019 015 025
Hib MenC 74 8.1 3.0 16.8 4.1 0.8 11.4
Y 017 015  0.19
Menjugate 71 5.6 16 138 1.4 0.0 7.6
Table 7f _Anti-tetanus (1U/ml)
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 | 325 2388 368
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MenCY and the Hi b- MenC groups, conpared with the

Menj ugate(tm control group were evaluated in an
wexproostory manner for each anti body, except PGI/EP2006/006188

SBA-MenY and anti- PSY, in terms of (1) the difference
' Hi b- MenCY
Hib MerEY StEsh- MenC| % oupaof §¢9 106 nexFentge A subj ect s

Hib Mdheve the spe=eifi1@ao cuyt.+ abds| 0f.15M ¥ @ y@ccine

venilgg™onse W th, rheif, skandgyd) zed agympt o) ¢ 95% d ,

GroWHb'm&ﬁgtém /5"14 br R}dl'@fvé(%/sg%a IVERFFTaI&RE M group

Gro E )grmfléﬁﬁx\m bnthheir 95%
Gro eﬁé‘V%/S?@rmﬂrMe?W éfQBﬁH PR uate the
Grogz [ 5 ﬁ I\/lenConrnuI ations
Grou a

e

G4
g@ fa ﬁ;ﬂm- eﬁt SBA— MenY, anti-PSY

iI5Ble r gp,yoo.t S RBR31sWiIMA tY
con tRin nog | city) Table 7a
GM lgepm ntr 3t Rit 1 =
o éﬁ; il n R' Hu‘%@/ ! Gy e tingnce ibtord L1 =
088 010009497721165H|bl\/anY
5/ 1Q/ 10 67 100. O 94.6 100.0 98.5 92.0 100.0 8.08 6.53
Comglws®nHi b MenCY 5/5/5 70 100.0 94.9 100.0 98.6 92.3

100.0 10.44 8.49 12.83 H b MenC 74 100.0 95.1 100.0
The ergc Rd ¥ aBerar@l c@n%éat@sﬁ%dﬁ%@dﬂ b8 (rhMune rdspbR&e A all

g{ﬁw' o5t oheuhiscts emﬁﬂc'vﬂaﬁﬁve&é@ (IESRGTTRSs popipstjgeC and
773 5 1308 O Hb MenCY 2 5/5/5 70 100 0 94 9 100 O
O5 7 88 0 99 1 1029 8 799 7 1326 0 Hi b MenCYy 5/10/10

Exafifpld 80— ®nade 61 A 1?4 Brfariflg 36ed 1898uISiH3 lofIMAAROWE-TT with

Meningitec MenC-CRM197 oligosaccharide-conjugate vaccine.

This example reports a phase I, 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 2.5pg 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, 2.5upg of MenW polysaccharide
conjugated to TT and 2.5ug of MenY polysaccharide conjugated to TT.

Ctrl T: 10ug MenC oligosaccharide conjugated to 12.5-25ug CRM197 (Meningitec™).
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H b MenCY 5/5/5 7 1 100 0 94 9 100 0 94 4 86 2 98 4

871 0 677 3 1120 0 Hi b MenC 74 100 0 95 1 100 0 95 9
W@2006/08812 3557 6 2978 8 4248 8 Menj ugate(tn) FCUERDOG/@G1SS

94 9 1oo 0 100 0 94 9 100 0 Table 7c Anti-PSC (uq/m

oup N% 0.3 LL UL >2 LL UL GVC LL UL 2 1 70 18

*Thzsth@ Aiftsrat MsNACYNETT feanulalipns yaresa@@ml%erfdomoagfépt@'e -blind
marr@®. 0 27 26 23 26 3 1 95 H b MenCY 5/10/10 66 100 0 94

6 100 0 100 0 94 6 100 0 19 02 16 49 2 1 93 Hi b MenCY

505(.5 7 0, 94 9,100 0

vacigaiiop Schedple/slienh plS tatinecosp ik SymitsieTad girephussiagy in he
left Jgltaid ag¥isit4l (judsMReth Qgracerding torrandamiged assignmenio A candidate
vacdi@@s Owvéré 9uriri_116d Oasl adJII@pTﬂizéBﬁpé&tEanr; g a ;ﬂnggcicﬁls@ggilaN Z(W(ﬁ l:r)nl after
recdhistubbn With tfe Spigd selnefMedtt o-0070 G0 o7 o 43y T
322 0 593 4 8 Hb MenCYy 5/10/10 66 97 0 89 5 99 6 86 4

Immugogenigite clsagurement ®b4 tdengiaenseni@tions 5/a 7antibpgies  against
merddgatot ) vac@be 8ntifenlcddiboheftsan Blicddlsampldd Sotiped pridr © the study
vacénéz'do%e (%/IJntH-?O 5ar§i Zp&%xnﬁwa?elg ohe? mbBit* afBniHe0 8{u8( tVBkcifie dose
(Mo nth 1) in"all “su jec?s Determnna%‘on of bactericidal antibody titers against N.
meningitidis serogroups A, C, W-135 and Y (SBA-MenA, SBA-MenC, SBA-MenW and
SBA-MenY) by a bactericidal test (assay cut-offs: a dilution of 1:8 and 1:128) and ELISA
measurement of antibodies against N. meningitidis serogroups A, C, W-135 and Y (anti-
PSA, anti-PSC, anti-PSW and anti-PSY, assay cut-offs 20.3ug/ml and 22ug/ml), and
tetanus toxoid (anti-tetanus, assay cut-off 0.1 [U/ml).

Results

Antibody response in terms of the percentage of SBA-MenA, SBA-MenC, SBA-MenW and
SBA-MenY responders one month after vaccination (the primary endpoint) is shown in
Table 8. A response is defined as greater than or equal to a 4-fold increase for
seropositive subjects or seroconversion for seronegative subjects before vaccination.

Table 8: Vaccine responses for SBA antibody one month after vaccination

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™ | 46 156.2 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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Table 7e Anti - PSY (ua/m ) Goup N % 0.3 LL UL >2
LL UL GMC LL UL 26 86 22 86 3 1 56 Hb MenCY 2 5/5/5

W@ 20010030+ 94 8 100 0 100 0 94 8 100 0 37 02 3 HCBEP286/006188
04 H b MenCY 5/ 10/ 10 66 100 0 94 6 100 O 100 0 94 6

T60023 5719942786 +HrbMenCY 5/5+/5—76—160—6—94—=5
100 0 106°0"84 9 10t 0 0 19 0948 0 25 H¥ -fenc 74|88F
3 0 16 éBMenitlgﬂleé}TM11494 0 17 0/235 0 19 Mr).Ggat e(t m] 17.01

5616138140076 Table 7f Anti-tetanus (11U n
Goup N% 0.1 LL UL GMC LL UL H b MenCy 2 5/5/5 68
100 0 94 7 100 0 3 06 2 63 3 55 H b MenCY 5/10/10 67
Tabjey shoys the nyypbeys Bf subjectg @chiewpgiBAFRSOSr SEBffAEInts of 1:8 and
1:1288s WePds GMI0. 0 2.97 2.59 3.41 H b MenC 74 100.0 95.1
100.0 3.15 2.73 3.64 Menj ugate(tn) 7 1 100.0 94.9
Ta ?’O L 66 3% L QJ ﬁ'lo CY 2o 2 5fh.,after vaccination

Hi b- MenCY 5/ 10/ 10: Hib-MenCY (5/10/10 1f anr' X (tm

pentGrog oup Hi e MenCY 5£3/85] Hib MenCVZl(‘S? 3/ 5)
+ nfanri x(t rr) pent % G oup Hi pﬂ_l\/bw . Hi b LS/ 3231(”

SBAmt BATATt 1) DERT b TRD= Aarioer Ot | 400 bOES ot | 14573

Merstv aFbuah2® res|iHbs | 996 peedeftoge 97._8338&9&99.@ h776.9
CONEpfhIALI 0N Bt | 679 1 B8 | B6.95Perif | B8lor PoGE M5
PRI cRelAl 450087 1 35110067 ' [ 83800965 [ogid tg28

CUITT T UT C LILLL AL Y VVCT T 11T C = = OO TT

SBA yFermedhcl usi 6f TAEIVERE7anE9.9 68.yspetRar 88 | 281.3
Merd®NFoga2®s pr pdacedod@ gopd | nbmness.asponse| 935a) 428.6

Form3T 47 |95.7 [85.5 [99.5 {851 |71.7 |93.8 |478.4
Meningitec™ |50 |94.0 | 83.5 |98.7 |62.0 |47.2 | 75.3 | 200.1
SBA- | Form 1T 47 1100 (925 | 100 [100 |92.5 [ 100 | 2529.1
Men | Form2T 45 {100 (921 | 100 |[100 |92.1 | 100 |2501.6
w Form3T 48 (100 [92.6 [ 100 [97.9 |88.9 |99.9 | 2300.2
Meningitec™ |48 |[27.1 [ 153 |41.8 [63 |13 17.2 194
SBA- | Form 1T 47 | 100 [925 |100 | 100 |925 [ 100 | 1987.4
MenY | Form2T 45 | 100 (921 {100 | 100 |92.1 | 100 |2464.8
Form3T 48 | 100 |926 [100 [97.9 |88.9 |99.9 |2033.7

Meningitec™ |49 |49.0 | 344 | 63.7 |28.6 |16.6 | 43.3 | 25.0

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 039 iad GMC
% | JuL % | JuL | pug/ml
Anti- | Form 1T 47 936 | 825 |98.7 |68.1 |529 |80.9 |235

35




10

15

20

subjects wth 100% of subjects produci ng above 0.3

ng/

m

wePbh@smodsii4 cl i ni cal

responses agai nst

trial

MenC and MenY. Exanple 6 -

conpari ng three for mPEL/EPI986/006188
of MenACWY-TT with Meni ngitec MenC CRI\/[197

UII

MenAs

r angrorm3a®ed,

th

AntiA

Mena¢
col
to

Aancapphar i ¢
OSACUTIATr T

ff82h phas

C(

MFi¢Regeni

|
pT=C1

BT (
Sht )

a5 1

Ps
pbb&d

1010 1

AR

865¢e-
b.rs,ee

£ 7o
LTV

08pef2(Ipa

CUTITE. III

109 all B§4o
0815y ¢ 3815u¢124100
dit fsf epent | Har m

14%@)

CA J?gi’] T

5248l
@6l

3.1
| 4166
b s gof

O 3ITI TTRI T
Forp/ T35 |

47

Eorms2Tn comdar i
lFegate vac¢ume
nifit€Bna9ad

ef dfiis

406 {
adeni
18sb*

9gist ¢
_qt I

500

924 |BAT

aﬁﬁz‘hﬁﬂgé &2y
1PGogs8edh
2aDpo When.og| 88
N8o9The3 el | 8542

100
i P@le
n99.9N

o Fl

psS
/921)
tREBo7
e1doge

Al gaas

atl
Antiny |
MemoD|
w pal
prl

paf t

ﬂ:}i‘;ﬂ'@ﬁt ric
1Foenm@Bre r

#ohRET gr ouy
08h §

| Rndies

LIC1IRD

i

Da80f

ol

uou

P4
Yit@ed

DT ©- UI

e21:
>9b18e

o

a0 gl gbe ‘9‘%}';
033 |

1001 81.8n
3b§.7t D7D eCEEYS

A

A
IVETTA

O 1 €U

394
2986

R g4 i7Nn
a

e apn

aly
AaAC Tl

458 14
6:88
0b@s

A TP PN
T UT

|VL¢I

Antie oy
Merpol
pol
pol

II_\VV VI LI u.

Fegatldd to
Yoaaghari d¢
Yorhs

acc

at

ari de4§

Bét §

24601
o]
ol

100 a1
o9

82&
ed.1t ¢

%.7t

| Mepiniegh' & -

(

beta

1978, 58870
206y 92f
D9d.b d@?‘ 22

gjpo' y

9849

el

F8.90
12.78
¥ 67

L85!

OroOC—ot

J

TT, 5ng of l\/an pol ysaccharl de conjugated to TT 5ny
Al tﬂfeewemmlaﬁﬂms&m@mvmw Qalyw@ih@ddé @onTJgaw dacoire srbduced good

|mn%@%k€é§r¥§£8§m§t A\g&
of sHbjfFls G5PIEUNG g1 oreley
usingdhe @@sfé@na@/wmfzz/zs

”?9 e
3Ke
rﬁwlat@nwbﬂipy’@/& ¥hilr pelgsaccharide
confi@ajeugrtiag in cormgarind wathAvigningitdvEnY pol ysacchari de

YF\MF

Hbete
W

ﬁn 93°/ and 100%

ere aghleved

conjugated to TT. Crl T: 10mg MenC ol i gosacchari de
Ex con!= zgat ed tio 1gfi5- 25m ?CRM9f7 Menjn ! g q) ol sacgnarlde

conpgatesi stered in a doubl e-blind manner. Vaccinati on
schedul e/site: A single vaccine dose was adm ni stered

Mick %ﬁ%‘@‘@BW?Bf 8-81 Wk)trB€eilef twdif|elchbrts, 2twadksidpak, 6SPSUVIT by the
subg/@ﬁa?%};gz I'OL(t;e B 6@%avﬁw\§lesaﬂg%ﬂaﬁgﬁi ﬁsééa)%”%é}t th A.iécgnd injection in
ordefelp| REFOIT ARRSNO LI 9nch PBRYSNH B 1975 e PRI 5 e, mice

recaivach! ppef BENpPT T(éyb sed-adsefoanuliation)) . | mrunogeni ci ty.
Measurenment of titers/concentrations of anti bodies

| nti gen conpo t
The@tﬁ%&@%{ rHJP]E (&Q@?gﬁ%a’(g&&%?ﬁ?g thg n Ud;/fp nents in

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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vacci ne dose (Month 0) and approxi mately one nonth

after the study vaccine dose (Month 1) in all
wa7ees4s Determ nation of bactericidal anti bPOKEP2006/006188

titers against N. nmeningitidis serogroups A C, W135

and Y (SBA- MenA, SBA- MenC,__SBA- MenW and SBA- MenY)
micteflpicesedcMaRY —t 48tcycles SENYITOI8K fand amigrofluidisas Y5 20 cycles
(ENYTT015 1i2f)) Hagher ENGA weee obtaimenwhere thatMéodiTdswag arepated from
michfludfeu\gdy di s serogroups A, C, W135 and Y (anti -

PSA, anti - PSC, ant| -PSW and anti - PSY, assay cut-offs

>0. 3nmg/ M and >2ny , .and tetanus toxoid
S'm('%'nquul‘%t”ﬁfﬁj§btaﬁ?§a‘9’h%t‘h%ﬁﬂt'ﬁ?r 3 Werg ppggssedy PBA assay (Figure
1B)An®gbindther bighen &MT rvatues nweref achievedensiegtcagiigafes prepared from
micBddieaMeryBA- MenC, SBA- MenW and SBA- MenY responders

one nonth after vaccination (the primary endpoint) is

shown in Table 8. A response is defined as greater

than or equal to a 4-fold increase for seropositive

subj ects or seroconversion for seronegative subjects

bef ore vaccination. Table 8: Vaccine responses for SBA

anti body one nonth after vaccinationTable 9 shows the

nunbers of subjects achieving SBA titres over cutoff

points of 1:8 and 1:128 as well as GMIs. Table 9:

Seropositivity rates and GVMIs for SBA anti bodi es one

nonth after vaccination Vaccination with all three

formul ati ons of the ACW-TT pol ysacchari de conjugate

|l ed to good SBA responses agai nst 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

formul ati ons of the pol ysacchari de conjugates produced

a hi gher response agai nst MenC than the

ol i gosacchari de Meningitic vaccine as seen by a higher

proportion of subjects having a titre greater than

1: 128 and the GMI readi ngs. Table 10 Seropositivity

rates and GMCs for anti polysaccharide anti bodi es one

nonth after vaccinationAll three fornul ations of the

ACWY- TT pol ysacchari de conj ugate vacci ne produced good

i mrune responses agai nst MenA, MenC, MenWand MenY

with between 93% and 100% of subjects achieving titres

grater than 0.3ng/ m . H gher GVC readi ngs were

achi eved using the 5/5/5/5 and 2/5/10/2.5/2.5

formul ati ons of the ACW-TT pol ysacchari de conjugate

vaccine in conparison with Meningitec(tn). Exanple 7 -

conparison of immunoqgenicity of native and sized MenY

pol ysacchari de conj ugat es
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Mce (femal e DBA/2 of 6-8 wk) received two injections,
2 weeks apart, of PSY-TT by the subcutaneous route.

wBk@otdosanpl es were taken 14 days after the sePONEP2006/006188

injection in order to performanti-PSY ELI SA and SBA
usi ng S1975 nmenY strain. Per injection, mce received

CLAIM&g of PSY-TT( |yo non-ads formul ati on). The

conj ugates described in table 11 were used . Table 11

ReSUAﬁ S |mﬁ1rfo§§Hllct Sc&rﬁ Séiﬁc?n ”coﬁ*b?l‘é{né t F’\F‘ndmteﬁfh@ﬁ/gl% capsular

hi [ at es epa .

o1 S cRPysagERaEEs P al lepsh e A ESHOTREN: Do VEBPLT o cpugated

an Ep| 8ACArger areteiveta m@@%daa@’aifﬁmm@tﬂﬁf L@@ﬁé'@f pO'YsaCChafide

R/L e e@fnﬁ.@afd QVnenéih ithe aldrade AOFTEAEH MThmn@‘fgI/tidiésik/GéI%\i(accharide is
n e ny -

20 cy Vég)ogéﬁlﬁ%g% W‘gﬁh?%ﬂ%gm% t ai ned

where the MenY-TT was prepared from m crofl uidi sed

2enYTheSiimimuaogeris gbimpositiore obpiaian fleapnwinisingt e mertingitétisicapsular

wer epcﬂ@s%@&@ﬂebYroﬁB@t I@§§t36he( &fi Sisoddd A, BIW 1854RI Y conjugated

hi gher A€

prehtgre%”g'a plfc?tgln ({%OIQTQ d\frﬁ%p :%g?@j dggggh%vcherem each N.
i mn!ﬁ@@{éﬂ’?’@so%'iﬁég?'ﬁ”éﬁ 'E&r‘ffb?" 3inyvay, pOWéﬁ?W@T'E"? @rds sized by a
capsfattar ofpwl pmeecibbaxi@es from at | east one of

serogroups A, C, W35 and Y conjugated to a carrier

5 OB bR PN o RpdbiudtP gt B! FoP £ B8P bagh pu. mpningiticis
eac Wmsu'ﬁéﬁ‘i"wﬁcﬂ@ﬂ@ ip3INpYue BANPICERANAE. above 50kDa,

75kDa, 10CkDa, 11CkDa, 12CkDa or 13CkDa. 2. The

J#na mr:}wm@ @%%Hdo@ﬁ’ioﬁ’fof Sh)abﬂé of Q9 1 8f ngmereln at least one

one. Nimenbates SRRSUEH nebeog SRRART ey G Rleralen

carri er protein to formN. meningitidis conjugates,
SiherHieniraahodenioresinpesitiordiof clairh ys ac Chavhern ieacteiN. veeningitidis

a natj @Iapgéal%sfa%%ﬁQﬁL didQiRH bg% fabterer fymard figh Qig.of no

nor e an e I munogeni ¢ conposition of claim

1 or 2 wherein each N. neningitidis capsular

®Hol yHc ihapnegenics campesitione opslajvat tiad | wherein thindV. meningitidis
i mﬂmg@a'tss COAMROShAdeOrdth anynimfe odf GladveTspdlysdiccRarides and

r
hat? q;@ﬂé AL cﬁ nSGHR TR0,
pol ﬁﬁcggﬁr@gél} sa g%%e m cr of Glédl zati on.
7 The immunogenic composition of claim 6 wherein capsular polysaccharides from
serogroup Y are sized by a factor of no more than x10.

8. The immunogenic composition of claim 6 or 7 wherein capsular polysaccharides
from serogroups A and C are native and polysaccharides from serogroups W135
and Y are sized by a factor of no more than x10.

9. The immunogenic composition of any preceding claim wherein the average size
of each N. meningitidis capular polysaccharide is between 50 kDa and 300
KDa or 50kDa and 200kDa.

10. The immunogenic composition of any one of claims 1-9 comprising a MenA

capsular polysaccharide having an average size of above 50kDa, 75kDa,
100kDa or an average size of between 50-100kDa or 55-90KDa or 60-80kDa.
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5. The immunogeni c conposition of claim1 or 2 wherein
each N. neningitidis capsul ar polysaccharide is sized

whgooobmes or of no nore than x10. 6. The i nMUNPOERPI06/006188

conmposition of claim1 or 2 wherein the N
meni ngitidis conjugates are made fro

Hat i e Wweﬁaqq%'@noof@&ym&fh&%ﬂmnmr?gfnpgﬁ'ag a MenC
si zezhpbylaa poyyshcorhadtle naving @nt hegrage Igize of atteye 50kDa, 75kDa,

LW@%L& ISEANEES hb6-200Ka, 01cmimoﬁmhsoaizokmapsgm#ﬂrokoa, 150-
0 act or

G IRE A e R T U

cI aim6 or 7 wherein capsul ar pol ysaccharides from

£EI ODe0impraufogenit drapasitivat ofvanyaonke pbdiclagas dhtr coweprisingm MenY

fﬁro&rpi Bﬁé} ﬁ&\%ﬂdg ALGing | £ GvBMga §|?;&td?ral§3ven90m e75kDa,

pr ecllh F5ih BPIeROR Y Ay Do 7> drofH gr go-t60kDa or

mam‘r@i—‘tﬁQHD@ dé@dl4§k099r9%%éé@iﬁ?a de i s between 50 kDa

and 300 KDa or 5CkDa and 20CkDa. 10. The inmmunogenic

H\rﬂﬂndg rﬁék%g%ﬁac\%f: %l el oPciSRRRR 112 @ndishRNA Menw

capsu an_aver.age_. sl ze O

aboVe@PSeiR ” de oleiRg S 3¥Ke ﬁg%rsé@‘% ofj 3R0VE+ Sokpa, 75kDa,
bet mmoamrlmwem 66-E9kD 8 KiDa? Qo f QP agek 8% 1 7GkDar e 90-160kDa or

| MO ESUKD aC PARISIRD )N 501 76KYa 6n€10f 404D, s 1- 10
conprising a MenC capsul ar pol ysacchari de having an

average size of above 5(J<Da 75kDa, 10CkDa, or betwe

0- BROITHIUNGENIS SERTROSTN. 5 Kk Precsing Hipa Whgisy! each N.

20Ckeningifitis 2 4apdddar pHlysa2chabde @60302[!\@@{6&1 dp a carrier protein
190- |39@%ently13ele&é@frbméw CorsRMGsf TTODTOCRANY7, fragment
one @g{;ﬁgpgf?é&elﬂ& conprising a MenY capsul ar

pol y avi ng an average size of above 5CkDa,
75kDa, 10CkDa or between 60-19CkDa or 70-18CkDa or
85)- 17?G<Dmnum®6m&6€k‘maosmonl@® ar5O¢Decedingl Glaims berein each N.

120037 ls]c%sz Be pbIyERLASHIY & é‘d?ﬂ]b%@d tPtheOdanid Ya@RE protein
ool yedtd Foacns bie, arhibel G ey dpares o1 TT ane

75kDafOt61ﬂD@<Da or between 60-19CkDa or 70-18CkDa or
80-17CkDa or 90-16CkDa or 100-15CkDa, 140-18CkDa,

1‘@0 H@ﬁ%ﬂo Q- %&%onmof ame ﬂrm%ﬁl wherein each N.

ren! ’(ﬁ)’gb’%’b’g%;@ E%P&é‘fﬂr £°?¥§8F%%@%L§‘I?m%%at? 508 j 6&2? Khgriste:carrier
a caratip of 15rt or h:1-1:4(W/w).

17. The immunogenic composition of any preceding claim wherein at least one N.
meningitidis capsular polysaccharide conjugate is directly conjugated to a
carrier protein.

18. The immunogenic composition of claim 17 wherein Men W and/or MenY, MenW
and/or MenC, MenY and/or MenC, or MenW and MenC and MenY are directly
conjugated to a carrier protein.

19. The immunogenic composition of claim 17 or 18 wherein at least one N.
meningitidis polysaccharide conjugate is directly conjugated by CDAP chemistry.

20. The immunogenic composition of any one of claims 17-19 wherein the ratio of
Men W and/or Y polysaccharide to carrier protein is between 1:0.5 and 1:2.
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i ndependently selected fromthe group consisting of
TT, DT, CRML97, fragnent C of TT and protein D. 15.

wab@7imsunogeni ¢ conposition of any precedi ng BCHEP2006/006188

wherein each N. nmeningitidis capsul ar pol ysacchari de
IS conjugated to the sane carrier protein selected
fromthe group consisting of TT, DI, CRML97, fragnent
£1.of TReTinamdngayenicecamidsitib®. of Emy anenofndajensi 17-20 mtesgin it ratio of
of apn@ fp%@@é*édhgri&é & CArMbYarBleth i€ detivddn NBBidngi1t2.di s
capsul ar "pol ysacchari de conjugate has a
pol ysaccharide:carrier ratio of 1:5-5:1 or
22.1-Thel (MMHNOgEITc CPMPOBIAMIRgaM One Rfpdaiis drlorng gy more N.
pr ecehingitiglsadapsuhe polysachaligs(s) canagdted e thengarriedpeotein via a
capslmkg{ pol ysaccharide conjugate is directly
conjugated to a carrier protein. 18. The i nmunogenic
conposi tion of claim17 wherein Men Wand/ or MenY,
2&n\Whanigirounagenic, commeyitian ef elpimvBaahetsin taerinkerrig bitwintional.
and MenY are directly conjugated to a carrier protein.

: iy i ik i 0F j I thhS;i
her TG i FHESEFE SEmBQITRAT of cBipC2 B S5 VARt ke has two
conj ®§at¥e 3BNQIGF_PSt y conj ugat ed by CDAP chenistry.
20. The i munogeni ¢ conposition of any one of clains
égl 19hé’\'fi}ﬁfr®hagérh@ cbbb8itien oME;{lairW 2nar g@t Whereinlthée Iénker dhas two
pol ysacgchar i . r r. protein is between 1:0.5 an
1: 2. ?afﬁv ég‘fxﬁfﬁr(gﬁ‘gggm@sbonposi tion of any one of
clainms 17-20 wherein the ratio of MenC pol ysacchari de
P6. CThe¢ iimmupogérEt rconpositibmesfnclaind. 22 an@31wRerefrp theTlieker has a
| MMURRGRRI SmiREptdtWheObndBid AN ReaRfives batbaRylit-acld @Psup at the
or nore L/, nmeningitidis capsular polysaccharide(s)
conj BG5S 8t o the carrier protein via a |inker. 23.
The i mmunogeni ¢ conposition of claim22 wherein the
b7 nk®ke irembhdaemid campdsitioddof Clie 229281wbgeeim the linker has between 4
comgsd 45 58k afdrdd. M 22 or 23 wherein the linker has
two reactive amno groups. 25. The inmunogenic
conposition of claim22 or 23 wherein the |inker has
260 Tharnmveogseaiceyrastion@f glaln 84 s 23 pherejthe linker is ADH.
i mrunogeni ¢ conposition of claim22 or 23 wherein the
lzb.nk%ﬁe tﬂ'ﬁﬁ\uﬁogenic composition of any one of claims 22-28 wherein the or each

of the N. meningitidis capsular polysaccharides is conjugated to the linker with

CDAP chemistry.

30. The immunogenic composition of claim 22-29 wherein the carrier protein is
conjugated to the linker using carbodiimide chemistry, optionally using EDAC.

31. The immunogenic composition of any one of claims 22-30 wherein the or each
N. meningitidis capsular polysaccharide is conjugated to the linker before the

carrier protein is conjugated to the linker.

32. The immunogenic composition of any one of claims 22-31 wherein MenA is
conjugated to a carrier protein via a linker.

33. The immunogenic composition of claim 32 wherein the ratio of MenA
polysaccharide to carrier protein is between 1:2 and 1:5.
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reactive am no group at one end and a reactive
carboxylic acid group at the other end. 27. The

WO pvonageni ¢ conmposi tion of claim22-26 wher ei PCT/BB2006/006188

I i nker has between 4 and 12 carbon atoms 28. The
I mmunogeni ¢ conposition of ¢laim22 or ei n
$4.nkHie Ir%mwmenﬁgconm%s'tf%ﬁﬁaa%mne %‘iﬁi% 1%1 g% ‘%I?er?i'ﬂyMenC s
one ahjugbtedie a224128 pbteineiamatinkeror each of the N
meni ngi tidis capsul ar pol ysaccharides is conjugated to

Kk h .CDAP T
%% ‘bgqn I%rngﬁn(gtgergi: aF%ng(gﬁ%St fyclaﬁﬁq ?%h\ﬁhérﬂwgﬁé’gﬁt)ltﬁe% MenC
is cmhysag@haé@ett@cenﬁlér priotfiR s ttfé‘f"‘?@‘ £2@ddit-ni de

chemi stry, optionally using EDAC. 3 1. The imunogenic

’Tﬁﬂgg@rﬁﬂn entﬁ:n%orﬁ&%lt@‘n ?"f' VTBrededing clhif rfgittiert dinpiising a H.
eac i di syl ar C

conj'l ﬁ af ?%ﬁ@ a e‘fog}%%k%ég%a%?{éé (?%tF'Z‘t einis
conjugated to the linker. 32. The i munogenic

SRNPRSE inrAdndfenRronipositioh of ainms6dheBdin whee Heinflubkzak b sapsular
conj ugap etheliQ c@nﬁ@&reb% P é?ﬁ? &ofé'masé]eété@ k8m thd%rodp'Bonsisting

th
of  NENAL 1 ST Ta rPBeRe: L P BEHSRE T i's' bet ween

1 2 and 1 5.34. The i mmunogeni ¢ conposition of any one
98. Ctd "Fﬁm@ﬂoé’é’md’\'ﬁ&hgbﬂtldfbﬁﬁclaﬂn@pugatwlmbrtam the ratio of Hib to

gﬁ%%aﬁﬁr;rpﬁrg g# h Y\b%@g&b%mﬁf saceRarj dE%nidWBQ?ét‘W&en 1:5 and 5:1

i‘on ereln t e ratio of MenC
pol y§¥tharide to carrier protein is between 1:2 and
1: 5. 36. The immunogeni c conposition of any precedi ng

gbal Ehé ithindR6 mg’mﬁbﬁﬂmﬁ‘OHdairﬁfﬂBUﬁﬁé@m thecais wfatlib to carrier
saccha 0 ;
kS érmn tﬁggl g fjaé sgcfhaﬁﬁé cbfﬁg REX Bteer 4:1 a_rﬁ'tﬁ 4,1:2 and

n g Werein the
i nf | Uidrizearpunch §lﬁY"é(Y saccharide is conjugated to a
carrier protein selected fromthe group consisting of

%ﬁ e ifRASenid Eé}gﬂé‘d?ﬁoncoioélanﬁwTsal’aﬁ FPrwheei tBe tR8Hib capsular
the FEHTEGH 'SﬁPBJusaeﬁi?? Qo Bl U8 ke Mo el "

capsul ar saccharide conjugate is between 1:5 and 5:1
@ Wrhe #8murdu@nicsonmzgition of clainp 48 whieagin tife limkeai imb#gnctional.
wherein the ratio of Hb to carrier

42. The immunogenic composition of claim 40 or 41 wherein the linker has two
reactive amino groups.

43. The immunogenic composition of claim 40 or 41 wherein the linker has two
reactive carboxylic acid groups.

44. The immunogenic composition of claim 40 or 41 wherein the linker has a
reactive amino group at one end and a reactive carboxylic acid group at the
other end.

45. The immunogenic composition of any one of claims 40-44 wherein the linker has
between 4 and 12 carbon atoms.

46. The immunogenic composition of claim 40 or 1 wherein the linker is ADH.
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protein in the H b capsul ar saccharide conjugate is
between 1:1 and 1:4, 1:2 and 1:3.5 or around 1:3

W@ 20np00340D. The i mmunogeni ¢ conposition of cl aPen/BB2006/006188

39 wherein the the Hi b capsul ar saccharide is

conjugated to the carrier protein via a |inker

4he TheMMBYBERNIC CAPBSSEIPRO! ANYcPRg §f ARimA ot Wf}?ée'" the Hib
| i nkedccharida i§ dogjligatalto théZarrneroteiman digleatiusing CNBr or CDAP.
conposi tion of claim40 or 4 1 wherein the |inker has

eactive I, . 43.. Th
b S o oSy of el ok VR i gpripg roten
two caugaitac: te dnd dily |saccharidg ya dhpdinkay usipgea method comprising

| MMUERHBEdINIdE engmisiry,ioptiogdlly AT THéEMistry4 1 wherein the

i nker has a reactive am no group at one end and a

reactive carboxylic acid gr at t ot he d. 45.. .
e T VORRS G BPOSO T Gy O e 5-2F ompdsing 2 Hib
wher gaacharide tonjugate laad ajdeaﬁetwwfuamr hacterial Isepcharidesconjugates
46. JRérein Y M8 eBhjGgAte nglsbhﬂﬁ a0bwet @og® then @e mean dose of the

mer%{'lg?sttlﬂﬁo} %%a&téneﬁ\ Zhgndg Q&ggég}%gaggrlelcn the Hib

conposition any one 0
saccharide is conjugated to the carrier protein or
B0.nkEhe imsnagpgeNBr copnpaSHAR. of 4Bim Hevhiareinribe &t conjugate is present

CONPRSH LibREr Qésec ltl?énn”tl"(épdége wheaeh f tthe 4t asadtvoPfudthet Bacterial
is con he Hi b saccharide via the |inker

usi n@aégH%%‘{%%O&”@@ ti sing carbodiimde chenistry,

optionally EDAC chem stry. 49. The i mmunogenic
60NPDisé tmraonafenangongusitioh of lckime 936 -508veeiprthe ahigast two further

Hb g m%bg&aﬁgglcwjﬁbﬁtey&m&hsé %ﬁ%erﬁ:’@t@@éérﬁ@foup C capsular
bacter| al F?ac E/E g:S é%gat es wherein the H b

conj PR¥taces %"‘%( Sir! CPHU8 Fower dose than the mean

dose of the at | east two further bacterial sacchari de

62N] TgAireBundgBnicTEEpostiohageahyot@opdainis 4B50fwherein tthe at least

dos\é\n‘ﬁﬁhﬂ?'t Eﬁdé?liali) Sg%ﬂbH@%ESQJUﬁ@g ESRRisesN. %érﬂﬁ@ﬂd/s serogroup

t1 tt furt
bact &RRsY! a‘toéﬁé‘ %?é'dEZ&fﬂﬁb?%ug%éegl 'erﬁz |rr}AmDno;[en| ir

conposition of claim49 or 50 wherein the at |east two
bar t Ngs ihmoheddnid coraseEtn cfeartyosreligfad|Simsc48¥p2 wberdin the at least
men| @?:J hhﬂélsbasc?ér%g EQMPafid& RBSHE&es BOMPSEE N1ahéAlfgitidis serogroup

Men
( A capsular polysacchande (MenA) conjugate.

54. The immunogenic composition of any one of claims 49-53 wherein the at least
two further bacterial saccharide conjugates comprise N. meningitidis serogroup
W135 capsular polysaccharide (MenW) conjugate.

55. The immunogenic composition of any one of claims 49-54 wherein the at least
two further bacterial saccharide conjugates comprise a S. pneumoniae capsular
saccharide derived from a strain selected from the group consisting of serotypes
1,2, 3,4,5,6A, 6B, 7F, 8 9N, 9V, 10A, 11A, 12F, 14, 156B, 17F, 18C, 19A, 19F,
20, 22F, 23F and 33F.

56. The immunogenic composition of any one of claims 49-55 wherein the at least

two further bacterial saccharide conjugates comprise a S. typhi Vi capsular
saccharide.
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52. The i mmunogeni ¢ conposition of any one of clains
49-51 wherein the at | east two further bacteri al

-W@awehenside conjugates conprises N neningiti dPGI/EP2006/006188

serogroup Y capsul ar polysaccharide (MenY) conj ugat e.
53. The i mmunogeni c conposi tion of any one of cla
50" SEhe RNWIagenicCOmPISEIR 10 Y ONBrl IHAMB A9 36 Whgrein the dose of
sac chaHilsleacahajidg abgagate ipbetseehl0. trend Agdt1 dnd Sug or 2 and 3ug
sero(g QU AMgeapsul ar pol ysaccharide (MenA) conjugate.

. The 1 mmunogeni c conposition of any one of clains
49 53 wherein the at |least two further bacterial |
Stc che imfsunagenisoRanenostionsif iagk oRe afwhimgi4erlyi wherein the dose of
ser ogHcAU thaltde s pwol lflﬁmwcslaysmmbajoh;ﬂjga(ek/bmm}tween 2 and 20ug, 3

conj #Qp{ c conposition of any one
of clal n@gigafépg\/‘vﬁledr ei n eragt | east two further

bacteri al sacchari de conj ugates conprise a S.
$h e ubmi imenunapenit acorspasiiear ioflcanyeong e af fqlai'ﬂi‘ﬁa4§1513a"\ﬁ'efe'n the

sel esdceRaridedBskItE tHiy 9B aBERHId8 conagate iS RES thames0%, 75% or 60% ,

1554be_f‘%9f§ ?E é6§id9§(5:% cg'_arg% g%F%p%FﬁHan ] %%Ean%éldo%_ehof the at
R8NP EUrhSRBBSharidn COHUgAteS- one of cl ai ms 49- 55

vvhe_rel n the at least two further bacterial saccharide
66N HAALiRSUHBHBHIE S€orApaaitiony BRI anyl ohdPsH | gdims 49-59 wherein the

har j de, 57 Th o
Sl Yl BRSSO b M Sl e r
conj IgabetweenZor&Rse or i, arouni S8k S the sarghaife drsexr&igh of the at

3ny lehstawo lreher dacchalide ¢rgugatesinogeni ¢ conposi ti on of
any one of clainms 49-57 wherein the dose of each of

e gt least two further s fG
%Et V\ﬁ%lrﬁmaﬂ%gmom%o% ?fc ﬁ@? 8P c?agﬁng%t&:f th%reln the same
sacceaifiergerotesis uged in mmwag@?m@;gaé%ﬁﬁééw |°6H‘Q5? Chifie @nigast two
of clugthembatierBsadthavdecdripgatexcchari de dose of the Hi b
saccharide conjugate is less than 90%, 75% or 60%,

et ween .20% and .60% or _arou 50% of -
B e R S s e 8 o BB U crapris @ M
conj mgangidiseserogiedpi AnanieyenPEbENRpYeTEe opfeaaraliay @fneapsular
of céacRBridED- 59 wherein the saccharide dose of the Hib
sacchari de conjugate is |less than 90% 75% or 60% or

IS between 20-60% or is around.50% of .t he tsacchar pleI
8% s A yeceng sopwrising the immunogenic composntlon of any one of claims 1-62

and a pharmaceutically acceptable carrier.

64. A vaccine kit for concomitant or sequential administration comprising two multi-
valent immunogenic compositions for conferring protection in a host against
diease 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

and a second container comprising:

the immunogenic composition of any one of claims 1-62.
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| east two further saccharide conjugates. 6 1. The
i mmunogeni ¢ conposition of any one of clains 49-60

wob@reoas14 he same carrier protein is used in tPEr/EP06/006188

conjugate and two or nore of the at |east two further
bacteri al saccharide conjugates. 62. The i nmunogenic
conposition of any one of clains 1-61 conprising a N
6&ni Agirededs Sorsmalking thepvascmet @frclaimnis eorapnisdyg teestep of mixing the
pr epiﬁfrﬁ@ﬁd@;@tnfér corptsiioAr ofSAHL Biaé iof _Q:{a_irﬁ§-1-?’2 VWHBCA rpfharr?aceutically
conp [ , nogeni ¢ conposition of any one o
cIai%%%EgggagﬁaégﬁgharnaceuticaIIy acceptable carrier
64. A vaccine kit for conconitant or sequentia
é6lni Ai statladd ohinoroumising ianbuthan host against| disease caused) byi eisseria
COMPRRhing A0S iﬁf@&ti&%ﬂrﬁﬁﬁéir\ggad?ﬁﬁts@&tnb% theé h8sthiSimmunoprotective
agai nst glease cause I ertr33|

[

db aor.det el | a. ,
O osH0Se i PUPUNGORRIS SRR RN of vastirly ofiefs 04
Haenophi l us i nfl uenzae and Nei sseria neningitidis,
67 dThe timeumpyésic Nnapdsitibat ofc alairs Meé2 domuse sinnthe: treatment or
whor BegptRH T dsefde padtel by Wefidcrs Blutar it
second contai ner conprising: the inmunogenic
E®npbke tuserofotheammunegenit edrepasiion- @2ams5 on@ qfr deigss 1-62 in the
for makifastutd&f vagaédi€anséntClodli the GiteatidBm b6 i prgvdritien séfegiseases

Cl i s By N R PRAERIRI ORI | “hccepianl o

carrier. 66. A nmethod of imunising a human host

agai nst di sease caused by Neisseria neningitidis

i nfection conprising adm nistering to the host an

i mrunopr ot ecti ve dose of the i mmunogeni c conposition
or vaccine of clains 1-64. 67. The i nmunogenic
conposition of clains 1-62 for use in the treatnent or
preventi on of disease caused by Neisseria neningitidis
i nfection. 68. The use of the inmunogeni c conposition
of any one of clains 1-62 in the manufacture of a

nmedi canent for the treatnent or prevention of diseases
caused by Neisseria neningitidis infection.
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