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concerns vacci nes agai nst Neisseria neningitidis and
pneunococcus. 5 In particular, it concerns vaccines
based on conjugated capsul ar saccharides from
mul ti pl e meni ngococcal ang/zegin@neunococcal serogroups.
BACKGROUND ART Based on the organi sms capsul ar
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a common protein carrier, should be taken into
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conjugates. In contrast to references 15 and 16,
reference 17 reported that primng with tetanus 5
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agai nst a subsequently- adm nistered Hi b-Tt conjugate,
but suppression was seen in patients with maternally
acquired anti-Tt antibodies. In reference 18, however,
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schedul es until this issue i's addressed. Furthernore,
as some 45 neni ngococcal conjugates are to be
adm ni stered as tetravalent m xtures (i.e. four
dlfferent conjugates) then the potentlal for carrier

o o o S o o o o o PN O\ AN



In addition to the problemof primng with a carrier
havi ng a negative inpact on inmmune responses agai nst
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i mruni zation with a conjugate can have a negative
i npact on inmune responses against the carrier [26].
5 DI SCLOSURE OF THE | NVENTION Fi rst aspect of the
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(Furihedndretrardis ptovided d ussvbiedt @ast tivb ef: pdtal ®Ajugitasf Dae:n
pea@sulamaanciaede ofvdetdyrdua)A i neeingifidis ahd ipa tbtamdtowid(dn) a
cammivatya thered; (b] § canjugatesiifinthe sagstlaasaadbarale chserogpgali sm
olireningltidin and (iihve tetamyis taxgdidor derivalive thergof &) agorjugateefi (b the
FeRAPs Har seeeharidselrserqggoug rVWSd\édneamggfé/S@ﬂd &Y a|telarys toxgest or
oqleﬂv typ tfs?r%q_f) 9 %otaecoawg tﬁ f@)htae casvsulea Ahaside obseEpmPyRE
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te Bty ﬂfwf‘wﬁd" ﬁgﬁ}aﬁd %% ; %ﬂ ' gcol
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pQﬂNgH gl ttf

a tetanus toxol eri atlve t ereof
t he nanufacture of a medi canent for inmunising a huwan
patient against a disease caused by Neisseria

meni ngitidis, wherein the patient has been

pre-immuni sed with (a) a tetanus toxoid or derivative
thereof and/or (b) a conjugate of (i) a capsul ar
saccharide of an organism other than N neningitidis
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3 WO 2007/071786 PCT/ EP2006/ 070173 (c) a conjugate of
(i) the capsul ar saccharide of serogroup W35

conjugate of (i) the capsul ar sacchari de of serogroup
Y N neningitidis and (ii) a tetanus toxoid, in the
manuf acture of a medi cament for immunising a human
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Tjugetion gpS e albr sHcaiRMde of sn cﬂézﬂfsﬁrﬁ afBbryth e Ninfiegingitis and
Ny £tear@é @xaidl y bacterial meningitis, and nost
pref erably nmeni ngococcal neningitis. Thus t he
| Theemiéniggdco@al dseasd B pusfedblly enegpingltie, Ghora @edferatily bacterial
Maaningjiix; acd @bstipndferably aresintbacat awsdgit® Mhng theiis/enitimerae be
t ised o profegnagairstinemngcaodccagefectichs hatleause ateningitief a
tetanus toxoid (TT) then that derivative preferably
r \éitvevierilse prevmmobhieagioo ahligends @ darivativeant hitatenusitddoid (TT) thanl that
i derivglive fpeaferbbly rémaitpientungogidailg crose~reativerivitie d T prandiient
1meferadlyfeagmentCt o be i nuni sed has been pre- i nmuni sed
wWth: (a) a tetanus toxoid or derivative thereof,
affedl me-inmynisedowdipigat e of (i) a capsul ar saccharide of
an organi sm other than Neisseria neningitidis and
(The paientde baigynunisedings beendue- imatnised witfe (Bef tetanas/jokaicipr
plesvativinttdrecdtangfer i) 2l conjbgaie pidlarapstiar sagcherda e anerasngm
a?iberdlean Nejssarg meapgitieiaand @h%tﬁt?@luﬁ EPé‘O'é@h eryate thepelg a
tE&%@L&’G'ﬂ’B%B’“&et'@ﬁWW have inglygiecy 2 taf E}ﬁ igen, ady @,nsaﬁar

2%Acehiatid &?’?J‘d%‘t% teﬁ}ﬁf topg%{% g calmieTe BRI RGN BPEPCcal capsular

c%‘?FFhaé'Pe C?‘H‘éga éarf'%rcel ved at |east one
( Sf ti on
t iill h e o]

dl s@ nt|aaY qep(g qsﬁ ‘E% at uﬁggu ﬂm
l:g?% ter d ora

. e E lmmUn a lon

'tl-tB Sagﬁz a% dln acbrrefgrpé roup of
;‘g WIthln 2 years of

Ak, Wt%ol % of%‘?rﬂ:l Hfﬂt"i} %o%ﬁfs% E’orteQerjf ﬁhuﬂ Mm%ﬂ 's,gﬁ
rﬂoﬁh?&refr%ﬁtﬁ f BRIQUP 0 pati en he pre-

i mruni sation took place within 3 years of birth e.g

Wrid et t B&InsmSfised Bkdriing W thdlinDentio ATty aiPbé & Ruman, The
WhinkHn Wi g sARRE 1D Be QT 1eldt A toibnttPSId B\4R (@8t I ¥hbntRs BNt Rast 2
n?ﬂBlﬁth§oIQrat]ea§Mﬁwbntﬁ§ ol dtidast 6 MBNAAbIY A leds02 Pirs old, at least
| Hrpasnd 518 ht a2e0r1djeds dId at kestitnyess bRINatbdst 40 ygrreal | | a1 1t
asgNEIRIold, B A p3éiertnet@en ofpatibntg Brae feaktl ymbehadld | Aragter 1
nrafelred bet obpaieats id iedist age gnaupt R85 wHads olditand @astherdreferred set
nofatientsois ih thatge gragp 14-5hyetislid Adyrirer pletearet sét ofpatiemss is
olegk than 11 keess olg eygeai kyagrsold.dn all easss. howeyasaeegardiess ofgge.

I Téaﬂat'eI'lW!JJ dayssbesndpre- APmpgisa asideplipedhesein] d, at | east 40
years old, at |least 55 years old, etc. A preferred
s‘é’PefGﬁh%%[ﬁ'@Wt’%'Sﬁ“@” Antigeassa tefanyp forpid t"cﬂ“dhe pisOvaY typically

%‘éﬁh m Ualzat F;%)ﬁ; il ggeigtz%i” TTH:’ dag'sat% gg’h?é Ion

W‘“ﬂt g;g il i et el ?'@Fxsé?f
accﬁge " C@’ -j rt?iiltslénel%}vhgl al‘-g Sg:éeaflra %L@:%ng three
ens. (1 ss

?o@ 'f' Gito p:aprﬁéaans o E\{e 8% s ez
ht‘ﬁé@ t§ntt[ @yfﬁammuglh% hGMtRME lFmr) 3Epéhact.n (also
moa,ﬂlé% etgqengmatoh Ia@@r fBRbRAE bRIMIN' )N!Abénutay Bérfabik YaccldY thay

received the toxoid as the "T' antigen in a D-T-P or a
D-T pre-inmunisation. 40 Such inmuni zations are

typically given to newborn children at ages 2, 3, and
4 nonths. Were the i muni zation i ncludes a pertussis
vacci ne, that vaccine may be a whole cell or cellular
pertussis vaccine ('Pw ), but is preferably an

acel I uI ar pert u33| s VaCCI ne ( Pa ). Pre | rmunl satl on

andpCEPB06/070173
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the 9K/1 29G nmutant [30], (2) filanentous
haemaggl utinin (' FHA" ), (3) pertactin (also known as

pertussis vaccines may 4 WO 2007/071786
PCT/ EP2006/ 070173 al so i ncl ude aggl uti nogen 2 and/ or
agglutlnogenS The D antlgen inaDT-P pre-

\ L
RS 2 S L SR
t e pati en or alternati veI y have received

IIEQ?I(é) -n‘?lf?uh E\ﬁmﬁ%‘hﬁ lis & 'Ee%n%!s tr‘?en the atj ent may also or
Pér% r%t@el arrr | f-8accharide
cohjagates mHlJ@e fFIQ"'FJ'FHﬂ? Hib ¢
pre | rmunr sation antigen is tetanus oxor d then t he
PAhERMhe Ml Jnmhbﬁ@étfbﬁ'ahﬁ(gem ¥&nk %Qor@'ih%n'tﬁ%%ﬂrb I Wb&:&]lya
Hhdve a8 H@ahmuAiBEd With &HIFEohjulat GRA/PNBUIRIRHE BReumococcal
%g@t SuchIMFTINkzTBAE bredy dieN gRéRtotieRbem| chydréi Meddes ©, 3,
BntaS iHilE@fugates aBLBeldinow (refepdtde 42)TPRE lRecokldD
CEvnjudgRt By alse use b TeleRasMokdi@ E&TieTT6 N3 D) moRN & UEDEREIRRIdes.
Tthectipntgedyassotaye BéaOorekgemanidezitvathusseraxaipdC p@ning&occal
f (Merdhe-oojugater Mderd] cdnjugatea dmhase tdiasus toXdie apatareiat Pragrably,
aheeverathe patat hps esanmnerimrs@dsedivith Hb greY@gnewpodScecal
nesmjugglec it oal with(a Nemconjugats. U et ratieNthaCbesmireryameysed
tWielt @ MeeC ceniegatasthenisivecanse admiristerled accartied ertbéyinyention may
henieayeot inclide paergieur R2onbe®d pre-i muni sed with H b
and/ or pneunococcal conjugate, but not with a MenC
tjifugé@@ld i$ B weh ngydt argnel jsharapleraed prasein et parskecpbigined
”%ﬁ@’@b‘ﬁh‘ﬂﬁ’dﬂ@“ﬂﬁ@ﬂ cheraicglaeh AR foamAinAr éerealdghyde.
accordr ng to the invention may or may not include a
sé’?‘ﬂ@? Ug"@ RESHOgUgation 'Fé'ﬁ%ﬁ@soaﬂ'@%ér"dm%e #simg hasiagsn
a?fiﬂ’o ot tp therpse HBW%'?'W'@ %ﬁmg% |F Ar Erﬁ’é(f‘mla'%i??“ﬁ@ #ﬂiBfeéﬁ’Wééo"o'd

t)trhea@r(enrr I ’H%arisé TP @nﬁr ,
eh2 r' BREES BEMoReP
?t | r - nelj gﬁ on with 1 tépl

%%r%% %rf‘%;r:v o "5&“@ b scr;@i

n e ré M3 Wi h e
il Yos p B yté@ pecif ?th@ @5&;@1 rid.e.

at'HE pre ﬂ;nnﬂfhfsb CQI@%Qéﬁat foye‘ﬂblpﬁ rﬂn@stﬂﬂ ah8-s8ftharide
3ifHinhuné redpbhdin T ré pre-fiAuridatibn W%&%%%Hmwat@to
a1t 9rote15mrevmahmwheﬁe §a@i6ﬁtlefd GighiRdt tethnus-dRease.
pre-inmmunisation with Tt is typically adequate to
ettusithe SHlicAB MHERINURis8A bicolding tEMAETIAVENBSPARRtihdl froe
Padtie RS in gdneral, 6 e ard MBMDBErS af 4 Sibs¥ird ke gEhefaDpopulation whose
digihunatsistens havedalreadym@ntdden idnBiae cd3asnisdao etphd-n a
ciomun@gatianh artiges, suvh that earmumiaatiors addoaingvo ke inaveor withsae d
ameingdcosataindugatdehat gsjndes e tedamds tdxeid (paterieaiive Wetdof) carrier
poisites glffﬁrenln@uee gasdonse iMmhe papsediban Bipayipee Whe bavegrot t he
sﬁ@dﬁﬁw Heuntedean impryge prseonsere HiePsg-inupurisation, atigans. fatients

faﬁdﬁ@e%prér'mewseﬁqw'ﬁhwﬁféﬁ iyglivefs;the earag & p genidgate

'W,‘}%%rgﬁ %W&rﬁ @S@S@% B8 e are! GAdLLE @ S

r?int“{? (?rh” agal nst tetanus di sease

9@9 ent S tO nlfe foxmd or S—? ) in
5@ 68 éf co u 9?0{‘: g)g trjhf % ns‘rsjnse S§J|th
ra‘h{r n tli%ns Cﬁéb re no teg%] 5 SSE%H
Bo L spen b afgre% e Shoit
féb%@@ﬁr% Batlt QBJﬂJﬁa&r é?mgé A EblBOrrL%néch%Q%n m%HfPJ%tédhat

'Wr‘ué hdcR (ARG5S tFbodcls b moRk8N kO RboMe L iR@NBPvirus:

n@@@ﬂ%ﬁm%@a\hrug@Hﬂrdéﬁéltnﬁ?ea%iéabrrdsnﬂu e§ina; JuBbrNigs:vaxedig
(or derivative thereof) carrier e icits a different

I mmune response in the subset than in patients who
have not previously nnunte% an i nmune response to the
pre-imuni sation antigens. Patients who have been
pre-immunised with Tt (or derivative) as the carrier
of a conjugate (particularly of a Hi b conjugate) are
preferred Partrcularly preferred patlents have 40
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ot her antigens. Such antigens include, but are not
limted to: pertussis antigen(s) 45 see above;

type B - see above; hepatitis B surface antigen
(HBsAg); poliovirus, such as an inactivated
poliovirus vaccine (IPV); Streptococcus pneunoni ae -

Zﬁfﬁa&@vﬁe ﬁg%;n ik Elarrrnay hdthave &%ﬁp{%@ﬂ%ﬂl&%bﬁitﬁ‘oﬁé Pﬁi\pre
b Pocal g et otite el 006 070173 vit us:
ﬁ\%omg%?ef%d' dﬁ@ﬁ sO5¢t tHERYmd %erhé1 &eh?ﬁr@t receives a
PhEnihBEHE P &5 Mhie th@ynﬁa\}éralrgé’dyeoeeﬁ% LiUnided §ath ¢agsul ar
SQGRARE). qir?otﬁ&@n‘r!ﬂ:@ﬁr%ﬁ?s) a meRin§ QB E6H RfateSid administered to a
epdiert WHRMHaS alréddytoRen plel@mORiedy wittPsdth 8Tt of b dSfivali@CAIMPSa

ameriRgUcBgRr&fghtecon] ugat e, they have al ready been
pre-immunised with It (or 5 derivative). In other

eThosbnfigaes, @ meni ngococcal conjugate is adnnistered
to a patient who has already been pre-imunised wth
bridinken)ionTinniunisas ggtieniéadith\eBnjageled $dcthatide sIebnjlg MERGE @ded
CoRinhgtt éhe iMAIn6gaMiditg 8t 28chBRed, BY B BbriveAs theLins BS
piatépentent whtigen< @1 - ldgﬁérﬂdnt%&gﬁﬂﬂfthﬂba@lowﬁgmrlmgigtfbron is
Lisetlinolbgicél onemima ioejut Ateniispantuen uséfulorglediatic vhedined s g.
aref. i37] andrisy & wek kiidwarfedhnope B-g ienigepe imdefst 3&ot46hens to T-
dependent antigens, thus allow ng primng for

i Thrauvoipogjti@alseranaarging Gding ingatiomecomwispaattieastitvar | y
userfingocpenal gnailigates.i wheveat edaheonjfigate comprfses 3 Htarans dioxos! (ar
virivativa dvaneaf eestvier guatein, @ng theeoabsulas gagaharidef. $he gapstiler 46] .
TyRsCheniApodE chesenroadmeninaseencalgeragraure A fv&nss and Y, such
clhaphe sampogttionsindpde saschpsdessiinm ot ec@lkt ofd ed@*ﬁtsé@grwps

ME‘PﬁO’@B{&’{")B% ﬁﬁé F'ér@%‘ $CPEP
r ?%QFP% ‘} egi?gg; rﬂ“psﬁ & £
n%j@?h 8;?% belas ?% %upg\;m dgﬁ pgfﬁws i
ecco OT <5n r asacc ofes from2 3, or all
4Tr9efcatpgu gresag rldes ho%]r?esef ero Il(} o3 8E5r¥ar§ctesrlzed
Gl Sl s%m s gt cc 5’ % q@g Qogqubs
ation inAhe

?f%verg{ %ng s%gﬂ Qﬁooéi&;gg m%d%eigif a”lgggd e, %\Jﬁi "

a chandé@%?fﬁ’r\' P RSakin -inveREINO SRR ular
ahad is aQQJHPc%fyFan&f(a'zﬂ@ Wl‘#{e@%ahé@&&h@éé fedrhdMcdg,

f §Ueuh @) MG BerogoBp BRI F\ﬁfeetﬁ b8yl gldis GEETHndlor C-8 of
SiA6 SR A RsiBliese BGALBI 1ERES I @MsoiaRE Rtk A1¢R8 OABEWRHups
ClABLECTIY scERbride 3BuUCKiE isCARGH | AT _.8PAGENANAE/BTBA( 2. The
SEIrQPEUPAN 155 LERONAMNYO BALSIIndr o SallRQIRIRRIATRE dijhccharide units.
li-ike thé serobmkie ¢ Nearpde) ithBs varabrRas-atatnaioh; phasphrt=tid 7 and
W positpas [S0RIThEstmaairy Isatriten as:n-4 FE-NeC3sa{@9CAc)--(2—6) D-
p@alid-{1onThe Shreg@ap tv\sacehandepis sitdar toeha sspogragovags h
bdamchdride, eyrept st the dispeaaddd rebgaling upisinsludets glycosedstead bif
ngrdictase dlilscasecdmroupddl $3% it das varlable & acsgyldiop apsialic acid 7 and 9
srositines (58 Shavarbgraun Y etrunbae isnvgitieh as:hed)dp-&lea pbPAC(7/90Ac)-a-
| @vedOr@le-a-(The serogroup C capsul ar 30 saccharide is a
honopol ynmer of (a 2-+9)-linked sialic acid (N-acetyl
nEher sagtharidesausied accqm‘lng\t@ljmwovgnhowgy be @ramty{aﬁpi a3 described
sahox¢ (Rs9 Wity e ame Ex-3detyiption pattem asGepndhegtye capsglapf  t he
s$earhasideni o thaydnaykeartzlly OFéB@LM detQogastylated #tiopgler more
i RAs(tighedf thezgecharide Bngs. oLipey PRy B BIRSEC-qcalylalrg] relatiypdo the
SHRli¥h SFRsHEr SacPhAtidet e is witten as -9)-Neu p NAc 7/8
QA(a 2-r. The serogroup WL35 saccharide is a pol yner
of sialic acid gal actose di saccharide units. 35 Like
the serogroup C saccharide, it has variable
O-acetylation, but at sialig acid 7 and 9 positions
[50]. The structure is witten as: -4)-D Neu
pSAc(7/90Ac)-a-(2-6) D @l-a-(1-*. The serogroup Y
saccharide is simlar to the serogroup W35
sacchari de ~except that t he d| saccharl de repeatl ng
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(2-*6) D-dc-a-(1-. The saccharides used according to
the invention nmay be O acetyl ated as descri bed above

native capsul ar saccharides), or they may be
partially or totally de-0- acetylated at one or nore
45 positions of t he saccharide rings, or they may be

hﬁpee ac&a g8 1o %ﬁ@%@n gp%ﬁéggf a%%f%ﬁsed

Tld
sg % b %ﬁsdﬁér‘? e e fi AL R b b@%
QdiyPleribat %ﬂ rddig m& Nzﬁn Ieﬁ@tﬂ%F' hélsa .r Jepofyidritdlion

lﬂ@ﬁ@d InQolvesht H§u§ [Q]HM XYdEGE é&%d to a
WdchhAliep@. ymeg.wesaﬁdaonz@@swcehmoﬁs ﬁ/{;) awmé nfbadie @thBy
biaébatdqeqlatigstiut S87C) ke B by chSiAlngih ré@ i Efasttagn
ChvhieNed. 2ngihbr @fpolyherisstios athod @R olvéNeidigRediysEgN 0]Sethep N
Sdapelyhefisation aletheds dleanosetodhe SkikE pgrbn PRecstdharidds]used to
Hyrdpang eonjiatesXord se iascondloke@d thoingentisamalr ae bbtainbide @y tidy of
gthese depblymatisatizt@ethods Eepolahersatiaf cab ¥usedimdbrdendo provide
ndnkeptimeim ehatnhenyth fonicumogehidity agd/at toadstuge cliOengthtforl  a
dewsical dnaphgeabilityeri hetraceaddest i on has been achi eved.
Anot her depol yrmeri sation method invol ves acid
gasies p&) @s foQudedn conigptsis preehacteainl toxingerttoniils. such as

kdwmertadowm r % PRMEA myeand@nd tefkinis dadre RAEr Heawn a@iert o
motﬁrﬂémue mjam@dff Bytei faemerap Prateiy synshatig @eptides, heat
UB%S pisteisnafiakin B Y'B Kiges, hoppanes, growth
df%ﬂ ;na; H MR LOAC 0 atT.csw Shepren o
o(gsn- (5|ve tllﬁ;:gﬁ zae
w?g%, iﬁ 8 qrﬁ’ OélH ?{ é??: gates
| I&de \Yatl gf %Fag@%%t C) o?éotaln
ae U e rre
s or d , such as 15 dlphtherla tOX|n (or
I‘ @ g@@g tor{}éte%re th%ﬂg %éﬂ& ot R)H e c% oh@ QWUS different
C(%rrﬁp rofoteifd (%tn%erh%ed fb?

nt & ﬁ?@'g‘%}& bi&drides
nﬂbé’t@@id\etaﬁb{% d {NFHI Rdride$ be
péo‘ﬁ}u@!at@@ to dFHtheHES bR ItR :ﬁéd"&)ss@bétt@ lﬁéenr%re thaHBHAQKHRES ,
het6RINT615a pdicdr Baccha@fde@infigend.d sdrbgrbad A BE@h&IdS might be in
R bLpb N@th e hiel cBhjBgdisBeteh¥E oxbid&Hd ottedpé Earp@Bteditem
VEABhtRdiB teHid) 0RIMerall QbR ittif biefeiad to (etth&bamdcdrii@Protein
nfenall yigresdakecchl dantHadeswiathe cdthppsitanacdeo@! prefarablgder all
psastiaridesRs p Anclidirganypbakenpgotcetal sonjigatasrthat noay H8 dresem).
Gt dipfrdferoad that cenpositinesioredicaments ot thie aspackoftthemyertionde oot
tihdudesamiydiphtheoa ttantie tgxaigar E&M1BA chndeeprateinet anus t oxoi d
(or derivative thereof, such as fragnent C) carrier
ph eingle warrieQuotainemighteany geet thamonessageheriee artigen (51] i for
p@emplﬂ a single gerienprpieintmight hame cenigatedto j parcaanides frofhe
wnpaselpsifoansl, C. Thigshiave this (9emlt sacoimrigas ?Ei”et?e Bixed 1974 Ban
nﬁgétd)nfrgactlan fl;p @‘F@fﬂ' f’g)élle ribls gefeé'r \te%e@ rﬁte 2pconjugates
HPPETQ aﬁé a ?;‘ ? é/teé ’t“ékyo"i‘ b”cg 11 e
ds W|t i e§$8°§ o er g}?a rblty br]% §§@ﬁﬁ&%§ ?f %
ro ro |n a co osmon |s 6 'ig[1 } %
eEj ig eorCa t? r5 p Itergt%tlgrg t(gé”'(u l1 H ?5 S&%B %Fl\t/% up
group ,amnfﬁ dne c nJugated to tetanus tox0|d and
gg@ te% %%%E&grl & r%% df%eﬁ@éﬁ"l qS Ien e%@?ﬁ%tem)
S (3 cés3 SQEC% fidd), efEl‘ab BBk 1SI@ d G81" e preferably

@énrﬁ 5 ﬁH 5@ elre Hl%mrlrég%&g arr%@? Jn ¥ Be UgbdtiBEnstance
cpgp05|t|on and nore preferably for al sacchari des

(i.e. including any non-neni ngococcal conjugates t hat
may be present). It is preferred that
conposi tions/ medi canents of this aspect of the

i nvention do not include any diphtheria tetanus
toxoid or CRML 97 carrier protein. 35 A single carrier
protein mght carry nore than one sacchari de antigen
[51] . For exanple, a single carrier protein mght
have conjugated to it saccharides from serogroups A
and C To achleve thls goal saccharldes can be m xed
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40 ratio (neasured as mass of saccharide) e.g the nmass
of each serogroup's saccharide is within +10% of each

serogroup in a conposition is between 1 g and 20 g e.g
between 2 and 10 g per serogroup, or about 4 or 5 g.
As an alternative to a 1:1:1:1 ratio, a double

S&5n? %Q'naﬁ)e 3§ m%)ﬁ ceuoH Hf(eg fie rg‘t)e gﬁ Whe %fen
of

.ﬁ&é’?ﬁ Eﬁ th;ﬁn %q &E\T% %:)rabl &Q ‘5% itotal

easﬁaﬁasoﬁﬁ& t%n 865 rrrhe %;'
ESenPHRER 2% %}ﬁﬁﬁém%laﬁy @H nﬁrgéted@é@ch@ﬁ %Fe ably
AR 6 150Lby Wérg {RF he BN ARUHESadcBhrideNSt ance’ 1.
7 WO 2007/071786 PCT/ EP2006/ 070173 Conj ugat es rray be
URBLitAbIE B5HjugatdH @Bctidh thn bd 8RdCRHH A suRith BikBr [iReté -
W{@es@r@ ven carrier protein I's present in both free
and conjugated formin a conposition of the
| TheSdakbaRde WAWRIRIY bd Adivatbd 610F0hBRIIIEEY Hridr B dohjugation.
pa@ivgtloalihay i vePloeexaidie, bidnaibtirigreadedtsaduch asTGDAP (0§. 1-he
Caanhd-esdingatiofiarhino pyridiniuen Loaosibbrata]5aS54a )0 Deher aulible
nechmiques Lisr cnbodiibidps,dyenatided, attes estelsanorBétaby, paeiraiezhzoic
Shaaid, INatnldyoxysuecioinjideg &t BidS sERE HRTIU eed @sqothe franoellndtipn tono
nefegernchd#). 15% by wei ght of the total anount of
saccharide. Any suitable conjugation reaction can be
useigeswia b linkey geaup tredly|be mada kieing whickrewnipeesedgrar fpr exahngle,
sthe efpaeduies daskiibedyipiefasgnops bl art$8. (ae dwesr linkage involves
f igAedtivHARINRERPT Hig Rﬁysﬂ@héfdﬁ?} eRyetinadthe resuiingagming grqugyith

qnﬁ\%ﬁﬂ/éd'P'F a¢id bkg I‘@!‘R“ﬁ arpé%\ %Fﬂt§9§lﬁ‘6he’5‘s°f
@a@rd Iriker@ H 42 mrdo [59],
t r@&rqug Ioa aIr gly nE igf
ql? e F Ir e pro ern\r?ra atlve ©
I ir
anélr éofrl atléﬁ?o arr f Ve amrnatrdn vzlrtht e
duc%!r on to re %’P & c& aq_r nkeges via a
'A %%é 94 Pngéﬁ&P f‘éﬁl rh@ W5aBG
Eraazrss ﬁl 8 Ep 'dg tr%ﬁroE%Ptﬁ'é%%ge 3
e e. drp |d I\Y@ﬁdr‘a ysud rﬁﬁ@ dre@féﬂ aYr@$eac[| \Hﬂ:ﬁ tatfer
3t donkhe polysaccharide, coupling the

resultl ng am no group with one end of an adipic acid

| 1h Rk Borflidatith meihed, l\RBcHEAUP |sirdisktey vrrrhogdja.cnadoodmeazraehﬁ&r
eeodPbup A, Srb@&hlnﬂd&m@? hido bé BKRE 28thRWRade? Ritera/reaciBh period,
Qdarin éy*aﬁ&ﬂcﬁ‘rydrmél it @i eB- PérvaiieaaBtdharidedh.thetbe prepared e.g
nbyt ultesdineay. -The tibivatddacdh@ide is irih eaigad withedarride srokdir le.g.
oWviyrcotetatius tolxdink agecarbdadinide s aduiet Ndea p reictoramdridd [ t6S3] |,
Adoriiupté [can B4 recovetdd? Fomhezdetads ¢fdiE$ catgatidksmathod can be found
ahtaefeneatd We Coojugaies olgpisabld bykibis methodetdy Hei uskd gecocding toghe
ugeantiorDe. g geniugdtescegwssinga tarnup texpidicarmengnd arosdini¢ aeid linker.
oxenietes @ropreferRblyrieRasedweRaEtedearddhenonxed- b}ftef BEet hge
a‘rﬁ”ﬁ%ﬂ"aﬁ‘rp %"ierfn'tx%co gieaican b%rgdl'd%%cb? P il sfele pygagen-free,
spate- b‘rf@fee’rsé‘l‘l@e aHgatg7oeios miing: 8 Rrably FRURIGY My
trH%re“Pﬂ“r%r’ C¥H€f ami no groups into the saccharl de

c tefmng b gpebdnion s
i %%%B L Wﬁr ggf% fw o

(bac rici an i rncrea

r&g% sevcsfI %Err |'e ecenﬂ 5 being
aﬁ geia ﬁt SERG s%fw rrelate for
érﬁh detai gc‘i@E& £Hi 80 enrn ococcal

érgb gnr,‘rqgfe ngge e a e at"this stage. a
reactl on period, sodium cyanoborohydride is added

Derivati sed saccharide can then be prepared e.g by
ultrafiltration. The derivatized saccharide is then
mxed with carrier protein .g. wth a tetanus
toxoid), and carbodiimde is added. After a reaction
period, the conjugate can be recovered. Further
details of this conjugation nethod can be found 35 in
reference 10 ConJ ugat es obt ar nabl e by thr s rret hod may

N a .
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Conj ugates are preferably prepared separately and then
m xed. After mxing, the concentration of the m xed

pyrogen-free, phosphate-buffered saline. Each
conj ugate, before mxing, preferably contains no 40
nore than 15 .ig of carrler The result of

aﬂzmn%t glstl }HggOng({I]’)thg% 90 Itlg n&s 9atc%§dm f: ﬁed}n\r/]&t/
aﬂa ha ¢

t he troR TR preré
Id dgltlc‘?n 1% d |nSer QL 0 % cgm s%nt {JS% ses S?o tHe
ﬁgirnzé\'l]sea é%ﬁj%%ﬁ% F%ﬁ o{tﬁ% sﬁ L}&ﬁe ﬁgmmn sed

@orag Qt%;j RPN 'yné@#?rg?eq p,gﬂ 8568 oot

at east 8-fold. The SBA test is a standard correl ate

lﬁfcsf%*%“ﬁ R s Db E bl Sl e
r I ari t se n€as
Ohr¥ @Bnijl S RhysabchbfledWoA! ELMLHES and 11 different
Péelétizes ﬁﬁ Kbf @ egﬁ)le FRAEINAET (811 ChRISIAS SntigBRPRRR BEvenQErotypes
campR IV 1pA3CU A 23 it gadhOs aeErRarite ManidLaly cbRjugated to
agdrit 908y rte@udre@bmaﬁ&\cwm 266t e ERé RBharkle FBOS brhi dRE (4.9 of
uwywsmrmdrvgthtoanm@@es addv@Bat bh Bn BRYhIMPH bRSEPhaty adjuvant.

i weéreg@edmocdced! céhj@fatdshage ihalldeavih B @ofpsditas farnbé gente
linvetion theugpmipesditioagrseferably ischaieh at leae sérotypesSEB,pide t8foaridae
[ 23Fg Oobaptere s2Btypies mafy b8 2pnjudatedatd setarB3d]d. It i s
preferred to include saccharides fromnore than one
s2rhotopjpgatedl cahsufansansoaridadrom HrwuanzaaTPlleg chaptdrdd @b rebB2].
pol ysaccharides from 23 di fferent serotype are known,
abthe @rrer potgiufpathe cosjogatamsy be CRMIOT \Bax Ehesous thexsidfor em
bateteresmiBarencdniblexdif Mreergmitidiss Bregtagpresidg mRlety #dire conjugate
eaype @ poipgaseiieidd fa.g Biljengihrnohribesyainitd! gessohate dRBd\oehcan
sdpahayp egdergonesepgipnenpgtion of thqeesulargqv ysagrhiandes)to {grm h
eclionsasshasas fece MY PWi1dR AIKPR). O9RjHiRyeans@aesomerdgsap

r dignzacriaside s vRianthinkeda GRIMERTovia e%leq’tp'g aeid hateer e lar
oAnper d8sel Stany's proiddnstendy A 'G'BYat'OHr?B“\‘RA't'tha’HEﬁ“ 8
dgsdisien ani-AiRP éPthﬁ%'FQE‘ﬁ? ﬁ’Bg more éb'y

m@mc%eaa C@mgm @ “dg?é{]jﬁﬁgﬁ ”’e'a"*“%?”cmﬁl?%ies a5
&M% o ggtbgg r%e% 3 L0 esadiyent
fo 'éﬁe |

tio

S | th §rrec ix g&ﬁdgb |e %d by
fé'e;? ‘Tf nk‘ﬁ%f fog; 4 @% of re?mg Fious

carri er ot el n e conj ugate nmay be CRI\/I197 Dt, a

t t
6@?‘%@.at‘?‘%%""ffﬂﬁégzeg%%"’"fnﬁﬁﬁ'g‘%@@f%uﬁB%’PE%i i ugat e
@?@&% 331 h Eé gﬁe &@n&et)%esel fﬁr‘ﬁgatriantlgens It may be an

Hrhedsind VelickeregaiiisRhat e (PRP) ), but can 20 al so
have under gone depol yneri sati on of the capsul ar

p@udﬁsaaﬁg‘ém@ma%‘ﬁnhQnswemdsabé&mmﬁ.ume%n(e g. MV
from1l to 5 kDa). One Hi b conjugate conprises an

Ol M@RIRGEBBR bsHugaRY atetiing/adnimitedirta S4R¥E 3¥doskathaR none,
agtini & ahof tHe Wbsbsaray{incddédhese cAiDaMIgENdISES Tet anus
toxoid instead. Administration of the H b antigen
pCehggstibhy contaring the meningtcoaed] cerfifAteairéfd@bly do not include
cdiptttiesriartatoidonor GRMI@715 g/ ml, and nore preferably 25 >1
g/m . Where a conposition includes a H b saccharide
aTtidy@esierably dp hetfiedalelpgridssssantigets. Bhey@réferablyde natinclude
athapatitisi Bivituk p drfaeiad Gged T heyameferablfy do net iooudeamilioviros A

i cvhpodigen Eraferalyaontaing mo pioos (hlaa 66 ua df tetaans toksiepet he Hi b
antigen may be adsorbed to the adjuvant [75] or it
may be non-adsorbed [27]. Prevention of adsorption can
be achieved by selecting the correct pH during

anti gen/ adj uvant m xi ng, an adjuvant with an 30
appropriate point of zero charge, and an appropriate
order of mixing for the various different antigens in
a conp03|t| on [76] 3 A prote| n ant| gen from

o o s o o — — —
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all of the doses may include these extra antigens.
Conposi tions containing the nmeningococcal conjugates
pr efer abI y do not i ncl ude di pht heria toxoid nor CRM

he refera ot incl ude, pe
?1‘?”', et Sk P Ordioni RS ifis HED R e epysiorgd
CF U5 SUPIORRE ar?ﬂuagﬁsc erfle preferably do not include
poI iovirus. A conposition preferably contains no nore
than 50 4g of tetanus toxoid per 9 WD 2007/071786
PgT/ ER2006/,0 nen ngococcal conjugate, and nore

pre elda?BP tc’?g}ﬁ)’"é&r’('ﬁgn 50.tg of tet anus tox0| d for

OCO% ggn?ly with
ﬁ‘;f epq }%Eeéf}}a a#é?f é%?;ﬁ)ﬂ?g gﬁ?%mfﬁaﬁﬁgﬁw beo

fddn V? 'on Vacer nat T on (arou
S0 ge e |nventors bel i eve that

Pfifs I E TS LcRNorid G, BlbreTOBBviGE & | Lh%d tﬂa;ji Aling a
AU GESIRG a dieQ8d LIRLELhY S dtBe IR Yndm dmprising

Tthb Steb df AdrhiHEERRS todsPRharQatiéfe oRBELHidnaRatlcBRpfses Bt least
PEeQUh A8 eRVER tHIRSENf R fouHBEREUNRIgAEs of difidderl eBFYIR 8hdcBMde
mmﬁs o&pﬁh@@@&@u@@ﬂt‘e@& da¥ oBAiEPEORREERY %o HARHINBIA BRoid
CETGRM 7Y a defetisd BBreof, wASRINThS b&tiehistbeerd P-iMkHiBRed with
p@l & aiphthariorgd st darigative itatredt angion (5 es cajugaas (i) a s&seRr
t sechagilde vieam orgdmisnt etear tban freumbesus any (igadiptsthafa toxoid or
dCRM&eortdecegtiselth@reofacchar i de  ser ot ypes of
pneunococcus, at |east one of which conjugated to a
dT heing iseatsiogordvidded iadnetiood FERMbRINiso achutrenipatidnt againdh e deebse
weesed by $traptqratdue ptiedrmaanideeeamprisied themier of @dmiiistdring %o ha)
ahutaninatientaompreian that campiisgat lpestspaneten, eenghothiriesy) ora
clentasgsraugatey ehdiffgranherpsHiar saceharige Ae PSP PARUNBRGEFHSS?h
o'??r‘é ene piavigrenivgelsd kUstaprRtorqid 9r adetivativetearedd, whetejp ¢he
opatiettio 99erbpredBMpYsRd Wik (Bhatetasps torpid opdgrivatijedereof and/or
PPOF Ferdepale ofdh A GRPSUGE SAARIIFEST AYCqaHRIRQINepiep Bpgumococcus
a?ﬁill (Ws"lte?”lﬁ @é%{ gr dgli3ive By st rept ococcus pneunDnl ae,

r| s n(g tﬁg?%ﬁ]eef%gﬂt' m ni ster in mttg i 20 hurran
an gal iag, comprismg
tur'ingtes1 é@ml terln to%ge hu O}% ;@éﬁloq %{%{ BIISGS at least
ef/ é o ﬁ)% Q@H dd %ﬁgtg Of diierent @ psular saccharide
% ﬁn&m b ccu RhstE. isC éﬁ raJ oid or
taeaa TRART R A A et ﬁtrhﬁne{‘to Sor
PERMESH orBRriPARE &, WS $18 Batidnt Had en drd-BinAHRd with (a)
t £%inds Rxoiel OF bdrRbiveandr8sag@br @g%@muga Dor (Raeapugat e
Ofacfharid@ oS §Ardm SB6ahaT prid@mBdEtocdils SFd@N ©mnat Reidbhan
paegivanye Gatets ard(chBdipaihefia Bxdi€ baduassativeXiadrébf @and/or (d) a
dexnjugateiol @) 4 tepseaf sactharide ef apnbgahismectherdhart preumovents am
t (i eiphtberfartoxdiderd>RMtRFtdnddrivative theneohi sing a  hunan
pati ent against a di sease caused by Streptococcus
pPe oo ding, usedareralsi pneyidet hibe sl abfeasidwiven, aneelevry. thiteen
t 97dounigan ronikaatesf differeniRIeslarisaerharida seEgyRnsios preugiococcus,
| @tdeast onef which canjugaigdde @lichtheria txaid op CRMIEF Peaderivative
C‘Bﬂlﬁeefg é‘ttﬁ%mS'F“fﬂ‘FtW\e ofa Hled'EQ;P%’H If‘%{r‘m%‘a%‘é'ﬂ%ﬁ |hHr@ar3 Bat'e“t against
sfl 5? 8 b¥ R ?H?Efgg rgsed
C\%I a8 & fr tPé‘{% r rlt/ 5\4& retﬂf an or

ﬁ’;’éeﬁgnsﬂea g g%a I%ﬂliv: e %f\?e di&&’%{q. A

Qgst 81 do |d ofta @ﬁ\é{\}és

tox0| or derlvatlve t ereo and a conj ugate
(i) a capsular saccharide of an organlsn1other than
pneunococcus and (ii) a tetapus toxoid or 35
derivative thereof and (c) a diphtheria toxoid or
derivative thereof and/or (d) a conjugate of (i) a
capsul ar saccharide of an organi sm ot her than
pneunbcoccus and (||) a dlphtherla tox0|d or CRNn97

o N - o S o o o o



or fourteen conjugates of different capsul ar
sacchari de serotypes of pneunobcoccus, 40 at |east one

w@booro7ioBe conj ugated to a di phtheria toxoid orPCQREREDF6/070173
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or a derivative thereof, in the manufacture of a
medi canent for i mmuni sing a human patient against a
di sease caused by pneunpcoccus, wherein the pati ent

NaR: %?‘ﬁﬂt CEnUARHR o §he Hén( mhuflisRE G ain
05d % cgée ﬁ{of d& rekf @atlgrﬁ a%&pr% g °

C@rﬁ’r? hetfifs Eie a%@egtg u'h{b%&écﬁq? {]dﬁ f)a @ular
levid

\EQ%FH@O@Q
93er915t| QRdré&t dnand D&y £ Iea§t EveiSen sk orsfgtYr%rén
&hjugd e§‘698§ffereﬁth:‘ab§t@@@a(%harfld%%rercﬁ)edes GO BBRESR U fat least one
db#véfﬁc[hﬂ@borﬁ@ﬁﬁe‘d't@fet&%§ €33idioH 8 dEM/aBle/Be&Rodnd at least one of
PRRIYNBGOR0gSed BididheRsh taxBid P ERMIBE br & ¢tvegattestedOinane
t ebauTature @k 8 imddieamentderimmahising a hOm¥p 22O 74dAiNtV BBisease
PEGLsedPRYREUHOACESs, whemirctbé patient hdscbepnprfiaetunrsed afth &) a
ntetinostosoit! of derivaimeuimersoefmgd/ar haaomjjurte o) a ageeuiss sacharide
dofsmeamganisaustber than mesmmooscang, (ivehetapuntokdie opaerivaiive
hthsrelobang (pradiphtheriai texail ongetivatiyeihereof andiaiie) a epxivicate of (i) a
deansviat sageharide Pt oragtiro pthehamprey AoeRpsueanst (i 4 yipktheria
cleptPaFRMidcetierivaive 8®regh or gani sm ot her t han
pneunococcus and (ii) a tetanus toxoid or 5 derivative
t Wopedhe prgri@munigatips @ntigends a Periyativesal galiphthega toxaid dhasythat
FﬁrW?@’érPr?fF’aP'bSLﬁ’P%'é%'m"é’ﬁﬂ g 'b’ééosé‘freél"?“ﬂ? é/r“epf ae‘éﬁsul ar
lbe pge-i '8’&@1’}@9” a Jegivative gf a tetayus
%HE%@T glgefﬁ@b{vé?'aﬂuwwﬂoa' CRIY HOSTeieRGE MR TE
'@8'?9 ¥4t one of which is conjugated to
h ht heri a to oi.d or CRML97 or a derivative thereof,
?’Ff@ ’m'ﬁﬁ'ﬁ’ﬁ? 'ﬁ'l’e of a medi cament for | muni si ng a

(B'alt | E Eﬁdl Sease 10 Xphtherla toxoid or
ﬁ“v @&4 & 9"“ 4 “Zisf%if@i 9@'??9“ TS
i Jo) a
1 {'9 r|v tﬁer I’lj(.l gte f fer
%Bcc Q‘P&H gnd

9&)/ de Pan Sgafh Bfh laﬂﬂbﬁ'ﬂﬁéﬁ
drivafeltRir8dtU Ty i BledmMunEStdn\at ha(e mc’i @5 lprﬂl%illa &))
arm@te.h & tb@n b OB Rbid aige A QT il Bhps\Rr SRRAARE BROGAE uifh a @
C@PhtHER t8xdM ol CRM €07 @RS i BlansaRshi@tarder, Sid/@m or gani sm
OfnBRIhgdcoedal fAPeUIBPERERIM8e adHiudatd Usirg Liighitdianbdaidld CRM197

t eatoérdr atarGRMKOId. or deri vative thereof. Were the
pre-immuni sation antigen is a derivative of a
driphidtient vall havsoedkivieb anleadiahe (et ,i2y dlor mere) Hedecdst el pre-

I igisunizatiornantigen (e)g ambthhtyioss (5 the dadiest of waltidetdoseX) wilbhrzde

i eenaefirestaroll Yo ORMBT at\West @51 e, pomeatilaashainiegad.iom2, 15,
and,i2dezd, B8, 48, 6l& r2@,at8D V2 0030Ceor neramumthst hefané thetimemnizdtan
deith thamenemgpeasta cailgatesarradrding tathe invedigh calal pyefemreskaroup of
r eafientsyibe wier nnrgnisatiomtogly glapgwigie$ é?%iﬁup’g"'ﬂ’r%t RN 2@ears of
Thigh yyitBin ?ﬁﬂﬁhPf?%‘H’ Wibin &iporisef pigh &ipven ‘d'”b’é MertiRi S ed
hRent2en! PPRh of Bimi sed W|th (a) a diphtheria toxoid

rr% eri vay ve tl’;ereof § 5?{?2%{{?""9'3 Eqgﬁa%e lel;";tgg The
?;Eé@ |d§§¢ﬁ§f9{ %‘} Eil giﬂ%%é éﬁ :%t @

E ars old, azt least
ars ; t ast

LAt
@aftler(tg s A GOl Msﬁme i
CBT@ é"set%@ﬁ {SII ﬁt RIYrATORE S8 O8188nda aﬂer preferred set
a%megw&e@gs!?m )11355t3f%5|%r8l’c§Af9r>&@rab rred %féf‘{)@ﬁén‘tfseis
t R64 @ah 11 ydarPbla dlg P LydadTdIA] 16 3l E2Rs Holwevdinégardided SR
athdipatidnd @lllinave @e@wnﬂe imMuhigédas defih&d Rdreis. t oxoi d
antigen, a H b capsul ar saccharide conjugate using a

di pht heria toxoid or CRM 197 carrier or tetanus toxoid
carrier, and/or a 30 neni ngococcal capsul ar sacchari de
conj ugate using a di phtherig;toxoid or CRML97 carrier
or tetanus toxoid. The patient wll|l have received at

| east one (e.g 1, 2, 3 or nore) dose of the pre-

i mruni sation antigen(s), and that dose (or the
earllest of nultlple doses) mnll have been
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patients, the pre- inmunisation took place within 3
years of birth e.g within 2 years of birth, within 1

within 3 nonths, 2 nonths or 1 nonth of birth. 40 The
patient to be imunised according to the invention
w il typi caIIy be a hurmn The human will generally

b\ﬁ/h@ﬁfe vgee&%tnm ns legﬁtgér‘?aat% oﬂEﬁg lﬁksto%i&j a&j%ﬁ
elv thla &{\‘Ep g}
6LT Mn%ﬁltsat S?mﬁih ratid hs i?%call?gl

é@vbo?htc 68 bt dgk sﬁeﬁlra%dq ntrfal WiheRsthe Mf?z%ﬁén Al desaat
S@@Esn&@a&ﬂ@ﬁﬁat%éﬁmeﬂha;‘ 628 tvhole Bel&@ Rbfuld lhErulsGracdhe
Prred g bitas peflahf arPalell @8 pertlissisdactifd@ta \OPRORMIBIsBlidh-Pa
AnfetiRed will gemdralyeidiRid oaettwe br Padel o MeJoliotringwdlilk@or@end well-
Otharyeteris&bB pedussis @higenand) pun0idhictoxdid ePEY, dedxisad eithef by
petteiréuat siears driby bie dageedynotagerbiis €Tb theed/$2a8' ehutaht [30], (2)
f filarnérdousprae maggletohirs@RHAGf (3pp¢rtaetit @lsosknowess'6$ RiDalkdn outer
ymambraoé drogeiry). Acdlllaypariussie vatcinkhmay hisc aslode apgivieogen 2
rygar abgeogen dge, the patient will have been pre-

i mmuni sed as defined herein. 11 WO 2007/071786
PENEBMIEOREADMOIFEIon whies it heipheria teritherdatanerioxaid inge the
i RAtigntdngytaligeerialiernaively dave repeivesiine toxeid @k dhet daErier prptein of a
prIpielrRacgiarige eqnioaie: Sycft@wg?t@% Briyerithe RRR-Bxei BRRJ” ke

@nJU@?teTiseaﬁﬁP'@éﬁ T o e g 9-Jha roHRiT Y pfszdvﬂp or a D T
pre-i muni sation. Such immuni zations are ty
WO%fﬁ ”ﬂ%pre‘r'fEWHEiF?ﬁ'OE NREA é%C%W%J fben the pstle%w&' tYP'?ﬁ'JY]Y'EH@

q mtE |tbﬁoq|qg@ amu |v grpt gcoccal
V%Pé‘ ﬁ@ﬂéﬂ ”\93‘6 o % Fg@ E?%é; cf‘ Ch?( %bagﬁ? 23,
pCOﬂU a %OCO ca
]'g ee P§J AJ ﬁm oV Asa e E va@%t sl fran.
I@ fF 5 aI Mé% le rﬁ
ogerégsupf@ R m§ f < oot ﬁa%g eRm107

riéﬁ:%é et écﬂﬁ'menj ™ Eh’@l@lérﬁn |@Eﬁ" EHiy Jnowever,
OeE Qticht B4% Rlch BRLIMAUNised &1tk ARl an%ﬁﬁﬁeuﬁfec aPic dnRmate, but
chhdt @tk 8 MUt RERBAS | 16h8 pltient MR bepre-iRdHanisByvamh Meal) |
(&bhjubBteftihdnan® tdcoing abmmRRgE adcbiing t6 thefivention(ray or may not
piacIldca sarodraliso chmayare.as ' 69 kil oDal t on out er
menbrane protein'). Acellular pertussis vaccines may
abiptheficariddetanggbxtidspg sl Bhowarid eell aguadiérizao geikid. [e.g
Weerohaphtlret 3oaf eefi 3R)thait st beoabtadntidi byenreaiirg) the thixjphwitheani a
tioaaivating chéreicalineish e foomdlint dndormialdehyde aC RAME7 immisoated Gnavn
adrideval aharaete jzeld 433G 36] g hae deerhwidelp wegdohsasscarfire irceanjugeted
pFaotiairide wdccimes.15 pr ot ei n- sacchari de conjugate. Such
conjugates include the "PRP-D or'PRP-T' Hi b
c@RMm@?aar@sDt[SQer@ Melylcerrigdeptopss. r ef . 32] e.g. the
ProH BI TT"' product. Were the pre-inmunisation
arhei rgétﬂt df he@RINITUNISREPN IS Heat Fh@tnaé?ftt s\ihmpne sygieadias\pepmy e
be®as @merﬁrr%rﬁ‘i"ﬁ'é!ﬁlse\ﬂpff antigeny. Eorcﬁfﬁ ti'ﬁ'%at'ﬁmﬂ’l%ﬂma eria
ntm(qlqi } ﬁfta nera{%mea%sa %t ignt will have raised an

ﬁn

i Rl gﬁ 2Rt- ro>rono1 Iy ang will
OS 8#{" a%ﬁﬁ uat E% eCl Yge
o

% fe%; S,
& LT gdgm.ngf ”' Eﬁeth@'

IERM |cm \féﬁﬂj Hé\le raised
a@énﬁ%eaﬁﬁie R i Sos s SRMRS, 6 hd/brer

| IGbREGted BSecific YéH tr?é“éacE’rGer e b reSmPulisatiaR is thsigaiar TM
Vafegldie td dlikl an dMeniRalid SitlsabEaridd HPnUme YEspBRENN the patient.
PTHR-grévmiilsetonivh ) pfersub 226 MP tde B ploRGRAfERhity in the
(pavlent@.g. agsingt dppatheria Mxbienendijaagat es t hat use CRML97 25
carrier include Meninvact TM Menj ugateTM [ 5] and

Meni ngitecTM Preferably, however, the patient has
been pre-imunised with H b and/or pneunococcal
conjugate, but not with a MenC conjugate. If the
patient has been pre-imunised with a MenC conjugate
then the vaccine adm ni stered according to the
invention may or may not include a serogroup C

conj ugate 30 D| pht heri a and tet anus tox0| ds are wel |

e . o

° ti

or €EREIEP2006/070173



sacchari de vaccines. 35 CRML97 and Dt share many
carrier epitopes. The result of the pre-immunisation

WO s00vkzat7sd¢ he patient's i mmune system has been PERPPRQE070173
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to the pre-inmmnisation antigens. For pre-inmunisation
with di phtheria toxoid (Dt) or tetanus toxoid, this
generally neans that the patl ent will have raised an

a'mds tlg peﬁl'ems -B bé'ilmrﬁlpl%g ﬁH‘l%Qhe( I\Vé?\'tl&ﬁa‘la e36|stt|9ctgr'o}ﬁe an
a[BHtlbntQ‘in ddnkf, a3theyhird rs %f‘éisﬂ{ﬂsla FAHL d%‘ﬁﬁr%?ﬁ&pu[ﬁﬁ&?%ﬁose
Brnflhe @pstdmé Mé‘ﬂé@ﬁﬁy&ﬁo&%‘én ilnfuh@FesPbnsBto tHe pre-€
PifrRndniBaticH SaibérRNsuchithdl inkhurifatidh adcdrdingtb @ .h%na&muaé e
t heRhro6bdcaiddnjagasnrRs intiddedt dipHiberRtoxoit ardndiEi&hus toxoid (or
I @S PeIVe @hdrébf | daerigp alidite tdiffefedt infiere réSPaHsY if &id ubsemiteihen
Dbatients Who have ke brevabisly epumtsd an intrauriei respoh e toahe pre-
siecoinsaliaeantigersi Rat@ntsovijouged bednipeerinbrhanised with Dt and/or Tt (or
pdm}watwnmﬂ tbatarger alialconjngate (nadicsledy efra Hib tonjegt) lagy prefierred.
& peaiefrediatiends havetbean pie-imowinieed withelrband/dB Thted/ or
Werwetlvpyggiheegfflersof gpeniigate andlsq With Biandieart akean . e. the
peonikgrRied igmUnesPN s typically adequate to elicit an
anammesti c anti-saccharide innmune response in the )
pAt vellas having degyy reimmypipechwithondipkiBerfarieraid ansyay tefargiatoid
t @r ggrivaiive). ¢ fed @r pemenmuggted feri,de pﬁt}ﬁ”t 21514 hevegbeen pre-
%Lﬁlgﬁd ft e tlaergr Stl@t |ted t

§n %%%??;ﬁ ! 8332@%%’.3% a%;%?%Y (b0
;f?ﬁt gat .g% o %tg%ﬁg&ﬁis'% rﬂ&wée‘é'% LﬁE@E v%%ééne o

bR xurﬁ&ée&aeﬁ a;gnnar Réiidk €51 he ‘pre-

i muni sation antigens, such tha mTunl zation
AR GBME bRt e‘}ﬁb%dbl‘é 3 QLT M? r@a PatRAEHEREQRRE! P
C;S-H&bhﬁgééc@al ﬁ‘jhgété‘ e ar rb-ﬂnr‘i‘n@r’ﬁ%o%l NSY Rf/or Tt
efF adHBLIVER KPbtHed é?ﬁbodmerntsvabhmdcbecrae@a‘n}u 6RIi§ h@inistered to a

dtiehttwhothad iafréRiy ®BEN bralMANIEESRIATEN (.mttalae/osutbﬁetdeh\vme
| #hd (Pad prR0NScoMdaa cBavgatdlot previ ously nounted an i mmune
response to the pre- inmunisation antigens. Patients
whi doajgateeen pre-inmmuni sed with Dt and/or It (or
derivative) as the carrier of a conjugate
(Paribveptidraifinyun@ks patldnfs Wil Rbhiggdte) sartiearigeLioonjugsation 19used
Rarehharidk did ignnunedeicte of gaathaeitdss ahi@venvbaethem from T-
pindepientanh aistgensiiotTh dEbendant/aotigent, thar allodegipvimingve) as
timenunelogica mendona Coojupalipa ispaatmiledy ssefuliftripediatriandéogres Te.g.
arsf. 8] andric@ welligrwadedhnigue soereviewed ingkfs. 3stodali ng been
pre-immuni sed with a di phtheria toxoid and/or tetanus
t tupialty th¢ Sfrepledcoust ingainoniagcarenesitionsyraetlicaments of the invention
nieningon plthainergurfogenis cernrositiany &the inyantieragesciikasihepgin-will 5
| $ATPABS BN ugRte Séfch‘éf'deaﬁ*ﬂt'g nyhereué'h% %ﬁ‘?t?hag'é%%arﬁ rﬁ*él"(?dérom

bq}gv fgunﬁ%%qem e @Ps's“ s>
faiab?}stlas arem@ Zln % rex p:%‘é@

eferabl tlll more

n@&i rm Bgs VOM .,
;@ Ef?ire%l%%ﬁﬂthes éﬁu ‘For‘?rﬁ%‘iﬁn\éga IESst10,5A%12, 13
q\4%erdt LF%F‘E)@ampYé thd2om LdriboginfanY inElbges 10 or 11
adob S SaccHARAS RPived fwﬁser ﬁ&a i 5 68; 7 Whehd asei 19kSand
28BFV akd §ftbhaly Bl (Bil&onjughted). TRE pRAHAIMbEBYNeAT of MRYinition at
hiaxst 1B egdthiride- an[‘@'ﬂmﬁl(ﬁreﬁra&iytdﬂ coniggaiéd) arain@lududesltrocge cal
cfagisdilsaschaddecandig erd efot @@jmpad agent (sLich ssseeotpesfierrxd, 5,
eBR)Gdi SNt SY, @R, ttie 12F,mag, Wken7@ 186t 1 @M t19F, 205 B2F, éeléiarwdas
a33Fp reeqiatee cxtanhplaiet pyitha ireenttonelorieasnaplal migtag dbeen
prodyspentrarides ddmid X diffeDent serdiyoes are widedy usgdras\ane cengydatel n
ot her enbodi nents, a pneunbcoccal conjugate is
adm nistered to a 25 patient who has al ready been
pre-immuni sed with both (i)t and/or Tt or a
derivative and (ii) a pneunococcal conjugate. The
conj ugates The invention imunises patients wth
conj ugat ed saccharides. Conjugation is used to
enhance the |nnunogen|C|ty of saccharldes as it
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I mmunol ogi cal nenory. Conjugation is particularly
useful for pediatric vaccines [e.g. ref. 37] and is a

Typically the Streptococcus pneunoni ae
conposi ti ons/ medi caments of the invention (or in any
of the i nMunogeni ¢ conp03|t|ons of the i nvention

i Jb J:dﬂ)arld@sf 30%’[\19 éﬁg rSf} es [72]. For
%r & g’ taifd éri% fho se%é’r‘? 6%6 v, 14,
dﬁfd vge aan@m:) a@ Shcc Q’ |r§f\f| N)p&ﬁjl@ tegn@é §EGHS
gﬁ)&@&% MB?.J @/m%% e%&‘ﬂéécé n% Oﬁ t’ype
]&3‘%; oon gat Nad o %g%r]t

podifiéh préfFablydReiudéd at Iea ro% y t he
f our serotypes i nclude 6B, 14, 19F and 23F Mor e
prief @bakansacHaridedast bach G?Q{e@lé!@r@ pé feWdfkisigd i n the
CBmARIcbt@NsactiiridexaaRlse well Radw Gosigticvy e dbsdPiBlion of the
SsdcetayipeSant, er@Bagdd\éombhatid8Gf sek8droupsrdczadides daF€invention).
preferably still nore than 7 serotypes are included
| Thel daecHaaIBg0Set labddrdifidio thaigtenficremay bé eaktylbthd ablke.glith
1tBe same DdaceBlatidry patern d9seer engilecdpsalaceHaposidéd) Odr they may
Oteepazifeiip di tority de-Oc heethdsted & ape ol horequstiohsasf treesactiartide e s
drags vaz dhefyrmoay kedhypery@asetilated reldive 6Bhe vistjve @epsulat sadcB@jdes.
19F and 23F, and optionally 3 (all conjugated). In a
pfref ecchaddesndsed rnentingto thehigvantioremby be sfatrtedhah degtatived
seepstiarsadehagdes pen in aoieda.cinab the sab¢hagdas) roayaeedtpolymerised,
i With degelimetigatipm oepulting aifter perificatiancdivh befere caniugdiiens, f or
eBZ merisediop spdupes the ghain lggath ef e yareharides oA P@SS'blP 5,
G@po p:uenqjatlorgmetrgd/mvg_lw thq_gw ofmdrogqmperq_@,@ [9}_|_ dro gC
1@on|@g;ad tog ﬁcch% zg%jog mal 2 0 gentratlon of 1%), and
c@@lp é&t ol 'B iﬁ\? qUB B’Pt' gg ?‘fhalg{%mr es
hy n m hod %% erson. The
Fi:(%%bge ?? zfré c§ Fr us, s_l;gc My r@ n}a

&oe e 38T

8 to reduce

eeﬁamq r?gth 5| rﬁl bnﬁyo tﬁ’é §b%ct%l?| rom seven
serotypes (4, C, 19F, and 23F) wi th each
SARFRALS p fdi@ﬁsvfbldtﬁ&l A ¥o Qie@ A el (SIS fo¥is, such as
r@&Hﬁéria‘(@xu@((& RAERMO7 miitank) 2R t¥inuS A6dh. BREE RS
ot&hs HRAe ANV Henp i@ YREr mémEBle pratdth, ¥irithetie Bptideathest
ashooKk PretdirkNpetisgd prdteilisUepidkines NYiasIRkmEs, thsiidnes, idtéwth
cfasp@ Sartific pftediscdodiptising moltipnd @amaih CbeaJtcet epidbyiesm 6B,
IvhriodOfatianyen-Aitiived artigercapstdinad frs@cohdypedsis Hohflueazde, of
t presmosEratsyfias motein\wspA, ilonaptake pidEmsnpeiodcadd from
s@diffivae. iethe Sceordinglodioe mednitiork Mmowevel dee premogeschl@onjugates
dedledd pdiphiherisftoxditbandé detanusitelei (andprisative daegead. such as
cORM Ha carmaRProtins Ep RN e uwateHapieiRi®dof t he

|nvent|on2 10 The sacchari des used accordlng to the

I @RSl torksg nise tﬁlaaee% raqré’aotdg quswor'% H@%dﬁ@em
OcaéQ‘FéP teé‘ﬂ% Q?ttgm eE FPW
tgfg @f 1(&:—1‘ (éiﬁf pﬁtlcular
saﬁc aéltr e ntge }ége t
is
r;‘%la&fba 8 tﬂej@a %Fr}é?pﬁ t?&r?\gjﬁﬁ t‘l"le on Akﬁ‘ococcl
S&Hck Eé Rh oSH&GP FrHk E‘ébc éhd Smb&é(t%ﬂ daF?Be E!@d]’u d to Dt

SHATit &5t anB @i S¥€ CRA{1DY Bnd Pt, 6RPELUCRM1SRGROP PRSI BORSY be
i sHdbaed &fyldﬁtheg_@hb‘ﬁs éfhﬁrrﬁéqérr@hjugéﬁg MBY nfority) of the saccharides
depialoyigembs@tient oniyt hseeypel iy BaTjUgRRUItO Dt mtgmd@f by
paHel dohjogated® Thut bef ore conjugati on. Depol yneri sati on
reduces the chain | ength of the saccharides. A
possi bl e depol ynerisation nethod invol ves the use of
hydr ogen peroxide [9]. Hydrogen peroxide is added to
a saccharide (e.g to give ajfjmal H202 concentration of
1%, and 20 the mixture is then incubated (e.g at

about 55C) until a desired chain length reduction has
been achi eved. Anot her depol yneri sation net hod
|nvolves aC|d hydrolysis [10] Clher depolynerlsatlon

o, o s o o T I o o
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Typical carrier proteins for use in conjugates are
bacterial toxins or toxoids, such as diphtheria toxin

W@ 20070t 58CRMR7 nmut ant) and tetanus toxin. O hePCRRP2NG6/070173
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carrier proteins include the N neningitidis outer
menbrane protein, synthetic peptides, heat 30 shock
protelns pertussis proteins, cytokines, |ynphokines,

@%gr'rlelg 3 nh‘m F}t Fr%re ﬁ :jj arleé gﬁt eH§51 For
%;&EI ﬁt tonlu chGes
V%rh é)éi%t § e&hﬁli cchh&’ s éa'ﬂ bE ri&e%rﬂrlor to

NRAB chey fea dnn n déﬁé}%laﬁowev@ ﬁ%@@ﬁ'@@ o INE S&5drat
p&d?ﬁu%bfés PR3 RAch derdtinel BbRKSateY RhEbdSixed Xdive s’ﬁb%m%n gom
Gr-aif1frafid (nRas@bE as AaSPEIEaRBalide) liehé MEENSAPh sdtoyBYES |

t QRchmias wm&ﬁmwmmugabm& BYypicarduadsty af fbMRddesEdaPantigen

t gar@bidgR0p in0d cordosinbrsistbemeied 1(.gand @0 iy alg netvddner #af10 g
sp&rherﬁsjpeCRI\/Iw?) carrier protein. Coval ent conjugation

is preferred. It is possible to use nore than one
casrjugatesithtaedabcHaFidé: @ tedDBHO &I/l sihstwedh U3 5did. bradef protein)
Candr i5er (i.prextedsrsacaharidd) prefeetlyfbetweah fif1@raaa t1 0.9 emote)persrably
ebajweser 05 ype5: 7 Fnan f[ghdsede  conj ugated to protein D

whi |l e serotype 18C sacchari de m ght be conjugated to
40orij @gatesusaytbexsed in dohjunatioaMitb frpe sartidy] peotéio [223.6VInedr ®given

t ¢zemier orodeic @rprésent ip bothdien aha corgugatediferouih arcomgasitiinaf thee
ainvéngem heweves.ghotnqoniugsed ot isatrefdeblyingimore than g% ofidhe total
AroeHis of thg ety gigiein HoiRe agaRastion §s ERRIG7angkHors praerably
cRIAsangatiess tha o by weighDSiMilary sneaniioated Garcharide i prefegably
pheerertan 155 biweighiof ths fetal@giounts’ spicheiiden for al | or

t he najorlty of the pneunpcoccl saccharides in the
’U’r‘i‘p‘é‘g?q & BQFJUQ?H%‘ VA ) B%“%?Gnﬁ'ﬁb?rtylséﬁabéea'ﬂ‘kﬁ'éwr‘e’e
CW‘/F%? aeﬁ,, vaangf ergmfst erel |on

If li 8 |a OPB
Icoqmd %l? aCE;g %PJO ﬁ X P? a eS
fﬁ a%aé ksg bt ;%;;% ﬁﬁ
Im e .
% f E‘E %eqbuﬂ%re%'srémegrlgg & aﬂar gt @:r2§§§gi|y

C&:rnfaYnsrﬂ?)rrﬁorE 1@” opesfdlari de antigen
exanpl e, a single carr| er protein m ght have

C%Hh@ﬂ%tgé’n/é orhBonB AR DEEMpoSREHREY 98D rdif B RER \%Y&?S
and To achi eve this goal, saccharides can be
mn)éﬁgltlcm foPhedrRocobtf cS Yt BldnPRsitiGRAUsk @ Becotdih e al

NAVEYEH mal bptloRal}iRiRMEH of @ o AY BISARGTARE: antigaHR] ugat es
for each serotype. Conjugates may be m xed to give

sHRSdARbARY bipsdlar aacéha’hdé fr’6ﬁ\1tNJ OndriRARN! RE. 6571TRES abive].
saccharide) e.g the mass of each serogroup's
SRGRE @ﬁnb&ﬁmbﬁt tMd EdmhpdsitididinadicaRRAR dPtHRakventiorl dHHdE Bbmprise
Cat3thédriingobdccaRatdhaAgOEMRUgaRBIRrgerblyRattaRey t0gE Mifteddht & a
cedmdsi tion is between 1 g and 20 g e.g between 2 and
10 g per serotype. 10 Conjugates with a sacchari de:
p2.a% @injugatat icapsiiaft sgcciadridb &bmeatinfldentbe Bie.@chapte d4 of ref.32].
protein) and 15:1 (i.e. excess saccharide),
pTef @rri protdiefonkhe wodjudale eayl bd CRIM19Tdltea fetamiue taxbib wr an
batteneesmisrarte eonplex:of N.memyngibidisuBedsac@ernife yatetysof thieycopjugate
uvexibe a pelpsdcehaeite g l4engthrnobyrieesylribigal p%ﬁ@h@te PRIB2but it is
Vireterred FW depplymerigerthegapsilat Rolsagchagides de iprmioligasaedhandes e
alfed- B dtt%é kPa) mqrqferépddﬂjhﬁ@rwa%wwww gligosaccharide
|Qﬂyélﬁ@t'ydlﬁ rplyLﬁa ARG linker [73,74].
pPUTIRE S OHB‘*MH?%N@%WE@@%"M e té 'ri’%ﬂ:?;ﬂt' d\'?P%f t he
cEnFendratl ‘3?8 %mhﬁ%d DR RSLPEPY 3 gsition
nBfedss %&9}‘ 48 {t PrsteraRlsdossyg a'% 9"%@1 fpimum
Simlarly, unconjugated saccharide is preferably no
more than 15% by wei ght of fhe total anmount of
saccharide. Any suitable conjugation reaction can be
used, with any suitable |inker where 20 necessary (see
above an references therein for typical conjugation
reactions which may be used in the present aspect of




conprising a diphtheria toxoid and or tetanus toxoid
carrier (and optionally an adipic 25 acid |inker).

w@enwogases are preferably prepared separ at el yPemar1ongoro173
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m xed. After mxing, the concentration of the m xed
conjugates can be adjusted e.g with sterile
pyrogen-free, phosphate-buffered saline. Each

%& a%]uv?r?tf IPlhE . cgr'néﬂ) Bn wE:r u%gg Eﬁgllu%lnl o% H&?te ju%
i aftigef Hal, 'b& 'adsdr dt P} ds% bed
CRIPP i e S LR
|'gEh/9&]uJa9t RREYMRLAGRAN G RHN B BIRRate SQiHPcS?Sszo' ra
agsbHiaiebrid of H!ﬁ(lﬂg'f&\{ﬁéwdrféﬂs SRdrepintigmlid ¥ cd)rﬂ s ﬁ[?%]
2 or 3 of the foll'ow ng further antigens: 1.

COMN MoRineshtigeIRH ﬂéls%mmgﬁlﬁlsfsél%mo% Brrsalrérgﬁ]l dis;
refs. 69-71;, see above]. one enbodi nent the
CPREQMJokigbShBR EinsHIE ahé%orqﬁor& Bﬁthégéf@nﬁér%nngms NHese can be
CRARY ok of i8I BIRENEQRBEARSProfeHECora thdSoretdlalbgiBltSantigen
Porepsbidpl y a tetanus toxid in present as a 35
carrier. 2. A conjugated capsul ar saccharide from
Heiidhf dntigana ueayBr hy dottaqbembed & Hfalurethiuddbit.  The

carrier protein for the conjugate may be CRML97, Dt, a
t e pRdlfocbeaPdofjughite@ Bre HRIHNgEIMINIRIEANS B8PbRIOsES then none,
Nsamenarrag) iof thd idsses They ischaiztagsedetramntigels.of t he conj ugat e
may be a polysaccharide (e.g full-length

pObiiposhiosy taritdmibgpihe phasyndtatel ¢dPRIgples irbere dnibodBneh@do not
pinelfigy medndgoccke padsylaesdacsigaridheorgagasasl ar pol ysacchari des
to formoligosaccharides (e.g. MWfrom1l to 5 kDa). A
piheshe embddikdelt theynjourgh ineludo peatussie antgen lin gosaoddanend they
caowadt gretudy hepatiked vire SORMIOahtigen. tredraenersbadanent they da nain
aidcipdecpadiovinis | A ndrepos(tidiB prafgrably duwbteinsi retmare ittan 50fugtdie Hi b
adipfitheria tpyoid PRI S7 ree sudumpchecabgpnagbte, FRPNeLA prabeydyly no
coneghan % jigoef diphthe0a toxsid g CRM198 frd alpnesimecedcal eoipjugated
g¢amhbinedha cempositionmpaiérabhly norddng meinomgdisansdb CHigoof seiamisdexoiie
aperipgeumodotcah cariugateh byd morepreferablying morettbu de paf tetanus
aloyeidl riPnathpneBnayoccEh o WatE? 88mpPiaTd-EP2006/ 070173

hydr oxi de adjuvant. If the conposition includes an

al um ni um phosphate adjuvant then the H b anti gen may
be adsorbed to the adjuvant [75] or it may be
nbimirchaspechefdthe frveptiorPr event i on of adsorption can be
achi eved by sel ecting the correct pH during

alnta thiechdspdptued thetinventidnnthe irvantat havedevisadtviayatp administer
ayieepyacgines Wochusegptapids toxaithan DTaﬁadd/ahC%Ma%rB}?rwrét@é
ofeseriPtign ohih] fifsgancoieceniaspasts eifge tverttien apeveand ICHERSAS n
OIS Aspireiavany @d incogporaed Py feisrencae NidAirg aspeft of the
h@W%@%Wia neningitidis serogroup B [e. g ref. 77] The

osk@r'th%'% fguied3 el Tor ipyasipg,o @fsg%ﬁpgﬁggws{aﬁ?'a?ase

ﬁg afte?‘.fnc? i@igg’g S;fﬁ}sié gg\iﬁmo i ‘&§ME wﬁn& gy

n|un1sa t neunobcocca
conjugates are belng adm nistered in a series of doses
ngn MoTTE, | GRFg _Of a2t e dosgR; ey |n0|%@§£gnese
Bfpa antigeRs. Conpositrons cont giding the
gggrococcal conjugatesxin one enpodi ment do [not
Reh&de Tennogoccal cagsul ar sacgharide conjjygares.
15 Tn one embodiment they do not include pertussis

apkdreif B viditto HRE&EITHAPEHaERBhertall @¥cur #an& Mkt & MEhHSI6f iife,
hapatihthete B a¥ ieb st GdekE BEIRedNédBBAseitivenRitembodi ment
they do not include poliovirus. A conposition

preferably contains no nore than 50 g of diphtheria
toxoid I CRML 97 per pneunpcoccal conjugate, and nore
preferably no nore than 50,g of diphtheria toxoid /
CRML97 for all pneunbcoccal conjugates 20 conbined. A
conmposition preferably contains no nore than 50 ~Lg of
tetanus toxoid per pneunbcoccal conjugate, and nore
preferably no nore than 50 g of tetanus tox0|d for

o . N o, Y




25 In a third aspect of the invention, the inventors
have devi sed ways to adm ni ster various vaccines

wokioch7use t et anus toxoid and/ or DT (and/ or CRMIBEP2006/070173
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The witten description of the first and second
aspects of the invention above and clainms 45 onward
is also relevant and incorporated by reference to this

I nmuni si

r&ﬁtSter U SR Rent c@ééaﬁ siﬁﬁ'rs'a&:hgﬁ&g &9: Ld&Seccine
BéHrﬂﬁﬂ'sﬁb LaeRE 7L HS Sk S13 @bl et diiR8! iJg
GRRetEiR RRAERLPMRE Ia%h 5&.-@&1 ﬁs@ﬁin@cﬂsewr &QpC@Scapsular
PERUIKERIAE ae conpri si ng he step o admmistering to
t Rigerbit BBIBafN @hé edjudatte shedhapdd in@adtPerahdSEepdridiMérnitevaccines
fiolcbe)udated to @ATEr IVRM 19 dr@biesstidaEeonjMjatddisatchdrigé in edch of the
VBteapt and MANS acdnesDE BonfughteBtts 8TX X MenC X X 35
wherein the visit to the nmedical practitioner all
occur in the first 8 nonths of |ife, wherein there is
alh d ferdtst agheaktblre ihpbviderha matbhd éo imsmoniging/& hurhan patiedtc WO
2ains0F 1iz86 e RATYeEBY DEG50 0N Bngititise Beidate i Feraosip rGlesglium
Detan|, toryaﬁtwce,arlumv@ifpmu@aaeealuiaStrepgq@w)cue prewgeiriagl camp(ishag the
p@@ﬂ ofssiministeringite e uman eatiEnhthetqlieying yaceings with the felipwing
p@f&@]ﬁff&%‘é%éﬂiheﬁﬁ’psul ar saccharide conjugate vacci ne
conprising at least 7, 10, 11, 13 or 14 conjugated

er at ypes, BVighérein H@téom)rl se¥isf 3conj uoctvéﬁﬂ N

P ngiti di sXserogroup| & capsul ar | Xsaccharide, wherein
$t"QQQaQt onerconj ugat ed QFN“CJJHFI deXin each of the
QMPQQ) and MenC vacci nesX iq r‘nni ugated to DT ,thionallyX

CRI\/[197 or at Ieast one co at ed saccharide in

‘f’het'?iéthegﬁ'té Sgt% h@a?}% QCQUE'”dB% 'rﬁﬁg%’ﬂ“(%@fhiﬁf"ﬁer
R

elr?i” 'Fta T rbeqc

”ﬂi‘ gcoap arngrﬁ%ieragﬁleﬁse &feg%{' 0B Fetfesis

%I'wer in %1?’ ?‘I E& 2 (5%?1‘: Irn%t:o %gl cE %&u‘? ar sgc {ugate v%%cme
ﬂé%Hﬁpi% %VU&HJ H%E :ﬁg#] : ltcg\%laﬁéular

V\@ﬁé;élﬁ] @?Ieé{!tbhe E&%ga@dlsgc‘%hﬂgde |ﬂr§a€?¢5ﬂtﬁ€ ﬁ?ép%n'd%n%q&@aﬁ‘es

'\g %J tedi 6 IDIT of CHIMBlioY | of aMie8idtlond corliifatel s¥cehafilid RRakh o the

dPrdnicoaatihes @(com\,fggfealt@'rthe visit to the nedical
practitioner all occur in the first 8 nonths of life,

wherein there is at |east 2 weeks between each

ClipRFatHer eviBodiingmtttheraViRgr Giided @bt or it Misidl,a Numangadent
eidalet a dibedse cagded by Risjsseta mastdititisaBordBeya petussis Cisstridiin
atetani) EnspebdsteriemnlioBtirege argl Straptdcbéoua paetmquisewomposapihe
ceigrsoflaamirdserg 4o theddumen patigat tbe iallowing eaccpeamith ierfglloning

| shgtisttiol gche®; 13 or 14 conjugated serotypes,

wherein MenC conprises a conjugated N. neningifidis

ot \Dlllé'rg %j'aec%h%)ﬁ%esw 'I'I'I sgh\éee%ér%ole c%ll ;{Iﬂrz)ao? acéQ1Iu ap LF;a) S(E,rtusss

serogroup d ¥apsul ar  5MstRari de, | ¥5itdherei nlat | east

dPEP conj ugal ¥d sacchari¥e in each|#f the Strep and
AR vaccin X

MenC X X

wherein the visit to the medical practitioner all occur in the first 8 months of life,
wherein there is at ieast 2 weeks between each consecutive visit,

wherein DTP comprises DT, TT, and either whole cell {Pw) or acellular {Pa) pertussis
antigens,

wherein Strep is a multivalent pneumococcal capsular saccharide conjugate vaccine
comprising at least 7, 10, 11, 13 or 14 conjugated serotypes,

wherein MenC comprises a conjugated N. meningitidis serogroup C capsular
saccharide,

17
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Is conjugated to DT or CRML 97, or at |east one
conj ugat ed saccharide in each of the Strep and MenC

there is provided a nethod for inmmunising a human
patient 30 against a disease caused by Neisseria
meni ngitidis, Bordetella pertussl s, Gostridium

t»% anh 95’5 %ﬂg%ﬁ%[e W giR .R%‘é& 85 6t L ERIGR a%é‘.ﬁe
%e ’atl \ ch ‘%dfae'ea 0?18 08 t gg?ﬁi Eé [h%a h)ofthse

fo oW ng mnlstralon scheme V|s|t 1V|s|t 2
Visit 3 DTPXXX Strep x X MenC X X 35 wherein the
visit to the nedical practitioner all occur in the

fGEr?Jrala:orﬁQﬂuﬁloﬂg oJf {HeSspe B OF Blenidhfibh 1S at least 2

weeks between each consecutive visit, wherein DIP

cp,;mrac % skidn @nd either whole cel | (Pw) or

aceIIu CS pertussis antigens, wherein Strep is a

M do 'o&ﬂ& R UBREAGTR th SRRl \Phbidgs £0ni ugat e

V&%ﬁhl@utl ﬁ? big e AbucH@ser rnsg%gc% arily]car%tr%’f dde not

clagy AT %Q 1R BB antBBREL hBrniFh h@Wdu%ﬁ%c@vmg the

CRIMPISIasE Su blé@ﬁﬂré’r\ghﬁe't?ﬁl@llﬁl@l‘gé%l@”lp nfet&baRsed Indcromolecules

SEeR Bapiotins, palysaELraR0Y, PaliZéie abidd/dolygQeuic @¢idd, H3lymeric

vdrgine atld amireakid copeyraen) dugake drebalesd) &ctode, dnd lipiach of

t dugreghates ffsueh ds b Gple &AL lipxesmes). Sadhj cag@tsate ivell KHowdr to those

CRiicdary skill iathd a#ast one conj ugat ed saccharide in each

of the Strep and MenC vaccines is conjugated to TT. 5

Gheaimatinesonay aer @intaimdiluerts,tsheh aswatet, saliog, giyverdlrefent | on

Thddlitipaallyi awexilieyrapbsiandesrsutinas wellimmpei eniutaifying egerds ebir di ng

t uffeting Jubstenteisoandihe liket wpy bebriegeritfyerilel eyragen-free, phosphate-

phédiefed cBii¢leait salinaiscelprienh Frmieraf thaspughgiseussica (i er s

| F@rTRreLtiGa)y 2eceprllp capars and excinignts isiavailaple in refRiercet19e

production of antibodies; harnful to the individual

r E/BRAPIlARS YI5e aIQPr@BQﬁ%QEF nyesifon may inglyre a aptimieetialar e

t RASHCIRrYY §f PRciged '”§IFB‘WI'%F #Rse dHBPt sed macr omol ecul es

such as, proteins, ysacchari des, yl actic aci ds,
’Ig tg?é%?r jged é*Eerﬂ@”g g’dh W tign méi"rF?prré?@ldSEergth? B3 Xfeen

@fg ?? FlsSuch gg fyeen S Dsipigsndsare ggrargly dresgpt iqupipyels e-g

fat es (such as 0|I droplets or |iposones).

Such
rriers arevve ord nar

ttron r %m orérngﬁrn(c U'HF '[f’ ﬁ sodlum
sy %ﬁ@ e ? e

23] / I i
a en}t.rhgjﬁ ﬁ‘rl ering subst ances and the Ilke rray be
f
&ﬁ&d&ﬁég&!ssﬁs%ﬁ' I‘éof;@k@i f%%é‘.tnf/én‘ﬁ iﬂmggﬁaigg ﬁcl%‘é e{@fﬁ%ﬁe
I SaUSSI on Of pharnaceutlcally acceptable carriers

O8I SosfibM GRS cbsidiRy é‘th@rlﬂl/&tlbﬁ] n{ag%&hﬁrﬂs%% s(8ar alcol (e.g
GRamRsI bl PRSacdhSc 26§ AGbRDr irandIBR) b§ ¥E4HoLOT5-TBMg/mI (e.g
I zs:rln €D, BdicUrlly ity QRd @lbe Iyphlidedlr anhey imdudeasdtaredhiti
ebh flcongtinga) ffopd Igeihilis€d mMiderial. I0RRSIn d6Mpositi>ad maivager! O
tr’ney inoMenyapbiisetaiye. aenipgaceecatiet eiegmndoceal gogudgatesanight be in
(pegedoinatfrein, the pathagisg Stagsei ti80adnidesteatige stage. dlogpositions
gehgersrally bpedministered ditestly toansttienteDigpct aalivery paay 28§
Gonpoelishebbispaieierakaiediodihg seheutanecushyy eleresipraaly.
i IREAveBRUsYoRiramyssaiarly of i theinteswitiampacenf grtiseiee).0h Y rctal,
sQi@I'r mﬁf}?h@mbfré?sc’e g@ra@aﬁa' peulag éHraf @P'”PB?W@FP er A

¢ ﬂtardﬁ'ﬂ'%rﬁt'o ntrfrs"z %ad'ﬁé‘ ra‘i'Qé‘ hg thigher thﬁb’{iﬁ?r
Sar err aageede rE)dermrc needle
edl free |nject|on may a rnatlve y be used a intramuscular dose is 0.5

mI
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sodi um phosphate is typical. Conpositions used
according to the invention will generally include a

whoedo7eri7ee g a 30 phosphate buffer. Conpositi OPCT/EBREM6/070173
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according to the invention may conprise a sugar
al cohol (e.g mannitol) or a disaccharide (e.g sucrose
or trehal ose) eg at about 15-30 ng/m (e.g 25 ng/nt)

pl%ﬁ |l1 %@JaL& 15 e%%M%% 5 Sfr roﬁ &Y
Ejs &]éf% omh Bﬁt?o%”‘%ir o%? m Y be
é(o‘?rm steted®d 2 %&tb@ aldmin! 9@h5teqn§n QYRY Fultiple
3RsHRYhdale. Qﬁltl I¥ 99 s nH Use&in d'@rmd?ygﬂmﬁ%%orpéchedule
PARITRCOBSRer TRALHEALE ScHEBEAA fifndr) doREeRY e haY KB

f foldWelity afRekiaOldig sehedrR of thenERingdEdcbal sk prdunoschpge.
Geriugatiet i Suitable Winlnk bgvaen plimiyig kess’dely Nbestl@ined1 ghiveske’, bid

t e tweghadrimiriyf andBob&tinty, c@lbe\reutiielaytetineda TaO BpHjugafestndyy
panedrtientiabe bdjnpctdraat ftee sansutheudsaoliem vatghes e.g. at the same

i e apz Di T-B naewine] gr, at tHersamatier@as s pneuimntaceshns cehiagdopecal
osonjugatelyacding; er atthet sagle tipaaseandiifiuanid wscieg, or et thigame time
rascl MMR ot MR vaccinggThesk vaccings will generalin bel edmialstered

i sepREtRlSRt dedf(gdh%tFam%Yﬁ'btp thegigcipbnary or ot her nucosal
adm ni stration. Intramuscular admnistration (e.g. to

t Broterial igieclipns cara b@fIOUSa@r s ¢fdhephpasly @pd eeicompysitiens Ay be
nRI§Pased ipivarqusirang| leorexamgplg, the PIBROEIHPRS HakkR RIEParpyps
n'@é&‘?@e*f CHRET] arﬁr""éé‘t’ F%’ﬁ'oﬁﬁ r SUSPRNSIPRE | IPaT éP”B%S‘tJ blg forgolution

gf‘(?!ﬁpepﬂw d E}%@g}weﬁwe %t? gtjeﬁthp - %e ALy C:L;;gr;?n?s?ratlon
z% I I
p%cgmur?wrlgra§on rg as a b . g (g egﬁomﬂoe %rsg?f (%{ﬁé’"

AN%re

%QE iff

T
é‘rﬂsm ﬁg Opr??en hei)r ur:ng a
Sﬁ _ oﬁzd&rcb'm %n‘a

it
i rﬁgo [:% ;Qa‘? or r%fsalrrgtyra @15? ! ory alﬁgn

nDg eﬂ&a\p d%bg,egél Br Boid} fel 1o 704057 15 oRAA o
dQSRRg0TBYalS pre@AodoBeaA coH] IgaRs Yard BTDAtE ok mﬂaﬁuﬁ&%ti#' e 5
aRdéh. i n a booster inmmunization schedule. A primary

dose schedule may be followed by a booster dose
schsHaltiendlisel Recdi@ing HARE Peariibn Aay BNRHAGGARE a vaccine
AU v B2 AgjEvanBUVRiEHOm gy bd 18ed §n ERpHEIBONSYT tHE if@nl@rsigdude, but
(@egot libeteween 4- 16 weeks), and between prinming and
boosting, can be routinely determ ned. The conj ugates
nR\Ming€ralrssatEintrit doyhpbsitiend limdraltcentanlingtcotnbesittonsBuitabFoase
cdsheetjuvaate &1 the hventign iretudé henesal Iselts] Sudhi asaluasniam [Saffs dhd
vaabapinmesglts oTheditvenhian isclnaestmingalasitasysh ea imparoxidas (e gr
nexyhytpexites & ahospbaias, syahates, &t [erteseemhapterst®hie 9 obeb 81, pe
awixiyresi af tliffarentmingrab edmmeundsy with thelgemgeundls faking any suitablenvR
JermMEBae) estaline. AMBROUS aRle ), 98 Wil Peisorpjien 8einY Pffﬁf%@d The
afﬂ'l'??fﬁ’i AP COASaIHRRSET3Y %ﬁﬁbede'fm%ed #e2 Rafige of naetel sl

tl8& doctor. Bacterial infections can affect varl ous

areas of the bod nd c sitions. §
pI'POﬁph aberedp eg |t ns fht elnven ion, and a
R e e o ek

ns or suspens gns id forns

Sﬁ%@tﬁwtﬁgp&j@? o% Ptlumanm o530 é%ﬂrspélg%' @ugdsog
Brronh mtﬁ ”Fiagﬁ;g;“ o V‘cﬁﬁ oAt

pr epare ca adm ni str IOﬂ e g as an

Oés %.F@ﬂ:ﬁls.%ﬁ @P@ﬂu%uorpwﬁ‘fdémoﬁfs%n&&%ﬂ’ﬁ t&éh;@%m@ itRar ed
fiRverfbRinclade SfidleRs $hleREMARioRS, Qu&ﬁasﬁtvuf REpte 100 Rst €,
Odee@fsotelS ¥3] Y5 SQRAILARNBl5b 5/&/Tf dAEUAR) 5% Bpen 865RREId iR
@Y RPorPs LRAsQRinG A mireh NBRAT. ot St é@aﬁt (BFAPar@n

| iR Rdte FrSIhY adiuvahnt (IFEA) PRIYCHRO Belusad.Spr ay .
conposition may be prepared as a suppository or

pessary. The conposition may be prepared for nasal,
aural or ocular admnistratien e.g as spray, drops,
gel or powder [e.g refs 79 & 80]. In general, however,
t he 25 meni ngococcal or pneunobcoccal conjugates are
fornmul ated for intramuscular injection. Conpositions
used accordlng to the |nvent|on MRy or may not |nclude

.
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are not limted to: 30 A. M neral -cont ai ni ng
conpositions Mneral containing conpositions suitable

salts, such as alumniumsalts and calciumsalts. The
i nvention includes mneral salts such as hydroxides
(e.g oxyhydroxides), phosphates, sulphates, etc. [e.g

€ ﬁag:'raﬂlﬂt%rﬁmuén s?ch%&%e'; ) %fr§;}131] m xtures of

ent m ne th the conpounds tak| ng

Wf&rzé\ea%o%? ggégdzie%;s:d %E \;d{%&éﬂs‘c‘%ﬂé |h\ye%t|orE s 2@ a

n@ne%m &bt Wig8rafyeRF
aSapdnidok tﬁL BarR ofmewnuaea}.t onafgﬁj? AL LR uB nW|der studled
M@ﬁesSammb,sn QIQPBQM&ﬁ’merﬁlaﬁ YOS R SnfilSorRatat N
HREHINN G arafénna panidUiEa|bridl WY RBhd SSpcABRY BIN@HSalis (soap;
0Byl SHpUh BYjdv JoRNEsTIMa irIuak birifiR8 4drMliatEsasuchak ias21 448
beéivedipiddornidhtiamg schR, ISCOMs LOSZH 8 matdedt as(Btiabn ™.
Al3+/ m . Adsorption with a | ow dose of al um nium
parppinahepogionb @avestE@n urficd @sinvg SIPLBGind @PAHALAD Specificl 3+
prurifiedingatige Wsingehesddseiniqéetraye dearoidpasied, imuding @S €$17,
cQ8] & a2e sQH#; Git-Brahd QHIG Poeferbly| taé sanpeiniieQS2 henmetbbd of
aprbdustion of§2dgs dieelesed o te6 8adsorbed. ; B. QG| Emul sions
G| enul sion conpositions suitable for use as
aSgpeviadersuiationsreay al% ¢ompgisg & sterdl,sothugechotpstera (5] wat er
ehahiynalings ofsapeninssandrhdestelolspan be ugedp ferefunic®ie partisies
atayed Wémunoslswul«'(te%eada* >OMds )50napiee ép olgefl. Sé]nb‘BQO'\@%
%l‘f"ﬁ”sﬁlsoﬂf‘dhﬁﬁIaalh@%PhP\W%SUCﬁdéﬁh%ﬁpbﬁt'dﬁﬁfﬂaﬂ@ﬁ@@eﬁy n

e Rk
1'r 7%01*? tns d@@ %0 fﬁead eﬁgen .

| at chapt 81
R F VB R Sl s ] bt EhoR kS SATR R pgets. 89 &

rention. Sapom ns are a heterologous group of

s cosi. d iterpenoid glycosides that are
[ée\ﬂrc?s?'ﬂeg? 'rH% lT?pa‘fjteczt\e\? sterrs roots and even
eci es.

\";B ‘h’fﬁ ;géggirgﬁf ¢ Pﬁ% el s R i atf:f.‘
% rf%fjﬁ faanﬁai ﬁte t§ma rvev.lr“a)hl

5§@pr e o raiuae |§<§i|§§d ¥6h
an@se%ameég%w.ra dPtEin€ SiHABk g UeS PARFosorhdXr MLPSBRRBE Proteins
agHriVYPIREm frl ek ri QB ScH RHAISNADURFRSB RIS Hlcktds@Bfe or
%Bxd%ﬁ)t&ﬁ%hﬂep%ﬁtls maikls, @8adidsPiirds, famdiislvalis, Matavired) FBotamd-
| IV Bise BArub ReToUKET Rerwak v, nu&naniﬁbﬁnﬂdanasa;nemw RNA-
Chapes QU3 Ofagh aveh beesat protdifs), exih-u phayg, iBh&yeane?205 phage,
RixdHRL §uchSs eetrdtiaospopen Ty pre@infpi)atPoars digsussgd futbeen refs.
t Fehh Vagesneasavedibaiesed fddher inf fos dxamme Irefd?hg QS7, QS17,
@518, 821, QHA 4B and Q4 C. Preferably, the
skfastenalios migptial derivagyasod of  production of Q821 is
d| sclosed in ref. 84. Saponin fornulations may al so
Nisesuigabla fer ege in igdmveationdpriidediagtedal of pyrobial gerivatives
PHBLT-19Nis dgivay cﬂﬁﬁn'eroaﬁder&hbqoeelve%cem@de PP eliRid éd
”F’%‘f"ﬁ? unmieehga onepliggnuciegfifes e mRFEosy! ?l‘h’!gé‘?’i"’r?ga“
led defivya Ire‘fchapt er 23 of ref 81] | SCOVs

p’ﬁ C%Igll ale@g [ de a ho hal | &Eh)cﬂ“]dr?ﬁ

I ° ac e cha| Ir UF k 1I

I§: ed g’(—f f. p S aI 1(%§
a%]%ﬂ a” to eSt ”G ']%P?onal 48t erg en 1%%]

the |
A revi ew of the developnent of saponin based adj uvant s
can be found in refs. 89 & ,90. D. Virosones and
virus-like particles Virosones and virus-Iike
particles (VLPs) can al so be used as adjuvants in the
25 invention. These structures generally contain one
or nore proteins froma virus




optionally conbined or fornulated with a phospholi pid.
They are generally non- pathogenic, non- replicating

w@ew7geres al |y do not contain any of the nati vVERCWEPRD6/070173
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genone. The viral proteins may be reconbi nantly
produced or isolated fromwhole viruses. These viral
proteins suitable for use in vi rosomes or VLPs include

pbrme R0 LEE bb B el MM deMdridER RN Syl 2%% A PG, 8ende

Iyl t);-t@a%tamtrt.os o¥ftlattSad vatis & gapsi d

protelns Hepatitis E virus, l'es V|rus SlndeS

Vi 6l 9, 4eRLR ihtiSde dePRnRREriip Mbytan@s Sffa il Yson as ON-

Redql BY)-{dSs ad N@j réééafn‘;&ﬁe in aﬁaomi virus, "CW/
NA- phages, - phage (such’ as coat proteins), GA-

plﬂﬁtﬂﬁrostfnﬁulﬁ&?%ﬁgonﬁﬁ@&ﬁe?E‘Lﬁtgﬁle fori26 ad ¥djlwEn #% invention
FREILEE FRRIRRS 98hubtceRIcBhBingRi ApG Mbkila 8ihBclEliRe YshRAce

f sbintdiviig Arurigsttsylatetbey R inked By QSehaBiShatd Sord tS § YasiREine).

f DeUbestranded RMAs Expéiigbruciebdes cBrftaining. palbriedriit bapohREG)

egueibes hadedsotadeh EBsvrAdjbe\ramlsostimubaipl.e for use in

the invention include bacterial or mcrobial

detid OEt's v@sincledeaiucestideanedifivyiichshasbysdiuck @s phdsphorothicate

embdificabarctapdicah bé d@dyEes thendetdraingide sttdoas)., Rdferpnads A03, 104

dandi \Datdiseless possivierapsiog substitutions e rapacecedof gubrssiaadith 2'-

AfdRxy- itleszagaanaset Dl adiuvani¢ffedt Of Apb oligonueeptides isviathev es

t digqueesd.in [dh-106%1t derivatives of LPS include

nonophosphoryl lipid A (MPL) and 3-0- deacyl ated MPL

( t?m@%se@dmmmsb%ﬂlmtﬁﬂ tar LR s@hchs-It metif| el T or

oT'iﬁ CpG F?ﬂ“dn‘?ﬁ fWr'bt e specific fof inducied/? A bignmune

it @pg"%’zé@rf;rrr;r;:rrr%?m
?g{gf’%ﬂatﬁ%mﬁﬁ?%g (IE%? f 45 3dMPL are srraII

eno |Itered throu

%;be s(tJ“%rl | 8 ga??r %a Ie for
'Hé‘r’? Bri oy ﬁ% 8&8‘4 oIy !
gnds Cotﬁmalgtmugﬂ{nﬁrgal ee or exam r;? @i%eg%
osphate derivatives e.g RC 529 [99 100] Lipid A

ngg qe? A E?bwé/fa é)r‘@{%xr b Eﬁ %u 48}‘.\@% ﬁerpbffrﬁ o usgd as

T Qbile®h ss Hébéé‘&t dgé:oQirflé{
OADBADALY aﬁﬁ’d to ﬁ§a§h‘1’u& QF JvQﬁts r&%safbea Y aRd gnd & t
C%@rﬂérh%;uvbm e 158! 98 @lxinth? tox®RIAY BRELSICIA MeXofih Bith a
t6K, ichmpbsint BCA aed BABbERE UeEeRbly CBB EuBlM:oAfins a
UaEIBETANG RTUEHOIE YorederabIE tHel K ®dnibig nat Aa®e Nevkrrdban thetaajudant
g anemixiiiey LT ndnasechsdsrLankBsd L RINAS, anvad TolGi g mue usobi AbEs
Cribok@htmignexinsadnidn detoxifiert dutivaties YHetks), pagieqaynicREshavteL T-R72,
adssaljuvests csibavouhdinyefsi 1a1eN26 slumericaltrefiesencd fr aimmo@piG s
caubstitutiving deprefareb e Gasaticontbel pifanownis oh the dnarddysubsinitsof AB P-
pitesyatingdernsegt erth ingal. fl 2% apeciies!vanerrresaied berein by reference in
distiedst r anded or single- stranded. References 103,
104 and 105 d|scIose posslble anan substitutions

&lté l‘l é . 81 3t1 é’i‘te eﬁg§dﬁ§s’etﬁrf‘?rﬂ”i‘e?‘§cr° hage
mulgEngfaclo tg%‘ USTEE" 18y be directed to TLRO,

sc the ertlf CGT e|CGTT[112 )
LA sftie e %@Wtrﬁ% .
OEYT)}F dh&dive's sumi &SS- G B
' l
é\? i h hlé@é‘ﬁ&%ﬁdérﬂatrv@g ﬁterew'r%ay

s er
%&b s% %E% 'uVantérn@ne%nhén 3:5-]\'p

Pr ef erab Y, t e CpG ol i gonuc eotlde i's constructed SO
that the 5 end |s accessi ble for receptor
recognition. Optionally, tws CpG oligonucleotide
sequences nmay be attached at their 3" ends to form
“imunoners". See, for exanple, refs. 112 & 116- 118.
Bacterial ADP-ribosylating toxins and detoxified
derlvatlves thereof may be used ‘as 25 adj uvants in

o, . -~ . 1 . - I L Y Y




wa@soomotiosal adj uvants is described in ref. 119PEmEPHS6/070173

10

15

20

25

30

35

40

| abil e enterotoxin "LT"), cholera ("CT"), or pertussis
("PT"). The use of detoxified ADP-ribosylating toxins

parenteral adjuvants in ref. 120. The toxin or toxoid
is preferably in the formof a holotoxin, conprising
both A and B subunits. Preferably, the A subunit

clqrm,@; gmaego detoxi fying nutation; preferably the B

bun I'S not nut at ed Preferably, the adjuvant is a
gngaT Lﬁgntpr‘r tﬁg %\/er%n-gn Iﬂicro ges lLe.a
dra e irgt) E;’.lr g;;mﬁlgr,
t S10;1 te mfm er
(:aa]Sb f % ?y%acrd
drFFr et ESI%?‘FH?dr i .thg 5o
Pl oﬁcﬁé)lal'eypr ﬁ@ oBfiora QQH'FHE §n atr ace (e.g

td
sw. Epy - g{ gﬁardeqbbwhta%hmc &e@érg rqréuhh L8
r@fAB)lzg specr fically incorporated herein

reference in its entirety. F. Human i rrrrunorrodul ators
Hummrgomgmyh@gqm%f@ugi)abl e for use as adjuvants
in the invention include cytokines, such as
I tapl R WK lits o€ f@mlilatidns sUikable fot lisetbs adlubarhs afeldeSeribbé in’
I fefs1234-15%0] , etc.) [131], interferons (e.g
i nterferon- y) macr ophage 40 col ony stimulating
f AFoRbxyctRRné BINBF artigflyosiethylcne oter fofmulBioaadhesi ves and
Micoadhesi ves Bi oadhesi ves and nucoadhesives may al so
badjuvasGuisbleafdi Lssan the ihventidhandiiegidlyoRyethyBink etetsand
b abetyeaisjilene e siencll 8] eSes ti@mufatiends fultheninagluoa boly@gettylene
nsortitas phter @6faftaBi2 jn acambinat oadittea awdsxysel ¢(188hss well as
cpahwsydthyioealkydehéry at ¢éstersuddctqntd iy Cambiphtion vatbiatlleast one
pasiditienal ybn-ibnssidactant skghasrap octpyynsll [1id8lo Resfersed polyoxyethylene
pethsss atecdeipcied éomdhel fodlewino SipHRit pwetyieneddaurgiethes Gaireth
adPoxysilenpeksteendratier, nelpxyihay eﬁét%!éﬁth&é adj uvant s
i RRIYORethyiRpgH 12! ptng3 polyaxyetindenrdPrlapryhete. and
W@Wpﬁﬁé@ﬂ%‘ﬁﬁdi"fﬁ' et§"" M croparticles Mcroparticles

al so be used as adj uvants in the invention.
I\hd\fl%ﬁaﬁ"?ffpé'f"’ess (i. a particle of 100nmto 150nm in
d| anet er nor e ref er abl 200nm to . 30min dianete

SSBAP (% U V&P'ﬁr‘ﬁe r verw
fmg g\ug[g#‘?aﬁ | w %ace 8 )S/ d Lft;ﬁyl L-
g&% - -éﬁ%;[ggg;r I’iggég EyFero rox X)% -ﬁl ra?&lne MTP-
po ycapr ol actone, etc.), w t h poI y(I actr de co-

al B¢ erred optionally treated to have a
n%)éapbﬂo@?ﬁazéﬁee? gé’? Surface (e.g wth SDS) or a

2}9(?#’5’ onérﬁ{rItho%h %r@&gcﬁ‘%ﬁip@f%aﬁle? rnV}’Hs .h1 V5 a%@'ﬁ 4?.”' c

posones (Chapters
1 4 £ npl es of |iposonme formulations
sﬁ |fh(b °&;”c§{°¢‘us‘%m adj uvants are described in refs.

1@5(% ?é@ ‘of i?‘nl fzglql.y %ar%téampsm%s%tr%e f@lnl?sepa%lu\égﬁw ﬁltthé/ ln%}ﬁron

&5é16de IMR{UBHoE Bh@RShRINi88 [y ik igaRlor 3oy, dé‘&%béd‘fuﬁﬁ@
|,@\s/5em;_1é}1?d 448cl ude pol yoxyet hyl ene et hers’ and

pol yoxyet hyl ene esters [137]. Such fornulatlons
fNrthiRemicadhishe auphavandet hyl ene  sorbitan ester
surfactants in conbination with an octoxynol [138] as
Bldmphs of MJsEMici@akine@Bmpaliney) asaldNek snetiode of SFmulating,
SR ARl SaridRckeihg fortorapountis Al Qitable i UsofLadjuvants in the
aifdintibroinellidentbbsd dEstribed it fe dtaMhe SicdenicriRizomstap y Ol

[ geBi@ulariPefdotiver i@ thepoimp@dgreditywhen @erigtelrs bisodmengrelcieat atls
f foothe pluduétioh lobavtskinegrsuap as PeFyoxyet hyl ene- 9- | aur yl
ether (laureth 20 9), polyoxyethyl ene-9-steoryl ether,
pol yoxyt heyl ene- 8-steoryl ether, polyoxyethyl ene-4-

| auryl ether, polyoxyethyl epe-35-1auryl ether, and

pol yoxyet hyl ene-23-1 auryl ether. L. Miranyl peptides
Exanpl es of muranyl peptides suitable for use as
adjuvants in the invention include
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25 N-acetyl muranyl-L-threonyl-D isoglutam ne
(thr-MDP), N -acetyl-nornuranyl -L- alanyl-D

N-acetyl mur anyl - L- al anyl - D-i sogl ut am nyl -L- al ani ne- 2-
(1'-2'-di pal mtoyl -sn-glycero- 3-
hydr oxyphosphor yl oxy) - et hyl am ne MIP- PE). K

P8 L%r?&gﬁgn%%%ugf@m : 30 PCPP fornul ations are

or exanple |n refs. 140 and 141.
I g)](a %lf'i AR ¢ 5‘?%% df off formulatin

WBRoh Lﬁ, Ll dgogrrérerr

|Hvr-,I anM@J‘ﬁrb%‘desb |
(ﬁ‘arﬁbula Re Sttt R Ghe3drh ulatrQ@WuhQﬁ ef er %foob H10n5 crear
afBP'th & hrdduction B cytélinds &dtick 8% PRENE nDOUHdS Exanpl es
of thiosem carbazone conpounds, as well as nethods of
f BT RlibTay alSREIHAREE UshbiBatioRD &k IBEREH IME of Rlore of the
CAITNAHE fenficd abbid. &8 SahBle, 18 folBWRing AHUVAR ESmpdditbREmay be
i lrs\éerrrm@ ihveitohUE Ba E4HRBR 48 S il e daten embiion 1746]; (ARBsaponin
t (2Ig0aSIM) 6 & rlvA 2GNEISP R dtivatar(é g C3UMPL) y14ef, (D etsapenih .d. he
sQEm) +at nabrtoné LS tervaper (b jalsevel) bhebdedsi@bb ) alsapsnin (e.g
c@821 +AaMPbr+ ILHE (@tiodallg t+ eosterof) [1@9] (KicoaBipatnes bf &PL with,
ThiFexample2 2SNDa AP AI0T-A 86 e PTFOER2 89 66D SBH, Bntaing 10%
Teoppiaaa 0% hweemGotifds pluBrigrhidcs polgiet k23t 2ndtthi-MAP, either
cowfpduidided intesa subnicrersemysipersogexedde aenasate ﬁgarger particle

NSO IQTT: B&'bla‘rﬁﬂwertééﬁpmg%& (RigirmBWAReRheq) Fontaining 2%

Sifivelspg. é) qP/b;l'w i baqter}agglecl)l \r\{aHr?1 pq;r@ﬁ_lirs from the
il r%r il e e
ssﬁ “8*1‘? 7 hpherdl derpya ‘6eo° d?Hf A AMPL)

onpri se
aspects of one or rmre of the adJ uvants identified
a@t‘ﬂgresubgtgﬁce@m!:t%s u‘hrtﬁﬁn%.‘ﬂrlnhl‘aWeﬁgjaVé’@Q&osegi chapter 7 of
CQPReSI t1ons may use nvent i on: 3 a
saponi n and an orI wat er emnul sion [146]; (2) a

Sﬁpe%bréfarilg fnfith Kfafokdde br SiuRRfrh aﬁesshé@éd dr%a"nr rg di¥fed,
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consr sting of m)no hos hor ?:\Emgo A (MPL t r ehal ose
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de 1€
% %Bm o on, ge or
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preferre d conjugates are géenera y adsorbed to
t hese salts [e g exanples 7 & 8 of ref 9; exanple J

of ref. 10]. Mxing with alggm niumsalts with no
adsorption is also possible [27, 76]. Calcium
phosphate is another preferred adjuvant. Conjugates
may be m xed
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30 with (and optionally adsorbed to) the adjuvants
separately and then the conjugates may be m xed

then m xed wth adjuvant. The pH of conpositions used
according to the invention is preferably between 6 and
8, preferably about 7. Stable pH may be nai ntai ned by
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S@EraEEl aHp (e8ih "taaypridiag Péred@phssed "imdi@lingt a$ @elnas "consisting” e.g a

Canfpesitién ‘enspading” Xaoaypronsist exolusivaiuefod argnayahdiyde something

edddiional\eg Xatmbumbe Bfm {'dbout H elativmigeovowstal vaing ygwaes for
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assessnent of the medi cal situation, and other
rel evant factors. It is expgected that the amount wil |
fall in a relatively broad range that can be
determ ned 25 through routine trials, and a typica
quantity of each neningococcal antigen per dose is
betmeen 1g and 20 4g per serogroup/serotype (neasured



m xture). 30 The total amount of carrier protein in a
conposition preferably does not exceed 100 jig /dose

we@2@7/0t1786 : 590 g /dose, <80 g /dose, < 70 gg PCDER2006/070173
s60 g /dose, :550 49 /dose, etc. The total anpunt of
carrier protein in a conposition will generally be at
least 10 ¢ /dose General The term "conpri si ng"
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grmqﬁm | additional eg X + Y.
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eAbjectivas: Gbe Rrimery sbidcive yasin denonsvale 8 imnenpgesisity GSREK Biologicals' DTaP-
BiB(yill?yg)pr@lmeg vacgpgpadapinsire pih Hinanth Piteag a (e dpsp grimary vaccination course is
(@Tﬁfmom\maf Pf\;«fpwrﬁd@wstg%@w SR BY, w £ Pk i fsprest (s diehtheria,

-,-ut,i QHEOVIIS.Co i /accine ) and
ne eéfh lcacy vari @('g)pg% t1]'1|e Vaj:m ne ( PnC) conpar ed
V owrgc{]l:I matl négif&h(i L‘E;b E)gec\wa r, lzrﬁ o {\Blr%lv Bre Eiaéa‘e Vaccine Group
ac cf o ol’ule d c(#neté?cwp Bmg Combination
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serotypes 4, 6B, 9V, 14, 18C, 19F, and 23F di seases.
Treatnment: Study groups were as follow - Conbination
Vacci ne Group: receiving one dose each of DraP-HBV-IPV
+ H|b + PnC at 2 4 6 rmnths of age. - Separate
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vaccine prior to enrollnment in this study. - Staggered

Vacci ne Group: receiving one dose each of DrTaP-HBV-IPV
WG 20d7l07E86 2, 4, 6 nonths of age (PnC adnmi ni st BCBEPR06/070173

weeks follow ng each dose of DTaP-HBV-I1PV + Hib). All

vacci nes were to be adm ni stered by deep intranuscul ar

| nJ ection except for IPV V\,hl ch vvas adm n| stered by
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aind the eI ELIMARO Cddhtralighttitebg tgressaincent rat i ons to the 7 PnC
Slae primapyesiedichadas reechedibthe appérilibitschy the G0tE Slatfar &k IGMGESMT ratiBs &8 of the
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ey symgtomsnihe png & performed 10p fthe tteigivzceipatad JRr epch solicited
?100. 4F) occurring W|th| n 4 days (days 0 - day 3)
after each vaccine dose - Incidence of grade 2 or
grade 3 fever (>38.5C >101.3F) occurring within four
days after each vaccine dose - Incidence of grade 3
fever (>39.5C/>103.1 F) occurring within four days
after each vaccine dose - Incidence of fever >39.00 C
(>102 2F) occurrr ng vvrthr n four days after each
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- Incidence of antipyretic use within four days after
each vacci ne dose - Incidence of antibiotic use

wowrdoriom78®ur days after each vacci ne dose - | nECTIEPZNG6/070173
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N = number of subjects with available results
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| Secondary Outcome Variable (s): Concomitant medication reported within four days following DTaP/DTaP-HBV-
[PV vaccination {Day 0 — Day 3)
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Group
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Safety Results: Number (%) of subjects with unsolicited Adverse Events occurring within the active phase from
dose 1 to day 30 following last vaccine dose (Total vaccinated cohort)
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ﬁ%%%@%%l?& CLAIMS 1. A nmethod for inmunising a

Dg@ﬂ%ir%‘;f\.te't Sl"(koﬁgé"d&ﬁttRéfeé%b%@%?-zﬁéused by Neisseria
ningitidis, c

nprising the step of admnistering to
t pient a conposition that conprises at
'%??é}’z . ! .
I@g:gt WO @?: (a) a conjugate of (i) the capsul ar
Sﬁ§z§'ﬁ§;§a‘?§1t@fo §a8€rogroup A N.neningitidis and (ii) a
tefdnus t oxoi 3 'or derivative thereof; (b) a conjugate

nq%glds F;Jgﬁtg@q&gggar saccharide of serogroup C

ni ngl Is and (ii) a tetanus toxoid or

dﬁgé]\lﬁﬁ_/&_vc%zgﬁb%eof; (c) a conjugate of (i) the

capsul ar sac ride of serogroup W135 N neningitidis

a[g?-,](\,{,égg,@.jggt anus toxoid or derivative thereof; and
( a conjugate of (i) the capsul ar saccharide of

S B meningitidis and (ii) a 10 tetanus
tlg‘?‘(%i@g@%?z erivative thereof, wherein the patient has
b WHEH nised wwth (a) a tetanus toxoid or
d@rg?]vatf@ve t 'ereof and/or (b) a conjugate of (i) a
Kﬁﬁ’@]%ﬂﬁano_ﬁ3?&hﬁ§%&%%iﬁaté’rl&ls°(9%@1ﬁ6? ot her than

meni ngitidis an a tetanus toxoid or

Gh{1¥ALh & 4 RIRH v DRgDAVERRAOE a1 8bB8INI Sing a human

d
pat 'ent agal nst a di sease caused by Neisseria 15

"ﬁ@é]@éﬁléﬂbéoz)@‘ﬁﬁ‘é% Sbmthdi Bes#1.68y, of adnministering to
the "human patient a conposition that conprises at

I t ; i of14(d1}. t he capsul ar
s@%ﬁéﬁlgbﬁg@%ﬁ) ng)r%@]r @S%Htlggﬁigﬁégmgi tidis and (ii) a
t[qa@!m,q@o@m@éd; (b) a conjugate of (i) the capsular
saccharide of serogroup C N.neningitidis and (ii) a
tﬁhé}%@m‘id@?%di (c) a conjugate of (i) the capsul ar
sacchari de of serogroup WL35 N.nmeningitidis and (ii) a
2[q45]6;,{,@§19;$12t4@_x0i d; and (d) a conjugate of (i) the
capsul ar saccharide of serogroup Y N neningitidis and
(j1h vRodadoaBsyls toxoid, wherein the patient has been
pre-immunised wth (a) a tetanus toxoid and/or (b) a
CahWeedeRs7860.(1) a capsul ar saccharide of an organi sm
other than N. neningitidis and (ii) a tetanus toxoid.
3ﬂ4§’]@r¢b<ésn géteﬁctaphmﬁ&nstoe@sm; 0738BoPariuTeygAt € of (i)
t he capsul ar saccharide of 25 serogroup A
N1s®wWoas/bogdes. and (ii) a tetanus toxoid or derivative
thereof; (b) a conjugate of (i) the capsul ar
sasfhvappeta/abager ogroup C N.neningitidis and (ii) a
tetanus toxoid or derivative thereof; (c) a conjugate
of15¢]i Qlakdeeetcan2002aWacRcio@36de. of serogroup W35 N
meningitidis and (ii) a tetanus toxoid or derivative
t hesadverrmndt 60)2008) \eeehegaLsysed. (i) the capsul ar
saccharide of serogroup Y N.neningitidis and (ii) a 30
t BbAICHpraox et Al (RUo4glgadciataasos-her eof , in the
manuf acture of a nedi canent for | nmmunising a human
pati ent agai nst a di sease caused by Nei sseria
meni ngi fidis,
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wherein the patient has been pre-imunised with (a) a
tetanus toxoid or derivative thereof and/or (b) a

waeonwogase of (i) a capsul ar sacchari de of an PCTJEP1086/070173
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other than N. neningitidis and (ii) a tetanus toxoid
or derivative thereof. 35 4. The use of at |east two
of: (a) a conjugate of (i) the capsul ar sacchari de of
serQisoup A N.neningitidis and (ii) a tetanus toxoid;
(b) a conjugate of (i) the capsular saccharide of

SEOPERIPFihuriEY NGirhdratieMaihita) didbabEEARKS b} A¥RLLH
(BbniRgitidh BerS@iﬁ‘%g’% step bf dAGniGamRUs He RAERNAGAHS cggposmon
SIREQ@BHRHSs\W RastbwBBRI) G dohdiste 3N@ thd Eaps@ar §a%&l%rﬁ|é§ of
t sox@grélip ANndrihgitaisERB(l @aéteneftoxdid orldeBv-Aidd thetedF; (b
seonfugateiofl @) thé ceRuREOESRIRaride 4Dsdrbdraup Q@i rherdngﬁtmw%d( il)la) a
t tetannsIRxbi0 wOdedivative thidieofna utafigatesf (f tha capdiat aamendride @f
| senegnoup \WA3SN Imemagitigia bine (i) a segaius sdxoll alidebaties ihawst dndid)
Ne caj@atesof hipthe ogpsulad sacchanidear eérogrobgeY pamersngitidicanddien
pe@nisioneiil oederivativh thieagof avheeeimthepatient basibeendreimnidrised with
cl@hp trigiue taypid(dr ferivativepbereafrand et th arceaiegaté ofdil acagsutars m
otaseharide ahamergarsmginel @?@Nmﬂﬂﬂng(ﬂﬁﬁs)ﬁmé i) @ tefpnus teeidard.
4‘1’?”53“"%@r%t hod of claim1 or 2, vvher ein the

onposi tion conprises (a) and (b) and d%
aﬁr’ |A peifipd {9 inraynisingy) hunian) padier a GFPSt a@'se?ﬁ%cwéd ¥ Ne’lsﬁﬂr’:h
3m61pmg1tldf§,vﬁ%rp swgttheest%g@f ngnraﬁte to gﬁdwu paQC a&ﬁraposmon

ng%twgompn sjat 8EItI'tWB]Of eg conjg% to | (||th
E’E%Jﬁatg)g)él tﬁ 6apsu[ a;@éldeo sero Lﬁ%l men u I LF? Sa

i d)h coRuf (F f QH’@EA Ssa% ‘F.‘dé‘B
8Nm il Ia i¥5 éfaciﬁjsct’ xofd é) ﬁ\ ed
il oRERr &53009115%@ r@aeeﬂsﬁderbean
C&r én%mer tﬁarHN mEMRY AR (i) 8tan f%xéT@t od or use of
any precedl ng claim” wherein the patient has been pre-
| STYABILSE 6 AMdabt tRo VRED I NBnTQAE bi @)'tﬁ@c@%ulb%%&héﬁﬂ@of
PRESYTEGOL RgherfrRtiodGAl @i) at&tanuENexoEsRAvAle haroRb)@NY
PR Slle b ( |Pth@bé’ﬁsulﬁh§d’c@hdhdb Resdpedrb @t ABSHiIRYitRYs and (i) a
| faTErOd ﬁ)ﬁ@ld at ddrivak thbréof; (8) a danjuaterof §) A BaptsIabedd@nsridelve
N&drsgpolipon 136.. maring:t’ﬁmeamt)tmta@ms taged of de@il/ativentheGzof; and (d)
wh esrfugatet di @) thatchgstar sacsh@ide-df serogrbeed Nahetiegistis #hd (1)
ytetangs toedid beddrivativestdned, iotheusanufatire diteemedicdnoaoit for use
ofmnamisingrageedinmgtieit against aidiseesacaube iy deissermoensatidian
t Wikein meaqa@ewhtah peenipr unifedtwitd (Pl tetants oxgifl ot derivatye
Therepieandod ()@ coRidgale oy qapsts sherhaddensl @ orgaaisal giharian
s aenigitiie snd (i) g banugEnPid eerd@tye therpPlugat es (a) to
(d) are shorter than the native capsul ar sacchari des
1% Toeepe Pirat Inapl twg 6t (D @ssniugate offfidhareaphdar seechasiee of any
prﬁgN oAingf tfdwﬁél A tetAruSTR%eid; @o"efuagate ebﬁ*? tf
H"?;ﬁ ag%‘i‘ afrﬁ? 9(%? ’? qE{P’FQ”@'fS gﬁ" Z;&B A
an and aco jU rsac an eors
mg, i 2%:9@? i E Ak %% i
a%s aé/% ?nre l'n tt Ip

C&F@P&ﬁ't p%'ﬂerﬂrhas &é‘mﬁﬂ bni édlrmt/ eH&) tHAL4 f%ﬁéid @nd/or (b) a
CRRIUYIREH) £ap3HhPdacSFed 8f drdfRgdriseimbthbl tREH REGRGFYRidis and
pqqpymug@xo, . The net hod or use of any preceding

aim wherein the conposition or nedi canent further
CRITRE infeffoddf 6181 Vet dtheBsl béthpdsaies Barhprites {2)@nd (b), ()
Hariepbi 4iLfsur o2 ka)j (Bf, ()@Raas. type B. 18. The met hod or
use of any preceding claim wherein the conposition or

nge fine as@ it cidird 13tdn @] wiSRE EHeS88 iof Rd)RIne i(ts), @Nahd@n of &IDRSur of
s@l, agr @upndBdhf Nei sseria neningitidis.
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19. The nmethod or use of any preceding claim wherein
the conposition or 30 nedi canent includes an

phosphat e adj uvant. 20. The nethod or use of any
preceding claim wherein the disease caused by
Nei sseria neningitidis is menl ngococcal neni ngl t | s

r use of. 6,
%&Z%Ergﬂ%% olp@%geﬁﬂﬂ 3 ngcg%%%ﬁlag \évhe; t%et paﬁlggts s]b %pre-

ears use, h a vacci ne
COME 'rr?eltm)% o? ugeeéf%ﬂggr f @elg? here na{rtlrgllgt&?o g%aﬁ pre-
og{%ug%g@ ﬁhgg%% [ p| p'fé’ COE é%- t he neni ngococcal

Cé?ﬁih&%‘ih%% o? § BH gaalr]nswhegjelmth ge pr
b e %E@ﬁ Gt AL Tl o

0 1: 3;
\é\mﬁiﬁi& gf)lgé%?u Sc@fl%yﬁéy r]n;ﬁa?m fi)%hg eg{o IéntBB Qﬁeanus

toxoi d or I Mmuni St ng a human patl ent

aﬂa*rﬂéﬁqeﬁmoel 'o?&s%stﬁ cl%fﬁ’#?@%@bém Rt Bﬁﬁh%%&g%ﬁﬂﬁéﬁﬁ)ﬁ'le@a@t 8
CRIRIHefdr@ thelhéihsd SRis@f adm nistering to the
patient a conposition that conprises at |east seven,
t N ThEMRIN8A or L thaﬁye&egédlrfg%ﬁmeﬁﬁbrelﬁ ) dﬂ&%ﬁﬁni%tlon took
%ﬁéeefv.mtnce%p@ﬂh@f)at@a- de serotypes of
pneunococcus, east one of which conjugated to a
di Prhd Bkindd bPARI A Ry i@@ &Q?clé% heHlER tneadabotRiribdian eRf .
)

WheHi o@oéoﬁﬁcdﬂﬁl@bt@ma) enorwrwnrmamutﬁ@eap@utahsa(c@har@es
Beehimashisgdcoscasd or derivative thereof and/or (b) a

conjugate of (i) a capsul ar sacchari de of an organi sm
oiM&he atBd dPugeNE unPSrecaiity adiel, Whdrgin hethhdirigaesdcal
t axxpigstes torfyfirlvk @ tetanusdexdid/edriier @and be a@ipit acid Bdker A met hod
for immunising a human patient agai nst a di sease
CHIFRE mBihod St iRf QRPE $4) SoMPASIHFDTY rAdre ML f BGint®X0id
Sémferof adm nistering to the human patient a
conposition that conprises at |east seven, ten,
&1 Theimethdd bt @Rrof ahy pretddirgeihimOeyreld &leeompbsitbrf drer ent
crapdicdnaant fuetheritamptsessatoajuyates cafsulpnsacometide dras, Stebtococcus
| @@stnoniae 15 of which conjugated to tetanus toxoid or
a derivative thereof, wherein the patient has been
pt7e Themeathiod edusal df ny precaingedamusharain Gieccoowosldm orat i ve
t edienfenbfudherco(rblises a awojupatghtapsolbr ¢ackhagide apswliagmophilus
siafiehzad tee Bf an or gani sm ot her t han pneunobcoccus and
(ii) a tetanus toxoid or derivative thereof. 24. A
& Mbelmethod onvaerf shngreeedingrmiaim paherein theaagaipasitionsor
dihedicament idberdbompriss agireteiptaotarndios anedion aleye/sseria
COepIdtisng the step of adnministering to the human
pati ent a conposition that corrprl ses at |east seven,
tkgnTh%F‘éKPéﬁ or 5§ of eRRreBRdINIFAT ewiereip 815 GeReHONG
dre 1%?% mel naqlurglalegﬁyp foyide g@pmﬁ@or&h aluminium

at

| east one of which is conjugated to

d d h
ﬁ clR B ; y eogfeﬁhge” [EPE iy s FSBos S B
55738}6"'59’8%'?' ”;]ﬁr]' w8 cﬁ%r eof 9" Rherein 25 the pat| ent

& re ! S W a) a ta? a}ng muni
g%réaQ Zt\ffhgar I‘m‘gt eIrn %th? |t|§e 9(9:} 14 fn? prZ lemlan%ssed
jer and,

éﬁﬁi
@fﬁ kér ﬁ ‘ggf@’cw b afﬁ'@[saegawavm
p@*eofeaﬁﬂ%ﬁ? &5 ﬂcbt‘f"and&)%?% s)@-lau‘gie%eva [ ve

?QS a conj ugat e of a capsul ar
sacchari de of an organi smother than pneunococcus and
(ii) a diphtheria toxoid or CRML97 or 30 derivative
t hereof. 25. The use of at ast seven, ten, eleven,
thirteen or fourteen conjugg es of dlfferent capsul ar
sacchari de serotypes of pneunbcoccus, at |east one of
whi ch conjugated to a diphtheria toxoid or CRML97 or
a derlvatlve thereof |n the nanufacture of a

- r e L, o



toxoi d or derivative thereof and/or (b) a conjugate of
(i) a capsular saccharide of an organi smother than

w@emanooeccus and (ii) a di phtheria toxoid or EBRVEPH0€070173
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derivative thereof. 26. The use of at |east seven,
ten, eleven, thirteen or fourteen conjugates of
different 40 capsular saccharide serotypes of

PLAGIHIRGEL. &Hérvf%t'ra%% a?l%‘ég% 3%8‘ taﬁgné the &
t
rranuwetﬁre a rre&gﬁrl ofvtg&an?s %Iglgnfunl sing a human
P néth n13| ?nan %?en? aln a%neurmé:occ S
L Ao ao aW a0 i mgﬁo a
é) @? hé’e@ }égsts n e rteC r urteen
u'dgl% erér‘r Qac'ééhéﬂde%
Oéf%ﬁchtc ﬁﬁﬂg B%‘;&‘Hﬂ%ﬁ‘é%&%rdﬂﬂ Rﬁ\h' o@aH@r‘i\iam@th r%fo'
OKhel&ih iNeaTativ @ hbBE@Yre-indhunista&itSS) Ldipiibera88%id SrRMAhtive

t 88reofdndiée (b) alddhjugRe B (Ofa dapsuldreasthe Y daabRfank other than
dpricbimbedtius Srans)d @phtaradald slCrRAeragtoy pesate thereof.

*ﬁ;

pneunococcus, at |east one of which is conjugated to
t 23, Arkehddosioihhudlsing aCtRiTiavi phatiar® agdiest @ fseasecaated IBast
ofteeptrfcowdiis Phetroriae) fangaisiag theOsteBof\ABmdklefing TdL.th8 Guman
ReETiEHR06HOSTOTS cochppdstat least sevetotet, deveGRIViE@En or foarteen
d@njugates viediffdient egfsular sadchaidewawtypes of peeomoeocnesd eClame: nbe
f g whicmeanugaterptodethnuseexofshariaaterivaiiya thestof, avhgieieths @atient has
ckags e-ynunised with ¢ @deignusipicoreriyaiive Kiereshandierdblreen
prosiugalmehiiseeppanlemsaceheride elanfganism gher ttanpnedmoracgys ns
tHet enuaipioPr davatyedesipdigat e of (i) a capsul ar
sacchar i de of an 5 organi sm other than pneunbcoccus
9" odator'emwmgtadwmaa Pafienyagqingh e idipgaser@rerst byand
HPH%W" ’%%9&5“&!‘369 thfeﬁtrrv%{@pm@'sﬁqr Be é‘b\‘heé@H’a‘f
@F’ iseg at ﬁ%t&‘ra E‘f?&rﬁ eBPr QH"tee“

E%" %%%rﬂf T o %ﬁgwf SRR

| conjugatéd tg rla ox ora erlvatrve ereo wherern
g
O xd? &'d@ﬁvﬁge reo\f\'gar%"/&E E‘)J%Séléfe'og(tﬁa f ulg%&crfgﬁi?e of an

Ror§aridFTURESRSh er@uH@c@ché‘Qﬁd (L2 GiPMREraSbfY & CRMYEMRT | a
t ¥iQhtRle thteof The nmet hod or use of clains 22-29, wherein

the patient has been pre-inmmnised wth a vaccine

CHPRé SddW aBlehflsaitinSteh 01@efl; thiltBerddr fodrk@n Bt sT difSRent
odapsiig sﬁ&ch%ﬂd@gbrot%'&rdf blﬁbdrﬂb%ockb@& | Rlasttas obPRBIBh conjugated to
P @iphtAERaTbERTor ORNITD720r aieavaliee hersf, irstha thaduflktlre of a
cadyicttranefor Bxnunidirgy arinifemcbatientagaingfa didease®aud@d Byl
vineubteoctiee whearkinghd pdtiast Hzs dreppre-immoninedeith (ajva tiphtheria
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39. The nethod or use of clains 22-38, wherein at
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conprising no nore than 60g of diphtheria toxoid or
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Wit iTee methioe oc osepd slatmso22- 2, wheincamemngocberal capedaan
adagofianid el gerjygdteois indiepresgintiv &ret compdsition armeadicament. um
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40. The method or use of claim 37 or 38, comprising no more than 60ug of diphtheria
toxoid or CRM197 carrier.

41. The method or use of claim 39, comprising no more than 50ug of tetanus toxoid
carrier.
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Strep is given as a booster dose at a further visit
at 11-15 nonths of age. 51 WD 2007/071786
PCT/ EP2006/ 070173 57. The net hod of cI ai an 45-56,
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meningitidis serogroup Y capsul ar saccharide which is
optionally conjugated to the sane protein carrier as
MenC. 15 61] vidine net hodvieit 2cl ai ns | ¥it80, wherein MenC
DTR her conpXi ses a conhiKugated N. | Xmeningitidis
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cBEein $evisit ta thejruagicabpradtitiondr afl berenindlee firgigemBntoapisitd, ar
swltereia thedkeis whiea$t 2iweebpbéteeerl ¢ach comjeagfixe ¢ditt o t he sane
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and instructions for its use. 52

54, The method of clalms 45-53, wherein DTP is given as a booster dose at a further
visit at 11-15 months of age.

55. The method of claims 45-54, wherein MenC is given as a booster dose at a
further visit at 11-15 months of age.

56. The method of claims 45-55, wherein Strep is given as a booster dose at a
further visit at 11-15 months of age.
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57. The method of claims 45-56, wherein DTP further comprises HepB surface
antigen (optionally adsorbed onto aluminium phosphate).

58. The method of claims 45-57, wherein DTP further comprises inactivated polio
virus.

59. The method of claims 45-58, wherein MenC further comprises a conjugated N.
meningitidis serogroup A capsular saccharide which is optionally conjugated to the
same protein carrier as MenC.

60. The method of claims 45-59, wherein MenC further comprises a conjugated N.
meningitidis serogroup Y capsular saccharide which is optionally conjugated to the
same protein carrier as MenC.

61. The method of claims 45-60, wherein MenC further comprises a conjugated N.
meningitidis serogroup W135 capsular saccharide which is optionally conjugated to
the same protein carrier as MenC.

62. The method of claims 45-61, wherein MenC further comprises a conjugated H.
influenzae type B capsular saccharide which is optionally conjugated to the same
protein carrier as MenC.

63. The method of claims 45-61, wherein DTP further comprises a conjugated H.
influenzae type B capsular saccharide which is optionally conjugated to the same
protein carrier as MenC.

64. The method of claims 45-63, wherein at least one capsular saccharide is
conjugated to TT in the MenC and Strep vaccines.

65. The method of claims 45-64, wherein at least one capsular saccharide is
conjugated to DT in the MenC and Strep vaccines.

66. The methed of claims 45-65, wherein at least one capsular saccharide is
conjugated to CRM197 in the MenC and Strep vaccines.

67. The use of the vaccines of claims 45-66 in the manufacture of a medicament for
immunising a human patient against a disease caused by Neisseria meningitidis,
Bordetella pertussis, Clostridium tetani, Corynebacterium diphtheriae and
Streptococcus pneumoniae, wherein the patient is administered vaccine according to
the vaccination schedule of claims 45-67.

68. A kit comprising all the vaccines required for Visit 1 vaccine administration of
claims 45-67, and instructions for its use.

69. A kit comprising all the vaccines required for Visit 2 vaccine administration of
claims 45-67, and instructions for its use.

7G. A kit comprising all the vaccines required for Visit 3 vaccine administration of
claims 45-67, and instructions for its use.
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