WD 2007/ 000343 PCT/ EP2006/ 006270 Process for

manuf acturi ng vacci nes The present invention relates

to i nproved met hods of conducting carbodiim de
condensation reactions. In particular, it relates to

t he conjugati on of saccharides and 5 proteins using
cabBedbgdkgde condensation. It al so rel ates t ecrEP2006/006270
i mrunogeni ¢ conpositions that nay be nmade conpri sing

t he sacchari de-protein conjugates of the invention.

The use of bact erPicessfonmanyaciying NaECiesS has been
wi dely used in immunology for many years for the

Pr eMgNhiddBntOfrviidfoh Cfdidés db SRARP&ved AmBIhOM & ¥éridDctimy C Baodiimide
use, however, 10 t nature of

10 i s the T-independe the .

| RSP RIS gRarionsr B aier. JLREE, & 1 EAgRB Y saccharices and
5 mmueeteige nsiog carbydinide cdvidboladon. HT#ss rqta‘l@oioeimsgémfeﬁemmpositions

oV . .

AT B B RO LIRS e

epi.topes) which may then by used to elicit a

IT- ?maej%d &N badtsrAl B sta B polfEssechatidé hadsbeieh evidelyr adedyie &mmodology for

ife. 15 Various conjugation [ QU : [

oty boart 55 O R BBl R, 4 g S 302K'a b, rowrver,
10r edudtei THndepsndenti naturensf fhsdismine JesRonser ddein atligens g thgs poorly

(J ommuRdiRhican Joldg critiréa STils DrOBREAT BlRMeen GvBrebmaRIirbasHs conjugating

are_described, in EP-0-161-188 .EP-20837 . ,

2 o DPFERSTOR AIEEIR 5.5 2GS T B RO L e 8Popgp)yonich may

r eltiyenday uaed fowetitit @ Ti-deperidguirimsophe regpanapevert inttigefirst year of life.

saccharide with 1-cyano-4-di nmethylam no pyridinium

tetrafl uoroborate 20 ( CDAP tofoLm% %anate ests?[. db
15T &/ageus Piugatictafe 8 @ @M GRPHAP PR BE PpPared by

Or dire@ radiRiac @minatiom kethodg ras ugestribed rin A8 HB6570 Ugeraings) and US

t h%sgﬁrﬁ'(ﬁﬁ?e‘?& ), dfin et S362UTR RscrbB® in E¥ABMO188SER208375 and

can be ed i th h

coug t'h hexane diamne or adipic acid_

di RPdR-4%7588 TheDrpriaationgnethng Mayealgmekehuey onarivation of hydroxyl
S aGEdPE | dlethk Ssaeoiridg akied 1t@atdibda@ihyiaginop paridiriivm UusiratQoroborate
usi carbodi i_m d o ey = . ' ' .

200 2 AT B O s Tl s 1) B Ko Kbibid aivecty
comrf uiga!t@gCGr(@?mlé Qcupiean iamimom the w_é@ewst% &ef erample, the
mcgé/aﬂégs@é} ddnid idd WRRINEkERSdikiNink &F Sl dttdaiMfarazide (ADH or
95/ 08348 and WD 96/ 29094. Secg al S’@@Cl}é‘c et r%I toin Using usin
| nfAER #nd the iRinA-g8yivatped sacsharidedy conigalg 1q PSP RE G ANY Using
a rethdithideofe.d. EDACOMAEROX chepnistry vlanee parbaxy! group on the protein carrier.

25POlsy SR G A atedCarb ijeQérfBE&!irP PER| RBIENES apdiatidh WENEH#876bNShiformed
foll om ng Types of chem cal groups on_ a prot?l n
carSPrises ety abWa Sp05348 a0 WG 9005 (pa kg, Chug et al Infect
Carnrbouiyy, (9831246 056 ab@ 997118129 pdesdribesc admmthod fiorathieccovalent
aci ' £OR] d_ . al or
def %%%é%fﬁ%%%ﬁﬁ%ﬁ%g%%%g%h%%Elgﬁcrgé'noi eties using
carbodiimde chem stry; B) Amino group (for instance

30 vi 4 ggnerahdhe Tahowing RgS BECheANFal GrUBYI OF @ RIGE(R, GRrTies can be used for
deebipiid S@djugatncar boxyl groups on sacchari de noieties
usi arbaodi i m de chem stry:, C) phy . .

S5 NTEABBAL I S ISRy RS ol 1) o s o
i nsataraber derivatisgd aming ghoups gn saccharide moieties using carbodiimide chemistry;
B) Amino group (for instance via lysine) which may be conjugated to natural or derivatised
35 carboxyl groups on saccharide moieties using carbodiimide chemistry;
C) Sulphydryl {for instance via cysteine);

D) Hydroxyl group (for instance via tyrosine);
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WD 2007/ 000343 PCT/ EP2006/ 006270 E) | m dazolyl group
(for instance via histidine); F) Guanidyl group (for

iWtsi0aneu8asi @ arginine); and G |Indolyl grOleT/EFﬂBaousz'ro
instance via tryptophan). 5 On a saccharide, In

ral .the follown r s, can be used for a
Esgﬂaﬁq%grom(for@ﬁ@ce&awgew dehyde groups can be

R) Guenidyl gobup fifoeinstendeivir @gining); ead nent s known in the art

@W%Iﬁ%m&ﬁéﬁ .MSv.a%gﬂﬂﬁFﬁﬁ?,r ol ysis, hydrogen

per oxXi etc. Direct ng approaches: 10
Saccharide-OH + CNBr or CDAP ---> cyanate ester +

OWH2 sddichdride Sin QeRérainé Qallovﬁﬁg? ghﬂb& &6 GiRbY6E coubktg: BHOEOOH

oERe 2 Ak 38 SR g LB gt srown n o a

s@ztcash pericdateNiid Ryd@dSis, Pydiagen pBiDRi@e.-ete.> conj ugate 15

I ndirect coupling via spacer (linker) approaches:
Sacchar,j de-OH + CNBr or CDAP -> cyanate ester +

(R cOURPg 2DPrOAiBY char i de- - NH2 + COON-Prot + EDAC --->
conj ugate 20 Saccharide-OH + CNBr or CDAP --> cyanate

S‘?é&h@ﬁde’tog"!z CNBr % -~—§§fa§se SEQ? ¥ NFSProf S'i nﬁ;ltqgtg

native Proteln teline or

Sasqharderdidetvie atN'-BrPre\=-->a$ﬁwfbba3¢d NBH3 e qsmgetan by
sSEdBEmieocoons-t RHZ-Bjot + EDAC—Saggmflightede- S- S- Prot 25

SREBSHEEEE < EeOuTl e cagifeeld Tl o i de Pr o

(rmodi fication of am no groups) ---> conjugate

InoRe& R3dpIAG vil) 8p4der (i rd¥EKes: - NH2 - > sacchari de- - - NH2
+ EDAC ﬁ?coorg Prgt ---p;ﬁ conj ugate 30 Sacchari de- COCH

+ EDAC+ NH2---SH --> saccharide---SH + SH Prot (native
SerabariderOi + BNBN oe ChAPed>oyanate Bstenr NMR-aiNHX--af saccharide----

Nﬂﬁdléd)éﬁlﬁr&m ebagning B of the protein by SPDP

for instance) ----> saccharide-S-S-Prot 35
Sacchari de- COOH + EDAC+ NH2---SH ----> sacchari de--SH
Sacahalide-OH FeCNBrak CDARDAI dyardte esteof Nam' AGHYE-QH lasc)chande-zsn

+§é§2—€ﬁ>gralr§ti€g ?Mﬁ%t&%ﬁﬁfg%%‘gme or 65té|'géd 'g\%% rll'nJ éf{cgtlcgl of
amno GeayPp ef the pitajely SRPM fod insiener) 'c-I'Fe$ﬁ°§haf5ie(SeS-§f0t usi ng
EDAC) is very convenient for

Saccharide-OH + CNBr or CDAP ---> cyanate ester + NH2—-SH -—-—- > saccharide----SH
+ maleimide-Prot (modification of amino groups) —--> conjugate

Saccharide-COOH + EDAC + NH2--—NH2 —-> saccharide--—NH2 + EDAC + COOH-
Prot ----> conjpgate

Saccharide-COOH + EDAC+ NH2.-—SH  —-—-> saccharide---SH + SH-Prot (native
Protein with an exposed cysteine or obtained after modification of amino groups of the
protein by SPDP for instance) -----> saccharide-S-S-Prot

Saccharide-COOH + EDAC+ NH2—-SH -—--> saccharide-—SH + maleimide-Prot
(modification of amino groups) ----> conjugate
2
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conjugation reactions as it makes use of groups on the
saccharide and/or protein which may be naturally
present or easily inserted by derivatisation. It also
conveniently links noieties through a peptide bond.
10 Carbodiimdes (RN=C=NR ) are unsaturated conpounds

Kot e NS 05 358045 "R KEBACL By rr —
aou@A® . 2447-2453). The chemical is relatlvely

unstable at its reaction pH (4.5-6.5), and therefore
al I conponents of the saccharide/protein/carbodiimde

dsrandee plaervedacarbastimidenehentiging &g oering E@@@f life Mery Fonpenient for
%rtjugajﬂén Téb%tm?rfse&eﬁ‘hdkgé’ %E‘é Qf rollpY 8n ftr@&cﬁé}ﬂb andlor protem which

dependi ng on the nature of e sacchari d

gyiRe eaHaliyRresant Yeeasdy RSRHPS. Y g o ?'ﬁ% Spiagienty finks

FrRRitiEY BirsughQl peplesbaRl. use may be achi eved by adding a

certain conponent of the reaction slowy to the m x.

In so doing one or nore benefits/inprovenents nmay be

Cedlotlirides URIN=85NR§aach amisdierated| eonmpeunde vith an allene  structure.
e} o u?atd‘r%rfefk)ﬁ i&éohﬁﬁé@' iy §f12§h900985r5%t1%smand 1967

etter contro ation, easie

5 282264 P43y Thecgheminal s @iAyalY UhStaio Phs Eagtianply (4.5-6.5), and

eRssrela r&lsﬁlpoﬁerﬂ:@rqna gé&hyndé/.noemaeummd@&ﬂh,ugmrn&ea@on tend
E)r ovi ded a maki ng an | nmunogeni C conposi tion

d??ﬁ§eg%ﬁFUB%?an a, saccharide to a protein

carrier using carbodiimde condensation chem stry,

36 s Bpt AericHE 5306 Kl SBBRIRRnG R 1nk RBLAESP uS siBhdrice an
prokeiny toshes ccumgatﬁdah@ﬂe@ charactiedstizs ofjthefipel camiugatafreyadcine use may
B@ Scrﬁé\féﬁ% rhdﬁﬁ‘lgrd &rtafPEB o e S of(t‘ﬁe Fé%@tl&?lesﬁéhl?f‘d {h\é"ﬂnkSI%Ciso doing

to conpr m no and/ or car box groups, conp risin

’F%Oéﬂ%% bgpefitg/improyementsemay cﬁeeﬁﬁ‘}/ie&r ey a5 oﬁ?ﬁ?’}ag'e'é yield in the
M@a@“d&l@ﬂﬁbrﬁﬁﬁtb@fﬁhe @bﬁlugéie Beét@r tchtrél af ahélcofiBgation, easier

S e no Qr, car ups: 10 a)

CoPRHEB e et iSRS IRS boct 1 e
required to performthe conjugation, and b) adding
the aliquot of protein carrier required over a period
of 1 mnute to 6 hours, wherein at |east one quarter
of the aliquot is added over the first half of the
period, and at |east one quarter of the aliquot 15
over the second half of the period; Il1) - if the
sacchari de conprises both am no and carboxyl groups
and the protein carrier conprises either am no or
carboxyl groups: a) mxing the protein carrier and
al i quot of carbodiimde required to performthe
conj ugation, and



20 b) adding the aliquot of saccharide required over a
period of 1 mnute to 6 hours, wherein at |east one
quarter of the aliquot is added over the first half

of the period, and at | east one quarter of the aliquot
over the second half of the period; 1l1l) - if the
SaCChaAéégr P05 SfSemBbdimenl heredB préddeaoxyl groups

and 2% ﬁuo&"bPJnSku Rirfrhro Emﬂéﬁéﬁﬁ:oh%ﬁ%p% &n%gtmg a

he
car boxy PH&? go %)oik);tegh car:élgr Hsmga%r%%oelfmde conderﬁsatdr?n egustry

sacchart

requir dﬂ‘ef%" B‘@@PW‘%@ RIGAT G‘g‘df‘ff YeFs LSl %’PP%?J'"SF“")
1 Sni nutos hep been sigrivatiseth & eemprise, hinetandfes cathexy! tgseupsf and
t he al ivhedtin the motdiactaaiee corhprises, ardias badd dafvatided to comprise,
per i od,anamar@r/or%grdoﬁxﬁ@tougaQ:o%ﬂf,aﬁ@fhe%tep%t&e al i quot

over the sscqp@ E}m)ttamoct,arﬁé?ec M ré b h%ﬂgn %rﬂoxyr QI%)JPS
a2

| t of
ﬁg%gggchgr?'gﬁ% Specha c‘EPHH’PF%S 'ﬁhsf *@é'ghfafé?xv PURSa,
C

centr at PloMiéne thes sagshaggepng r?"%‘!cé[:f’f gprbodimidengequired to
protein camﬁoe‘nthasccmﬂestmt agd a final concentration of
1- 50 ng/ M b)i Addiigethe dquott dfeproteint Eatfier! @b iifedodvep ra0petiod of 1
gg;g'{aﬁ: r ;?rlngﬁﬁagtfg%r Hefds, 'w%g%énhtq@as@-gl% &LYéGrt\é’) of thé Q uot is added
eacton- e e e e, dhe s Raglbng g of d oo
a conpouno°‘ﬂe§ €ee a"loif]“@tpéﬂ"‘b whi ch keeps t he
react i on ilht-gt the dactharide edrhprisea bdthtdmine eng earbexyl grogps and
t he react i proteis t&fiedgompdisds adtheCamina ar MbAQ gt 30343
- 0 510 nf‘wﬁlnbﬁﬂe %@&&ﬁ'oﬁFrleP%nM wH o @Bb8diimide required to

carbodiim SR YhelSn F‘% r(ljdong as it is capable of
c ugatl Sacchar] des an roteins in an aqueous

i um Gidding {poilavetaf SFFfé‘aE%ﬁr BEIHIrehP\FE 8 RFHSC Bl minute
EDAC (1- ettmﬂ hgug, vhtireie ahigastaerienayartenyf the cdiqusd i addedeiver
(al so knowne fiest ERICHS the peddal, ahd EBi¢adi@na quatdrad themalidaot over
ot her than,ER&Gend Fafof B r,o%,acchar i de" throughout this

SDE;'Ofs'azng In|(fj em%ysaaagan‘a? gmgnsod aﬁ@%},ﬁlr\& d&q géramgl 9roup§ and

Bopol ysdBe RERIgiR arfiesgmpgpes trq"p@aunpégggér&’e’fvésmaes
(LOS). Befajmeixing theprdigingetienanctisaschiasiderandls bact eri al
20 pol ysacshaddiaig sthe maljqube of seirisdditiider eduited Otor perform  the
strain (e. @njughtiddasierh 'péﬁoo%f q rﬁfﬁh@tté% HouRTwhErefh & fHsEne
]‘StggaleQaﬁ‘Bl%eugHére& tFle aﬁqunFls a%get? ver){he f rsy\ﬂalfmlltne pgno(cl3 Ghd at
least one quarter of the aliquot over the second half of the period;
and wherein:
the aliquot of carbodiimide is 0.01 to 3 mg carbodiimide / mg saccharide;
the saccharide is present at a final concentration of 0.5-50 mg/ml in step
b);
35 the protein carrier is present at a final concentration of 1-50 mg/mtl in step
b): '
the initial ratio of protein carrier to saccharide is 5:1 to 1:5 (w:w};
the concentration of salt present in step b) is 0-2M;
the reaction pH in step b) is pH4.5-6.5, or pH 4.5-7.5 if a compound is
present in step b) which keeps the reaction intermediate stable; and
the temperature of the reaction in step b) is 4-37 °C.
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EP497524 and EP497525; Shousun Chen Szu et a!. -
Carbohydrate Research Vol 152 p7-20 (1986)) for

|g§} ofly mcrofluidisation. Polysaccharides can be 0
sl ze |n order to reduce viscosity in polysacchari-de
sanpl es and/or to inprove fllterablllty for conjugated

25 products. O |gosacchaFLde Ao @qairddosvenaiplase ne
repeat units (typically 5-30 repeat units) and are

typi cally hydrolysed pol ysaccharides. The term

"protein carrier" is intended to cover both snal

pepti des and | arge pol ypeptides (>10 kDa). Cearly

| arge pol ypeptides are nore likely to contain both

reactive ami no and 30 carboxyl groups w thout any
modi fi cation. For the purposes of the invention,

"native pol ysaccharide" refers to a saccharide that

has not been subjected to a process, the purpose of

which is to reduce the size of the saccharide. A
pelajiedaesitiptien can becone slightly reduced in size

during normal 35 purification procedures. Such a
saccharide is still native. Only if the polysaccharide

AR sultstie) cariiidfeiiedmbp t5d 4iseg AwdNgl asieib ivosdpablt Nef conjugating
%H&%Q Eﬁf p@‘?erﬁ@‘in e aﬁﬂéwsq‘glécggnnﬁ\téﬁée mb&difeht the @arbodiimide
) B SR A Ao Bk k25 £001 o
“HPéﬁEédBF@dWBHﬁewefW@”ﬁQﬁQ(ﬁ t he saccharlde but to

retain a size nore than half the size of the native
Tl yarac cduachatigle” K&ough@uﬁttﬁs speeificatioh emaytimdiqate todtysadtharide or

%llggsac%ﬁgndﬁlaé néi ol clyég Cgrﬂ?r a@e u%d?cagéj l{%éolgéa%cﬁaride (LPS) or

cess | e sl ze
lipoblicgasaricharidée (G1S)t oBeigrai wse Jrolysaeahaddeshalsught Hesr dbacterial

Ahnuad faﬁaesgwatyoﬁéﬂeﬂarea Groftf a sBErcB %E'hr}‘l% P8 of H%S?é}%? aF rsersted from

m nu our time perio
the tSeutrer SiFain [Aad a%iERd: I FODF deaseq fy| known; Eﬂ?&lod&f(S% éor example

gpdrrbos amepﬂﬂtszsaeh&ﬁ;uﬂ CHeAWBAR dtQu 4 ba%ﬁydr&e Fié%earch Vol 152
5;2 &1{@36)5 &fﬁ'ast%g‘%ﬁqyrmp@gw %Sf?qpt %@%’ﬁ?ﬁ?ﬁ?rg&s G?nﬂag sized in order to

retuuet vscosity @ dotysa€ehatidel samples andray tdoienptove filletabilttyofob conjugated

M, RIS e e Wber Ao Uh bl BB oot e

and e Uslcawrﬁygfdmsﬁémlawcbeafwﬁust ed accor ding to the

preci se saccharide and protein being conjugated. 15

In one enbodi nent the aliquot of the final conmponent

The term protein caBier ifintrnded 42 ever Peth smell Pﬁpﬁﬁeérar'i‘)’ lgrge polypeptides

(gﬂﬂma)t G:]eﬁahja_[dr@aﬁélymn&%%r!dfrﬁorétllké’ly we@{rtantblofrﬂteaﬁgve an:jmo and
ri the t eriod (this is conveniently achieve

cﬁéoﬁ’a%éouﬁﬁwhgﬁggﬁmc’rq&%@"a constant rate).

Alternatively it nay be added in stages over the tine

Lo OhS SIS Ty AP 5 bt os

nph pegry sukiectedhdo geprogess. M ouhopg) of whidheisi l@viedusineasize of the

s!a@cﬁ‘i%ﬁdémﬁ H&?i dcBfaridb EJHQ b@hbfﬂé’%lrgh@ %’tﬂfa@d Oekizé htﬁrrlng normal

first a

eri od one. quar
putification aﬁﬂ’&?d‘ﬁ%rsuf’ﬁé %@E@?TH’EH%ISF" B?t'VFhQ"Wéfr rhgo"o’yﬁﬂ@ha"de has
beén &lbjevtealtoisizig tedimicles uvsild tha 'polysaccharide not be considered native.
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measured, for instance, in nL or ng nmay be added in

4-100 stages ('s') throughout the period. In one

enbodi ment the stages are arranged such that an even

amount (a/s) is 25 introduced at all the stages. In

one enbodi nent the stages are evenly spaced throughout

the period 'p' (in seconds). Thus if one stage takes

place at tine zero of the period 'p', then each

subsequent stage could take place at a time which is

pFerthe purpPees of dheimesntion,t*bized By & Gaetk upfto kirendanBahat the saccharide

CRRSReH a?ﬁé@é},s lrﬂer%te@ Ho @d )ﬁe%%teoqjtlﬂeeéacghgr@ t ﬁ{ &5 re%fm a size

ease f tion t he a uot Ieac

then ha" tecsizeced “e% ﬁ%ﬂvaivwchawe SAricrit.iare deberinjerpreted in
StBae ksemadd@ deathe mﬁﬁﬁﬂ%@yﬁdbﬁ&l told &Bce@& Yritdriiadl bo/reBidel1RE €k of the

b fecharoe Bl Fpd e e e 12 s €1 iz the e

a ﬁ%ggmﬂﬁﬂla) O course if the carbodiimde is the

| ast conponent added to the reaction (situation |I

step b)), a slow dissolving carbodiimde my be used

slhent otisutet ke6 dowritinge périod uostepd) pbindenethad foadwestidition of the full

tdtiquotedidbe @inal dompatenorrae teut it di ssol ves ay mintgt€ 4 hours, 2

C:amﬁﬂesit@ﬁ:t hciﬂré ks Hiﬁ:ééet%'i ﬁﬁbrz) |345 P86 'tn‘ri]iﬁu Y & %Q\A@(h %hr@& 6 to 40
h&HQ? v, 0 e.rea

a$ tb%ormﬂ r sg)c rgrnltg hney he ! 'ﬁ : #g@fﬁ bigKpinutes to

'P'“b' 0% NOUGH S0gpinutes &Q 2yhours, 4Rdg 9Faminutes, or 50 to 70

P‘i"@%lt isine ‘@Wﬁqs{edﬁ@owm tq e granisej sacthagdeameprofein being

doaivgated. al ready have). For instance for a saccharide

only conprising reactive hydroxyl groups (e.g. 40

I Bhe GASEHr RNt ttﬁaeéhﬁ%t%\‘%e/ﬁ QIQ:B AHnt 18 C&%l‘b@ﬁ) 8 USH+3ride or
%Fcﬁé’iﬁ’} is B%detotlﬁe Haag r?'xErf}A r%é‘%‘t&g:i s giﬂ'l rgr;e penczz (1:5 is
§r ARkt SinevEE Uty 968TP GBEISING PETIEPROLBIDOMET et vy b

AEged in Rl2opt anes the time rerigd Adipeugh thigmayibe dooe inTagnybeays, in general
gedupl thel 3ligpoteshentt! tet added throdghatut tnehﬁer&acmﬂrmome invention at

faakesnd dquartbt of th@sllqthobi8 aB@LSl et fifala r&h\%ff%f dg}‘@& ' fﬁatat @ast one

| al
b st S D W P
gor in nqeaf(b@{. G5 57 Big be ,?ggeq)@ ﬁﬁ%éﬁgeﬁ fis"ethedughout the
Pefigdatn onenembediment; the [stages are dwarigedtsusfathiab@nteadkee amount (ars) is
piradieed Bball hhistages. Ih Sne BRBOdiMEntthe Blagds 42, evan! %padé"d throughout
the PePlod fp’ (iR QetsHagr tTRds ﬁf%ﬁtﬂé% tgﬁé)sl'iﬁ ées atdjrhe’ yof the Enod p',

ﬂ@ﬁ bé(@'tt dubE uen# Qégﬁa &l ¢ @/&aée e I e (‘/8'?1 i ;14 g 015 of the

40508 R il Sy 4 e Gy e St el o o

?ﬁ&gwaﬁf the abeuqsmfbemcﬂ@r withs therdesirgadting pariods Bectabodimide may
er astdesals rapragjubeust sahltion igpicallyrtaifferedldt pHITES beFdBRYY] adtiél to the

raadtion)or s S0 pRMYer @mc@? InSRIntO R niGR sHigke iPLasub edia). Of
BB ai‘ ﬁ'letcgﬁnogﬁrnﬁé id ?ﬁ@qa% o8 Glig chtgatw €achon [Hhivation 1 step

%ﬁ s 0B BB BRI o PSSR Lo h e bayoh omder
rPP%‘é?"l%' ?fe%ﬁ k3t itoissofyes iahperats oansistentwitht the elesired
PP”%OWW@ the 2iiquelds td eshadecavaildbld/io thaesdatidri. de i S
conjugated to a protein carrier conprising both am no

IPRE SRR or UalUR%ias 'Ha 3L SRnd o carboxyl groups {(or only has one of

these), it may be derivatised to give it one (or to give it the other it does not already have).

For instance for a saccharide only comprising reactive hydroxyl groups (e.qg.

meningococcal serogroup A capsular saccharide), such a group should be used for

derivatising on amino or carboxyl groups so that EDAC condensation may be carried out.
5
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adds the aliquot of protein slowy in step b). If the
Vi saccharide carboxyl group is partially derivatised

wid Booavdos@ groups it will have both car boxyl (ﬁ'ﬂﬁi 0‘3530@910
groups, thus situation 11l adding the aliquot o%

carbodiimde slowy in step b) beconmes nost rel evant.

This may tabe plrecawithina mpgataubunit, ohmayibha goep atlliprésent ad theeend of
the sancbaride mdiemnte: bi f unctional linker. It nay take

place with simlar chemstry. as descrl bed above for

I8 SREUP DS HBt Ehere Hfigﬂbh C}Qk%t ﬁg @@Eﬂe‘?‘aal to,only
S

e i el Al W

Rihgent Bsach (rpeaTheseigraolipartial darvatisatipe takes place (for this it is

reeanbB.R2y20. 1d.uH 2, obb-18bheofdie argsted(readiive browp iscadtiialiytiervatised)

tys zam haweatbe Genefiof consenvingai miajorigyf theléitnplds? ahdl jeventing too

mychiceaabligkister i vati zati on takes place through reacting
a large excess of the linker with the saccharide

r to be derivatised. Thi
8P Gl By Bl oy ey Bf 1t s o P romire
MIOF,SEmPRAR (YRl WOIF BRI, BFS,FREeOxVk AL et 35BN GEuPe) T caaton
cpp takerplacs fe @iva itcthe ithey typg ob arpup fi.ea apvnecgraurisder Vst should be
notednkpvebver, that as detivaiatien tanche pantiay thisugrsion samghange the preferred
retitrodf thel ieentiom Gemsattyren) to EtRRSM. IFon lBtants :fr\ﬁaéibéﬁénde is
cbRiFHEto él%kdiﬂn tcﬁﬁiEP b&Hﬂw‘sﬁD ryUdth amind! &Hdl dard ?}Hups Shuation 1

adfEne Sf?%te Lqﬁh& L a%ée calljh?xly grRYR I
L padially
O i Hgting o R Ly pave b %a%msﬁr?%é i ation
"F%Jdg'j‘ g )¢ ¢l %I‘P”" i carppdimidecsigwdy ipysiep b) he@n@ﬁmst eleyai nent
the saccharide conprises a reactive am no group as
Detivatisationimay aceyretatougly thenadditioh ot & hbrdd @F hordb-bifunctional linker. It
nidgT takét pscRd with Ssirilf aEHaRSty. 85 QUléBerdBd t dRve | b s8EchbRdedprotein
c&jﬁd&tl@l@&@@@é é ke m&ﬁlﬁrl’& cg%rﬂ!tsf'i\{/fﬂe RS %SP Rl Teleen 4
apbsh SEH by d%""“ | RHPehstars 7y ey i fepciv o orbuss. wo
e Sy TR, G ORR 5D (S HEPe famipgsRpe 20k, or
adipie P bisiRaidR) d Evrigalyriderivayization dakes eplagei irugh geacting a large
exees$ ofi thenfintier withy ther satchayidp eantilor mrdtdie camiei toghé idefivatised. This
affomiseletestizgtion seiake placswitipminglal Mtralifoi@y crobelinkR@Gihiilothbrwise
rright bé Pysdibld - inskanbe QjeanQxy? grogp Qﬁ al Qcéhari@ WQ?] ggin§ Qerivatised

wil) Cét
uﬁéﬁggr? u%g guﬁéﬁﬁ Et ﬁ'g [ n respec Q% %% i rﬁ%d'ly fgmoved
gy éa§ Uhber s may be adj usted |f any
ot her carbodiimde is used by nultiplying the nunbers
Iny #ne; prabediment they saqehayidecepmprisescd gerctivel hysirdwat group as part of its
repaating dinit vhitd) is (padiathc dérivatised i vightin afninbA6)p o thENkhker (e.g. with
CBaradharmistty). iirs apGtRsredthbddimdnit ehd TBidaRs gle C&‘oniph&s' él\f@dltweogmmo

gl@hp as Eérﬂé?llts r@ﬁéﬁﬁﬂ“ﬁt%fﬁéﬁrﬂs &frtlgly emté&/ i ﬁ P&o on the
'

'ml;a't:g% T ofh &p&gﬂ?’ﬁg ex?n esq'{y}o“" gn U%Q%BO g E‘ﬁ sgegharide
TRrEn é'e’eFS‘P'eo’rair AB7OLR 45 Baé*s"‘é\"? AFRRAAIng AE VR it Pastially

defivatised) é'a@e@mlmoumn the Bpker (eray withy sarhediintideatheaiisty)a nuch
smal | er concentration
The aliquot of carbodiimide required to perform the conjugation (whether present in step
a) or b) of the reaction of the invention) is 0.01 to 3, 0.05 to 2, 0or 0.09 to 1 mg

6



10 will be nore appropriate. If it is towards the high
end of partially derivatised with am no or carboxyl
groups a snmaller concentration nmay be appropriate to
reduce the possibility of any cross-linking. The
protein carrier is present at a final concentration of
1-50 ng/m in step b). 15 The initial ratio of

pr ot gl Hodifdk) saE&xaﬁ@eC Clﬂtﬂ{)d GhdsB nbBe Blh@RSIakk it RSpect of EDAC
I( nve éuﬂ\gotﬂe 'c§ II |det8 mb rsjmag/%e]ﬁgllﬂ:stea i aﬁ &ggrcha%o&umlde is used

epen e S|z
of t m %'%'H% h&e "“ tﬁré 00t &880V, 6"0 Btial'“welgft of other
dgrl catbodiimgidp Ymoleeylprweighh oiB0AShs (e.g. NaCl) may al so
vari ed according to the nature of the 20
sacchari de/ pyPbRicharidbls Uad | y prasentimd 4. Adthdda@f thajhvition at a final
pr es@d?ﬁ:edtﬁtt&\t &RJ £330 Rb/nh REstEELNORLS wiltdepbMEon Y &b iaR8 nature of the
but th lge n theQext:L gﬁy rlgatgatﬁmM‘orT %n&é’ﬂpaﬁ%ﬂagaesaiarger

of sg dds & BLI PEbncentrati
in S?Oél rg %M Reereﬁ%{eﬁde olysa ar{ s smalle centration
ac‘f"i”g:l "@ﬁ sRpropfigte gH! mégwmi‘ ohensel pialy %"&%'SF%W"" armino or
act i Gashod groumuacsrmq"gr frreentration may be ?ﬂpaomafed? reguge e possibility of
Thi santtrpss-linkipgi Thal dirgteinedariieni nisd  t pfessoh Rba tfinglrencentration of 1-50
r eacingeminizyepaddi ti on of aci d/ base as required. EDAC
is usually stable at pH 7.5, though if the conjugation
§£0UTHeEfitid PatlBf HRRfh Grich td¥BEnaRES inGRRBMBdEESOr MYl iffenfidre is  5:1
kno 1t50 é}ﬁggﬁ 1t { Eaé:{ ). AB&# EHEB\% @Eﬁénﬁ%ﬁmeess{eséﬁﬁ btature of the

I OX clnim 0 e present I n

reacﬁcﬁ "Pfﬁ }é?gﬁeﬁ"fntdﬁ em(’:%‘S%gée the 30 reacti on pH
in step b) is maintained at pH 4.5-7.5. The reaction

t enpefitacoidiionr(pag NaCEp™BY 30 bRevatet hfgerde onhie nature of the
2Chv esmc!'@ndefyowwewuamarogm 0.2V-N3G) mgy be prepent(@ stgpm g) ¢fdhe methods
t ypi efaie igpverionnbatimzg the OFY;, 0.0gho 012-0. 518, Teacbhamtraidn bfisalt present
t he mritéweSsof2 mhe invention, once the entire aliquot
has been added in step b) the reaction is typically

mai rﬂx"f‘é REeds &—Qf Jﬁirﬂhﬁrmé%dg‘omﬁ&%eﬁt% T{Re Psielich pH20 is  any pH
#ﬁ nut ee?re% vgor;]ﬁ: r‘gagﬁ e&“ %gﬁ ik Opi4 r;tboée”éﬂaé‘ r§5.5. Tmz ;'les

nut €s

hourtgpca&\ﬁﬁ'@' trf? @g‘ﬁﬁﬁ éafi 8 ﬁr jg{Qas%as requured EDAC
adj Us texglly stablest QH(E duiBrugs ‘ft the chmivgatien EEHH' S0P berfiogeap higher pH
N- hyadmpsysia owiichi adedknoing for kesprihg reastigf iniermwdiply stplle (such as N-
st altygropiducdnigiele ofay 4o bardoexent invi toke realivmein stap) blgat which case the
johe reamen e indfep) Ot il N nxidine@ak pHmy7.fie purified from
unreacted conponents, free saccharl de etc by

SR

carried out at 2- C. The conuatema be sterll

i | te thedmetheds @ftﬂ@ﬁ isyentiop tqmm %ma'tsflﬁiétaﬁf\%" aé%eé' in step b) the
( f orreadtiors tsatwgiealil nRtaided] B¢ adiurﬂ"@r 10 mjnwesciohfyr hales. 28 grinytes to 48
of tHaersS3E airatdsde2armusi Bo aonjesgat @ ears, 5denifiuenl Abads, or 1-3
Wit hhogrs PORETRE RUbtIoR & davhpREcHaRs iR isCadRistldié 2819 (fdwafds the higher end
I nstange :ta NS dfoxfuccimmifd] HVaBlehn! & HRHAERGS URE sBBle pH range of

| m’run%g . conposi tion or vaccine.

um:

Once conjugated, the saccharide-protein conjugate may be purified from: unreacted
components, free saccharide, efc by injecting it on a size exclusion chromatography
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In terms of the saccharides of the invention, any
saccharide of viral, fungal, bacterial or eukaryotic

Wo4bdRedIRY be conj ugat ed using the methods girdPIsienos27o
Invention. It may be the Vi saccharide from

Sal nonel l a typhi, or a saccharide other than Vi. It
cotaryn i(fer InstenczaSenphbaryl S4D08Rc Pharmada). fhis i typically, carried out at 2-8
°¢.NfHeUGIMLAStel HACLE stefile fikeied tRerAstBRAC Dhifmatkly o Bffctivdrdose (for
inSlaRece 1-80,2065, oP8HE gb %‘&Baﬁd&%&s@?m $diehdride prdi@f t&jugate can

b%jg Ia?éd %\ﬂﬁ CQ }?15 ut%ly PE’JB?‘BBI@ g&:ye\ﬁ?é;? 1947%\1& a salt or
BAPBUY

rlu
e TPRTec1 & AE JPOSRN RSO c (WenQ),

WL35 ( I\/lenV\) or Y (MenY), Streptococcus pneunDni ae

Irsternuzt 9fitbe sdgcharies 3f the, inEnti@y\ anyp Baccharidesof vival, fupyal, bagferial or

edikbAvotid gdurcelriay Bb@njubdied udifg the ifsthods B the 2tveni@inEit mby ba Bte Vi

s&tchativle froffl S&iMoRbiatth it idP %%E&%n&ﬂ eMer than V.t rnéylbe tHe! capsular
{fb{@\ée I-}{Il from" H leﬂluenz‘éﬁ BF &9@3? a s@ H&e 5% \}-hb In one

Y\

OCC ur e e
rﬂ%rrt gy .7 bae g‘&?ﬁ%"aré? %mé%'zaee fom
bacteriyfe s fmav%r'-abeoq#@ma eadiidis, perpgraup A
(MenBd.Ha (Meh) ¢} 3% Men¥ O er X0BOUD ; Smg@ccm@@mm Serotypes 1.
2189306; GQGE)OF, HOR0OVAIR)A0A, Z25)00-138D0R) 180 19A, 19F, 20, 22F,
2308084F, é@&@@sﬁ ea%lg?suﬂ )] IbVR 181 W, VI VIRWEVIRJ Staphylococcus

al¥alL€ hgiB G .r"b %tﬁln?;ﬁ MA’{" &gﬁi?f/?éa%cﬁé?‘dbﬁ &ibrio
H\iecfg?lg”'a@ﬁ'f@g euty%edgp“ or to conjugation and is

nmeasured by MALLS. The MALLS technique is well known

The, weight-ameragg ripoleaylar yysightof (he sageharidel neayt bey 0QAs210PPN $O00-

1900086 artpoeH-50006% r SHPQ0-40086%| YEPO9-ID00RMK C ohatQ0886:2000R8. The

m&bmm@ﬁ of SekigeGhdleculzil weidROIF Aisagchariye bietein sefarsitathe weight-

SHe Malbbal vadight (i) SAME RAEdERTe ABSURIAIBRA to tohjWRLST and is

mgéﬁ.ﬁéb% L 87 e Ak LS Qc 99 el k%ES\Ln £ Hel ST AW js ﬁ pically
!

i nst anc e

°‘1"6 lﬁraé q@g % ﬁnahﬂs ?f s%gih?ﬁge Wvo fnns

AP0 Wxarmarsfrget ‘é?ﬁéé" W'atmat'e&_ PR he saeehagdns e gluted
!Wchf §am0det,se¢rp dgtegted usiog & ight seattgring dejesien (for ipptanige Wyatt
Dewty ol Preetiujppbdh ewilo lay d Dk rasgany lasér ahet86aml leadi aie inferometric
retradtometer (fdr. Idstanke Wyt ClilabDIP dquitped MﬂthQ’&Dng:eméhcea red filter at
4§6?1Pﬂ)ulqaa'i1'e%oh ft, ‘it%rﬁd)% pBs 8:' a8l iy SPELP541.2, 1-
1qf 4h % %lgﬂo%;ugil J1 Ezf%gg' ngmZ poM jgers‘ty éf the conjugate
'Spof' 3%% BptPRQ y1-0rtast- é#e Ht52-ar d-7%2 I\MLLQZ Oyl polydispersity
measirémentslaresMAlLSei t her a native pol ysaccharide or

may have been sized by a factor 35 of no nore than 2,

THe sdzchatide by e eRferfaciative fotysatohatidenm endyyhave been sized by a factor
of Thé nidiré Whdh Z2h] ©na,[ 0 @r 20 Yold EeiRdtdrce byCmirofi@RRatiaM (e by
ERulsPbL -5 %@Q‘a Gp'o%? bgwg\% tb&hnlgB® Gfor hﬁ nceCRET Efdmical,

mﬂé daé%&nﬁdatl? odB]g tg \Jhgg PieIE aElE §ut§£@ﬁha"y

T |n ance
BWﬁ‘aH‘éea‘?y NOWR RPAaE" e"tb‘ia' 85(?’&‘391"?'&?9 ods] 40 The
st ructures of nost of these saccharides are known (and
Théstredtoes ohimeish ef thebe \sacahatides adré \knbnay daraihtheeafiore ovhether they
nstarap ke @iyoamo fop lcafaiid QebUpE1 felecaptaiinRier shemiBtry,atryany other
redeiV@ groUpSiidh &) 1 dtrilatidbd Fith BRio BECHSYS é(?/l\@édp%?&e%ﬁlé‘ below).

am no or carboxXyl groups (see table b
2007/ 000343 PCT/ EP2006/ 0062%0
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Nat ural NH2 ¢

roup Natur al

COOH group O her

reactive

group S. aureus PS5 No Yes OH PS8 No Yes OH N
WBRioHebo4sdi S MEnA No No OH MenC No Yes OH pd¥aipddatddsaro

No Yes OH
Yes OH/ N-pr

opyl

MenY No Yes CH MenB No (can be generated
if de-N-ace ated Go. B

Streptococcus la, Ib No Yes OH 1 Yes OH 11] No
Yes OH |\ Ng Netusal NHZ groupg | ygtural COGH arsyp vipQtherprpactiyeigroup

S. eys. c [ + hi \i In_Voc [ Nn c PaYaVatiTasalal BE-Y-Nll Bl Voo

vt oo ANe o o o o lYes U o
) *fge \W I | vl UI'1T U U1 Ul A

capsutar _sacgtartae yes NoOH H i nftuenza HbNo

NNfbe, tigie. US Nnien/ Mcat/ H  Yes on PEA Yes on KDO OA The

Memecchar i de ndWwobe a bacteri &aNol | pool | gosack®ar i de or

MedGopaol ysacchdd de (see abov¥estable), for!@mhstance

| MenV 1359d from!Noacteri umsel éﬁ&_e_d_f_r_gm_a | § Qi

Mm I\J'I_\JI. I Ily _C'f N%I E Ilblll xlasdcs, u 4} F‘If ﬁq-’ﬁm

M i, sal monel fean bw )giegl Balis. The LQ rN‘bro%yT
TTeEm rrgococcar rmmunotype LZ] Ls Oor L1U. Tt nmay Dbe

Gpla Swéptbdceels DY al kal | ne treat ment of 1ts Lipird A

lagbi ety. I n an MNenbodinent. th¥esdvbnA capsul apOH

Nsaccharide _ildoat |east parfifesdly (La_g_al_)d%éd such

il No ' Yes OH

v No Yes OH

\' No Yes OH

Vi No Yas OH

Vil No Yes OH

S. typhi

Vi No Yes No

| S. pneumonias

PS1 Yas Yes OH

PS3,4,5,8,9, 12F No Yes QH

Vibrio cholorea

Capsular saccharide yes No OH

H.influenzae B Hib No No OH

LOS

Nmen/ Mcat/ Hi Yes on PEA Yes on KDO QH

The saccharide may be a bacterial lipooligosaccharide or lipopolysaccharide (see above
table), for instance derived from a bacterium selected from a list consisting of: N.
meningitidis, H. influenzae, E. coli, Salmonella or M. calarrhalis. The LOS may be
meningococcal immunotype L2, L3 or L10, It may be detoxified by alkaline treatment of its

Lipid A moiety.

In an embodiment, the MenA capsular saccharide, is at least partially O-acetylated such
that at least 50%, 60%, 70%, 80%, 90%, 85% or 98% of the repeat units are O-acetylated
at at least one position. O-acetylation is for example present at least at the O-3 position of
at least 50%, 60%, 70%, 80%, 90%, 95% or 98% of the repeat units. In an embodiment,
the MenC capsular saccharide, is is at least partially O-acetylated such that at least 30%,

40%, 50%, 60%, 70%, 80%, 90%, 95% or 98% of (a2 —9)-linked NeuNAc repeat units
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10 that at |east 50% 60% 70% 80% 90% 95% or 98%
of the repeat units are O acetylated at at |east one

WoSlodooedes O acetylation is for exanple presggf,m%oﬁmﬂm
| east at the 0-3 p05|t| on of at least 50% 60% 70%

a3, 3o iR ot 2t jogt e Ao pelipts BEteniblloh & for aXaipl prgsent a
tHed 2 Bng/ar @-8aiokitior(ef at etst| 30t 40%, All%, SR%, 708, 8036 $0%395% or
o418 85eaR iy RO AR 5 a2 e

P@f@ﬁ"ﬂ m‘%ﬁﬁ G‘a* a'r'ea%!*%“éeﬂ/f épé'd BQ%. Z%. B0 %s 90‘36n‘-’e‘5"/bi>'
98%/f the Serebburits ke Gracdtylbtad biat idast dnelor eaxcaasitiony) Cescatilatiat is

o B B B 8 0 i Posllon B ! AL 0% i, 6 o0 o

80%. 99{% @ﬁﬁmﬁm&d thetrmeamwlu ap embedimepictha Mand@apsuiar at
sdcBRaride, iDal ﬁmlplamau@ @-5@491&@& Sisth S Bt nbs.v;itzo%t 3096 vt 5699

% .5 59
oetoc S, B, 3580 B0 et S 9o popeobalzt o sesp e o
twogesitionsn ©-acBlylatien iy [pedseairat the 7 dndfor 8 pasitfidneof pt least 20%a30%,

n r 0
"‘5"“?/%& é&? P20, SR} O Beeg it oﬁpsﬁ%;%wﬁe & pltceliagt bfo-
siesén WE H?’ce‘E‘?R? ‘N?é'??f’e Epitsgon aretyjation; thisypay
bé e.asdurmn theasakshafidepriviy Yo mmats wadok dIRt cafjugatdst 20%
30% 40% 50% 60% 70% 80% 90% 95% or 98% of the
repeat units are O-acetylated at at |east one or 10
Thaprotginsearies may be-any eeptidator oretdin; lomay eqmoprige one er more T-helper
epiiopéso in dheEothictiment afthesitivdntiarsthe phifgin Shifier is dedédtedT i the group
cdiiiting’ @90 TBOYT, LRI 5> %=0meRCY of theprbRPE® ofiM.t Bfluenzae,
p&nﬁme@acsuw@%d he o RESA PhétimoRBin! P Eatridr Brdtdlf may be tetanus

to! 5 gﬁﬁ@%ﬁug toxI: efraéﬁgﬁtaé rt)&“'—tcgﬁc &8&‘1%' cﬁ'té{?l?]us toxin gﬁ)te all such

ride
vapRts o1 1T 4, FoTskiareg o s s SaI9G, BPS G RTI-ArPIBR (056 Posss of
thtﬁr o G FRgid HBTh GRS iofher GPI-st Biiants) of digtgneria
towin iguch S8 GRM 761 CRM 7TCRM2B8: CRI gt (Upiita el al JoBi!. Chem. 218;
3833198d4 JTEOR3); oCRMNR, CRWEAE] CRM1DE, ER&L a0B andr CReM07 and other
mERtigstdRsrbE®BY NizRoIB =AH Nouls Qﬂéérﬂtlbﬂ meér &d THns, Ed: Frankel,

MEERMLEiekef fn@g‘[%ﬁt a&teftdn dp-';-ﬁnulﬁroﬂto?bﬂx E‘E@?nf l' 'El,gln or Ala

15%%8%[2%9& 8tﬁtt-er muta%‘ss sclo?%c{e "[8509‘;@@17 or @epgﬁd%n of at
leps) a0 O g Esidues Lo 21605 52817210 §300an gt byn 834 @ad (pther

mutatane difglosedcin U9 SUFPHhos WS 6495638« ot diagineetr disclesgdpe US
5843¢114 dnade tall secho varatsr ofedT preotarisidefedrto thecthp sape sg® off carrier
proteinsior 1 @fgosey of thik priveRdh), dnbdiicdotcd PHeumdiysiMLKlo eOhIN@895)
In’fé@f‘rnﬁrﬁ%i 83; Wﬂb? é}fnpé RkiR écal el %eﬂ‘r%%{&ﬁtem - usually

ptldes

sg 042 @?a%\%a% prhispns m%%ﬂm WORHTRHD. Byrussis
P"PJPE'HOFW@ SFa88RS | BPG41 1 e cyiekinesy Eﬁ‘ﬁh?i‘é'@ﬁe(ﬂfqvﬁkl f?§,°r5 or
hamiongsy VR 21/01246)vadificial Doleinsr campeising 9@tiplel bbman GO4sr T cell
epitopeast fropm varfouoathdgk depivels gntigehsn(FalugiSgtral @004 PEUrAl InmubbB31;
3816-36b4) A 83 o protehi l(@éisldéil SCLIOBRE4) ThiddP lﬂw?rﬁxﬂoii £584-7)

pﬂ@nﬁ&%@gﬁgurfé%‘t er{ai r% %%é l§§1 995‘)e é%’ﬁ &bﬂy eﬁwo
owﬁg%%ﬁm% Bt i 1 6V ol L
Qe | RpewRCTascal P A 491 §5/18930; @lsqy referrdh to Sp36),

vari ants of DT are consideréd to be the sane type of
carrier
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pneunococcal pneunolysin (Kuo et al (1995) |Infect
Wo307/6ads43 2706- 13) , OVPC (neni ngococcal out gerERRkRESo
protein - usually extracted fromN neningitidis
serogroup B - EP0372501), synthetic peptides

PHEROIRPEEB PMIEROIsCIFRA 7N, Wee 80132 Hasc landrist als$onsefergd to Sp036D),
ph3urotodchl PMB (81446308 WO pWBT10Ssard is also teterredl 16 BED36B), or PhiE

(@84238 #BwObb3d2eblahd s referre@d ABVH-BY MPhOKI nes, growt h
factors or 35 hornones (WO 91/ 01146) art|f| CI al

ns cq
Ep R BpEeeRa g e TiPelied e E&Q%V#%Egﬁae:@a' figghprofin camer conjugate
(?"Faé‘l 'rmglunmenzﬁ compogition ¢f yRecing Ritaingble 9n obtained @‘82‘33“‘“ of the
invegtipnas N19 protein (Baral doi et al (2004) Infect
| mun 72; 4884-7) pneunpcoccal surface protein PspA

P(L\Q@O@ﬁ‘(a%ﬁﬂ Béhenic coMPoditiindf Qa&:ﬁ'@toﬂfﬁfin\/emn iR frle Mahdfakture of a

Fheﬁt I@F ﬁéveﬁlo% ogwg 2/ ggr Jnéethtﬁ reventing or
uenzae rotern 1 8 6p
ﬁ g SB R, COPRESH "“af*s’i" flectVe’ ok of the

smgenwfemm'tm@fz WSQ% P@YP'EPQ@D% bin feed ereof is further
pmv@sdoﬂmm orRmethoq ay dlecsyehl that thaodieerss 79 gaused fy 3 bacterium
selected rfedmera dist tonsBEHRBGED) N. memingitivisp StraptoBivcds pneumoniae, M.
céﬂhﬁﬂlsosﬁﬂjﬂ B 3@pfddoctds, 0 Staphpcdctus bbreus, eSnbmia ttgphi, Vibrio

cﬁﬂgi@ Plandbt Faudndhsc! 0sed i n W00/ 30299 and is
referre to as BVH-3) 5 1n a further aspect of the

t Lh d d h de t
TR Pub ok ekt e S5 e E5Bts8I £ Pipa g orew
vaeane (ie) instbncel oreb bentaining 51Tai Trie cint yeithérea mdroleockliopertussis (Pw)

vé%é%w@:ﬁ%ﬁfeﬂ@éﬁ Ihﬁan 'vIQEBJ'BC{GSerr% Qﬂfﬂftgﬁdeoﬁbrﬂﬁs:s toxoid,
FiiwiPedarting and rortippally agglufinagins %Pngﬁg gﬁ‘%‘n?"’%‘?‘"ﬁﬁ'%se&?é also
camgrise aredchioel agdinglhepatiit iBn foninstatcedtrnay coniprise hspatitis B surface
aﬁ?dgﬂﬁhébgi mgﬁallgtagporgéd aq%ﬂm&% :pﬂ&gﬂ&ef“‘fh{ Sr?ef élﬁﬁocﬂ'ﬁéﬁ the
immyRggenis r?OWBO%"Oﬂaftf t@mtnvwwon Sempises Hiy fMend angl Mgaé saccharide
cbﬁ;@gﬁtéke o Hiblaad WC&bcdmﬁd‘w&anateh &r $&G MehD aahd MeRY saccharide
cghﬁ' }' ﬁ’leﬁ uﬁl kmen@v % V%@ h%ﬁél e% Onh&elwaﬂeast

hleey ‘meni ng Sha
956 éwmhaﬂatbe SEMChE! @Ie@ammatﬁaarﬁ mad@@aﬁim USR Fﬂéﬁpé ebibe inyention.
St aphyl ococcus aur eus, Sal m)nel la typhi, Vibrio

hol d . _The i G
e coffzodfons it Birioidnpe b R SR mp et oo S gens

confefDi Wotectior ngaingt fdiseasensauaad by omasles rhdbnmugpeEnd/pTubella
RS %Méﬁé BorMRRdrpi€ B ImmRREEHS Thpbditth o theV ﬂ-ﬁr@htfbﬁ Sntains

an acel lular pertussis Pa vacclne (conprising fo
antigens, oM FIEpHies STWMRHRET Aubelig AMMBRY of Jpgasies. THEPs. rubella and
veifideli® (FVRY). aodruémbatyhert, memdraB)ntngSns:hremhnanabresam in the
s cellit§|ﬂer {sotﬂp rrﬁe?tﬁ'n BcabBS %h@/gr ﬂﬂaia n&be&?\idgta{e?sgﬁ{ésgw in the

I nstance | rse epat
cPmegsion- laaﬂuem?aqi'r"yn thesR B@haré'ﬁ?raf aew \YAPIHiiSgn phosphat e).

In one enbodi nent the imunogeni c conposition of the

N

appqgan fwgh@ meakingilitisyserogroliaBi The antigen is optlonally an outer membrane
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conj ugates, or MenA, MenC, MenWand MenY sacchari de
conjugates, wherein at |least one, two or all the

w-Rbobde conjugates are made according thg ﬁﬂ’ﬁ&%o&%
the invention. Innunogenlc conposi ti ons of ?

i nvention o#) n& F'?/ nyrl se additional vira
VERItlP PEFRETAEN IOy & FeRGIHYD SeOBIOYR B g8 dasaribed %55%01992 wo
04 QAL WY 041bti 7 A Ol (14018 and VO Caiiidde9. rubel | a  and/ or
varicella. For exanple, immunogenic conposition of the
invention contains antigens from neasles, nmunps and

In gﬁgrqlathf mnqumﬁaga@p@sglon@gfhgsqunggbmpgo%mmse a dose of each
suéthatdd ¢onjughfdédlweeh. 0ane Z0Qsli VB 10)igh ©Sdhd\Eigr 4 and 7pg of
a‘é] I%%ns are optionally present in the same container

meni ngococcal and/or Hi b saccharide

conjugate(s) present in the 35 conposition. In an
n@,gw 0 [ I

SR oP FProuirah, ad ddthed il W Tork fore $i3bed o ihen'rure for
WWW?%ﬁ‘W%‘FY%?" conprises an antigen fromN.

meni ngitidis serogroup B. The antigen is optionally an

07/ 000343 [ EP2006/.00627

vf Sh XopdBBIE e chbiGeR Soramaion, of i, LGB o 2iieg to o
b%er%%tcpr 3siiustedrio HredgeengiH 7.0@nd @0, 0 F5Dand/IB O Arbunt] F, exactly
pM@.04/ 14418 and WO 04/ 14419. In general, the

i mrunogeni ¢ conposition of the i nventi on may conprise

a dose of each 5 saccharide conjugate between 0.1 and
Thimunogeric dinposifloraerd/abenesrof theamentiy a0é optwasllytyuphilisd in the
e 5 ilish [ it . 10%
P o DS Rbr Palipl s AL SAFh oSl dhrefladhe
the invention. 10 In an enbodi nent, the inmunogenic
Ogptiomalthy ithel iomunbgenicecampositiéri Mabanaad‘] thé ineehtion coritains an amount

mbé}'f éﬁﬁ\ﬁqsﬁgﬁmeﬂf tgrat-,gt)% Cﬁegre Fé’r)g(g t?é@&ﬂﬂ? }; tﬁe QT%U%%}%I'I SlgJ tabie
a‘i’l't‘?{*?ﬂﬁotﬁ'é‘ﬁ% %rﬁﬁ@snosu"awe@rwvalemwm sgits {(eminiane phasphate or

a!ammmphydacnaiel) Ysqliyemhinlxtused(SIAR- 1), MBura @y Igep i sfonfm denvatwes
such_as sucr.os

t f |
AR 8, A S B R R b SR e
"QSHOWE@@Ph eonslynmen sufasiastst Ruih Acchelesd trind setranid, molypbchpaazene
aREloVaNEs, SH frhrﬁurﬁﬁ?m&!@hn@%%g%ﬁﬁ/ RSO EEPBA AR by
Tak@ﬁaslh['r%ﬁ g%egtrdwgﬁietﬂ%gﬁ%ﬁgéal ts (al unmi ni um phosphat e

or al um ni um hydroxi de), squal ene m xtures (SAF-1),

FGFJN aﬂ%mgf)ﬁd% b RibMRARDHLMafisHs! arH Vﬁé ’aFv{vW Qg?s h& b WLk any

e arations, noNop
aHTE‘B'FI st?"é‘ﬂl“lﬂa ar 3nyAdjuyant at a'hon | on| ¢ bl ock copol yner
surfactants, Quil A, cholera toxin B subunit,

riv
PO BIATRHSE S r RS AR ) L oq MMpieny g smouns
of deasigmusegensynush e delRiestamricals Factbgolo pe uansifesed include the
mﬂ%o@e?ﬁmtﬁﬂﬁhetﬂr_@roﬂ\hot ﬂﬁe“lirﬁ}gurfdgéh wilPbe ldoMRRed with or covalently

at&gﬁ@:‘ tB%B'aSﬂvant or carné“ prcﬁequ gl\‘/glpl ?r%lfl Sf'ou e of ac?mmlstratloné/ and the
number of immunising dosages to be administered.
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alum nium salt adjuvant or any adjuvant at all. 30 As

with all immunogenic conpositions or vaccines, the
woeeepgs cal |y effective amounts of the i g&},ﬁw&%‘mo
nmust be determ ned enpirically. Factors to be

onsi.dered .include the .imunogenicity, whether or not
TR P PG FAWEP | PIBEPTE JPofaBAI CRRSPRIraliong o dhe.rnAgmacautical
cahpmhecbrt\acame afijheViavention. Tapicallgr thp rmibierium ooncehthation of the

s&%nics lis aﬁoéci‘ﬁ nane%g%rg §tJ ﬁfe{fé) ilﬁQ e'dg% 1%%9 ﬂ'ifaximum

I nmuni si n ages to bDe mnls
conpentration 351 @"‘P(’,'?F‘EP'ZD ampet MON'" ma-adm |soleltuag en homegengeusly

swpeﬁmtmtrﬁh maw:ian hixtB.C EBE ingthihdd thel infriifh amount of a therapeutic

oS BB e R DI B8 okt Feemtnealy afietye dpsagpcFor
bisatiive snltarices.dhe minovm corcoplationyis ao amohiteeessagy for bioactivity
ubdH QEHAGIHUARR. adithe ﬁ%mxmtmﬁWan&r el ggini St Wifich a

maxi num anmount | t hat renmaln 1 n solution
ﬂB?ﬁfQé?f&o%@Pﬁﬁse"ﬁgfp% RaLePIMRiIDeH- nincthe casq ¢fjsinolendased ugits, the
aﬁountllmbtaﬂ ees;ngmaerapﬁuuuumnamneeﬁm@, it i3 icpguted that each dose

her gnée S\Jg#er en op tloggy A-g :09%3%3?0? is)ga%p?e, doses

Ofsbﬂmrahsasshaddhe arg mn»mm (Se‘tﬁlug.nz 58ug @n 1251 gnofasascharide in the
gsary for bloactivity wupon reconstitution and the

maxi mum concentration is at the point at which a

honobgeneous suspensi on cannot be nmaintained. In the

Thea sacoirie ;ﬁembtbndaﬁeiﬂe plliasér& mﬁehﬁ)rﬂﬁ\aﬁmutlﬁﬁedlts pritadt dftredt a
t 0 r it .S

mél)‘(nﬂ‘%ite((fe% %?éj d Chugﬂn b&%H) Qusc r%s g& 'Xff n l?y means of

a‘i!i'P'B‘P@F'W &7id vegsine \ispsystamis pymgctsegrogte B-tpsgn nat;ent is optionally

a:emmsptmefd@smsmhs;fatbambenfmh g%ﬁ@abﬁ‘lz-dﬁﬁmﬁthﬁ a@ni@-10, 3-8
r 0
oL 317 daae. iny dsckegeiyo L2 le R0 B olr B 08w R oy gt Trese

aq'mmlémtioommnylcb-ée inigstion va fhedoteantusouiar, intraperonenia mtradiermal or
sdbf:@ténﬁiﬁgrmut&s %rh}rmctﬁb@i la&ﬂwstr&iéﬁct%%é k&l'a%'aﬁrﬁentary respiratory,
Nf ect on b adm nistering said vaccine Vvia
R BRYsts” ITBTReA] ot oN o rares o e reairasn of pneUmonia
oropitic oreslid ig prefierredh{asntasophateyged Zantags o pnedndoods lcan be more
ef(el@ve%pre@?ntétﬁ Ris %aeﬂu%h@ ﬁ&ﬁéri at iﬁh%eldﬂas( %@Q)i giltﬁourg‘ﬂ the

ears) an adol escent

VaGFing HY 6 AVE oD oo P 15 56 i dosngomAREP T8 dhereot May
aasmpea:bmmmwtaed hogeihai stathel Sanb aime dJrrﬁtftﬁfFBﬁéﬂtttlm&EQfor instance if

u te mycos
B R B S BELIHER Bl B B e same
tirgee AT t1o'4h Meﬂ'&& gitarrthe tagminisiakiem ak al ba&tﬁnﬁlnplytenrawm;rmeofbr optimal
cooRIIAtoR 6f the imﬂhﬁﬁé fek A EEWih i%g &ﬂmﬂ lofher)O[n élﬁiltlbh  a single

ol At ferid eSS o RN preve Res, Toraame.
virat Befigens imey henadinisteredatD (iotsadeemdl) adlststmtpeil, prileiisonay be
a&ﬁﬁst@@d“ﬁﬁﬁﬂrﬁﬁu&iﬂaﬂ@ N a's&\f‘ ?@)‘c&ﬂgnrﬁﬂ]@rg@ B&Egﬁt eﬂe;alshay

a_ ol 34 ) %? o onent's er eo

ol aifiRieracs B i DY B bk protas @ar@badmngroR N (or 1D). In

additibh,ghe mccinesret thé firventichshayniseadriiniste il pi#Ring B6ses and IN

foPSdRSRPlosed @ vaccine these could be adm ni stered
separately at the sane
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20

time or 1-2 weeks after the adm nistration of a
bacterial protein vaccine for optinmal coordination of
t responses with respect to each other
gﬁé’it %&?‘6 a gl ngl e 30 rout epof adninistrati§ )"’Eﬁz"%’“"ﬁ”“
different routes of adm nistration nmay be used. For
¥acoins @epargtionds gamﬁrhlgedescmbrﬁ ib¥aegine Desigre("Eole sibunit and adjuvant
j d t ob S b
ShPIbSGHE IR Pl M, & Relfeb e Ef e el Bress New vork
Ea%a@ﬁ'elame@thar@omree%lﬁtdesqr ﬁé? bwﬁyllertpe lé‘-élﬁﬁﬁms‘t 235877 M
(or ID) and bacterial proteins may be admnistered IN
%3 % addi tion, the vaccines of the invention
yrthse %mem  9ft6e Evertionis & FOcEPS for Mking Shasimapnogepic ggmposition or
faxeinb @b tHednvertiore Tompasit@theOsie Sﬂﬁ&rﬂaa tCe R 200 Gidh0bsatBharides

S5 0B 8 A S Tty e P b o

PeenahadeicEordifig ke theamventian, )anq 19 B phdimeEtanticRihcaxeplable excipient.
York). Encapsulation within |iposones is described by

Ful lerton, US Patent 4,235,877. 5 A further aspect of
Thecte(ms, CAMPETING s cﬁ"ﬁf*%@é’é ‘CAIPPISEK| hRgein pee Wﬁﬁd%@!emednventors

@Wbﬁdll?@umrtutéftﬂ@ ith eheDilerrh € o8Nt dr0 PeorS RN bd rkgms.sts of",
of mixing the MenA and MenC sacchari des

?ﬁ%echﬁ)PM?vgﬂ“ ta'gce’oy the method of the invention,

with MenWand MenY that have not been nade accordlng

to the invention, and with a pharmaceutically

accept abl e excipient. 10 The terns "conprising",

"conprise" and "conprises" herein are intended by the

inventors to be optionally substitutable with the

terns "consisting or, "consist of and "consists or,

Thesipyantipy &3 y'usmewért@e BASQBRASKING 1examplesi e RxpmRles below are

catrlediut asisglstafddrh techBRLER a:wwmewrmbeﬁ and euting ATHCBE of skill

.bel o rri out usi nd t echni ques,

i eci er GFPe, eriite btk h 3868 The, SEMBIOLAEE pustratye . bu
dolnet limit thednvesiian. wher e ot herwi se descri bed in detail.
The exanples are illustrative , but 20 do not |limt
the invention. 14 WO 2007/ 000343 PCT/ EP2006/ 006270
Exanpl es Exanple 1 - preparation of polysaccharide
conjugates 5 Exanple la - preparation of neninaococca
MenA and MenC capsul ar pol ysacchari de conjugate
according to the invention MenC -TT conj ugates were
produced using native polysaccharides (of over 150kDa
as neasured by MALLS) or were slightly

m cr of | ui di sed. MenA-TT conjugates were produced 10
usi ng either native polysaccharide or slightly

m crof | ui di sed pol ysacchari de of over 60kDa as
nmeasured by the MALLS net hod of exanple 2. Sizing was
by m crofluidisation using a
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honogeni zer Enul siflex C 50 apparatus. The

pol ysacchari des were then filtered through a 0.2m

Wd 08f0003k® | N order to conjugate MenA capsubaf/mepioosno0s270
pol ysaccharide to tetanus toxoid via a spacer, the

foll owi ng nethod was used. The coval ent binding of the
EﬁBF‘??&ccharl de and the spacer (ADH) is carried out by
a coupling chenmistry by which the pol ysaccharide is

£35hbi¥ 3 Sood IR o SARLER LG drRiadiel | ONS by a

hyl am no- pyri di ni um
tetrafl uoroborate (CDAP) The space& reacts vvlth t he

1e0C capsular polysaccharide

~ : scoegiriad ‘c |nk betweethe spacer and the
poI ysaccharl de. A 10rTg/m sol ution of MenA (pH 6.0)
aie%c5-1qi afel Qi protiided Binh'rRER HOIWHM (of O BEONDa as
nfe L %ﬁgsl ﬁtﬁtlﬂi%h&lbl @bﬂ 31&:%?4 \Méﬁé?}oduoed
HPRE sl s pSdeandrgh f pyer Soxoa
aﬁmeeﬁurewm ﬁk&§"ﬁ?&f§’d’ BRI 4i Hiziae wapky misoluidisation using a
hemegeriidee Eprsiipx CHaf matacu%ﬁhwmsad@@né@sw tthendiltemd dhrgugh
atthauni fiet i on proceeded for 2 hours maintaining this pH
(with tenperature kept at 25 C). The PSAAH sol ution

was, concentrated.to a uarter of . i nitjial.,volu

1 el Rrep i) St RivsStrrdige felflid g g # cer, ne
folloving methed W%W%B%%WB? binding, pt e polysacchyride gnd the spacer
(ARRDIs, carried quh @Y taheouplindephemisiry\Ryswhich therRalysagshatde ispctivated
unties cooinglled abnditiong dardbaxdnylatingeageoin d ewan-4-dimethylaming-pynidinium
tétiafugroticrite ¢CIDAF). The sgacamnreactsiwith the ciRBdatédses through itsbydrazino

gfbiupslit6 fbrin @ stbRCiBoute MR BeNeeA tHo@Par aRd thepbiybadchdridBSAAH
and 10ng/m for TT. EDAC

(1-ethyl-3-(3-di nethyl -am nopropyl ) carbodiimde) was
224888nh olulish BEAMENACIH BN [3.3%) (Wak #8868 HithJ8)frdsRly prepared
1%:51& | 50ufdRG Bk lr\“%etiﬁw r Boo! v)‘? %t% £etABMena

r?tl o(g @fsw ngéég%wPHteg % V\{a I ?IQéH Unsilnutes later,
AP itee. 9, 1 GBiain o° (AP tFEE F’&LBT pltion was
degrpasedo e andhe e@cvﬁmpraﬁeeﬁzg@r %rheérﬁ @?‘P‘PF‘F’H oPH (with
leshpesdtiredeptiad @b “Coupl i ng t| me of 120 nmin. The sol ut| on

e

peieERoBals RS 'ﬁ‘?’e The conjugate was clarified usi ng a
PkEtolihd Edpfugatis (&ﬁﬁodnuﬁdefdoﬁ@edéﬁﬁdﬂgreac@ﬂpma@nmea TN and

tl?é)bg lﬁ éd? i@ rWe?é ? 6ut%\/fcgrfelgéh ﬂé&%c HH&FO’;N?@ 819(/)r9ISfOT\/I PS and
s iy 32@@@%%&;?8#3@')&%&0 S S0 425

(30 sansbaridghingrrdesge ireagh ajfingk ratip of 0999 ERAC/MO EPwe dhe o was
adjusted deol &mémeablg&ﬂﬂbmms toxoidevwiase gdded With0a . pefiptaliie sump (in 60
ngauiés) ol eshch 2t mg Teg RE8A.{ dhe nestlitifg 36lutiochheasclefij6dgainet +25°C
uneer stitring & otsthif Il finbiSedpllg thit0sE, 120 el Th @bRboralvast@dutrblised by
atiifion of 1M Tris-Hel pH 7.5 (1/10 of the final volume) and left 30 minutes at +25°C then

overnight at +2°C to +8°C.
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The resul tant conjugate had a pol ysacchari de: protein
ratio of 1:2-1:4 (ww. In order to conjugate MenC

MWRPHb34POl ysaccharide to tetanus toxoid Vipgrgpoos/006270
spacer, the 10 follow ng nethod was used. The

coval ent bi nding of the polysaccharide and the spacer
ThaDwiupate sy cladfied singya gl Cemuliter ggd crasnpusified, usipg \éh Sephacry!
3408HR eblymadEharmadea, $weden).iTha tceltmnwaseaquitibnateddh [18 dnM Tris-HCI
(pla 1Tt 0.0TEMONaGL any Ay barjugatk @EErok.,660mL) was loaded on the column
(+2°eMa 1a°C): THe@iiton pablivita-selstied | 4Y afiinctioRlof BbticHIdeABIg 21280 nm.
%B’A %Eorﬁ@rﬁﬁt lﬁcr@ésteh th %5‘33‘-@%9 ?LPB% until the Kd
c'img&‘%o + % .%'\&L% gl Sellised £0.J 0{; "Bhéh ShRR' & +2°C to +8°C.

smﬁgﬁﬂe a?gawvze?@f'ﬁqa @Btﬁﬁt'?lﬁ’ﬁy JR-HAH) o6, 0)

(3.5 g) was treated with a freshly prepared 100ng/ m
Is otdet toosenivgateiienG eansuler poiysacthaddents: tetan(s Bxeid viasa shgcer, the
fblbwmbtmétlmcawmdl\/mh&co\mdnb biodling. obthe (pm‘ysacchakfmm]thé spacer

{ADA lsearmiddhsut i a\esupli] SiRshidty BHwHith the pélysaédhatidyd isCattivated
ﬁbia&%lﬂﬁ@h c\ﬁﬁaﬂona%@eéjc}aﬂyﬁ&@ &Y¢6RtL, a-éyla FRASRIMIRGbrRRium
%ﬁﬂal pbore %E?Eﬂ ggg y\’%% ﬁéi?'ﬁ&ghtltg hydrazino
AP P 6%%5? b&"e‘&?‘ﬁ%% ‘%°8"e§" Sgﬁ‘a"ff‘*ﬁ@ efB'VPae%E?""Sn

A2opreckeiitioof MerlTopHE.0f (358 giws drealed 3ih €)restiiy prePSeA00mg/mi
s‘éﬂhdﬂ SfOCDAR S SedHitpibAvater 450/50 cwn tBl dliwm afcOARIMBRC A4 of 1.5

Nagilr afg J‘n‘rﬁ[&%dthw' dHwas Pal alty HBM RecPwas
atdh cttro a{&hn%ﬁ fin :{eﬁ@mﬂn& M%la%llltTh Lteg'? QaADﬁ%s added
'p 8‘3@'? r"‘B f'? Pglcﬂf 58W %[h‘ﬂa“t 75 and the

reaction prepeeded for 9°'§€§P@)"°ﬁéf%5 &1 uted in 0.2M NaCl to
The V3 sOVR s’ @hbdhtraet 1d 3 Bt drois0 E’ﬁ% el diaﬁltered with

ﬂ'&;’%& gﬁ TJa ]]Eﬁ %Lklﬂlinr&g régm P&%ﬂt&gagfgh 'ngd@@ o I@S, and

vvas adJ usted to 5.0. EDAC (16.7 ng/m in
Ffiot & &el%jnbhﬁbn&)eamﬁ the Gselfied T Bolatigne ands thel PSCaxpaoigtion (2g

scai8) viéle il @5 D.2MONECIAG Tedchl 4 Bercehtpdtiod oPfi5 GrddmiMer PSCyy and
BRGfh 783 THSCAH. 30 The resulting solution was left 110

F%;l r"i’fFeF Te%?r%stﬂ&gﬁf»{a%téddéé ﬁ%;%%‘ﬁgcﬁ'éo &Wn% de?ﬂa FchhoP&S'ﬁ/mg

8 ot L TR g

"gl /alR?”B‘P"'F PHRP (wmn'ea'te%orfa reacha figl 1afio gt @S g E é@f@g PSCon.

Thp &35Utiog FelitipRtwagdefty PG mip at 425CC unies sHGRG apdipla regyiation to obtain

adinakrgobipling tigei ofl g2mir0 ithé sélution was dhenansupralized by ddditoinred 16 Tris-

Hsepth 8@ (1110 o8 Sna40KinE) ewd 30 (iPasatci287C Bien deerighflater2°C to
g@at.um was equilibrated in 10 MM Tris-HCl (pH 7.0),

TQleQ:Eﬁju%th aavhel hﬁlrﬁogh tfﬁte( ARPWRE- pUfEIT L iny s Sephacryt
§486\$ %;IBI[I]I épﬁarﬁgl‘,ig r%br]ecc{el - o Im% Xwas-gaglhﬁja{é 'u? ﬁ‘ pr%? ris-HCI
e

e
( 7.0 48| s 119 SopidpAte (@ ave@%r@ﬁw& Wf%k)ﬁé%@s colurmn
gdo +ﬁl§r"v@§te WORPPP YRS sgiectey asiRufupehion ofgptical fegsitypt 230 nm.
Cm%cl'ero sjarlga pbenbsarbancaringtease |tp 98 Hervestorntipyegruntil the Kd
reacbed d.26.t The®njugate 3@s filtei0stdiliecd alstR0fGiriherc stnjed g t+@°Chtod+8°C.
Tae pasiisd carthayatedhead apcisedchandetgrateinfratib: o 4 2-44 (wiv)y) . 16
WO 2007/ 000343 PCTI EP2006/ 006270
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Various experinments addi ng EDAC over 10-45 m nutes

were carried out - in each case good quality MenC
GAbbodSdosss resulted. If, however the TT car kg 6270
added last slowy to the MenC- ADH + EDAC mi x t 'S

to a gel - a conjugate that could not be purified. 5
\atipes expenmgnm:!éinm%%cmpd Q145 minusasaverg catred EEIrCinagqch case
gobd quality Men®@ cérgatesaedulted I uoweles the TTedrridr Wasadded last slowly
t6 the MnC-ADH WEDXC ixahis 28jtdI8 géIe- 2 Etmjugateiat chadindt®e pulifed.

conj ugate obtained via the reaction where EDAC was

]a(?so”éa%tdeo%t G i :343111@ chA‘df élﬂ—ﬁ tcw\ rGaclion but the

Wer e
fﬁaa IZ% aﬁmﬁ ?@S %& f4pe il %a'e ggf?lﬂ%ate obained
vigothe Wig dderieyer J0Lrinytes f-#ik duthermprpdiecaTt
and ce%animpmtyewwwm lewer thapithat measured ip sespeelcefting icemjdgate
rdgie@iithe readction WEBREDACwasadued wverH0AtMiteshout 3. 47% of
hydr oxyl groups were derivatized with ADH (with an
Notd bATBAdreXimarh % DErivalibrbH the Schslidedr OUPS per repeat
NeHTAM: biter CORP théatiant @it RDHboit %479 SHHGEIRXY broup®wire
daeivatized witreADMWith afhlstifationf ther avaithbleliydtdiy rgeoups pentepeat
sobanith \Far Maih: eabbytdr $%/0f hydroxyh gmeps derivatizied with APH (Ecraiteting
ther is-onjyrang availablehydroxyb awupperoersat utiipsul ar PS 3
Dol vsacchari de conj ugate 1) PS03- TTY process X
ERSRBlef1b —AfSbardli I .
the basis of 10% t heoret| cal moisture cont ent . The

DAY T LI ribekss - PSS 8overn| ght in 2M NaC at an
3 ng/mM. Before sizing, the
% 5 sol t|on of native PS was clarified on 5m cut-off
7ing py | "!&'%\%‘ﬁ‘ogem zer EMULSI FLEX C-50 appar atus was
used to reduce the nol ecul ar weight and the viscosity
RSt wash weigbed, gm thehzasisddf 1608 teeretidab maisturey soritet. Theenative IRS was
dissblved evetnighafin PMeNaCl iaz am @it poneelstration bh2 memic Befbre sizing, the
sBlBSSefnativel FEewad eified od b iurBdit-af filn. pressure and on the
A i geniS EHNEEL ST RRIC- Sd)ﬁb a8 wak AsddTP FRY& thdBolecular weight
aﬁé He%ks@&% o?(he?b%&:ﬂ% ige! :ﬁ%fﬂﬁ%ﬁ%% )(1;::%1 @ﬁ’:%ﬁc{éﬁ She
eP?nFis of The Srcility ress ’the By xﬁentatmfl Rl%ssur? and® on the total

5 BB f i g e c Pty o S Ao recduce the
RplRes of cyeles)dhehemosepiging pel] of Emulgiflex Wasrerianed Withe cell with
yfived sepmetry (MiqydfiuidingF 20/Ye0. U5 1ee ingdracjion thantber) PRhewim b the siging
vos itd iedwde tibanoleaudar weight aridsheavisdogignefehe BS witliouTh eritidaldecrease
of aglattigedeitypvas done at 6000 500 psi and followed in
process by a neasure of VI scosity. The sizing was

Tab eapﬁequeeéaﬁmak BénelaRb aBd fSho%v B egg negsm of

e oo ezf?s*w R R0 4 2 e
at qflovv—rate of 10 mJmn. 17
Filtration of sized PS on 0.22 pm

Sized PS was filtered on a Millipak 40 membrane (cut-off 0.22 mm) at a flow-rate of 10
mi/min.
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WD 2007/ 000343 PCT/ EP2006/ 006270 TT derivatl zati on
The derivatization step was perfornmed at 25C under

NUYobeeds stirring in a T controlled watepbkbrooshbszro
was diluted in NaCl 0.2Mto obtain a final TT

concentration of 25nmg/mM. 5 ADH was added in solid
Tiserivatizating TT sol ution to reach a 0.2M fi nal
concentration. After conplete ADH dissolution, the
Theldetivatiration step @las perigrhied aP23°C Unddr continuotistirridgDAE TRa@sntrolled
vidiiibatA.drEWad Qilitée inTNAGN Y DN @b BbtaiPa firthl TTa%Rcentrbfighedf 25mg/mi.
ADHIRA SRI3E DL FdrfNo tHE T sdlttiohdS re%@ﬁ a chPfr?aﬂ:orQeﬂtréﬁoﬁ Mtter

%ﬁ}g’% I-Walg BF tHQ UtIORUI %&Lﬂt hour .

was ? X va‘t Z‘%@ft@ﬁ ritfd'e? L‘Fr}fgiﬁ Oﬁgﬁ:@ncenyrghon The
PEvas sebat ﬁr?a‘*é‘oi"é‘\"ih Hfdl and ya kepd ynder pHaeguiaien fering 1AY6Nn
Aftef theederivatizatiert stepys thei rbh wastraiged pp e |HHSSawith rNaOtBtorsrtAH the
reketion dihie selutiarswali laft idutiry 2 Hours uodestH regulatembetore the diafiltration
swpr eact ed ADH and EDAC by-products. The diafiltration
was performed on a centramate nenbrane (0.09 n2, 10
dﬁgﬁ“ G 0ff). The solution was dialysed against 20

mes of 0.2M Nadl . The foll owup of the

_%;\afrltratr on ai!‘gg@ rlr?cF1r‘?orrrr=:d bg@e%gbrg 'réEb tbly%goducm

The afaﬁrratmr V!ﬂ?é’?"@'lm%‘r °&'fq %"F’ﬂf’?'é fmembeane; (P.0P g7°; HhkDaruboR)

splutionTvas dialysefl iagainst\20vplumes ofD.JM NaCRk2 m cut - of f

Tive ridllcerup ¢fithe Diafitration4ddep whs perdfdnoed bptasquantificBtionndf/ADH (TNBS

atkuy) inl thé pdr@eaté bk 5)\as, 15a 28tvellees at diafitfio®d PS3- TTAH
conj ugate The conditions of process were the

ﬁ,gg{é%,ﬂbgﬁg, An initial PS3 concentration of 2 ny/m

an initial TTAI—VPSS ratio of 1.5/1

DAC, con ntratl PS, . a a
s iy M 67 9 ) e ereprasy MRIEX 4Bbigh fiw-fgy O 10
e Taprmr%ﬂm“@mtmgto%aiom Qin afinal PS
concentration of 2 ng/m . The 35 purified TTAH
RS3FTN.k conjugae di  uted in 0. 2M NaCl to reach a
concentration of 10 ng/m . The PS3 sol ution was

ThE chiditRfs bipriddas Wefelthd ellowif?AC was added in solid form
to the PS3 solution in order to reach a final

A%Oﬂ‘ﬁa%rﬁ%s:t Rely Sghtrs ?f 0 ngg i ?TFPHH/#?ssra of 1.5/1
Hjae'?f‘ Bl ey o 95 0 %an? cRERfRlip g 10 mbimi in
BMAN#dn was i ncubated 109 nin 40 at + 25C with
stl rring and pH regulation to obtain a final coupling
S0imgwef BB3 ¥2te diluted iTBBINaGl e olstaih at fineP Svaencastretioalof 2 ed/rly The
pasfbdtTTRNsoitiod Mad Bilted 0. 20HNACI %0 RIach & edricedthtioh of Bt mg/ml.
Thé PE3 solution was adjusted to pH5 with HCL.
EDAC was added In solid form to the PS3 solution in order to reach a final concentration
of 0.5 mg EDAC/ mg PS. The pH was adjusted to 5.0 + 0.05 with HCI and TT.4 was
manually added in 11 minutes (aliquots/min).The resulting sclution was incubated 109 min
at + 25°C with stirring and pH regulation to obtain a final coupling time of 120 min. Then
the solution was neutralized by addition of 1M Tris-HCI pH 7.5 and left 30 min at +25°C.
The conjugate was finally clarified on a Sum membrane and injected on a Sephacryl
S400HR column,
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The conjugate was finally clarified on a 5pm nmenbr ane
and injected on a Sephacryl S400HR col umm. 18 WO
HPHhHR43 PCT/ EP2006/ 006270 2) PSO3-fl11" PE’i‘&Fﬁ)ﬁéousz‘m
PSO3AH- - TT215 Sizing by Emulsiflex 5 As above
Filtration of sized PS on 0.22 m 10 As above. PS3
derivati zation The derivatization step was perforned

2 PSOSTT imtecess o PSOBWeITR218tirring in a TO control | ed
15 waterbath. PS3 was diluted in NaCl 2Mto obtain a

Sizing'b B,%ugmg;‘entratl on of 3ng/m . The PS solution was
set a¥ before the addition of CDAP (0.25ng/ ny
PS d| ssol utlon at 100ng/mM in a mx of acetonitrile/
WPS’ "The pH was increased to pH9.5 with NaOH before
the addition of ADH (8.9ng ADH ng PS, dissolution at
Filtratier ol sized RS onp.R2eM . The pH was kept at 9.5 and
regul ated during 60 minutes. The percentage of
Adabbweat i zati on 20 corresponded to 2.4% (2.4 ng ADH
100 mg PS). This can be nmeasured with known

' -n TNBS for the estimting ADH, and DMAB or
F‘rﬁ;?gﬁg?ﬁﬁo? Monsigny at al (1988) Anal. Biochem 175

325 538! X ogtzéhe PS ant":édéatl ogmnggg‘t&hsblm%?;g oontrolled
RS waw djut ['H"?%’ 2\t optainyg Angl RS qonceptratiqneof BEg&e The

P@rﬁotuti@n wasssetiat p38 0 beforg tha\addition of GIABH0:3%¢hgimaDRS, dissolution at
100rog/péin,a rhik of @cetanitdie/ VA The pbifwatidréastd toiHG5 with NaOH before
thieeidition BNADH (88mg ADH/HP PSS diedoidibhlat 1@%99}81 i mﬂwﬁNsél) The pH

wa$ 3@ uegfsygﬁ@mduua%oa&mg%@%%ms e8| of Sl BRation
%‘?\a e Lie %& gltﬁmeqoagf Thiks baefangsgu%a 9 known
%dﬁ“ﬁﬁﬁ ?‘ gy, et al
'aéf% the F?&amt' ‘ihs?gp 2. ﬁ% S dggage

“ﬁb&zgrgsfmb?'ﬂpsq?ﬁég%@lzﬁ‘? PQ)'H“ was di aI ysed agal nst 20

§L@; sg{%g "l‘%”é"? ?gg'ﬁﬁ?%%gu gHne !
PRW’ o iny s? et 9f°rﬂ? Gpe i

O Y)QI Itered on 0.22 mcut-off
rrenbrane (Mlllpack 40) at a flowrate of 10 m/mn.
Diafitration; or oq PS3AH was then stored at 4C. 19

PS3a+ derivative was diafiltered in order to remove unreacted ADH and CDAP by-
products. The diafiltration was performed on a UFP-30-C-H24LA membrane (42 cm?, 30
kDa cut-off). The solution was dialysed against 20 volumes of 0.2M NaCl.

The follow-up of the diafiltration step was performed by a quantification of ADH (TNBS
assay) in the permeate after 5, 10, 15 and 20 volumes of diafiltration.

Filtration on 0.22 ym

PSan was finally filtered on 0.22 um cut-off membrane (Millipack 40) at a flow-rate of 10
mi/min. The filtered PS3,4 was then stored at 4°C.
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WO 2007/ 000343 PCT/ EP2006/ 006270 PS3AH TT conj ugat e
The conditions of the process were the following: 5 An

Wi ol 3 concentration of 2 ng/m in 2

R o o e Tt 1o of 1651 (W W), 2 o R otiezro
concentration of 0.5 ng/ng PS, and a TT concentration
PSBAATT copjwgate n 0. 15M NaCl . 50ng of PS3AH was dil ut ed
in 0.2M NaCl to obtain a final PS concentration of 2

Tﬂgééﬂditlonslgftﬂ_@ﬁro&é%bfek@ﬂe?aoﬁiﬁb ution was diluted in
2M Nadl to reach a concentration of 10 ng/m . The

PS3 D

Agdg@% A S
Pr Fefioom IR oh 5 P9'B Por 261 8 T FBEREAIGR,IFIS meimi n
NAGlwas adjusted to 5.0 0.05 with HO and TT was

added in 10 mnutes using a peristaltic punp. The

50mg wf PBAg, veas! dilliedin 028 NACII to obtaint 2 findl PS concerdriation ¢F50mg/ml.

ThE biivifiell TT isbilgonainsd dillited @002 NaChtotréach it dhéentraidndtho mg/mi.

TﬁQP@hAH%Q!uﬁérﬁﬁas é?ﬁusi’e%Qo S‘WIlﬂ_hGn the sol ution was

?70% % 3Tr ' "tBrZ?rSt ch e tinal

cgnqg a ﬁ ﬁ'@ 8! wag ag d’ 5 HE{'and

gﬁ‘rﬁ edgin310 tlﬂ was

lr@yba@m LY mn@k%é’%wm@mngzaydm rped@troarto ehtalguazf@a' @splms time

oD1Zpmip, Fihentbe abution. wasOneRBdlized by addifionaaf [ 1iyhTrisAdClipht 7.3 BBd left

30 onig AgER5EC. ThBicahjuddts whé Omallp Slakiedfapra Sk meohjang and injected on
afSebhdonfi Sa00HRcdum® p-m 40 As for 215 conjugate. 20 WO

2007/ 000343 PCT/ EP2006/ 006270 PS3,w TT conj ugate The

| 1] t s were the following: 5 An
3P 13 Blacs | PEabiT '?‘F‘gn of 2 my/m in 2 MNad, an
initial TT/PS3, ratio of 1.5/1 (ww, an EDAC
sy of

s@'d?ﬂ:'é‘h of 0.5 ng/ng PS, and a TT concentration

of 10 mg/m in
As above.

Filtration of sized PS on 0.22 um
As above.

PS3 derivatization

As for 215 conjugate.

Diafiltration

As for 215 conjugate.

Filtration on 0.22 um

As for 215 conjugate.
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0. 15M NaCl. 50nmg of PS3," was diluted in 0.2M NaC to
obtain a final PS concentration of 2 ng/m. 10 The

T solution was diluted in 0.2M Na
%%O&Jg@ﬂst"?atl on of 10 mg/mM . The PS3AH andgﬁzﬁz?zoﬁﬁﬁﬁﬂo
solutions were m xed and adjusted to pH5 with HC .
ASdACTTwenjugateol ved in a Tris 1 M pH7.5 buffer. 40pl of
EDAC were added each mnute (10 mnutes to reach the

TrEASHdRNS 8f the plofedaVibrd- RO GloWigPS) ) - The resul ting

solution was incubated 110 mn at + 25C under

AR ikl PSS H@g&f%bwﬂ inl 2 NPREGY Bn Th al“i‘zi‘ps].a5 ratio of 1.5/1

fw@ﬁf fﬂﬁ'ﬁé 2l of Byt B9 - . E&@O of e/ in
28 nmin at +25C. The conj ugate was f| naI I y

cI ar|f| ed on a S5pm nenbrane and injected on a

58mg lofl @SB, VakOdkfeddo IDRMhNadl) to RSRh avidal RS aomesrdration of 2 mg/ml.

TRES3Mified 3T Soluliéh WasZdiln@d tyo. BiniNaet ol reéach aAonadiirdtion of 30 mg/ml.

Thb |F’%Bﬁ.taine"I‘l‘%t)lu§d>r§s‘i‘461=.-n’é:’ ﬁiy@& aRd 8dlusil topRIsAARHD, PS3

E‘Eﬁd Mé”é &1%}%‘\)982% g Nﬁ’etro 'UA?O% {Jpértr);?é WRre'Gded each minute
QU bl ey RS Gy 219 PRl esfing gotion
was ! ﬂ*ﬁammF% taﬁc%ﬁw%m 'Efﬁ'go?"‘% [rRgulatiop ip ebtgin, a final

cavriag) t"PPi o5 HA0; rain{ Biemthessaludine was Reutrplized by 9dgitien f 144 Tris-HCI pH
74, andgdeth30 mB. at ARS°€: The oonilgatscwai finaly clarifiesh on aldpmpherobrane and
injévtedsml 2USephacrWes00ER caltmb. ADH (8. 9ng ADH/ ng PS, 35

di ssolution at 100ng/m in 0.2M NaCl) was then added

4ﬁp's% mwéégabggg_m in 44 mnutes (though as
such an excess o was present, direct addition
S@@%g&ﬁ ve been OK). The pH was kept at

regul ated during 120 m nutes (44" +
76'). The reactl on was stopped by increasing the pH
Asgbaves s ng sodi um hydroxi de. The percentage of
derivati zation corresponded to 3. 7% (ng ADH ng PS).
Fiti@Rrdofsizpd RSen 802 g0 gg/ Ml and PS dosage was 5902
pg/ M, thus there is 1.26 pnoles of ADH/ 17.44 pnole
Aefpsepeat unit (=pnole of reactive COOH group). Thus,
7.22% of PS3 carboxyl groups were ADH nodified COON
PB?%?R?? f} WO 2007/ 000343 PCT/ EP2006/ 006270

dn PS3AH derivative was diafiltered in
order to renpve unreacted ADH and EDAC by- products.
Threy deriyetization plap IR PRAQMSE Bt 87 frewithospniinugpestigogsin @ 21 gentrolled
w.a@mgtrar&sa( vwas difted ®ONaC! 2M to obtain a final PS concentration of 3mg/ml.
EDAC was added in solid form to reach an EDAC/ PS ratic of 0.1mg/mg PS. After

complete dissolution, the pH of the solution was set at 5. ADH (8.9mg ADH/mg PS,
dissolution at 100mg/mi in 0.2M NaCl) was then added using a peristaltic pump in 44
minutes (though as such an excess of ADH was present, direct addition would also have
been OK). The pH was kept at 5.0+/-0.1 and regulated during 120 minutes (44' + 76').
The reaction was stopped by increasing the pH to 7.5 using sodium hydroxide. The
percentage of derivatization corresponded to 3.7% (mg ADH/ mg PS). TNBS dosage was
220 pg/ml and PS dosage was 5902 pg/mi, thus there is 1.26 umoles of ADH / 17.44
pmole of repeat unit (=umole of reactive COOH group). Thus, 7.22% of PS3 carboxyl
groups were ADH modified COOH groups.
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5 kDa cut-off). The solution was dial ysed agai nst 23
volunmes of 0.2M NaCl . The foll owup of the

dy@bdobibdogibi on step was performed by a quant igGra@ideRe
of ADH (TNBS assay) in the perneate after 5, 10, 15

and 20 volunes of diafiltration Filtration on 0.22 pm
Diefilrafien was finally filtered on 0.22 mcut-off :
menbrane (M1 lipack 40) at a flowrate of 10 m/mn.
P88, fdehvative dvaB SBaliHersdsint drder ot eireele ainrebCled PE3ahd EDAC by-
KrSdUCtsO Rhe diafiifPatibh @asq;eﬁbﬁﬂearbi HOFPHE-CHIASHeMBake ;42&:m 30

o Au%h gjs%muww;g ah n&%%weew MNac? MU

e, 6 Q? EtB%%%ﬂtrghc}n ﬁmaﬁ %B' Oq i f%gﬁénlof ADH (TNBS
It

SSERD 1105 oA S Ty BB ShdiEler  somy of
PS3AH was diluted in O 2M NaCI to obtain a final PS
Figratienon &t220m of 2 ng/ M. The purified TT sol ution

was diluted in 0.2M NaCl to reach a concentration of

Ag),; Wik Mhally filttved B/t jah dutloff membriahe mnnmmcmaxsﬂow-rate of 10
rﬁlﬂﬁiﬁtﬁﬁrﬂteugépﬁ.&.v&ﬂtﬁ@ﬁstﬁgd Ht_sﬁéd to 5.0 0.05 with HC

C was manual |y added in 10 m nut es (equal
%ﬁ Ol\ll{gtt% added each m nute). The resulting
) @®i ncubated 110 nmin at + 25C with stirring
and pH regulation to obtain a final coupling time of
Theopgitions offfie pracess wese Heifellewings neutral i zed by
addition of IMTris-HClI pH 7.5 and left 30 mn at
Ar2ibifat PS8R, contentgaibe ofvasng/mhiald M NECArarf initial TIPS,k patio of 1.5/1
(mﬂbamanAer&nMraﬁn&ﬂ 0(H1m?lm9358 PP RATT ¥dncSARIbIROT 10 mg/mi in

ERMRRe;, Concl usi ons: erent conjugates were nmade
usi ng car bod| i mde chem st ry in the conj ugat| on step.

‘gv‘e eaﬁl S@R%O w fiob |q ﬁznﬂ% t%%?ﬁj E)fl.%rﬂ'iglm!
”t“P'bWa% iyt fERC A CRRRN %’h‘Pftw
21'9?‘9 %8ethefonj ugat es: 40 The sane
Ehmptlneaﬂ edem! t;?oﬁﬁldt PORwithell€l arsbBDAG wasepanuallp @dided in 10
roioutps! (pgtid part-alipiotscaddedieachimnioie X The résutting solotmmvesstinovhated 110
raifl ded 2686 with sfitihg@ Bhd pRYSANHENDA 1o oltainja el Eouphisl firfle 8f 120 min.
THeR GHEC SolMah Gas HelitraiRed by b&difdn SO Bris-HBI ?4 QCantRIER FBGHRN at

BT R R e O PR on S5 L B e n

be Tt ered on sterile menbrane. For this
_the last conmponent added in the reaction nmedi um
| ST (in 10 minutes). Final TT/PS ratios were
highly different for both conjugates. (0.98/1 vs
Dfférenit thnjugdiesbi@Memage using carbodiimide chemistry in the conjugation step. The
last component added in the reaction solution can be either the TT protein or the EDAC
reagent. The time of addition can have an effect on the resulting conjugates.

one

PS3,4T1T215 & 217 conjugates:

The same components and conditions were used to prepare both conjugates. The way in
which the last component was added was different. PS3,4TT217 conjugate led to a
praduct which met in-vitro criteria. This one was made by adding EDAC in 10 minutes.
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added first to the PSAH (having both reactive am no
and carboxyl groups) this can lead to 5 intra

Wwbaeagbdsipki ng of hydrazine and carboxylic O¥@EWIS00s/006270
present on the polysaccharide, and thus could lead to

a nore cross-linked conjugate with a weaker final
P33T TR15fcopiugate,drowati goulsimod pe fterechon geriie membeaneTigrdhis one,
the fidsecimponentatidexiie éheveactibo metiue WRES3WHTT 24 70 minutashat e.
FRATTIPS i06wére hihlyalifferent koe Bothlkohjugated) Y0.081€ vai0l60M ). (IEDKC is

atﬁae‘@rét fb the P@Aﬂl'lhﬁﬁg b&R r&iREve Q‘Hﬁo EBH l:é?&ﬁ&l graﬁﬂsgé this can lead to

%§s- ;&9 ?vgﬂ‘a% aride, and
*h s ra?fst%?ﬁ%*‘ﬁ?#’

aﬁer the
Fr‘ l§' Oqainite® pS3 EDAC deri vat i satl on onI
Tmap i Aot @bsarvagtipsibe PSSpd T34 Galingalealneid T c@@mﬁvélaﬂ fMqeced
bette] by itheyadulition lof EPAIC)in dOahinutes|cperhaps due de lower indra)cross-linking,
ara) Bétter iritér bosdilinking Clistweenaijdrazinangtoupsr tfothy | PS80 @ps carbexylic
gl e priteiice why sl ow addition of EDAC in a final
conjugation step is also beneficial. Slow TT addition

In tﬁ'e &-{%ﬁ of‘ iQB 2'18 Srﬁm %né {18 P%%eéb %F?ﬁﬁgﬁdncdgﬂ pa%ﬂy‘ﬁé’r%ﬂses

er

FoIVENEER o Sl SR b r?a'vsw& Si5ef, £plipes Jpjact. again

b f.' e aripR: athearp 95@@%5% Present. Rgnes why sioly-add{ign of EDAC
inadingkqopivgatiop stends alwaneigdups as part of its repeating

subunit The addition of EDAC to PS 3 did not have the

SIBWOTE additkesin thentiiah goligation stepneiag benesitial(radeidr) tor thé 208

cdnh@afée%é/ratthsepr Whs YADH dRAvI66] 4Rt CoriprisBs GAMSb laRd carboxy!

Mldsh Owieiésand sk Sidsast wits RE nBfke F¥active —DR- 3Hat LEOOH groups as

& u@?é 51@ it T deu‘g% Eﬂb‘t&%ﬁ':ﬂo 9& Heyabo 08s-

ey ws'*d? afjof the depiyatadely ﬁea'a'&s% kot
ﬁ??ﬂ?{%%e”ﬁﬁs §98PPIONDH - . CDAP PSAH -TT -+ EDAC TT

added in 10 mnutes 217 PS3! ADH -+ CDAP PSAH -TT -
InFuitro chavacterization: in 10 ninutes 218 PS3! ADH -+ EDAC
PSAH -TT -. EDAC EDAC added in 10 mnutes Conj. PS

cbhS] defivhtization/BhBmidthDA@onfujafibnt ¢ Wemistryl/ Fihdi comBérbhy
ratijo why mmPs nmin 2p8 COE02 2.0 10 1.5/ 1 Guafudn 120
208 TR TRABH ZEbaty OO 2 F5 17, L W0 O [T 50 added iy
pumnmp 11 minutes
215 PS3/ ADH — CDAP PSay -TT — EDAC TT added in 10
minutes
217 PS3/ ADH — CDAP PS.y -TT — EDAC EDAC added in
10 minutes
218 PS3/ ADH — EDAC PSau =TT — EDAC EDAC added in
10 minutes
Conj. PS [PS] T InTT/PS | [EDAC] | Coupl.time
{(mg/ml) | (mg/ml) | ratio (w/w) | (mgimg PS) {min)
208 CBEQ2 2.0 10 1.5/1 0.5/1 120
(TTFan), pump
215 3.1001 2.0 10 1.5 0.5/1 120
{CDAP) pump
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23 WO 2007/ 000343 PCT/ EP2006/ 006270 120 217 3A"'001

2.0 10 1.5/1 '0.5/1 CDAP Fraction 218 3,,

wo26okobhsay 1 120 (EDAC) Fractions
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0 reduce the
the valthout a

reduct| on was real [ zed at 15000 500 pSI
Sizimghydcradlsifiey a neasure

and foll ovved

of viscosity. The sizing is

st opped when the target of 5.0 0.3 cp is reached.
PEivds wéigiesa &f triel BRE HS1590 thbodsticAN moisture content. The native PS is
dissolved overnight in WFI at an initial concentration of 7 mg/ml. Before the sizing, the
solution of native PS is clarified on 10 um cut-off filter at a flow-rate of 50 mi/min.
A homogenizer EMULSIFLEX C-50 apparatus was used to reduce the molecular weight
and the viscosity of the polysaccharide before the activation step. The efficiency of the
sizing depends on the circuit pressure, the plunger alimentation pressure and on the total
cycles number. In order to improve the efficiency of sizing (and consequently reduce the
total number of cycles), the homogenizing cell of Emulsiflex was replaced by a cell with a
fixed geometry (Microfluidics F20Y-0.75um interaction chamber}. The aim of the sizing is
to reduce the molecular weight and the viscosity of the PS without a critical decrease of its
antigenicity.

The size reduction was realized at 15000 + 500 psi and followed in-process by a measure
of viscosity. The sizing is stopped when the target of 5.0 £ 0.3 cp is reached.

Filtration of sized PS on 0.22 um

Sized PS is filtered on a Millipak 40 membrana (cut-off 0.22 mm) at a flow-rate of 10
mi/min. The filtered sized PS is stored at -20°C.
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25 Sized PSis filtered on a MI1lipak 40 nenbrane

(cut-off 0.22 mm) at a flowrate of 10 m/mn. The

fWé bbmdsai zed PS is stored at -20C. 24 WO 210

PCT/ EP2006/ 006270 Derivati zati on of pol ysaccharide VI

1.5 g of sized VI PS was dissolved at 25C in EPI under

%sglvatﬁatlm of polygagehprida ¥i 35 g of = ADH (8.9 ny ADH ny

PS) is added to the PS solution. After conplete

U5 9 obsizedi\e Rsms\mssow 2A@PUSIndaPl andes agitation (Som@BWI 335 ¢ 0f
AR (8.9mpADHIMG PRYjs dﬂﬂSy thedsS saidtien. Afier sompletp dispelution pH was

am@teﬁlcﬁi o |5&1t %%Wlt EMP& (@t' mEmg PH)was addeddma selidderm

Y3 e thgsolutig r%e by acdion gf1M
%%&g. ﬁﬁ%% ]

i qggﬁ Rraro
?% § Mﬂéﬂ reactive
m)I es of pnole o

unj t MN 245) 1. 3 pinhol es of ADH 116 46 pnol e of

9'&%&’? B2 COOH group on Vi, thus 7% of VI COON groups

were ADH nodified COOH groups. Diafiltratlon 15

FrESNAn Adéridative weds diefilterss! i arfded toe repebve nunpeagited ARH ramdoBRAC by-

pricduesC Tl didfitirhtion dvasPadoited ¢ 8 dortiatatel membrané i(0.09 &%) tkDa
RS PR RIUNBEwasdidlySeRNigbm B0 oliEl bPB eMNaCR9 2, 10

'I‘ﬁ@%llo%p tf\é ﬂaaﬁlﬁti oét W8 p Oqjs\%m% B eSGihnfRalidhsds A8H (TNBS
oltis

%QE#W g |on s ep vvas pertorimne lil’Pd'gméuantlfl cation
of ADH (TNBS assay) in the perneate after 3, 5. 10

Filtration o) 8i2MB% of diafiltration 20 Filtration on 0.22
gm PSVi AH was finally filtered on 0.22 pimcut-off
REdMida veas dingliyifitered ao R.22Q)m aut-off nidmbranegMillipatk 4Q) at aiflbwirate of 10
mifmgin.fihetfitgred PG HAssi@ed Ato2ed°C for 4 2dakBtunt of 4 daygBXi num
of 4 days. 25 PSVI AH TT conjugates The conditions of
FEVAGeAScoMflgatdshe fol lowing: 30 An initial PSViAH
concentration of 2 ng/m in 0.2 MNad, an initial

T/ PSVi AH ;atl o _of an EDAC concentration

cgNdonR g Wﬁ%%wﬁﬁqt%%\?oﬁw'&%ncent ration of 10 ng/ni
in 0.2M NaCl . 19 of PSVi AH was diluted in 0.2M NaC to

AsHipialrPSYIAH sancepieation e 2rivg/a Inoh2 & NaClrgp fritial SHPBiAhfalio of
281 dwiddsarg EPACTdeecentnatidn efd0. 79 mgdha tFiSoandia § Tdédnoerdratipmof 10
riy/@Mh B2®t Na@l. r each a concentration of 10 mg/m . TT

was added to the PSVi AH solution in order to reach a

1ol APVl Qiuted iR 0BM NHCI W obiSin a final PS concentration of 2 mg/ml
{uronic acid dosage). The purified TT solution was diluted in 0.2M NaCl fo reach a
concentration of 10 mg/mi.

TT was added to the PSVi,y solution in order to reach a final ratio of 2.5 mg TT/ mg PS.
The pH is adjusted to 5.0 £ 0.05 with 1N HCI. The EDAC sclution (7.5 mg/mi in 0.1M Tris
pH 7.5} was then added (in 10 minutes with a peristaltic pump) to reach 0.25 mg EDAC/
mg PSVian. The resulting solution was incubated 50 min at + 25°C with stirring and pH
regulation to obtain a final coupling time of 60 min. Then the solution was neutralized by
addition of 1M Tris-HCI pH 7.5 and left 30 min at +25°C. The conjugate was transferred at
4°C and is left overnight under continuous slow stirring before the chromatography step.
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enmperature. Then the conjugate was filtered on an
Opticap 4" sterilizing nmenbrane. The flow rate was

The gesgjting coniygais hag 4 final %FT&TSy'PF% av/w) sf TA¥L.racfed PS egtent of 3.7%
apd A RGPS antigenicity of28%.TT/ PS ratio (ww) of 2.44/1, a
free PS content of 3.7% and a aPS/aPS antigenicity of

Ex8fple Fy & ratiofl of oth&r@eREakhatde @hnjdidna’ pol ysacchari de
conjugates 20 The coval ent binding of Haenophil us
Thel oyttt Yl &) rideopilsY S g%ftﬁh B Dienorad th i
Ut a coupling chem.st vel oped by erreRt g0 1 was
°§ﬁﬂ§? 89 5 Con o e Svelppad by G E&sa;ﬂnéa}sqwe)'mmmy 1983,
4BiRb: p1-9R6% ik BRPRolysaesharide; wastastivatad Byl aridioy ©NBF angjgcubating
at ptidatienng minutesy Fihe. p5i es ldvendchist wH8.75Thed pHipincasid dihydrazide
(ARMewastadded phid inébbaingl cadinpéd-foaaifghth@dh BY eHirtdsd #he betivAtePRP
waB Sodleted punifkd tBRHRAIkED vaOkFdalRde cBhdeRsdtieh tuBRE 198hyi-3-(3-

dfﬁqémﬂ-%mo&gsyl 't\t/’%’&%géj,f)o &), | \é@ﬁc%épéc%@dtt{? R LdvEEd PRP to
rdeth ?ﬁ%ﬁgi S C T e D
ptjré%g tan [

.
)

igq;ep@ggv;ag Heli5led% 5.0 ang
SACK" fleas aired P Seahelrae iTime aeivere RRP. Theaepuiting
soufanyiwps deft fo5 hreepdaysywithomild reiring: Alter Blfatiompthropg 319.45km
mgmbrangj thet eahjugeteSwas auifed para fephderyleS2N0MR {RhaohatiajcBweden)
caldile dqdikbratedinld. 2Myalil/ ng activated PRP. The resulting

30 solution was |left for three days with mld

MEhE T njufbtbe Wefe! prbditkl ABing MERRbIRaEnArRIBs (of over 150kDa as
measured by MALLS) or were slightly microfluidised. MenA-TT conjugates were produced
using either native polysaccharide or slightly microfluidised polysaccharide of over 60kDa
as measured by the MALLS method of example 2. MenW and MenY-TT conjugates
were produced using sized polysaccharides of around 100-200kDa as measured by
MALLS (see example 2). Sizing was by microfluidisation using a homogenizer Emulsifiex
C-50 apparatus. The polysaccharides were then filterad through a 0.2um filter.

Activation and direct coupling were performed as described in WO96/29094 and WO

00/56360. Briefly, the polysaccharide at a concentration of 10-20mg/mi in 2M NaCl pH
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IW..M, -- Ewb) Nunber-average nol ecul ar wei ght:

\M)zo(MooogH M=m Y,N no 35 c) Root nean

radius: -Rw and Rw is the square radius d?ﬁ'fﬂﬂggoogmszm
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MU deight p& el antP r&ogov\éﬂéé t’ I S
c?fcul%?eosfgﬂf’th%%g;er}igfl ;%olyr%gﬁ % l| Stig'ﬁl lgga\:\;e;;
g‘trvg ons teste gt BA APl
Us toxoid with the MenA conj ugat e cont a| ning an
AH 30 (ADH) spacer (nmade according to exanple 1) -
5/ 5/ 5/ 59
Example 3 — Clinical trial assessing the effect of a linker in MenA in a MenACWY

conjugate vaccine

A single dose of different formulations of MenACWY vaccine was administered to
teenagers of 15-19 years in 5 groups of 25 subjects in a 1:1:1:1:1 randomised trial. The
formulations tested were:

F1 — MenACWY conjugated to tetanus toxoid with the MenA conjugate containing an AH
(ADH) spacer (made according to example 1) — 5/5/5/5ug

F2 — MenACWY conjugated to tetanus toxoid with the MenA conjugate containing an AH
spacer (made according to example 1) — 2.5/5/2.5/2.5ug

F3 — MenACWY conjugated to tetanus toxoid with the MenA conjugate containing an AH
spacer (made according to example 1) - 5/5/2.5/2.5ug

F4 — MenACWY conjugated to tetanus toxoid with no spacer in any conjugate — 5/5/5/5ug
Control group — Mencevax™ ACWY

On day 30 after inoculation, a blood sample was taken from the patients.
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90.9 9805 20.

38 F2 2.5AH5

2.5/2.5 75 851

7 29.5 F3

Farmdiabior?. 5/ 2. 5
5.46 Mencevad

%SBA MdhZOo0 47
¥dspondérs / 8022

8BA-MehCBHITS/ 5

Afi-FSCIGRiT

27.39 Fornul at i i &0 S8A
d’ esponders 1|:L| OA =
ng? 360884 é;s '
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d
2

”

F3 5AH/5/2.5/2.5 81.8 3608 8.4

F4 si5/5/5 73.9 2391 B.84

Mencevax™ 90.0 5447 38.71

Formulation % SBA MenW SBA-MenW GMT Anti-PSW GMC
responders pa/mi ELISA

F 1 5AH/5/55 95 5418 9.65

F2 2.5AH/5/2.5/2.5 85 4469 14.55

F3 5AH/5/2.5/2.5 95.5 4257 6.39

F4 5/5/5/5 95.5 4621 10.7

Mencevax™ 86.4 2714 13.57

Formulation % SBY MenY SBA-MenY GMT Anti-PSY GMC
responders pg/mi ELISA

29




10

15

20

25

30

F4 5/515/5 73.9 2391 8.84 MencevaxT"" 90.0 5447 38.71
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- 2.5/2.5/2.5/2.5 - MenACWY conjugated to tetanus
Fi o ManACHY ¥ gpnjugate 'aamitom% witk thejMapAtand MeoGreoajligates)
centainipg amAaY spadgentithslesccardidg tropxamplexia 2l 562.9/p.5/2.5ug .
F8/-3MeDABINY. dopjulated td\IBIAAGS Mxdsid Withi the Vet AtaRd MEhGtoRjug i d
cotitdifing SreANEPpAren (hdREor8ing 1o 9@ a%eryf;asmlsgg an AH
F$ pmncwm,@seemuaaug Bx&d‘@lﬁp ns 88y 5{;}54
contdfB pﬁad@ owd% § LAl 05O e
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oty %WY C%B?a‘s? Sty 8&1?‘1 %%&%'a"”v B AH
qing toe %48p| ood san‘pl e was taken

CP'I“EH’TQ"E‘H% Wﬂ?@’ﬁi"%’AC"Zﬁ The bI ood sanples were used to
asess the percentage of SBA-MenA, SBA- MenC, SBA-
On day 30 after inoculation, a blood sample was taken from the patients.

The blood samples were used to asess the percentage of SBA-MenA, SBA-MenC, SBA-
MenW135 and SBA-MenY responders one month after the vaccine dose. A vaccine
response was defined as 1) for initially seronegative subjects — a post-vaccination
antibody titre > 1/32 at 1 month or 2) for initially seropositive subjects — antibody titre of >
4 fold the pre-vaccination antibody titre.

Resuits

The introduction of an AH spacer into the MenC conjugate led to an increase in the
immune response against MenC as shown in the Table below. This is demonstrated by an
increase in SBA GMT from 1943 to 4329 and an increase in anti-PSC GMC from 7.65 to
13.13. Good immune responses against MenA, MenW and MenY were maintained.

Formulation % SBA MenA SBA-MenA GMT Anti-PSA GMC
responders ug/ml ELISA

F 12.5AHI2.50H/2.5/2.5 | 75 8417 20.23

F2 5AHI5AH/2.5/2.5 72 6299 16.07

F3 5AHI5AH/5/5 87 9264 27.26

F4 5AH/5/5/5 77.3 8632 20.39
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MenW 135 and SBA- MenY responders one nonth after the
vacci ne dose. A vaccine response was defined as 1)
W 200700dasl | Y seronegative subjects - a
post-vacci nation antibody titre z 1/32 at licnnnt 610%270
2) for initially . seropositivye subjects - antihody
Mencavex¥f > P#B.3 fold the pB@84acci nati on| $h93 body
titre. Resultls The introdugtion of an AH ppacer into

FhifidWBR C COoNj LREEA M&IC 1 O 2l SEAQUGREEMTN 1 ”Rntﬁpsd: e

response agai %Epowﬁé}g as shgwn in the Tablg s
BT AN M ) TGS V' 5 SRR

LJTI \¥J TILJI CAT T \C 9] LEILLAA B YA % =AY T AT’ T

F2 5AHSARI2585 B8 | mmune respaR8sk against |\31'1?A32 Mo\

| FApatvaors® wer of 958 nt ai ned.  F4B828ul ati on_% SB8.MEnA
FEBMEIdNA GMVIT |A988 - PSA GVC r ¢qpamders gg/ m | EBSSA F

MbRceydth2. SAH |9157 2.5 75 8417186 23 F2 SAH b4EL?. 572.5
F4

(Z 6299 16.0 Fs OSAH SAH 915 o/ 9YZbZ4 él éﬁ

55— 713963220 30O 200F -
FW%%%G/ 00697 ﬁ%%Mame \YI’@X‘M(EW oRANt-PSW GMC
on- Ok reEpanam lenC GML_Ant - Dﬂﬂfml\EUSA
Fﬂ&WQRM TEQI SA F 12 SABPS6 SAH/ 2.5/ 2. 65788 3619
Fl?AI—BﬂHEBJZSAI-V D8H 2.5/2.5 88|4888 13. 32 F3| H4H 5Aws/ 5

FOr%ARBRO 13.|%3.3 F4 S5AH/ 5/ 5/ 3485. 8 1943 7. bbss
FARAsRNaXTM 91 g T567 T16. 55 [fgf7iur ati on v [SEg, Venw

MES e oM TV GVF At —=PSW GV T¢ rders—uctm E‘Lé,a?ﬁ '|5
ucelv M2 LC ALY o/ 2 O 100 Calb o B ALY E ALY B
1.9 L. IRV J7Im 4. J ITUOU JUY T T ZIJ7u v Jru ZOT 9 uv

4679 5.4 E3 I5AH/SAHI5/5.9113 4422 4 45  BASAHIG5/ 515
Fgpulptiay 7. 67 | WEBYMeXT" 96| SB8&MenY GMT For AIHRBY GMO%
SBY MenY SBA-|vespendddi Anti - PSY GMC respond FELISA | SA

FR 2bazsaiNdsRs5A49 2.5/ 2.5 75 Befgy 17. 81 17.81
F2 SAH/SAH/2.5/2.5 92 3968 11.96
F3 5AH/SAH/S/5 79.2 2756 9.51

Fd 5AH/5/5/5 80 3914 16.76

Mencevax™ 88 3056 21.41
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F2 5AH 5AH 2.5/ 2.5 92 3968 11.96 F3 5AH 5AH 515 79. 2
2756 9.51 F4 5AH/ 5/5'5 80 3914 16.76 MencevaxT"" 88
3056 21.41 31 CLAIMS A nethod of making an

i mrunogeni ¢ conposition ceupmmsi ng conjugating a
saccharide to a prot ein carrier using car bodi i rri de

co%ens n P rrg % wher ei n thetsacc ar. i

co ?‘PS P PRSPG AR ke 085?'? cgrPgsgn P%’BB%SE’I%%”J“Q"“ 'ng a
unit), sassahqa'a@, g efptele caviaR Psingicarbpdigifg aoadensainrdemistry,
and/ or whEréoihel sagerariges corapriges (ranstancetah @ap pbitsgepeating unit),
carri eroraRiEiden eRrivatised &5 chiftfRe(&ing aind®e @aibexy! groups, and

conpri %ereiﬁlmermo@mdda%r E%E’r%’é¥| or Hal BB ddrRERIEH 3 Béinprise,
el s.conprises

the ste r

bot h aﬁgo %déorcgrb%‘féygfouﬁ? 0%‘3?5'%@% Le saccharl de
conpri ses 8ith&e %{Pﬁeﬁ‘ocaérr'er(%mﬁ’ﬂﬁ’iﬂ both G ang) carbaxyl,groups
t he sacchapndithe sacchatidegeempriegs hiebaning At crsbaxElgiPyrsd t o
perform t he) ewxingged isacthadded abg aigulit ngf ¢enisodiiinidgU@uiodd to
protein cagéﬂf&ﬁ,tﬁ@ggﬁgggﬂo,pgﬁd a period of 1 mnute to
6 hours, gz&a&hme .%?é o Blh L&rrega.reah&,ea' '&H[&B of 1
| east one e'éﬂ"] d't’ﬁs" °%%‘%"FH%HQ%8W8 § gPfed
of the pgrp‘éﬁﬂ mﬂ Ematwggac:!ﬁaw%i ensnpartsesf the afiuot
am no and owar o riod;he protein carrier
conpri ses @) iiee SAEHUAIO CortipiseeoBih MRS BRd carboXid ¥iols and
the proge'tﬁ\ %téb%grrigpﬂon?drfsgéjgfhepémﬁercp b é’r@u s:
heal i quob) BPTE,BE PP RAEs AP gy of ¢ csﬂ’s i i t
m nute toPgURsconjygation. Akt | east one quarter of

t he al i quob) addirgdtie dliquetef sacttarifie reswirédhbver afperibdof 1 minute
period, ang @holreaskereint a8l breY qwirtet bEthaldligutdtis adRE over

the Secondth'%éﬁrgt hgff of 4?:@ ﬁ&! fld al leh%f one c{t):aﬁé}eof the aliquot over
sacchari de co d}gf‘ no and car boxyl! groups

and the pfht © Pp% ri ses both am no and »
car boxyl gHbupdhe saccharide FgMPHESHOB @NIHC @8 FREBPYAALPUPS and

sacchar i dethegneteib camidt¢ampriséebath aminotand cabaxyh gwupsi de
required tg) uﬁﬁfnﬁ;@ﬁe’ﬁrbtl@ﬁu cafri®h hh@ SddchdrideVeid a period of

1 mnute tp 6ad ﬂgrﬁ‘\ ‘Mlﬁj'b?' rb&cﬁﬁf?&e Q&ﬁure&luﬁr toBforR the

the ali quot

peri od, anaonéHga TR ac?ﬁgocgq ﬁ I{nequ?ep t °urs Wh Q? mé'e\’/""est one

t he secondqll’?é'!ef oBWetafquorB& @d(gad over the first haif of the penod and at
least one quarter of the aliquot over the second half of the period,;

and wherein;

the aliquot of carbodiimide is 0.01 to 3 mg carbodiimide / mg saccharide;
the saccharide is present at a final concentration of 0.5-60 mg/ml in step
b},

the protein carrier is present at a final concentration of 1-50 mg/ml in step
b);

the initial ratio of protein carrier to saccharide is 5:1 to 1:5 (w:w);

the concentration of salt present in step b) is 0-2M;

the reaction pH in step b) is pH4.5-6.5, or pH 4.5-7.5 if a compound is
present in step b} which keeps the reaction intermediate stable; and

the temperature of the reaction in step b) is 4-37 °C.
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and wherein: the aliquot of carbodiimde is 0.01 to 3
ng carbodiimde / ng saccharide; the saccharide is
present at a final concentration of 0.5-50 nmg/m in

step.  Dihe rhétRodbfilh N, WRErEIN G sted bPihe$RAdd Bt rinfite A4 hours,
concenty alih @ fbeJh'og%, @g{n utes"to>2 HBur ,b)l.’totib? bridtes! 9' to 50
ratio of protein carrie sac arlie 2 5 Te™17s
(we w) ; ORESERAGPUES. 4,10 B MU G BIRNISt ep b)
is 0-2M the reaction pHin step b) is pH4.5-6.5, or
pH 2. 5-TheSnéthodhofatainp duwblerein in gtep betie pericdsis dpniblitewdh b diburs,
keeps t{temin6REtd HRolid! 20 MPWicd t® 3 Hbalk] 80 mutksttBe hours, 40 to

t enper ' in step b) is 4-37 C. 32
2. Theaér%?ﬁg‘gg'o({jgglt%mmln%\%herei nin step b) the

period is 1 mnute to 4 hours, 2 mnutes to 3 hours,

3 nfrnut &€ ethad efgigings 123, whergl the rarpadimide s FLNE (1-ethyl-3-(3-

m nut esdimethylemitoprenyl)l carbodiimide) o8 caibadiinide ethergharpEDAC.

mnutes. 3. The nethod of claim1, wherein in step b)

Lg‘a?.gerﬂ@%étﬁo% ol E1EHs €1 -4 Quierdi® Wesa!i_qu&ltoof EafbabifSidé %cfsbired to
sl BmbdleR 0 2 P b Sec S

40 to m nut'e nmet hod

of claims 1-3, wherein the carbodiimde is EDAC _

( 1- @t hyTheZngtind eficlpinh {5 witerein thegippeharide padiel Rrateepriss has
a car bdsheh oediatistdte compidye dotdCor carbokyigroupshod of

clainms 1-4, wherein the aliquot of carbodiimde

reqyir t f Qr. ' j LS ;
0708 1 o8 TR RES AT, WA SaBbA inigpot Peadifon o
1-5, V\/r?erl‘eé‘?':gf ‘ﬁ@"@gﬁgﬂ‘ﬁﬁo{‘%@"%d/ or protein carrier has
been derivatised to conprise am no or carboxyl groups.
7. 8he Tetrhettodbf clhiai T whersihdnelinket hes tetweem i &t 12ocarbon

is thraughsthe addition of a hetero- or
hono-bi functional |inker. 8 The nethod of claim7,

wherein. the linker has between 4 and 12 carbon fONns..
o e Ther oSO LR th o by apreHBR IR 8 PP teadthg Rino
two red®YPPe am no groups. 10. The inmmunogenic
conposition of clains 7-9 wherein the linker is ADH

11. 1gTherngahiAogehicomipbiitlon0dt cRimsih e fntefeirt he lihke lseXDHas
two reactive carboxylic acid groups. 12. The net hod

f [ ' i pk h . .
o o b MACENs e B Bt
group ACIHRURSt her end.

12. The method of claim 7 or 8, wherein the linker has a reactive amino group
at one end and a reactive carboxylic acid group at the other end.

13. The method of claims 7-12, wherein the derivatization takes place through
reacting a large excess of linker with the saccharide and/or protein carrier to
be derivatised.

14. ‘The method of claims 7-13, wherein the saccharide comprises a reactive

hydroxyl group as part of its repeating unit which is partially derivatised via
an amino group on the linker.
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13. The nmethod of clains 7-12, wherein the
derivati zation takes place through reacting a |arge
excess of linker with the sacchari de and/ or pr otein
car er.to tised 4, t hod

5. e st St Fe e o TS el pp@hoER
hydrox;FF At MPEY- part of its repeating unit which is
partially derivatised via an am no group on the
|'i nk&r .Thd3nédthod dheairethesl vilerdid #endatéharidb &omphsdshe reactive

iﬁg?nh 2trdrn’11€o X%r%uﬂ@é béﬁ"o{’ WSO%S%%tMgtdglﬁg@leé Eamﬁer g\llart]|s<tad via a
saccharl roulponélée 'g‘k?eact ive amino group as part

of its repeating unit which is partially derivatised

vi alla Thamrihad of glaia )6 ovherdie thei sakeharidd 15, pattiady aerivatisedofith
cl ai m Térbodimsite condehsatisaclkidmisttyde i s partially
derivatised with carbodiim de condensation chem stry.

18. 18Th9'hg1:ﬁt|&99d fo cl&ln@lm Zlvh%l?'qln mega%bﬁér&ig%oﬁ'ngﬁ a% ie%gtlve

conprises a,reactive

" epoat (AT il EreRng R PRl Sarietsgg va
am no @P@UH‘QQTOFR}@I"PNR@T 19. The nethod of claim 18,
wherein the saccharide is partially derivatised with

car 1 diThgintkthdahd @lafh 0§, whlein tHeesab®ahnes |sjfanfail@lié'fﬁraﬂse119mth
wher ei 'Eagedlﬁﬁﬁé)c%éﬁﬁ al i quot of carbodiim de

sacchari de or protel carrl er is added at a const ant
rate usmga punp The nethod of clainms 1-1

whedlei e H’%’ioé'pmlﬂa"ﬂhé 13 Y"E‘EIS'P ipetepdy HsurliasptrRt Ca"b"d"m'de
sacchamshebbadde grrpoxtein garciar is iadded &l agddsddntirate sbing e puoper
the period. 22. The nethod of claim 21, wherein at

:clefﬂgli Fhe nﬂa‘ﬂﬁfdt&f cldths 118, @hdrgMak sfeﬁ tﬁwgl ulV&'c ?Febh&(l)mlde
e ot Dol dr Mo ch s et ptegf el s 418,

The net hod of claim 21 or 22, wherein the aliquot ' a'
i s 22dddble methed pholains? hydsreinsat lestoneTanmeeitrialigfiold$ added
23, wheveithe firsshaif oftthe pérlodfamd ati 18ashanke duatter R afif g Qver

25. TheheREHRCheNof Hedelb3 OF 24, wherei n i f one stage
takes place at time zero of the period ' p ] each

t%%eqL%ent st age takes gl ace at a tinme whi ﬁ S-
26" meg: HodpiBr 21 Paferevheres the plqual & tsh%’dﬁ i #z100
ratio 8@ggg8tein carrier to saccharide is 4:1 to 1:1,
or 3:1to 2:1 (wWw. 27. The nethod of clains 1-26,

whewrei fhd Methol BEQRK 2, WRbrePa/$8d the allRbt ik BEdH M @ach stage.
25. The method of claim 23 or 24, wherein if one stage takes place at time zero

of the period 'p’, each subsequent stage takes place at a time which is p/(s-

1).

26. The method of claims 1-25, wherein the initial ratic of protein carrier to
saccharide is 4:1 to 1:1, or 3:1 to0 2:1 (wiw).

27. The method of claims 1-26, wherein the concentration of salt, for instance
NaCl, present in step b) is 0.1-1 or 0.2-0.5 M.
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NaCl, present in step b) is 0.1-1 or 0.2-0.5 M 34 28.
The nmethod of clainms 1-27, wherein the reaction pHin
step b) is maintained at pH 4.7-6.0 or 5-5.5. 29. The
met hod of clains 1 27 wher ei n N hydr oxysucci ni m' de is
al s sen ction jn ste

reaﬂh oTﬁ t"?cﬁi Zf: ‘E ?&“ﬁéﬁ’%‘f‘ﬁﬁ?&&gfa\!ﬁ” I-?‘ep4b)55 magtamed
30. Thét H"e'f“ﬂo@joeﬁ Sai s 1-29, wherein the t enper at ur e
of the reaction in step b) is maintained at 10-32,

17-20, Toe nhodilofGlairmd 1~27hﬁhéfehmﬂy&6xy€hé&rﬁﬁldé153950 present
wher ei ih Rb r&ictibhf g 5 usia tn@%a?itdn ;9? %QQTgﬂtauﬁeﬁteag gH

b) t e4r5ept|on|s mal nt al ne or a m nu

to 72 hours, 20 mnutes to 48 hours, 30 mnutes to 24
hours, 40 mnutes to 12 hours, 50 mnutes to 6 hours,
or 3P. 3 The method 3 clainsel-AS tvherimthedémperstute & the reactioniim step
once t hpis nedrdsinahati 19-320 MpBetoed2PhecpH s adjusted to
7.5-9. 33. The nmethod of clains 1-32, conprising a

subgeq Ef*ﬁ@ hefo@Ror ‘;:%almswt1 186 Sl il Sﬂer%ﬁﬁp QID@E | (I8 AL S Ianed in

conj ugat

chr omaftgﬁ lbngeggpuﬁlmag\hameﬁ{ér ﬁz'l'ﬁ‘i'ﬁﬂ%fn"&“edﬁ tee’ 21hoyes, 20

conpr i STMEpsato Afthawer SAtmigutep 1ai24 hograr 4] minutes to 12 hours, 50

sacchamirdgesgo 6theuns, @oiRy hgase is sterile filtered. 35.

The nmethod of clainms 1-34, conprising a subsequent

step. eipe W&%@'oﬂc!@%s €4 %‘a}e\f’r?oﬁjc?;stﬁe P{ac{ic{hes completed the pH
ed> W th &

saccharl conj ugate 1S tornmula
phar rra'cséau{us{c%g?‘?gsgccept abl e excipient to manufacture

an i nmunogeni ¢ conposition or vaccine. 36, The nethod
of 38! aThesmethgs of phinrsel-A2.t dvempsisiog haubskauest tefejc whereml the

capsul secchareghaeih deconfugbtel Nt apedtiederdnved f EREN axclusion

bact er ixismaBhaphedufhdm a |ist consisting of:
neni ng|t| di s"serogroup A, B. C, WL35 or Y,

Strf coccus neunoni ae serotypes 1, 2, 3, 4, 5, G6A,
6B+ 7F! hegmeigrd OBQ)almfolq 33. pompriging-a suspauer siep1Prwhergio, the
19A, 19Fchazide-poaein corjEgate is 38¥File fllemdp B St rept ococcus
group la, Ib, I, I, IV, V, VI, or VII

St 89 hﬁt%crﬁgﬁ;nHé oﬁHl5W1 BYRG r:sm@aas%m{ ef‘Wh@Fé?’n an

type 8 y

chol ert?éi\:feea{il vem&’?_?% OfaF'Ie gaﬁ?'&%'df (ge'B coglyga h'é HE’ELH%E" gyith a
cl ai nsphffr%ceumvf SICReRtpRle \ﬁéP'@ﬁﬂt in, vanyecius @puimgpunogenic
wei ghtcopfpositivreoryaceheari de i s 1000- 2000000,

5000- 1000000, 10000-500000, 50000- 400000,

7588)0-1Ha0RERod Bf c1AifQ0085, 4ABRMPthe saccharide is a bacterial capsular
saccharide, for instance derived from a bacterium selected from a list
consisting of: N. meningitidis serogroup A, B, C, W135 or Y, Streptococcus
pneumoniae serotypes 1, 2, 3, 4, 5, 6A, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F,
14, 158, 17F, 18C, 19A, 19F, 20, 22F, 23F or 33F, Group B Streptococcus
group la, Ib, i1, ll, IV, V, VI, or VI, Staphylococcus aureus type 5,
Staphylococcus aureus type 8, Salmonella typhi (Vi saccharide), Vibrio
cholerae, or H. influenzae type b.

37.  The method of claims 1-36, wherein the weight-average molecular weight of

the saccharide is 1000-2000000, 5000-1000000, 10000-500000, 50000-
400000, 75000-300000, or 100000-200000.
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35 38. The nethod of clains 1-37, wherein the
saccharide is either a native polysaccharide or is
sized by a factor of no nore than x10 (for instance by
m crofluidization). 39. The nmethod of clains 1-35,

wh i h accharide .is a bacterial L .
| | S%Bgl ﬁhésﬁ%tﬁ?érl %"'Bff 1F?S7pdg(?%ér&ecﬁﬁ?q‘6@,e {Sofither a native
i nst anPBYRRGNY il oF isotiras byvmtactsr Pl serectbared! G fferringiance by
list congptidizagiomf: N. nmeningitidis, H influenzae,

E. co/i, Salnonella or M catarrhalis. 40. The net hod
of 30l aiTAE Ae®Bd WNeRRFd L i MeCadchShaeC WY iS85,
FAC e ot P el L R
clai ms, 1- % Greq ot frePRYBEiandeq fr ioptapce ggrived; frgm a
fr om t RECETH BRlectem kpayd ligh copsistingrof: i megimmiticis, H. influenzae,
f r agmefit cat. Selmpellamr o¥.edateratis H. i nf | uenzae,
pneunococcal PhtD, and pneunobcoccal Pneunolysin. 42.

AN A0MUROBRMod FRAERAS 1II90 Whelein'ie G | Y

the Mepha Al loabsl 1- 41 S e Tl 2akth BaRbePone or
a bacteria cgpsu ar Ssaccharide derived froma

bacteri um sel ected froma |ist consisting of: N
mefingi i Method belaimsciuf. Athemin e prtaiB canriens selected from the
St r ept @obR consigling WO, DT, CRMIGY peragrient 2 of BT, protef, D GAH.

6B, 7FinflébnzSd,pn8)nocbBdsl PAb Aand geumbtocchPiheumblysin1 8C,
19A, 19F, 20, 22F, 23F or 33F, G oup B Streptococcus

grgyp J\r?’im}n?lh Iel 111 LV, V, VI, or VI,

St aphy1'0¢0CCIREAlT BUUPSSBR o vasring Rhtajeable: by theBeflod of
type 82M&,]-fhnuheraint Ypiaceharide dx @nbadtetie) capaulayisaceharide
chol er@gsived fromisebastemiutrheslectemicfaina ilidecdnsisingogfc Nemeahgitidis
| i pool seymsaqchaB, Clevess bi Y ORpITasEs Bhbstiorif deféifhes 1. 2,
N et oo e S 0 DA 10t FRESZE 1408 1B, o
or M rﬁdé? % 'rzgya:ﬂ*%&'ﬁfauﬂhﬁ"&f’wfi%u%ﬂ@ae!ﬁ-\’)% . Yol Vol!. or
t he sa‘@ harifAR¥Roetus) AUy rfatde $lapycaenust aerevs ttypea 8,
phar meaduenafal ivphia\ egecalidndelexari Vibeint chokBae, Use whibreirh ehe
| MMuncgectiatde &P batibid Npaligosaeeiange of lisdpdlySactRarde dehGed
manuf aeht bepterRnrT8sleGad e £kt Lok B@‘é‘f’tf‘h.‘ %ﬂf?)&iﬁdis, H.
L eat itkodle & 3SR imondly or! I Atazndls, and Wikreil -
wher eign fie%ur s 8%s 821 R e & 5774 B5: BT WHRelL R estive
from &FF sPf cBifsi Seehgdeprotelp  saniugale ¢ isdi formulated  with  a
St r eptPhedEsasticpthcanseptable exdipientcat arrhal i s, Group B
Streptococcus, Staphyl ococcus aureus, Sal nonella

tyai usYi & ie Ghaliig@Ric fompolitibn @NGhcbne ! & LURNZR8), 3&

manufacture of a medicament for the prevention or treatment of disease.

44. The use of claim 43, wherein the disease is caused by a bacterium selected
from a list consisting of: N. meningitidis, Streptococcus pneumoniae, M.
catarrhalis, Group B Streptococcus, Staphylococcus aureus, Salmonefia
typhi, Vibrio cholerae, E. coli, and H. influenzae.
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