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WD 2007/ 000343 PCT/ EP2006/ 006270 Process for

manuf acturi ng vacci nes The present invention relates
wo ooo7omizayed et hods of conducting carbodi i m deBCT/EP2006/006270

condensation reactions. In particular, it relates to

the conjugatign of saccharides and 5 proteins using

car bodi i m de R6Reessdor snanufagiuing Maacrseso

| mrunogeni ¢ conpositions that nay be made conprising

t c i n~C e hes i d
Thel eS8 C oL RERL o Rrd0Ed o’%ﬁg‘fé’é’%hgr.% BOLAR. carbodiimide
condgmisition usactions. lmnanlgulegylt freiateSntantyleymugamgn qfrﬁ@cchandes and

V, t e

prot@ IS L?ﬂqodl\egrb%urﬂ 8 ﬂnh?#wsaq‘l%lﬁ] ﬁ?gspe.% d@%?% Zrﬁmﬂ're'nbg'?rﬁﬂt:‘%gnﬁosmons
thatj rnawb@ magds pomesmmti@sacahancg%mtm eonjugaiepofghe ynvention.

i mmunogeni ¢ in young children. This probl em has been

overcone through conjugating the polysaccharide
Theawse gfebacterial zapswarcpolyssacharsies (hassmencwidely dseddh gemunology for
maﬁp%éa(r’g ﬁoz)th%{"ﬂl'e%npa'y ?felss&gﬁlsaz}ﬁlsgﬁgéj A ﬁro%h—:ln? wtp %tuch g use, Powever
is the ﬂ'elnde,@n\jantl natsrec of) Jttuag aomnone tr@emlwnm}uﬂseser @ntlgﬁowrare rthus poorly

ol SR 0 50 20 PR o vpug popnin
the pdlgsarichgsde antigeusto 4 prasnLa(riandesewng of Dhetper gpitenegs which may
- 0
e O T oA Tearisg N PR sl e
rely on acti vatl on of hydroxyl groups of the

Var@ggfaﬂdggﬁo Pfhug%aézgljjﬁg hpﬁt Pé( laziltm(%?u ésdbé]rln %@ prepared by

oro ora orma Cy ate ester
direTh eecactivey aminativactthodd easragsaribad lbeUSdﬁﬁ%aOdue@mnw and US

4673574 éﬂn@er&ﬁﬁc% Mr'rﬂé&ﬁ&és gFeOHQ?Jr‘Beé‘rin 3P_BO 69! 24P EP1208375 and

arrier cyanate est
EP-0a4776@8.cBhap |ceniusmttdm h@ﬁmdemav aiﬁerr@twly adypere aatt\raﬂ'on of hydroxyl

grm%éqgnhrtﬂé' decchaiié Qlitn Af"%/aﬂ % IR6 A5Vrdiirh S &frafluoroborate

arrde 1s conjugate rrier protern using
(CDAR)rig foroma wematme@t@r( ghg. ac&zzmi @accn_fm;ie mee/nﬂwys g apupled directly

or \)?35%85&% @ﬁl&?f’g%ﬂgttgleag@éﬁ}@ggo&wﬁ grelr %r&% 2 Ferh For example, the

onj ugates are aﬁ I cation
CyaVﬂe%ﬂeﬁ@ﬁOb@@pﬂ@ﬁmth Bemecxb@mm eregdipic yacighdihygnazide (ADH or

AH)lgeSrioof?ﬂ%%gn ﬁé“&ek{@n%éé %gg(%l%ﬁl g?se%%h S tﬁe ne@l groteln using using

n genera
carpasliiming (g0t 5PAE foEQﬁ)aﬁﬁlleIStngN@L@)s}a@ﬁxﬂ q5PeR en rthe protein carrier.

Suc%a&g{é\%alt&a?reb BedtsBdd iR PCPBubRMBY %‘%héatfgﬂ rW@ﬂ §§/‘1 9‘7‘60 Rniformed

nstance via asp arti acl
Sersiceslyniversit andy WL 950RPAR ANG AV O H6/2R00dr ee 6150 Cha C. et al Infect,

Imn‘Pl.‘ﬁﬁt % 355;% g no groups on saccharide noieties using
car ﬁl e chemistry; B) Amino group (for instance

via lysine) which my be conjugated to natural or

In %%'é?a\ﬁlté% rﬁ@m rfgﬁfyggé(ﬁ é:%é@ﬁ%ig%g% %ng{r%t%@d{%r |§rt #;ﬁr? be used for

Coupm/anm‘\elgallan ‘cysteine); D) Hydroxyl group (for

) ABRRE il sBc a0 SRR o ry e oot 1o
naturahowdqwa@ad@rnlno groups on saccharide moieties using carbodiimide chemistry;,
B) Amino group (for instance via lysine) which may be conjugated to natural or derivatised
carboxyl groups on saccharide moieties using carbodiimide chemistry;

C) Sulphydry! (for instance via cysteine);

D) Hydroxyl group (for instance via tyrosine),
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F) Guanidyl group (for instance via arginine); and QG
I ndolyl group (for instance via tryptophan). 5 On a

w@e 2mchensizle, in general the follow ng groups CBEI/BR2006/006270
used for a coupling: OH COOH or NH2. Al dehyde groups
can be generated after different treatnments known in

E) lrpp@zoc{yltgqog%gﬂr '8§tanﬁ%}“?<5‘fféf’@eg raci d hydrol ysis, hydrogen

F) GlféhQWI g’r@up @beinsfanteola atgumbp rgdappr oaches: 10
----- > cyanate ester +

G) 'Ni@f'ﬁl’%‘{p o '”Siar&??nY'%Hﬁ?tQShD cchari de- al dehyde +
NH2- Prot ----> Schiff base + NaCNBH3 ----> conjugate

Sacchar.i de- COOH Prot + EDAC ----> nj ugat e
On & 5acHgFifgn gapera é@@'w'ae groyRsAan.be U%edcfg’h}aéaw@g' £, COOH
or NHQjIAIGQ’GdeOQ*Bbpsﬂ@aNIb@ ganrested (dftenkmre)erapwaoaeuhe&nown in the art
Sacchari de- > 3nat e ester +

sucipg:_periogigis, acid hbé%EY&'éh@Hr%e” pe’%ﬂ% C.COOH Prot + EDAC

----- > conj ugate 20 Saccharide-OH + CNBr or CDAP ---->
{Emate ester + NH2----- SH ----- > saccharide----SH +
Direg WB’FQFP@(PPQ/@SPr otein with an exposed cysteine or

obt ai ned after nodification of am no groups of the
protein b PDP for instance) ,-----
SaceharidePi gk CHHE 0p 25 SACKHET B%‘ebﬁ NHEsot o7 -esppoate
Saccharidﬁcé{@éh’:}'ﬁ@ +E§HLProt -NHQSChIf('jf bhke +-Na(CN%H? > conjugatfe
saccharide- - - - m de- Prot, (nodification o
Sacghgrids- %?5 NH%FL’OL*%ﬁéJ""FéO@&SE‘ﬁar| de- COOH + EDAC +
Sactiitide=NHAH2COOH:PsRGCERACAe-> conjuddt® + EDAC + 000H
Prot ----> conjugate 30 Sacchari de- COOH + EDAC+
NH2- ---SH - ---- > saccharide----SH + SH Prot (native

IndiFicPEQUPTingWiatspaBertikespsbprysdhesne or obtai ned after
nodi fication of am no groups of the protein by SPDP

for instance) ----- > saccharide-S- S-Prot 35
Sac&@érﬁiée(DHdeGB@}br"CEWRC*-Wb?anate 8kter + NH2----NH2 ----> saccharide----
sacchari de----S +ma|e|md Prot (nodification of
NHZ 5 GRPYFEh §ED 's"'Ecﬁ?j“&@afe 2 WD 2007/ 000343

PCT/ EP2006/ 006270 Sacchari de- Al dehyde + NH2----- NH2

---- H2 + EDA!
SaceRAjdrdan s GRBE O GRAB b S AROHET b AN - 8E s Aegehayide-—SH
+ SHEP@t (ting Frbrdin wl|<tﬁ a/rﬁé)(pdﬁféﬁvmte&'rﬁd of @b;}auﬁmh,afﬂ@’ambgiﬂcatlon of
reactions _as it.m e .0 rQups_on the sac ride
amifgs RS B BEGTHSIITX SO Bay IDuaft Gt RgRae R Sot
easily inserted by derivatisation. It also
Saccr?anr}(j%nbﬁnt J:KIBlr Iorn EBAP ---> cyanate ester + NH2----SH ------- > saccharide----SH

+ maleimide-Prot (modification of amino groups) ----> conjugate

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

Prot ----> conjugate

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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noi eti es through a peptide bond. 10 Carbodiim des

(RN=C=NR' ) are unsaturated conmpounds with an allene
wa@reaoowsse (Nakajima and | kada 1995 Bi oconj ugedEELI0661006270

6 :123-130; Hoare and Koshl and 1967 JBC

242: 2447-2453). The chemical is relatively unstable at

its reaction pH (4.5-6.5), and therefore all
Sacckarfersioésydef + Nit2-s-aNERar-+ saqohatide-ANE2 b @DACHABOOH-Prot ---->
on4 ugation reaction tend to be added together in the
coniypet® 15 The present inventors have found that

dependi ng on the nature of the saccharide and protei n

As Bl PR GARENFD cUasTe hRmRLy eist usiia EDAR U SBaueRgrepient for

confugatich rgacmoamemtman‘estdse %f@ﬁtﬁpsomr} tHeogdogharidd bed/on ﬁrotem which
I p so,dojn one or re nefitsli
may, B Truighe BreseRcor satloraere by GREVATRRaTE Togisd EonlenEnty finks
moi6tY tHRGR a Rptidé bend.i | terability of the conjugate,
better control of the conjugation, easier
reproduci bility, and/or prevention of intra-noiety
Carbédiitidds MR8I=CANRYY ciraglpisatiratean ecoaipoaddsrenith t frersllens  structure

rovi ded a net of conjugatin ride
(Nafig s W, 1508 RSyt S hibe 23 oo Reate and Rodhiand 1967
JBOCHEATRA4 - 2/453M1H1eecmemube| is aclafvely diestaldlé a¢ nmacﬁes pHf @5-6.5), and
i pst ance as rt atin nit. or has
therglirs Sheoeaarts Lfe Pedha SRirye e E?édreowgaa%uep%dw" tend
to baaddedeigether ifwepirtot ei n carrier conprises, or has been
derivatised to conprise, am no and/or car boxyl gr oups,

conprising the steps of: I) - if the protein carrier
TheCrepéritSadenisrs thavgi foond ittht ciepbaditg ogrmapsatmeobftthe saccharide and

o G A T B TS B B w e
be avhidved iblyriddingr £ aertdie dotnpopentfobitive rebbﬁaorcsmwlygattln@mux ando doing

one b 5 e ) BB i A VBl n o
conjuigate] ateritke fiterapititySefs theot dnjuiyate) cbedted ooatrhlowthegd:mwgatlon easier

ren BApbl P P g oRE B ERA carri er and

al i quot of carbodiimde required to perform the

conj ugation, and 3 WO 2007/ 000343 PCT/ EP2006/ 006270 b)
Accarglinghy in Bae @mt@atmeréfth%rad% REvides 3 Emthadeef enngygating a saccharide
to appriotent! cairied ushigcanblsdiitide Gohdansatior! thgmistry f whérein the saccharide

comzﬁ‘ig&é1 |H§taF|9éTQ§ baftof RQFébe%m\gf Bnlgngr ﬁ@i@é@f?’&erﬂ%ﬁ’%@'s’to comprise,

In carrier

amig, AEHE R BUBS. cNEYRRT AP RIS GRREE SPPERSS, s has been
derivatiset 40 corpprisen@niy)o aritipiepredy! gloups comprisivg i atiepsriotie
requi r ed) t i tHeeprowintarfier €smprisgaibotilamino and carboxyl groups and the

saccharide comprises either amino or carboxyl groups:

a) mixing the saccharide and aliquot of carbodiimide required to perform
the conjugation, and

b) adding the aliquot of protein carrier required over a period of 35 seconds
to 6 hours;

Il) - if the saccharide comprises both amino and carboxyl groups and the
protein carrier comprises either amino or carboxyl groups:

a) mixing the protein carrier and aliquot of carbodiimide required to perform
the conjugation, and
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over a period of 35 seconds to 6 hours. 10 Detail ed
description Any suitable carbodiimde my be used as

wo ong/oes43t i s capabl e of conjugating saccharPCUEEPBENE006270
proteins in an aqueous nedium In one enbodi nent the
carbodiimde may be EDAC _ ' _
( 1- et hy|b)2ddpgdheratiguat ohsaqeharidsmiaayiredPYRIA PeAgedf 35 seconds to
[al so kreomsurgs EDC] or 15 it may be a carbodiim de

ot her t hﬁ);‘ f?@%ﬁgaé@ﬂ@r §&€EShp ﬁ@%é%ﬁ 'aﬂ'ﬁno bR %H%%tgrBtﬁbssand the

speci fi on cat 0

P T oS adhEn ol (i cal £ pOLySaCehal Eonbigsy! GFRHPSat o

| i popol yesawixing thederoteiPsyrrier and $asebaridegesdcchari de

(LCS). Bpfaamguse doLysacedivsdifase (edimedas pgeaotrthélconjugation

20 POl Y SSEENRELAF S ad Tk Iophated from a source

strain (e. g or |s ated from the source
strain and S|zed to some degree by known net hods (see
for exanple EP497524 and EP497525; Shousun Chen Szu
rbohydrate Research Vol 152 p7-20 (1986))
Det?gﬁggﬁss“trkﬂif"é' by microfl uidisation. Polysaccharides can
be sized in order to reduce viscosity in
¥sacchar|de sanpl es and/or to inprove filterabi] X
A"Yf Svitabih diignides Yo g u8ed (Y JOh@hdr iSd£8PARIG e%fa oo jugating
sacd:rmmdamabdrproklnselpsm aqueadus riegipinc i bye BnBddiregrédhe carbodiimide

mayBé EDAC BEthRILER(3-Hieed)alhine s Verbodiftlid®3ab khb#R s EDC] or

ded bot h
e gy b epocte Ul P40 BBAG Jpept fdes (510 ko) .

Clearly large pol ypeptides are nore likely to contain

Thebtarim 'ssechanide” athraughautd thi8 Gpeaifibatiopl nmayoindgcate tootysaccharide or
. ti. For, e.p S t \.
olgBREetle ol A bohl'? of thP i, BEOPREEBhaRR (Ps) or
lipotimgosanzhatidzn (sQ8).ecBefdre o useprBagsaccharidesputguobe af bacterial
i i t r t . c i . .
poy 3RSt B8 detbd ol & 3ol i BRGCAFAcRe) G solated from
the diouraeg stiainnand 3keguto Somat degreprtmaduwesme@odh (see for example
[ ft '

=P 285 3hl Krdshodl Sip REh SfEn S Yot LBl RR FRREIH Vol 152
p7- m(n%ﬁbdhramstaecmw rmeroﬁoidsiatim d%blmlcchaﬂdes £ay\be sized in order to
red %8\2 é%%ﬁﬁ%p&%é%ﬁ%ggems?ﬂg%g?angfo‘?rtotlplgro@%;fgt%?a%ﬁﬁfiort%ﬁugated
prodam Imgosha:chamdQulqvea lowaumber ot epeal mitsritypitathn S138dapeat units)

t [ f ut to retain a size nore
andﬁ?%%%#éﬁ)f Rw{égg?ig&g%?g h%%r?gt i ve pol ysaccharide. X3,

x4 etc. are to be interpreted in the sane way i.e.

$ ; :

The tgﬁn ;ﬂ'gfehr]@{:érﬂgf |ss¥1§#ﬁkﬁgé cB J;a’oggr{: @??gebt\g}e@% rg;tg £orI¥peptldes
>1 @ké)a)z é:lmrlyelatgwphepetphdesiar@amqtmhw toecantain hethsieaetivef amino and
Cartﬁ}ﬁled}gltéé %{1&’?5“?%9@% . The 35 second to 6 hour

‘“the nmethod for the addition

of the full aliquot of the final conponent can be 50
For?l?ec r\ﬁ&és ofq %Wr(]aﬁ |on’L Hétf‘ tpﬁ) o}s%céwéjﬁggﬁeé%ré r%o%ﬁstagls:lfwr Shat has

not tb@eﬁczsub;eo;tﬂdes: a6pnooe3<so the murgase gf whicBOisntontedese die Size of the
sacénr%rr]ﬁ?.e S'R %&ﬁ%ccﬂatridga}farpeoe]comenlé‘i@ntﬁ/o reSdJEQUri%’ snlzg during normal
purification procedures. Such a saccharide is still native. Only if the polysaccharide has

been subjected to sizing techniques would the polysaccharide not be considered native.
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4 hours, 20 mnutes to 3 hours, 30 mnutes to 2 hours,

40 to 90 mnutes, or 50 to 70 mnutes. This tine can
wheooanpaiss ed according to the preci se sacchar i PEr/arm06/006270

protein being conjugated 15 In one enbodlnent t he

For e iR steo'dPe iyeBiun i REPL et B 162 TREEH (gl i saccharide

is suibjmttuoe mbcessootwtiemo re&iuee dhe ¢ sllag of tree $agubarid batdto retain a size

o A e S ok BETAASGoHR 29 BB e

the sdragaay Geecthetsaechiarioe ipsubjed to Alptchmsfg intéridesl ttqulhue toe siee of the
. A t
polysRRds EOLGuelah Assegs e BEd o auaties ot E Sirg e pe native

polys&echtariome quarter of the aliquot nmay be added over
the first half of the period, and at |east one
quarter of the aliquot over the second half of the

Thep\%r é%nd Tg% Ili&FrQilm@HPﬁUH inQted B oia{hEJOrHQlthod For thge‘ﬁﬁwoﬁ%f the full

st.a
aliqyoteofthg (g, EBRena s ean 18 B BEcPTsp it ScbEan nMRUEHE 4 fours, 2
mm@teag@s3 howrsapdrramytas oudhourmtd ndeveinuigsolnte 3&miputes, 6 to 40
mm@t@s i g 3olardesibr &itd 20 Atnuéngesay be 1aARURMBIhe®EB! 10 Ahutes to

rg‘gfﬁ nﬁﬁ j\fc?l?l P(ou??a&?% ﬁ&é?'t’@li%’c{(urs tcpgf)'rﬂlquteg or 50 to 70

one
mlnlit@§ oTQﬁ tufnﬁ Bé)p qpéus accof gglg%g\@horg(aﬁé éﬁ(ﬁfgﬁfld%?gﬁ grotein being

conjogated. t ake pl ace at a time which is p/(s-1). The
volume of the aliquot of the final conponent added in

In oﬁé S&Hggj rrfm tt% I‘agbﬁttﬁgﬁﬁﬁ cgﬁrﬁgﬁerﬁf ﬁc?%?] cg%gg?rﬂ gt %él%%garide or

protgig) fwdeﬂﬁe tE%\fQﬁS’HP” migurengha 9@"96@%6@&}”@9 g t'%@g (this is
congamiiertly achievgg usiag laypurop Deeratingiat pldostantyafe)r Altdyeativgly it may be
addé@ﬁ\teéiaéé% dvee thertﬁﬁébél%ﬁ A‘Ptho@g?n B ihdy BOWBRS in ﬁaacwﬁw, in general
s 18 i, B i SR fcbn 5 Ly BECER) o g et o
quattey efhier digeet B1aY (ke addrd eyen the fistehall g She eriqgdp\gnd at least one
quadérsefahey aliuot avdrdhe secahel hagfyof itiee peyéed. The fotalambourtt ef the aliquot ‘a’
medRDidd’ ?or%étgh'&t u?fmIPQrV\H'@rm!af bealded it 2-f0vesth§acté Pfhr@udhout the

perifh e SboutreRl IRSvERSs Ae, Arpiet e b ?é“%vsn o e ) s
intraggged a\/%il lhﬁkﬂt@qso"t‘m? erabedimgnt thefstages g5¢ &venly saaggdothroughout
the pataxhar (ideseborsds)OTiau ifi@nerstager takay blage ait iisne perofltiie period ‘p’,

them@acchcgqu%sé’iuenﬁ E@@E)coulHttaﬁ@%lag@apéeﬁﬂné ricad pie- 19' Wi Vdlume of the

ive oes, not,. aIr

aliagedatjRe fiegt SpiEonant e 4 o oh JI9AGRE G i o, gf ease of
addmea@f iheealinyolitoXyd regetianititie thp. denredhtimenrgsiodc Eae carbodiimide may
be eﬁﬁbe@rswpaqhebap%ulmbn sigpichiar buitered auph 726 peforpbsingwdded to the

reaéﬂ%n ﬁre?s &ﬁ&érvﬁb'Aﬁf&gw%@arﬁfg'lQ% Iy§ ﬁﬂ@’ﬁ( laqgé Media). Of

ndensati.on ma

°°“"260 W‘Go‘ﬁ?é [SPP608S ntéh} ?éﬁ%"“ﬁ[‘éé‘ ation Il step
b)), wi sidw msaolwempearb@mm may be wasl sieh ghaj tivei pniyel aliquot of powder is
added &5 ed rédctibhallesttorte buthedeasivdnat deratbetdidtent With the desired

peri?&?&%r%rﬁ@h @eneﬁu&h@f l}M‘oﬁ{aﬁ AG5i|ab ?etljoqﬁlér ytl&‘?kes pl ace,

can Icia onr part| a derivati se
the noiety. For saccharides W|th repeati ng subunits,

If thehsroted aAl/or RataRRide TR RS apies 8N catbdx @Buﬁ@l@&%nly has one of

thest-gﬂqlr r%g? bé& deflvﬁgga ltc%lvg ('Ftrdn\ﬁ[)} l%aéIVé)lli] tHethir |Pb@é:s ét a?rEady have).

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

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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meant 0.5-20, 1-15, 3-12, or 5-10%of the targeted
reactive group is actually derivatised) this can have
wao b@7bensed it of conserving the majority of thePCTI/EP2006/006270
epi topes, and preventing too nuch cross-1linking. 10
If a saccharide or protein already has am no or
Thicmap takgl plageovifitin 8repeqtsulunityior sxydiea? Beip dnhopresent at the end of

the S@dchaR@ malecMiehi whi ch natural |y has carboxyl but not
am no groups), derivatisation can take place to give

it the other t of .gro i.e. amno qrou for Vi,
It sheuid fhundeganetbed dnpaisaon fikef Rard R inelial to ony
partidiy dbevatise theamoiety. S on saceharides with aerpating subunitse theddrges epitope
may B&pfdsent iRfeath fepatit ETHdrefard if BRI HorRatisation takdsyplacd [for this it is
meag]? IS) 5-5?:&%%-'15 o\ﬂ 5-‘?6‘%%&% ga(? é}t@d r&SEE %gﬁs@dista%tlﬁllly derivatised)
. el cafrier conprisin o?_amnoa _car box ,
this fap fve dhe bepefdrficonsenfiegtthe maieiusY the epilepes; ang Piyepting too
mudhcresdselinkinigg. | f the Vi saccharide carboxyl group is
partially derivatised with amno groups it will have

bot h carboxyl, .and am nQ _groups S .Sl tLon [ .
1 2 3aahafie o8 blte ey Pis ARF Br ohbRy YU ol (e y saccnarice
fronh Setraneliandgahi whjch\natgrallp bapepibexryli b nPbaMiRg, greees)y derivatisation
cantthked plabe tth givedit tiid otheofype dfajreum(i.eomntieorgrduips dorcVi).ohahould be

noted, M&REver! ¥ha6§§36e itRafbrRESn ¥k bBrR Hid AftiohNem cHahYe &% preferred
escr,l éed. a%%ve or s?cch?rtl deyor olilelfp .cqnﬂ] ug@t i,.on ide i
reacdion [of 1he nveRsRB 15om (3 IYRSHT ' YPER LS PiRtance L YT sagsparide is
conjmgyteldat@ea peotaincearder eeraprENg podmamine, anrg carbgxy arqups situation |
adds @idaliuat ofdrotelr slowly iR8ED B)WD theeVicdaceivarie datb@dybgrosp is partially

deri(/éﬁ%eaQvi{h%ﬁlbé‘?o%%gp%wa@rﬁaﬂpﬁarbﬁ I8 FHhins ?cthp@?ﬂ'gls situation

he. \ . ,
1 2giing dre.s ageh o ryRAdRaide, Sk i Siep APeemesRast pleydet

through reacting a large excess of the linker with
DerivBfsatiah Gheay béteir Melgh tHy addiich 604 he®otér lgno-bifunctional linker. It
ma)anﬁé%evamﬁlér]ciseﬁfithrﬁl rIg\_r ﬁ%ﬁe@l}f@tr}gﬁigﬁ_@%{: i ?d' 98 \%iiférﬁ%%c%a‘?ﬁ@—protein
comt UL Ty B e o) e ik ey nave between 4
andc2®y, Baogl 12 oo 6@ndril Ocashbart alanisd ¥ meyshavei twg rdactive amisegroups, two

reaé’t@e%a?ﬁbx??%r@@pﬂr&% oséath @ad.Hesthhérdiming nslammicaprolc acid, or
st 2 ghiSse| LI RE) SRS o B SR EBcing o e
excessceh e ket orifhy ihsegaceharde: NYET IjRIPBX TG B pe Heriyatised. This
allow$ detiatizatgretattakegplace withimisimal gtpemoietyl drgssdlmkinga(wmmtherwise
mighi Be BBssMIE FFoLinStaRcOB ddiSodyl GH68p dnea Sacciafifle was belyderivatised
it B b otbs, s DT BSRI R orh" £, GRECRH Koty remoe
usingdpehniques suah @s WiafigRtiPe. partial |y derivatised via a

carboxyl group on the linker (e.g. with carbodiim de
n GRESSRIin U SUERC O TOBLe O BRGS0 pan of i
rens BTN L PaieLh SEGar i P S 0GR QB Mksgye 9. win
CDA ahemigtaiplinoanather emhrdiment the sagaharide cOBWIIFeS dereactive amino
gro@nas1part byits repafiiteurdd wiiuiois mfrtislyrdecidatiseiddéa a egrbioxgidgroup on the
Iink&‘er(% ! r@ifhh%a%ﬁlirld%t 'cﬂ@rp(s“?ft fea REBRENEmMbAYiIMERP thé) saccharide

or, of the reaction of t elrpv%:;npon LS 0.01 }_.o 3, .
COMPriges 1a, r%e’ct%? c@%@@(yf(gr(lu § part of its repeating unit-which “is partially

derivatised via an amino group on the linker (e.g. with carbodiimide chemistry).

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, or 0.09 to 1 mg
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WO 2007/ 000343 PCT/ EP2006/ 006270 car bodi i m de/ ng
saccharide. Although these nunbers are calculated in

wo e®pee34df EDAC being the carbodiimde, thesECTEPI966/606270
may be adjusted if any other carbodiimde is used by

mul ti plying the nunbers in the range by: (nolecul
car mllmf{)e/ Be sgeeharide c Altheegh WPE%PPWST%GIC&FUW%MF eé?eCt of EDAC
ben’@]h@)cartﬁ)dhm@eﬂmsalnumdes sag deadjustedibigny ether earbodiinmide is used

‘t?lltlB%"%od’ﬁ’leo‘c ndrﬁ't?er‘s nyeNikon _?Qfggawﬁ* na(gweopl)cgdr%&gnﬂkflﬁﬁti Off other
Car%‘?di' mﬁggﬁlPrew hf?]@‘cb’gg:charl de, and the extent of

any derivatisation. For instance for oligosaccharides

In q%nle?aﬁgﬁ'nre s%ﬂ&fr’d@ | 98 pradeht *Pr?tﬁee%tﬁcﬁﬂ ofoliHe ﬁw@éntlon at a final

ol yS ar I concent r.at
cong gl 25 A0t o B B s | s R {8 B o e
sacehmatidef apdihej exteny oﬂemy gerivatisationi Eor instanes for olignsapehiayides a larger
conBEmELNBN ilE & tdRiire€ A8 € IA@ki palysEBdhahiGe s PriLbr Snadller tencentration

will 58%’&8 a‘bg?olp? gt%s 'Ifl?f |E t%\xargg the?‘ﬂl)f’;h %58%? ]plahi%rfy Bgrlvangd with amino or

cartaqm[sgrpyp&al %ﬂallﬁ' cgngegptr N may, lhe gpgrrgpagte togequce the possibility of
anyi cross-tinkimgat The pfotein atagiiar may bieepresentsaica Hinal dendentratien of 1-50
mgmﬁmggﬁbf the invention can be 5:1 to 1:5, 4:1to
1, or 3:1to 2:1 (ww. Again this will depend on
the size and nature of the sacchari de, and the extent
Theginitighfptienof Presein €afries o sageharide idhe instaoqssofghe igyentonean be 5:1
to 128,001 be1vaor &d ta@cbvdivipgAdain thiewitlatapesd oh théisize2md nature of the

sacéﬁ&maéhdjﬁ‘/e@x?érﬁbﬂan}@é’rﬁ;‘ahéfat@ﬁound 0.2M Nad nay be
present in step b) of the nmethods of the invention,

but may be 0-2, 0.1-1 or 0.2-0.5 M In ternms of pH |
Salts tcepdispnsofletheNaeh heay alsot he V@ﬂ%’ntacewd'ﬂghéOr@scf‘?Wﬁe of the
sacpirbrit@yproeirasuplly arched €. 2\Nh&laChntaydie piedent i stert by aft thd methods

of the anéntiJﬁSB@tﬂﬁﬁQé'o‘hhﬁ 8r0%-05%.0, or 5-5.5. This pH

typically maintained throughout the reaction by
addl tion of acid/base as required. EDAC is usually
In temeopfenthin giep ) Sf theHpetads of hadnvestiprdhe irearctiee gi ff“é)é be any pH
whéré tiecstbodiinitie it ghiieatepH foc mstzmoa gél MbBiceH) 4a7-6.0k poB+5.5.This pH is
typlﬁﬁﬁpméjﬂﬁalﬁe%aﬁ}&% gﬂ‘nsf foﬁttﬁ/ M@neof(a%‘im%s%saé\'feqwred EDAC

OXYSUCCI

s usLallt PEBIE 91~ 4 BoUaT AR ERnIUaRien fraUIreSL, PF Signg gt iigher pH
cormaypdb)wmm/ dre knewnt i Keep dhe gepdios- integmegptertisable (such as N-
hydf&@@ttntdimmto%mﬁélﬁb ebedpriesant iBttp rbactivh ihheeprd) hiadshich case the

reaElH)% dﬁ]}ﬁe&%d BPmﬁg‘B wﬁaﬁﬁgdg%?ﬁ SR sL7-30, or 22-27 C,

mai nt al ne roughout the reaction.
In the met hods of the invention, once the entire
Theateagtimt temperdterenduingeden b) efitbe nhﬁthQCh‘eOf tBg inveatien ean bg 4-37, 10-

32, Uy RE0s 8t by-2maCnadd RegbitaMy ndaiftdnet @firol@hdut e @aictiah. 72
hours 20 minutes to 48 hours, 30 mnutes to 24

hours, 40 mnutes to 12 hours, 50 mn tes to
In te methods i, ihe. ingeption; Race Mgcentisn iquet ?42?@ ' H"tep b) the
reactionaid) tygicalty mainfaited fqrtaWathes 10hminukeghtor 7%ﬂndursof20tmlnytes to 48

hour§, 3% Miklites ¥ U4 HobrdT Abemirkitddy &5 e0thbuis 500mipatds oo hbers, or 1-3
hourg a(S)nce tRle_| rera%%gn |so£omﬁgtregcﬁqé bmgsdjusted to 7.5-9 (towards the higher end
of this if N-hydroxysuccinimide is present) to go back to the stable pH range of
carbodiimide.

Once conjugated, the saccharide-protein conjugate may be purified from: unreacted
components, free saccharide, etc by injecting it on a size exclusion chromatography
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40 Once conjugated, the saccharide-protein conjugate

may be purified from unreacted conponents, free
w@awechenisdle, etc by injecting it on a size excPUFEPRIV06/006270

chromat ography 7 WD 2007/ 000343 PCT/ EP2006/ 006270

colum (for instance Sephacryl S400HR, Pharnmaci a).
columi §oi instapge GePhgerrbP0WIR. Rharmecia).sThicis typisatyy arigd st at 2-8
°C. 'Thy doBjuiaes iMlay e bledifectiltdré@ thest storadl. Wlirhateht ah \effadtive dose (for

instiideCL.oh V& 15*?(%93 { Bg fsa!: ha@?@oﬁé j 62he $adcharifb-protdi cﬁ)njugate can

be TR VBid BAMARCHICL) SHrRAbE, ERUReTY (G Bbed @ st o
adjuwyaof) to eanufatire andn@AbBegeRiGelmMPasitiop aiypesgt ) t o
manuf acture an i mmnogenl C COTTpOSI tion or vaccine. In

Int rﬁ{snﬁf tﬂg tag a?i%gg tﬁﬂﬂ%ﬁ%ﬂl‘on %ﬁ% sg&ﬁﬁfwbg%f vﬂgly fun>9al .bacterial or

eUké’dHP‘E:%OLHﬁ?/”B’é{ RecrisgEesNAS g TTRBOTRP HBREVBR g4 ey be the Vi
saccharigatfioom Salmomedlg thyshit drea Yacchadde lother dizarf Worh may be the capsular

sacgﬁgrﬂgﬂ-ﬁb |ft%rﬂ Hpmﬂue@iae& vS&6CHAMmby Bed Sichhfiddoter tHah Hib. In one

emqr%)/rp%{gﬁlt%eagaf Eréél%l a t%gct El %Q@Jdla&}g%r%ndg H§tan0{a derlved from a

baclrism spesied e dShEARSISING ShcknAITIGINS SearLer AafMend), B
(MeaBRI(MenGCRYCTED (MENW Y o Y i(Meh¥)) Qtrepircovads prreamamiae serotypes 1,

2, 3b§CBeéA%BSﬁJ CoRd ol/r @A 21 1A, Sﬁzﬁ@@ﬂﬁ'ﬁ@t aec, hbA, 19F, 20, 22F,

23err$£g é\/@?ﬁ,\% %t? L0 ouﬁwro& ?Al?r))t H \(I\I/E\/ E%Ie8&{&:\/Fsga;;hylococcus

aurgisy bypg @SStgphqucocgus aureys tm 86Ea n7qmellg ty;gfm (Vgg@ccr@z\de Vibrio
cholelds, ot BEinflldnzakbSihe B.7F, 18C, 19A, 19F, 20, 22F, 15 23F
or 33F, Group B Streptococcus group la, Ib, II, LI,
V, VI St a occus reus
Thegreighlpysisiest moleaar e Eggfo 22l 75, o gponooo, sono
1ooga@cthapoa@»ﬁoooan b50800-4BeN0 aé’50Qﬂ~3¢®0QOnf P{1e#H3Q90t3A9800. The
molBeuldh@eiyrt atHivemigermgecurad weightast aveicghdridef hdrbia refers to the weight-

ave%@goagergg R ;%g%%g P90 WBrjugation and s

meagyifRsh Pigpe s k'?ﬂw”a{ﬂe hg art and is typically
carnesl mdmsadesmb@rm example 2cCoraMALES leoakysia of @fae¢f@nﬂgs ttwe columns

(TSKE6006 and\6000RR/XIThAC bk asedVRi edthbitddeh &ifd the&accharides are eluted

in vvc’a?é;rC%% lﬁld%{ g%ge[:ﬁé'd ﬁ/ﬂﬁ;% Ifg%lsk!&géurigandé?@&?ﬂ ﬁﬂr instance Wyatt

Davyrh Q$,Fé gqqlp%ﬁpd with &y HORW| 9rgoea'larspéoa off g%{g CI;,>.|nbg1§erometr|c
refractoreegmifioeinétanke NVMLOtﬂaarDSR/empmﬁd witit o R:000cked ,andyeored filter at

498991') AT &ﬁbéﬁﬁgﬁwgagoj%gw H@?ha*?i@elﬂss?q 5N9.1.3 1-1.2, 1-

at | ar
1.1 SR BN oniNSRR IR G R ST ghe POBAIPRBIG! e conjugate
is de0exh,01.02.6r 1.rdtSant8-VGsaflt5-2. @aWn7 B8P ceqLibhd Alli pelydispersity

medddrdméitgare basLL8! 488nm) and an inferometric
refractometer (for instance Watt O ilab DSP equi pped

The %?88%? ﬁgrlﬂqu 6% S'trﬂ)alr%r?ﬂ g/rsg)gg/s?slcthgpd? hr még%ggl Pe%rgségd by a factor
of no mage than 23 4,16,18,210 1or32) fold (far instaness bynenicaefluidization [e.g. by
Emaglsifipxigeds0 oapgavatas ar roteer Rnowei tachriidues fjfol vidstapes iedt; chemical,
OXI fthﬁ h@orﬁ%f’o\’\gﬁ‘{eﬁmodbﬁ bllgo%c'éhari'deg %39 haleObderP sized substantially

fuths o rsjac By ola edl SHERCe! B BB ONKDEE0 e

saccharl de may be either a native pol ysaccharide or
TheTBlyudiarée die@bstsbiz eksbysatcharidesrare known (and therefore whether they

naturally have any amino or carboxyl groups for carbodiimide chemistry, or any other
reactive group which may be derivatised with amino or carboxyl groups (see table below).
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10

35 of no nore than 2, 4, 6, 8, 10 or 20 fold (for
i nstance by mcrofluidization [e.g. by Enmulsiflex

w@:2®0/0e3par at us] or ot her
chem cal ,

heat ,

oxi dati on,

known techni que [f orPCTEPBENEE6270

soni cati on nethods]).
A i gosacchari des may have been sized substantially

further [for instance by kno heat, chenica or
oxi dat i on et hetsgl NHZgropRe st NakfalC@@Hroypnst Other fepetiye group
S. aursethar i des are known (and therefore whether!they
PSSnat ur ally ha :NO::m\/ amino_or - ¥fhoxyvl aroups Q_H
PS8car bodi i mide | Meni Stry.of aﬁ,\ye%t her—react ivBHgr oup
which_pay be | derivatised with am-no—or—carboKyl—groups
N. megagiifis i o pdi owy — 8 O-2007L 000343 PCH-EP2DAG 006270
mgzéatura'r NHR2 g.J:Ou/p Nat-t-al—e “’Nggroup O-her rngtivc
Mercv 3P S. et eHs PS5—Neo—Yes yes\PSS No—Yes AN
Men.\ycni o Lh: Iu. S "':'\‘. I\IU NU,:.“ = é.,“NUIYUb C"n AW L35
Yes OH—Miet & NO—(TCTalm D& UEBHT,
IVIenYes OH / N pj %Iaglbm fﬁ%ﬁfﬁtgﬁa? lated G p. B ORI EEhy
Streptococcus Ta, b NO Yes OH TT NO Yes TTT No
Gp. BSwreplococtds N0 Yes O V No Yes OH VI No Yes| O VI
la,INO Yes OH S|/ Nohi Vi No Yes Nves S. pneunoni apORS1 Yes
I Yes OH PS3, [#lo 5, 8, 9, 12F|NesYes OH Vibr|OH
Il chol orea Capsiloar saccharide|Yes No CH H.inf0OHenzae B
IV Hb No No OH| No Yes OH
\' No Yes OH
VI No Yes OH
VII No Yes OH
S. typhi
Vi No Yes No
S. pneumoniae
PS1 Yes Yes OH
PS3,4,5, 8,9, 12F No Yes OH
Vibrio cholorea
Capsular saccharide yes No OH
H.influenzae B Hib No No OH
LOS
Nmen/ Mcat/ Hi Yes on PEA Yes on KDO OH

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. catarrhalis. 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%, 95% 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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LCS Nmen/ Mcat/ Hi Yes on PEA Yes on KDO OH The
saccharide nmay be a bacterial |ipooligosaccharide or

wo eaopaiysacchari de (see above table), for i NBCERE®06/006270
derived froma bacteriumselected froma |ist

e BT 3 e ST P LR resenta

the G%amtgmmsnioﬁmﬂ abkeppe3(%, 4098 50%,160%, 708,880, 199%, 95% or

98°/q.lx§tt %( {,Jpl %ﬂ %Y? | ka%r%ﬁéﬂ%{eﬁ? hgéa@tgﬂ\&f%a'g%élgr gé&hgruﬂ% is at least

part&ay? Ohagetylated isactathat eaeastm@% i48P4, \pO%, 808, YD, 80%s Q0%, 95% or
t O°/ % .7 809% 09 59

sevpt b e ik o acay e blprneor e baftphelg 3eaton s

for ep@ﬁ1pte prmm@aﬁdmt@l?aéndlm 0-9 dosition b aplkastB08s &dls, D%, 60%, 70%,

0% 507 8B, 1395 B B 858 UDie 17 af EAPOTRITL 1 NRRY cabSifer

sacehzbiad] isatleast gdnieallyenaceatqptidl suich steat @b Bas020%, 30% 54086, 50%,

cor 555 B, o P LBy ol el B o Wt v o

two pa$ifioris. OkscktylatioNAs preseabdt thiei7 tadidDr BPoaion 0D 80848 20%, 30%,

40% %é oG 1Dk 10%, 30 Sk ot Ferdion . TR belfiall o o-

ace@lgtio@;&e/r&ﬁdkhh" pé?c&tpg%mt the nepafat amté msamuag% addfiatiard This may
0] o) 0 t it
be TePFE AP HERETOS PP (R ARDILERE andier Ser FRRRRLT ¢

Ieast partially O- acetyl at ed such that at |east 30%
50%. 60% 700/ 0% 0/ 95% or 5 98% o
The agieiny A" Ba P 2V EBYGR OF BtclR. (bihey SaTPrigh anbr pagge T-helper
epitepesi tn enesemodimentofsbe tﬁwen@n the praiginepIrier i salegied om the group
condistingOof amd/T, CRM1EYSI fraghentf Oatofl Faspradie DAK, H5GAfjuenzae,
pne J&oc?:g /P’ht 89r4 r%l/ oc%’éc{ﬁlane% fidnRin. Tthe &R ? fo é‘lﬂ'nt\éy be tetanus
oA ki

oL, T dPrY érage&ny‘ﬁaﬂeef?&fcwum SF eldhuisBuin e ai such
varigdspof 20%re 3095ide®dup bEOWE 0% type%f coBily prote®ifpbthet pisposes of
this liRRABON]UMighshedaCtoRoC@T)! TR cttier] BaBloxRN@UBINtsLOf diphtheria

toxﬂ pégjfﬂ%?é#{ﬂ%? (QR@ICfSS?yléﬁM (?% r‘pjs |d%t%tt/$| %l I Chem. 218;
P

at | e

363804789700 M 9B RO 2 OB o éan GRMID? and other
mutdtioss ples cribedaryeNioholB-aralcéauye thanetlcan)eEsgmeerehé' oxins, Ed: Frankel,
MaeREl BEKKeAt®:, @D92:haecleBHieal mutitibh of GNi-a48tdBsp, GIn or Ser and/or Ala

158 Qé "i‘,“i}? %E{Ji %‘He?'?ﬁut;{]dn% &T%%fose*aeip 'U’?ﬁ'?'é&jjl 7I 5} U§ %Qgﬁ‘éfd?,%utgﬁon of at

r conj u
leas r°<5‘€ePrn mose rrﬁggu?ﬁa}l—yéé@n}yﬁeﬁq d2hey r%’ﬂ‘HPrn Ly$ t53¢pgnd other
mutata@msr diselosett iLrUSDSE 701HiedpblS 6458 es. fragmente disclosed in US

5849m<?cth8@néu §’ucht P&idnfy 8NDTOSret @sgfeeé&&@ bEahé isdnd §pe of carrier
protgy 6 e it ol e RVehgor BRR AR c onslhaldi et ot (1999)

|nfe§in'@dﬁ%@§cg 08D, OMR& ﬂﬂ%runmé%%llOWem?mb\y%n%pmt% — usually
extraged | Fompriat eneningatidibe séregeoups B t ex @RO37ZT01), tBndmetis peptides

(EPt@?S%'B"i’ ébé‘&ﬁ%ﬁt? @eaf‘?ﬁbc‘k%bt%uﬁ;{wtg%/f?fﬂéWQ@/OE%)”penussus

not i dered t
protpis. TPk %@ﬁ@% 8 EEp117 7R, Braffes o iiiKsiey (b, factors or
horragies (W(eAR |06ﬂ116) @rtﬁmahmfotslnﬁom@rlsermynulMWanopﬁ)ér* T cell
epitdpy3-franiivariouy pathegeat detiveldtatigeas (Rabgi et fas (BO01REur J Immunol 31;

381%85%5?)63#@'\451%?9 MR BiBatAMbidet GHIBOEH Rired! |m’mur5i7‘%‘;-4884-7)

pneumococcal surface protein PspA (WO 02/091998), iron uptake proteins (WO

01/72337), toxin A or B of C. difficile (WO 00/61761), H. influenzae Protein D (EP594610

and WO 00/56360), pneumococcal PhtA (WO 98/18930, also referred to Sp36),
10
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3838-3844, 1973); CRM 9, CRM 45, CRML02, CRM 103 and

CRMLO7 and other nutations described by N cholls and
worom7e0a3m3 Ceneti cal |y Engi neered Toxins, Ed: HFPEFKR1006/006270

25 Maecel Dekker Inc, 1992; deletion or nutation of

G u-148 to As Gn or Ser and/or Ala 158 to Ay an
pnegmaegccaliPitD odisclasee | i9sWP i00/3/3057 @od1is aleo ugfer%bnosw%m
pneUMbﬁédc@hPl@tB (disclosed #it W@ e0/37 106 aed ieslsd ueferrey so SpHB36B), or PhtE
(disgx af' Bb8028P 2R/ rBferfelio as VRS ot her  nutati ons

ose in US 5917017 or US 645567/3; or fragnent

di sclosed in US 5843711] (note all such variants of
In alfarther @spesi of therievention here ireprovided aysgecharidedreteisy cager conjugate
(or & PhrALRodedic édMepdeitioPasaaceihe )t dbtsinatsly ®RbbiNed by the method of the
mveﬁﬁgryrmcoccal pneunol ysin (Kuo et al (1995) |Infect

mmin 63; 2706-13), OVPC (neni ngococcal outer nenbrane

protein - usually extracted fromN neningitidis
A usseofdhe dupuBogenEPEBTREMON, orssancine bf thepeyantide én the manufacture of a

e&%ﬂ@éﬁggﬁ&we@&% 0éi6A%arn) tredi@ht 6M@iS&ade! @hliNmettdd of preventing or

treagrgg/é %%% 2%39) st ;g kthusa%hﬁnlsteFuﬁé)Eéﬁ]Sefée\é@ve V\g?]se of the

iImNTugegeSHie cgpp%thqbcprnv&q@ge egqum@a a patientdn E‘?%ﬂ thereof is further
proyideat. éiTHeswmmpmesshddgmylue plah thatthe dl@éaseTlsceéthed by a bacterium

sel Ra'dt ‘PrBi?nS J rll@fnc ﬁéléﬁ’dbs o@atl\ho%ﬁmgf?rﬂisVeﬁr@%dog&%s neumoniae, M.
cob SR A e SRSk B SR o, v

choleraeu . 70li, anddh influengafeunococcal surface protein PspA
(V\D 02/ 091998), iron uptake proteins (V\D 01/ 72337),
?rﬁﬂh efRic c%n%osgrong'cfffthé'lﬁ\faen( YO/ 64 c§>ri'§'e a DTPa or DTPw
in zae Protein (EP594610 40 and V\D

vacgipe (fascostange m@mmlge/%gﬂi apd witheerewpelg ?f&' pertussis (Pw)

vacGR88} -an %IIWPEQWJ@%QaEQé '%&\%%9’@0/ 3@2?@5 ance pertussns toxoid,

neunococca tD (disclosed In 7105, and
FH;Q

| eeytactinepp@doptipng @gg,)utmoqm%@ngeq)&)mSuphtqgmbmatlons may also
n%‘#lbé gl \%@ﬂe'dgam Hgéé?h?&@ (f('ff‘r}‘i!;térﬁ:eq{ ﬁﬁ%rc%frﬁ:rn%@@uebé’tltls B surface

di scl osed 299 and is
antlg@n Bﬂ&r@i @miloagllmwosyed entpnalwnmm nepsrt&@tﬁactn @re emeodiment the

mrdd?l\ﬁgé"ﬁlb RBipBSii6n of thY AVERRM SordiiselaHib dRreRAARI MenC saccharide
carfier conj ug}ﬁlt e (or an I nmmunogeni c_conposition

conjugatesnen) Hipsngi Menst éa@fmaaé@ 59@1@@?% qr b, rM?m{éanéNWresacchaﬂde

con]u§¥?e§t bPMenA, WRACOIMdVe dn@W@W%Bb&aﬁ@Mﬁju@bfé@ %ereln at least
ccine of the invention in the nmanufacture of a

onepiwel atehe speahafifie Cpniugaing AeMade aecosding Hie fafethefigéﬁseénventlon
and a nethod of preventing or treating disease

conprising the step of adninistering an effective dose
Immymogeic cpmmﬁla@@ﬁpgtf@o'ﬁﬁ@gmqmlow"yv%mrw@ fiditioqal viral antigens

confe’i‘l\i’r%‘bf'o@ébtlbﬁ dyaltit ldebsé '&aﬁﬁ—%db& ARIRRE Arfl/driibRRE and/or rubella

provi ded. The "use or nethod may be such that the
andigrsezricella.s Fer aremniy TBeRGE L PTRERIRY (&l o fAvENirs contains

anti§Oms krdkd Rballes, Niun‘?@é’“aﬂg'&béilas(MﬁR') Eﬁ?t ﬁﬁ@QQéé‘Smumps rubella and
pneunoniae, M 15 catarrhalis, Go B Streptococc

varicRlapMYIBY b 113N ATFRaeRia SR SMTPhaRigeRs areopfipRaly present in the
samtdQdriR4iAs: aﬁthecrﬂlehlng@é&:cb’l arldndr! Mﬁ%é&arfﬁe%dnmﬁjﬁfé?ﬁ)%fb%nt in the

conpositions of the invention my al so conprise DTPa
COmpOS PN a@aqmt?qsiénwtoweﬁﬂytr%l@@agwred»fﬂpalhﬁ%g DT TT,

and either a whole cell pertussis (Pw)

In an embodiment, the immunogenic composition of the invention further comprises an

antigen from N. meningitidis serogroup B. The antigen is optionally an outer membrane
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20 vaccine or an acellular pertussis (Pa) vaccine

(conprising for instance pertussis toxoid, FHA,
w@esrae3isy, and, optionally agglutinogins 2 ankiCBEP2006/006270

Such conbi nati ons nay al so conprise a vacci ne agai nst

hepatitis B (for,instance. it may c ri e It
vesGr iepeata fort . RENADISs e Bt Bh BBpARE| EPSofboz, wo
01/Gi3507 WiCudd/ bt MED €1/14h 18 ane VeDBddidrnedt t he

I mmunogeni ¢ conposition of the invention conprises

H b, MenA and MenC saccharide 25 conjugates, or H b

In generalVihéiramandgeniceoropoyitigasfetae imventibio mayssodhaise avBosé of each
sac SRR gt AR P gz LEr . e A, 4 s 7 o

sac@drigghe sacchari de conjugates are nade according the
nmet hod of the invention. |munogenic conpositions of
the invention optionally conprise additional vira
“Arcunbtl! geppRAintARel earel digingd @b aithin0T0% gedre B lads 8 &%egiven figure for
caused y neasl es and/ or munps and/or rubella and/or
the purPPees pfdhe YEM8ia i e, i nunogeni ¢ conposition of the
i nvention contains antigens from neasles, munps and

[ 1 I I

n e R AR & b2 lpa s aousted o or
bufférdi etSadilie @RS ibRfdddryplRI7eS and 8i0) pHE2 ahidITe6 op Biclind &F exactly

as the neni ngococcal and/or Hi b saccharide
pHE-énjugate(s) present in the 35 conposition. In an

enbodi nent, these viral antigens are lyophilised. In

an enbodi nment, the i munogenjc CoO sition of e . .. .
T, FR7HBREHC FUTPARIFOTL O ACF RS Ob e TAYFRCgRATS SRR ophitsed i the
predBRiak Bf b istabilisSing &ige st foHl Bxdinplé ol bgenad Sucbgdd @rnashblpsan

outer nenbrane 11 WO 2007/000343 PCT/ EP2006/ 006270

vesicle preparation from N neningitidis serogroup B

Optidalfle $ted infriandgenicRASE3Rion \YD vaBdin® 3B 2, inVidtidA/ cbAtkIng, an amount
and WD 04/ 1 4]1%%@% %\%ner al

WO 04/ 144 he .
of ai“rﬁFJW@Qéﬁ‘i}fgc"é’b‘n‘ﬁﬁ\h?F%t BARSSR thﬁ)’/’n%’ﬁﬁg?'%e Suitable
adjggﬂﬁsmcwﬂgﬁagh ar® mglﬁﬁiwd ts; alom’(ijma?mt %Ibe(at@rﬁlr?]nilﬁp (ljptwsdhate or

0g, n : and . or of saccharide. . .

atormpfiy, Rudrogen s mirtdieg SAF 2l fand paBE. SRpht pgivatives.
myddSEé@t_eﬁﬁm|®ﬂSN£lf T‘Sb?ra@bfﬂﬁﬂnéﬂn@}hb@pﬁdﬁ?l Iirgl)idﬁ_ﬂ, piycoizs edd aferivatives,

t.he i nvention. n.an_egbodi nent, the nogeni ¢
noncigii SRR CoROinet A Rne i ShOlERUSREA SUPIGN BoyShosphazene
andbi@;if/@ti\gé, &id imurddiinslatifg t:Ombe}xwescmmsv} sQclans Itqtﬁ)s@ depttibed by

7 and 7 roaround ctly pH 7.4. 15 The
Tak?h?ﬁﬂ‘\ﬁbﬂn@gg@)(ﬂ%k@ ?‘P%g;%g%%acci nes of the invention

are optionally lyophilised in the presence of a

st abi | | si agent , for exanpl e ol yol _such as sucrqse
For . PeBHRI BEc HIBYSTORTP PaTaTve T Mt aR A eI G rpse any
alurfiniunfsalt auaint bhany agjevdnt analcont ai ns an anmount  of an

adj uvant sufficient to enhance the i mmune response to

t he i mmunogen. Suitable 20 adjuvants include, but are
As WigH all inifibssheniz, corpositiohsior saddires( tleumnunofogiady pfiedtiee amounts

of t%pgﬁ%%%ﬁ%ﬁ%@%%%kﬁ%d sERIELAN ETLSI 6 dorelaerel include the
immunogenicity, whether or not the immunogen will be complexed with or covalently

attached to an adjuvant or carrier protein or other carrier, route of administrations and the

number of immunising dosages to be administered.
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nycobacteriumcell wall preparations, nonophosphoryl
lipid A nycolic acid derivatives, non-ionic block

weopaolyises surfactants, Quil A, chol era toxi n BCT/EP2006/006270
subuni t, pol yphosphazene and derivatives, and

Thel JEA°SLAALLER A0 500 B SCMRL BN, 138 rarmaceutcal
con{ﬁ)ééitl&? dr8iabcinE@f the inwmtiogi t Tyghicallpr thiel imiviimum concentration of the

o308 0 By Bty RSN 1Rl gt g masimor

conWrttnfatnam lis |tlmm1mgeumcamompiomt |vsolh$erna|nV|acmlutem ot lhemogeneously

sus% &%bﬁ]al lﬁe{ﬁe@' gct | %%&ér'n?ur&tef:g&%pw {fm %R%mw?%?gstherapeutlc

agemonssopﬁenad' orec Whidh wllheprowdmmmlrcarageuttwm dftactior dogege. For
val

vioaf e, SR g oA DGR CBp o £ o uf Y SRl for bioacviy

upofi argcoastitutionu taddo thea dmaximstrr abncemmnd ishat therpeint odt which a

nomsgBRRIBo R Ree CA CRoTRD e 8558 of Sinéfe-dagedunits, the

amduneBahat dfra Maglyltmgap@nmeapbhcunbnrﬁemerallma is expected that each dose

har nmac J tion or
wil Bor0RiRS 500 RGBT AmtioRb. RN Ai i SORE T 2L Jipr Gxaml. doses
of baERFHEPES@hhEIANaRMPOL2D 54086 ¥.515ng36M 1 2\8g bSsaccharide in the
i ntended use, while the nmaxi mum concentration is the
conjggatenrum anount that will remain in solution or
honmobgeneously 5 suspended within the initial mXxture.
For instance, the m ninmum anpount of a therapeutic

Theaypsstne; Rregprationsiof yhe meesrAt dveniion Mmvobe dised t9j piglest or treat a

marhingl q%ubk%tﬂe}’ EHuprdn Raitidega8escepile ® aafekfiot by means of
substances, the ninimum concentration is an anou

admiRisegad F9iorGACCHP I BYSIPMIF oruaeffpﬁabt%ﬁ%t/f\thamaarpaé'ﬁat spRptionally

an iARXE [OHILE 9P GRIMHSIL & Ridiey (92- 211 hez PeioRt 2314 rWBhlﬁB) @ chlld (2-10, 3-8
hOﬂD eneous susp ensi on_cann be nmai ntai ned

o $45958P) s%gﬁ‘d@JQfégfétd(%?ﬂ s, 14t2rQe of o1 amguearss qrhaﬂ 6¢U'ta These

adnfhiStedtRnt hedyainaubé %j@d@l@h'\ﬁaamqurarﬁ@g&lam |hMapéﬂtoh<éial intradermal or
expected that each dose wl] rise 100

subg.,rtg@qgu.ﬁ @qusg@ﬁ webche%{@c&;mglsg@ o gwengallagragntary respiratory,

gen@dﬁfﬁﬁl’ﬁra&@slﬂﬁané%fal E@rﬁﬁﬂtﬂaﬁbn SACsdtHesdesthar theatPertO8k pneumonia
of saccharide in the

- 2. 50
or Ui ORI &5 Pielerorh (9 BRTARDAPGB GTIRHR OhPhPWBOSACEERR be more

effebtiVegNbrévRntaaly th@s mduétmgprntéda@ﬁ A itd 'eRflest sté@é‘)ﬂmy\lthough the
(for exanple a human gatlent susceptible t

vacgipg e&thednverwyn Rhke gAminizigreriastingls dospgcmeenens lespof may

alsoshléfcgfﬁd%nﬁlbtef’é!ﬁ%@therr Qe sAmBUIRRE op%'t |dﬁfétrerit8t|mes (for instance if
optionally an infant gunder 12 nont h

sac?hj_ezldgg are presgntdp a;vacgin ﬁ'ﬁﬁ?@ﬁ?j‘" be eqimnastefrgd f@pargteéy atythe same
time3oP 1yY2aideks adftertfb esdiRiRistratlotr 3l .a b4ctéfaloproldin 1AcyiR@rfen optimal

or an adult. These 20 adm pi strations nm

coofdifjatiep 0h e immynferasRpRSSRISHL egPect tﬂ@@%@fﬂ%ﬁéaﬂﬁ tion to a single

routk B TAARKIBRALAT 2 Eiffdredt RLRRUSE ddmihREatioh mayaowus*ezss aFor example,
adm nistration to the oral/ali rrentarﬁyNh'Ires

viralyaniaessrmAnde admisieref i dptRa™y LhaRerh Feteins may be

angrﬂQt@l'ébeFM {irfrarbscudre ot D@Ohtr@fasﬁneUﬂ%cﬂarldﬁs &l ;5ré§ent they may
dia is preferred (as nasoghar eal carria

@ﬁ{@l@%@@dm e dDpan terial proteins Thay be admlnlgtered IN (or ID). In

addition, the vaccines of the invention may be administered IM for priming doses and IN

for booster doses.
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15

20

effectively prevented, thus attenuating infection at

its earliest stage). Al though the 25 vaccine of the
WO pwenodzan nmay be admi ni stered as a singl e dosSBCT/EP2006/006270

conponents thereof may also be co-adm nistered

toget her at the same ti rat different tinmes (for .
Vack g piraEattn 1 SEnemu Aaedioatd §redhn PRRERY TetibHat Sho adjuvant
appfdaeRe (6% Rl MIFI S sNewedns Rha) atiedy) Merune Res® New York).

EnchERaen gt IReepieg i Gosebrpy BRI DSUGral AR 8- of

the i nmune responses with respect to each other). In

addition to a.single 30 route, of adm .nistration, 2 "
A Toet et O b8 IRienger s pleCets tof Ak e B bagE e Gomposition or
vacEXa PR, inveritiba] camprisgenNthersiep bemadhy theMeifednd MenC saccharides

(intradernmal), ils acterial proteins
of iRt arad taeITRpanaebanEnih Wi Wenirandilany tatpave not
beef atddeaddcORiingtoahd MBEEHEN, ahdh &jth EEharragcatioally stceptablel dicipient.
(or ID) and bacterial proteins may be adm nistered IN
(or ID. In addition, the vaccines of the invention

ThelB¥nd & onipiisings tesraprideahar cmprisesy heleFearedn@ntdll bpthe inventors
for booster OEEF. %? WO 2007/000@43 FCJ/EPZOQﬁ/O&@Z?O.t P
to bg.aptippally FuBBUHaR(eWth theylerBs AFINFISHRG OF i 15eASFhON/ARE | Frisists of,
ms&&ﬁ%@?ﬁﬁéqaﬁi@wauﬁlt and adj uvant approach" (eds
Powell MF. & Newman M J.) (1995) Pl enum Press New
York). Encapsulation within |iposonmes is described by
All retdréide @ patdnt BpplRatiors a5, Bithin tHis patent $geeificatiqreste inéorporated
tGF i nvention is a process for making the i munogenic
by rg iNefY™ or vaccine of the invention, comprising
the step of m xing the MenA and MenC saccharides of

the i nventjon e t he nethod of the invention,
They BB By U " (e 2CRaTB MRS SURERSRmABe dREgPlsgelow are
carrie®d dli@isingvetaid 0 techiiduek  Whieh pRawehkeown aad Iryutine to those of skill

. .acceptable excipient. 10 The terns. “conprising”, . .

n W gprertwiss dhsiie descibr incfdfBi, 58 Ranters, Mystatve . but

do ndtvimittties mvedtibnbe optionally substitutable with the
ternms "consisting of', "consist of and "consists of',
respectively, in every instance. Al references or
patent applications cited within this patent
specification are incorporated 15 by reference
herein. The invention is illustrated in the
acconmpanyi ng exanpl es. The exanples below are carried
out using standard techni ques, which are well known
and routine to those of skill in the art, except
where ot herw se described in detail. The exanples are
illustrative , but 20 do not limt the invention. 14
WD 2007/ 000343 PCT/ EP2006/ 006270 Exanpl es Exanple 1 -
preparati on of polysaccharide conjugates 5 Exanple |a
- preparation of meningococcal MenA and MenC capsul ar
pol ysaccharide conjugate according to the invention
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MenC -TT conj ugates were produced using native

pol ysacchari des (of over 150kDa as neasured by MALLS)
Wo@rome04%| i ght |y m crofl ui di sed. MenA-TT conjRQEERB06/006270

were produced 10 using either native polysaccharide

or slightly mcrofluidised pol ysacchari de of over

Exagiles, as neasur ed by the MALLS net hod of exanple 2.

Si zi ng mas by m crofl uidisation using a honogenizer
sacchari des were
----- r.__-= i Polysacchange SaNIUAdER_r . 15 In order to
conj ugat e MenA capsul ar pol ysaccharide to tetanus

Exalr¥eoh 8 - pparipacE merifgcoted! | A gndeMéntl capsularsgalysaccharide

coninl gtecaq:\(’g]l t q,l]@%glgnogf the pol ysaccharide and the
—%gm—%‘%rmrﬂ’ d out by a coupling chemstry

by whi ch the pol ysacchari de is activated under
MertbrTT alohpidatesnaérei pvodudey usingy natiMeandlyapcelarides (of over 150kDa as

mea%u?éb@tswmﬂtdsmtmle%ngw RFdflidiedMViehat TREH G ReDWaleeproduced

usm%; 8 Hatfvesp%%ari:qgao‘?tfggﬁ'ﬂlytrnlcw?lﬁ d@é?g% rﬁ%@&}ap §F of over 60kDa

as mwf%:bby the MA:S\eethodrt e§§rggl§r2 SSiaing as by mlcroﬂundlsatuon using a
honmpakyigacEmarsiflie. C-80 Hppgratds. JbktolysacdTariies ivefe Hhed. fidered through
aofzémﬁntgﬂ was treated with a freshly prepared 100ng/m
solution of CDAP in acetonitrile/water (50/50 (v/v))
to obtain a CDAP/ MenA ratio of 0.75 (ww). After 1.5
In onderitd esnjugbte denAaapsaarspaysazchdtideOtoOtetarius dexaid nigt @ spacer, the

folldvsi?ﬁ et WEETUYES Bdeslalent BdH g orihe AdYshBeraridatdrd Bk spacer
(ADFII‘)] és cgngpp&ljtogg ér&%uglﬂ{? %ﬁe%ifpﬁ%m rv@ﬁ&{ ﬂ?{’ gl é)ccﬁgjﬂdse %ngftlvated

und@g,\,p@rﬁrollp@ rpﬁ@gl Los By

ons BY l@eﬁtanéi'la ing; agl? Tryaps; gg"y iney yrldlnlum
tetraflusraborate (EDAPE AT hecspacegureatie withf the icyanytated £S thedughvdts hydrazino

grodsddid BaR aditadlé idobredink Wetweetthy @pade? aingfthdp@ )b dakdride.
using a Filtron Orega nenbrane wth a cut-off of

10kDa, 30 and the retentate was filtered. Prior to

A @Hﬁg/?ﬁéptﬂﬁ“ G FveiR, BFOR L% B SSCIRHG0 M B itaeBD preparec
100gng/mt sejutien pk&OAFain: Bertanitriielwatsh (8/S9dVivy) 1 obigin &GP/ MenA
rati@ot0.73 (@) Aftef b niimuteEAE pH was raised to pH 10.0. Three minutes later,

ADH LS Blie 16 Jothiread WDHNERAPFABY b)) 8%AITHAbHTbH®e WBRition was
e o S SRt o o

temﬂ’ﬁf@“ﬁﬂkﬁa'sa 22dUsted to 5.0. The puri f| ed tetanus

The |9§R ds %nmeéﬁq . r'itrbt@drﬁbe{a g%éiﬁsww \/ohf?ne69nd then diafiltered
e o .

anddbe eatantatefwamﬂllteceﬂjpl i ng t| ma of 120 nmin. The sol ut| on

S neutral on of. 1
Pricf 16 11 GERIST (tamlodBits dareanehiont el e plifted T salption and
the R sputioneveregtitutest torpeaichoa -coucentratiop of Gif7mgloiles PSAax and
10ntyIil oP2T06/ 006270 The conjugate was clarified using a

ED,Q(Q'PI Tetdyi- Qr(S—%"}Hetﬂ?lsarﬁlHBblfob ?cb‘r%bﬂﬂn@eﬁ%?%@lﬁ% to #OPBIR, solution

(20 S HATgP LPCOraER o e g O B3 AR g, P A Thg pH was
adjystefl {hé. Q:oTﬁ]euelatf@d(t&?ﬁwwox%dvﬁLS) a%&d Wh e getisialtin pump (in 60
minat@sytnreach 2 mg TT/mg PSAa4. The resulting solution was left 60 min at +25°C
under stirring to obtain a final coupling time of 120 min. The solution was neutralised by
addition of 1M Tris-Hcl pH 7.5 (1/10 of the final volume) and left 30 minutes at +25°C then

overnight at +2°C to +8°C.

15



10

15

20

25

30

35

40

(+2C to +8C). The elution pool was selected as a

function of optical density at 280 nm 5 Coll ection
waerarved4sivhen absor bance increased to 0.05. HaP@EEP2006/006270

continued until the Kd reached 0.30. The conjugate

was filter sterilised at +20C, then stored at +2C to
ThaG@JugaTheNaStearlfl%dthS@Qn? uPane filkerd and péAsy pdidfiasapsing:a Sephacryl
S400HE €dliimh dPharntdcial :Sivelded). (Wlengolurhn waisdsuilibcated iy dgand Tris-HCI

(pH'\"?@)COCO"YBSMl RECPMY %C&;?ﬁ’tﬁ a@@(édbréﬁte%ﬁHﬁ.) t,260bddeéd 8nahe column

2Bl T albtey 8o s %bﬁ”%sasg ﬁaw”a?ﬁ*&r’?ﬁaﬁ depsity,at 280 nm.
Colletign) steged srtencebsairansg increasss] ﬁ%& diAnest 3/3089"%9’| ew' he Kd
readHed (P80.yEa&ccdrgugate was fitet stedlised atureC, thentstalebed +2°C to +8°C.

The(?@&ﬂ!ahl &8hjudile ﬁa@ﬁ%}?saédﬂéadé’fﬁﬁﬂém ratio of 1:2-1:4 (w/w).
1- cyano- 4-di met hyl am no-pyridinium tetrafluoroborate

( CDAP) The spacer reacts with the cyanyl ate
In qrcﬂﬁrdegmuegt%'@an@zqaﬁéula@P%'Mfgcch@rdﬂ% @rm%*uettam'% via a spacer, the
foIIo\Asng methdd wis beedweBre chvale direlinganiithereolysaccharide and the spacer

(ADPR iy Tafebastds: a Boupingd BI%rﬁktrﬁ‘b LWHu@ﬂ i pM?B&&\Bh@e @ activated

undgz gntga)lle n B¢ a't %tlh ) ty1pJ pyr|d|n|um
AR R
grourisntet fes atstable isoueaa linki bsbwearcthp lspacer@nd Ae a@lwap&haraﬁe

2B e P2 e HERGEP R Pomims
solusibn &if ERAP ADRCceleAIie/wetes (80/58. (9/V))TtReohiain G CDAE/MenC ratio of 1.5
(wheplafter aI5 mirtuteks ahe psledas eaifed o pHA GLhieAt 2divatierc pHABM NaCl was

addB4 ‘i’& seﬁle@e Iat?nhal?th%Hﬁﬁatbhedf@m RECRAThES: MinutddRtd?SABH was added

ot B 0 18 S e AT SE ety 87 o o

fee@lontnr@ﬁ?e@%%%@%?é[ﬁ@'% H28 ‘Gt -of f of 10kDa, and

The g(é‘%qegcﬁﬂ]t q?th\gag\@gnée é?&??g F( 4”“%#8 {dé?)emfc%ﬁgtﬁ%t\ ldftffiitered with
30 cliies gho MNaSklxRe Adjt fa/érca“%ﬁai eaiprane Hi @ qel of JOkDa, and
the redenthteawasoiiitesed.r at i on of 15 ng/mM for PSCAH and

od O i B 70 LR S B
scales@mre ditutedpr 0N Naflutet reach @ @r@enm&m of16> Moty far R$Can and
20mig/insfoTM pH 7.5) was added w th a peri st altic punp

The( Jifidd téférﬁl}étt%%ld %sra%ﬁgﬁ‘ téthel AHrS%tdtlgan or@e5td’fﬂéach 2 mg TT/mg

e PR POl B é‘%ﬁﬁ%ﬁﬁq@g ns“@W@ s 7. 3as added

wuthaa fppn%taltléwmn oy 19.m@uf@ﬁ igaph A 'n?héa 9 - 9 GR Cimg PSCh
Thet fesultimge siblutidri wasl lelfty! 1@ddintat 62583 uddevl stirrirg-artdcpH pebglmat(On to obtain
a flr(a]r/céQplﬁ’\@ tiheN@f 1200 The 3BRItIOE Ivas Herhdutiafzedby addifon of 1M Tris-

Hcl al—FQ Oct ”Af%‘al \%IuTgﬁ] lftic? ’eft+§§:m| y?gs &Pﬂé‘&%s %érn r?ht at +2°C to

was purifi &d
§ephacry| 35 S400HR col um ( Phar naci a, vaeden) The
Thec obnjugateasae glarfied rusirgdai 1000 fites End wmourlﬁqﬂ-lusmg) a Sephacryl
S40OHR/ BolimNaBhafistid, "Sweddi) UDR €ol(dpWadXequiiifiatell ima® mM Tris-HCI

I I

(pH PBF?P? BSCFQMJ § @té Qa o& qﬂﬁg_g%ég I03Bed PR the column
cLe nc | 0 f

AL K e M G S R

Coltectbrsn stasled exherc ebsarbanas @ﬁtelaseq e 0P H%’a@ﬁe@nenw until the Kd

readiieel ©.20] Tigatenjugeste fwdst fitter Steeilisdd steeRC, #idGtoteldeat +2°C to +8°C.

Thesr*eeﬁn%t esnjﬁg;é?e H8d 5Hoelysatthatias: p"r&éuH'ré'@?J‘bf 139?1 MG/@W had

a pol ysacc de:protein ratio of
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16 WO 2007/ 000343 PCT/ EP2006/ 006270 Vari ous

experinments addi ng EDAC over 10-45 m nutes were
wa@20rjesd4dut - in each case good quality MenQPCT/EP2006/006270

conjugates resulted. If, however the TT carrier was

added last slowy to the MenG-ADH + EDAC m x this |ed
Varipgs gxpgsiments, addinp (rAe ovemi 0-48 uniguiestwase gatriads pldg: inseach case
gootExjpality NsmCs comugated Laulted. r lif, dtbwaver thadi Toartibew&dDAdded last slowly
to tr%tMQr'i@ ADH %Ijﬁ{t? nﬁﬁﬁ‘u?st Ib@%o Bkl L B%on;ﬁbél@'thé‘f-@oﬁ’@ Aot b ‘burlfled

(2.7/1) (ww of the conjugate was 1 ower than for t

conj ugate obtained via the reaction where
Expagraents wase aisp ¢armied eyt adding the. EPAE1alatipnce "ﬂtﬁéh%ﬂqactlon but the
finaldNPSRStia(R.7/d & (w/ev) bj/thsecwjlkgatdwwlasmertﬂhmnfor ltkeet conjugate obtained

via (RRATUERS WherceBDACI W alidd 608t U AtifutesTee!8/19Yfuth&rmore the oTT

and %anﬂ@e%ﬂ& %;D&i” owet Sga[%dthgy ﬁiea%ﬁre'&n |H%g§%cé r]?grtﬁ% c%njugate
e h et AC S B 1D oHn B o
hydroxyl groups were derivatized with ADH (wth an

Not& 6h lapProxPiat&®s DeRvAMaliorad the PYKIsaDEbridisoUPS per repeat
MerfSAM e} CDRM trddtmént irADHIabodt/8.aF %hofthyarxy| droawEdsere
derifRizEY ith293H Wittar\Btini iR Tf €ed bvdllable HydeH®! groueper repéat
sub@¥gi FNeh A aBbex . 5GP HpdrBRY| greupRaterivatiZed - withaDR|(€onkidering

there iPbRPahebiARbRIh 06 @8t repeasuiigr PS 3
pol ysgccharl de coyg?ﬁgg?g 1) PS03- TTAH process :

PSO3- TTAH208 20 b Enmul si fI ex PS was V\Ejd%
1 of N, 3| caps polysacchari ;anluqate
native PS was d| ssol ved overnight in 2M NaCI at an

1) PSOBITTR), peSdEseNtPS03-PN,,208 3 nmo/ . Before sizing, the
5 solution of native PS was clarified on 5 p. m

er. A honogeni zer EMJULSI FLEX C-50
smﬁg:?féﬂ'ﬂ%é% used to reduce the mol ecul ar wei ght and
the viscosity of the polysaccharide before the
PS aat iveidheanors trepbasifief d0¥% theeratigalohoikshuee cantentgrhdenetivdsPS was
dissBRed RFefidHt i t2IVPN§§§é'tr §n wﬁtt&? cBhéH?%flor’F"of BRAG/AL Bfore sizing, the

nu er In order to
soufhipt @%W?ﬁ‘?ve@? °'8r'@ o Bem bRl o Consequent Ly
A hempgggzer EMUp aigs \y%}lsg )to r e moleCular weight
and Hengsmenity oﬁglecpelysa@maﬁdmb@fpfd thg agiasition plepcElk efificienay of the
sizifgeddpeidid dh the clredie freganemhé yluﬁ%ﬁlm{dntﬁtﬁ)h%esﬁ@x@%n@ ofi%he total

cycl'epglﬁ{l@&t Lo&dg%qpﬁwve tﬁgg ﬁ%ﬁé??cgt)f %11 hrkd %se(\ﬁ@ x%}leduce the

ar we i'ScosI t
ot o LS e o g G e el with
a fixzd geomety tMigreuidids di30Xe 7 &@nentatacagm ohangipzw). ddie aim@f the sizing
wasft®kddave theimolpeiaessightyand theastssity@ff the/PS$ odbiotitya critival decrease
Ofléhﬁﬁ@ stopped when the target of 2.0 0.2 cp was
reac "Filtration of sized PS on 0.22 m 40 Sized PS
was filtered on a MIIlipak 40 nenbrane (cut-off 0.22

The gigp reduction wawdpng at @900 #pS00psi andyfollowed in-process by a measure of
viscosity. The sizing was stopped when the target of 2.0 + 0.2 cp was reached.

Filtration of sized PS on 0.22 um

Sized PS was filtered on a Millipak 40 membrane (cut-off 0.22 mm) at a flow-rate of 10
mil/min.
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17 WD 2007/ 000343 PCT/ EP2006/ 006270 TT derivati zati on
The derivatization step was perfornmed at 25C under
wa@oenriosaess stirring in a T controlled water bBtTEPZ06/006270
was diluted in NaC 0.2Mto obtain a final TT
concentration of 25ng/m. 5 ADH was added in solid
TT derivatizatione TT solution to reach a 0.2M fi nal
concentration. After conplete ADH dissolution, the

Thefd%gi%@iééﬂg?é‘@%pﬁféseﬁérfrﬁﬁeg-a@?fj:ﬁ iggc?]er}@ohfrﬂnd&hsgﬁll?@% Wer® controlled
watgyah, 1o iy i NAC 20 b Gt o find) G Sorenfsiin, of gsmarm.
ADMasaﬁi@e%sqﬂ@ﬁprmﬁqg}e 'B'Hsglgw it feggh élﬂ-?Mé'”i' ¢s\Gentration. After
conmlettemm—!‘leisstﬂmtionatﬁezsnlutimn vetseget atbiéGpﬂ-l}_/-v(m withi@&d up to
EDAENa2 tHed BRI the TSIVARDHL dHutiohQo R 4 BRal OTOEM T8h&drit@fon. The
e N Ng. r e

o W8S poiR B2 1 LERURS S RED: Hdeh B4R i V;fﬁ%-e
Aftefdbe flesivatization $iem tBe R Was Falsash WP JArREE:P itha do stop the
readfiDACT by splutichuwis left Flringd? dbuist under phl negslatien befone theodiafiltration
ste@ centramate nenbrane (0.09 n2, 10 kDa cut-off). The

sol ution was dial ysed agai nst 20 vol unes of 0.2M Nad .

. IThe followup of the diafiltration step was perforned

Diafiltratiogant i fi cati on of ADH (TNBS assay) in the

perneate after 5, 10, 15 and 20 vol unes of
TT A dafivdtive alds anafiltéfedhin lordeatto esmove Ghré2cted ADM-BNBEDAC by-products.

Thefda L Aéon 'e{st SSrffimed oﬁ-ai%erﬁ'ﬂrarﬁéﬁé A0 EmE Md déaﬂaﬁlﬁﬁ). The

at W- I at e filtered TTAl
SO“&'@ “iaﬁéjall?héste ra@&mgf?(?y@lwgoﬁ -W’ﬁ‘ﬂa?conj ugate The
Theclghew-up i he digdifteation Stege was tResfofraed yianguandificatipn of ADH (TNBS
assay)iin trel pdrBdatecaftee Bt 1@t 150anda20 Wlurgesrbf diafilRatdnNaCl , an
initial TTAHPS3 ratio of 1.5/1 (ww, an EDAC

. ent i of 0.5 ng/ng PS, and a TT concentration
F'"'%&%dﬂ‘n%??n”ﬂpn 0. 15M Nadl . 50nmg of PS3 were dil uted

in 2M NaCl to obtain a final PS concentration of 2
TTapgvasi finalih §lterd8 opu@.R2 ived cTiiHTeolbnaneo (Milinsckd#0)uateal flow-rate of 10

mi/Rin2 thé\Rtdred UTL pRsthRnGRiE@EE f/Atcon of 10 nmg/m . The
PS3 solution was adjusted to pH5 with HCI. EDAC was

ed in solid formto the PS3 solution in order to
PS?&E@F%"I‘W@I concentration of 0.5 nmy EDAC/ ng PS.
The pH was adjusted to 5.0 0.05 with HC and TTAH was

Thersandiibhy ofgstdesksiwerd tharionowieg: (al i quot s/ min). The
resulting solution was incubated 109 min 40 at + 25C

an b PR EaneRraen, Jop it e NGl 8y RCrTalSs rato of 1.5/
(Wwweab ERAG sanesptration of B9 H/Mg ASTANE 2O cppeentratigmal 10 mg/ml in
0.13MNaCBO m n at +25C.

50mg of PS3 were diluted in 2M NaCl to obtain a final PS concentration of 2 mg/ml. The
purified TTan solution was diluted in 0.2M NaCl to reach a concentration of 10 mg/ml.

The PS3 solution was adjusted to pHS5 with HCI.

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 TTan was
manually added in 11 minutes (aliquots/min).The resulting solution 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 5um 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
wQad7H0080843 PCT/ EP2006/ 006270 2) PS03- TTAH pPOI/ER®06/006270
PS03 H TT215 Sizing by Enulsiflex 5 As above.
Filtration of sized PS on 0.22 p.m 10 As above. PS3
derivati zation The derivatization step was perforned
2) PS03 A5G, pholeyssc@BO0RHATR15tirring in a To controll ed
15 vvaterbath PS3 was diluted in NaC 2Mto obtain a
Si fi {Bal ncentration of 3ng/m . The PS solution was
izipg by Fmy ?3‘ before the addition of CDAP (0.25ny/ ny
PS, dissolution at 100nmg/m in a mx of acetonitrile/
As abBlv¢.. The pH was increased to pH9.5 with NaOH before
the addition of ADH (8.9ng ADH ng PS, dissolution at

. 100/ nd . The pH was kept at 9.5 and
F"t’rag'ﬁﬁﬁ’ ts&fdgﬁg gq%um nut es. The percent age of

derivati zation 20 corresponded to 2.4% (2.4 ng ADH
As deng PS). This can be neasured wi th known

techni ques: TNBS for the estinmating ADH, and DVAB or

(Monsigny et al (1988) Anal. Biochem 175,

PS%@%@%?&#N the PS quantification. In this case, TNBS

dosage was 228 g/m and PS dosage: 5250 g/m . 25
The@evigatizatien MepofasARiformed 2425°C ander chetireusfstitring in @ gésontrolled
watérBhth. PE3REY difitedBi. NaCI(IM oistaih a 3D Saeshcén@idion of 3mg/ml. The

PS %IQMasE eétﬁ)Hb‘SO ef%r eeacdo?fon%?'é[’s%li%@ 98m geP f dissolution at

0
100mg§Eltlp\9én Ps%pltr 39 8 égr QH before
the agditiompi-A dﬁfanang gﬂﬁ dgﬁS@lyﬁi@n aBGOlemlurt P l). The pH
wasPk&giHatde15 wadl ireguiaes durdfg I60emaditasn TCITedpercbotalgenofvderlvatlzatlon
corrHE‘;Scﬁﬁ%H &g Zb‘% @mﬂ AB Y1'00 q”@t SF hlsTB&l dbahbdduréd WaR known

ut g{‘f ﬁestlgiqﬁ 'NS;W& é ggsa?ﬁéig %ns%%y et al

<19%|Amab§ucemem XN 530350'741% PR oaflnttwé case, TNBS dosage
wasdd 28 id/mnt arid B8 desage: \BAS0 pgimilor mred by a quant i fication

of ADH (TNBS assay) in the perneate after 5, 10, 15
Givemtthe 20w wb ADhEs 13#.2dand tHet Martaf ghve. repedttunittaf $3$ 308 368.22 (naving 1
COaA drgAHOWagodps)ahene i§ i1l gmelds ohADH22I St urnelefdf repeat unit, or 1.3
pmaIEs TR ADie / 6M0B infisie kst reAktivat hyairdyDgroupt 209% of ®S3ryldroxyl groups
werd A®H inbtifiee dydo\drowgs. t hen stored at 4C. 19 WO

2007/ 000343 PCT/ EP2006/ 006270

Diafiltration

PS3a4 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 pm

PSan was finally filtered on 0.22 um cut-off membrane (Millipack 40) at a flow-rate of 10
ml/min. The filtered PS3,4 was then stored at 4°C.
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PS3AH TT conjugate The conditions of the process were

the following: 5 An initial PS3 concentration of 2
worggorooddms 2 M NaCl, an initial TT/PS3AH rati o PET/EPEA006270

(ww), an EDAC concentration of 0.5 ng/ng PS, and a TT

concentration of 10 ng/m in 0.15M NaCl. 50ng of
PS3RsTAIGomigate| uted in 0.2M Nad to obtain a final PS

concentration of 2 ng/m . 10 The purified TT solution

The‘Qgﬁd.ﬂ&?rlﬁéﬁﬁethcQs@%m fbipwirRRch a concentration of

e PS3AH sol ution vvas adJ usted to pH5 Wi th
. EDAC was added in solid for
An mmauPsarpqrﬁe@trai@n @f 2 imgheh i 2 r{\éﬁC' een%ﬂtTH{’ﬁéw tio of 1.5/1
(wivD, an BDAIDAGHcemtyafSh off0.6 mbimuBSadnd st B comncehiratior0oD0 mg/ml in
0.18M NacHiCl and TT was added in 10 minutes using a
peristaltic purrp The resultl ng sol ution was 15

i ncubated 110 stirri
sOmasgh et ares §1Ged in 024 FRRRAIS etlapi3 RS Boneitatin of 2 mgiml,
Therpunified MEsolutien wak dilited |ma§Nhrda@Irtalrea@da byncedtiatianoef 19fmg/ml.
The P83, s8tutia wakiaajuétean@l pHefvhth 0. M n at +25C. The
EDA&S’”UV %aég%eﬁﬂ& fbé(n g% o%t%ﬂ AR B2 a final
W.

hacr
congedigep P10 '88 a3 Iuﬁbe 1 &P% Witk HCl and
TT Assaddsed. in 25 mmutesamsmg of peyistaltic PS™Pn Thezzegwltmg Aglution was

incuBBfddet 103QinRi3 20 With stralhg @nd pAsebalatichlo shtaip wofatat coupling time

of 1gb hl T h%;ho Lﬁén% fr%utl%ﬁgéocgspbw%r?of 6 Ig%rtﬁsglg%l O 7Hand left

o S ey o ﬁrsgéi\m%@g@%fﬁjeag%% HRIMEBREAE apiniected on
a Serthachk SAPQIIR ol e the following: 5 An initial PS3
concentration of 2 mg/m in 2 MNaC, an initial

3 p'§5/3PS$uﬁ rB@égsa B33, 0. 17247 (W w), an EDAC concentrat i on

a IT concentration of 10 ng/m in
0. 15M NaCI 50rrg of PS3AH was diluted in 0.2M Nad to
Siziggthy Emulsifiels] PS concentration of 2 ng/n .

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.

20



10

15

20

25

30

35

40

10 The purified TT solution was diluted in 0.2M NadC

to reach a concentration of 10 ng/m . The PS3AH and
w{a7003000383 ons were m xed and adj usted to pH5 WPCTIEP006/006270

EDAC was dissolved in a Tris 1 MpH7.5 buffer. 40pl of

EDAC were added each minute (10 mnutes to reach the
PS3mpAT/gomjygateo (0. 5ng EDAC/ ng PS)). The resulting

solution was incubated 110 min at + 25C under
TheZohéifibMPofaRé pRIdesLABIAhE IdWhPbt ai n a final 15

coupling time of 120 m n. Then the sol ution was

neutralized by addition of 1 M Tris-HC pH_7.5 and
An indigt P88 Gangenffatiopsef 2 madmk Bh? M d¥atlnar "f'ﬁ?iaTT/;?Si%AH ratio of 1.5/1
(w/vg)| am iEDALT comcentrafion obodbrmgengaR8, andpekk echaentration of 10 mg/ml in
0.15peRBaeryl S400HR colum. 4) PS03 HTT process : PS3

H TT218 20 Sizing by Emulsiflex As above. 25

Filtration of sized PS on 0. 22t? . m _As agove. PS3
50mgeht R s Siviech Gl HBE] (p29h15a3 BRl b goragiration of 2 mg/ml
Theperified TEdolatio?®as diluthd foh2MNtido sedahra eapcentrationeof 10 mg/m.
The®®Y, [, 8hd U sowaibRs WatdmixBSandrsjudtddub s vatiNaCl. 2M t o

EDARLAL Nk olvel3h apﬁis‘:?ﬁli—w.ﬁ%uffgn 4%&%@ b werbRAfde@ich minute
B e e e
wassiobuldteth WMlsmieeat gt 25°C ADEEN stirdng andHpigrepwatigs to obtain a final
coupling2Pheldfi 120 rain. TAEMPHedolutionvasMeNadlidedvimsaddition afddedris-HCI pH

7.5 4% [3& 3 rﬂfﬁrétsctﬁl"gi fh&%ddﬂe #As fi%l%@ﬁﬁe@tdﬁ%’gpmﬁﬁembrane and

e L S

5.0+/-0.1 and regul ated during 120 m nutes (44" +
4) PB03),-TT phecassaRSp-TM2d8 st opped by i ncreasing the pH
to 7.5 using sodium hydroxi de. The percentage of

_.der| ' i.on corresponded to 3.7% (ng ADH ng PS).
s'z'gﬁlggv%éggsg@xwas 40 220 g/m and PS dosage was 5902

g/m, thus there is 1.26 noles of ADH/ 17.44 nvole of
As abepeat unit (=nole of reactive COOH group). Thus,
7.22% of PS3 carboxyl groups were ADH nodified COOH

Filt%‘ﬁgpﬁ?siz%hﬂpoﬁg%_lg 0343 PCT/ EP2006/ 006270

tration erivative was diafiltered in
order to renove unreacted ADH and EDAC by- products.
As apegedi afiltrati on was perfornmed on a UFP-30-C H24LA
menbrane (42 cn2, 30 5 kDa cut-off). The solution was

psﬁ?k%gﬁgtig,gai nst 23 volumes of 0.2M Nad . The
followup of the diafiltration step was perforned by a

quantification of ADH (TNBS assay) in the perneate_
Thegerigatizgtion gtepiwasaperfaroedat Aves vith eaniinueys giringin a T° controlled
waterbath. PS3 was diluted in NaCl 2M to obtain a final PS concentration of 3mg/ml.

EDAC was added in solid form to reach an EDAC/ PS ratio 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 ug/ml and PS dosage was 5902 pg/ml, thus there is 1.26 umoles of ADH / 17.44
umole of repeat unit (=umole of reactive COOH group). Thus, 7.22% of PS3 carboxyl
groups were ADH modified COOH groups.
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Filtration on 0.22 p.m 10 PSAH was finally filtered
on 0.22 mcut-off nenbrane (MIIlipack 40) at a
wo barooste of 10 m/min. The filtered PS3AH eST/EPmE®NG/006270
stored at 4C. PS3AH TT conjugate 15 The conditions of
the process were the following: An initial PS3AH
Diafiltratient ration of 2 ng/mM in 2 MNad, an initial ‘
TT/PS3AH ratio of 1.5/1 (ww, an EDAC concent rati on

?f dirivatiVe/ WRis Fftafiieiét an bId&ORF fethdd iuffeaetedl ADMD/ARE EDAC by-

prodgtss THE R ton A asitoried 4] AT pLsa L Gy mbladftda o, 20
kDagyit-pff). dhe polution wes dinlxsgd agpingt %%IV‘? ¥mes o\ kY ANatlo 1 each
Thedfotlmnap rdf rtbé idafiltation Gtepgwad perfoimeedPBR AHyuandfidation of ADH (TNBS
ass§59||N¥HeCHb$m\é§t%%ﬂ@ 51D, BERIdITRY vol@hesTbdigtitravm adj ust ed
.05 with HO and EDAC was nanual | y added in
nut es (equal part-aliquots added each

F"t’ﬁF'HUt‘{éboﬁé‘"} esul ting solution was incubated 110 min

at + 25C with stirring and pH regul ation to obtain a

PS.Af iwad! firzy \ltérag dni 022 @im EdQofNMinembrdite(Millipacks 90)udti Dflowmeste of 10
ml/@g%ﬁﬂn{&&ﬁjpgé %&bﬂ%to?éd IMeHis-HO pH 7.5 and |eft

e conjugate was finally clarified

on a 5pm menbr ane and injected on a 30 Sephacryl
PS3g4ddHRNfugaten. Concl usions: Different conjugates were

made using carbodiimde chem stry in the conjugation
TheSofBliiold6t the Brdcas! weRIARRGRMRgided in the reaction

solution can be eirther the TT Pprotein or the EDAC

.r.e_a[qent The time of addition can have an effe
An injftial P83aH @qr}qgntf@}mnu@‘az gg/ml bR W@i@n&nQ@VTTlPS%H ratlo of 1.5/1
(wvopan IHDAE@ sonckhtratien shit® rogimm RENasd andl commtintratiors ofv® eng/ml in
0.18MR@ACi 0 prepare both conjugates. The way in which the

| ast conponent was added was different. PS3AHTT217
conjugate led to a product which [
S0ny B8 W Pl ofh 0 QALY NG b PEA TRPIERAEDfGpnirgton of 2 mgim
Therpunified 3T soRfionyBas didted 08281 IvaSTY tBPeatcd cwg2Rpation of 10 mg/mi.
ThePSSBAHBRE T soiioHY #efe mhevrygdthercoul d not be filtered

Th@g)kﬁgﬁé'éoﬁhm ey (’f@ it HCP R Ebﬂ \Q %mnwae&d in 10

e reactl
minkleR (608 ParEAIAETS 99488 ARTBBVIRLY Be Frsyling SelLfR e ingted 110
mnnmmzﬁ&qwm@atl@@g qnd. 8 ragujation, tgovbiam 3| fingkppgpling tinagi@kd20 min.
Thehithé tsofutioh asRiSAlttalizea by gdditdm of ericTrissBCapHNDSamd left 30 min at
+25561 RR¥ Yo g%ﬁp%)ast ﬁhﬁlycéanf’ié%ia@nté’ 5 iMémBrane and injected on a

Sepﬁpgrgrc’%%dtf P‘ﬁ hydrazi ne and carboxylic groups

gmgm ysaccharide, and thus could lead to
a nore cross-linked conjugate with a weaker final
Conchisionsfter the addition of TT in 10 m nutes.

Different conjugates were made 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.

PS3,41T215 & 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
product which met in-vitro criteria. This one was made by adding EDAC in 10 minutes.
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This effect is not observed for the PS3AHTT217

conjugate. The TT incorporation worked better by the
w@aai7ooems of EDAC in 10 m nutes, perhaps due tRCT/BRSD6/006270

intra cross-linking, 10 and better inter

cross-|inking between hydrazi ne groups of the PS3AH
Ps%mﬁ%érmk@ﬁ?% hoyeweipsowd nphie fitesed PR starile megkrarg Fer this one,
the labecofbneanaddgatie theareattion MESVEINES therT v 1@ atindes)onl y

Fmd@fl“'rfF*SﬂHt%s Jrd H@Hyscﬁﬁereﬁth%r PothYoAfgaRs! @ead/i s &M )t REDAC is

add%{fﬁsﬁ b%"("‘ﬂﬁ?\P ﬁé%ﬁg %g@t \)eda(?ﬁmg %nd %%?o PI %r%ﬁﬁg thlg1 rcgm lead to

intrapgresse kinthehiaragine 3N G BRI d5PLRST TERSRE oy the RoppaGharide, and
thusc oojildgdead do = e | Fosd-tkeld ecomjugaiten withSh ovmeaker didal ratonafter the

additanbh‘f—'de ahisied ugat i on step was beneficial (however)

This gf'fecwkt gtoog)ste%gj ngﬁ'nteePé\@eﬁ'?Zi'P@o J%M@ T% mcgaoratnon worked

am no ar bo
fa cross-linking,

vetgy by, 416 BaRY ShEDACH NS EiiSs.drarhan, 8 1 ey

andr ester iinter -c@¥sseinding C@wegn dydeazine prups off thesPPapeand wgrboxylic

groupslfthd profere addi tion of EDAC to PS 3 did not have the
above cross- linking effect, and the slow addition of

In tr{ﬁhq%rsg%ghn\ér% SSh TT | eltr(wjeg ggg%@%\gﬁe%\{mﬁﬂt m qrﬁ)bpartlally derivatises
the phlysarsheride étpu kaep tcgnpaJodafrcpfvtathslaéW@d@meﬂt@@es intact), again
botHO@aCtgaampR/ ardheatboiyt yrdupsakre pravpondehce atigislawaddifiBof EDAC

in aTﬁél’%B’ﬁﬁugaﬁorEQé&?éisJEé\%ﬁma? EDAC TTAH added in 11

conj_gate where. the TT. was. ADH. derivatised .(and .comprises .amino. and carboxyl
gro %Q) .whereas the PS3-was left-with its native reacBE—BR3AndA\DEIOOH groups as

part rgpé@_fng -gubunlt %R@%dm—oﬁl%g EBA'CV"(OII-QS 31'8 d]HBfeﬁave the above Cross-

vitro characterjstlcs seebelow.. ... ... . ... ........ 217 PS3/
ADH --> CDAP PSAH - TT EDAC EDAC added in 10 m nutes

!%&cﬁﬁct%! 7> EDAC PSAH -TT -> EDAC EDAC added in
: PS [PS] [TT] In.TT/PS [ EDAC]

("nllrﬂ e /n‘n/nd\ /nd\ ratio \AI/\AI/I‘m/n"N_IDC' m n

Comjo3 les(azzat-mlmemlm 0Cohjugation/ pmmtry FURMmal camgonent
3AHO01 2.0 10 1.5/1 0.5/1 120 (CDAP) punp 23 V\&dition
208007 OFFABHPC &G 000 D06 FRITTZI7, B6RROT 2 OrR ahidebiin
) 11 minutes
215 PS3/ ADH — CDAP PSan -TT — EDAC TT added in 10
minutes
217 PS3/ ADH — CDAP PSa4 -TT — EDAC EDAC added in
10 minutes
218 PS3/ ADH — EDAC PS4 -TT — EDAC EDAC added in
10 minutes
Conj. PS [PS] [ In.TT/PS | [EDAC] | Coupl.time
(mg/ml) (mg/ml) | ratio (w/w) | (mgimg PS) (min)
208 C6EO2 2.0 10 1.5/1 0.5/1 120
(TTan), pump
215 341001 2.0 10 1.5/1 0.5/1 120
(CDAP) pump
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(CDAP) Fractions 218 3AH002 2.0 10 1.5/1 0.5/1 120

(EDAC) (Fractions) Conj.

F.TT/PS Yield PS Filtr.yield

woe@e/0RB84aPS/ aPS aTT/ aPS ratio (wmw) rec (%WCT/ER20068006270
(%9 (%9 (%9 Anti enicity Anti nicity 208 1.84/1 69 95
10299103 —100* 215 0506/ 1-47 27 217 09841
298 100 D-0017| 1020004 218 0.PB8/ 1514 10105110 R4 22
216* | *fph@ti Ve to thg 208 conjugate 5 |Exaidfhe [L C -
gepar af | of Soadyphi Vuhgpol ys arijde ] upat f
zitqhe |n\6/l§eAHt| on Slzz(ls ng by II1E(r)rul s flagghPS vvag%?v\gi ghede102r?
t he—bHasEOAQE 15% t heorletical—rbi-sture—eofff38RES) The
native PSis 10 dissolved overnight in WI at an
initial concentration of 7 ng/m . Before the sizing,
chlif PSEHPSN| HielPs \ Fifiryibhs £ FHbe P AbSHUPE™ | oTT/ aPs
cut - (g ovv-rgo}g fimn. , o
honogle m"zg’r’“’)E\/lfLeﬁ e ppar hs das Udd to (%)
reduce the no|ecular veight ahd the vi|ddsigenicits| Antigenicity
208l ysjacelgari de bedor e |t hegacti vat 1@p stjep. Fbe 103
efficl ency of [the siZing depepds on the circuit 100*
i'}" ESSuT e el ptuIger falTgemtat T o preysure and ofT the,
St al 9{7 es nunber|. [A"order tO inprove the
effiC|encv of | sizing (land conskequently |reduce the
gt al| nogbar pf ogecl eq), t0ve hpnogeni ziing cefl of 103
Errulsiflex wag replaced byacell withla fixed 100*
OT1T VIL. I UIL UY o1 75m lll&fd(..'l. T1
%ﬁ § b nf 1zi ng |§‘Ib reduéﬁe) t he 222
ol ecul ar vvel ]ht and the viscobity of tlhe PS without 16
*relgtivieltd & 20B6drpasee of its antigenicity. 20 The size
reduction was realized at 15000 500 psi and foll owed
in process b of Vi sgosm .Th? sjzing i
L& !'..I A .'-! enlon

Flltratlon of S|zed PS on 0.22 gm 25 Sized PS i's

SizinglBycEmdisitera M | | i pak 40 nenbrane (cut-off 0.22 m)
at aflow—rate of 10 m/mn.

PS Sv&a%rv%

d
eig

ﬁed on t%e

b2a45|sV\lo)f

theore

The filtered sized PS is

280, 4eREE ST FEARRR R 0

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 ml/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

native PS is

total number of cycles), the homogenizing cell of Emulsiflex was replaced by a cell with a
fixed geometry (Microfluidics F20Y-0.75pum 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 membrane (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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Derivatization of polysaccharide Vi 1.5 g of sized Vi

PS was dissolved at 25C in EPlI under agitation (5
waorguoniodo343d3. 35 g of ADH (8.9 ng ADH ng PS) i sPEOEPIHOG/@6270

the PS solution. After conplete dissolution pHwas 5

adjusted at pH5.0 0.05 with 1 N HCl. EDAC (0.1 ng/nyg
Derivatizatien atipelysa¢charidde|Vid form The sol ution was | eft

60 min at 25C. Then the solution was neutralized by
1.5 gdfsizedNi PS wiasMissbivied -atiZh°Pid EPISuraedagitdtion € mgoéalt 1386 g of
ADHIN8)9 aig ABA/Mgr&s) isLadded o thesh'S sdlation. dfter cohplete dissolution pH was
adjudedd MPH 2.9t @O5 Witk 18SHCIEDACT (001 hig/rg PSYowasiadded frea solid form.
The B9RiGioA a3 g€t 60pnirBH5°C0 Them thHeSjolutioh MBS rdutralipedvisysadd@dn of 1M
TristHOl pHanG dn3 |efo arigasteasMihGR 2582 (Fhaxitiams2 BoGr8P Thetdwves obf
deril&izAlbh Wad estihatadtebe . 55epeasing the TNBSAo24de (mdLABHM0@mg PS).
TNEY déQge/wakfizq@ql | en®PSIdRBEGe Was 40800y /afoHPs 0/06YY umoles of
ADH P46 .46 Yniie o r_zé%ﬂrﬂr(m e{.8 K"r@ﬂaé@‘d&lﬁﬂi ¢d6 96Qrhole of reactive
CO@HQjTr'Gép on P, #s 7% @F VP@O@I%%% WefleADMahbdiRed\8OOH groups.

diatiltered in order to renove unreacted ADH and EDAC
. by- products. The diafiltration was perfornmed on a
D'a@%"ﬁf'Pﬂrmte nmenbrane (0.09 n2, 10 kDa cut-off). The

sol uti on was dial ysed agai nst 20 vol unes of 0.2M Nad .

PSVERE dEldtios-wids afafiltéreddinabidet ratremave Ldpeadisd PEOH GAEEDAC by-
prodleté 'Iqmléacﬂ‘raiijl{rétfo?\t WQ% p@&%r‘ﬁga 6 get%nltr‘aﬁ%?é’ nfbrhf (0.09 m2, 10 kDa
pﬁrgﬁat e alter 3, .5, and ol umes |
cut-giff e PR Has giaeee AGanS RO fPIdmes O 0AMNRRIAH was
Thef fohew-up dfithe sliafitiration Gter was derforned Risrfoauandificalion ofplel (TNBS
asséP)in &e perinkaisafer 8, 51 10léhd 20 Yotumes dheiafilirbtierr ed PSVi AH
was stored at +2/+8C for a maxi num of 4 days. 25
F‘ItF;iw AH-JE conj ugates The conditions of process were
itealioniqf) 9-644Y: 30 An initial PSVi AH concentration of 2
mg/mM in 0.2 MNaCl, an initial TT/PSVi AH ratio of
PSVA, bWds findliwfiterced dEDRAZ2 poncw i membranef (Milli2tckrdg)) mtya A8w-rate of 10

mi/ARATRe fifer6@ PESARH Mak Qtbred atl2/+8W ok airfaimdM diadays 19
of PSVi AH was diluted in 0.2M NaCl to obtain a final

PS concentration of 2 ng/m 35 (uronic acid dosage).
PSVigeTh&PNUGAEeSIT sol ution was diluted in 0.2M Nad to
reach a concentration of 10 ng/m. TT was added to

Thel dbRdiaNs Hibroeddstwers thefolb@ipg: to reach a final ratio of
2.5 nm TT/ ng PS. The pHis adjusted to 5.0 0.05

An \ﬁj}aﬁ; P%@i/&%lgbp#gﬁragglﬁ g&%?rlﬁffnggr? 95%71 [yfggg“%nhlln@aloﬁfMSUAﬁ ratio of
2.5/3 e/}, @nt EBASuUagcentiatiaraeh 0@52matgg BiSaand £0T hrporssatrgtion of 10

mg/fén 0.emiacing sol ution was incubated 50 min at + 25C
with stirring and pH regulation to obtain a final

o SCBEUAT AL T5y85 45080 Becl B0 7 BhALEC b of 2 o
(urgnis acidoderageht Thep perifierh d Teepltingavas \iilgtadr in QM Nall dp reach a
condénteatidniof 10 efgy/mbver ni ght under conti nuous sl ow

TT whi REHE tP RISVl 8ol GHUrORTS- @& tB REXcHS4A §Ral ratio of 2.5 mg TT/ mg PS.
The pH is adjusted to 5.0 + 0.05 with 1N HCI. The EDAC solution (7.5 mg/ml in 0.1M Tris
pH 7.5) was then added (in 10 minutes with a peristaltic pump) to reach 0.25 mg EDAC/
mg PSViay. 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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Prior to the elution on Sephacryl S400HR, the
waeonjogste was clarified using a 10 m Kl eenpakCT/EP1086/006270

The flow rate was fixed at 100 m/mn. The conjugate

was then injected on 5 Sephacryl S400HR and the
PurifigatieBt i on pool was based on a Kd val ue. The foll ow ng

criterion was used for the pool collection: from QD=
Prio&é@@h@%lzlﬁigﬁ d?ﬁs@ﬁt‘ié_(ﬁyﬂt&ﬁlﬁ)l-ﬁ,ﬁhé Q,‘Elmjf a%dwﬁé Hiified vdiRNa 10 pm

= . T I | . ..

P UG T Bl s e 4 18 g PR was en it on
Sephaghye S400R anthite cellectiomprghives asedi9n feldvap- afhe following
criteBohiveaspused for dné poali aufjectionb frameODFHB 05 [ab R8P ane harvesting started,

andffinisB8d dhed&ald @ n.  Anal ytical 15 The resulting
conjugate had a final TT/PS ratio (wWw) of 2.44/1, a

free PS content of 3.7% and a aPS/aPS antigenicity of
Steriliging BItEatAN 1 d - preparation of other polysaccharide

conjugates 20 The coval ent binding of Haenophilus
BeforaffiltttRioa ae (HdikovaRRBup Al bysokae hesr demperatlife VIErRen tharconjedate was

il AL S T i YoM 24 8

PRP pol ysacchari de was activated by adding CNBr and
Andlytingbat i ng at pH10.5 for 6 minutes. The pH was
| onered to pHB. 75 and adi pi ¢ acid di hydrazi de 25 ( ADH)

The Westltfl d&ﬁu%ﬂg ﬂaﬁ‘%umtl apE Sitb (Wr‘@}jof ou4Aa, falﬂ:eterlséf cottent of 3.7%
T e a PRP was coupled to purifed

m ctivate

andtae%&éstwlggﬂc@ %faégaé’j'bodi i mi de condensation using
1-ethyl -3-(3- dinethyl-am nopropyl)carbodiim de

Exa - tignsof antlobe gotysaddnaride tonjadatels PRP t o  reach
a final ratio of 0.6ng EDAC/ ng activated PRP. The pH

was adj usted t . i fj.ed, f.at '
S S el M BRSO A 1
carrieg @i byt eplipg chemistry gpvelpraskbyiGly el ¢nfagtion and Immunity 1983,
40 (@);i 245-258). HIBIRRP bolysaahacde Was autylated (ayABitingr@NBr ane incubating
at gl héﬁéa}i @Qﬁhﬁtewg?n@%cg{%g nlﬁﬂen%&ft??ﬁl?&'?%anﬁﬁg@bﬁ acid dihydrazide
(AD H@s-aﬁ%le@aﬂgf%@é@i°%%“%ﬁ8§§%% éun{thelarl:?g rHI tult?\%é%% @%ﬁi‘/ated PRP
waspenupieskctoheurifeid detaryfs toweld Vis cribadinsidesonggasaticad'sing 1-ethyl-3-(3-
dimMNyF&)‘linebrdp?l)@rBd)diighdé XEMCD.QEDAC?NVSSEddd(ME!tri\-tﬁ'él'activated PRP to
rea&g?{/@gghﬁ%rﬁyﬁdﬁggr%ém aé’tﬁ,‘_a%ofﬁﬁbhgihg gbﬂ W48 adjusted to 5.0 and
puried YERR DI WG SR SoIFBE" 100 40 A g Py gesultin
solution hwas déft dramittyee gaysvwithvraidl stiEing- Pftes Jitjratipa dyougle @e 0.45um
meRbRHEC @k dshjogatei wasl ppefedsarc ahssphaes/l F508HRU (Rharmacia, Sweden)
coluhPeq it FR 43S o BRARHER DY

MenC -TT conjugates were produced using native polysaccharides (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 Emulsiflex
C-50 apparatus. The polysaccharides were then filtered through a 0.2um fiiter.

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

00/56360. Briefly, the polysaccharide at a concentration of 10-20mg/ml in 2M NaCl pH
26
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MALLS (see exanple 2). Sizing was by m crofl uidisation

usi ng a honogeni zer Emul siflex 40 G50 apparatus. The
w@eloysasehari des were then filtered through a BCRRP2006/006270

filter. Activation and direct coupling were perforned

5.5 Do unped sen g Ao rada s BRaR SO nAgal I

5O/Wd\hiﬂwalm}ﬂ)AI2/6oM&c%6ﬂdé)Eﬁﬂi34b’B PN EPZL’B@E/A@@BZH}nmutes the pH

w550 S PO R AR 820 o

add6PARFexhyssprotdivipolgeacchbride ratio Of 75/11frc]>0MeﬂJV\5/112r<1 g\‘frtl\msndY 1.5/1 for
t
o EO e e B B T 2 o

added to reach a protein/polysaccharide ratio of 1 5/ 1

for MenW 1.2/1 for MenY, 1.5/1 for 5 MenA or 1.
Aftef e oauplting stee. glecios Wen adeed thadpalratio @h@y@lae/t’ﬁd%m@ 5/1 and
the Af-lt\ﬁﬁs htiiested up IpHSD. STrepmixtlrg ovateleftefor 3dldddutes. Bhd torgugate was

cIari?l 'u‘%m fa 9'0}191' RREeRsaK M) ar®f wés Men RRded it B"‘Sé‘ﬁ%cryl S400HR

COIUH'?'LH? ing an'léf(i'ét%@o?l']ﬁtfg c{}l N 5&]&11\5 Wé?év\fcﬁ? eef LSSr{llﬁrTr?s &Id? 5. Clinical lots
werg|fiterggaRn fan Peficama stadlizinge embszngd Wit E?S&ﬁ%pwes had an
avela4e Ppidigsafchadterproteiniratyp afr : &1 (wow). buf f er of 150nM
NaCl, 10mMor 5mM Tris pH7.5. Cinical lots were
7 VA TE nbrane. The
o I . Sims 5 age pol ysacchari de:
proteln ratlo of 1:1-1:5 (vv/vv) Exanple 2 -
Detdetoes wienatcoapledf tons HRILT sizevexainion sohgmmiopswhidh the samples
|@€éoor ®BNEhE h%%pkﬁéi lééérfthPls@aﬁéﬁ@gééfédﬂéﬁ Ridag0tédTthe light

oy i Aoy b rletitheklan PRuEF thy bhe other

handp garistarfesametria fafraciometereplaced £8-lig allpwed the determination of
the nMp@ntitypb e sample ehited i cﬁToemtheme intensitidse ithe Isired andrshape of the
maér%h%éé&fl@éfﬁ{ 5bIBtIHRTC ?ﬁ%é’&@t@%irﬂs‘d@?ed on-1ine all oved
etermnation o O the quantity of sanple eI ut ed.

Fromthese intensities, the size and shape of th
Thenmeearpkeculasaveiahtiol Weichh (Mahishdelinaceas i gumeidhgesgihts of
all thel spadies mwdiigieid by their gbspediWg meledalar veeight abdedigded by the
Sun@Bf%ﬁ\%m@bggn%@g edkk. the species nmultiplied by their

respective nol ecu ar wei ght and divided by the 25 sum

of weights of all the speC| es. a) Weight-average

nol ecul ar wei ght: -Mw+ 30 IWM n2 = _ - 1W. M

9) \M@mmavameag@lwl@rcw@ht WWht: -Mi- ITNM M Y

N, no 35

ZW M, m,
Z W, m,

b) Number-average molecular weight: -Mn-
D2 NM, m
" ZN:' m,

c) Root mean square radius: -Rw- and R?w is the square radius defined by:
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c) Root nean square radius: -Rw and R2w i s the square
radi us defined by: 27 WO 2007/000343
wean/aRBeN6/ 006270 z RRw or (r2)w - m.r; | PCT/EPI0P6/006270
is the mass of a scattering centre i and -r;- is the
di st ance b en, the 5 scattering centre i and the
ter ty of the macronol ecule). d) The
8%1"‘99\' S'It J,s defined as the ratio -Mv/ M-. 10
Meni ngococcal “pol ysacchari des were anal ysed by MALLS
by | oading onto two HPLC colums (TSKG5000 and
5000PWKI )mHsigdthien nebbnat sedtterdfy cehtrehieand -r- is the distance
po't%&@%&ﬂ@ﬁéde vvere Ioaded onto the coI um and was
Q. 75m ber ed, wat.e & |
pol yaccH$@ QQgé:PQtrﬁétaé‘gtt GQ?QF?fQOfagrPY'@ﬁ? e magramgfecule).
detector ( Watt Dawn DSP equi pped w th a 10mN argon
|y STt ;&blyé&ﬁeréitya@deﬁned abehenatio tMwr/diinact onet er (
Watt OQtilab DSP 15 equi pped with a P100 cell and a
red filter at 498nm. The nol ecul ar wei ght
pol ydi spersities and recoveries of all sanples were
Merdred ocot el gublyspcehasid B ware revialysed yi NALLSply yaadlirigapntoi wo HPLC
col&rﬁr@eﬁ gKGebooNaridhS0ATHWR) 4udedl inS€drhbiRaton. 28uFsRiRl Solysaccharide

wermlﬁibé:oalonﬂti/éﬁgﬁrﬁﬁséﬁw vs{é eﬁjtéc?%ltho ﬂ?&lﬂ' Bk%te}egi water. The

a
polygecharides AEmaelegipr S ROIAIN! sPatOBRACARCIoRd Iy vat &awn DSF equipped
withead MdmiAs argoe dasieo at 4&frma)gedsaroinfet&mévicyefaaciomnaetesd ( Yéyatt3tilab DSP

equ Bea%tﬁlébpﬁﬁiéenldhdaa r%dlmtéréubshﬁﬁdom sed trial. The
ornmul ati ons tested were: - MenACWY conj ugated to

tetanus toxoid with the I\/EnA conj ugat e contai ning an
TheAHno[é;&u(a‘P\DWelgmaWyc{lmeltlescahdi ngcoveriesampl all Lyamples were
= [
Calé{l?ﬁé tﬁgthﬁszeAb%%nj ugat € C%Q?Bﬁﬁ]&rﬁiaf f sr?ggéﬁ tﬁﬁaAcFéra 4.12
®rding to exanple 1) - 2.5/5/2.5/2. Sg F3 - MenACWY

conjugated to tetanus toxoid with the MenA conjugate
contai ning an AH spacer (made according to exanple 1)

Exa'[g@?é §/—|?C|§fél 2Q1 A3eE&ng BV £fHket WSH% 5% %Q&W\(

con VECCBE oup - MencevaxTM ACWY On day 30 after
i nocul ati on, a blood sanple was taken fromthe
A sipgleicesé of diff@d@nV¥orm0atiof06r IMeh ACVYEE20i06 M8 Gdiftinistered 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) — 2.5/5/2.5/2.5ng

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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The bl ood sanples were used to asess the percentage of

SBA- MenA, SBA- MenC, SBA-

MenWL35 and SBA- MenY

WO e®poodes S one nonth after the vacci ne dose. ECWBERD06I&6270

response vvas defined as 1) for

The ob eohs

Me

antlt?qpé( tﬁrg
4 foldi{pe RLsRFC|

of

ost - 1 0

ese

§5851he Blroef
A

initially ser
n

nst MenA. The
to 90-95% when

i

i
respoRse WAy ;'";%2?@@075%@“ ierSB‘?W 6&”5’
antody if€e agai :

responders rose from 66%

onegative

€, SBA-

Clne
é’aB \ign

yfigeo
percentage

t he AH

Resgaicer was added. This was reflected in an increase in
SBA GMI from 4335 to 10000 and an increase in GVC

As thBQIWIg)t 0Tagoq)e ﬂgowsﬁﬂ'ém

Pespons Apains Qf‘
eMsaapqrM@ﬁ@déed Tﬁ“?( wes refaCiein aningreaseda SSA

mcr%%seﬁé@wuag
to 9998w

i 5%|p¥certnli‘ %éﬁ@nA %n;égﬁb' ISPRER

ai ns
onders

r'é,’EQ ?om 66%

GM1 Fromoad3s tal1900and er increaselie GRBBAGMIS twy20-48.tSuvprisingly, the use

of a(,ﬁﬁigage"r%@o 188% éﬂﬁic@se%ﬂﬁ%né

vva5|

increga 1Ahe Pipest

f&pbnset

inMigh@as seen by an

t@;%oy rlegg rbc}r:e egﬁ'& 25 m?.% %‘E E'\@@Gﬂ?’ﬁﬂpﬂéease

could Alyahessesngp the SBAHLSM aQSmSHéeQ 04257 1223 /andmagpinsg MepW
(46219541 8) MBieb AHpBRLE: BALinFo8Gees. 10290 47.83 F4 5/5/5/5
66.7 4335 5.46 MencevaxTM 85.7 8022 27.39

1) _
F°r’5§'éﬁ%An3;Lgn/|%P Eﬁf\gﬁ&(ﬁrzb?ASAﬁgﬁ%%MT 3989 Z lg'%
2 _S5AH/ 5/ 2 5/ prespgndersasog 12 E3 GAH/ 5.2 EHGME ﬁ
F1880858.4 F4|90%/5/5 73.9 239&8® 84 _MencevaxaWB80. 0
F2 Déde3p g1 Fesnul ation % SBAgdenW SBA- MenW (g5
F3 sz o V| QESPONICTS I T _Fhhody © ey °L27839°
L ITN VI Il 40 J7 OJ 40T 14, JJ [o)
F4 %38 5/ 2 5/ 2 5665 5 4257 6 39| 4836 5/5/5/5 05 _E>A4B21
Merk@vax™Menceva8fm 86. 4 2714 188822 For nul at i on2PB%$BY
MenY SBA- MenY GMI Anti - PSY GVC
Formulation % SBA MenC SBA-MenC GMT Anti-PSC GMC
responders ug/ml ELISA
F 1 5AH/5/5/5 69.6 3989 12.11
F2 2.5AH/5/2.5/2.5 81.8 3524 12.78
F3 5AH/5/2.5/2.5 81.8 3608 8.4
F4 5/5/5/5 73.9 2391 8.84
Mencevax™ 90.0 5447 38.71
Formulation % SBA MenW SBA-MenW GMT Anti-PSW GMC
responders ug/mi ELISA
F 1 5AH/5/5/5 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 ug/ml ELISA
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responders /m ELISA 29 WO 2007/000343

PCT/ EP2006/ 006270 F 1 5AH/ 5/5/5 91.3 7122 16.3 F2
wQ2MBAR. 5/ 2.5 87.5 5755 12.52 F3 5AH 5/ 2. 5pC1/BPRI06/006270

5928 8.88 F4-5/5/5/5 91.3 6742 13.88 MencevaxTM 91.7

— 4854 21 .02 Exanple4 CHAecal—t++al—assesstng—the
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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 pg/ml ELISA

F 12.5AH/2.5AH/2.5/25 | 75 8417 20.23

F2 5AH/5AH/2.5/2.5 72 6299 16.07

F3 5AH/5AH/5/5 87 9264 27.26

F4 5AH/5/5/5 77.3 9632 20.39
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protein carri&eSPQRdel§ carbod|i ni de mndpnqaltw{ml EUSA
F 1208aemisatiny.svhiaoei n t he sacchpsése conprises ((for
F2 #ﬂg&g&gﬁ saS pggt S of its rg ing unit), Of 4has
F3 ceT ugl Tvat | to Cconmprise 4 mo—arnd/ or Ca‘? gg:(yl
Fashassbeen der i B8tised to conpf®dbe, anino andu 667
Merieaidoxy| groups, conprising |B4gesteps of: 11.93
Formulation % SBY MenY SBA-MenY GMT Anti-PSY GMC

responders ug/ml ELISA

F 1 2.5AH/2.5AH/2.5/2.5 | 75 3891 17.81
F2 5AH/5AH/2.5/2.5 92 3968 11.96
F3 5AH/5AH/5/5 79.2 2756 9.51
F4 5AH/5/5/5 80 3914 16.76
Mencevax™ 88 3056 21.41
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) - if the protein carrier conprises both am no and
carboxyl groups and the saccharide conprises either

wW@onoows3 car boxyl groups: 10 a) m xi ng the saechBP10d€006270

and aliquot of carbodiimde required to perform the
conj ugation, and b) adding the aliquot of protein

CLAtMBri er required over a period of 35 seconds to 6

hours; 11) - if the saccharide conprises both am no

foms e of %Bﬁ“Q%“"%SQOS‘F@?&J@%X‘B{é’@f%ﬁ‘“é‘f‘*%je?ﬁ‘&% carbodimide
{ he GNIPRRAOR APPTETY WBSTEI T ECHRr g GOBNIsRs (g Mstamce as part
r equofritsdepentipg uhid), or hasbeerodgrivgtisedie, commdise,) amiggiang/or carboxyl
the @bh@é}@nd%h&@ﬁcﬁh@rﬂrdtéﬂ edivier e6mpNsys, ar pas ibednaferi@atised to
seco . [ - . _
comr8yafiposishy cibdigroips borPRATHE Bagtd

pr ot ei n lkaif Fegi OB TIRIELHYISRS ﬁmhrﬁi“'ﬁ a’ng&@&whgmws and the
groups: sagcharide mgmiphisespeithiee Bminceondagroxyhgrogpsschar i de,

and b) aqhiRegtthe satéridat aMd SRUBOES EarbEinigs Wed@rkdt perform
perform.ghe conéé.%gat |0 over a peri od of 35 seconds

to 6 hod?%?ofﬂ%g ’ ’ﬁ{% net hod of claim 1, wherein in

step b) bRedipgthealiqust gpreteinveaiger igatirerheives a periogioh 3p seconds
to 4 houo $,hoddrgm nutes to 3 hours, 3 mnutes to 2

hours, 4))L.Gr @ JHBAARR: compriss BBtThMHESNd BarbBx %rou_lpﬁeand the

mnutes, ‘7 to 30 m nut.es a[ 8 to 20 mnuth. 30

met hod GYOEINFARer COMPUPEs AtSh AP0 YRy FOHPHd s 1

m nut e tad Mixing thesprotein cafriaiandsaliayokofrarbadiimide feaiedtp perform
to 3 hounécordligationudres to 2 hours, 40 to 90 m nutes,

50 t m i 1.
\%er ei n%t) égd@g?%%gﬁu%ﬂgggglbgh%@%% fpéé(% ﬁ\lg/%ld;,ﬁe(r%d?bgf 535 seconds to

di met hy 18- R84 opr opyl ) carbodiini de) or a carbodii i de

ot her t Hin- EteCsa®@harirecommprinng keth @minaand carboyr @reyns and the
the al i guekinadartatdonbrisesd B6tha@ehid amcamox%grdmm t h;e

conj ugat - : ; ; to 1 ng/ng
sacchar id g’.“’“h@”g %}?&rp?ra;ft”ﬁrgacf%s?#er%f%é agqs, gher <?i n__ . .
the saccHf90g BRP '8F°tp‘?fo?aé'??f?” ‘?‘? requirgd 40 pgggpn the conjugation
der i vat iayeda periebeafiis sasonds$ b beursar boxyl groups. 32

WO 2007/ 000343 PCT/ EP2006/ 006270 7. The met hod of

i el R AG) PRl o

The MHNKRE HROWP cA FIMtes Joc BPYTSe HEMER 2 R hiq R finutes, 5

4 ant S2minatdsoB tatt®nenutes 7 to 30 minutes or 8 to 20 minutes.

3. The method of claim 1, wherein in step b) the period is 1 minute to 5 hours, 10
minutes to 4 hours, 20 minutes to 3 hours, 30 minutes to 2 hours, 40 to 90
minutes, or 50 to 70 minutes.

4. The method of claims 1-3, wherein the carbodiimide is EDAC (1-ethyl-3-(3-
dimethyl-aminopropyl) carbodiimide) or a carbodiimide other than EDAC.

5. The method of claims 1-4, wherein the aliquot of carbodiimide required to
perform the conjugation is 0.01 to 3, 0.05 to 2 or 0.09 to 1 mg/mg saccharide.

6. The method of claims 1-5, wherein the saccharide and/or protein carrier has
been derivatised to comprise amino or carboxyl groups.
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9. The nethod of claim7 or 8, wherein the |inker has
two reactive am no groups. 10. The i mrunogenic

w@e ovposidsd on of clains 7-9 wherein the |inker PGI/BE}06/006270

10 11. The nethod of claim7 or 8, wherein the |inker

has two reactive carboxylic acid groups. 12. The .

Tret hbe ofethddapielainp b, wheigireths derivaéisationids thieggh ghe addition of a
r eachdt¥®- afhéraoBifondlionsl liaker. end and a reactive

carboxylic acid group at the other end. 15 13. The

nmet hod of clains, 7-12, wherein the derivatizatign
Bk obheatrodal i, wherth B as petseria 87 12 Bermp atoms.
with the saccharide and/or protein carrier to be
der i v maffdd of @laifl 7 of e whBtdPtheihkér Riisito feddlive Whfiicgdups.
the saccharide conprises a reactive hydroxyl group as

art_of its repeating unit whjich_is partiall )

r i Vgt inyBenagenicaompRsitiAp obFiaims 61 vieeein thalrfer isDHp

nmet hod of claim 14, wherein the saccharide is
PR TR etriRr dn@dilnSESr 8l WheredPthelRe Ch&@iIWY FatctiibearBbg/lic acid
met hod of clains 7-13, wherein the saccharide
conp?rlog%% a reactive amno group as part of its
repeating unit which is partially derivatised via a
CAr by netrpdaif glatm 7tdreS, Whekedn the3idkdrhasThreasttehardinofgroup at one
cl ai Yoel&i ; j ' ieRH! Y ;
deri %./ﬂadtlfﬁqsded Wcﬁkgcézrgrgﬁ%g%??ﬁ?ggg&ggﬂn@g%g{aeirieglrjf chemi stry.
18. The nmethod of clainms 7-13, wherein the saccharide
tdnpFhe erethod ehcdlailne 798, sderinythe giasiyptizatiop aakepPlacesthrough
I eperhttig &lMtrge WReed3 of sinkarwitradnesadetidridatargiéat protainacarrier to be
am n@. fALe4y on the linker. 19. The nethod of claim 18,
wherein the saccharide is partially derivatised with
carbodiimde chemstry. 40 20. The nmethod of clains .
14.19Thentreetbper ofnclgimsp 7b)3, t Weergin theotsaethagide berinprifiegea reactive
o e 007/ 000343 PCT) EP2006; 006270
rate [ iy 7 43 PCT/ EP 7
21. ﬁ@oﬁ?ﬁogéﬂgﬁlgﬁgﬁ'm 1-19, wherein in step b) the
al i quot of carbodiim de, saccharide or protein carrier
15 abiokednéthods o gadmotl4 rwhdreinpthei satcharide is padialiedrddtised with
of ctpamchbmigierein at | east one quarter of the
aliquot is added over the first half of the period,

and at | east one quarter of the ali %uqt over .the . .
16 ohle methad oficlaims 7pg§,ivgm;_re|n the saccharide comprises a reactive amino

group as part of its repeating unit which is partially derivatised via a carboxyl
group on the linker.

17. The method of claim 16, wherein the saccharide is partially derivatised with
carbodiimide condensation chemistry.

18. The method of claims 7-13, wherein the saccharide comprises a reactive
carboxyl group as part of its repeating unit which is partially derivatised via an
amino group on the linker.

19. The method of claim 18, wherein the saccharide is partially derivatised with
carbodiimide chemistry.

20. The method of claims 1-19, wherein in step b) the aliquot of carbodiimide,
saccharide or protein carrier is added at a constant rate using a pump.
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23. The nethod of claim 21 or 22, wherein the aliquot
'a' is added in 4-100 stages 10 's'. 24. The nethod

woboocheisms 23, wherein a/s of the aliquot is adeedEPR1006/006270

each stage. 25. The method of claim23 or 24, wherein
If one stage takes place at tine zero of 15 the
period 'p', each subsequent stage takes place at a

&htmw@intdthd)@ oP/deimd) 1-1€6whéfein iretskpdbpithe lafiquist df- drbodiimide,
er [ l. . .

con c%n o(%%g?tg @ 433%3% '%?‘?‘lﬁs'ﬁ %Eﬁ % p? @%{ t'h@ %’8 nﬁd/’. The

nmet hod of clalrrB 1-26, wherein the initial ratio of

22 ot Bhexmethodiof clairo 21swberebr atdeast sné qdartey of the aliquot is@dded over

1  th@irs? half 'bpth% period #d atd8ast bRE qUBHECS thE alidudt BFer the second
1 halt"\% re| n e concentration of salt, for Instance
NaCl

'%%B%rt°nstepb)|soz 0.1-1 or 0.2-0.5 M

25 29. The nmethod of clains 1-28, wherein the protein

23r r Ty methaar efsadain 21 oa 22, whereinctba aliguatda’iisraddéd in 80100 stages
my/ n in step b). 30. The nethod of clainms 1-29,

wherein the reaction pHin step b) is naintained at

30 pH 4.5-6.5, 4.7-6.0, or 5-5.5. 31. The nethod of

24.ai Fie method afiiginai2a, Woergiy iz phihedlinuotiigiadded afjeash stage.

present in the reaction in step b), and the reaction

' 'théf-r% (1@1) of &an%@h@bﬁ‘e\ﬁhé’}&nﬁﬁoﬁ‘e st eEfake%5pl§ge at'fi gﬁe zero of

rreth tu

T acihe Gariod Foteaen sy BseauShESRGS [k e plgre 21 4 bme ghighis p/s-1).
17-30, or 22-27 C. 33. The nethod of clains 1-32,

vhier ehe) méthed drheaimd quzs, \hﬁéreﬁd theoeascradidedisi preseepat a final
b) t c[eﬁt?ﬁto'n 0'5356rﬁ-|eq'7rhﬂhré )or a further 10 m nutes

our s, 0 48 hours, 30 minutes to
24 hours 40 mnutes to 12 hours, 50 mnutes to 6
Bdur Ehe onethod dfoaiains 3U2GOWPEET (b@3aial ratio of protein carrier to

PCT/ ERRASIL862171 1:8%4:1 The: 106t Brado of1 (@l s 1- 33,

wher ei n once the reaction is conpl eted the pH |s

adj usted to 7.5- 35._ The nethod of cla

8%rrp?h% Mmeghog of @!?é,@ade?ﬁv wheggin e CQM‘FQP%?tf?”tcﬁéa"sf°’ instance NaCl,
saccprasemnten pteptbgin0-2001ehart @2i0sS Muri fi ed on a si ze

excl usi on chronatography colum. 36. The nethod of

Pho TR isiied SLUBIE L Re %ﬁ%‘@ﬁteﬂtéeﬁot%t?%rt%’ Bt o final
10 3®n6¢nt§atmqt606%m96vav §€P1R)36, conprising a
subsequent step e), wherein an effective dose of the

86.CCPRE hilehdd O GhimsCREO URdrBIN the fr@adtiBh HHEMH b B) & maintained at
pH 4.5-6.5, 4.7-6.0, or 5-5.5.

31. The method of claims 1-29, wherein N-hydroxysuccinimide is also present in the
reaction in step b), and the reaction pH in step b) is maintained at pH 4.5-7.5.

32. The method of claims 1-31, wherein the temperature of the reaction in step b) is
maintained at 4-37, 10-32, 17-30, or 22-27 °C.

33. The method of claims 1-32, wherein after the aliquot has all been added in step
b) the reaction is maintained for a further 10 minutes to 72 hours, 20 minutes to
48 hours, 30 minutes to 24 hours, 40 minutes to 12 hours, 50 minutes to 6
hours, or 1-3 hours.
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pharmaceutically acceptabl e exci pient to manufacture
an i nmunogeni ¢ conposition or vaccine. 15 38. The

woredohoob3af cl ai ns 1-37, wherein the sacchari dePCEFER2006/006270

bacterial capsular saccharide, for instance derived

froma bacteriumselected froma |list consisting of:

B¢ nEhg msithaddpisclaigrsotdduphareinsongs theg rpaction ig completed the pH is
St r epdjosted B .5¢neunoni ae  serotypes 1, 2, 3, 4, 5, 6A

6B, 7F, 8 9N 9V, 10A, 11A, 12F 14, 15B, 17F, 18C,

é‘?r é‘g@% gr%:i’zj%‘gl é%ﬁi ﬁomP['S'nQﬁ SUF%?QL\?N S{ﬁp cly wherein the
VI S&BW potRiT weniagateuls pyffiedson s aighy@xsisiapughromatography

aur egtgurhype 8, Salnonella typhi (Vi saccharide),
Vi brio chol erae, or H. i nfluenzae type b. 39. The

net hod of cl ai erein the we ht ave g .

1 ol Srethed ghoay kb, Semolibga cbsqavent SIepd), wherein the
1000sa&B0adEoprosin conjagHie osterile itee800000,

50000- 400000, 75000-300000, or 100000-200000. 40. The

gft h?r?'e %etﬁ%@'dﬁclinﬁ% 3\@hecroﬁ{p'?|sﬁ1ge Sﬁj%gg@]éngestéps , wherein an

{ act efecie st S essasaride Broteins <RRLEaIy s Jgrmulated with a
ni cr piidroiadeataaliyo nacceplablelhexaigieto doofmanidacterel - 8v, immunogenic

wher gdfpddtnsiaba@né. de is a bacteri al
Ilpoollgosaccharlde or |ipopolysaccharide, for

i nstance derived froma bacterium selected froma
BB.st Themastaed ol daimsnI-3femihgtiin ithe Saceparidgs 1Su%rpﬁ§&e"alzcapsulaf
col i saccBaridea foransthhee derivied foat arbabierius. seléttedr fnemmehdh«zdnsnstmg

g; ecgf?il\fmmén/ tld,wg@ro%upt Re Bptotvms AN iStlepfRBBYsSSeumoniae
cl ai ?%0{;89&1 re‘Ig é’%%g 3?8&?% car ﬁf‘eﬁ'&s{%ﬁgtl% 17F, 18C,

from19/he1QFQQBU?J'ZFG@ﬁgl%t33ﬁgG6¢UP B-Btreptpcoegusnggoup la, Ib, 11, 111, IV, V,
fragugnér Qlof ST@hprl‘coJ:cmsnaDeoﬁ thpe 4, n$tapkylacecus aureus type 8,

288??8’6’%%25 Q@ﬁ (gp 006 %ﬁ@%ﬁ%rfé"@#‘ﬁobﬂ%&ae%evp

sacchari de-protein carrl er cong1 ugat e obtai nabl e by the
g8t hble ofethidadfralaims 4338, wiwreindhe waightbgeatnge mﬁwiﬁrwe&ht of the
or V§é?dbh§|$deob§ ai00atHoe0by0,t be00ve0dtnd0010008508000, 50668-400000,

t f
cI ai ﬁ%‘)ﬁ 6%@ 898bSoFoMposi tion or vaccine o

In t e manu acture of a nedi canent for the
prevention or treatment of disease. 10 47. Method of
Ab.evEne i mgthod of edaimsg 1e3% ewberedoripe i saaehatidre ist eifhesf a native

adm pbigéRichiHedbr ischize€ thyve fagee oPhothere thamnoge (foc instance by

conp accine of claim45 to a patient in
needg‘ﬁéﬂ}'@@%&{on . The use or nethod of claimd46 or 47,

wherein the disease is caused by a
41. The method of claims 1-37, wherein the saccharide is a bacterial

lipooligosaccharide or lipopolysaccharide, for instance derived from a bacterium
selected from a list consisting of: N. meningitidis, H. influenzae, E. coli,
Salmonella or M. catarrhalis.

42. The method of claims 1-41, wherein the protein carrier comprises one or more
T-helper epitopes.

43. The method of claims 1-42, wherein the protein carrier is selected from the
group consisting of: TT, DT, CRM197, fragment C of TT, protein D of H.
influenzae, pneumococcal PhtD, and pneumococcal Pneumolysin.
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W@ 2101000333 i S, G oup B Streptococcus, Staphyl oCBCTER2006/006270
aureus, Salnonella typhi, Vibrio cholerae, E coli,
and H influenzae. 20 36

44,

45.

46.

47.

48.

A saccharide-protein carrier conjugate obtainable by the method of claims 1-43.

An immunogenic composition or vaccine obtainable by the method of claims 1-
43.

Use of the immunogenic composition or vaccine of claim 45 in the manufacture
of a medicament for the prevention or treatment of disease.

Method of preventing or treating disease comprising the step of administering an
effective dose of the immunogenic composition or vaccine of claim 45 to a
patient in need thereof.

The use or method of claim 46 or 47, 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,
Salmonella typhi, Vibrio cholerae, E. coli, and H. influenzae.
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