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Bl CYCLI C DERI VATI VES AS P3 8 KINASE | NH Bl TORS Fi el d
of the invention The present invention relates to a
woew7sessses of bicyclic derivatives, to procesBEFEPI06/006407
prepare them to pharmaceutical conpositions
conprising these conpounds as well as to their use in
t herapy. Background of the tnvention Kinases are
proteins involved in different cellular responses to
external signals N|n a new famly of
ki nases call ed Nﬁﬁﬁ'ﬁk%gﬁﬁﬁn %gﬁﬁaated protein
ki nases) was di scovered. MAPK activate their
TheSptbsehi iRl &ioRYelRRO &PNRSW Adei 71 rhélarsP4ritigen B ihrhli ROIphet
resi dues. MAPK are activated by other kinases in
malpra nfessien ead disedsele Theinyention relates i Bartigl arfgithegusg 0 wrasozoite

I I L

denaetﬁves dieeehf, dﬂﬁ%ematruth/ atimbleyadpivestptoimmanise mabiriagraive
es _ofr. otelp eﬁlauch as. transcrlp% gmféctors
indi “& expcting{f EaXe! 1o SRAERRE TEEoNSAgAEEE I 8§88 ase in
expression of a specific gene or group of genes. The
MAPK fam |y includes kinases such_as p38, ERK
Malegig i aneeff the werldyupiar Beplmsellemms. kaa%t)he AAth Cenfery; coonpmic
andlglb{ Flr(?yg Fm%ﬁtnf’?) Ether WAL altl- ARSI 3%%@5 GlvE 'rt%lultécpﬂthé n

espon e to stress an act i vat
eradicdtionay matariarfmns langeharedsf die wonhd rrcﬂm;mgyh@kﬁfww, area of the

spec;j al u oNE [ ctor
cartfi SN Dl M0V B2 7% e R AU ety pypylation growth i
is ptojdcedd tRatkdy 2080 (hhltﬁomhe Wdsrhdls ﬁgﬂlla-ﬁwﬁ Iaaaﬂ 8.5 RidH peebloywill be
nmacr op hg\gpes and npnocytes and are invo ved i'n the

living i aa¢as gypert malania draagrptisdi(HaY. 7080 s Sugent setimptresuggest that
thetg 'a}’esdvélp%t &9!339 Qr ¢ RhillfoRdhihl ARSto FQhri£ERIP S, MUSNEEBomic
evel s of TNF-a are associated wth 1 nf1 annatory and
costa dioroh friva nlond arcertaggering) (Bisineh, 0dbesses that trigger
t he degradati on of connective and bone tissue such as
rheumatoid arthritis, osteoarthritis, diabetes,
Thesd fi purasthilghli ght fiesgobat h&m&'mafs dné éresdhallenpbslia poses té the
bellev d that p38 kjpase in tors can be seful to

inteagigpal wawemm Lhgaso ?ﬁt SHSBPrpriGRisAd rageirom

the é%eﬂgleﬁc’e oF '%qu% ad %sw‘é&ﬁ@@toaasvahﬁlﬁg NeHrdB dn@ﬁﬁ@lﬂ&ﬁ?’lﬁghly
t he ot her has al so been found t hat

effepwn drngoitasthie hmahdqwr@@nﬁbmaéﬂq@aqwﬁfl hahhﬂmxstewsramétt@ lagk of
reso?lgc%g.n EJ?llels§‘¥vgys rri{% fogm gp écﬁ{:tlfof [hqulg%ag%l()(aiﬁt% %ﬁﬁ?s atgtlmpsove health
andhilé mretval r&dunepmﬁysmumamuunm asd ktmgthfen thedmodhr atilnpaBle

|nh|bggprs not only bl ock cytokine synthesis but also
sociefies Willdallde of signals that these induce, such as

i nduction of the cycl ooxygenase-2 enzyne (COX-2).

Accordingly, it would be desirable to provide novel
Mal‘éﬁﬁ'ﬂ@b‘ Poss Wk £13 tRdse 1@RRIRR (6 0P fvolkihy B dnliBgictBgioR3Rho

ki nase. WD 2004/ 108672 di scl oses conpounds cont ai ni ng

normall g bysvaansleria fremeouniicst SFh%lgslisnmydpq geaergp tials fravgler
porfbfbilabitBe) AFpda0e BN vl RERLE L Bhlnte/ alyia fromauy
expo:mre nAncoIhelraspcwt eftht oisk h&utredmy) aidgeleaxf to genadardd exfdemmjdeglon is

mherel rese ts. CRi or .NR3; R d R
thari SR Briey T EBPEERRY et D s Yoy b IR plimptoms.
Wher el23Reriy thcre@tes @n rrﬁ'léﬁ‘ﬁ'ls apiliyodiadroYeds ilrah bé WoleteWWithin a
one or nore R7; mrepresents 1 or 2; R4 represents
-B-R8; R5 represents hydrogen, Cl-4 al kyl, hal ogen or
C 4 alkoxy; R6 can be attached to any avail abl e
carbon atom of the phenyl ring and represents hal ogen
or methyl; n represents 0 or 1; B represents -CONR 9-
, -NR 9CO or -NR 9CONR 9-; R7 represents hydroxy, G
-4 al koxy, hal ogen, -NRi ORI o or phenyl optionally
substituted with one or nore groups selected fromG -
aIkyI halogen, G -4 al koxy, G - hanaIkyI and G -4
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di seases, cardiovascul ar di seases, infectious

di seases, bone resorption disorders, neurodegenerative
wale@easxss4 proliferative di seases and processeBCT/EP2006/006407

associated with the induction of cycl ooxygenase-2.

Anot her aspect of the preseﬂt invention relates to a

nmet hod of treating or prevehting a di sease nedi ated by

p38 in a subject in need thereof, especially a human

fevx}tjcﬁgpgf the' cc%rs?d;%?ﬂft&ﬁ?dggtmcgﬁ ?éts&l'i,i exath ?eaifl%nf‘&ég%bqgltmﬁaﬁa,

rapeut | ect’ive anount 'of a cgnﬁound
or sboktimksorngan(e.@ lyhoonrkadey) faglatd. y accept abl e sal t
t hereof . Anot her aspect of the present invention
relates to a method of treating or preventing a
OndlbSiBaaRstRicabAmk SHthE NisOdsk RRSudad bY thé!Piotszbar parfgRd
thereof, especially a human being, which conprises
Plagraedivin étleipary whichas teseamsibiscior mostrfithg@artaliyjaftyibutable to
malfls PRBOKE, AR P IneheclcHOPRRUTSY Plash Uil Ay, OF i s the
mostsyidespreadl of hlémptagisgdh additiemtd emg peEnes ttapicl amt fuberapical
treating.or .preventi a _di sease nedi at ed TNE- a
regpnd The Aot BB [P e ARG REPRE Shfee sy oo ow
as 18RefeACEN S, Hay AROWEERIt ROspradiif fergiepme tis@stes. However due to the
adm ni stering to said _subject a therapeutically |
factethatde pge Infprdionts wrely fatdinthe sHar o qoghal " aivaxgnalaria (through
lnpakd 180 SehiAR kR sS Al YiEpER,. Anot her
wmgggg%?&gﬁk?ﬁﬁrprég%%t ihvenf?oﬁ rgla es to a nethod of
treating or preventing a disease selected frominmmune,
n BB AT MR 0 P Y B B or S IR T e ey R e i Uitecive
maldhi $ 0403 e Svill Reertos Bos iy alopate Mics siablasnang kot bé proddctedengainst
di.seases and. processes associated with the inductjon
malgfia by ISR IRLE bV, Frdationiteryatqdmatary SRORPUSH. The
per§SARE ok RepB R AR VA, is WALEFED ©PFodiice 8Ad maintain protective
- admnistering to said subject a therapeutical
imnerfitycutvee endstping ofechanisnplaysdobyet beemesinzpletelyrdefined.
AnfRRAIAECHE bhE ROl BARIPLABLR, R0 hdAHoER TmpIEARUDE Lritical
aspect "o € present invention’relatées t'o a process
effdcor immangmegatoas.i on of a conpound of formula | as
defi ned above, which conprises: (a) reacting a
compound of formula Il with a conpound of formula I1]
The life cydle WNBISHBdibm B (eg. BofalRurumor Pdvifat) 3y orhplex, FeqiMingtwo
descri bed above, represents hal ogen or, .
hostsy e st BeEtUafeseIRieliane Thaiefeetianrpimanrs imgiated by Bsent
. | N i Folo . ‘
o lonSF ol fifler A g A8y An A L RO WD orb e late
to thd Iinger wid thiereciafecbleepefptites diviey stage) sihietetheyldilfferemtiatepvia the

nor.e et hyl ups: or when.in a c ound of
exopgiieiie izas S g desn red B itraie Bole SRTRGME s S andcels
(RBY) th Hfifiatk aydlidaMeplicaéibn anihe @seklialltdsdistaze HRe SR:1€ 1) dovhpleted
wherein A, R5, R6, Re, RO, mand n_have the neaning
by the differensigtiomefl anurpher of meggraies 1 the RBApBIQSEX U S'egs nul a
: a , , .
B e gy o S PR IR el seres of
stageh &y the midgut RbproRuce sRerozaitesnvhiph hagreteitdtherselydry gland.
descri bed above; or (d) when in a conpound of fornula
| R4 represents -NHCONHR 8, reacting a conpound of
formula VI with an isocyanate of fornmula R8NCO (VII1);
or (e) converting, in one or a plurality of steps, a
conpound of formula | into another conpound of fornula
I. In the above definitions, the termGCi -n alkyl, as a
group or part of a group, nmeans a straight or branched
al kyl chain which contains from1l to n carbon atons.
Wen nis 4, it includes the groups nethyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl and
terf-butyl. Wien nis 6 , exanples include anong
others the groups nethyl, ethyl, propyl, isopropyl,
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wherein pis 0 or 1. In a further enbodi nent, the
invention relates to conpounds of fornmula I wherein p
WO 200R803384 0 or 1. In a further enbodi nent, thePCI/EP2006/006407
invention relates to conpounds of formula | wherein p
in Ris Oor 1. In a furthet enbodi ment, the invention
relates to conpounds of formula | wherein R3
represents -(CH2)P-Cyl. In a further enbodi ment, the

: . . | .

o Rl ARl P Al WS s

as oagipo@dntia nirgettdia malaréntdcoiner Fhatmapr surfaeppaeinad tief sporozoite

. formula | wherei.n R3 represents -(CH?)p-Cyl in R3

i KV oD ) S R o RS Sr ey Pech ety

expfRsedanl s&?.leﬁ&tdi oAb ety bbsitairdsUioR Ex 18 fGHTE fAE p RSB tHENF 54
1 In a Turther enbodi nent, the invention relates to

stragno flonei AR (Gaspersy FA%: Thewretein Fomatraiac¥kis sharacterised by

hav{ b Ea it el @ PR TR & o ¢

AsrRAlk-Asnl-Proarepaatddir tiraestod im@aspersetdivath foueminon nepeets af €

to C oupds,of formula | wherein repr.esents.
et R AP 3 o prdR e mpe GUtinh G lenyfepeats
varist s 1l b @6l Yé1AtheQasition dTRX eltf2D Bortidn Gs Mked bgaA N and C

optionally be further substituted with one or nore
ternypg) ipgstiagiedoamposrd gfmemrepetitive pmming acig sepegncendnsEnaied as the

[ { ] to conmpounds of fornula I

rep%ﬂgsrsgia}rﬁt%%d%p?g?g&fag C -4 alkyl, halogen or C -4

al koxy. In a further enbodi nent, the invention rel ates

t Q. C! ounds, of fo la |, wherein.R5 re sent.s
lal S ORI BioRiealse RIS Srapa e Pl e SPCERERGR hayeen
undedeveldpesht stite 9B Abh@Pistcarrem Vel fidSt 4alvarhded Mdl@ial vaccine
wherein RS represents nethyl or halogen. In a further

. | [ Yy
candigys hring studiedBallan, d9R9) o T hiselaggins snepiliselhpgrastrthe pre-
erythRIcYid @ade WL YSEBaAnt. S O- 1N a further enbodi ment, the
invention relates to conpounds of formula | wherein B
represents -CONH, -NHCO or -NHCONH-. In a further
enbodi ment, the invention relates to conpounds of
RTS,8/A0024 (RTEReples adjBvane iSO2 Arwlech @@éhs iomundsidOulantsQS21,
ther enbodi nent. .t.he invention rel at t 0, coppounds
3D S e IRl R i i SR n Bl SGETES
undér]ltml?hﬁf TllﬁaenGmﬂ;t;\igﬁm\tolvih@ adiuls(Bohérey) 1999()@&}ﬁl)iiretrpage@ Gpiawnds -5
of formy I rein R8 represents -(CH)P-Cy2. In a
years (BoRES. 2005b &’ihffg‘rﬂo_flgffﬁ%i thah V?caﬁlerwéﬁ%sw@?{%rﬁﬁs@ﬁ@s
imnﬁﬁloéé?ﬁmlﬁ)slé;déﬂﬂ £ bledtFie PARRRMoSe wh{IdacRuGhd sRRLdFY 2
represents C -7 cycloalkyl. In a further enbodi nent,
Phagehlestadyiayalviog Megagtbesantchildrenpgrdnid4 yedrs beret wag found to be

' r EFM!R -y and R8 represents
Safe\il\?’ 1 1%?%/15.58[@2%%}1{0 er cgtr%odi ment, the invention

relates to conpounds of fornmula | wherein B represents

- -8 represents -(CH )P-Cy d 2 represents
Theé@%?@%maﬁs}ﬁ? il AV REkeRabt Al ey 1 alece trials in the
USA xRt th® feldgh $He6 AtRcaCRTBEAIS Ofndli6ds @ﬁdanm]@ StiBo8y

represents -CONH and R8 represents cycl opropyl .

respepsos e P nfefaenarym sirprasnonezoita peaiin end subsantalall-felbisysutitye
Ny . h .

(LaSS00198L 5673080 B P UL M BRGNP

malanmaseaive woilumtedra irethe {US Achaspeem dginzateion dieaboutd 0f 0 roh avdrage

apbo M ch vi, d t han 50%.i.nhi bi t.ion, of p
(stoRR YT It Rk iebP00tar PR ey ikee shver Dy By wes
nore preferably at 0.1 mM in a p38 assay such as the
ones described in Exanple 15. In a further enbodi nent,

the invention relates to a conpound according to
fornmula | selected from

N- Cycl opr opyl - 4- net hyl - 3- ( 1- oxo- 2- phenyl - 2, 3-di hydroi s
oi ndol - 5-yl ) benzami de;

N- Cycl opr opyl et hyl - 4- met hyl - 3- (1- oxo- 2- phenyl - 2, 3-di h
ydr oi soi ndol -5- yl)benzam de; 3-(2-Benzyl-1

o ~ o o A T T I 1
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3-[2-(3- Ami nobenzyl )-1
- 0X0- 2, 3-di hydroi soi ndol -5-yl ] -N-cycl opropyl - 4-
woreaohpbIzenzam de; PCT/EP2006/006407
N- Cycl opr opyl - 3-[ 2- ( 3- net hanesul f onyl am nobenzyl)-1
-oxo-2,3-dihydroisoindol-5-4yl]-4-nethylbenzanide;
and3- ( 2- Benzyl - 1- oxo- 1
, 2,3, 4-tetrahydroi soqui nolin-6-yl)-Ncycl opropyl benzam
86% gﬁ%cti-w %n & OHRP E'c%jestrlg int\plﬁclpg SaEdH7 ih@i\('?dgltafsqgnﬂm)zed with
contain one or nore basic nitrogens and may,
RTS SeASH20y werefpootactedi| Figtheimbreps fieldistudgof seroirigamire aoltslsy. The

anpl th lts include: ith i '
G SAR-E50R) R SEH I R GRS Bt b 300
ovePMIHFALRYIOE 33%i cler Qh&ﬂdcﬁbf%é ean@ESo Qabdh GiSAveeks, with 71%
sul furic_ acid or phaosphoric acid; and salts with

effigaeyamhe fistinire werkn of Solloptwarrek o eifeey teregfter (Bojang, 2001).
Thésé k&hi@?éﬁ?@&ﬁ@@?&ibﬁ@ﬁi999833&3%%, %pﬁﬁ@éwr,“ '1)”—?&'2% Hficacy
benzenesul foni'c acid,’” ptoluenedulfonic acid, tumaric
agamesi idfecomal i ¢ aci d, acetic acid, maleic acid, ascorbic
acid, citric acid, lactic acid, tartaric acid, malonic
acid, glycolic acid, succinic acid and propionic acid,
Resai®WgreQtdail§ repoao® from 4 fial CMPRUSSIASI2A heyduhg aEhtan
i.nvention_may contain one or nore_acidic protons and,

childyea, & waseisconergd gl the Qopptsitbasgd RIS\ Yaseing sasconfer not only
profeXiiafsChfdchEs EndR hitiral Bl bub Abd Srofictibn hHRMH3Wie
cations such as sodium potassium calcium gnesi um
spe¢tiunmpehinical Uhness aanseddiynt faleipgrunan@hiddrkn whé ogoeived wiet RiTS,S
vacfRELIRBEHLIGAL LY ASECRI B0l & AT ASS:EHCR A5 AMTDpIca.
al KYTENES , ChY aF 05371 %l Kyt AR neSOPHY SR AFGIH Se,
coniplie#tiing Yiog melaria, racluding dedthahaindld thuse kri the conthsl [geoup Alléhso,
limtation on the type of salt that can be used,
20Oﬁ}ovided that these are pharnaceutically acceptable
when they are used for therapeutic purposes. The term
pharmaceutical ly acceptable salt represents those
Furdiginpage,the RAS & eaccine efficdenegainst bathiinewlinfeetipe we plinical episodes
- C S
sppGift S Bol G e Br AL, I BB RN el BUTRI he
trialatheengiite reemped séicandus fxethereleens aRBipmificmaediffeccatd in the
%fcegtgble.sal s are well known in thgsl.art.l The"sakﬁs
Preva{ense RiRSHAY T0%S 1P T AANCESy WIdhAreRigub Btk iR dRAlaif ARy Younteers
or Cfainibddn ddafb dhichRuddrdicl Widt Vhdoatd FcARl, wilheR TORRRIRASHT Aled
the invention or can be prepared by treating a
(Stoptsb & Botnes HI0dy [Farthermare, affesayr gddgtjoant foll gy pesipd of ¢2
morfifiS Rl BEdrflecDhalif® Brrtefle B Ee Ll1in8 Abdindtin eBRode of clinical
conventional manner. The salis of tHhe conpounds of
maléirg drd Inat digoicanbly veoryAtaneg 2008)0 ot her salts of the
conpounds of fornmula | by ion exchange using ionic
exchange resins. The conpounds of formula | and their
Altiapl thevaycid for@alation desdabgibve owd DRRAL éfBiSadyibddifieial
. are equivalent for the purposes of the present .
IMPFOYGRARRES @Ff Stiljneeded) ip ordsr tq wereasshoththg sumber ofripdividupls oy e
protedted A05ek ¥4 hBbBrsisRBcS5ORE o Neew BYEMnE Bmuldi®ns such as a
conpounds of the present Invention may ornlcoinexes
formpylatipngwhicle pentainhQRA! eid 3DdPlairea lipasomedontainingfiormhlation
orighty B PR RR T Bl Rl it ORESTERTP TR
imnsok vapenseed edriouk praaclated hekclafical arviestidadioss. oi chi onetry
formed by a solute (a conpound of fornula | or a salt
thereof) and a sol vent. Exanples of solvents include
pharmaceutically acceptabl e solvents such as water,
ethanol and the like. A conplex with water is known as
a hydrate. Sol vates of conpounds of the invention (or
salts thereof), including hydrates, are included
within the scope of the invention. Sone of the
conmpounds of the present invention nmay exist as
several diastereoi soners and/ or several optica

o o s -~ . o o s o o o o,
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wherein R3 has the neani ng described above, R
represents C -4 alkyl and Y represents hal ogen,
wEe®@eeskd y brono. This reaction can be carri eRCDEP20061006407
a suitable solvent such as nethanol, ethanol or
di met hyl f ormam de, optionally in the presence of a
base such as a tertiary amine (like triethylamne or N
Ndi i sopropyl et hyl am ne), sodi um carbonate or potassi um
carbonate, and at a tenperature conprised between room
tenperature and the tenperature of the boiling point
In pafticulae, velit mmededﬁﬂot ewmradhievfef peopldwhko denattdoore foama loelaria
carried [ uence .that involves .
endGhieEion Bl FeiHing Lot LR SToag i @ TSR SPayec el i

end@Mic) & betebr ﬁrBte@tl&ﬂé%ﬁaﬁ@{ Bfaby. e@hm&zﬂ GHan®estBd e MAlaria can only
et hanol or di neth f or mam de, ﬁ}/leld an internedi ate
1

occHiif Hisesis @Produstve innfﬁzﬂtloe 9€Ihﬁilé(?1i lepdingto the faraapienuplgmerozoites
l: i
TR PR 0,40, R W oL
mlttatel thé path@geatcﬁﬂomisaldigemfaheeparmte besubingan swdptetnati¢ clivgeal
nmpound o

mallfif ”féiw@lsgmwc iyg PRCEoR ellomvind Ssoaa - RayiSetipe o the

livetBRbid KRESS dREr MBRY6ité dheh thBRS RESWH & sterile immunity. A
trifluoronethanesul fonate. This reaction can be

vacgige thagwogldsignifigaptdy fﬁd@%eeﬁli‘é gisk pf 3 prodpetiyg|liver infection, as defined
I
tbo R MR RS ST bl U RleTOR) AR fob liGn that
does notthabé presaxfisyiop umsmohy,ascwc by preeersmg thhproductpiethapaic
esen ase suc . Py di or .
inep Bor 4% yBECRES . e B 5 St B8N Do nf By ier Fpiscane
contygstsieith theQinaif sladcaendel ElopREmfitatzetinglildaudd pedle in endemic
formyla XII1 can be o talned starting froma conpound

regigps, fhieff thg mrj oy aim oy OjdgeredsE theoteV iy 9§ disens sad/ ooy
dec%hiel th¥BGHB4bf Ap RS B BRY AR IR nPERRERLHIYES prvBRInaRove.

his reaction can be carried out in thé presence of a
conmlqtdryig Trathieery, i wwohildereot e posaie toriddefinitalysiintaiy gerile protectlon

r [&n30d
nob P AR PSR A RIATRL, 000 BARBLAH LGy RSl ey
expbduee presdencmfation Huethesnae,idmayabt esadozalsa td codﬁercsmrde
l.e.sal vent such as. dichloro ane, and
protgcttwea?@rla%ﬁﬁw%la IR dPLHl vtﬁ@tﬁa&eﬂ Riiod i time.
room tenperature. Conpounds of forrmula XIV whereln A=
CRIR2 (XlIVa: A= CR1IR2, n¥ 1; XIVb: A= CRLIR2, nr 2) can
We RBscPiBE BieRth IMIERRChRA 1Bt é&@f@@x&)g’% 1hd ftd)ﬁéﬂdlc@m)&{nson of

under the sane conditions previously described f
RT%Sm/Sé)ﬂ& orsus RIS, T with gutiideromnt adiivend (adjuy@nt %) @vl@pmwmdbll
and%l)\-}g@i{)ﬂi{/ﬁg@l%@lt%%m C#r@l ({,]ggal&?% lelsgng'é){a}r%s Sh I3%[n.ra‘f:farla)%e/nve
popdlaﬁ'm’i (sheBxahples. BorpTundisB-0éll frxa!.‘iﬁteldam)(thy&m_E@inms@Fgated

NR3 and mr 1 (XIVc) can be obtained by reacting a

compound of formula XIb with an am ne of formula Xl I

The@8&su$th SNdW that inemAiatis AW O 8 BCHPIRL okt REY/S aphieighn R

and R3 have the nmeani ng descri bed above. This reaction
con@&wt@@ withradjwantddis gipriirthar¥0 % mvee eféstive arpreiseieng ageimst
profiEREC Lt {RRfn o HHE pRIERTRAAIE 18 HEGRASIR, Hhys. e
RTS$ an'ngemgn fcomhmatlcomwpb ud;dvm‘t Bf ie mrom¢ exffe)éwe 1ratsrmhmﬁ/vhe btarile

profl R BB TRt e eNlibT Gt RepBRyer

preferably brono, or nethoxy. This reaction can be
carried out in the presence of a suitable hal ogenating
agent, such as L/-bronosuccininde, optionally in the
presence of a radical initiator such as

2,2"'-azobi s(2-nethyl butyronitrile) or benzoyl

peroxide, in a suitable solvent such as CCl 4, CHC 3,
acetonitrile or chlorobenzene, and at a suitable
tenperature conprlsed betmeen roon1tenperature and the

T Y o " o o
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i nsufficiency, Stevens-Johnson syndrone, idiopathic

sprue, sarcoidosis, Quillain- Barre syndrone, uveitis,
w@enoesssd viti s, keratoconjunctivitis, otitis PEOEP2006/006407

peri odontal disease, pulnonary interstitial fibrosis,

ast hma, bronchitis, rhinitia,sinusitis,

pneunoconi osi s, pul nonary ihsufficiency syndrone,

pul nonary enphysema, pul nonary fibrosis, silicosis,

o it |an ; : . ' . _
e e B
an increaded tantigedni specific semansresponsé anabodies/mnd (B4-hd Tastls). ar

di seases that can be treated or prevented incl ude,
anmong ot hers, myocardial infarction, cardiac
ThdhBRY thé PRt ihRNEbBSrol s HhE usé 8MCRlusmodium antigen or an
. ischaem a-reperfusion disorders, thronbosis, o
immyogalF AEmeucs depraitve tiereof gad ey adinvint coprEng  Hpidak y

der B e FH B G SRt L ACHANAREH A o mtigamen:
for prmveining dravelets ol endeano ragiank lagaisst psatusiivg malaps infecgioack,
endot oxi ¢ shock, sepsis by G am negative bacteria,
shigellosis, neningitis, cerebral malaria, pneunonia,
GeneddIB/, Gt edéih fo endemd repdoas ailtbd mSlarid nhidb. MR@AtHelihSention
shepatitls A hepatitis B and hepatitis C, HV
appjips @apdleyia ngive indiviqualse aused by cyt omegal ovi r us,
i nfluenza, herpes, treatnment of infections associated
wi th severe burns, nyal gi as caused by infections,
Theciawéntion as paonatbr sontenéhiveb rédonmg tlamidciencerdf perdpctiver mblaria
. ipfections such as.lentivirus, caprine arthritic
infepflrficn P Qe 6 cudhinic Rl VAT maEBE i ves il {raiciyar acutes.
Vi rus, bovine i nmmunodeficiency virus or canine
inngnodefic%ency virus. Bone resorption_disorders that
A sgeond gepect A dhe i vERt QB REQEAesAorRE Rt cBRRIIS)S Blgsrgodium
antigsh SOAT ifMuidolSnic FagMBRor Qe AiE tHekdraid a9y hvant, comprising a
~arthritis, as well "as bone disorders relatéed with
lipidydy deriypleverapdlagaponib gnelipesare derenudatipnpion e sginghe inpryuzsadion
r : - r - i's
of o8R8 M Plorit N SR ERARRRF R BiPideh 3 1 ncr case
bone mass. Neurodegenerative di seases that can be
t.reated or. prevented includ hei 's disease, .
A i i b et Brovidss ateiod ot A e tpleri
infdBH RARGERAY 18 eh¥@nid rSEARLonPHBIRG R fRigistr R dffsBirald Ve
di seases that can be treated or prevented include
amqitsatet fpfnydation commriging anfagnodien eetigendr eh immueogepil oi d
] ﬁ Gy inv | £d 1 ﬁi In :I iaC
Fragp L B B S o AR, LR T o RAE0) B
saporen ves ipdsamie Samwdatioand i nf anti |l e haemangi oma. p38
ki nase inhibitors also inhibit the expression of
proi nfl ammat ory proteins such as cycl ooxygenase- 2
In onEHbEJimeh N6 tROZY B onaBO PRSBYRm Dbighl Rt G /apLHM antigen.
production. Therefore, the conpounds of the present,
In apptherambadirpgry of thednysation Bwifdasrradim antigsp ayaRt vidpsamtiges
nedi ated by COX-2 and especially to treat processes
wi th edema, fever and neuronuscul ar pain such as
Suiteblytib¢ aigep i apregughmcytic antigerer, tooth pain, arthritic
pai n, hyperal gesia and allodynia. In vitro and in vivo
assays to determne the ability of a compound to
inhibit p38 activity are well known in the art. For
exanpl e, a conmpound to be tested can be contacted wth
the purified p38 enzyne to determ ne whet her
inhibition of p38 activity occurs. Alternatively,
cel |l -based assays can be used to neasure the ability
of a conpound to inhibit the production of cytokines
such as TNFal pha, e.g. in stinulated peripheral bl ood
nononucl ear cells (PBMCs) or other cell types.
Det ai | ed di scl osure of assays that can be used to test
the biological activity of the conpounds of the

N Y o
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reference exanple 1) in CCl4 (150 ni),

L/ - bronosucci nimi de (7.46g, 0.42npl) and benzoyl
w@eorooxoses (0.1 9g, 0.79mmol ) were added. The rBEDEPDNG/006407

m xture was stirred4dh at roomtenperature while

irradiated with a 250 Watt %anp and it was then

filtered to renove the precipitated solids. The

filtrate was washed with 1IN NaCH and water and it was

g R v T S M BERE LB o e

sposxabiiteorf dtiest poserythaoditio gtagy o£thd pagil sushesthedeestige. Her

exaglNE) &n%-?n%aen(raaycf?e?se@cgﬁ% A{ Tm%cun%g%%z&ié ((%)E}dtefé' ggpr%gage
antléinl& NéL§AJ‘I|§ ése@ ebhw 070@404@Cﬂ67)311ver%ta%e hitiged- ﬂ‘OI,SAREﬂEQﬁNG&l

Br ono- 2- phenyl - dr0|50|ndol-1-
e.g. TwER Os50ui8P end 5P hEBHRL7), Pfs lékD (descnbed in WO 91/18922 and EP

I I

so7 8L PRI TR N REAR o Ry el & o
Parsit6 Ithrmmoll ol a4@):TER, §potodFebreonide-Gsparagine- mélrmowdx:(&f ARP),
spoprisan 1" 86T igeh Guhh CahgEp EPerPSrabrg Bt g grotein
(Tmm@dsatl%a iAo 19M 1296 cWommlscpt afDWaD 02/ 1 8685 apdinpitaled

chraomat o nsilica usi ng hexane- Et OAc
merﬁwte@p@gelbt ?ft&tﬂ%%b@m@bs%tnaﬁhgp;ﬁ%@l%ﬂ Wiagh hasirgeepfly Geen
shogvn Qf b@ Qent thhg B9e s@% e GRHRIAH 1 to {HERWthiok G5k é%éerf All of these

st art| g aniline. product was di‘'ssolved in
anngcmt arhweeld ke o thh fsldl. \ﬂ&s amta@msdmb@t the mrl%l@roteldrqr eul

ff .0. 98
oGty i R L T ST
fraghddats3f nthl{ri\n}igerb. BOweR kna@w Hpr exaniple (ectbdbinain froht AMIA-1

2 H. 7.64-7.8 conpl ex. si.gna
(demmssnéw@@?m%}t%)sk%t eam‘tﬁs J%?Wpferﬁ%aosta&tw@er
proteﬁlstvhﬁéh HEp6¢ ihRda ;pfbtétﬁg 8F RRCRaBNAPRIEnsSuch Ut HBLAR! | Ng

fromthe appropriate amne in each case, the conpounds,
Dermatlt/macmrhn@vw thy ingnition aeercapate of raistng amomaeApgponse against
theﬁﬁﬂ% %hé lon The present invention relates to
nmunog Al conposi tions conprising bacterial capsular
saccharldes conjugated to a carrier protein, in

rticular those meni n itidi
The e lﬂamgepévaa}f@ﬁf d‘tcﬁ“ﬁffége S0 OH Hepalivs B (hBsag)
conpri sing such sacchari de conj ugates, processes for
maki ng t he i nmunogeni c_conpositions and vacci nes and
Ong pertigeler gftigen forwge i1 the &nvapten isdamvrddrome thegvgsaaspqrezaite (CS)
v ah A rotdih with $8348) -
profly drdfud WA O Brde AFEAPNrordd whbSdad S1hnkiflen may be the
entlseaCS peotéid er panjhepaf,escladidg b imgmset cwfiraghents &€ tedr'S pwtein
h.co}@‘j tégat es | ﬁ rtran facture of a nedi canent.
whigh, fragments Ny Fﬁ%ﬁefl WEl's a Gam negative human
pat hogen whi ch causes bacterial neningitis. Based on
the organi sm s capsul ar, pol ysaccharjde, twelve
Thee} BrpLAw pased ANAEEN T bﬁgmttha%gmwée By profeia FAPTSEE ( A,
subﬁantﬁll)y'é‘ll the C%em{mal poroh W3 CXp ro\ﬂetﬁegP@smoéﬁfrzogﬁl? ¥PmBre
he nost common cause of epidem c di sease in
tan@ub:eSaa‘taoﬁthe Arpretain igenwydonenBegiad, WDddhesurfspenttgen|fiom

f or or. e o e e
hertie b BT Rba i B gl <R LA R s
leask MOQI MO HcKEs Qﬂdil‘pztbﬁihtls substaaaiprhdemdiegas tonke iGig@rhindl gortion of

sacchari des conjugated to carrier proteins are known

inthe art; the carrier protein having the known

ef fect of turning the Tindependent pol ysaccharide

antigen into a T-dependent antigen capabl e of

triggering an i nmune nenory response. For instance WO

02/ 58737 di scl oses a vacci ne conprising purified

capsul ar pol ysaccharides fromN neningitidis

serogroups A, C, W35 and Y conjugated to a carrier
proteln Fbmever thls appllcatlon teaches that aI

o o o s o oy o o .
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saccharide wherein the ratio of Men C saccharide to

carrier protein is between 1:2-1 :5, 1:2.4-1 :4,
wd2@7/p63B84 3.5, or 1:2.9-1 :3.1 (wWw [which naBCT/EP2006/006407

optionally be conjugated through a linker to the

carrier protein] and MenY cgpsular sacchari de wherein

the ratio of Men Y saccharide to carrier protein is

between 5:1-1 : 1 .99, 2:1-1 :1 .99, 1.5:1-1:1 .8,

- 1-1: i 'y, .

e it dy o s e ik o i provei
inclodesrtheC tghitei deloid ME i ladcoplbbic aneim sémn&admhaen tdethe case
of tgg{tékﬂgtg?qe lé?%%ﬁ% gf{czﬂggiﬁmiaiggorgalgg ggr%ygpdeeg 1t000r(ir?c£r[a IA%{l-
AlalAgh-Frodéthpeptiddrepealmdtifs. 3THe CRpYdteih ARG bdlIGAId @Fihe last 12

optlonaIIy e conj ugated through a linker to the
amipgerpeidefroprthe €iternyngl. and MenY and Men W capsul ar

sacchari des wherein the ratio of Men Y and W

saccharide to carrier protein is between 5:1-1 :1 .99,
Thediybrid protdin f&Qse in the Inventidn m3y bd a Prdteii whlclﬁqoniprl’%esla portion of

, or. 1. 1-1 1. [ and whi ch may .0

the 68 ruftFindit i ripmsber iy s S0 poudint (PR AR bl 207 os of
P. [Mehv162 POV Rne SREGEBFbAGhNORI S NF 54 t@asbé‘ﬁs' 39§ fdtfedlm%rame

saccharide to carrier ?roteln IS between 1:2-1 :5
via g lipeag ligker to ghedN-rermimpl of HiisAg: Fholinkergay compyipe p wpiition of

| I'y be conjugated through a |inker to the

pre%rrﬁg&r %‘ otein] and MenC, MenY and Men W capsul ar

sacchari des wherein the ratio of Men Y and Wand C

Cs S5 kT ad i REPIERGH yRehich Ae Lot WY 1o Ry
part@ulat cdnstrlictlis the. @bﬁd’bﬁtelh&ﬁdwﬂ’ﬁs RITS rﬁBﬂe@ﬁbécDﬁhaWQ@ﬁﬁ)l 52

directly conjuga to the carrier otelrmqg
(Whiein st BTV P B S0 NSGHICE: SARgEniR oo whick are
nmdd%&hggggmnﬂghth&QCI|nked to a carrier protein (see
[Tst of carriers above and bel ow, for exanple TT, and
for saccharide:protein ratios) directly or through a

A paI'thll,ﬁa]i_ hy! ntlaeprotglnmor us%gﬁ Ith%rltlventliog hJ tﬂg ﬁgbo ucf dperorem known as RTS

whmﬂc@ﬁsaaﬂharlde and |ncludes both Pol ysacchari des are
isolated frombacteria or isolated frombacteria and
sized to sonme degree by known net hods (see for exanple
EP40 frd o Hate 7e'1:'lgéied uPRbERRALEY P61, derived from the
m crof [ ui di sation. Polysaccharides can be sized in
or diacchremyescheravisidestIdH 8 gyne seqpranicg.s@dedtiad P#f. sanpl es
and/or to inprove filterability for
conj ugat edproducts. digosaccharides have a | ow nunber
of maeaamnu atitl§ Métylh @ad, ldgrited3dorh amaalteommai §e§l)en6é1 ¢oae &
typically hydrol ysed polysaccharldes
merOAg) ereadedsby e glogingregedusesised @rcoeétetqﬁ ﬁw. lwérlﬁ@neoe
conjugated to a carrier protein independently sel ected
fromthe group consisting of TT, DI, CRML97, fragnent
€ of sticichaofd 89raotind acidy, edcoded by oudipiteite1071std 1637 ppodsenting

B T R

e k0Pt bisaif DU/ Ohspkisp)989qpsul ar sacchari de may be
conjugated to different carrier proteins fromthe

others, in one enbodinent they are all conjugated to
the same carrier protein. For instance they may all be
conjugated to the sanme carrier protein selected from
the group consisting of TT, DI, CRML97, fragnent C of
TT and protein D. In this context CRML97 and DT may be
considered to be the sane carrier protein as they
differ by only one amno acid. In an enbodi nent al

the N. nmeningitidis (and/or Hi b) capsul ar sacchari des
present are conjugated to TT. If the protein carrier
is the sane for 2 or nore saccharides in the
conp03|t|on the saccharldes could be conjugated to

o o o o a1 .
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usi ng carbodiimde (e.g. EDAC or EDC) chem stry via a

carboxyl group on the protein carrier. Such conjugates
wae®7deses i bed in PCT published applicati on WPEBERBTE&E6407

Uni formed Services University and WO 95/ 08348 and WO

96/ 29094. Ot her suitable techni ques use carbiinides,

hydr azi des, active esters, fiorborane, pnitrobenzoic

aci d, N—hydroxysuccininide S-NHS, EDC, TSTU. Many are

desgcri 421 N, ARy :

SR Y 4 B AR g BASEE8 B B L e AR Prboning

fr Qﬁocteyidfemsyd togroﬁstmoofhetﬁyenetgermharl de with CDI

(Bethell et al J. Biol. Chem 1979, 254; 2572-4, Hearn

et al J. Chromatogr. 1981 . 218; 509-18) foll owed by

b et Qx'ﬁnf?)faci’&st ﬂo%‘?ﬁm R eh@ocfeﬁrb n@cl%@ﬁ&@%&?to 1652, and

Ilnkage hi's rmy i nvol ve reduct i t he anomeric’
te rrnlvmsmtmgu the fpuri qaehoxy teruimst WSI@pswhe benatitin &) virus (adw

prote pr primary hydroxyl group
reé%¥) g?RSQEPiyﬁg 1ﬁV@ﬁ&§9 group with CDI to
forma CDI carbamate internedi ate and coupling the CD
carbanate internmediate with an am no

pr d} strgich g6 aede sneosad By sucleptidss é%%ff@e%%?z 3y ect
S 4365170
(SREHRNE, RES IR EARITERIARD ARTERCROERELY (2 hods

are descrlbed in EP-0-161-188, EP-208375 and
508 fur net h vol ves the coupling of
Thei& 3‘3?5 en @F?‘?ﬁ’bgl{ﬁ S EBK PEKQ@. Pat ed sacchari de
derivatised with adipic aci d di hydrazi de (ADH) to t he
protein carrier by Carbodiimde condensatlon u C
TheePfT%ﬁ pPpRiclss pompﬁwwgplypfg@@sfﬁ@ g thagypy %@(%ﬁheélzed
simidn@BudFPAMe spbRtaAdbuSIVEeRh BBAbositd pQﬁfQﬁHf&ysltrugﬁleé RRTS.S) e. £
(optionally an activated hydroxyl group for exanplé
during @nofisdtiogr oup activated by a cyanate ester) on a
saccharide is linked to an am no or carboxylic group
on a protein either directly or indirectly (through a
Thel R Tk projein ag be eﬂ)rhésa&ﬁr ydast, furesaﬁ;ble Sacdmyvdsiox yin sgecloa post,

n.a sacchar i S option i nked to an am no oup
RTS pillbg ?W%?Fed ?Sﬁrpoeseé parigies ﬂlﬁq&cw&w%mf@gwms Alreagy
carrglilﬁ [t§18noR¥ s8PerSIliRi¢Bratdd dopRs bf ABdpafifs BEXAPRIsSiof kst YThe

e conjugated to a carboxylic acid group on a protein,

resultgng Séf)@mﬁmn@iewe&}b@ﬂ@r%mwefdmemld@, 8 l#BA RISy that gpontancously
o SEAL P 8855 ou OO SEor 1 ye he

CSRgmqeemles of the bpimjdig ahe@dsurface. hﬁlha REK®and 8 iis thelpedhixed phttieles
i nker s conjugated the ¢ i er protein.
mayd i Fital AR LR Hn 8 Y I-con boat ed To t he

carrier before conjugation to the saccharide. In

general the follow ng types of chem cal groups on a
ThepﬂS%P%ﬁ* Firthgy mplaria apfipepor Gagrentr deBasive greof in the invention is

alsocéﬁ@b gécétsé rthlﬁ)the%(lggg&ﬁl dtlfléi’ El'?frE c\éh Ql?crhtds%MA 1,
aci d utam c acl I'n o efmodi ne |s group
LSA, LSAwe(descobedw gon@ﬁ’dm#i@ 449 zmchd’n@BiS?d%lﬁ) dnd Bt 16kDomay be
Q an no odidi.mde . . :
used, AR08 KIS R e iSRS omG e BE BB P hioptiam it
a blechthgéSdlnﬁgén sulcﬂ a@ﬁﬁre@ﬂiﬁﬁdﬁfﬁéﬂbro}j&ih& (MISPUD) (déschibekeg. ih@IS
oxyl . groups on sacchar s direc Qr to a ,
4R BB BT (63 1081 SOUST I (et §ipEP O
666®16). Wi th EDAC. |In another embodinment this group is
i nked to hydroxyl groups activated with CDAP or CNBr
on saccharides directly or to such groups on a |inker;
to saccharides or linkers having an al dehyde group; to
saccharides or |inkers having a succinimnde ester
group. C) Sul phydryl (for instance via cysteine). In
one enbodinent this group is linked to a brono or
chl oro acetyl ated saccharide or linker with nal ei m de
chem stry. In one enbodinment this group is
actlvated/nndlfled mnth bIS dlazoben2|d|ne D)

o, - e o
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epitopes for a carrier known nethods may be used such

as either or both of the foll ow ng two nethods:
WQ@B»031003384 ure predi ction and/ or antigeni c i ndeRCT/EP2006/006407

prediction. 2D-structure prediction can be nade using

the PSI PRED program (from David Jones, Brunei

Bi oi nformati cs G oup, Dept. Blologlcal Sci ences,

Brunei University, Uxbridge UB8 3PH, UK). The

antigenic index can be calcul ated on the basis of the

met hod descri bed by Janmeson and Wl f (CABIOS 4:181-186
Imrhdr@8hiy fra@hnentp af ampedfahe arstgdng as deberibedhegirawilbeantdihet least

ant i geni ndex and. the mnimal. length for a -
oneSFpiRiarh E HRIEEN aB AR A e et e gyl of spiing an
imrAkre rB3pEh & wienGRBRARH ih ¥ SuitBlQnaficd Suslesl BE extinffle @hen fused

the thresholds in the program T- hel per cel | epi t opes
to offyes njadastaj agEgens ot Ather vor-malagip ggtigens, qmlr@emﬂe@ gn aqérier, the

f

nnﬁ;ﬁ%(}?%gﬁfeg)e ??/g &gr%aﬁgagélnggiﬁé %atlvgggté y& ca% tHe mM’?h% gémc
fragrmhmoqtaﬂsat lsascho as at least PERIr ROREStTO0 Iaonhgvheammime abids from
h E{nlo .0 at al. (Nature Biotech. 17: 555-561 [1999]).
the MAETRaPEECY g second cheni cal groups present on the

protein carrier are optionally different from each

other and are ideally natural chem cal ﬂrou s that may
Denyativesefithgantigens qrdragaintsgadeshbedihgeiaall s lmtameat least
one%gltg&t Sdnd zﬂﬁl ﬁ Qﬁj@ﬁﬁh%yy Ha&%%ﬁﬁgﬁ&ﬁ&g?%fk%a?%l@ gr Paflsmg an

Xy gro 0’ gr oups oups,
mmmdrrc»pyhsegﬂmummunb nésgairse (bgingglirectpd agaBush lhed}ahV@ armges

Derfifiyiscaiuds 58 54 SR oF TR e Ceeb fmoliel ojn vich
mayorQBaywestHa andtheSalgfi O piteiR bl BXPbE i foeskainpley HBRAG!
detail above. In a specific enbodi nent the i mmuunogenic
conposi tion conprises at least 2 different N

Tn aBEREAGE WiditRe HRBRYNAN :&g&&&asrohﬂr%ﬁ ’ofmﬁfu%'ﬁ@d 99&@&0@{ fhay

Is/are selected froma first grou si sting of
be usedidinstle andh cembingd with ﬂ@fosrqltaglataémvam ap¢redipg e ihe nnventlon
Vi he r.ou
ABRGAELf yblfbS Boph P BSOSO Bl Rt e
adjuventemaly bd eliquit asdzahas usdé & resdBtitutesthk antig ihtoQtiguid vaccine
fo second group consisting of MenC, MenY and MenW whi ch
OMls/are conjugated to the carrier protein via the
second type of chemi cal group on the protein carrier
(for instance an1n(L In a further enbodiment the
Thus thainwepsian dugrpieyides die we of i &ldsmedin mg@r@nipan igwgunogenic
t t t
fogfRA b AR AR R B R b o bR e BIER A S
sapanig Oredlifospme (ﬁémﬁihﬁmncaal degerihep hefear, in mstnaamnﬁacam ofy kit for
anot her enbodi nent. t he | munog 0Si t
imnl s G e PRSI G B PEATAr R FHEEion B the antigen s
proﬁﬂ@fﬁh Gpdph@ised Porhd id th@&{tg@ﬁ @nd e Rayayhnt ardmek ePRi¥r to
conj ugated via the second type of chem cal group (for
HETaM9Be ani no). I n anot her enbodi ment the i munogenic
conmposition conprises MenA conjugated via the first
type of chem cal group (for instance carboxyl), and
TheeerdDye dasn ¥h aavdrdebesWitho theugengidn wiag b hetveen d AdOtugRETHS per

AT i IO (-

mayeechrédnGnGO0jull (fatab Hquid dorbhigationy. SThik ysResuthble 668 oalise in
group (for instance carboxyl), and MenY and MenW
conjugated via the second type of chem cal group (for
i nstance amino). In any of the above enbodi nents H b
may al so be present also conjugated to the sanme type
of protein carrier. H b may be conjugated to the
carrier by the first or second type of chem cal group
In one enbodinent it is conjugated via a carboxyl
group. In an enbodi ment, the MenA capsul ar sacchari de,
mhere present is at Ieast partially Cncetylated such

1. i o, oy PN . Y 4 ~NAN 7 -~ o~ 7 NN 7 NN 7 ~ren>zs . ~Nns . r
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and 5000PWkI TOSOH Bi osci ence) may be used in
conbi nation and the saccharides are eluted in water.
w®2amchaissdes are detected using a |ight scattePCTigP2006/006407
detector (for instance Watt Dawn DSP equi pped with a
10mNV argon | aser at 488nn)4ﬁnd an inferonetric
refractonmeter (for instance Watt Oilab DSP equi pped
with a P100 cell and a red filter at 498nn). In an
s BRI abeo ol O bl SRR B A BERTER,
which thayéde prresestiin @59 ul (fmgl hquid formlulagieh Y. Ritnilendgeeomes be lised for
han gnbodinent, the N. nmeningitidis saccharides are
O AP8ESy mechani cal cl eavage, for instance by
m crof | ui di sation or sonication. Mcrofluidisation and
soni cati on have the advantage of decreasing the size

In aggordpnce withghe inysetiopathp antjacn v erambinedswishy pn pdpeant Whicho
erary _ = S g -
conBlrR¥ £ L Jor B0 £ GROHITH & fpclobld B el 0 125101

an enbodi nent, the immunogeni c conposition conprises

. ningitidis conjugates that, ar de, from a
Suiyple My oty Fog BrlbF Sk tomate deS st Mok AR ussopsegand
nondoRicHe# ealivey ofligia 2f, Owhieh alRprérereatiilRBmulaédls oF®Th1 cell response
exanpl e, saccharides from MenC and/ or MenA are nati ve.
(alspheregycalied a Thd Amerssnonss: from MenY and/ or MenW ar e
sized by a factor of no nore than x20, x10, x8, x6,
x5, x4, x3 or x2. For exanple, an imrunogenic
An gomposiespanse seybabrosdly dvidedigde bvaexdeniercotegdtiesYbeingla or

W [Laor. MenC and/ or Me ich is sized a..
hurg 8 300 s R e A oo 5 Pty B it Y ety and
celltlar effocasrphethadfiné OPMOROEG ©sRIPES). Theyd caRBbEdsYT résponse
conj ugat e de fromnative MenA and/ or MenC _and/ or
haVWEFAthWﬁWHWFCSW% sivprediatedyesnoRsil o e -type immune
respoRbRQRIrhé@reGVHBE) Ses a conjugate nmade from native
MenC. For exanple, an i mmunogeni ¢ conposition
conprises a conjugate nade fromnative MenC and MenA
' [ ' 0 ] x10. and/ or.
xS I s AR p et TR B Bl Qi flgen
spea Herphaplotype mestriviiad ¢etoxiz Tlynjphgattes, ambheatdirabiiileradel\tesponses.
Men nd MenY which js sized.by a factor of no re
In s (e SRRPIE P YeBBPRIFaRELEY hS Srrgiet G abdh ReHcs of the
IgGRhsutip@ley Hhifieh Hethyinfah thdde cSRGHPRI lodB8GH Sypk-ahtib&dies! Th2 3ype
. 1-1 .2, 1-1 .1 or 1- 1.05 and after conjugation to a
imnggme respPnssp ptechpracterigeddy thel paseationtof a singe lod immunegiehdin
sotires ndPadi mike $5@3 0. 1.0-1 .5, 1.0-1 .2, 1.5-2.5,
180“1&?- Z%dlﬁ%élr?%?gg.%tf Al'l pol ydi spersity neasurenents

are by MALLS. Saccharides are optionally sized up to
1.5, 2..4 , 10 4, . 8 .or 20 tines from
I o cofyiadtsy e gE e f8ien b bind ey elPlman og HeBR e of
immiufe o83poesRd adicyRikines aHigNeveIBof THI-tybél t ftoRiaesSRAd iRV the
. .either nat.i ve pol ysaccharide or. 1s sjzed by a factor
indygtion gt rgecpﬁgil sthigh layels of

e 1epPoRses P el venasigr hrevit
. I J . V

TH2TF G ErE BT Oh o Pl Bsponges o the

antigep, three or four N. neningitidis capsular
saccharide(s) is sized by mcrofluidization. In a
further enbodi ment each N. nmeningitidis capsul ar
saccharide is sized by a factor of no nore than x10.
In a further enbodiment the N. neningitidis conjugates
are made froma m xture of native pol ysaccharides and
saccharides that are sized by a factor of no norethan
x10. In a further enbodi nent the capsul ar sacchari de
fromserogroup Y is sized by a factor of no nore than
x10. In a further enbodi nent capsul ar saccharides from
serogroups A and C are native pol ysacchari des and
sacchari des from serogroups WL35 and Y are sized by a
factor of no nore than x10. In a further enbodi nent

o s - o S
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conprising: H b conjugate and MenA conjugate and MenC

conjugate, optionally at saccharide dose ratios of
waz207/803384 2: 1 , 1:4:2, 1:6:3, 1:3:3, 1:4:4, 1:BCBEP2006/006407

1:6:6 (ww). Optionally, the saccharide dose of MenA

is greater than the saccharlde dose of MenC. Hi b

conj ugate and MenC conjugat% and MenY conj ugat e,

optionally at saccharide dose ratios of 1:2:2, 1:2:1

The]dl ré“?%l?‘\él‘—v{ il lelé t t]rm%{.u%e re%%oglcs:%'s al? ?Iot4a %lgtée é}dsﬁ\e}g t%(e the
form of a caatrmnntmamemhhaess awc harénges. bhosalitgfan Metidudhivbl] support an
. ' t MenC ' t d e ' .
gAY AE SHECHIDER B0 RS BENAPIGE b | Phpigdoringatly Tho.
Ho@e\ér 3t is l)ftén donvenieflt t8.codsiforIhe thindliek of Litbkhes ihi tofn®s of that

ww. Optionally the saccharide dose of MenCis
desgr@énemmhaﬁ%he/eélé@eéWnea &y dMesenaph avd RWikriah (Mosinayatl 839).

Tra 518 szill’ ;%laf?no %torel $8 gfsje ags{?o%iatip \éftthl %aeté)eriduch P @1' ll'%F-ﬁgaTma
cytokires &y 4r- lyinpﬂio&(tesl O3he3 cytbkthedoftdn &irdotly ltss6c16te(i\MitM) the induction
,ﬁﬁtlonall , the saccharide do e of nA i s greater
A¥PS FMUIEEFPRPPFSTRY @rasiuc %S%\ﬁsdgav Injaptrast,
Th2VeRR r&Bhés afetasadtthid®Rith %rhle%é&r?of I‘EM 'IE@'IIL % FLt 10 and
sdacchari de dose ratios of 1:2 1401
tumourinegrosis facter-Beta (INGF-Beta): 4: 4, 1 5: 5 1 6: 6 ( vv/ vv)
Optionally the saccharide dose of MenA is greater than
t he sacchari de dose of MenY. Hi b conjugate and MenW
It 1sdmnj)vugh%tt ecradinl videimé adpivanty atemartfnmlairkyl’mitkd/ toathe Sta'lﬁﬁlbﬁdsﬂ olfe

elthil'oﬁh lloralthl_?fotipe glytllim%reéponfesl Jl“raghthlagy 3ndliatgrs§f tl'f. ’ﬁt114Th2
balahc®oHthe ImBufe fedpoise afiditd vba@hhtiont diSnfeatsiaéludedidese of

MenY is greater than the saccharide dose of MenW
meagpremeniafriles progwaioand Thit ey ThE cakispshy §éyrapwsyieaid wio gfter
restt}n%atlon]\xrlﬂ'}arﬁ{gjr]r a%dﬂor }t'e Iagesar'&t]r*eu r(gahleegfst grg rrfgcceﬁ oiL%h% Igél IgG2a
ratig nﬁlamtgemspepéicanuh@bllm@oompr i sing the i mmunogenic

conposition of the invention and a pharmaceutically

acceptabl e excipient. In an enbodi ment, the
Thuk rmumogee b&jueaTROGHetwIdeh &fmilhes isBlaesdt T-6¢11 pSpubitioheioqgstoduce
or usted to, between pH 7.0 and 8.0, pH 7.2 and
hlghﬂesela pf 519 bipa cxtoheﬁ%\wwryrep%qnwlaed V8 anfigRiArie gEra, and induces
antigQfpesikk 'nﬁﬂlu%gl&ﬁﬁﬁl' B&dns aEJb%la'téa\Wim RN %ﬁ% Esotype.

optionally Iyophilised in the presence o

stabilising agent for exanple a polyol such as sucrose

t e nposi tion
Adffant G003 SR Gpo L SHel i I AE HEG, GOTR R
desaibed vaWO 8410013 adtWO®5¢rmance t he i mune response to

t he i nmunogen. Suitabl e adjuvants include, but are not

limted to, alumniumsalts (alum nium phosphate or
It had! 1648 EEeH h&W A 1R bistEroba KR BASO 1 RaXdHAFi8S aﬁp@%s dDotent

mur anyl peptide, saponin derivatives, ngco bact eri um
stimgdator afid inprunszysemoithougly Hopseos oHioVts asmegn purtailed by its

n [
tox1[:r¥ %ﬁ@sgx%ﬂe 1\4%5% (ﬁilPeSr 21%{16)(' n&gpgla unl (tmL)ﬁfTFJoduced
by rpmbyq) lo6 gelvamanaebchiydratbegromasrdabs phasphate filonmnihs kddudingtendg

gluc%gqﬁ Ear bé Mdigg’é) %ﬁ %ﬁ}a&ﬁf‘é%@@%%ﬁp t he

N. neningitidis or H bMen conbi nati ons di scussed

above, it may be advantageous not to use any al um ni um
salt adjuvant or any adjuvant at all. As with al

i mrunogeni ¢ conpositions or vacci nes, the

i mmunol ogi cally effective anmounts of the inmunogens
nmust be determ ned enpirically. Factors to be

consi dered include the i munogenicity, whether or not
the i mmunogen will be conplexed with or

coval entlyattached to an adjuvant or carrier protein
or other carrler route of adntnlstratlons and the

o Y - - o a - . o
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response after a single dose such that over 50% 60%
70% 80% 90% or 95% of human subjects (children,

wo e@nagsss or adul ts) inocul ated are cl assifi eBICHEP2006/006407
responders in an SBA assay on bl ood extracted a nonth
after inoculation (optionally using the criteria
described in exanple 9). l}c"h an i nmunogeni c
conposition optionally has the further structural
characteristics described herein. A further aspect of
t he inven% I8 an i munogeni ¢ conposition of the
iHwsONt i ON in the treatnent or prevention of
dis NP rrenl ngitidis and optionally

8p. A further aspect of
| ogeni ¢ conposition or
i'pn Ne the manufacture of

rcﬂn V&ntion of

vaccCi Ne or ¢tz
a nmedi anent |
di seases gtaused by oeni
Haenophi IaM i nfl uengae i nfecti
"corrprisi' ", "co se" and "
i ntendegr By the invegtors toshe

subst i QUCHDIE Wi t b/t he ter wﬁ"‘%onsi st , "consi st
of ' @ﬁSl sts°o1( PespectChHyel y, in jevery instance.
Al | refer cesoﬁrc péa;ant apéhl i ons <"é‘¥2t ed wthin

this feHdant specl cation afe incorpgcat ed by
referegns hereln ® invert€How is il lluSxsxated in the
acconpanyi ng exalq!hes The exampl es bgfl"BWa e carried
out using standard techni ques, which aH wegkginown
and routine to those of skill in the art, ekcept where
ot herwi se described in detail. The exanpl eS{HPH
iIIustrative , but do not limt the inventiony Exanpl es

nmple 1 - preparation of ysacchari de conjugates
A ﬁarﬂ}?r defoxifisd tveqéwﬁ@f h’{flofes\“léﬁefg%'ﬁ hhq rggioyfof therpeyechapy fym the

P G G R A R 8 G DO TRk BrofBRbty
lipid m'fBBI-M?L]. 98®,n b¢Q>u(1ﬁ):q1 aﬂﬂﬁeﬁéﬁ’&) by Hiehnd®Rils taught in GB

de vva vat
2P Aot PR Ao R e iR S iinida g >
O- db&y[bltai\?a&_)laﬂﬂﬁdheaébfpl c acid di hyrazi de (ADH) was added
and i ncubation continued for a further 90 m nutes. The
activated PRP was coupled to purifed tetanus toxoid
A pXﬂtl@ulﬁﬁfom%'f B WL%PQS%QI% e Jﬁ&eﬁﬁh{)&ltﬂm% fﬁythe §>r£n?bf an
di met hyl - am nopr opyl ) car bodi i m de
emgiorebiaving 2 $realhpartiviasied leRmMand. %Jetamrdlanctpm and rtamethoc}fof
b e B B0 B4 2 a2 Rl BB Ra S8 2
moﬁb‘ﬁh@@ha@ﬂ lipidt e andPRRurfattrat havs llbleén dgcsiedduh Vo0 98va3610ef t
for three days with mld stirring. After filtration
t hrough a 0. 45mm nenbrane, the conjugate was purifed
TheQﬁct@nﬁel%?élryydccm 'd@n(/éﬁ R BAIsdo bOWRASA 1heGREANinvention
equilibrated in MenC -TT conjugates were

maypeqppndied and pwgessad fro@ lpe!eyglaﬁ@ma?, iofl akierpatifel yoshey meg Ok Da
BRI ENL oGl U ORI LR gl st

19800 hyd 2k Baaaﬁh&eMOmbphgthoyyl (g dlpdlbd;planll $ipdl A derived from

safighelas or ceseaint o O SKafAl) Ak CRAARH BlveP byl B Msginete

hpopdSI(?diéGlﬁ(ﬂldldé;hM bebi @S BdYSRIGERATIFBE Hi19Ers, argsunEP 0 549 074
100- 20CkDa as nmeasured by MALLS (see exanple 2).

Si zing was by mcrofluidisation using a honogeni zer
Emul si fl ex C-50 apparatus. The pol ysacchari des were
then filtered through a 0.2mmfilter. Activation and
coupling were perfornmed as described in WX6/29094 and
WO 00/56360. Briefly, the polysaccharide at a
concentration of 10-20nmg/m in 2M NaCl pH 5.5-6.0 was
m xed with CDAPsol ution (100ng/m freshly prepared in
acetonltrlle/VFI 50/50) to a flna

~NPSN A PPN S PN ey g A o A -7 oA AL +
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A phase Il , open, controlled study was carried out to
conpare GSK Bi ol ogi cal s neni ngococcal serogroup C
wa@onjnoease vacci ne (MenC) with GSK Bi ol ogi cal ' BCT/EP2006/006407
Haenophi | us i nfl uenzae b-neni ngococcal serogroup C
conj ugat e vacci ne (Hi b- l\/bn(f) or Meningitec (r). Each
dose of Meningitec (r) cont di ns 10nmg of neni ngococcal
serogroup C ol gosacchan de conjugated to 15ng of
BI)C%M]eLgPertﬁmjar Ibg’ct rlia(w’ {%Xch\%aé Fd u\ﬂ?l?g%s'(e MEIH nvention is 3D-
con es con )}sacc arr des 011 SBoUt
MPEOOADa conj ugat ed to tet anus toxoid (TT). The study
consi sted of five groups, each planned to contain 100
subjects, allocated to two parallel arnms as follws: In
AcJo’imﬁ%lp r'ge EPS déxtlvéib(/es fHal maybé 8lsSn tHR pr&xkht idvdiBioh %Feﬁthé!&d
one- 5) of a dose of Mencevax(tm ACW a
lmrmmet@nvl@@tmtha@ aeesirpflarip Stapatarg (o thpt ofdhdd e MPhor éD-M:RtthIn

anoﬁ‘l %{(%&Q?H rom aﬁ%}l su%?sﬁ%s@(%) &E%J‘@ﬁ) %& eSEV l}Jn fisa

subhdorﬁdmt&)heahométnmﬂnsném of four groups froma
primary vaccination study who were prined at their age
of 3, 4 and 5 nonths with the foll ow ng vacci nes:
Sapaalﬁy&eislsomn%ﬂ&omhulaﬁt@ns RisRESwEIP KR WA Ak sS@L deille-
non -ads% tetanus toxoid %’_FT) conj ugate and
Dul]qaﬁ, 3899« IPWPIGPF@R(H“’Q A USEon qurﬁlpgﬁqu etlmmqq@;p(g}cally active

s A B e o S X et aE PR o Sy M By Cutlee
Sapblla‘rarMolxx(at) rapdpmntua;)log@akbja active fidtorsBherg)f; AerdEsctBedriy) US

5 os”ﬁhg ﬁ,gﬁ%én%%” VRl g‘}'/(a{lﬁ; @%ﬁ(gﬂgﬁﬁ&ssz 279 BI. The
haeberylua gapoRiistQR2 1and QI17aHPLE(Hufifi el &4 etidnYRiA Qugi A )it Bient

Infanrix(tm hexa) The two Hi b-MenC-TT, vacci ne grou

desqriged apROtENLEMRCTRYC %Vénﬁe?ﬂd ths Misthed of Heimeodysen Brdisclosed in
US PhtdINGS, 059,540 %n@E?Qi 362979 1a'A1&rhe9énHeB%1 %Me?éé&es is the

vaccine. Arm 2-(Goup O consisted of age-nm

use 910 & (a somrlarenpl Biti foagtipy of QuidiAartach aots 4 aapotent adJuvant for

[ | d
s T DOSROCERL oR S DL Uy LAEBLERLOLYEN Mo R
Conflinarions PEQSRNemd pcﬂ:smsnbmomycmde)hﬂﬁufu alsot krofvn (Wa) 196/10808).

fo | uati on: | munogeni ci.t erm natl of
Pareylatc iy agL yeitims OBHWS'?%?@P@%@&% ARG QG are
desdrBBAMMIED6/bY7 3 haoverdariidal. t est (c_ut o_ff a dilution

of 1:8) and ELI SA neasurenent of anti bodi es agai nst

nmeni ngococcal serogroup C (assay cut-off : 0.3 ng/m)

e BB SR 5 R0 Sk 1 b

invepliom airesfampllasd tigethieneth pliposonteccavderc iFnaéxaaplg itk carrier may

ol G B R b BT AP

Determ nati on of mean age in mont hs (wth nedian,

Wge and standard deviation [SD]), and racial and
COD@}& 1ops elhmeasrhosphosy] LipibA Ambasarprmbderivai e ar dascalied in WO

94/(RRAEDIWS. 95/%6%@‘96?35% WD oS E@AMS% @5/125%310 9/11241,

I mminogeni city were ormed based on’the

and thgrcombmatiog QSR 1 ynd $lanBhad disiesedin WOA#60 hdnor y and
booster response) or the ATP cohort for safety (for
anal ysis of persistence). These included: Eval uation
of immune nmenory for MenC and booster response for H b
and Tetanus (before and one nonth after adm nistration
of 1/5 dose of the plain polysaccharide vaccine):
Det erm nati on of geonetric nmean titers and
concentrations (GMIs and GMCs) with 95% confi dence
intervals (95% C) Determnation of the percentage of
subjects with anti body titer/concentrati on above the
proposed cutoffs with exact 95% C
(seropositivity/seroprotection rates) Investigation
of antlbody tlters/concentratlon after vaCC|nat|on

~ a4 =
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GVC/T LL UL GMO/ T LL UL GVMC/ T LL UL GMCAT LL UL %1 :8
99.7 9 1.9 99.7 9.1 4.0 17.1 100 95.8 100 100 96.2 100
WG2@7008B844.3 GMTI 5.6 4.4 7.2 316.7 251 .4 398rCr/ARRN&006407

358.6 488.5 363 310.5 424.4 5.6 4.3 7.4 Table 5d
Anti - PSC (uo/ mH G oup 2.5/% 5/2.5 2.5/5/5 5/5/5

Hi berix(tm) Meningitec(tm % 95%CL % 95%CL % 959%CL %
95%CL % 95%L GVMCO/ T LL ULGMC/ T LL UL GO/ T LL UL GO/ T

g 3t grind B i b4 Eeiof Byhe rryamdiics Mo

confBifiatiéA 003 nbRoibspRor§Rlipid A, sich a§2D4MP$Dt@2th6r @itha sopbn@s

69.20 0,17 9 Tabl
derigglingypaiigaty e sombmaanp EQSTERY 1pHEEL 24 didtolt if wo
94/0(3%?_:? Tmﬁfsﬁi&m C T&ﬁf@ﬁlﬁi%/egg/ ?ﬁbrﬁlf) C%L dvf:/l/er)&u_ Uih&d%%/{@
confaining lipgsgmgs,fonexamplelip axomposigen whegehe Q§2 b, mended in

cholf et i fimf bl D el S WE $992%27 50 0. 15

0.1 5 0.15 Conclusion A conparison of the

i nogeni ci.t ults achleved usi n
Ths PR ORI A 0 TOLRNRSTE BB e P S g meppranes
of tlﬁd’llﬁ;ﬁﬁm@gd( a§ @¢saHb& inONO 983789 CORE ADIMPR by stempid Aederivative
MenA- TT and MenC -TT conj ugates showed that the
mayoby) RressaEpither ersrapped ghs H@m%é@e\%f@ lipgpamespoputsife thy
o5, VR o ARSI OS 1 Dly BB e o
imnivaestigulaets QSANl land 3PAMPERL uncarﬁ;nmdsm@dwghvmlwtwebmmmng 0

. MenC in .100% - Phase
lipoRgis, BLYRED Fie s BRI S SL Ry M e HEPOnR Bt el
assobiatddl Wit eenipsédnds. pent a according to a 2, 3 and 4
nmont h schedul e Study design: A Phase |1, open
(partially doubl e-blind*) randonm zed control | ed
%e@ﬂ%@%ﬁ@ﬁ o%etlﬁ' gy iWiptdlem 1Weﬁﬂ&§pfe%‘?i éa@ﬂ V:S'cctuner &R flose
primary schedule w th vaccines as
seleplied am@vro@t B\Ih@fﬁndweb arlvsn@mc(pzot@ttﬁde?responsel \mﬂlam pigfifiednt,

/ 10 Hi ncy, 5/ 10/ 1
o BECT, FRH R, St SV P bttt ity
spedifi¢ ﬁﬁrﬁﬁmogeh tef emnoy@(dtai\i)i witieH spe€ifio dgjuihrh- [RAEEallHibs Mepdcted
5 fanri x(t a Go Menj ugat e:

thatfeg 4&5 ol Eoppprises1- -PBoofe 3 ProiRiR. i SRS L) P fyr cxample 10-
1004, bA%fi@{al%n%uﬁf Ror alfaRiclRp GaY:cﬁ{eJeaQ‘()el alQeAftedd stMﬁﬁ&i studies

were adm ni stered in a doubl eblind manner whi
invalyipg pessCntion sf sthedy piresandidileer mpnﬁgaue(qucthr oup vver e

open. The 2.5/5/5, 5/10/10 and 5/5/5 formul ati ons of

H b- MenCY contain MenC native pol ysaccharides and MenY
A spablesacahaioncelsedntd fohuserveitinihe nmfehuéldisaqmmdfy tourse pnor to

nj ugat e(t contain of Me osaccha |d
mavg g P o BT A RMEPIEY eI GSBBle cast -4
weelaé’ ﬁ&%#‘h@lﬁivdl)lh HBiré V€ biidhiyQduk nidy-involvedbetthe PN AlS3
ge (St udy l\/bg?:(tshh nth}w(b and I% b? and bl ood
dosr@af?p Pranyly 2 onf )domsmﬁnamste«f,%yV%msnmrv@rof ebleaghd d@n% or
t
betv&E@H l@n@g%esetﬁﬂ gpﬁgg)éaﬁgh ogg&“g‘?%‘ ?sNb/gh‘lﬁ m%tho’n
couﬂsotnam bn‘rﬁtdtoweﬁmyeepaat;addwostn pexy sid montthsfiou 8&3][0th§ g/nak of
1nf69[10n er)]ustsolf'beagéi% rb\é)g?tgl’ \fag%ga P#lg Q?aé(r[@% e[{?y FCﬁ)élg?G p%o?r to repeat
adm ni stered (study and control), group, schedule/site
and dose | mrunogenicity: Measurenent of anti body
titres/concentrations agai nst each vacci ne anti gen:
Prior to the first dose (Month 0) and approxi mately
one nonth after the third dose (Month 3) in all
subjects for: SBA-MenC and SBA- MenY, anti-PSC and
anti-PSY, anti-PRP, anti- T, anti-FHA, anti-PRN and
anti-PT. Using serum bactericidal activity agai nst N
meni ngitidis serogroups C and Y (SBA- MenC and SBA- MenY
cut - off 1: 8 and 1:128); ELISA assays with cut-offs:

~ o
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Hi b MenCY 5/10/10 67 100.0 94.6 100.0 3.25 2.88 3.68

H b MenCY 5/5/5 70 100.0 94.9 100.0 2.97 2.59 3.41 Hi b
wOovRw@003384.00. 0 95.1 100.0 3.15 2.73 3.64 Menj upat/EP100§/006407

7 1 100.0 94.9 100.0 1.66 1.39 1.97 G oup Hi b-MenCY

2.5/ 5/5: H b-MenCy (2. 5/5/% + Infanrix(tn) penta

G oup Hi b- MenCy 5/10/ 10: B- Mency (5/10/10) +

I nfanri x (tn) penta Group H|b I\/EnCY 5/5/5: Hi b- MenCY

tra\{eggo%nﬁg c frg r@fl?s)r( I(%mn’%g%ex I of 3 #)_po{%u{vgé}QO sd il aB/Eﬂfen

herdibapargat e(tn) + Infanrix(tn) penta N = nunber of
subjects with avail able results. % = percentage of
subjects with concentration/titre within the specified

Thd ARGiResAMehd inveiRitrhdy be 0@ RHisRESIAS Uy A b @ariéty of Lol %uh as
= 95% confidence interval; LL = Lower Limt; UL

oral,fnpigal, [spbRutanceis Muspsh(typiealancavagmal, lﬂapwse% maa@scular,

u B gq,gads ?8@1‘['8 f.r esponse in all
ln&&% ?e%%@ﬁgﬁ 189% é?%fnsu P produci ng above 0.3
ng/n1 responses agalnst anC and MenY. Exanple 6 -

Thepha‘i‘\?g‘ﬁ’ bl##‘&ﬁ? %ea!ar%?e{r@%é‘lﬁ}g% three gtorglrrrnuéngti ons

ol i gosacchari de- coniu aat e vacci ne. Th|s exanple

ggorts @Phas Qpen épartlally bl i
Insteaghof iy & ltl%‘bWtrFBan depegiok® %%%ﬁﬂ)@ee%q pataining
corﬁé&mbmggﬁm forndof e Jab&ﬁ@ nfll, bt 8lisisiéed 4 RtbBREoRd
xoSm t hKl'i ne Bi ol ogi cal " s neni ngococcal serogroups
“pritnechoogy’ Jyaacmanometgms Ttlm)pumng:mmmpe afi/theAQPNINET)
vac son ol i,00
compos ﬁ%alé g\{lfé ﬂe\gec% g ?I)NE 1ﬁen 1{1%{&&5 Ll\%}gﬁgﬁ’ ftl'féa é%t%%g&%% Zn
idefitizakfota of kel Ahtigen; agady He?a didferennfdas. of 'ﬂlniesaﬁiel antigad. tri al
was an open (partially double-blind * ) , controlled,
mul ticentric study in which eligible subjects of 12-14

PrifiBBbELE iR RisstAAd QBdoZ@fg tolthd inkieAtiod BaPbhep&forhed rwnh a
paral l el groups of 50 subjects to receive a single

congrinatign 1 gresein grd pelgnycleptide, pagiouiaily: DEdrhesadiformulations. Such a

sral Nl B PG Bln By G BRI AIAEEN it
proedl yeaachaduaangioly anghodies and TTHglp& .imnmyne fesivmeed, while
pol aride copjugated to. TT an 5 of ny
et 3R ar p A RS bginpefoaiae ot AdPhocvs
(CTL)@&p6nsRb. Phs, e YRIBMaHEh ¥ER6ENRIHIIBPNACRLsFRIRAVilIPprdvide
5my_of MenC polysaccharlde conjugated to TT 5ng of
1bfN@ﬁ@?ﬁﬁ@?@éﬁ%ﬁﬁmpd%WEEﬁTugated to TT and 5ng of MenY
pol ysaccharide conjugated to TT. Form 3T: MenACW-TT

at a dose of 2.5ngy of MenA pol ysacchari de conjugated
Thus@e?‘ﬁveri@»n@u@ﬁm wem‘dq@ahq/@a@é A é’dc‘vsd@dwng’imr@an edart mnriﬁuhogemc

rlde con
g fr SriviiT RSP Y SR G SRR 8 i A nas
sapdiifith Mipésonlei foomaaidnand dsciind he@&t edgdﬂﬁ:r Mthl:a-}iﬁmdeotlde
CRML97 (Meningitec). *The three different CWY-TT
encpApBficdtIurRs B FRESH Y AP STBFERESTIS RSSbY eﬁllvrw FYF thercof, in
the %H%Emrevﬁ%%}ﬁﬁﬁé&ﬁtlc%@ RRGH iBnfintPng t’?av%le?QﬂoeenH&ﬁﬁ' r@ﬁons
dose was adm ni st ered |ntranuscularly in the
agathel prodertiye malasiatinfectf@ udy Mont h 0) accor di ng t o
random zed assignnent. All candi date vacci nes were
supplied as a |yophilized pellet in a nonodose via
(0.5 mM after reconstitution with the supplied saline
di luent). | nmmunogenicity. Measurenent of
titers/concentrations of antibodi es agai nst
nmeni ngococcal vacci ne anti gen conponents in bl ood
sanpl es obtained prior to the study vacci ne dose
(Month 0) and approxi mately one nonth after the study
vacci ne dose (Month 1) in all subjects. Determ nation
of bactericidal antibody titers against N
meningitidis serogroups A, C, W135 and Y ( SBA- MenA,
SBA-anC SBA-anVVand SBA—anY) by a bacter|C|da

. a o Y Y A~ o A NS\ N 1
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meningitis. Based on the organism s capsul ar
pol ysacchari de, twelve serogroups of N neningitidis

whaooe/omsen i dentified (A, B, C H |, K L, Z2OCE/EFB&E006407
X, Y and Z). Serogroup A (MenA) is the nbst conmon
cause of epidem c di sease in, sub-Saharan Africa.

Serogroups B and C are respohsible for the majority of

cases in devel oping countries, with the renaining
L T
1mrm1nq>gﬁgax feqgntent orderivativethetef prsv1dcda1nklyqvm1isied forng ammtijuvant

he .car r. Qrot havi ng t he nomn fect .of t
coPRESITE hUEih BERTE PYER R ai e TRl o and lriclons
spebif§Rigend e antigén, @ ﬁmv@ﬁpa{al dptichally'd fGBEN dagkicRark BBBERixed
menory response. For instance WO 02/58737 di scl oses_a

priguieciRenisiErtionita p Havpentp £n eadenip s tserbyaelesiing sgidraveler

ag Jlﬁé?JB}d}luc Bgﬁéin‘i‘éc%loﬁemgmui’s A C W35 and Y
conjugated to a carrier protein. However, this
appllcatlon teaches that all polysaccharldes shoul d

ThESRERE e ot rofiRE PR bt R T oIS vhLieahE Poliipric

cothPeRNNGS PpritRe€BodsD re@ﬂhﬁi @it poRafueleetidEompogiahton VanEOdRESS
agal nst . nei sserj 3{ meni ng itis, The present | nvention

PIOiEIR OB AThENIPROSERIG 58 MGt %fdeavmvm thigedoccal
pol ysacchari de conjugate vacci ne where conjugati on of
each polysaccharide is tailored (rather than being
The BN may be delacinideasenakied BNA sigb poplesraBNAaer iorthe form of a
el PP BeRP LY b PO 8
de&étmeh &]xladlplias oblivdredcrorp wmohmmyd&ruseda are plonwmndmmad inclnding

oy it vecoe fmanenpls VeubedSake Rikimoyahy) Hafoer

ved518 $6 UxBRhp IOV dndudliTRB 8ind KRt §HNaNtiPyifusiveBR! or /RAoHARSBctors
that are very good i mmunogens nmay be dlrectly

for ey ppplgatneon-hsiman pdenaviyas verdorsueh fomehapanzes addnaiigysevector, or
onbi nati on. Accordingly, in one aspect
an%ﬁﬁaﬁgﬁgﬂégg%?&%ﬁVentlon there is provided an
I Mmunogeni ¢ conp03|t|on conprising at |east 2
different N ngi t.idi s capsul ar gac har i des .
A SHHAPIE PSR IOT Hist & 4 LyeaPeloE I eptng DRl iCsine b tqripe o fre
inve Rt i§ bilvg s&rb- p%m&m Mansa ad\éaaxn@r&dcﬂ\@wuy\bw A#B3 &/ aoR-human
conjugated through a linker to a carrier protein(s),

ori gifafingradenpvirys suchpsrmondimag pripaty adeagvirus/syslasasiaidne d

addnbOi@ THRGRAEFhAHR: CRRSHShH iBEcHe. MERRIVERE viMRRY cHMn an
MenW whi ch 1s/are directly conjugated to a carrier

Eldelstien W(Chqan bergrewivem eell Nzes ¢hat ere tfamsfoenactrmtb an [ rg&nmy

con;. ted.through. a |in MenC direct]
SubiE AR R ipen O AR e, SR bt

(alsuricholany Pan BE(Seb YJS paﬁ?ﬂ vaﬁwmk d6)/eﬁﬁd?aﬁ6d6/faﬁld B?rnaywbe
ate throu a linker and_MenCW direct
03/@@?3 @sesldﬁ [RgrEREAt NFRSIogh TAess Yekiors can epAnipplated to
inséht b ﬁe&:{drogoﬁs povhitgéotiIeRSIAGRA L aae lﬂ\renﬁorpaim RAtHePdlypeptides
vacci ne conpriSing various saccharides conjugated to
accoping terthe mentiaarmaysbe expressesl elhgfuse fprmndatiqnrand meanufacture of
suci‘f?é%ﬁr?o%ﬁdn? Rdenb®ial %&Ers“iéﬁéécﬁﬁecfd‘@é\#ﬁ 9P 03fe i 41
I mrune response nmay be danpene h a unlform
approach to conjugation the carrier will present a
simlar blend of B- and T- cell epitopes to the i mune
system However if conjugation takes place at
di fferent chem cal groups within the carrier protein
for one saccharide versus another, the protein
carriers are likely to be different to sone extent in
how t hey present thenselves to the i nmune system
Accordingly, in a separate enbodi nent of the invention
there is provided an inmunogeni ¢ conposition
conpr|3|ng at Ieast 2 dlfferent saccharldes conjugated

o - o, N a o T o o .
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UK). The antigenic index can be cal cul ated on the
basis of the nethod descri bed by Janmeson and Wl f
W@ AR@Ss4}: 181- 186 [ 1988]). The paranet ers usepBCT/RP1006/606407
program are the antigenic index and the mninmal |ength
for an antigenic peptide. A@Vantigenic i ndex of 0.9
for a mininmumof 5 consecutli®ve am no acids can be used
as the thresholds in the program T- helper cel
L de I
Pro?eri)n 58%%25 1%5)2 b% ﬁ@éf‘té?l_(ﬁté:? gg&r&g}g 11'5'%@{{) 8@%?3 Jorng%éflﬁ%A
adnhiﬁfsfratlioni dreDIpArma;eHd useg fitsd firdne anmoee émhmmsltrmtmris folawed by

t echni ques, .such. as th TEPI TOP tho desc
onecy e BT mEyinisghansy Hansy ke /0 Sdet 1?%9‘%)
jmugaajga?pﬁgﬁldes may be selected froma group

consisting of: N neningitidis serogroup A capsular

saccharide (MenA), N neningitidis serogroup C

m@%g)%%c Aar 224 g[?g pﬁ%né M?@gtwmnﬁg@ rrerntggtdlrrrg R OGHRHP
mvsloéqgnmug wivhcaagsgle dosesra”caqiotgmucﬂeot@désn\ﬂ}q foHn off afrd:cpm’mmat live

t h i, d b
veclst Bii o0y 2hLiogs 5 TP arpLa el SRR wid gngorgnore
dosed, FRRXMPRCUS TddEY) of theGapsthtad pdsie Bahi a@@{Tﬁ wn aB
Streptococcus group LIl capsul ar sacchari de,

adjwianednserdrddgseigyr Etaf'ppqlvnt%rp%r gicodesthn same eroteiy @lﬁo s brotein)
or ad tlﬁl?rﬁ&]Bgé}ﬁ& Heo bR YP i aRS Wepdorsacchari de,

t coccu aureus type 5 capsul ar sacchari de,
Staphylococcus aureus type 8 capsular saccharlde Vi

hari de m Sal.nonel.|l a t |t|d|s LPS

T i R o Fy P SR el BB

i nf layenz aeplbifmdinn dntﬁ gedror an ymaind gemocfmmdnabr derlvatlve thereof

neunococcal sacc ar|d such aa from serot
a@uvgnt c@)jr\lpnegg a Fpl tlwn f@gponin &1& lll_ypggme Qpnu'latlon

(QSB 17F, 18C, 19A, 19F 20 22F, 23F or 33F. In one

enbodi ment t he I munogeni ¢ conposition of the

i nvént i ore pdymsiclspidednceding drepP/rgeedinmpeniégen s g immunogenic

differ es fromthe sane genus of bacteria
ﬁa%nmuorﬁén%ﬁg$?%E t r ept ococcus, Staphyl ococcus, or
whéla@n) phd b)J'c&): fortise séquesniallgznni aseaag buhmnm@ddﬂ}gwmrps b) is used

resent t he rler are differen

a5 G PR 4G s dsodisahT Yot e AR EProgiER s b i
salclPI%tt Jspad ahﬂg HEECth eQfecCoy Ltﬁ@ﬁﬁtfgénpddﬁlﬁ@ﬁﬁ Snd ditesnaliRy filther

sel'ecte |ndependently romthe group consisting of:
carigry e g be grixadsior ghadipinisiratigisto adiAvplsy tran ensrlatfprsgwn

Hydr oxyl groups, |mdazolyl groups, Guanidyl groups,

and | ndolyl groups. In one enbodi ment the first
Thetwnposalong) o1ap be sny polypepyide aordp@dhtéors@cbmiheé hen¢inaén 2 or

.vice versa. .These.groups. are Ia|n
suitghE SR S At e R BE TPl Eo g ente ¢ e sgmerisine
RTS ®@dShladpRae@anibtisiag G821/aaasbh- MP@I ih ﬁelli)eflimd\formulatlon and b)

meningitidis capsul ar sacchari des, wherein one or nore
may b alive yeqiefcas s TDEHharem Sueh ayoadsnRBREIVEHPhEE o ChVBRANZCe
ad ABARMBREG MU E 11‘1?6@ b PotEiR b B fhRind RnicltRaghRht bderivative

protein via t Irst type of chemcal group on the
thepobt ei n carrier (for instance carboxyl), and one or

nore different saccharides is/are selected froma

second group consisting of MenC, MenY and MenW whi ch

is/are conjugated to the carrier protein via the

second type of chem cal group on the protein carrier

(for instance amno). In a further enbodi nent the

i mrunogeni ¢ conposition of the invention conprises

MenA conjugated via the first type of chem cal group

(for instance carboxyl), and MenC conjugated via the

second type of chem cal group (for instance amno). In

anot her enbodi nent the i mmunogeni ¢ conposition

conpri ses MenC conjugated via the first type of

chenrcal group (for |nstance carboxyl) and anY

T 1 o S e r
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N. nmeningitidis capsul ar saccharide(s) (or saccharide
in general) is conjugated to the linker first before
wo b@7l0033ke€r is conjugated to the carrier prot ePCI/EP2006/006407
Alternatively the linker may be conjugated to the
carrier before conjugation tgo the saccharide. In
general the follow ng type§ of chem cal groups on a
protein carrier can be used for coupling /
n [
Botﬁ Qhé oﬁjrgl%lé l%&ing@s?lu&%{ag;%é( l)?((SElR% C&H sﬁgﬁﬁn%)l e ﬁél?@%‘:? 613 more
than Snd dask.eBurtlermntertbe oitdl psimomg amldmbamg:t@sesdna)eb«t fo}flomed up
L n am no oup .on.a |i ker th car
with s o wnfih g7 eetede§ ol e G RN ACPPS {Rrsteimpepst
furtherPDNRSH0B€) furthBr RORiLAdedi ment this group is linked to
carboxyl groups on saccharides directly or to a
carboxyl group on a linker with carbodiinide chemstry
Q. : [ r
Avtiofdbhdmekiical aBRAIE bl EROS EBlents ERIAUR ihgygtion
are owellkacwh an thd et add iededeyfonexatmpleswathr grtoififess. dfacaink iprdperation

s seipe R goT PSP Yoty deapn oSl BiBomt s

des&xit¥dPfor @anﬁub HYYEiton, OB, PAsdt amzczs 8V17 acamgaidma)f prdt8ins to
one enbodi nent thi s group is_lLin

maggpmelesulatisrdaclosed fRrXamp B%Léﬁhltm%@e?atﬁeiltt"rﬂ%a‘%‘*éﬁﬁfia@
t P e;rgbodl ment this group is
Ang%{]%\?gtlgg/ At%llfl e with bis diazobenzidine. D)
Fydroxyl group (for instance via tyrosine). In one

odi nent, t roup.i,s activ [ odi fie t
in RS tER o HePh RIS 415 s e PR el dn v
is phdtedtédligagst mhiari@ ﬁﬂlcﬁﬁﬁ)@ﬁﬂﬂﬁﬁlﬁraﬁ(ﬁﬂ of aghﬁluﬁa hitigen composition, in
activated/ nodified wi.th bis di azobenzi )
pargg AR -c B apyerBHaTih SRR EOP Ry A f é)‘d“’@;‘ b wainhy|
me@6& H&nﬁﬂi&ﬁ niegﬁfrﬁ‘i@(iﬁe M@ Jriot PRARMised I tRe FRARGMA bsiBific for

I'n general the follow ng groups can be used for a

the gwlgsia; anggemlso@@@lel ipproxided a methadyfaedgieraunag sdsthgean
t f
naB51 B55553L) Bl bR T AELBRISRI, i
corﬁ;&fsﬁboh,dlﬁ,paﬂicolar Dipreeatythecuygt inradprapati gsm:chm&posmon to the
+ CNBr or CDAP > cyanate, .est

indgpapogom 8%?1?‘{}1&%%6% meATRg Y ng?lﬁfélﬂ&}lagfe antibpgieppaized in
the individedishdcifRARe tit MiasiNBiidigen> conj ugate
Sacchari de- COOH + NH2- Prot + EDAC - > conjugate
Saccharide-NH2 + COOH Prot + EDAC - > conjugate
,{aﬂ bESGhect BiARL ag d 8K FRR f
accha%{)%fea%—%‘ &‘«%R'B?ﬂw?cfé %eﬂgi f@y%ﬁ%ﬁse elé{)‘gfrﬁlg%%m ;-
canbiddte-vaccisg pattaniadg-a pi-Rrythr@QTelcPndidate- vEDAE, in tb@p]eugatoa of
acchari de-OHd + CNBr or CDAP C e.est.er, .+ NH2
malgF, DG i gamper pasmpeaé (el TR TR P an
indBXRAB ity the @hiBd0E vakiml. Nn&lo éetels piddddd Liatihod fcﬁfassessmg
am no groups. of the protein by SPDP for instance) -
the gffrcama %j%anéldstepiaé‘fm%a%h%‘i‘f&’ea R erythiQey i Fangigals VaS"me in
i f
e QURERE 54! IR T SRRl oppentagon
specifia Jauglandeessan@cdmrandem@@@al agaiEpAIS eandiqateNpdgcing In a more

speggiﬁ 168%89 H_IZ sa\z-alcc e E%gp: %gl Iéﬁ‘éi""ﬁf.‘ff’ argﬁen or an immunogenic
saccharide- SH + SH Prot (native Protein with an
exposed cysteine or obtained after nodification of
am no groups of the protein by SPDP for instance) >
saccharide-S-S-Prot Sacchari de- COOH + EDAC+ NH2- SH -
> saccharide- SH + mal ei m de-Prot (nodification of
am no groups) - > conjugate Sacchari de- Al dehyde + NH2
NH2 - > saccharide- NH2 + EDAC + COOH Prot - >
conjugate Note: instead of EDAC above, any suitable
carbodiim de may be used. In sunmmary, the types of
protein carrier chem cal group that nay be general I 'y
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a yield of nore than 50, 60, 70, 80, 90 or 95%is

obt ai ned post filtration conpared with the pre
wao pdotoedsson sanple. In particular, the i nMmunogeaI/EP2006/006407

conposition of the invention conprises N. nmeningitidis

capsul ar sacchari des fronb%@ | east one, two, three or

four of serogroups A C, nd Y conjugated to a

carrier protein, wherein the average size

i - [ i -, - atL: ’

fogel§t S Y UL, R om0 'Sl 03
sapoiin abaliposo@eDarm@aikdna, 75kDa, 100kDa, 110kDa, 12CkDa

or 13CkDa. The i mmunogeni ¢ conposition nmay conprise N

meni ngitidis capsul ar saccharides fromat |east one,

two, three or four of segesmprps A C Wand Y

conjugated to a carrier protein, wherein at |east one,

two, three or four or each N. neningitidis saccharide

. ither .a pat | e : . .
el ¥5kcfaf 45 IS 264 S g 5 APl g
challengdae wei ght average nol ecul ar wei ght of the native

pol ysaccharide. For the purposes of the invention,

"native polysaccharide" refers to a saccharide that
Thé¥acdipds been subjected to a process, the purpose of

which is to reduce the size of the saccharide. A

pol ysacchari de can becone slightly reduced in size

i | biil beRider id@ (a.a.), consistin

R R8T APRb b REbpYRIIRRR S EE I (e consiaine
of K@sinbeeacidudgrived &dm sporazpiig suréash antegeadt protefiecentral

ol ysacchari de t_be .c id tive. .
tanfih Y RRERG PR Mgl RO TS M aci o ol i prataria
par¥site ATgANpathedirailNFSaahhasP detiges, sulg0gad 39%), fuspd totbs smino

i ntended to reduce the_size o .th§4§@cchﬁr|d
|

teniBELETg O 138 heRayiLA 18 VITHS PFATR. AL 24 BO% GppRRics 2246 dreino

aci®AbYHRBFBHER g tothe stiffaRldatigd 6f HeBath® B 0irey @IBXARY, dnf is the
the same way i.e. the saccharjpde is subject to a

antjgen vssslgn ithet @GP Edolpsicele #neaix-Re va¢ce. of t he

pol ysaccharide but to retain a size nore than a third,

a quarter etc. the size of the native polysacchari de.
Thd twoaproripeed profluded éntravekulbilyim, yeas$tdsS.i aenawrogp and spontaneously

coxposi ti.on, ri.ses .N. nmeningitjdjs capsul.ar .
ossGRRE P PSS RGPS PAEAlpE SR Bl s ERESG s o gomtain
appt @RI Plyfeptid¥sand Y conj ugated to a carrier

protein, wherein at |east one, two, three or four or

each N. neningitidis saccharide is native
ThORINSAGEIARESS id desBbRSR WO 08f10852 1 nventi on, the

[ nogeni ¢ conposition conprises N. nmeningitidis

capsul ar saccharides fromat |east one, two, three or

r of r . ndoY.conju .
A il dbseie SR SRR clio SRS piy SR HL St iy
corﬁt:ﬁﬂé’ 5®iig 881§bpHilised®I'S)§ ahtighh Sevastithed iinl 600 sL Sg A8 dydjavant -
_factor up to x1.5, x2,. x3, x4, x5, X6 1 , X9 )
oil %lm?tefr?@ulﬁlﬁﬂﬁ%@‘é‘i‘ﬂgéﬁ% m@wam@ts&wﬁ? (RtasnyipRiine

cTouey 0 h 96d ©8P1 U@aleesTeqdh.: N meningitidis

Bug@%%gggﬁgﬁ%gbggézlaregadcharlde (MenC), serogroup A
capsul ar saccharide (MenA), serogroup WL35 capsul ar

chard ) . 0 i .

A RERY S € b TR SN FEBRI R SRAGAR. Bigium)

corftdtbn§D)g, of Spophisedi R TS, Saardligén oapsdtitwted 8afOhAr dfcdpivant B
(MenAC), serogroup C and W capsul ar sacchari des
(MenCW, serogroup A and Y capsul ar sacchari de
(MenAY), serogroup A and W capsul ar sacchari des
(MenAW, serogroup Wand Y capsul ar saccharides (Men
WY), serogroup A, C and W capsul arsaccharide (MenACW,
serogroup A, C and Y capsul ar sacchari des (MenACY);
serogroup A, WL35 and Y capsul ar saccharides (MenAW),
serogroup C, WL35 and Y capsul ar saccharides (MenCW);
or serogroup A, C, W35 and Y capsul ar sacchari des

A R 7N AN\ I\
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aureus or Staphyl ococcus epidermdis. In an
enbodi nent, the i mmunogeni c conposition conprises

W@ a30bas4 sacchari des derived from one or nor ePOI/EP2006/006407
serogroups A, C, W35 and Y of Neisseria neningitidis.
A further enbodi nent conprb es capsul ar sacchari des
derived from Streptococcus Eneunoniae. The
pneunococcal capsul ar saccharide antigens are

congﬁi’ihgﬁg’%'i%%uéﬁ%t&@{frﬂﬁ%ﬁlﬁ%ﬂd ypep &5’0 ughs e%ch]?‘}n aFornfifation

with Sylesidd]-coRbuini B2 FposdBies.atibe Rﬁiﬁo(mptarxiwairbgaréd @wn a rmxture of

ero B, /F 4 C 19
e phiRiridistane ROar e b SIENTE Byt Mgy o
wheé?&in IROmBRARE W @HedSRGHN A siRBo@fsofitian hsVﬂh@@ @@deuso suspentsthe
A further enbodi ment. conprises the Typ pe Il or
lipicky e suspensipgtimigrodudispd ity e 1&089%19%9 IlSof@@af@eéo be sterile
f h

I EEREI ol SADON, DRSO R o
1:4 ¢eivpr arskthe adlleoﬂ'glmw[cm, is Eo}cbag td glve Tyel ¢holest|6y¢e§:on¢qntrgnon of 5

o RS, GO T BRI o000

saccharides of Group A‘streptococcus optlonally
further conprising at |east one Mprotein and
Metodolog¥l |y nultiple types of Mprotein. The
Thik BRHEA 961 hGs SATRAS thé Qéfayorfeaétaé‘enidweﬁﬁrh%g@ﬁ)tltﬁ hi&P
conprise a DIPa or DIPw vacciné (for instance one
preliminag evfﬁn@yD‘f a nafarizayagcing P%éalnmgmilﬂélgé@ RTSgesdjwepated with
mﬂ%P%%%¥ CCI EBan acel lul ar pertussis (Pa) vaccine
t i 9T Aig"Y0r ©i nst ance pertussis toxoid, FHA,
pertactin, and optional Iy agglutinogins 2 and 3).

Such conblnatlons may al.so conpri se i ne a S
103 BHE e BOpr ey T Era s e agredsnirH aa RaRsee ] oo of
cithebVdcRME 2860rdide Mo & bleR BlmoRvhiatiby sadaglie bBdc B of the large
alun1n|un1phosphate) I n one enbodi nent the

nuribenyefoyierls invekysdsibeicehortsrverp gecryiizd nd sh@l@aa%%egvé@tlaﬂy
DTPwHepBH bMenAC vacci ne where the H bMenAC conponent
is as descri bed above. Inmmunogenic conpositions of the

For dav}ecthocmvcdpntem alekeyrequesfrdite endigh 4 stondardigédrprimary malaria

S T 1 RS ST PP ol Ry ne

inv¥REd SIRdWidg ik P BXkpEPkR spdrammraogeae@/m@pmim ktbﬁu’rhsﬂﬁostqlnﬁos
i nventi on contains antlgens fron1neas|

to feedhen ¢agh chaliRpseyolppsd fasa pernd e five @HEWP%\ %H&nah?cﬁ’eétr fwglve
unvaPAYRYed ¢ 4&0@001%@8@ W iiso EMRSKeMi Fal antigens are
optionally present in the sane container as the
meni ngococcal and/or Hi b saccharide conjugate(s). In
Ap?rﬁxg?‘rg@gs%e d’lg?ret hs z;}?et% evﬂr{rr%lrx H&lieggg %oﬁ]ﬁ?egls%’vglgﬂ]n%g ﬁ)?ﬁected at
theipAiviRify ¢iaMlefgenw dre askednp undeego artpaattchgmngé r Nmabliditional doses of

nenlngltldls S oup .B. The anti tional a
vace s NFFaRAygISEE %qu%ﬂ??fbféla Heng N Deig ﬁ?%gﬁileag Wé%?%%(%%‘ﬁ as
for el (YRRRY cRAlleAgS)] F&céaa%dh%ﬁcsaﬁ ah{A8ingled ebhtgISBREARES Wige also

deri ved there%ron1 whi ch nmay be conjugated to a
chabengedi n carrier. The antigen is optionally an outer

menbrane vesicle preparation fromN neningitidis

serogroup B as described in EP301992, WO 01/09350, WD

04/ 14417, WD 04/ 14418 and WO 04/ 14419. In general, the

I mmunogeni ¢ conposition of the invention nmay conprise

a dose of each saccharide conjugate between 0.1 and

20mg, 2 and 10ngy, 2 and 6ng or 4 and 7ngy of

saccharide.ln an enbodi ment, the inmunogenic

conposition of the invention contains each N

meni ngi tidis capsul ar saccharide at a dose of between

0.1-20nmg; 1-1 Omg; 2-1 Org, 2.5-5ng, around or exactly

S5ng; or around or exactly 2.5ng. In an enbodinent, the

|nnunogen|c conp03|t|on of the |nvent|on conprlses

. T 1
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Corynebact eri um di pht heri ae and Nei sseria nmeningitidis
and optionally Haenophilus influenzae. For exanpl e,

wo be7koa3sopti onal |y conprises a first contai NeEPCT/EP2006/006407
conprising one or nore of: tetanus toxoid (TT),
di pht heria toxoid (DT), and,whole cell or acellular
pertussi s conponents and a “‘Second cont ai ner
conpri sing: an inmunogeni ¢ conposition of the

. . Ci

AU B AR SERIARIRAL) B ATLABER LS e

asseso hiethat thep &id Becburetinfected spthahalada. t e primeipid method sf a
vacci, kit for concomt . or seqguenti. al

detgg e MIERIOR 53 SRR 914 CiSam o TS eidiera! blaeth TBsaHoC

det6c® ARRGAIst238 ParfaSites BYNBE MiddescBp Rt Bt irditated titat B@EHject has
agai nst diease caused by Streptococcus pneunmponi ae and

undeggoss a preugtiys infretiowlivethanaspt haying hegn releaserp fpmyhe liver and
A8 ; I

oS0 E3 Ry R SBHETTAS, sl ol Op bl S LG R e

achtdfved Aatheifest sjgnatf élilfnct_amdsuhjectap@m declasattotbamiosieivé faynmalaria

St r ept.ococcus pne i ae . re the capsul ar .
o ER REIE Bt R gind oiprsiey SRRAE: Bhoau pap sguite
profeeti®f; ted isf the But) &t neved dpvelsped iasdxubiGstaple parasidaenda. th addition the

. B6A, 6B, 7F, 8, 9N, 9V, 10A, 11A 12F1 14, 15B, 17F
timg Betwequfhe chajfengoand the pppeamneg Afpasaftipemizp those Biabygre not

i LEi Ng: an i mmunogeni ¢ conposition of
ﬁm?%ghgﬁggﬁ?fgﬁﬁggﬁdescribed above (for instance those

conprising Men or H bMen sacchari de conjugate

inations). ampl es. of t i B\ conj t t
i R el oS BRI I ANE) IR F oAk B
vacdigatisr, beziwablavimst ITypd awld-38 d4ye pSitrTHplacdnativugDay of challenge:

neunoni ae vaccine in the vaccine kit of the present

DOGivent i on (or in any of the i munogeni c comnpositions

of the invention described above) will conprise

saccharide antigens (optionally conjugated), wherein
PBM¢ss sampleh avieretised ¢ @ abiaig G4 and éwéﬁ-wl gonpesity cytokine flow

on B VPR B ARG e i v

antikOl\, ArtipAn-si&iic CB4 ahd BDSIT eells W3@; erhOuerateé® by f18@, cyRibketry

23F and 33F. tiongll the four ser pes incl ude
follgyingeprverijens) s 3pHueshicesicippine of o GlRPRancy G b prlkas
intraélulal 6} dRiRes pradidiRnCRABMS ipkiisheral byodexasan Hetifie T4 and
m'derf&%d%?ronﬁgerotyges_4, EB}gggl 12 18%?1%55; and
CDg Jrcellopen brrsptipulatsdan vivaro prosiurelly pdsD4e TNICpiphwer FFN-
g RREH b LRith HREr dofis igdn@Hoth HBs
sert By O BT i LS e RN g B ot s ot i Wtace
antiga)onid G pdotrod fipdpiedel@ere usddiasgap gans 40 restwolater dntigen-specific T
cof S A RSO P e s p P ATl o s
twcCdiffpiegd y@skineslamong GO iR NTNBfalpghacor IRNegdnmnwaithin the CD4

| east 13 sacchari de antigens (optionally conjugated)
or G§ TicgH spkreepulafianhough further saccharide anti gens,

for exanple 23 valent (such as serotypes 1, 2, 3, 4,

5, 6B, 7F, 8, 9N, 9V, 10A, 11A 12F, 14, 15B, 17F
Antilg@y la\@)s arg geternpiged by Ryalpgmgantib@BAY2Gaicepoabesdo the P.

conte e | I.on. . .
sl GEIHETE FoE8 o REnbBNERSf ol R RATSAREREE R onics v he
recodbihapr@eiatRI2LR dsaapxaanigen. GBMD)] thet R 2ARuprotedx oi d,

di pht heria toxoid, protein D or any other carrier

proteins as nentioned above. Optionally, the vaccine

kits of the invention conprise a third conmponent. For
exanpl e, the kit optionally conprises a first

contai ner conprising one or nore of: tetanus toxoid

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

acel lul ar pertussis conponents and a second cont ai ner

conprising : one or nore conjugates of a carrier

protein and a capsul ar saccharide from Streptococcus

o o, o - s o



adjusted to 5.0. The purified tetanus toxoid was added

wth a peristaltic punp (in 60 mnutes) to reach 2 ny
waTlonmgoBSAAH. The resulting solution was | eft BOI/RPIVO&006407

+25C under stirring to obtain a final coupling tinme of

120 min. The solution was gﬁutral I sed by addition of

IMTris-Hcl pH 7.5 (1/1 0 the final volune) and

| eft 30 m nutes at +25C then overnight at +2C to +8C.

o bR AR S BB

cirduRiBponoBGieqroBaiSR)]. is Thaedaitom6wees! Mapes. |Afler astectipn of e

mM Tri s- HCl H7 0), 0.075 h ' t
plafehygi sk e sialdiuRig et rf Srec e plei ngHRb s o
R32180 Besent e the lsériuhida iIMBi6d §Ethe picesbattd RB2RN CIHeqate are

optical densi tﬁ)/eéat 80 nm Collection started when

washiod ok beresislaserlabadeds@oattaptilupmn Iggil)edibody it 4dded @nd irwill bind

o B A I S IR o
subktegel kdlagidn specifio gatthe padxidageqryddaschaednds’ defeeingami-CS IgG

ratigo of 1:2-1 :4 (ww. In order to copnjugate ncC .
boungd i meaare-swvﬁ%@ﬁ%%ha @eroyidags cailyuses 6)?8{‘1316 r‘%‘F‘é"‘h fre intensity
of tgp easf for&&?is{}ﬁ%ﬂo‘?ﬂ%ﬂ&gtdfﬁé RRE oS aHE LTS IgGaiti6eNiad &hkained in

I nding of the polysaccharide and the spacer (ADH) is
the semumi. datigepeabyntbodp layels mee ddtesmiinadirglaye Wi ke wirperum standard

pol ar | [ ' under controlled
I'uncog‘n ?%?lg%sg%dsﬁ%%%pf gér%/# }e{ﬁqll%%l'agent :

1- cyano- 4-di net hyl am no- pyri di nium tetrafl uoroborate

AP) . The spacer reacts with the cyanylated PS

Resultsough its hydrazino groups, to forma stable isourea

i nk between the spacer and the pol ysaccharide. A

20ng/ M solution of MenC (pH6.0) (3.5 g) was treated
Cobgritd:a freshly prepared 100ng/ m sol ution of CDAP in

ot ( 0 obtai n ENC
A B T el (g R BT

i sed H| TR i M_NaCl d
o 5o Lo, et o LR sl i

brotecta) . o | pyriher grotected)
20he pH of the 46(®i on was decr@hsed to

__minutes | atef
Adpentd3 of 8. 9

—g—ZS—a'er—t‘rrE' for 2 nour 3 ¢(het ai ned
A 9% tse(g?

Sa% 25 0C). The PSCAH sol uti ¢on S _concentra to a

m ni mMunOo®AL1H61 M . and _then diafiltered w t{H030

L volumes of -0 FH+er—Orega-renrbrane
with a cut-off of 1CkDa, and the retentate was

Cohblthered. Prior to the conjugation reaction, the

—purified TT solution and the PSCAH solution (2g scale)

Adjeemt di | ut ed| Nunbe2dfl NaCl t ¢ Nusbshofa concentYumbeppaf of
15 ng/ M for | PSGAteermnd 20ny/| nbluhwersTT. The |pahinfdersd
t et anus t oxot dassamteddded t o | chaleRgGEAHumbEut| irerhallenged

order to reach 2 ng TT/ ng PSeAitectdde pH wasg (aghbistpestected)

AdfRamB). EDAC| Filare/ndtatatlablen | 19i(®) 0. 1 M pH 7.Nut doRs

added with alperistaltic pumm (in 10 mnutes) to reach

AS@2Ai nal rati b Fighirqnas awgjlabloaC2fgS)PSCAH. The MNog dPr§ ng

mg, i5 I M at3g25Cunder stirringand
__pH regulation ' to obtain a fiinal coupling tijme of 120

mn. The solution was then neutralized by addition of
IM Tris-Hcl pH 9.0 (1/10 of final volune) and |eft 30
Cohprisi &2 gpmbined fop BHMARE cRARHE Rt +2C to +8C. The
conjugate was clarified using a 10mmfilter and was
purified using a Sephacryl S400HR col um (Phar maci a,
Sweden). The colum was equilibrated in 10 nM Tri s- HCl
(pH 7.0), 0.075 M NaCl and the conjugate (approx.
460nL) was | oaded on the colum (+2C to +8C). The
el uti on pool was selected as a function of optical
density at 280 nm Collection started when absorbance
increased to 0.05. Harvest continued until the Kd
reached 0.20. The conjugate was filter sterilised at

NN N PN " o, N~ 1 o~ o~ — - N a
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TT + Infanrix(tm penta; Goup N subjects prinmed with

Meningitec(tm) + Infanrix(tnm) hexa; N nunber of
wGeiweess4 wi t h avai l abl e results Hi gher SBA tiPCEEP2006/006407

agai nst MenC were achieved by primng wth the |arger

size of MenC (groups K, L gd M conpared to primng

with the MenC-oligosacchari“de conjugate

Meni ngi tec(tn) | mune nenory (ATP cohort for

nynogen y 1 t1orF of T

Adj bl%\lfn pol a]uc a(r;fllde AC&%ﬂbérdcfl ne el voFunieeS very vao(ﬁge
SBA- MenC { VOEPIF’ al | grl med gr. t y
98. 7- 1009 ¥F§Ig §ni00/5”8 fbj ect 41 Fr%d W|th a

candi dat e| §Rllep regi en exhibiting titers 1:8|and >
1:128, res¥EMYely. Ih the group prined with the

Meni ngi te‘F]@Wan@m nen|, there was g trend for all ower
Adjpeant ént ag(=36f subj ects Wth titers >1§: 128 (91 . 89%% In

ppartsof, 7 6% of —unprimed—subjects had—SBA
AS?%ers > klzé and >1: 128” Exanple 4 ase Il cli n?g%sl

trial on H bMenAC -TT conjugate vacci ne m xed W th
DTPw HepB Study design: Open, rapdom zed
Thus:in this trial, pdjuyartd} wag Epund & e mate shieetve qt@éot@%aagweme
individt&1sH (gglﬂa%nglsﬁﬁny&qoﬁ h?o% o kmlwlmﬁﬁeﬂg@awm € QLT ht B
respecti vel weeks of g
groi[p Wleairprotx‘étbdrremegai t€l| &A/eﬁmmvzdtalsz:hgmqgs fraaribe ASOZA group.

ik PR 2t g orelielt i Brofisanbemermihe v aduggnss of grater than
50eferred to as 2. 5/5/5 Tritanrix(tn- Fpr/Hlb MenAC
5/5/5: henceforth referred to as 5/5/5
Tritanrix(tm-HepB + Hiberix(tm: henceforth referred
Fuﬁl&rﬁ&eﬂnb:%ﬁbr’fl adjhaB 0B iwas ThigiaRs bk gﬁiﬁ’éﬁﬁt[‘) mire potent than
an|ng|tec ﬁenceforth referred to as Meningitec
ASE2 4 tdinduergtied v@iléeapakw dgectedhagainsheantigeny Presenf Hs RTS.S
i ! f fhe1etddislficant
(FYFET D G108, 0 BE E4mEEs 84S RBhGAY 12 4Acis B can
Gﬁyﬁealmﬂ)MBrketted by @ axoSm t hKl i ne Bi ol ogicals S. A
105 subj ects were used in each of the five groups
giving a total of 525 subjects in the study. Table 4

BefoRIN Rbihatin, theke WareGbRtecABIRLCDATDTE-céll @b@@eﬁdl&c&ﬁagﬁnst
vacci ne was a dose dilution of GSK Bial ogi cal s’

HBgjop CHBnIRCOBIast, 5t ¢ veek pestdbracsinahioraovehes oiveglapest &1
vaceRation (DAE iy bF cﬂzﬂﬁengg)n fBE Tand ISP LiVRIAE TVG%HQ WRE detected

ormul ations were m Xed ext enpor aneously with
in riost fratividuats vepBateGSKthBioth tngmuketighs. A¢ thsi sawg time points, no

detﬁcé%g% Ef)r I'lagelft it %é?_lvb\';]as(.) {)/lgsgrgvl%!d] leT L gl%estegj 18‘9{@66@)%‘?&5@ that the
assEPINeaifeiST-bell inhifitiSo-indaitord(y ik @;bde[frtﬁdnklaeﬁﬂltnkanhEh(it hJ])renéquisite

eét?ghthe“ a toxojid, not |ess than 60 IU?dO%tIeta
to ReERBT dOTTH EOBATLSOR REfesR GTORpS I IMEige g ierentyaceine
forRGlatidgsi s and 10ng of reconbi nant hepatitis B surface
antigen. Reference ther apy, dose, node of
adm' ni stration, | ot .. Vacci nati on schedul e/ site:

Fi%“ﬁf }gfé& gsg tl}} t 1%$1|v}/cﬁ1glsﬁ1llﬁ ?J}{oktxl W’E‘@lﬁ ed gﬁﬁ Iglg%r,IS/)a(l.djuvant B have a

hi ghéﬁﬁ@lmmtdmeyspeafb i@D4 Tglalﬂs ¢dmn;gl'edab tifgse YBccaratedivwlith

k a Anot her ei ved. o

Ry RS pSas payoek er Rer{ L EroPiRon (RRGH A st
cordcBidn@hh bt GG i@ﬂH%ﬁéd"m £0a. T-Vak ProRcing IFREssHd afd y

in the right thigh at 6, 10 and 14 weeks of

age. Vacci ne/ conposi tion/ dose/l ot nunber: The

Tritanri x. - HepB vacci ne used was as descri bed above.

One dose (0.5 m) of GSK Biologicals' Haenophil us

i nfluenzae type b conjugate vaccine: Hi berix(tm

contained 10 ng of PRP conjugated to tetanus toxoid.

In the Hiberix(tm Goup, it was mxed with sterile

diluent and in the Meningitec(tn) Goup it was m xed

W|th Trltanrlx(tn) HepB One dose (0.5 m) of V\yeth

A1 "rr—sr,~7 2 __ \ S T
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days follow ng vaccination and their exact 95% C ).

I nci dences of unsolicited synptons were conputed per
w@emapo33sor G ade 3 synptons, onset 48 hours, PEOERBNDG6/006407

attention, duration, relationship to vaccination and

out cones were provi ded Secétsous Adverse Events were

fully described. Seroprotection/seropositivity rates

&G/ Ts (ATP cohort for inmunogenicity) Table 7a Anti

encler§Yigin ks H-5 C PR ) e ooty o g e ot

shobd).. 0 98.5 92.0 100.09.49 7.72 11.65 H b MenCY 5/10/10
67 100.0 94.6 100.0 98.5 92.0 100.0 8.08 6.53 9.98 Hi b
MenCY 5/5/5 70 100.0 94.9 100.0 98.6 92.3 100.0 10. 44

Figdré? siodvSle bt dedKasMak@Q; Oxc3bt thatiDRcop8ditd tl%?da?a from both
g?oo 0 2.60 1.97 3.43 I\Enj ugat e?ttnj 7 1&11)00 0

cohpg®. 0 80.3 69.1 88.8 Table 7b SBA - MenC (Tltre ) Group
N% 1:8 LL UL >1:128 LL UL GV LL UL 1005.8 773.5
1308.0 Hib MenCY 2.5/5/5 70 100.0 94.9 100.0 95.7 88.0

In Bigures 1 @22, r8sult® areexpBR&d(es ki freqvene@ v §/DHCT -teéllsex pledsingat least

1 94. 0 85. 0] 89. 8 Hi 6
v pEp e ey amopgs DA, g 30 PnPads, o EN Shyla Yidlipy10°gDa
T-ceily. 3 1120.0 Hib MenC 74 100.0 95.1 100.0 95.9 88.6
99.2 3557.6 2978.8 4248.8 Menjugate(tnm) 7 1 100.0 94.9
100.0 100.0 94.9 100.0 Table 7c Anti-PSC (nq/m )
A s%ﬂ’é%@m!ﬂué%a& bg’ séeh ul)JEerl?lg of—&ntﬁ@s%ck-ﬂc ér“ﬁbgd}lrez&n%&* ef@om
25.65 H b MenCY 2.5/5/5 69 100.0 94.8 100.0 100.0 94.8
Figuoos @t c27 b 6cen3hat ghezconc@aratiph of\antibydigs gaived in B6pABO QO

RTR Sy Ry Pty B Rl BB ) B onsg o

RTS3/RE024 (s36 piitibul My DOT- meeeas Bt 111 LBRiDAH(P 6 09H793), but

0.0 38.49 33.6 t 7 1 100.0 94.9
an G851 5 DBk 00 BT SRS PHTIC) KPR
mebh Sncdntihtibh (M) 1Prb28fetslto keﬂe it itae Whinf, Hefofe osés £381

.2 Hb MenCY 2.5/5/5 69 97.1 89.9 99.6 92.8 83.9 97.6
adrgigistere322. 0 593.4.8 H b MenCY 5/10/10 66 97.0 89.5

MR R GBI U T30 "3 " 15 7 hi e

M2Nefe6s td4h&tirhe oihP2 HveBi aftet heSeond d@8%.5 7.5 5.4 10.4

ot TR s P R o2 Bedi be ey G

LL UL 26.86 22.86 3 1.56 Hb MenCY 2.5/5/5 69 100.0
94.8 100.0 100.0 94,8 100.0 37.02 31.84 43.04 H b
Proigation agingl/malarse chadtsnge g 4sspciers with o ouifigantgughsy (4 T-cell
mﬁﬁﬂéZn}%e%ﬁvc%z%dy'ﬂex}mw?&%@ 5/5 70 100.0 94.9 100.0
9”100. 00°1970. 15 0.25 Hib MenC 74 8.1 3.0
16.8 4.1 0.8 11.4 0.17 0.15 0.19 Menjugate(tm) 7 1 5.6

incigpsiupediani RS g Fint g s R Sstnsdo K gghs o

nect§aryinfply thatli)Oil0 randldie thit® 3 bidldplicatly belbeamCyfféot MéviEref; 7

94.6 1 2 . 88 68 H b 5/5/5 70
mdwgmgs ggcigatg W"g R%%g %uwt lﬂihlﬂ:"rﬂf‘ Yf‘é\ﬁ‘?ﬂ’ni’(%e"ée‘b?vil of
pro@eQQoIQ(l% o]dt éf ?6 Klalv?’dlﬁ{]s B@m s@ﬁla[ﬁiazhﬂllelagg c&n&ﬂ‘e@tc those

97 G ou i b- MenCY 2.5/ 5/5:

VaCHnbteWé‘ﬁtb\RT%SB"l%}%\)(M ophe i insiyidvpIs BN ABpptsible link between

oS 5 o B MENE 6 Ao b GBI D

+ nfanrlx(tn) penta Group Hi b-MenC. Hi b Men (5/5)+
Infanrix(tm hexa G oup Menjugate: Menjugate(tn +
Infanrix(tm penta N = nunber of subjects with

avai l abl e results. % = percentage of subjects with
concentration/titre within the specified range GVC/ T:
geonetric nean concentration/titre 95% Cd = 95%
confidence interval; LL = Lower Limt; UL = Upper
Limt Conclusion The MenC and Y pol ysacchari de

conj ugat es produced a good i mune response in all
subJ ects W|th 100% of subJ ects produm ng above O 3
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(ENYTTO15 bis). H gher GMCs were obtained where the
MenY-TT was prepared frommcrofluidised MenY. Simlar
w0 e®aloBsswer e obt ai ned when the antisera were BSFERBOE006407
by SBA assay (Figure 1B). Again the higher GMI val ues
wer e achi eved usi ng conjug%%es prepared from
m cr of | ui di sed MenY. Exanpl€ 8 - Cinical trial
assessing the effect of a linker in MenA in a MenACW
0
Ir U PRRRAGRT B bR BaRRRRIIhotl e Fliher CP Tocel
respoaemﬂnge HKh‘OﬂuaﬂSv&b@myEd mathi IhTSﬁS@r&mpsordvem BTS ;Sz&gl@u:\tast Bn

Figfess 3 and 4 o WERAEHPCo btPetino DopoRE RS a T fRbR”

adjﬁdaﬁt @@ﬁﬁs ;fdbwdgl Uidafly&Ontidh meﬁﬁo@éhyf)bk}ﬁﬂaﬁﬁ‘d support Wéﬁmat
Men ACWY congwgated to tetanus toxoid with the

CSR@MIMPQ Jatells plata g iepnarelowm nipigetian. Copsisiens]yy stafisgical
t he

el o A Rl T Sk B AN A By BT ¢

vacmgatﬁ'ah denivinstédldthat trejdifferte i freqednan befsveto poitattedi and noo-

n nj. ugat e - 5/5/5/5ng Control group -
WO%£W§ &@Fﬂixﬁéﬁﬁiﬁﬁyﬁg?lga after inocul ation, a bl ood
sanpl e was taken fromthe patients. The bIood sanpl es
were used to asess the percentage of SBA- M

In Fagyreq 2 Aed 4 msalvbH PRI CS8Rd 2Bt AHSHSY ?%@B@)Ffd%ﬁ“é ezswesswrﬂt dpast
ma&lh&remt J(}@om%%{a% ¢S, fi-YapQF Q@hﬁe&npm@mwﬂﬁm meeD4

initial y seronegative subjects -
T- Cpldfs ﬂmmocgmwuuy@nalam also dhdiqates rtleatanrpmasato (iSIh‘S}PﬂCtﬁCdFD4 T-
cellts B s%efﬁ'lg:tdz‘lﬁj% Ll" c&ﬁ? ﬁre%%? éssécé%tgr? na%ﬁ%(?]é%}’l tna%tcug?t xﬁM?na at 2-
wedRQﬁisi HadseHAoMwdeR pEEtH[Ie/a&(Snatiolne{p%l@;M aid 161=CS@)S§3(; Ba‘ceptn/ely)
MenA conj ugat e Ied t an i ncreased j mrune res
Thig IS R e PR AR SO B P SUEseR B e
pro@@P{éﬂ R sg&iﬁ&ﬁ%’h‘fﬂa&f'wttﬂ ehePreRRACHC IR T-RHE bIEMf e W%ﬁzmg
lected in an increase in SBA GMI' from 4335 to 1000
CSBhGUEﬁPHﬁdﬁE@§§ in GLC from5 to 20-40. Surprisingly,
the use of a AH spacer also led to an increased i nmune
response agai nst MenC as seen by an increase in the
Finpléy, cinne dgee iotho rdets:pnahld &8 Biwelll agspomsey ik emealsnbe dvacleBed that,

.. An jncrease, coul SQ
mogf ety Talglipri BySoopS sPed Rio s A ROt RheR Aok Py
withB@lvaht BOGCEI0MEES nbfliked@ e indiBibe oflCER3pgific @DS T-cells
Cinical trial assessing the effect of a linker in
follpwing VAseINMIONC conj ugates in a MenACWY conj ugat e
vacci ne A single dose of different formulations of
MenACWY vacci ne was adm ni stered to teenagers of 15-19
A syem'rantweis gfrseryed fiofn msnm:bggemtlsCSHwarmbmdﬂresnon_’ses 1Figure 6

The tion

shop@ AR o Ol Ri ¥ Bt il BBl b iR Bl s o

(ﬁN?ﬂﬁn&QﬂﬂugﬂhQQuQﬁmgﬁmpsﬁ@ﬂan AH spacer - 2.5/2.d5/2.
.5/2.5 F2 - conj u to tetanus x0i d Wit

I i i L Ao D oNBeS The ar@aw §°tﬁfgﬂ}°é{‘i wlﬁ@*%aﬂﬂfxar @Eae%?bot&y

coneértfafion Haf- (W Wi are MRAPSHHLANk0I0ed15d to tetanus
toxoid with the MenA and anC conj ugat es cont ai ning an
AH spacer - 5/5/5/5my F4 - MenACWY conjugated to

D“gﬁ#ﬂﬂﬁus toxoid with the MenA conjugate containing an

spacer- 5/5/5/5nmg Control group - Mencevax(tm ACW

On day 30 after inoculation, a blood sanple was taken
fromthe patients. The bl ood sanples were used to
asess the percentage of SBA- MenA, SBA-MenC, SBAMeNnWL35
and SBA- MenY responders one nonth after the vaccine
dose. A vaccine response was defined as 1) for
initially seronegative subjects - a post-vaccination
antibody titre > 1/32 at 1 nonth or 2) for initially
seropositive subjects - antibody titre of > 4 fold the
pre-vacci nation antibody titre. Results The
|ntroduct|on of an AH spacer |nto the anC conjugate

o - o o A A~



over a period of 35 seconds to 6 hours. Detailed
description Any suitable carbodiimde my be used as
wo oong/oesssit i s capabl e of conjugati ng sacchar i PEFER2V6/006407
proteins in an aqueous nedium In one enbodi nent the
carbodi i m de may be EDAC
(1-ethyl -3-(3-di net hyl - ﬁgpropyl) carbodi i m de)
[al so known as EDC|] or |t may be a carbodiin de ot her
I ¢
The 80 S 1 o R A LA iR R Cept et CDa T
cellahd gnmstady hespbakes an the anelhaoid a;ndmbtectNet statag/on ﬁnd jotheer and

seatos G A P g e Bt BRSNS e O mgens o

antlﬁ&lh}@@gﬁlh 3k érél @5 AntTPatadific ek atmd kﬁd’vﬁ{n Howet CaBkik also
of bacteria) or isolated fromthe source strain

Cle?éih’dg@mf@d amyneriye! indiyidealplavingpmpigheotsell sekigh gptibody
% :

e R e e S s B T A0y il
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sized in order to reduce viscosity in polysaccharide
sanpl es and/or to inprove filterability for conjugated
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peptides (>10 kDa).” Clearly | arge pol ypéptides are
excnldnnerdppmblytyt/mpmdmlmlw dasa bs welhas felevarfiatieradetpction (CDA4,

CDg,laJ(?lg IL% %#ﬁ"zlﬁ%t 21& eca“ﬁé/ ar{@aﬂlcaf 1%@&1 %)F lﬁ %gqpen
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procedures. Such a saccharide_is still native. Onl
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Furtheemeyg) iy alse derpnsirates shnt Baepossibly] teddeayfy marker gfprotection that
isn%ﬁ@ﬁ%hgﬁﬁﬁxﬂ@qﬁguﬁﬁ?mﬁﬁhﬁ acchari de not be consi dered
nati ve: For e purposes of the invention, "sized by a
factor up to x2" neans that the saccharide is subj ect
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forgihBagofo ihfieeCBH-YRc iR OBAT B¢ arflitanti¥diess ‘ﬁheailﬁ’ereﬁdfeemttﬂ'ms of
be inter reted in the sane way j.e. the saccharide

freqignreeftCDb Teres arcbandibpdy GBS S Elandesiangions could

hav%hgn‘gﬁ)&e)ﬂ%ﬁ"ﬁ ghdﬁotmétrelg%n'i ﬁfo‘l’dgﬁbaﬁ% /SD#S oBRIHRd N8k @inical
aquart r etc. the size "of he native
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indlais that thotiésn bﬁtﬁ;lgrﬁﬁéhnhdhlﬂfeﬁencék betwesnessjuvantdn lerons ©f Tcell

mnutes to 2 hours, 4 to 60 nut es, 0 m nut es,
frequepgjeyandrAntihedyscongentratians ﬁmﬁi}}eelgwoseg%fs qug ighehdgeaee of

pro{etcn&Wi(gahﬁt ﬁiafﬁhﬁléhﬁletngef’ hours, 10 minutes to 4 hours,
mnutes to hours, 30 mnutes to 2 hours, 40 to 90

n1nutes or 50 to 70 minutes. This time can be

Re&réu§§ed according to the precise saccharide and
prdieln bei ng conjugated. In one enbodi nent the
al i quot of the final conponent (e.g. of carbodiimde,
saccharide or protein) is added to the reaction
m xture at a constant rate during the tine period
(this is conveniently achieved using a punp operating
at a constant rate). Alternatively it nmay be added in
stages over the time period. Although this may be done
in many ways, in general parts of the aliquot should
be added t hroughout the period. For instance at | east
one quarter of the aliquot nay be added over the first
half of the perlod and at | east one quarter of the
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carried out as described in exanple 2. For NMALLS
anal ysis of saccharides, two colums (TSKG5000 and

WGOPOMNSEY) may be used in conbination and t he PCT/EP2006/006407

saccharides are eluted in water. Saccharides are
detected using a |ight scaé%eri ng detector (for

i nstance Watt Dawn DSP equfpped with a 10nW ar gon

| aser at 488nn) and an inferonetric refractoneter (for

i nst.ance, \Wat idab i ith.. :
R R aéﬁcf%D?{ﬁ"{’g %?Jﬁ'gg‘ﬁﬁéﬂn%%ﬁ’ﬁ%%ﬁ’%{ PRlshnodium
polyMipanek sifédfiontund iressate pargdfrican dhillirdn; rdndbm3sed1- 1
.2, 1- 1.1 or 1-1. 2)5. go_l fteAr@ conjugation to a
carcPrigelledtyepilancet ét’g - itilsl@Psity of the conjugate

S 3 jon-of I j i RTS, mélaPia vaccine in
b gy . (003 BrPligh P prarcaion itk TS SASI2 Elania v
ar @riventithl &P lainelige fdtipeiedisare ieMeiantbseangchi{dreny gingle-

| har | have b i f
B T G L L G A

by 10t 3960f900):21258.i on [e.g. by Enulsiflex C 50
apparatus] or other known techni que [for_instance
medBalloy VéRi deavalodiereras Mo ifarusshb cBichisn Imorgdia G Diggs C. et
ai hfle : | LH@bbhdtines. Am
IS TR 50 SR AT e
oxiJderbp Meditydyodd] suph@38Lddct ures of nost of these

sacchari des _are k (and  therefore et her e
NatBRalg §An g%h@%lﬁ@@fﬁ\d’ {2%&9}2}1’ A%B%%‘S p ¥ KE, ctal
carbosh)i g &Ry 6hRIS, SMUSY2 nalartdWacolnb 8 ain & FbSmblin@i fldiparum
which may be derivatised with am no or car bo_}éqygd ggc_)ﬁllps

( setfectan ig spai-wpureRdul srerriad e Samiip- Beeadapysdodriay The

i l.L:0 gﬁq@u' ] | i popol ysacchari de (see above
tagsag)c%t’ ?%8? I'n 'tlg%ﬁé%‘léri ved from a bacterium sel ect ed
for 0Bojangd KAt, QlodsgiesR, PirgleoM, Ofbrievyimagi @i Wigegrorl L, Fitzpatrick S,

i nfl ue e, E. coli monel la.or M tanrhali

| CRHED Bsnen e e R BAGIR Y, KiSeer
MayK PeH&pherDEl €6hdayI DA MeaiégbethtN, eat Meilligaa PIM. 2005 pSdaferh and
noi ety. I'n an enbodi nent, the MenA capsul ar, . )
sacetnogenicityof RISISASI Asapdidatlerspleniayaacine dn Gambiggyshildren.
th I : x760% 70% 80% 90% 95% or 98% of
th:{]?%%ngg?%ﬁ?gg/gzé O acetylated at at |east one
posBitehan JGOAHL e MS, AMlille . (2004) Theweatglablegnedrary maaria: what's

| east at the Q-3 positi at ast .50% 60% 70%
SO%e“QG%t Wg}fﬁ? Aé%%&??%@%&ﬂé?&%ﬁﬁlf@} “ln an

e . ) MERCiapshirasoiedrsbml dedle fromSNF 51, at

I gggfgpgig?% ?lap:g?/go acetyl alt%ed su?ﬁ. thag{_ a{_ | east 30%
409%F1as004iuB Bk ipa0N isaling usadin makuiprcage igls: M- Biochem.
(r)pe%rééitjo%?% igyphlAc repeat unitsare O acetylated at at

| east one dr two positions. O acetylation is for
exagpllgy grabe986) Malutie iransmiandichunons bp emsquitons dffecedd from

| east 30%  40%. 50%  60% ,70%._ 80% % . 95% ar, 98% of
t heeuprladtHrdien P AR ATV PRE NER DL ar
SACHBREYIC Pinldsr FAL TB%%@&)V[HN idagtbh X, %@&%M,Mﬁg%@lm iRt al.

thaf at I'éast 30% 509 60% 70% 80% 9 95%
or 08990t phdve I sefpamdiminugogenisitpiielevii/l the eendidatgmalaria

| east on r positions. Vhatd S r
excal5r e SRS ZR S- ing PR b 1B Bl I rop Med
| eaHYg;80%):869%68.50% 60% 70% 80% 90% 95% or 98% of
the repeat units. In an enbodi nent, the MenY capsul ar
saccharide, is at least partially O acetyl ated such
that at | east 20% 30% 40% 50% 60% 70% 80% 90%
95% or 98% of the repeat units are O acetyl ated at at
| east one or two positions. O acetylation is present
at the 7 and/or 9 position of at |east 20% 30% 40%
50% 60% 70% 80% 90% 95% or 98% of the repeat
units. The percentage of OCacetylation refers to the
percentage of the repeat units containing

O acetylation. This may be neasured in the saccharide
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viral antigens nmay be adm nistered ID (intradermal),
whi | st bacterial proteins nmay be adm nistered | M

w@ povrioeassscul ar) or IN (intranasal). |f sacchaP@COER2086/€)6407

present, they may be admi nistered IM (or ID) and
bacterial proteins may be ?ﬁm nistered IN (or ID). In
addi tion, the vaccines of e invention may be

adm nistered IMfor primng doses and IN for booster

e . . : . bed. i
Yadiine puereR, ALY et VISR I R DB
( edBstRoNRIA an¥l dopulktibiewniask dfmhlgrid; Pasoprebére rina fies The

New York). Encapsulatjon wthin |iposones is described
by Iegipetdpegtious ngé‘ise‘kg)'ﬁz\,%%gﬂﬁ. A further aspect of

Do s G . . he i .
L e e e
t hemgtusp respomsiexinhgrethalleven namdoIVEAG)S88dhar | des of

the inventio d th thod, of the, inventipon

i SRR AoV i SRR Hsehor e st iony or
L0 HoriM¥@ink Pipomses TiintuhoRgp 6O MREAL.I cal | y

accept abl-e excipient. The terms "conprising",

o c digfitnaeSL 4196) tMalerip dascing Peeslopragnd: 3 mubihparguiprespoase
i nv , ' ' A :

t or BrAES AR AREHRAF ek BB bt SE Bl s iBying the
r esipfectet hepagocyta¥ every instance. Al references or

at ent lications.cgited wi.thin this,patent
gpe‘ﬁ?rﬁ}lﬁipéﬁ?gr ge é%Mpgﬂaé‘f‘@H %995Q%¥@%@"ﬂéffei n.
ThechlPUER LB bfSapbAiHShitRL&vAn abien FRSPINARYD ponaria

exanpl es. The éxanpl es bel ow are carried out using
st adlraicareshnimuesolognvelnl 44r 81w known and routi ne

to 4 hose i Nl in.the art. C ' :

QPTG R T8 Sopibii® Betome FHES s, CH R AHEED Carier

butSydoin@t2)i-ast the invention. Exanpl es Exanple 1 -

g SR R T
| ¥RAGS &hcgz% 70RInUARLRe ALRER BBink LexbBemEMY BRI RS ium

po
MenC - TT conjugates were produced using native
polfykaucimriades. (oihfasyPis.;18XRDeAGRE measured by MALLS)

or wer i,ght 1. ¢rof | i dj . MenA-TT gonj ugat e
Seps TR Mt Vapior BT 0 8P ol L BRARHER 5

sli Igm;w(;dm;jgewzhkwiﬂ&ssgdawmsammédidi@e 061 DyEes6BTRDa

as neasured by the MALLS nethod of exanple 2. Sizing
wasLabyaniiic Merris R, ioss®i el W§999) Pareanbirgydinafocused Thi-type
Enmul i - ri

esTylet Bl Kl PRRAR oy Ay ISR SR S Rh
conflageddiunvigridipanpsmbariapotesackingct. Bés.;i 806yl &itued.

theVtsisE oAborty Ao CnSessir b Meraprte B RPRAL ot al
\?VIF: ia%ﬁéty, (r@@?ﬂgfeinftit? Ahdl iRAluRdLenY) oF tRORITS, SAS0ZA eddsddiy mbliria

t he pol ysaccharide is activated under controll ed
conificeing schikiren aggd dyp dvesrs z;aé@ﬁqmbzque. Vaccine submitted.

SR TSR A Al e o

t hriprmphokifessebaptiom taad oo differyas funtiioriad propeartés alhmeal Beview af

li bet ween_t cer and the pol ysaccharide. A
10%7‘1%‘!‘“0!%yu?’i9g\25'§‘f%|\/bnA (pH 6.0) [3.5 g] was treated
with a freshly prepared 100ng/ m sol ution of CDAP in
acetonitrile/water (50/50 (v/v)) to obtain a CDAP/ MenA
ratio of 0.75 (ww). After 1.5 mnutes, the pH was
raised to pH 10.0. Three mnutes |ater, ADH was added
to obtain an ADH MenA ratio of 8.9. The pH of the
solution was decreased to 8.75 and the reaction
proceeded for 2 hours maintaining this pH (wth
tenperature kept at 25 0C). The PSA AH sol uti on was
concentrated to a quarter of its initial volune and
then diafiltered with 30 volunmes of 0.2M NaCl using a
Filtron Orega nenbrane with a cut-off of 1CkDa, and

T " 1 . N a o o
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manual |y added in 11 m nutes (aliquots/mn). The
resulting solution was incubated 109 mn at + 25C with

W@ oor003sgt and pH regul ation to obtain a final PCUPPioNg006407

time of 120 min. Then the solution was neutralized by
addition of 1M Tris-HC pH §.5 and left 30 mn at
+25C. The conj ugate was fin [ly clarified on a 5mm
menbrane and injected on a Sephacryl S400HR col um. 2

PSQ3- T.-TAH, pr, : 03AH-.TT21 5 Sj 7] i £l

Ao Mpuam i AE 08 fEPeabic hepile B % i RISl sor
Ps%flﬁtefdlgéﬁ/h’i phosphitealetipiroyainzidblaed bytsepieneeshomology with
performed at 25C un ntinuous stirring ina T

corff“_? %’F’?G_gﬁ%ﬁ'gﬁﬂﬁllﬁg’ @%§3$\H§§j‘di luted in NaCl 2Mto

bt _ 1@nfl mmdt?ﬁlaiteﬁgﬁ_g@gg?)t V&@ianDe%@g/- Dhe s_u_EDﬁit fErﬁl’ C%i 'LFt)vant

solution was set @ : before the addition o
( 0.@@BrmgichrPlRBNactiBead Binteamoleey, 100 g/ Mlenim PaesgiNewoYork.

acet.onitri I The .pH was ipcreased to pHI. 5 wth
Racrbnu el Sogkinref Py R e SIGRE et Pl oc2ep b8 oy
di sBQhekiremy @tablORsidRtoxidVifdd AMr¥aGhgbioldgeardH was kept
at 9.5 and regul ated during 60 m nutes. The percent a4%e
of lawnynpgharmacelesy elhackesigbindatexing. Blenup Pobly Cagp- Ary p40/-
10Qgg PS). This can be measured with known

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

» essiowtt B laquvdhdiappyerdd, Mbm({rlR,g8steAka DesBpuchetral. (1997) 4
525-530) for the PS.quant bfgi cation. In t.}wi S gase, TNBS
dodXGAHAY IS HG < KPR SULYRP EFBCRE P VHEE I
t hey MMsOPladblili faTéthaPum Riathrid R TRAY Mikiakib & ab &peBialiidtidn
of PS3 is 338.27 (having 1 COOH and 4 OH groups),

t heproupsN Engl IiMs336(:8 / 15.52 nmol e of repeat

ygni ryal: 1@}1}2? @Dg, henief kK 6Rek gV e
hydért%litg’l JAQIK%EID. ; géﬁ/gcg ’ S‘%ldg%(}?glfg}@gﬁlgups’ ﬁ/er e ADH
mo dddkiealbusy diFo&ytcon Ny SplswerlBi Rifliantr RE] MomisB Abblenda C, Slaoui

derjvative Lafilgered jn r tg.re e
i e SHoERRBGE RIS AR b D Lonir e BN Fet o1g Tgene
WaSRRBSHses FBIbvIRg Bz fmGritiZhk RTSSMBEIaNe Vaédine TnfedDis
kDa cut-off). The solution was dial ysed agai nst 20
vol Ui§eld38440. 2M NaCl . The fol | ow-up of the

i afjlpratl tRR; i {7 [
& S TR R RBRE SRELS L TelleP), sy VEG Qer KE,
anH&PneoDGnszyof Ud(2003) Prad¢dtioaimrEnitriadiced woth mul@2a nm

PSAH was final.ly filtered on Q.22 nmm cut-off nenbrane
(iR ACST P Hked s Plaiodbu R Dot o bR
fi 1 4pekind CPE+HAMMCB S arcetls profilcing 1BIT.gakdaARImmunol. Dec 15;
coni u(glj\]at_e__'l'_he conditions of the process were the
f ol 17302 gP%AY i nitial PS3 concentration of 2 ng/m in
i 0L bih: L/ at : ( ,
30 Ealitveia Ol b Gl Pt oy n B Riteror 79
c oneaiatiat sanende fOhagpnaicoding for YhdiniaCprot&0 wfjhepfatiPSB A¥tus
was g}lutedin[go.z Stg_ btain a final PS
con@BRfT 4tEsh ?mrfm " The purified TT solution was
di | vgied et 4. &M&E@QS)MMJ@@% BdTRVERPIERS i Vaddined
mg/ M . The PS3 solution was adjusted to pHS5 with
HCI Unimeyaity Rerk Paerdelalfimoreo Magylprsh -84\t he PS3 AH
solution in order to reach a final concentration of
0.5 ng EDAC ng PS. The pH was adjusted to 5.0 0.05
with HCI and TT was added in 10 m nutes using a
peristaltic punp. The resulting solution was incubated
110 min at + 25C with stirring and pH regulation to
obtain a final coupling tinme of 120 m n. Then the
solution was neutralized by addition of 1M Tris-HC pH
7.5 and left 30 mn at +25C. The conjugate was finally
clarified on a 5nm nenbrane and injected on a
Sephacryl S400HR col um. 3) PSO3AH TT process :
PS3AH TT21 7 Sizing by Enul siflex As above. Filtration
of sized PS on 0.22 mm As above. PS3 derivatization As
for 215 conjugate. D afiltration As for 2 15

. o - o P N r ~ A r—
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di ssol ved overnight in WFl at an initial concentration
of 7 ng/m. Before the sizing, the solution of native
w@oreoskari fied on 10 nmcut-off filter at a PEDRPI084/€6407
of 50 m/mn. A honogeni zer EMISI FLEX C- 50 appar at us

was used to reduce the nnlgﬁular wei ght and the
viscosity of the polysacchari de before the activation
step. The efficiency of the sizing depends on the
circuit pressure, the plunger alinmentation pressure
and on the total cycles nunber. In order to inprove
the efficiency of sizing Clahds consequently reduce the
total nunber of cycles), the honopgenizing cell of
Emul siflex was replaced by a cell with a fixed
geonetry (Mcrofluidics F20Y-0.75 nminteraction

1. chamignle ofl{Pla3h iRk ahﬂgelﬁdrzahqﬂlrﬂtﬁoééhlé RElRéht bPGerivative
mol ecul ar wei ght and the viscosity of the PS w thout a

thereof andzaladiwenteaswprising jatlipidAtderesiiveiang a smlrslinzeehposome

ducti. o

fortpt%atlon 11 &e‘@@%ufa%ﬁlré gtﬁar %13%?&13%8 g%r Sl??lgmp%ﬁ%{%lzelfr% é) e?l\é@gjc

regﬁh@ﬁgﬁ&dt Wibdﬁctivlaenatla‘[agﬁfecﬁén.S. 0O 0.3 cp is reached.
Filtration of sized PS on 0.22 nm Sized PSis filtered
on a MIlipak 40 nenbrane (cut-off 0.22 mm at a

2. fl ovneak&abrdl %mc/ldﬂnm whétBinfthd PREREUEHZAH IS itife
stored at -200C. Derivatization of pol ysaccﬁarlde

circymspqgosfited CERprotgin mswmnmogglap Jragment %é@Y%ﬁlVEFﬁ}eﬂiﬂf @Gapable

of rglgilnggh %ﬁiugé{%gérgé)agalﬁ%t i on. ?{'{ QPHC(()YSTp?etn‘g AP " PS)

dlssolutlon pH was adjusted at pH 5.0 O. 05 mﬁth 1IN

5. The T6rr roRRERI i bnAeR B CS g Oe hoeREniBhte e

“surfiBSartipeh Frohi epakittyB @dBsAgon of 1M Tris-HC pH 7.5 and

left at least 30 min at 25C (nmaxi num 2 hours). The
| evel of derivatization was estimated to be 4.55%

4. USi nﬁetulgga&%%@) S { WHerbithe éggrﬁan%%}rag&%s d0o$aastm
was 200 ng/ m PS dosage was 4 t hus

of ahyd6E proteinlcempusindBibstantiall @] thal- t@nnma]r eptien ofihe ES(mweln

of B ol Shfigre PrspipieRrab oty CY BleReiR bR g Rarl? i)

andﬂ%&&ﬁﬁdaﬂﬁﬁﬂﬁ@h@MﬂﬁnniBaHBhAgnt|on PSV|AH derivative
was diafiltered in order to renove unreacted ADH and
EDAC by products. The diafiltration was perfornmed on a

5. centianRL BRI &Nfiy(Be 8PclBns 160 K Rhefet thehiybrid Jfein
sol ution was di al sed agai nst 20 vol umes of 0. 2M NaCl

conThises mqqgwqq f 615 nrh@lrmfgfﬁaiwn@vméﬁb%qnélallmgcqs&sv%dﬁw

K% y§§D [

arm%é ra?rlélg ?e 3 { l)f:ﬁ%llg%gar%%zo sef dgt%:j ?gﬁr}gg bgfﬂ?ot‘él?lefused in frame

via diliakarllinkeit to ale Ritbriindliod lIB3A 0. 22 nm PSVi AH was final |y
filtered on 0.22 nm cut-off nenbrane (MIIipack 40) at
aflowrate of 10 mM/mn. The filtered PSVi AH was

6. St orpf @t adodhdiBEiof Qinds WhieliLine Bybril o isRIW H TT
conjugates The conditions of process were the
following: An initial PSVi AH concentration of 2 ng/m

7. ' n \(:511% Q%gl‘d&n%{% dQ8lhié @her-gytﬁ)usi{'Té"g fnathé R)rﬁ’ﬁC ofgn&éé-partlcles

, AC Toncentration of O. TT

RTSﬁncentratlon of 10 mg/mM in O. 2M NaCI 1g of PSV AH
was diluted in 0.2M NaCl to obtain a final PS
concentration of 2 nmg/m (uronic acid dosage). The
purified TT solution was diluted in 0.2M NaCl to reach
a concentration of 10 ng/m . TT was added to the
PSVi AH solution in order to reach a final ratio of 2.5
nmg TT/ ng PS. The pHis adjusted to 5.0 0.05 with 1IN
HCl . The EDAC solution (7.5 ng/m in 0.1 MTris pH
7.5) was then added (in 10 mnutes with a peristaltic
punp) to reach 0.25 ng EDAC/ ng PSVi AH The resulting
solution was incubated 50 min at + 25C with stirring
and pH regulatlon to obtaln a flnal coupling time of
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F2 - MenACWY conjugated to tetanus toxoid with the
MenA and MenC conjugates contai ning an AH spacer (nade
w@emonaizeg to exanple 1) - 5/5/2.5/2.5mg F3 - METYBEANG6/006407
conjugated to tetanus toxoid with the MenA and MenC
conj ugat es contai ning an A4_spacer (nmade according to
exanple 1) - 5/5/5/5nmy F4 32 enACWY conjugated to
tetanus toxoid with the MenA conjugate containing an
AH
8. Contsfr%gl G&d ac(:g}agneg tﬁ/gfa%qdf \D%rgn'? tﬁ% oilﬁTS,ggé §$ of §@Eg per
mmenoculatlon a bl ood sanpl e was taken fron1the
patients. The bl ood sanples were used to asess the
per cent age of SBA- MenA, SBA- MenC, SBAMeENnWL35 and
9. SBATNERNY 4RSS REY 8RCo MR 1ab1BaIhdIR theaRpivast dhagRises
A vacci ne response was defined as 1) for |n|t|aIIy
3D-dyHHomdfAbdve subjects - a post-vaccination anti body
titre > 1/32 at 1 nonth or 2) for initially
seropositive subjects - antibody titre of > 4 fold the
10. pr e-Thaasd atadbidony tartdidndoyhdreintiee QSRkislqusnchiaé in cholesterol
i nt.roducti on of an AH spacer into the MenC conjugate
confaiiying PPosAmes o r ease in the i nmune r esponse agai nst MenC
as shown in the Table below. This is denonstrated by
an increase in SBA GMI from 1943 to 4329 and _ an
11.i ncribagee aosomling opgrompef ¢lpigin 171G o eqyunstion withgod
e A TR T bR T
derivathattbgesfowhenmonmbe antigenaljuantahiatiraadthe gelynedeotide are for
€ agalqgt mal ari a i nfection and di sease. The
‘“eFﬁU%ﬁW1gﬁn Q1€ in particular to the use of
spor020|te antigens, in particular circumsporozoite
protein or |nnuno enic fragnents or, derivativ
12. t herTéléﬂlse HEAIHEe c\llﬂninﬂ sWhEIEH) tg ¢ Bl INAlRtide 1y ‘bseél&ifﬁﬁnl se
mal ari a nai ve individuals expecting to travel to
endem ¢ regions against malaria infection. Malaria is
13.0ne Aoformw@tlm c¢rdplssmmji Blastvedivmrang ggbdreans mnpmmoReiic fragment
0t [ v
or d[%nvgﬁ éjof% ?B}%lefi C%P"%l’l%l%g a% fl(gﬁsc{%hg%\{}g%%g S? uslapgoenén ina
liposéimé ftﬁmﬁraadn cfat ugerin die immhwaisadof bf)mdemrgm eaderag regiobhazainst
r.ld, duc'n the affected area of the earth's | and
pro TﬁW%E@ &W%@ to 27% Nonet hel ess, given expect ed
popul ation growth it is projected that by 2010 hal f of
the world' s popul ation, nearIK 3.5 billion peogg
14.wi | 1A fasmplatipmacdording oxdaihky wherainahg Blasmodipmabigen is the
circyiffforo AL ) poih i FhAIRLES FLAGATI dbAlE MRk rREbie
of reigiap wn yreaune sesportshegaus fdmnodowst s for Africa al one
are staggering (Brenen, 2004). These figures highlight
the global malaria crisis and the challenges it poses
15.1 0 tA®rindfa6bh addotdiag td@aikd 1y @héreknhé ¥S pidieiniog &agmentfior
this crisis are nultiple. and ran%e fromthe energence
ﬁs@ftommfaﬁeewlg@@ﬁpmf&m@w% (HB&h®)abl e, affordabl e and
previously highly effective drugs, to the breakdown
and i nadequacy of health systens and the |ack of
16.r es Aufarmslation hewsdingijosclaime] § wherdintthe €8mprotein or fijagment is in

' l.obal. eff '
the gcltﬂsjke/(%‘\sfg‘ly})gfi %acﬁ%m %gm‘%lél%?l% ts@os#]aggaél? Szgl @g% Ie%gg%ogh&ll gf the CS

strengthen the nost vul nerable societies will fail.

Mal aria al so poses risks to those traveling to or
working in endem c regions who normally live in

mal aria free countries. The risks may be greater to
this travel er popul ati on because they do not have any
background immunity to malaria fromnatural exposure.
Anot her aspect of the risk incurred by a traveler to a
mal aria endem c region is that the disease is often

m s-di agnosed in its early stages due to the flu-Iike
synptons When t he severlty I ncreases and nalarla S

R 1 I L 1 o T . 1 . A*F 2 1. Y
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Therefore the present invention provides the use of a

Pl asnmodi um anti gen or an i nmunogeni ¢ fragnent or
walerorvedssd/e t hereof and an adj uvant conpri si ngPEI/EPPDE006407

A derivative and a saponin in a |liposone formnulation,

in the manufacture of a medicanment for inmunising

travelers to endemc regioﬁé agai nst productive

mal aria infection. Cenerally, travelers to endem c

reqigns will he mal ari ave. Thus, t ' ' .
prolgi R8s 5y 8 o BB Fepea 8 o A b fdomnan
regipA\[dnd ¢hd sukfaye sroigee foathephiits B ¢dBsAg)y t he inci dence of

productive nalaria infections in travelers to endemc
regi ons, who nay be any age but in particular adults.

17. A secRRluRaREadcoRfing i&eanw\gle of i:l@ignspl@% i1¢e&h&ein the hybrid
a

formul ati on conpri sing asnodi um antigen or an
profeimmenpgiees asefinengaeheS proteiarafl Veflonarym evlsttiathdasan
cord aﬁo%:%%tm amn iRl d3209.38 lof B! lc@a ! NF@E Lt¥fin %Bq c?thne CS
sdponiAin a |1 posome”for atron, for use’In e
protefinfusddsia fiaame vod a tinaay &hkdrdo the Nndminat of HBsAps agai nst
productive nmalaria infection. A third aspect of the
i nvention provides a nmethod of prophyl axis of
18. Pr 0QUEdriniRtiBRhotding 1 @sitd DNwhéteintRYBRIdDréteindp #ES C
regi ons conprising the adm nistration of suitable
anmounts of a fornulation conprising a Plasnodi um
anti . i - . i i .
10, e e B R B ORI R i ulof of mixed
partikdesiR/E§,Bve and a saponin in a |iposone fornulation. hi
one enbodi nent of the invention the Plasnodi um antigen
is a P.falciparumantigen. In another enbodi nent of
20.t he A ro¢Rilation addoedifg sdiEigi Lovidtbingedahsurd oPRTS|Svid 25 or 50
antigen. Suitably the antigen is a pre-erythrocytic
ug peRdPYen. The antigen may for exanpl e be sel ected from
any antigen which is expressed on the sporozoite or
other pre-erythrocytic stage of the parasite such as
21.t he A formnlatipa gecording toeguaropk of tlaensal togdrvhesgin e adjuvant
sel ec 0 Lscunsporozoite (CS) protein, liver
CO%“éaseilg'ﬁ?Iig%%‘hmi 6§£€'LSA- 1) (see eg WOR004/ 044167), |iver
stage antigen-3 (LSA-3) (described e.g. in EP 0 570

489 and EP .0 833 917), .Pfs_16kD (desqaribed in .
22.91/ fgtppuigfign éﬁ%‘g‘?g %’4%131{‘“ %BE?YF‘&‘&E%{?E?EM“PH?\Q?@( p- 1)
chofdd@adt chierlideQlposoAadP! e in Meraldi et al 2002, Parasite

[ munol vol 23?3): 141),

sporozoite-threoni ne-asparagi ne-rich protein (STARP),
, Spor j : [V | LR (4 -
23,8 GBI A e oSG FEK S R BE gl ggrimerboost
regifitte stheiehedh ddditiia QR bAGBise P A ikl ebEd 6 erenading@h®Plagmodium

1868) and apical .nerezoite.antigen- .1 (ANMA-I . .
antigerR e BRORO R SRS 25 S5 AN Siriete B4R e spiggupdiuvant
mix3ieWhd tHe paBmiEleseidarétor ubesdqumially in@sy driér. addi tion to

the erythrocytic stage). Al of these antigens are

wel | known in the field. The antigen may be the entire
24.PT OUReoMulRfon SEUREAEH! Saifn 239 Whbleir RE g@@ﬁuaéotﬁe is used first.

derivative of elther of t%ese. I mmunogeni'c fragnments

of malaria antigens are well know, for exanple the

ectodomai n from AVA-1 (described e.g. | D .
25.65) e OuBF ke et T REPUIER B s st iysless o
endéinidregiloReEorridigl the atvinisdtrativy oDenitable afioants ot Esrsilaion
non-mal ari a proteins such as HBsSAg. Derivatives
according to the invention are capable of raising an
i mmune response agai nst the native antigen. The
Pl asnodi um antigen may be fused to the surface antigen
fromhepatitis B (HBsAg). One particular antigen for
use in the invention is derived fromthe
ci rcunsporozoite (CS) protein and may be in the form
of a hybrid protein with HBsAg. The antigen may be the
entire CS protein or part thereof, including a

oy o - o " I~~~ . '



either Thl or Th2-type cytokine responses.
Traditionally, indicators of the Thl:Th2 bal ance of
wo b@7iomsshe response after a vaccination or i NPEDEPDNG/006407
i ncl ude direct nmeasurenent of the production of Thl or
Th2 cytokines by T Iynphoc%aes invitro after
restinmulation with antigen,”"and/ or the neasurenent (at
least in mce) of the Ig@ :1g&Ra ratio of antigen
) i fi ntj. : Thus. - : '
confles gl i AR IR SETpng R Bl o kPR MR ana
an gdiuvdniC eorhprifing £lipldA ddrivhtive indresapyhiokin adipossnenformulation.
re-stimulated with antigen in vitro, and induces
antigen specific inmunogl obulin responses associ at ed
26. W t )y HRihol ¥BRrdiffty/Agim FSlivH¥RR the WishBd AR antigaakltee Of
preferential stinulation of the Thl cell response are
circimsparpsitg (C8) Mot paigEnEegempiggnentapderiyativp gher¢ad ggpable
: - [ | i popol ysacchari de
Mﬁ%%ﬁ%fhpgﬁgn%ggé%ﬁgé§¥%g?%%%&d%l'the I Mmune system
al though its use in adjuvants has been curtail ed by
its toxic effects., A non-toxic depivative of LPS,.
27. o dbRELBAGFTEE 5 S g bsrein b G b elpr Hami s yd o
the biliace @Rtz dFaOHpdtias B (BiBaup).and the phosphate fromthe
reduci ng- end gl ucosam ne, has been described (Ri bi,
1986) and has the followi ng structure: A further
det oxi £ 1 - I I :
28, e el sl il bt e (S BrO e SRR P
forrhat k bpbre] prateth canpisingsubgadialy at yha€ demina portospiidre/CS

lipid, A (3D ML), |t can.be purjfi.ed d pr.epared :
proterlgihCet iy iorE B3 Bblast s P P B ffdthinan
regioh sanddhssirfse sntidee floheipaatis BUHBEAZ). phosphoryl i pid

A, and 3- O deacylated variants thereof. A particul ar

formof 3D-MPL for use in the present invention is in
29.the A flMoffac@RdifiW siyWhel@¥ialifs 25 &M, WhBRLH the h§brid Bidtein

| ess than 0.2umn difaneter, and its nethod of ,
compeisesf mssquense of Cipsetcinsd & lripan® spimtangally ppestgaponding to

for i isi o) r i.pl.d
oGO 31895 COMTE) HIONENRRIPSBPORAL 5 Rl el o
via béiaé2linkér tb ithpdgatryiad ofi liBisde. deri ved adj uvants to be
used in the present invention nmay be purified and
processed from bacterial sources, or alternatively
30.t heys fRbhoR@csy@hp el é16im FPWherea M Bybriliprofeirtd RTS.
nonophosphoryl Irpid Ais described in Ribi et a
(Ri bi, 1986), and 3- O Deacyl ated nonophosphoryl or

di p o . I i
31. oo PR keciRe S BP0 ¥R R TS R ey mixea
partidesi RT®8. and synt hetic |i popol ysacchari des have been
described (Hi |l gers, 1986; Hilgers, 1987; EP 0 549
074Bl). One particular bacterial |ipopolysaccharide
32. adj W aRtholl Qtcoddifig tdclhire3 1 WHemin the ainsurdWRITS,S is 25 or 50 ug per
Accordingly, the LPS derivatives that may be used in
dosg-he present invention are those i munostimulants that
are simlar in structure to that of LPS or MPL or
3D-MPL. hi another alternative the LPS derivatives nay
33.be anmathpdatedding tosmowisaf ichéns Whiock?, wberginsthb agigratton
to. t ve ture of MPL. Saponins are also Thi
Conﬁﬁﬁﬁgggsﬁﬂﬁ é§§§2ESaponins are well known adjuvants (
Lacai |l |l e- Dubois, 1996). Suitable saponins for use in
the invention include i munol ogically active saponins
for exanple, Qil A (derived fromthe bark of the
South Anerican tree Quillaja Saponaria Mlina), and
i mmunol ogi cally active fractions thereof, are
described in US 5,057,540 and " Saponi ns as vacci ne
adj uvants" (Kensil, 1996) and EP 0 362 279 Bl. The
haenol yti ¢ saponins QS21 and QS17 (HPLC purified
fractions of Quil A) have been descri bed as potent
system ¢ adjuvants, and the nethod of their production

o LIS OSN3 — N = AN o P N NSO
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t hereof . Both the prim ng conposition and the boosting
conposition may be delivered in nore than one dose.
wao-eoovhessore the initial primng and boosti ng POBER20NE§06407
be followed up with further doses which may be
alternated to result in e.g; a DNA prinme / protein
boost / further DNA dose / ?urther protei n dose.
Appropriate pharmaceutically acceptable diluents or
exci
34. T Elrpltbl ah RRAHER el SE0hUETh ORISR ep £F Ol
coniadng lygospmepar ati on i s generally descri bed (Powell,
1995; Voller, 1978). Encapsulation within |iposones is
descri bed, for exanple, by Fullerton, U S. Patent
35.4, 230mBthéd abdRdiHg & Aronefof Braghe2 NG mrc@mgheﬁglﬂees
i s disclosed, for exanple, by Likhite at ent
adminigtratiog of a palynpglegtidesnceding fhie Plagngdivppandigen o1 aryynmurogenic

thod f
%&n@?ﬁeﬁ?ﬁa ARG ISt AR GRaP RAES, Cotea agal not

nalarla fO||OMAng admnistration of a malaria antigen
SItI 0 in.parti re-erythrocvt.i.c. mal agi
6.0t sseitePe CBlin R hRG SRR TR Rt
conprlses nmeasuring the level of CM4 T cells raised in
the individual specific for the malaria antqﬁ Al so
37. t herlbeiuse R okiaaraerim 7Bt BRELP T8 MEWNRESH hiTENSNR BF HIvagKe
thexje M2 Yuvhit cg@hﬁﬁ%’g‘ilgﬁﬂﬂ'dgﬁ@atﬁglaﬁ& h agoftd iR 1}dsome
mnistration o ria antigen conposition, in
forrplalatuorc ul the mmnpfagtueg ¢ff kid foy tinmumgingrtiayelgrsttp gadﬁmlc regions

h d I
s RO i ol S PR B AR, S

antig@iCaridtheé ydjdweallt areprigkd porf toradinhéstraeibar i a antigen. In a
further aspect the invention provides a nmethod for
assessing the efficacy of a candi date vacci ne,

38. par tiing %E@£Jc¥rcﬁ1§t6%1ﬁﬁ1)§7hﬂ%%ih itite HANAbHah an@aGh BR, 1 N
the prevention of malaria, which nethod conprises

circpmaprezoilg (€8 kpiotsiepr af ingmmogenis fragmpnsed dprivagiye thereof capable

of G N R RRBIR, s PR e a1 1 cacy of

candi date vaccine, particularly a pre-erythrocytic

39 candlgﬁte vaCC|ne in the prevention of malaria, which
‘et KH§ Yes measuring the concentration of
speGi f} Pza@mwzmddnﬁgerr & spGehrhhogéhié REkMéM WA Herd@@ive Slereof
the candidate vaccine. In a nore specific enbodi nent
thi s veretidedinclypphilissddomn,pl asmodi um anti gen or an
i muno en fra 1V Lher 2
) dvartt UGBy 0 A R v AR Dbl P nosome,
in a Iﬁpm&nﬁEnﬁmdnulatlon Exanples Exanple 1:
Vacci nati on, usi ng. RTS, S and Adjuvant B and

expér i RERCAiPnS EeRIYIRE tastheaniigen. agjuvaphand gptionely adurther
RTS i Sca@né ére kPBe AR ;ﬁilop% y&ﬁﬂfstr%nqb 2l tfhyBir thath ATEAR
acids (a , consisting of am no acids derived
fronlmﬁgmmr020|te surface antlgen (the CS protein

cent, tan en1re nd ¢ e ons,
130 PR AERIE PP Eh T Heg P PR A LSl G

P. faIC|parun1stra|n NF54 (the CSP antigen, a.a. 207 to

395), fused, to t o .term nal. end of he heg%}lt|ﬁ
40.8 m kit aesopipg i imesY, % SORPIL ol %‘&% @Plide sepding the
Pladiidbdiom aﬁﬁ%‘a Jr QR ShmeRE B dfot @rivivetefage antigen

of hepatitis B virus (HBsAg), and is the antlgen used

in the GSK Biologicals Engerix-B(r) vaccine. The two
proteins are produced intracellularly in yeast (S.
cerevisiae) and spontaneously assenble into m xed

pol yneric particul ate structures that are each
estimated to contain approximately 100 pol ypepti des.
The preparation of RTS, S is described in WO 93/ 10152.
A full dose of RTS, S/ ASO2A (d axoSnmithKline
Biologicals Rlxensart Belglun) contalns 50 ug of

NN O~ o o R o NN Y
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I ncreased i mmunogenicity of RTS, S/ adjuvant B conpared
to RTS, S/ ASO2A does not necessary inply that it wll

wo e@n®bmasL£ i nto a biologically rel evant effectPCT/EP2006/006407
However, individuals vaccinated with RTS, S/ adjuvant B
in this trial have shown i%éreased | evel of protection
(18 out of 36 individuals: "50% against nmalaria
chal | enge conpared to those vaccinated with

wheSG R et ol il B8 AR ENRLR ot 6fyep Squemtally in
any&iﬂd:br,dmbpeﬁtuleﬂy twdereind ﬁxmpalylnaeledu&tens niedraeﬂmr;mnﬁmrddM f

the above ot.hesis is true, protected individuals
mﬁgﬂgafawwgvgy °HF §37a2s B50°PSel | response than

i ndi vi dual s vaccinated with RTS, S/ ASO2A or even

RTS, S/ adj uvant B. Figures 3 and 4, for the 1st cohort
41.and A é a@@rﬁsn&@opleeﬁgﬁtog 4p é\éﬁe‘e@ thg dilgsmagfumansigen is the

|

e R O P B oM R DR PR L gpablc
of rﬁ'smglahsmpiuayreapmsg agding Aasmodiuen.i n pr ot ecti on.

Consi stently, statistical analysis nmade on sanpl es

coll ected at 2-week post Il as well as 2-week post 111

42.Vac mtho@ ol paRkis § fidt cffiédeftlof b Bendildaitd @dceine Siniparticular a pre-
frequency between protected and_non protected

eryihFey (e errdidats waceingin dhe Rrgyqniion phmalaria.apfich mgthed gampgses
mezi"&[]lqné1 }h’é ¢l bSCBE @el?s)‘rgfsgé R 1ﬁ§1vﬁlu§lra%9h'1‘§ﬂﬁ¥ cHdiddvaccine.
T-cell's expressing at |least two different cytokines
anong CD40OL, IL-2, TNF-al pha, or IFN-gama within 106
™4 T-c |_nmunogenics t n ' i-ndi
. hac® MR T P RRURE SROLELY o R Bty e ey H PafiRf o pre-
yﬂtﬁfcyﬁ@ eaihdfda&: ¥aodingd,- hethé preaestionaif nﬁﬁaﬁﬁciwhtohdnmhdd’lcompnses
praotecti on against. nmal aria.at. 2- ek post as .wel |
meurins (he cRnesBLEION Af SPERLBY HATRDISS (S0 11 Y S ifua) ST the
Cmﬂﬁﬁ@ﬂkbaﬁgy) This further consolidates the rel evance
of the above results and strongly suggests that
protection is specifically Iinked with the presence of
CcH4 JT- :
4. opt) EEBEHARENS i BRI i Mol eipioes o
Pladmedsliin an&gqmmma 1mnmncgam1caﬂrwndme ocdapatidetictehband anpsljuvant

comgTRB A By TS AR ANEEGIN SR Bt VR or - AS02A

is not |ikely due to i nduction of CSP-speC|f|c CD8
T-cells follomnng vacci nation. A simlar picture is

45.0bs ek nsthof erdsipminipg Mhgthgian indigislualis prRiesjed agapshalaria

fouEengga%néma%% 8 dﬁ i 5}9@&55@&109% mm&w%e@é ed
unprotecte S resu ts relate to

erymodruync mamhnbgemrpoadaowan,tto ghm@enq@ebh@@b)h m¢thod eornpresa$

t hat se | t
meisiiie PO PCRY ree Baidtin By e Bl S R Qs
anti@ are not protected (P <O. 0001) Di scu55|onThe above
results clearly denonstrate that an associ ation
bet ween CSP-specific CD4 Tcell and anti body responses
46.0N 1A&AQ BNk RRAnp %Eﬁ@lt VRISV RELS pRitedtfifagaiiemalaria
hand agai nst mal ari a chal | enge exi sts. The nmechani sm
follpyingradotinigispiosné @umaltnacmgqn ewnposition, wrartsadr ePrévoul d
xert. a 4l
eryglna yl% In{silaa Sagtlg o'sffl E)?}?et gﬁ%ld&rgnf whic }/methw%?{ﬁ{ses
i ndi vi dual s haV|ng a hlgh CD4 T-cell or hlgh ant i body
response that are not protected. This neans that
strong CD4 T-cell response or high antibody response
to CSP do not al one predict protection against malaria
chal l enge. Different technol ogi es have been devel oped
to nmonitor T-cell responses such as
| ynphoprol of erati on, cytokine secretion, tetraner
staining, elipsot or cytokine flow cytonetry. The
| atter has been recently selected as the |ead
technology on the baS|s of excellent
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of a hybrid protein conprising substantially all the
C-termnal portion of the CS protein of Plasnodi um

wo enr/oaa3ssor e t andem repeats of the CS protei nPCI/EP2006/006407
i mmunodom nant region, and the surface antigen from
hepatitis B (HBsAg). 5. The_use according to any one
of claims 1 to 4, wherein tHe hybrid protein conprises
a sequence of CS protein of P.falciparum substantially

as_.correspondi ng t 1 po acids 207-395 of . .
medpiggi b SRR SR B5 P Re e D tseifiofos o maferia
antigér@me via a linear linker to the N-term nal of HBsAg.

6. The use according to claim5 wherein the hybrid

protein is RTS. 7. The use according to claim®6

wherein the RTSis in the formof m xed particles

RTS, S. 8. The use according to claim7 wherein the

amount of RTS, S is 25 or 50 ug per dose. 9. The use

according to any one of clainms 1 to 8 wherein the

adj uvant conprises 3D MPL and QS21. 10. The use

according to claim9 wherein the Q21 is quenched in

chol esterol containing |iposones. 11. The use
according to any one of clainms 1-10, in conjunction

wi th a pol ynucl eoti de encodi ng the Pl asnodi um anti gen

or an i nmmunogeni ¢ fragnent or derivative thereof,

wherei n the antigen/adjuvant m xture and the

pol ynucl eoti de are for use sequentially in any order.

12. The use according to claim 11, wherein the

pol ynucl eotide is used first. 13. A fornulation

conprising a Plasnodi um antigen or an i mrunogenic

fragment or derivative thereof and an adj uvant,

conprising a lipid A derivative and a saponin in a

I i posone formulation, for use in the i mmnisation of

travelers to endenic regi ons agai nst productive

mal aria infection. 14. A formulation according to

claim 13 wherein the Plasnodiumantigen is the

ci rcunsporozoite (CS) protein or an inmunogenic

fragnent or derivative thereof capable of raising an

i mmune response agai nst Plasnodi um 15. A fornul ation

according to claim 14 wherein the CS protein or

fragnment is fused to the surface antigen from
hepatitis B (HBsAg). 16. A formulation according to
claim 15 wherein the CS protein or fragnent is in the
formof a hybrid protein conprising substantially al
the Gtermnal portion of the CSprotein of Plasnodi um
four or nore tandemrepeats of the CS protein

i mmunodom nant region, and the surface antigen from

hepatitis B (HBsAg). 17. A fornulation according to

any one of clains 13 to 16, wherein the hybrid protein
conpri ses a sequence of CS protein of P.falciparum

substantially as corresponding to am no acids 207-395

of P.fal ciparum NF54 strain 3D7 clone CS protein fused

in frame via a linear linker to the N-term nal of

HBsAg. 18. A forrmulation according to claim 17 wherein

the hybrid protein is RTS. 19. A formulation according

to claim18 wherein the RTSis in the formof m xed
particles RTS,S. 20. A formnul ation according to claim

19 wherein the anbunt of RTS,Sis 25 or 50 ug per

dose. 21. A fornulation according to any one of clains

13 to 20 wherein the adjuvant conprises 3D-MPL and

QS21. 22. A formulation according to claim2 1 wherein

the @521 is quenched in chol esterol containing

| i posonmes. 23. A formnulation of any one of clains 13

to 22, for use as part of a prinme/boost regine,

wherein an additional part conprises a pol ynucl eotide
encodi ng the Pl asnmodi um antigen or an i mrunogenic
fragnent or derivative thereof, wherein the

anti gen/ adjuvant m xture and the pol ynucl eotide are
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