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WO 2005/ 089794 PCT/ | B2005/ 000927 COMBI NATI ON VACCI NES
WTH LOW DOSE OF H B CONJUGATE Al l docunents cited
wompgige7Er e i ncorporated by reference i n thei rPCT/IB2005/000927

ent |(E@,M,BINATIE MEINE{SL TTH'lsOWnD@fSEi%HIB GONJUEATE
All d }?nbl nat.i % %’?? zé cfélr]t u 1re those for
BeRs e g PRab o BEE R Rl B PR e hest <
H. i nzae type b ("H b'). BACKGROUND ART
TEC@%%ﬁancci nes including antigens for inmunising
This ﬁf@@htﬂﬁlt isdinPiE HRId 8f chibmRtith, v&@fn%ys;ﬁih&uﬁlﬂ‘? thBiebfoRRotecting against

nown DTP- Hi ccines). Thr uch vacci nes have
d'Pht'Efé'énteWHF%(S?‘@H“a%deg 'iﬁ?‘é"%ﬁ’é% b( MUNETM and
QUATTVAXEMIM (whi ch use cel lul ar pertussis antigens
BACK@H@UNWARTand 10 | NFANRI X- Hi bTM (whi ch uses
acel lular pertussis antigens 'DraP-H b'). The
Combimtionsiacrinesfindiiding entigegafe imompomgngsinsindipithériaitdsanus, pertussis and

Hib aY@%ﬁ&ﬁ?E ﬂﬁf‘Hﬁ)e %Qcc?r%*?g "I*h?e{__eesqlcliqnvg&meg %qlu_f Bé:e%nlﬁaljkgte& Iﬁﬁder the names

response r nore conj ugat es
TETRek M UNIS Y i é)UlhTB\'jAé(MTMn@dm@ usqvellWamprotussiaanyigers ‘DTWP-Hib’) and

INFANRKOA n% W 1a{éﬁ§adenultapbétu§§§mt%§gs ‘fIap-Hikrys reason,

in co t| on vacci nes t hat cl ude Hi b- conJ ugat e
n e t, 10 . .
The %r@fgvgge§ géﬁ-%drﬁu ODW% engﬁtiSMDQ \M%}g-r ha?&r?ersg hds b&% associated w1t.h
reducnemsonshei antithbill responsh é1,2]. rertlimdisl Hibegopjugiteharg unjtalelf i aqueous media
and CBMOM%E gﬂ)lgﬂc e& agt: W?fhlsaf?)% S?P%or tht'sl' r@as%ﬁnihlégﬁ%ﬁlat]on vaccines that
t1gens ot - ch to produce, and there is
lncluw@é}omuewwmﬂm& it lé@gmmsw Ifer the Hilhsampoperide be eeeyided @s a lyophilised

powdbﬂhgqy Felo OkiRGe dCR YRt nh ST deﬁmy $#th alﬁqgrdrfa,t.ﬁd{ﬁloatoﬁva{eeﬂneeanngens
for Hib-conjugate use have been devel oped [4-6].

Hib-c @BE&R@%%%&HS alt @&%gé{]}gtot &Sgﬁc% Wth@l%slgb:%ﬁ&n{ 91a9 'tﬁé?r éo@pwﬂl inhibit

widespraad Hse @@Fyelomm ¢raiptricp,and §¢]g§tqﬁ@ﬁtmptrqt¢gi@e‘o@ﬂ§)e@n(ugate Ase have been
develé‘re@ (A0t Bfe lafprbachZ@ fhﬂhélﬂ%ltﬁélﬁ L& hasoRRh Q@%hﬁe t%ed'ﬁgss(e g at3 &S

- con{ ugates are I ca %I ven at dose,

monthffege [y gt ¢ & Womha&élo,dﬁ@eret # the/ngrmal ﬂyee dgsgs 2@14& ? months [7]).
In a Giﬁé@enb%Broﬂé?rﬁdvl{eﬂeaﬁ]HleCanhgeftes fre dyPicalBX 2IVEh &t 10pg/dose, lower doses

b- conj ugat es re admni ster o)
(WP'CSIIE%?%'éég Fods dantie blsped DiEheiag4BbdR Mo beiitgtprure. Hib-conjugates
were Hlirbinisen¢d 3 3l g/dossidr Bi3BpPAbeH b vacci nes. For exanpl e,
reference 8 conpares full-dose, half-dose and

The §ahl|era%pl@)@éiﬁhéés&eﬁ’fexﬂéh&dct@mhﬁ%ﬁﬁ ghtés GARRI ITPR-HGH vi¥cinds. &For example,
ac%hne and, a onetr nean

[ th e
feferee%%éwﬂ’%{?% wogg, halfidpsersiny gt'ﬂ&’d&&% Uiie? eﬁ‘PeC&[}Jé‘é%}e jtheombination with a
DTwPRahdodit sndl QRlRIugh RGorBarbinfad dofidntrhtiony ¢ AhPRPCEIURAMVedte reduced in

to separat e adm.nj ation of DIP and Hi b
paten T BEGROE GBATS DR 8P RARSTES PRt Be RISt SBROR P 3P and Hib,
accepbibfegroteRefectnaridié idimuae sesporses ‘ivﬂiedeerdmlaﬂltdam Rléference 9 uses a 10-fold
oo FRPLATTAE HORESS Bbaf ST AL 8 SO Bl vt ot prop
Referdicsc 1 @ siwlasec oersbitituttononf dfophijisphiHibsequgdtd-at dnjl udpae.ehalf-dose or

d th
ot RS R B AN iy D AR Ot hese
In ea}gﬁl oqsthegemévaes\ése rl’lov%aver rt € I-?g%wgagtee »EV)avassm JOBIYIBP%Tbr%egnd had to be

econst
recongtittiied dbm squEoiod TP entégdns priitto admlorstratlele§hesv aewinge susitbs be provided
e &¥rp ( 0 .

in th%lg allrgtgod%léﬁ eg %olﬂss z Hﬁxbgl?er q# @%ﬁ &l Zhne d@tﬂﬁrﬁ MR this double
contaw@mnwremtlqu@radﬂéqmlrceﬁ@nd lqgrrq@e@lesqm@ﬁntis 8hthe padkaging stage, the
transp%?ldst%%Q iRt §i6@be SEELLAELTRMdMiRtirdidf LREKAYI 'tﬁ@reﬁh&gedose vaccines are

t he transport Stage, the storage stage and

adm ni stration stage. As the_jeduced-dose vaCC|nes are

-1 WD 2005/ 089794 PCT/ |1 B2005/ 000927 intended to

reduce cost and encourage distribution in the

devel opi ng worl d then these additiona



10

IS

20

25

30

35

requi renents are significant di sadvantages. The
requi renment for a reconstitution step al so neans that
wda fves/esorst a ri sk of error by the end user, a tRETUBA@E/000927
intendaivar dduaeorsts sranelmpuiage distibhage & the ddvsllépmé world then these additional

oA 0 BRSBTSk s s
there g¢ @biisknef ¢WQH§B’I’E!&EE¢Hﬂ hmser, rat temd!bedy tawayds ndimftklﬁiardlseﬂ dokd¥@s, a risk of
contaﬁﬁ rﬁgloﬂ RF i MRED Prodddt 8 atrggé %ﬁﬁlsﬁ?ﬁ in the eggns tlon procedure. All of

i nation vaccCl ne t |nc es’a
these IHFQ?JW# ysyate éhe laWnd@eargamarbmes. ﬂl@dewkmme ate
packagi ng of the H b antigen. DI SCLOSURE OF THE
Therg tYvENREADN T hneed forentombringionwad@se ehac didbideatai [0® JRE GF FBb- -conjugate
tie IR b X! subject agai nst
anigGRARR S REn GRS BEHP picRae il B FEHTRRET (! )
pertussis ('P') and H influenzae type b ("Hb'),
DISGMOSERE OF EHE INVENTIONen for protecting against Hi b
Th IS a congggate of a Hi b capsul ar saccharide; (b) the
e l%v(ﬁﬂgcé‘h]?rp congrfma(tnﬁg VPﬁOH‘e(f@H]PUQ‘HS antiggns fos p(m@,c(t;mgie silgect against at
least d:ijbh’thgﬂzﬂd D’ )aféfhn(xﬁil Tt)hﬁerhlsgls CON) M8 H B MAEDBYED (b[@i%r} whe ein: (a) the
anti pﬁ L ﬁ Vacgi.nes of . the invention have bee nd
get“ Rroleshne against Hibyis arfogivedte iofnlfib ganspler Srwab;aﬁldéo% éheec@ncentratnon
of the ¢lib lenjugareirie thespovisess ebspgMadand (@eﬁ@r@ﬂﬁc&ﬁlj@at% Bfi0never been

nt.ion.al ovide tion
lyophﬁrsed’l'%/agplgeosnpf\r/ t%s tﬁventé\?ﬂ ﬁ@vgqéeelia 6?“% t8tbgcslanJF Osl?fbl]' ghly immunogenic
when gerapared toghe invaste rchppmstekl ebseave( ilXeferericed 68 ldﬁd 9. T )
pertussis ('P') and H. influenzae type b ("H b'),
The imreatien also (;m<)v1didsea adirhblgaibnf Wccipé Qbfhﬁhblﬂg afig nﬁ‘%r H‘ot&chnc'g a subject
ca r saccharjd
agams@oa(f ggdr?r%?%ﬁ*ngﬂa g:tqqlugs( Rf&gfsés ?% eﬂyeﬂéael type b (‘Hib’),
whereint §a) gihadntigemtbr (Jm)ectlhgggaatscl—lrtas ég?njdmﬁof)mmm dﬁp:ﬁﬂlaalsibcﬁﬂlde (b) the
vant. an 0]
conce@tlgéfnftgglrlig %g&n hﬁgfj cgﬁjh Eemﬂlpg]ttu;avggcln&emls o] ;tﬁ(/xpl( aglga(gf H\?aﬁa{:cme (i) does not
contaip| q@nﬂlhmmm)}u/dm;dgeadjls/abehm(ﬁ&feﬁl)t@ebaot norediv et Al0minium potassium
sulfatﬁﬁﬂg\%ﬂﬁ\%ﬂﬂmﬂfm h%,/a(():%laér:] gshl?e'i& Q tg %Ig nh nctdﬁs edsegraaatlon of Hib saccharide
conju%tqgnqtqﬁh Ards AL jyMat éheatﬁcgmantefer by U@MGS ¥iheluamiginm phosphate adjuvant
instead| Wik Mﬂhl@ﬂiuﬂb{tﬁn&dﬂfvﬁmg(e f‘rhnaéluxmmﬁdfgﬂémg% ﬁ@apﬁ) blS present, it is

present, it 1s preferr
prefe”&?gﬁlj‘aug"ﬁtl%éb F%“JH%?EC isAeAdseled 9 ift . The i nvention al so
rOV|des a vial having a plercable seal and cont ai ni ng
The ”ﬁ' eptinpmlspapiovides, avddl heving a5pigaabie) seab b namtammg\/aaoconmﬂatnon vaccine,
which C‘c@fﬂbmaﬁ&iS vaidink ABRDribRranBeHs 961 Fﬂ%ﬂacﬁn @8{' ? tna§ tleasi? dlphtherla

ast d|g¢#Per|a t et anus, t ussi
teta““i )PB%“S‘B‘S@ U"ﬂ“""ﬁ?éb’%ﬁ By ( ﬁh‘é) aYheregléFhefaéhganth Ergteptmg agamSt Hib is a

conjugagaifadib bhﬂsullaﬁsa@chaﬁﬂ@JaH& Ah6reRf (A thd RBnERARIGLASS the Hlb conjugate in the
t hé concentration é

sacghar i d wherein
vaccin g'g Eafeﬂﬂpb?wetvw’é 8 @&’?"r?éa lihas natbegyy piprcedyng (b) t he
Th V|aI glerca e seal has not been pierced. The
€ "Tvﬁ(}‘é‘ﬁ‘t Plsh PEPEEFSpR d\PrmaRtisally-prajerreeantadiiar ycostadtliegl a combination vaccine

comprﬁm@t aitigens f‘(ﬁnﬁrateaﬂu{gg aasuﬁjéﬂib h&tadst QP VAL Gidheherin0 {ctanus, pertussis and

r| si n r1 for pr ot eCtI ng a subj ect agal
Hmﬂugia Ype, b gF@h& ,l‘eérl thegantigeps for @gﬁ@qﬁ@g,@alaﬁﬁlb is a conjugate of a Hib
capsulad. sac‘chhmt&pirﬁiawlheyﬁ& the donddnBration Mgy I@ibﬂzohj'ﬂgat@m th8eLtclnglis <15 pg/ml.
protecting against Hib is a conjugate o

The m%ﬁh&hl |a&6 pﬁm&rprg&ss ﬂ)‘?(ﬁréﬁﬁﬁﬁgaé @o%@lﬁaﬁdﬁnﬁ?ﬁ’mé %rlfﬁ% x%f antigens for

co in vaccine Is <1

Pmte“rwemweah Sish o atpkee)% .d&é@e&aps r’%bég@mec{rT@,rl@ﬁtaﬁsm@Pé and H.influenzae
type boiiibi N athein WRCAMtIgen ¢RMPOIctlinPagiitst FEH s f‘:lq.ronju ate of a Hib capsular

protecting a subject agai nst at | east diphth ?

("D), tetanus (" T), pertugﬁls ("P) and H |nfluenzae

35 type b ("H b'), wherein tthe antigen for protecting

against Hbis a conjugate of a H b capsular -2 WO

2005/ 089794 PCT/ 1 B2005/ 000927 saccharide and the

concentration of Hib conjugate in the vaccine is <15

g/m, and wherein (a) the process conprlses a step of

.
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i nclude a step of packagi ng the diphtheria, tetanus
and pertussis antigens in adm xed form separately 5
wo boososd7be Hi b conj ugate anti gen. The inventi oPCHEIER005/000927

saccRrRI¢ 1288 hePcoREQEr@BSn OHIb d’b‘ﬁﬁ{gﬁﬂe NY thR vae&ihé Ratisq/MRGRH Bherein (a) the
into a_contain wherejn: . t he vaccine co

ProcesscPRerisss fsfep ﬁ?%‘%‘%‘étﬁgﬁ@dé‘“%@ﬁ &rProfging sgaingt D, £B@nd Hib, and (b) the
rocehsml)tdbesmoamchﬁk antp, of [yphilidftfonSof #dHid dahjudas megehym/o@ (ii) does not

ti en for rotectlng a
‘“Cl‘é?eééFﬁPﬁQ%‘?a%‘f‘g%b? phsheciapetpnu ndpegHsss %g""édﬂ a?reaxe@ fram separately
fromah& Eléhéonfigateantdgent he Hi b conjugate in the vaccine is

<15 gg/m . 10 The invention al so provides a process

The friRentiintadoirb@d® d pB&dss tR ikseRMBLaAoRDinati¥h O4RInR  intod) cohffher, wherein:
ont al_ner contains a COTTbI nati on vacci ne t hat

@ t@sﬁﬁml%gorm%e@éﬁgg%r O PEIREPE g Subiect printt a&g‘ﬁ?sﬁéjﬂpl‘élie“a tetanus,

peruiseiaaﬁd Hihhherimb (¢ Hlitan 5), the @ﬂittgdﬁ $drpraw@étintg. aghihbtUEh Zﬁ@conjugate of

rotecting, a
g Hl#ﬁﬁﬁswgf Sedaripd gt ©) g S pbe B R S0 o ¥igtee s <15 noym.
(c) the concentration f the H|b onjugate.in the
The {nyenptioneljogprovidesfypragess %’rﬁé‘“?%’['b‘“e& ¢l 1P AdPpiatngt thatein: @) the container
contﬁﬂ@h&ioﬂfbﬂnaﬁ&mv&dﬁ& thaV/ 86ifipries adfigehbor ProBRENOA sabRet against at least

des a [ OCEeSS r_insertin atl on vaccl ne
ciphfPe 5 PRy St ERfoeexes BETTRG O Aber b projing agsins
Hib isheoajmgitabfieHib vdpeulsd sacchadde; ahe () acdonecntratiqh 6f3BSHib conjugate in the

vacc%@tl%‘gﬁg}#gr/mp rThQ;ia%nﬁ rglgly %glrc?te éﬁc’altl meg:(étgtaﬂgr cor[]]?altir&:atnvzagcgn? y p e

t he anti for eciin a.l nst Hi b
The fngglglogoaHOﬁéY ées(ﬁ prgcesp 6 dgspegttngaﬁ, chrﬁa%xgpl g%m It zt&()ntamer and then
extret:h@ the Iveeirter fadn die deltalrieheNHelrdi)n C(ﬁ))l’l;hel gadctnei compliges\watgEng €or protecting

a subrject a sg?t/algc}st dngtgel‘laﬁ anus, p %ﬁgﬁf%ﬁ ag 9—4.%'@ %{zgegtgbgt) ?‘E—hé’g,?(g) the antigen
for pmtwmgelgalasttfbhoas dsomjsgam bf a Hilw capselat sxichagide;,. andH@pthe rconcentration of
] gui tabl e diphtheria toxoid
the Pﬂgcgf&uéagﬁéﬁéqﬁdgm%goﬂg Yr? ation of diphtheria toxoid
is generally between 5 and 100 Lf/m . A preferred
DTPcgmperiniation is between 10 and 50 Lf/ml. A nore
The %%9&%&1@1@&?&?&%&5&& Ef;pﬂct:lieﬁ?g% cg fl"lhgﬁre% r%tl%n otthfléJgLerla toxoids is well
docupienteil . [egsclaamteallﬁeqfn’afqrwe 14]. phmsf suitably diphtberiat oavidonay be used. The
concprﬁl:a‘ﬁ%ﬁ Br épl?tﬂg'laztéx&fi ; sr% P7ﬁly”9 tGed SLEF f(ﬁimngﬁ)ﬁ]&fgﬁé& fcentration is

tween 10 and and a nost refe
betwe%é%rﬂnﬂaiq lffmi. sAaB@retprzfsrreci [cancenipgéaneisabeteeest PQlaad 40 Lf/iml. Most

prefepeﬁﬂ)t Utﬁ@'c%n@ﬂirhtﬂﬁ”ns' sboliS 80l LIARVRNESn altdRftTed a&fr@l%%&!’ @0hcentration s
ncenctirat|on or the di htherlatox0|d|saou 50

co
betwegry priand 2p d-fingly 3 fipge arﬁfffr&érﬁongenaatéqlbtsahﬂ\yeea 10endrAfsL/ml, and a most
prefek@d QofsentFRtRnDik @P&Ktals Dﬂ?lmeWh@E an Lh%emae%e%sélssamk,h is &d, however,

doc t ed ch 27 of reference
then 8 BTt OPssni{He (2B ey BaolietomnsbLim-
concentration of tetanus toxoid is generally between 1
The Lgigpus anfiggnds. prafosbly @r febdug Sioiht thet Pisparption pefaswn toxoids is well

docuﬂﬁﬂte@ [b%/ Hhapte‘l\ 6L rffeRh&S MT %@r@n@.ﬁﬁbfeafetaﬂﬂs 't&(ohﬁtrﬁﬁ?e& used. The

Mpst pref entration is
COHC%@HPH ef Set{“f‘? ol oRera S@&%m apd é@ (el rsPrafitied gAncentration is

betweeh Lagtl9 Lﬂﬁh\lvei\{ Q{o.re bf&&iﬂre& cofideafr@idneidl beOReE B tah@BII@MnIf Most preferably,

ht. he about Lf/m . 35 The

the cREn{BAY Shoof G (ub VBl 87 o1l aetus A s onedrlgmever, then a
prefelred cecenttagion (e .t diphitbérea todid s abbutadodlfimil ar.  The

preparation of both types of antigen is well
The p&muzmeﬁm n[.lﬁzdgaccé?r@ﬁ eh aRtigventidn &fa rb%f&ﬂ@mﬁ?gl%ho&%ll) or acellular.

3 0 2005/ g89794 PCT/IBZO p4 000927 al so rererence .

The prSparatiel;of BafhtyRes of prliern &Y %%Pmaeﬁgfemsec apter 21 of reference 11; see

concentration of pertussis ant’i gens is generally

between 5 and 50 QU m. A preferred concentration is

between 10 and 40 QU m. A nore preferred

concentration is between 25 and 35 OU/ m . Most

preferably, the concentrat| on |s about 30 (lJ/m

TR o o o s o o Y Y
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5 haemagglutinin (FHA), nore preferably conmbined with
pertactin (al so known as PRN or 69kDa antigen) and,
WO opiosatad | y, aggl utinogens (al so known as fi nbeT/aEp032000927
alsod8@redcd L3I F or-Eylﬂlllﬁre}JerthﬁYsQJnﬁ géﬁcs th® @6ﬁc'é§t$dt§n 3p Eér@iEE@ alﬁ%’ens is generally
vacci ne _dose ar e:

. 10g
betwgen ég’méémo%l Acngséprf?é&Ofw%?tf%s bF‘T"eF%l%afth‘% QUi A more prefrred
condeh@4tRinlis @stdueemlag And BS SR Tnl.i Most Ipeef&ﬁm[yumslcsmntratgﬁns abdut 30 OU/ml.

refera det oxi fi.ed. DetOX|f|cat|on
Wherp aFIELAF Reehs A5ty i RisEoRed 1A U BPBISP SO EA I Dend ilamentous
haemaggaitinin (FHA)S nidie pBifériR9 Gombined awm.lpa‘thfctuﬁ Idl30 kddven b PRN or 69kDa

.conjugate The H. .influen e nt i used J .
anci LR TgtalG, Bt ok o 6 PR b ol JAmdet L] Tvpical tevels of
pertgsais @htigdnd peraviccige doseSage par(. Thel) aret il Q;g‘lBTffmgnﬁHA 3ugor 5ug PRN, Sug

r kno

complnph SHERAE % Wb s ARt Ve s BB herd e it s preferably
detopifigd eDetoxificasiod emaytte endhamicel amﬁon genetivogemis CA tpysferiesl detoxified mutant
is thE 9RAGH8! do¥bik Lﬁﬂtg jen. The preparation of Hb

capsul ar sacchari is well docunented [e.qg.

references 15 to 24]. The invention may use any
The &ib cogegates b conj ugate. Suitable carrier proteins are

d a r
The Slgc hg}%g%etg&ar e %%ﬂ L@E(f ﬁJ&qxge% (%fr hgnlegér} ion cog‘nprlses a Hib capsular
saccharpiRpuTiggn. fagcharide antigsns firwmb Han@ueporepb are wf:ll known [e.g. chapter 14 of

ref. N]nﬁ{@ 1M8ishdcHirRelis E(ﬁi)ug% % a Cé-lll-’h ghﬂr t&?tor@lhgﬁ&é 1t9£mmunogemclty,

t he conj ate my sac
espegig]ly lneﬂ@‘gwnpghﬁprﬁ%@tm pi tHb canwlzghwph@arde i PReY) ydocumented [e.g.

refet@hktes 15 td §4]DTEJ ﬁ%rﬁ@ntnpay%@ af) L SA6RIEH b 5’?@«: @ﬁrtegble <l,\</1W1er proteins are
to - Thése are conveni ent f or med

descF1|;%ig1m? a:ir‘ddﬁe%fre ﬁﬁlrpfzqsefgr Hpipsa(t:éhqjldebwe )(gﬂbsqc ) tetanus toxoid
(‘PRBHI"E Bndtht butdstiahbiind@mpled dfovveeniRyinpMiPRiPcatipon of t he
fragnents of the desired size. Where the conposition

The @:fccﬁehﬁle'rﬁﬁ&&?tolf‘iﬂb confiightdIRsy Bt £ polysdaSe (e.o. full- length olyribosylribitol
i gosacchari de, oli1gosaccharide preparation sh d)

phosahaé%@)d%’)baﬁ i s Teed torit eljgosschasides g thf@gnhsl fcms kDa). These are

conveAN¢REfrmE® B YABMEMRIA 6 NARTE TR (LP6) hSdR ys‘s?%ng’? will usually be
such as diphtheria 25 toxoid or tetanus toxo

follogyesiby Purdﬁﬁfﬂph et the fragmeis e ihadesied size Whre tlwapmp@sﬂlcmfyhe invention
mcltﬂéﬁi &l dted i %@Eicch&lt'dlet 8l Ra&BirideSrefaF P! klﬂﬁlld Sﬁ}‘ééeldg Eonjugation.

the N. neningiftidis outer nmenbrane protein |

Pref?yeﬁtcgﬁfet ﬁro@eqpst fiof! gévale[ngon?l%gtlfrg%%gﬁ?thgﬁ l&g)ﬁ{z Oér%oxctl%%]such as diphtheria

pertussis prote I nes
toxoidyarpdtarkis pexoid. 68 CRJ\/hgyrdmqua[t@G]] mutemo VSH2 7 aa:panmcsﬂe{r@ﬁﬂrcferred Other

suxta@fetéaﬁrle? gﬂltelm' &E@HQ%‘ICC]Q Wﬁzlngzltlg ml’g tnln ?anlg \Pro eml_c[?g]g é%néhetlc peptides

romva O en-
[29,3[03;6]eat phook erateims {¥103R), HDemtfuISS!l‘-eplZ)mlS[ 33, 33]3]cytok[hes [35], lymphokines [35],

hom%?%étjm,ggrﬁ% ?eH: ofrg(f%]g\arg{rf%hp 1;)? %Qm %m}gt?sul&g{ ?1“1“1}? 4%]““3" CD4" T cell

rom c
epitopec frOPr e'faéowsedatb@gemcbnsedaraetlg:hnp Hﬂﬁ}erpratetmﬁlfdxm tEtgleiae [37,38],

pne'Uan%)é glr ?’g@c CM‘%’.‘ Fsg atr[‘idég](rvxr/) V\Bt\é\%ef I‘;]rlgge{r\'/?e[é‘ﬂl’ fodn 4 or,B from C.difficile
[41],exc 8@§erwd@almers)areamdhtﬁer1a tokoid, tetapusaessd siabCRdl, de) may
be used e.g. ratios between 1:2 and 5:1 and ratios
Conjbgteveeith 3 :siccRBridfsotdinZatio (v_vﬁz)rtiﬂ&at&ﬁ 1@5 eb@xéé§§9rolem) and 5:1 (i.e
exce S0 | nc(iie on :Gn th freetca rier Eé c? Lg
GivE F}aé B?eétee‘i FAUOs OB et 5l Ahg gtigs P?t‘éée“ah 425 and 1:2.5.
con ated f rmin a conposition of the invention, the
Con; Hgﬂs‘%ﬁﬁ]g fncﬁomupgtlon withfesexsopr pgygin 442]. When a given carrier protein is
presenCil/ HoBQﬁ%JrQQ@%%Zated)fo@rfnﬁﬁ albyipSRidiIrehd inRhtioR0RE ulddRjugated form is
total anount of the carrier protein in the conposition
as a whole, and nore preferably present at |ess than
2% by wei ght. Any suitable cdﬁjugatlon reaction can be
used, with any suitable |inker where necessary. The
saccharide will typically be activated or
functionalised prior to conjugation. Activation may 5
|nvolve for exanple cyanylating reagents such as

NN A N o o o
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nor bor ane, p-nitrobenzoic acid, N hydroxysuccinim de,

S-NHS, EDC, TSTU; see also the introduction to
wonreaefs@senee 22). Linkages via a |inker group nRgThBR200EG®927
prefétsbl{ @o Mty HAR'BM GINAE RAU LMOURtT tIRX@RIMr Protbiien BIeQERPINISSH as a whole,

10 des ed in referen nd 46. One type of
PP rab R broiet RsShet Fyareig i o of the "

pol ysacchari de, coupling the resultln am no group
Anywiut legoaugAtiPgFackian a%nftﬁlt?e%é’flﬁl any sRigableghinkgpwheip aecessapn
cougllng a protein to the other end of the adipic acid
The |shqsh@idegyvdiufypically 47 agi@jatedrhiinctianalissd sprior e lcomjegation. Activation may

invoﬁaffgg g)laﬁﬂﬂén ?aglg[aﬁﬁ% ﬁag&%{ %g g?gp@ﬁ (?%Ik g—ggagl%-é{-gg‘}ethylammo pyridinium

tetraﬂuqmbcn@te oyt ac. PeOthef SiBt]ableA@IHn{qMS] yse CarbodiinGdes, hpldratidessactive esters,
t e g I
norb[c)ﬁ%ﬁl c? qql n@tzgogp c%n& b@qﬁ;db&?s'%&g‘ gﬁltdg’l |Sa‘}<’agésé[?¢i TSTU see also the

introguasioitorefagnce 3&pri se oxi dati on of the polysaccharlde
foll owed by reductive amnation wth the protein, as
Linkages oiid b édkdr I’gmlfpoﬁa)ebla’iﬂfaﬂd%usmg yeind @ gtodeBure/Mdr 8xampfle, the procedures

descH %e[ Clents Ee ergéc%év %cy)l?el dlter%/géj Cotg Ipl?rg%g{] Qg‘tmévreﬁt ggﬂctlee_@mmatton of the
polyglndwpde,wotllbimgl‘tht?)eslﬁlohg amingd gngtlpd\etth vm ¢rsladfianadipid dtidknker group, and

. i i
e 401 EEPTs - s AT 3y 25l 0 rqpp o 745 Oter ke
includg Brprepiopamuitie {49], rgtrcp;ﬂteﬁ)dfeﬂ_ef&mmm[:ﬁOﬂtélalopC)éhelnd'eeﬂSl] glycosidic linkages
[52], r@ﬁﬁf;‘n'(e)%rdi ?ég%ﬁﬁﬁ%ﬁa 5\4§t¢4qgr ézan%le ed [)5%} g)caftp an alternative to using a
linkeg adirdeh inkpags C@arbebée@elam¢cat1@t§age5rh@rtl@e améenmmy wuiprishbeidation of the
polyﬁ@&lﬁﬁg§ 6 10weldNbyS rBORN AL thPRion With Ltﬁé :}gotg}{dﬁso BERBL&G in, for example,
C ronaﬂyg{aphy, tangential ultrafriltration
refergficgs p¢ 1’ on, etc. [see also refs. 58 & 59, etc.]. If
a vacci ne conprises a ?lven saccharide in both free 25
A pregess wyelyngaheitrpdician of #raing meons injathedaédands @.g. by replacing terminal
=0 Pfoahenal ¥Nﬂ9) T Fveldh 9? &Q%tl%\é iYEL e a0 a&nE@ &@Eté\J (e.g. adipic acid
anmount of that saccharide in t e conposit
N- hmy@ce@lr@ldo digigy) ar]_cb%ac&@ﬂ/@mthZ%rle:rlp;gatemb\mppn@feg]ed ednother preferred

LoEh acchari de covalently
rea(ztﬁ)l%nruﬁed tlgpégmhgﬁsﬁgggr@t‘ga:ﬁp‘}a%@éac| d Ilnker [60, 61].

After g@@#ﬁ{) F?éo%n% fscoi?jlﬁga T’f schcE rld%sr %g 2l epgrs 69 FQ?EII%WS many suitable
methpds dior &g i sepRRicmntindiodiyg d’q'dﬁmhbblatdhmﬁnalégralﬂﬂ tangential ultrafiltration,

/ e /m . These are the.
asrIARRP, Mhe vADFTRS, Bt B ool Bl D80 R b e
and cojugatad faxtnisothe oficorjugated lﬁq.ruglatpeefa:rably anocﬁdteﬂuaam?/hl@ weight of the total

amodn?\éftﬂgtggp%ande 1 ?hepggtpﬁafﬂxgas a \Zh(agieng <13% 12?(% <5</2 <%% <1%).
etc. e the carrier protelnls not
A pr%?ﬁb@ P?Pé‘l‘gg“?et cquipriseisa Hyb 8[‘¥Q§a‘i5f§%f idg qayRienyy linksdep (Rdes via an adipic
acid Bnkgr [60201 19T d¢thnus toxb® 99lsoh prefifeda@irid, <17 pg/m, <16
pg/m, etc. The concentration of Hb conjugate in

Admmﬁhéﬁ%f Qﬁe 'Pﬁb \ﬁglg&oﬁ/e%fﬁxﬁ‘}esﬁ@—/ ih BAODR. Is)fgfg%gt?de?econcentratlon of

e enera wever, be at | east

>0. l%ygﬁp (g og@rﬁerﬁbl}y@lp gd §he§©?rﬁ1t cst@dardgycq;ﬁptableggspgnse thresholds.

pg/ >0.6 pg/m, >0.7 g/m, >0.8 pg/nm, >0.9 g/n,
The gq_ncgnt@,tlﬁp of JHil Z@WW in ga_pcngegpﬁthe mygnt@pnpg/ﬁiS pghsl gg <14 pg/ml,
<1ng/nm <1oetgm1 Thus .phaf & [8ehi 2NEERIT O pg/hﬁ @zoggﬁ]nu]a,%m etc. Where

H b conjugate in The  vacc]nes are

the Cﬁ@wmpm%et aot PMP(ythegat ig pesyidle, toj lssessé«lgbtbt éwherr drweDeg, <20 pg/ml,
<19 tfyﬁzﬂl <(]?-8 gg/nq 47 p%/l%l <Q6gg/n5l &le. ﬁher&fngatﬂ)zn of Hib cc;nét;gate in vaccines of

2.5, 2.75, 3. O 3 5 and 4. 0; gnd ,(|||) d2 |s sel ect ed

from1, 2, 3, 4, 5, 6, 7, 8§, 10, 11, 12, 13, 14 and

15. Concentrations of H b conjugates are deflned in

the description and the clains in terns of mass of

saccharide (i.e. the dose of the conjugate (carrier +

saccharlde) as a mhole |s hlgher than t he stated

a . oy - o - Y
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10 Hi b conjugate antigens in conpositions of the
i nvention are not and have never been |yophili sed.
WO 2a508%wt s Al um ni um hydroxi de is believed toPOBRIB2005/000927

the lhvém.bﬁ edll géhedeﬂ@'r Réladven) be af leldt 0. 1Sa¢@hapi X2 COMILULE BSmI, >0.4 pg/ml,

20.5 A 52 B 6 Bin LB ) LHE TV PE0 PG G e, 215 gl

>2. 0\/\Yﬂgfrﬂe 2315 Qg BicLl Il‘hﬁmpxs&haﬂ @arg@§ trahé corcepiap@ns, Hlbtcogljugate in the

s B O B el o IR SO AR T 0 B0, 05,05
0.7, 103, achil ®y d, ©ar 1.8g1.Aphbif BEIUT.d.8).9, 2dl, @S| DA, BF5,tH@ 3.5 and 4.0; and
(iii) %olrs snact%c{?r?raeh g‘{jgﬁé’igh?yg §e10e? lagl?rhgﬁgli?p” ate pH

y ch005|ng an

uvant h an appro ate t of. zer
coneshiayStionfhb Sedoeiflis Beﬁfwtét‘ Rsihtion A HEoHES dn fegms of mass of
sacchdﬁﬁ&é(ma thel d@ﬁetdfe]ﬁd eonfjupaei (daryvied + sthtbarﬂh} hya bédokds bigh@dthan the stated
al.um ni e. i s preferred that

dosega%orld %rttog‘r'to‘fl Va”’“é*%f‘% ‘?E) th ce Oﬁcatnhe total diphtheria

toxoid in the 20 CO 03| bout 30 % by wei ght -
Hib £ Gple At CmP R O o o0 B0 DA HsA G en lyophlised.

Adsorption of diphtheria toxoid rises over tine when
Adjismatsed at about 37C. Tetanus toxoid wll typicaIIy be

adsor onto al um ni . Lt.is
ARG SR ol Bots ‘Q rgion oG G seisban ponivgates [62),
and b@astinthd)uvaiithiee v0cipe piefdrabhy indlmdésanexldrhiaundldsphate/eijighaiht instead.

is adsorbed (e.g. no nore than 30% no nore than 20%

Whem@ amt@mhmnpﬂ& £é @dﬁlvanlt-ﬁélﬁl'e@er@f it t@bfﬂ’&ﬁedttﬁ%toﬂhg Hib conjugate is not

orpti.on out 0% con ate r
s oy b LMY 1 BTSN LVSHPRoF 6] B BHGMES Aggn manufacture by
seledtivatof ke doEred ntikihg or&S%ybylevﬁtg}imtappfothtb pﬁodurlug aiitegehfadjuvant mixing,

and/%ﬂ%sﬁﬁg{)ngg artt %CP van a\ﬁllflh%%%ppi(&%a% aﬁmrﬁgg%er% ytar%et Pzg% {64lg/see below).
Wher%ialﬂm?rhvrg%}lg% g%ﬁsi{»rgge(zggo]{yggha E{S{?)Q Wl/? tﬁetr:gg/elge adsorbed onto aluminium
phosphatal Tt Isnprefemep hihhte adsalptioh nis Upartidh ydg. oxfy eospd adiphthérd toxoid in the

al um ni um hyd hosphat e sulfate. The f ed fo o
comp e P S B SR SERRCb R b e R PRE D0 Sln S Fors0re cre.
Adsomptienpf diphiteria téwoild cixgspdres pinet wheabtored T eabBPAITAC3 Fetanus toxoid will
typi{)&ﬂb g)% ta\gi\gotétﬁe% o‘%g Ll'ilgt @L.ﬁ%‘h@%} é@fﬁfﬁ giﬁx'%ﬁ%r%g &tgg ndsgﬁg%ﬁ"t‘ baftial e.g. of the
totalltetanusatpxpidriy the gpapesitadsl, po Gr1005tHhan atO%Abyt wghsas adsdibad éng. no more than
30%, ?gr{r@?eg g’?‘?gé%é?ém%ﬂc})’y’gl (I?’é@ Y,gvré@ssmétltaﬁucf\ggm}d E@sé"@lon may be about
0%. AliB-+phipgate FRMaNWI-Adsarhep ﬁ@@bﬁa@@mmcwvagé Aiepsaprpiprrpd that no more than

15%""%5\)@ Haf HP@&; eai'hI tHe cQI'h osﬁﬁ)nvmoglgo&/ Qﬁgr?)géﬂ to aluminium phosphate
2005/0009 dr oxy Eﬁ@$é ate salts.
4

(e.gat mwtrﬁodmablﬁegtéﬁ(a@bmmt|4%a P4 9t Best gt o %tmwét %)
Typical diameters of the particles are in the range
The otegn 2(ungisivgn  phpwphate’s- a}jomedahqrgp mqyldgqf]tait@gmum phosphate, aluminium
hydt%Q%BE]Jh'aQnandTQﬁmp I%Qnoﬁyd%)!ggh&bm ROGSENERE phFerred form of aluminium
inversely related tqo t'he ree of substltutlon of
phosphe fraseWith the H‘i‘iﬁﬁ?td&‘fﬂ““"faﬁé hygoxyphogphate ssit-
substitution can vary depending on reaction conditions
The FQW/ALS ooke entie f ithn abiminigac phasphate sal geoeralhy dparerwrgn 0.3 and 1.2,
prefér@tﬁy sb%tv&eehm ok @' bad e pPe@aBl? 02559 lalAt Bhp Rl By, uvant is amorphous
changi n concentration of free phosph ate fond |
alumygjugy |ht5%07éxﬁb@@h9ﬁo§’pihat’@4/A' nBplar Jatilibetvezr) 0.84 anByO 92, included at
0.6ndAP NG a TRUT hRmiSHAN Ssphatei SHill dighRerAlf TR diiBRiRes P%Qtlcularly for
nore basic). Aluntnluntphosphates use according 't
the invention will generally have a PZC of between 5 0
and 7.0, nore preferably bet%een 5.5 and 6.0 e.qg.
about 5.7. 10 The al um ni um phosphate is preferably
used in the formof an aqueous solution to which
antigens are added (NB: it is standard to refer to
aqueous al um ni um phosphate as a "sol ution" although,
on a strlct phyS|cochentcaI V|em1 the salt is

o o o o s o " - Y a
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al um ni um phosphate to the required concentration and
to ensure a honmpgenous sol ution before the addition
woabostosgroant i geni ¢ conponents. 15 The concent r RCT/BR2005/000927

hydr ﬁo@hét@ kaltsOTRdhin@iin gﬁosﬁﬁﬁté Gfﬂﬂgenbﬁlllg 8ppardbdldte. Typical diameters of
betf ween and 1% 4H $ % @Fﬁd concentration (s
the pgiclia @t ip Hariings U nig ﬁB ‘& pﬁ’ eREdahbeher v oh

is between 4 and

5
The P2@rof ebpumigmmriiosrhate ig rlﬁvmsa% rs'r%?g ;S% gteedeswﬁ ©E sbstutign opphosphate for

hydr«%@ﬂg/aﬁa)thlsTH@gre@CHfCQIHsﬁ@herrbaﬁf a‘}«gLSdepeﬂdlﬁg NG r¥R66h "@hditions and
the invention is_generally bet

concsﬂ.@yaﬂpn Ok TeRtaNSe HiedqlTOE GRTBRIHNS b5’ st by Iﬁséiw@élﬁnol’%gazﬁ&lso altered by
chan%m tHEoftentrétidiDstdrep (pRbPhite tbns Qﬂﬁﬁmohé(hbm’phbﬁ)hbﬁtﬂhﬁ&@ acidic PZC) or

by a. %ﬁ&f%tnspghaﬁ %Egﬂgiﬂ? b%@ St(ws; ﬁ@ blogq l?fmcﬁ iAJHminium phosphates used

accoftiis pheke eineditioh ivall genedlly hapy erHﬁ(Is ofi beaeen 15¢0 ad 70 more preferably
i nvept i na in a buffer (e.g. a phosphate or a

berw LT R0 B 1)o7

but this is not necessary. The

| um. ni u hat lution, i preferabl terlle
The SR BERRITE e Btk I B RS SpAUEE gD g antgens ar
added SBu Gleis fstafdard Qo @cFerSto 40ESI RhinginiuGNphoBplthte fy esaminoat’ a&hough ona

. t b f |y .bet
sicGAEEEAL AP AT B o Y BESHESH! KB e
alumadiwmiphosphatp h@ #phaquired ebudentatiomeand 3d swsucoarhenegenowosd]ution before the
ad&&%ﬂéﬁﬁéﬁw?;hgc%ﬁnﬁgqgrat|on of sodiumchloride is

e range of 0.1 to 100 nmg/m (e.qg.

The ForgpRpei Tt ueor S iion STeRalilh dL bRty fB0 and 10 merml. A
prefefnad icbnceatr@®ntifhibeteoerr 2end 6regdul Ameore podferpdd (F!]hb@ltratlm is between 4 and
5 mg af? %pgg‘?@%ﬁﬁ (908% u%) (Iglsath%gfrﬁgng? H;ﬂ ﬁ?tg 8 ce% r&mnn&uf@mg/ml) The
concewiiatibn pfpIHen ﬁB&l \ran@hezsd@fdh«r mvertiswi in gsnemallyt b@@wwn\lbhamd)?w mg/ml. A
prefe'rr'gﬁ lcb’t%%nt,rem&\ f}?&w%tO dhdi L. 2 g\ Wt A’%nongFﬁér?éd’c%ﬂ&}lﬁthJnng between 0.3

onposi tions ner al contalnlng tions suit
and lr%mgaslel\@ét rrefetablynths copceptigtidnriyehout A meAwl-ude mi ner al
salts, such as alumniumsalts and calciumsalts. The
An alywigivimi plresphetd sedetsonnisné tapregart asvaseioh ofithe iybntisni they contain a buffer
(e.g Q%ggsghé}éxgés( g{g%ﬂgésjﬁff(})errt Bgtg r@l?]atﬁ%c(g?sa ﬁlgmérgum ghosphate solution is
prefeﬂ‘@lyg stey eanga)y@qagfptf@esTge &lugpu@jpmr@pspl@g:] sollmonrﬁq%t incluge free aqueous
phos@‘atéjloflg g eﬂjésem B @Anc&RIAROY Bl SeeM b Rnd DEMBO BRILHIS between 5 and 15
WD 2005/ 089794 PCT/ | B2005/ 000927 " a
mM, s3iydt taaqeeprﬁ%rqw gbayt 1§anM. dihe Alypninjue phcasﬁ’e%ﬁeluéon may also comprise

sodiu®h BhldridedTHe VoricbntAESR bPiddRim BIRbig iP pRE@IUIE th thd Pige of 0.1 to 100 mg/ml

(.2 05" B BB g S ranf GO PSR i EepGLME o he presence

of N&(f| fhdimauemuembtran nizhirgheéit of i biorstu Addoaitonaif btidenee of
al um ni um hydr oxi des (e.g. alum ni um oxyhydr oxi des).

AlthdipB EONSEBE aﬂm.mmog‘altalay%lelaumvmm@mrqﬁs dtterta@Rivants which may be
usu be | ess than 100gg/ m ,

ofrposi t.i on _wi | al
mclum@ewa%w of Q@é"‘t"ﬁﬁ?f‘ BEYg?- %fﬂ AFBPIYIERT abl y | ess
aan | CP /n1 and nnst preferably less than 1 pg/m.
-conjugate antigen is preferably
Mmdﬂzﬂtcoﬁldﬁnd]’fgbﬁﬁpoﬁlﬁblﬁs saitatde Eoriuse amad’lg/\dh@m de.inviknded tclude mineral salts,
hate a

suchés Iaﬁl i, sgﬁé cﬁ%i%wllsgl? s Tﬁa |"{V§Bt|‘°é‘ ngdﬁsr%me@ AR suc% as hydroxides
(e.g. aslyhydenxides), phdsbhatd:sr(v gnhy@mxylphmslpblaies stbaphesphateg)t erphates, efc. [e.g. see

j on h a . See .
chap%}:gg% @r% £ regﬁﬁ (qgo?% qual efl[,]dg?&gﬁtgﬁ}n V\}e ceorr]nﬂé)gtld ith tlge. w&pounds taking
Span 85, fornulated into submcron particles using a
m crofluidizer). Conplete Freynd's adjuvant (CFA) and

i nconpl ete Freund's adjuvant (1FA) may al so be used.
C. Saponin fornulations [chapter 22 of ref 657
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15 Saponin formul ati ons may al so be used as adjuvants

in the invention. Saponins are a heterol ogous group
woebosgseEdel gl ycosi des and triterpenoi d gl ycosPdesB2ohse00927
any ﬁﬁ@bl@ %&w%é & g%hgr}aa.nm,e L@@fpﬁ&m 8ic§MEhd WP hdsorpied b%mgrobrefemd. The

| owers, o ran | ant species. Saponin f

mmerafh éOlﬁﬂPR‘gGPmP?Fé“%}ﬁ malyaisa b§ é?fa‘r?&?t‘fdaas awamc}fapftmeé% spinlA8].

Vaccgg%vggglgllp‘){sy g{)g'gldgﬂeé)ggrp r%d uv%ﬁ:ﬁ?}éﬁlﬁg% IB' g‘ee 0 alsugmgum hydroxides
(e.g. GR@TiSaRoxyhaloxidsnShe hbﬂldeﬂtrﬂ@ﬁlof aluatidufhhytd@eEley Bl thy composition will

wsuafie GEPRT b0 sl PHEAT 50 8% SOh Pt BT Mo 10ugiml, and

mostSplﬂﬁbraHl:y 1€520an 1lag/mield pagcularpihe Hib-oonjugasd anvigen ispuéefbrably not adsorbed
onto %)\/s ; %Pém 5, mar keted as Stinmul onTM Saponi n
8'2) ety Aave been purified using HPLC and
P- HPLC, ific rified fractions wusing these
Acag EF&‘JO%@%“‘HB&% Wi £ 1 ed, including Q87, QS17,
,18 @21 QHA HBand Q@C Preferably, the

B. Isions g @S21. A nethod of production of Q821 is
0Oil éﬂﬂnﬂﬁbrﬂ%&ﬂpésﬁhdn@fsultﬁﬁe forzlﬁse S3RMdflivants Of Tk AlveIdS ABMde squalene-water

e gD S Sh oS R a7 A gl g vee .

0.5% Spdno8sN fmmftguted [datot wbhfiXSonﬁ: Ephhelis usmgu:n (ﬂﬁtﬂoﬂuﬂd&bt)n Gomplete Freund’s
s R RYE HREBP Rl o pRaLHON T AT
QA0 Itr}%u%/t;o%g ) 99} ref 65 hosphat i dyl chol i ne. Any

| SCOVs. Preferably, the
Sapoh'@('_f@wmlnt@drlgdw asvebeonsedws @dipfar@uin the iGldatiem @agiihs are a heterologous

grou%g s ona ccﬁfo‘éﬁgw %Wﬁﬁ%&%ogﬁgse 913} %‘gfﬂﬁmdgﬁ Ih%ﬂbgﬁk leaves, stems, roots

and qyen @P‘g’élﬁtOf a[widg ranse pEplaispegics. Sapanin Bpmphebark of the Quillaia saponaria

Mohﬁ@ﬁ&nﬁar\‘/e @@éﬁﬂld@@l sHdRAta3 a@fﬂ@ar@@ Sfa&}fﬁ‘rgcdnrhlé'oqe%omﬁr&al%btamed from
Vi rosomes. and_virus-| partlc es Virosones and

Smllrm' PripeLa (sureansidlp i @gvh(l%mcué% (bidss VBIY). gaedapaparia officianalis (soap
root)adhpgovanddfuviait foR@ulafiNRMThélAd puklfRASFornARatfink, WatMBERS21, as well as lipid

f““’g'g*‘%%‘l“?‘/f’sm D BT pataih al Sy oo™ e VTS
SapoRgrCPRBF RS M1g i PYGREE AT HEOChott REHHARS Spetiggurified fractions

using2(heds/ 6@ M7 fds E’ﬁElHeE}Q&{éﬁﬁﬁ)@D%mdmngm QS16 Q&818,v@S2i Q&-A, QH-B and
QH- A prap?ab TQﬁe \s/alé)%ﬁlgtlewr o m%&f eF ero%ualon %ﬂs’lglsvdlsclqsed in ref. 68.
Sapopmcfbmnui&mwmaablse chroprisgsestarel, stich escmbssteor! [8]Ps | ncl ude

roteins derived frominfluenza virus (such as HA or
Combjnytionsie phatsapingnsB and r elwlgstendh s bor esedr toc fprmt dunique  particles called
1mmlﬂ{09ttnﬁh19§|) con'fﬁ%télé(téMg) Kéhﬁ%gvu%%ﬁgl?ésf'.:&gvlsrd&/{s ?yﬂ‘&é‘ﬂ&%lso include a

virus, Rotavirus, Foot- : [ e viru
phosphetlipishsuelygs Posplatidlethanalimive on phesahatisyicholingAny knewn saponin can be

used Hl }SC(ﬂMé\ RERUSH, tf%%%?@g ﬁw(u%l@.@g'nea& rﬁ&@tof %nﬂkerﬁA) and®¥HC. ISCOMs

ha
are fvr&ef 6?$5P@€'6§6fﬁ ﬁ%ﬂlprcaftﬂepﬂ%p fhe. ISQQF‘-VXS By bgidevaid gbgylditional detergent
[72).further in refs. 75-80. Virosones are discussed
further in, for exanple, ref. 81 E. Bacterial or
A revit e bbihe abvdﬂﬁﬁﬂe‘ﬂﬁd}ﬂ sHpshir By s ad)indanthh 8O FRind @1 re3ST3 EIT4.
the invention include bacterial or mcrobial
D. Hievsowiat anbsrigdikh pasiclet0 non-toxic derivatives of

ent er obact ey Do accharide PS),.Lipid A . .
Virofief o SGLETkE prpip RO LT KARGS AR’ 6 vstias iyt fgvention. These
struciRis- gentraldy Icmtamg)nt- @x inmge prdeinkefromi £ viewh oeonalbt ¢congsned or formulated

with %}ng%sgﬁ gpu?~I ;Xgrl%))éﬁr?era g%}\/ﬁ%h\?gﬂdg) %o%?eg)e ga&?/ri uagg germ_:ﬁlly do not contain
(3dMPL). 3dMPL is a mxture 61" 3 de-O acyl at ed
nmonophosphoryl lipid Awth 4, 5 or 6 acyl ated
chains. A preferred "small particle” formof 3
De- O acyl at ed nonophosphoryl | pi d A is disclosed in
15 ref 82 Such 'small parti cI es of 3dMPL are smal |

- . T r Y 1 o ~ NS
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menbrane [82]. O her non-toxic LPS derivatives include
nmonophosphoryl lipid A mmcs, such as am noal kyl
wogbesassaai ni de phosphate derivatives e.g. RC B29/1B2005/000927
any t;f&ﬁe gétlAve WidaPh&hoe IR Vigdii Y&&né Ray 'B@' ‘?ec@%ln‘éﬁ‘t‘ij fﬁ%ﬁu&tj Y pr isolated from

front Escher i chi a col such as
wholpsxllrugggsghqsg,ggalf RIptel suisabie fo5 usefnsvirgsgmes %VLQ@mclude proteins derived

from! AUERS tViMY | (QicAra QAT GORUG) H@ﬁdttqﬁfB $k‘h§ et af @breUSCcdpsid proteins),
adj uvants in the invention include nucleaqtide

Hepaé'éla FonameashE ¥ AEdals s mqwrui Fostrandeiewsh Disease virus, Retrovirus,
Norveetl MR{S; Buman Papinbmg viis, HIVE RINA -k, Qﬂ- F@@such w@a@ proteins), GA-

b a 0 bond uanosli ne bl e-str
phaggy h%tﬁﬁ?‘?%@ﬁﬁ%|a@sﬁf§o@%aaﬁttaqtﬁp s0 ﬁx PRI CV&PS are discussed

furthproih ¢ G5 -8e Yiresunes afediscusded Gurtieein, fif exdingl€) réfe81
i mmunosti nmul atory. The CpG s can i ncl ude nucl eoti de
E. _Budéddl oabii@olibldravames such as phosphorot hi oat e
ns, and 25. can. be. do e stranded
AdjunEHQS lsgﬁ%ﬁ orgesy m t elrl’lé%nélé)g % (l:ilesg %r aalé)é meg ocﬁ% S%erlvatlves such as
non- pwsm@h&atamal og elsaﬂobaqtctrunll d)pqao@sgcchamtwl at@8entLipitl A derivatives,

o GUSOABEE i SO SRR gy WA R s

Non 'tcﬁucr 9@@3&19& &SLPS-I_h&lngC';‘n§§(%GT§_P%§?/F$¥ géﬁilfglgcan%%t(pdeacylated MPL
(3dNtB|é@ %@E\éﬂetﬁcee%yretsﬁ 3s¢se@iapylated gronpplpgphiony lpidr withruher 6 acylated
chairls€A PRTSEad ‘SHal pAticR” %cﬂ‘ 3%0 RYlateld moHd ﬁ@;}fhd}ﬂ 1 J A i s disclosed in

sp CIfI f or |ndu0|ng el | reéesponse, such
ref. ol narirlespef B MBhsare sall graiehde oo sieler Bhese (hrough a 0.2um

memﬁlﬁn8982] F‘Dﬁn@ﬁﬁcﬂb‘o}(tc LHEddepaives ifcléRGnéondphbph&ty EfiSid a0 iimics, such as
ﬂgﬂ G oI| ﬁle t| e.is conskpégg g%gﬁ that the '
amma ucgramt ?réveebﬁsag 3 on

n oti
L1p1 LA 8%Y]ga'esy 1{101{1%0 ﬁ“‘f VGﬁveéﬁggpt'Ei &8?] sckelr ?Cé]. 35@5374 OM-174 is
descrited fenexamble,in reff. 85 8986.& 100- 102. 35 Bact er i al
ADP-ri bosyl ati ng toxins and detoxified derivatives
Immyrpetimolatomngligveudedideasiitable darause 8s adjuvahe in fhevevehiianinclude nucleotide

sequﬁtc&f 9{@%&}4% t%&% RE Rl rdld,uélleggﬁe' gfeﬁg?rtct %B?\tglgﬁ% fmn&Rlihted cytosine

rot oxi n
linked by 3/rhewhats bpeifol BRGOGT NPl staTdyd RIYAs pat eligosiideotides containing

palinfiroRiic dr poTﬁ@G}Jﬁﬁuéi‘lfceéj}%tvgafsg b&sh AR fd 19 ﬁBétnﬂJlatQ I ns

as nucosal adjuvants is described inre as

The Q68 RAECMIIudSHidieoHas &oncﬁtﬁfns/aﬂzgéif sﬁﬂfastﬁgéﬂhggﬁntg?ﬁé Rlobifications and
ol ot OXI

f bI th
can b (RURE-SAROR SEDURSrangbEBIcgS 8 ah And B ARelose pessible analog
subsm@umnalergs ré})lacéxﬂérﬁ)ﬁffg)dhrﬂ)@mWﬂiQ'Qeoxym-@éa%@bhdéldeh¢h5adjuvant effect of

CpG aﬂtoawlf?té%;“oflﬂth%a%ﬁﬁgetﬁéﬁg D oL e
T-Gl92. T
The &6 SeaRnee i PF Sirfruad R TERESRY 35 ieombPn T O TR eabr GRET 1961, The

CpG Isél'quléh?@ m@sbeasjqem\ﬁarfblsmdwng)e Thoumchuherespdrse, sudlDas 4 C3G-A ODN, or it

f i i IS
may TR e sggc]llﬁcr E) ?hrdgp ﬁg H?]crell%an ﬁsﬁbn a?ﬁ?ﬁ’% Ig}ed& (%Jnr&dAgnd CpG-B ODNs
are dt§w§§mi| lnsef@f97;Q9PPnefebaiéyltlm¢p@ istadpGhrd GBN. forth in ref.
113, specifically incorporated herein by reference in
Preferably, ghg [Gp6t 9ligonaclgotideiiseoanstruisd cootiatl tat of eniHismancessible for receptor
n t
recoginmntgﬁigﬁ)'dillﬁ é@/{j gg%{gghdcﬁ%ogﬁé gédrzt c@?m@fb&(@héci(ét'?heﬁp? ends to form
“immugorgers’. Seq, fon example) 1efs496 & 108:100) .6, |1L-7, IL-12 [114],
[115], .interferons . 0. |nterferon-

Bact%tébﬁﬂ&@éyl&tmgdﬂyn%tn%@tﬂt%ﬁﬁq?gderla@tvm thetfﬁt}m@nha psed as adjuvants in the

invenfi6f.TRsfe@blyatht Proteifpis Rrivadiiemi A& @Ng/; Noa ¢AMB @leMBSkin 8L T), cholera
Bi oadhesi ves and nucoadhesi ves may al so be used as
adjuvants in the invention. Sbitabl e bi oadhesi ves
i nclude esterified hyaluronic acid m crospheres [116]
or mucoadhesi ves such as
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cross-1linked derivatives of poly(acrylic acid),
pol yvi nyl al cohol, polyvinyl pyrollidone,
wopodsyssme har i des and car boxynet hyl cel | ul ose. EOTHBRAF000927

“cm dorq,%&uéé@t(vpvp@ T}hﬁ!is% fo dei@mﬁ@h &mrbﬁbégst@dn%aﬁ)xn@cus WYRBSaE adjuvants is
he inve artic

I N
descnb@rla;sa@ ﬂ?%?‘é‘lsaSrP& naqr%l@dwéaqﬁ% @de§§8§dm}a>ﬁp &r {9xoidHg preferably in the
forml B & Hdl&Bxin I\/bcﬁmmsargt béthes dnt . B.suburf@r Pte‘fdrﬂ)ljbfthe A GBIt contains a

detO)&?)gl %g]}altnglh r%ea}'neély tlriﬁ,]go F%/er]:oe glglgalé%%.nl’fe ergtimwﬁq ?cguvant is a detoxified

LT sluafebesh) ad DITFRES, fmkﬂﬂainﬁlr LalG1oehdhe arse dfi A0Pgibaskasing toxins and

and. non-t.oxj.c .g...a I = h cid). a .
detO)bl@Fgl Hg,rd\gaglgz(%/gnﬁfeéﬁlpgrtggla&?quégf 9%(? iﬁ‘g%@? & ’a?ijgvants can be found in refs.
105- ptﬂ Wimh:yldali relferenae R apohay axdgd sldisanutnmses pedfarably badetlfon the alignments of
the /5? gndy ]% su C%ﬂtg ﬁ a@gpgfb)é& (Pat{nd ?3)(1 rs%t ﬁhﬁ T r(rﬁ:rf equ ggmhgarl]l?/ m%rporated herein
byrafmrt:ﬂmem ergirety. posi t i veI y char ged surf ace (e.g. with a

cationic detergent, such as CTAB). 1. Liposones
EL_LMMEQHEMEﬂmﬁﬁﬂLﬂgﬁof rem) Exanpl es of |iposone
HumbR rllHHllu%d'némﬁat&Q 'sﬁ@akgieefof Qge éésa%élﬂ%t?ﬂl 1Y Vet fﬁclude cytokines, such as

described 1n refs. ene
imeristigp (Tt Yoty Sty oo Tosk, db-h A B oneioAd] Nlainterferons (e.g
interfeér-APMBcrbagh §&ohﬁstﬁtﬁlﬂatln§‘fﬁfﬂ6r' Y (LR6H MlRsis factor.

pol yoxyet hyl éne ethers and pol yoxyet hyl ene esters
G. Bﬂoa&beszv&JMMma&uh@tvwns further include

Bioa@la) Ogé%t 2 L%aﬁh&%ﬁ{q? Ior%?ygfgsﬁt Er S%&{agc gvtéqslqsl glsthe invention. Suitable
bioadhekiyesx yreduay| és&elfﬂﬂ Walmm@rwldomlcesdpﬁére§ |yt fedcdramusoddhesives such as
n t|on with one .addi ti.ona
cros SRR C ATyt 0 Pty B3 IR PASMPOT LURPRL Bt pyrolidone,
polymtl;aoxlpseaddydadjmymemglcslmmse CShkitwart edl dariymitelehdralfinoay algp be used as
t | ene-9-1auryl ether (laureth 9),
a@u@&ﬁHRngﬁﬁ%F 1gfsteoryl et her
InY ME@ ylene 8-steoryl ether, polyoxyethyl ene-4-
aur er, polyoxyethyl ene- 35 |l auryl ether, and
Mlcrpnary@ﬂwtahwlse@nle& psd| asuadjivasis Herthe imventiyn. Miospagoledie. a particle of
~1 OO%QTt/o |~B§@Q§érp@%gt2r nbre B@feya%t}p%ﬁi%qg e3d}PnanP a.anﬁ’&E’IP and most preferably

formul ations _are descri b , for exanple, in ref

~500gRgtorddpm in d‘Wﬁmmﬁé @m@gte@lgm ake l@:pde,gmdalﬂ?, |and non -toxic (e.g. a
polyREBILEES a3l t abl &)lﬂg’ardkij&n%ic aghidlvant golyodhb&r, a polyanhydride, a

pOly%?E\F/ %H%Eet{cﬁf {é{%ﬂ)ﬂol\yl-ﬂ_aftg{ggqotﬁlm ife) e mrefwﬂg) optionally treated to have a
negafﬂve’:ljaehatkednﬁfrfﬂﬂé &y with ABB)Ydr- Dposoad it tangedesutfaed (e.g. with a cationic

dmmﬁf%c%?@?%%?ﬁﬁ%l-L al anyl - D-i sogl ut ani nyl - L- al ani ne- 2- (

ro- 3-

) | am ne MIP-PE). M

Exarﬂlphsdzfjlpgwmmat@msmwh&sfor Bx aspdjesnfare described in refs. 118-120.
i m dazoqui nol one conpounds SU|tabIe for use adj uvants

J___Polyoxyethylaneathéramd polybxe 1d)est a A

AdJuIQQrHP l ?%%Sfb@ Qsd dn ]t_ll\%eﬁivgﬁioqu{clﬁM ?wll}]lgﬁégnr iR Letfetd Bﬁhe Eolyoxyethylene
Inre e I nvent \ a SO conpri

esterg Jdidl Inatuch ﬁgr@latwpe@ﬁberofnc&dg piyaxyethylefie tspabitan ester surfactants in

comlﬁﬁﬁt%ﬁ%%hsad &f?(gktyhi)l' [§8] ARAYEss o Wox?@fﬁ)ﬂme eealk)ll téﬁlers or ester surfactants in

OMAng Juvant COﬂpOSItIOhS ma used
comblw'@ﬁtw@hat I%aﬁ.} one addiignplnongpgc awf@itqnt pych\gaas rOC@?mmoédb%] Preferred

polycﬂx%&%den& ?e}he?s AP Mkdled Erofh tl@?oﬂow‘l’né‘ ghtfiB: tp@PS'bﬁyel&Py%ne 9-lauryl ether
3dMWP 129 a saponi n

vat . 0.
Ua“feﬁg )mfyaxw ﬁtnss?r%e%ﬁsgtaér PQ%{E’W'@W e@eé-st@ml)m Palyoxyethylene-4-
lauryt BBt 51968k thy [khe-8 4 Navky %@ AN p&@@g eth@RAd-3 -taudl Mitler. +
IL-12 (optionally + a sterol) [130]; (5) conbinations
of 3dMPL with, for exanple, @521 and/or oi | -i n-wat er
enul si ons [131]; (6) SAF, containing 10% squal ane,
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0. 4% Tween 80TM 5% pl uroni c- bl ock pol ynmer L121, and
thr-MDP, either mcrofluidized into a submcron
woemslog9om or vortexed to generate a | arger paPCTAB®05/000927

K %b h&s Shdpcppf) Ri bi TM adj uvant system (RAS),
mmunoche cont ai ni ng 296s§ualene 0. 2% Tween
PCP é?m‘alﬂ?dlo%@eé?sc foy gxagmple.dn reds- 18&pnd 198t | conponent s

L Mesmdiepsfe®Up consi sting of nnnophosphoryllp|d A
di nycol ,, and_ cel | wal

E léPIﬁ'PL) trehal ose
xariples of grrgexhgyeptifiseiuitabls) ! it o5 0 diniin SieTiyentigndinclude N-acetyl-
murar3)-LaRor3Al-D- mgfh&amha e(rtlarLMBaj t N-deSyIChbrnSramil- @th}WlJﬂ)UiEQ lutamine (nor-

alt non- t oxi i vative of
MDER (ha & Bt o e ot G Bipon-slveero--
hydrewyeh@plecylogedthyhmaled§TRPEY of ref. 65. Furt her

M y O% gg (%%dglons of the invention contain D,
' s. They may al so include further

Exaraples gérmidagequinodane compoyedschiarbldefonnisé gdinvintonn the invention include

Imlql}!ﬂ:ﬁ‘(w et I fs'hghl%lo%ﬁesct 3& lugrg%d C;‘Mﬁ%&{kﬂ( ? §lérﬁ}e ﬁH‘éﬂ % and 127.

the oligosaccharid

The ﬁl%rﬁwh(ﬁ%&r g’% oJon‘&)Pige g&(_ﬂ;}tﬁgﬁgﬁg Qﬁ })90?3 ofner el orezot?ige SJ juyants identified

vacCccCl ne alns con rom
abovgfFog éK%’@}Tl@libstAOW@g adjuy@s camplositions @133/ ba ussalde Herindkation: (1) a saponin
and %Bﬂ%@a{ef Qfﬁhgoﬁlﬁ[?é% gﬁ?&rjgarﬁgﬁﬁu(g%n Q@&gl)[ £ agnon-t8>f(1§ Léggéerlvatlve (e.g.

i - an . a A virus,
3dMﬂ°|)aH?? gedapnine.g K31 'EIBYIOH-!LO38§ LPS degivatiyst GegeBdePbm a cholesterol;

4) ahwm lgsQB2 Mmmeu @tL] 1§%oﬁt{f&ﬁalﬁw i %%1)%%4%) Q%ﬁn?tlons of 3dMPL

|gens [e. - an outer-ne ne’vesi

with ok RN OSBRIt AT P B scontaming 10% squalane,

0. 4%SEW6©1F sy, B% pﬁlbtﬁllib 5180]@ b&§ﬁeﬂL§@ﬂ Ch‘ﬁ@d{n' MUPefeﬁherL‘ﬂQroﬂuldrzed into a
roteln antl

submyigs ST o LorEarb gt Bl Soffes? RETEROUE SRR o7) Ribi™ adjuvant
systetrO(RAS), (Ribt imnanedhen) co@ifing( 2@esqhelbV0.88 ween 80, and one or more

bacteglg(%eY] wall\éceo%p Rents %Olgﬁfz %‘8%’10(%0)“?%@806}! tch%ghqafrglﬁ{ryl%%ﬁ Q4APL), trehalose
dlmyl:@we (T]IM)WBdZﬁ[DWaD@Ee]&én ROVK), p2O&ab19 002 F CHig (DetoxTM) and (8) one or
more(rrqnprgﬂa‘té &Rnl??syancamru}uﬁ §%l nE, 9 tlggl{ggler?va}ltégg I?P {Jsu%h as 3dMPL)

anti gens. plca

ner on of at | ea
ouneE SRS Bt B s g R ORireeryaf Sooss p3RGTR T g
to elicit an i mmune response agai nst that antigen. It
FW”W@“wﬂéﬂ@rred that the protective efflcacy of

Com% n;(g)nis]loﬁ ghet ﬁlggﬂ {?)glrcltoﬁt(egulgﬁt g'g?’ d ﬁ%}nOt ng'éeﬁ mg{flso include further
mﬁ%@s,gthLISA tltres) may be reduced. Wiere a saccharide
an S.use ferabl con ed t
R ERe SPialEirom e bl s SRR KmilDgeie Yy such as the
olgosasrhatlideedistddsed én ted. LB firgm pemg&up ot the e)mgosiaébhhh@es of ref. 133.
[ .V | ei,.c.aci d enco
ﬁgﬁg%tetpre%raﬁ csrggm%'l goenﬁ.[é[a ?rbmrbufci OF 41%?3’“?%0‘1%1}’%’ I’\],’\9135 and Y.
- a Pw@basnda aotngqncﬁwnStsepufcotm paampm&iet[e gnsfsof34tth &36]10
_ L\ Dvent i be r p aced b nuc
ah DGR WOI B 2L g iR B RS A oS et SaRTRR) ¢
~ aremrgdeﬁomhepﬂrtstBBW‘hs Sochrhd the lswrface aRPeSotd Migeie kB8, 139].
i nvention C. ns whjch mmc

onp
—  a QUiCE g]ﬁ[n&gmgnvteﬁl@lgr#?wz\gb m repgEasion 1fgpp Nypreningitidis serogroup B,
swwhtab thosk dikolgsed anetsbo4l), @81, 13hei”s, simy repl ace | ndl Vi dual
nents, .or may supplenent them

saccharj.de co
~ @ SRR RSET) ALBPHES A SEBRREP S St Fobricae 44 191150, with
prtot'&m mﬂi’Qséellﬁlew)%dHlélevaNbMe @1%280@%§Mb%ﬁmcularly referred
15 sacchari de sel f.

- p@ﬁﬁ% ggééﬁﬁ% QPR%% %F ‘éﬁ??on i ncludes a hepatitis

B surface antigen ( HBsAg' )'1Ph|s antigen can
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be made in two ways. The first nethod invol ves
purifying the antigen in particulate formfromthe
wopb&gseroef chronic hepatitis B carriers, as | BCOeB2005/000927

The Q%B&dlﬁdneﬁaf’fco sggor@r(ﬁ rﬁUrBtdif Qfdsé Fokthen ahh%nk | XRigeAI il typically be
rel eased into t bIo durin

presery Ak POTSANITEPAR O BdEATH w&gv F@ﬁgﬂneaea?ra &Céﬁacqnﬂef&w§nzanven antigen

will ee< BufESishtng enheaxprn@ﬁ@ierreip)bnfe&cg@ﬂﬂhl tﬁaaraht@NAItrmpﬂmd@d thdt the protective
HBs Al

effensy BB spesides ifedy s PR ue! B VB A g erihough actua

immomggehieity (S ELESA tittts) nary bk asiucel, and its expression
fromthe plasm d nay be controlled by a pronoter such
WhedsSa {ddchariGARIMen Ry REDGEE prefdratdyitdifgsated to a carrier protein in order to enhance
cer al dehyde- 3- phosphat e dehydrogenase gene The
"nm8%§§ Pay be cultured in a synthetic nmedium HBsAg
can then be purified by a process .involving steps such

As ag gltggpaipvesp f'%ltls piRtein @fﬁlgsz@ leklms’ﬁ@emew ohthe HYeatimy nuckgigacid encoding
the ahlti Elﬁfriabltlfeaﬁée@ r[e Al rlSB’ U i161 ¢ Frdtein, co'ﬁ@‘éﬁ&tﬁ@f’ tHéecomposmons of the

%i?aﬁ 55 G ALY B e R R BRI 4Lt g o)

encotiésetht pyaeih) Sifilaflg] ¢coRgGHsifiofodl the &%ht@kﬁﬂmay t:orhﬁnse protems which mimic

sacclga(rsff‘l]; gl{r’}{ g%%gte%y%zr%i)tto?e[ese@6ﬁ'\%ﬁgﬁg 0%/{)? gﬁ?t%ogl%g%lfeég/rnp& ZLeplace individual

sacclayjde c@mpendts, Mefmdy sdppb:meﬁt themd Aspai Iemmp‘lustha' yeeci may comprise a
[

pepf imiGRY ¢ M RBLor 16 MV HEFEHNnE SaBGRBAA i pisce of e

Smwhwnbnmﬂhlch Is a continuous cell |ine derlved from

nonkey ki dney. VERO cells can conveniently be

Wheotd vaccind offitteriocativn érctudeCu hepatitis Bfsutfhee MERED CHBEAg’), this antigen can

be mlagé gnr @oﬁg%g?ﬁ% g%t \rr/f{aeghg)lpiig‘f% \?egucﬁﬂ/m ”%gla:;ltrllvegllg er%atttlj?n?la% fSrm from the

plasm& pSchrenie hepatitis Boaltibrh es lapgst quanttdksfof B sdguare egithekizedhin the liver and

relea@&fmfor &€ bidod rpagl\{ Idﬂﬁl\lép‘sﬁglvf ﬂfe@[ Gﬁ@ Q@#dnﬁ'v%y( ?%\@ferred and involves

ture my a In e mater I
expr¢sgiag deppraictn b»y@p@nylgmt@Nﬂmeé*rodgrlbwmefewcl thahthe ri3sAlgds prepared by

exprédioh fil 8 SusiHdtbmred @e‘t"méz&u}ee%stsT‘I’YJ‘HE§Aéj kérfe%éﬂ el iAldrRB into a plasmid,
diafiltration, and chromatograp rior

and ifyr¥pressien hemdhe Rlesmlsmaw@ﬁtcgntrq“ﬁ@)éwap%errmgh asfhe ‘GAPDH’ promoter
(fromh ﬂﬁ@tglﬁﬁa%hy&ﬁﬂpﬁ&bﬁat@aﬂ oalNce¥aR) DYhd BRE MTBAY be cultured in a

synthg&q—me ng/%g@ggnithgp PeI R, leg?bg%?n!rgq%ésr? lggcplvmé Istg%such as precipitation, ion

exchalgrelcﬁto&dit@m@hy,ﬂﬁ:ﬂtulltvg&'ﬂtﬁdlohndﬂtétIpdﬂﬂl:dtl‘;bn BA B8y bd&ibjected to dialysis
for .addition to the

@53§a§67§886h B%Pﬁ%?%gwéﬁau$:ﬂ%ﬁ8§$aﬂﬁfﬁﬁﬁb Antigens in
Wheé?%g]sé 0 @gﬁxpe%;hgc\?lqe g%lq%gsegmgl (bﬁ{ltégeaf 1Stgsn tpfelﬁgred to use three poliovirus

antig8GEM-nipslidvartul dypef (@lgaﬂ\/laﬁhﬁﬂdynitrairg poliovitad T!y&“@'(e gEMBPFeT strain), and

eri es,
polioy S HHE e o S b E L S G sy B B g L edlaue. Arpyeterred culture
uses aMHRQ calblinee $/hidk penchntiguaipeall tileddiivad flomanehkeh ¥ Rine@dlVERO cells can

conv?rggtg ﬂeocr&ltggedtn%grg:panrglerv | @#ﬂgﬁ% PP ihg%kéé{(? ?I%lgtcbggoar g%d él!;}'leng viral infection

in
may linmvlvg, thp rusmf bpwed: -derjved triercdypauch tay colff stiuen, and this material should be
obtalh%gfrﬁﬁ%gajcesg\?/h t{égf(r:et%?/fgoﬁf \Iu?e %éné F(ﬁ%l &?sr\g?pﬁhlnjflfl b(%%:};ﬁg(?ulture may also
lnvolt'henat%t@éa sush ftShbctalbemm hgdrdlamt@rA&eraggwﬁs rvénians ghay bhepurnﬁed using
t a r

techlis ik % P Rion UnHIBF, S HARIgREhY Priod bo figinisration to
patlebﬁSotaei viraseg anushbg inaetivatsd. ahwltthistembel achhievsd iy treaimeinh enth formaldehyde.

trials. Dosage treatnent may be a single dose

schedule or a multiple dose sghedule (e.g. including

boost er doses). Non- |nnunolo tal conmponents of

vacci nes of the invention Vaccines of the invention

will typically, in addition to the antigenic and

adjuvant conmponents nentioned above, conprlse one or

nore pharnaceutlcally acceptable carrlers whi ch

A - - o, D T T )
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copol ynmers, sucrose [165], trehal ose [166], | actose,
and |ipid aggregates (such as oil droplets or
wohko@pesomes) . Such carriers are well known to PODSE200%/000927

Viru§¥s qteqﬁ&ﬁéra%ty érb?h rputniﬂied and ma&{vateu aﬁcﬁlvla@aﬂlymd @b mn%gmbmed to give a
nt a uen er sal | ne cer ol
bulk SR AREAHSRAD T R G B bt S S edid e

wetting or enul sifying agents, pH buffering
Antiganp it vceiags ofgheimyvegionwill be peapensdn pff@%lﬁlogwskhe?ﬁﬂrc@ve amounts’ i.e. the

admiR¥iALRANofl hE€ amPIRSH rhﬁt 1ﬂd1bié{ﬁ1£le eRRer AR Y:S biakle HoSe Akt PErtiot a series, is

ical carrier. di scussion o
effecah%\i‘%@éwr: a1 prgventien BF disras hQE-“f YRR yaties f&varq%w@n. the health and
physicef ®h8ifice ofifid ind-ANTRADR el teeaed Qfge | tHE taix BIVRAIE | lgﬂiﬁp ?F ﬁ‘ldi\ﬂdual to be treated

ueous. formi sol uti 0 ensi ons

(e PRI, oo ety o PRy RURIS TS aissis A pBiesie antibodies
the degrebef ﬁd)l’ﬂctiblstiﬁiledi tié feeiulatioonf theelatcipg chkageting doewr's assessment of
the nv}ggtgglosd]iuatéor{ld ar{;ﬂ,1 cﬁﬁ?rﬁalgv%nggag%ps? &tl 1§ %%Plegtg? }Bht?ln é&ﬁ-ﬁ%g# If%lhgl a relatively
broadreangt ¢hat pare be detednined thraugh roujmetthaiy Despgd epmestensyeble a single dose
sche(!hpt%§1 aqulm}) Idloge scﬁgJuil]c{]@gsmxﬂ-la%ﬁ%x&t&%?ﬁssmxClbﬁ dzugpl i ed

singl e dose of the conposition, mhereas a vial may
Nonwnnwaeilegtaalsqomgpéeraw‘evawnqﬁﬂffkepméendleg es. 30 Liquid
Vacc‘{%g golrggﬁc? tngx{eln{;](;}me vdllh\{fﬂ}éallgnmaglgdlﬁérng%) zh'“él %lﬁr%f:fand aadjuvant components
mmmmmWM@mmmwmm$MMmewmmMMMmmwmmmmMW
carriﬁ%ﬁf TABEY R ﬁgﬂismﬁ&%(%ﬁbs IJoEllH:ttlle Of arﬁi@g?ké’]ﬂa@mﬁlqg tl@:rn%‘ Lﬂﬁaﬁ receiving the

may CO rse Vi a
compgyigion e%mblre.qarr@as &g typrigly é«'nrae cﬁ#ﬁé‘/lm%tabowqdh“{m@mlecmes such as pro-

teinsC P ?%@Ehcarlgt:s tﬂb?ylz?b‘(&'e[&ﬁﬁ lB@l'y?lgcdi§e901@lso ﬂo%%‘fcv%ﬁota{}%s amino acid

contents of vi al pri or oln ectlon Vaccli nes of
COPOPYRIETS, YRPIEEi HﬁShés?h{JesepHéﬁ]aé'recéosrananainhmd degiEssiey ffret a3 ail droplets or
llposmﬁlésl)l fUch cHRRR FOWAMN kii®n HthbdeRIf BrdikRy Q@lﬂ &n {HRIPB The/ V&b hes may also

referred to pr e filled syrin ectiye dosa

contai, ARG GHF Bt Walst STy 2 Vet Bt gﬂéwonﬁd v aiifigy; whpiances, such as
wettifg roRrentldsi /iy agdnes, GOITPOSeringosubs@ncels,NhRL theO kd) &ﬁa)a be present. Sterile

volume of 0.5 - WD 2005/,089794 PCT/ | B2005/ 000927 . .
pyrogygggeien 8@058 ati-ﬁléffefrﬁql/ glmsiloé?g <‘g éeHgl'e df |a)}y[ﬂg Cagies orough discussion of
phartbatewsielly 6¢cd@ptabld e8cifientaiy ayaiabdef @arableyicdoei’ween 6.3 and

6.9 e.g. 6.6+0.2. Vaccines are preferably buffered at
Compdsitonp b thStiakhgorpie ﬁf&yqtbeumhﬁfz ai sl’(bﬁdloby Ior $ugensi®Bs. Ofiquad formulation

buffer. |f a conpasiti an_al um.ni u .
of thi e S e o POR oo BY AR WL o thei BiEKRgeAdorm, without the
need ot rE@nstitd G in aﬁhﬁudb@ﬁﬁﬁ&ﬂuhi @it Arayhusedeat fF ilj€tidRdE@hpositions may be

rrogen-fre n|um 5 and mh e cell
preseBsf 18,4 OF Y@‘@P{ e&f?@ﬁ“ﬁ@ﬂh%ﬁ% Vg e ThE syringes may be supplicd
with 6 @lthdut f&ddieanA agn.%g&awnwmﬁueaa EIPASEE oF e cofpodifiéh, whereas a vial may
s one of these conponent s, it is

i,nventiqn inc
inclufle 3.91pglp g{'}setoé "%i&‘té‘ﬁ? fl9s€® the conposition of the
I nvention by autoclaving and/or to use sterile
Liquidyagrines of sheiinvantian pre olsa cvitadle. foosaprssiuting athenvaceines from a lyophilised
form] WHERGLIVAEiREBY (DB hs2@FRRLG éMtéﬁb&ﬁ%&%CrEanQmDW% invention provides a
Vacci nes of  the invention may include an
kit, wingh R sQIpRTiSE tvo afals eumay Fgmw*ﬁéwnaa@péaﬁ@sd syringglapd pnevial, with the

contedBHE thekQrih @ H¥Rip. usdPidYeRAVAtETHe IcORMEAL S RE QiaNBliGUb VjRasRd
(e.g. thiomersal), although mercurial preservatlves

Vacck€oPhe iReRYmAY A fiRRaged In ur%f BhER fﬁ‘ry &t fana 1pl%¥se%rm For multiple
used. Any preservative 1s preferab resent at | ow
dose |fernsy yialsearg Prftfer@qb/&%prexfdled rh¥yingesy B @ﬁ'\Yﬁth%e r@junggs can be routinely
estabBEd@ bueX BPRAPMThN REHChe FBRYPIIRIOR forGRERRIAGAS a 061umBSF 0.5ml.
bul K anti'gens which are mixed.to formthe composition
(e.g. present as a preservatﬁve in pertussis
antigens). 15 Vaccines of the invention nay conprise
detergent e.g. a Tween (polysorbate), such as Tween
80. Detergents are generally present at |low | evels
e.g. <0 0196 VaCC|nes of the |nvent|on nay |nclude

I .
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conposition is preferably in the range of 0.1 to 100
mg/mM (e.g. 1-50 ng/m, 2-20 ng/m, 5-15 20 ng/m)
woaod/oss9nore preferably 10+2ng/ M NaCl e.g. aPODMB205/000927

VacdTRdsHf 1hevﬁc&1't18§§e&fralﬁyhﬁvé R ENSfibeiwesh l6lo SRNEH, @hdrY preferably between 6.3
i nclude a buffer. ?qﬁ%ate or _ hi er is

t [ d| ne
and §.0/%: & £6+0. 2vé{@e<ilwésarwre ly hvigsred 'Grf l?eualel M3yche maintained by
the 3D QF PBatr&. If(hn&)niﬁd)sﬁeh Wbrhprisef 8n @lunﬁhﬁuﬁ'xh@dt@iﬁiecé;ﬁlt at is preferred to use a

ho b in.order,to f non- a
nistidie BRLIAEl Thh CobBiMR T Do NeBE PHiss PURBEnHaE clfyium phosphate
and Wﬁolé b&l p&m@@ﬁitifgbmwfncérh@tﬂbhwaﬂ{ ﬁl&m steﬁllgmﬁﬁ afd $df when a composition

ween 0. r ef er.a e
of thipveneh Wil (AR FUBR RSO & e Rerli i gyragosition of the
invemihdyratoclivinghed/onwant stamle Varaponeets iofts plodudtiouent i on
can be packaged in various types of container e.g. in
Compbsitisns off theSyventfigemay B¢ Botonic@ithpedpoct tahtimisP- Hi b
vacci nes that require reconstitution of a |yophilised

Vacdihdd ot HERRRAbA ma Hﬁﬁkﬂ@ an %Eni@fbblaﬂl%ﬁw@faﬂy Q\’}ﬁﬂvﬁad‘kﬁgﬁﬂ‘ ift multiple dose
first sealed via ntoasranea,n are then

formaf (a5 AnBiIgrabials gres BErsHY -basch et dhjopprsnlralRpughomergpnial preservatives

are ;Iré‘fErabbyQQBidlsd 8.202-pRémRkyeanoiThgy beaRASAhY pressilvaliae 5 prefetadly present at
sane

low ﬁ/ Sn%lglsgt (Ell)l\ﬂ)ylt ggllgrnﬁa?’regﬁxivatn{es%&sﬂagr %deFd qzlp%enously and/or may be a
compaehtightlesbilk angigensnekichfaré meixed v dovim o asapssitivil @.d. rpresent as a
reselrgl{we% S urgdlS gnlt]ogs and do not require |lyophilisation.
P EVPAVBAL P OR TS Itlsl)ms able to provide a vial having a
apl e sea and containhing a DIP-H b yacci ne,

VacdipeSre the @it BRG aba g SHerate fot THSEh HNGPIRaE) such as Tween 80
DeteSientslade geperatli present erlbwdeveise. aDB1%0 provi de a

hermetically sealed 35 container containing a vaccine
Vac&ﬁestd'fethé W Rtidro hay -idduddRodRADAABAE R4 s&lm | JBEHHAe) QPRRE tonicity. The

or art DIP-H b v CCI h uire recopnsti.tuti .
compgiii@n, Piak TR MRTE GRigiens HouCo pratlg Rh st e Bride in the
compmmoaapq:lra‘éxeblganttm nengs of Ion wohior mgtml (tetge 1l-50veginio2-20 mg/ml, 5-15

/h a8 A8 RIS 1080 PNsJ(gloceSéout medpfiserting a
mg 8C|ne Cont A er inaform
hat read udes DTP H b The, |
Vacgi fof BeiFagloh ﬁl SRR ER Gt 80w ATRRS g s bRERE byt is opical
Simlarly, as vacgi ackagl ijs |abel]ed duri
Vacqings of galwe@“%@ﬁy M%*F tgf ph Qﬁa@’g«? waglwﬁtwl fbe: &%é/ theluse of a phosphate
bufférplvedrii@do Wvoliendnbilyorpliéh éfintgperEie ohBetravih dfifee phosphate ions in the

f or mat wher eas. t he i.nvention all | abel |i f
compa3iicy gb Herevepion s gepar# Pepyyssm by andid e pisfrshly Rpgen 1 and S m,
and pote@refarablyrabew2st mMut ed DTP- Hi b vacci nes are w t hdrawn

fromtheir containers in DIP-H b formbut they are

[ . ontainers in that form
Pac&g%’grdg?‘%&'?g ¥E'e9’|1‘%512?1’?| on, 10 however, such DTP-Hi b
Vacoligs of ﬂfesin\&aﬁmb&nhﬁtphcldagﬁblhtvedoﬁmﬁbe@mf ccmeties eignint s, in syringes, efc.
adm xed DTP-H b form The tinme between insertion and

For Xdr aadd TR ddtches tat fegaisd reBoﬂBﬁ@tK&n 017\51 Wo@hf'l’ﬁsédSHlb comé)onent aqueous
sel.ected from.11,

DTPZagU%efnSﬁfﬁ, awg&oph%ﬁ{sbwa{&dlvllai? g‘gﬁérséll"l‘%‘f a‘gg afp tgerf H%roduced into a second
sealddaed|tBat(cﬁn@msttlTHElyﬂﬁlﬁﬁieﬁ odterdal. ’Elteerl'etdrﬁtltﬁifﬂdl\kaemye dsetm:rceuthdrawn into

as a.s athou [ nsertjon |j
the Bk SRET 10t FAStioR oo PRSI A Conlifior H CRIYRG e i evaceines of the
invemtiinheee sitahlannfaqunmuaod&intmnerayd de\nbt:&qu&é lyapblﬂmatlongThe invention is thus
able tg o ov@ atw? pa%{dgrgﬁ/_%n{fagpa%{:?fgndq gg’nté;l Hltg?aﬁ ]jﬁ’vﬁ vaccme wherein the
plerqable eal dbs oot tebupicioad.Bimdarly, almnnxertmgn ushdzletq‘ pmwde a hermetically sealed
ation of reconstituted

com%lr?éroc?ﬁgl?l ngg}!{g%ﬁ%ls{}g%lgﬁ%%ggﬁ the invention can provide

a preparation process that do¥s not include a step of

| yophilisation of the H b conjugate. Simlarly, the

invention is able to provide a preparation process

that does not include a 20 step of packagi ng adm xed

DTP antigens separately fromH b anti gen.
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During preparation, antigens which are added are

generally not already adsorbed onto an al um nium salt
WO(200%08919%ey are not "~ pre-adsorbed'). It is th®e€T/1B2005/000927
PrioP4re TP {42eines tE ¢ crb reéonﬁtheu@ﬂbf ea ephme@ tHib Scomponent must be

ds ed, no nore than by MEI %P r abl none% IS
package e&egfweﬁa'fa&ef@ntaawé% g tton(a O\jst Proyg¥en of a process for

mserﬁlo/g ad¥actié tof 3% IWenﬁdn s ta aﬂﬁamd' ﬁn;eﬁl’f&gﬁtﬁguaggﬁz&ncludes DTP-Hib
. ho er, re-ad ens e eda.
antigf g TR nsos Pt 5 SETHBRY g UBieHERD ST, SURNG of ¢ he

invention will add.the H| conp nt to a mxture of
Simitaly, g9 vaw*a%aacﬁaewdﬁwfé pring mt"wg aqrp thed RStoR @ tvaccipes DTP-Hib are
label[wmleﬂﬁéyoz!re 59 s@dﬁtet DOP afd Hith & rmbdspwh&BRaRe tventidi Blows labelling of

order, 0 ws the ionic strength and/or pH of
meVﬁﬁgdeHﬁggﬂﬁ#gqub%BB” adj usted (e.g. pH<7) prior to

addition of the H b onent in order to prevent
Furtfgag@rp,ppp%rn agt Orewtltugp ?ﬂl'ul?n"éﬁ‘j”ﬁﬁfa?ff: Wﬁlg{ra%frogé their containers in

DTPHiB¥6#H but 3&%@5 ﬁd)tﬂﬁé‘titgdcuit@gle lé:g%@i(ﬁ&ﬂs el t}%[ fbrﬁhr Aatedraink Yo the invention,
repare et ween a et we
oW oE gy OB 1 s Mg i it TG 56 Cois e dh i DTP-Hib form.

The fify B&ttve@Ninddigori dhdeRirhd@ion parObd adébt&st&z wedks osthdror iy giested@rom 1, 2, 3, 4,

5,6, 3ty hitle B Ao AR FRrGHOTRUT SRS GAY Pt B gl e the needle ofa

sterllﬁﬂﬁlmk'y devive, smb as meginge), alteugldimsertist entethe cd8atainer will usually be from a
t nt infection) or

mam?%cqgrlr}é elﬁi% r:%:tg ltllz}/n f{fémg d?l'i\%{)p Yc% di sease after

i nfection). -15 MD 2005/089794 PCT/ | B2005/ 000927 The
Preppring mccipgs M’b@i”d’é’s"@ met hod for raising an i mTune
Vaccnbeﬁ]o(r%:QPE énrverht%n conpa?r% at egsggﬁ”g?m il fu]it ng a%B thelr greg?ra?%n thus involves
admiximgelmtse Gowr aﬁti@nq; anhethe@sqp@mgen p‘éreccmsgﬁjmdaigioy art DTP-Hib vaccines, the
. t Lnv i i o .
mverﬁ{é)? Gl Ho\oﬁje?a;ﬁg@'rzgfog osteée/srﬂl.[r&e@:g% ﬁ% éﬁ&ﬁ%&gﬁfgmgﬁﬁhsauon of the Hib
conjygatef §mbﬂr theHoyeaton Whabletor previde e gireparation fpgycess that does not include a
step Qf &Qméli@%hﬁxédm P AfiRef AR Rack S fRnPHRY a@x’i@m y a child

a toddler or infant) or a teenager where the

Duru‘é?ér%hﬂﬁgﬂn aftie %%\8 1{:99%%\(/1?\%%#?‘ gelljetrr]e?@ gﬂ?a'a?' aﬁﬁor eéi onto an aluminium
salt (e they] %@)n%epra@ﬁfmb%k e Hagithupprgteiied thag fer. each of the s@ggns whlch is added,

no m%f’ef @by 52:4858nt bﬁfgﬂib@)g%e?lstaymacﬁx £dsorbbfto ANVAhinfh salt (e.g. at most
rovi-des co ositions of the invention for use as

4%, g w&? éamwoswﬂr@ Hewmeattsions. heweyess Rip-astobedindagng may be added.
rai se an i nmune response in a mamal (i.e. it is an
A typisatuprogrsaifer propgitnsi RullorvpccineQofathe invention avilhradf dhabliyy camponent to a
mlxtMr@Q)?'tllﬂeeD Thfd iPRIHohfs Ad. S Eﬁ‘p\ébglﬁ%énﬁearé’%ﬁxéﬁf i to addition of the
| east ht heri a, tetanus, Eertu33|s and H. fluenzae
Hib Q(ywn@nt ”Ehlp."ogie)' ogmm%hlg)vysﬁ ¢ HiqgErenehand/os pr ofathe composition to be
adjuswmél 1edi<yR ﬁérnt% ad@ftioh BE tHeMMBNIoFHOhOR 19 brddr RAPle @&t adsorption to any
erelnéaé‘gg1 t he antlgen for protecting against H b is
alumipivrg ajy apmaybgpugsebnsyl ar saccharide; (b) the
concentration of the Hi b conjugate in the vaccine i .
Vaccinies ofjtheiinveatien re praferablyprappise alibawerse "agnd 346 (ege b@}&éen 19°C and
27°cl yophlicggtion of the H b conjugate. These uses and
met hods are preferably for the prevention and/ or

t r.eat nme of , C. d ht herjae, C tetani, B.pertussis and
Admﬂf’?”ﬁ'f’l”ﬁ@%%@’"ieﬁ?e’gfl"ﬂ’ﬁ%twé'nd of di sease caused by these

The IWeﬁGJH BRwides % nkhl%dpfo?\éﬁgﬁ]g% affboody RE{pBRIE! fr aOhammal, comprising
t et anus, of ~whoopi ng cough, bacterial nmeningitis

admlgtsg:rmg)?e vweopf élreewfx]tgonefq |t1@awn@falt Y13 JBesigscean be administered
prophfIRACABIY. . tB PRV InfERIDNY &Y thetapaedig!(f.&lto tredt @kAse After infection).

after 20 adm nistration of the conposition of the

i nvention. One way of checklié efficacy of

prophylactic treatnent involves nonitoring i nmune

responses agai nst the antigens after adm nistration of

the conposition. |Inmunogenicity of conpositions of

the invention can be determ ned by adm ni stering
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themto test subjects (e.g. children 12-16 nonths age,
or animal nodels [169]) and then determ ning standard
“K)hmnm&ﬂbogical paraneters. These i Mmune r espoRPCEEB2WI/000927
The GEG dr¥viB& éjﬁEtﬁBmd?%*sn n‘%gH Mmﬁnezx%sff@l@gﬁ @Haﬁng‘nal comprising the step
mnistration of the conposition, and conpare
of ad@myrégmtsemmeffpﬂ@e Haqust ©f dadpAcHIeselr e '@ﬁertsubnt Abe immune response is

prefé‘fsmp 9§dtéctlwandﬁﬁéteﬁblytlme§§mm§Ctmhetmo%@ﬂalis\é% booster response.
|cacy in patlents standard animal and i'n vit

The [Yeg }gﬁ% owmfeothgc\tacaﬂe 19@0@?{%&%%\%@ l‘isg,e the human is

i cac TP Vacci nes ar e
prefe@@bmg §h¥d (grg a@qdd{eﬁ er infapdrriadeenagdr] whgse theaiapgingis for therapeutic use, the
hum?tgfyp?éféiaﬁl&%g adif, Q\Cuc}fmte %t@hd@@?dr%ﬂﬁdre%? Glso B€ Lléir}{ﬁ'is\t'ered to adults e.g.
be”acconpl i shed by parenteral injection (e.g.

to as%sb ?t&*f@é%%’} ynmyneeenieitk Bioneal |y, i ntravenously,

i ntramuscularly, or to the interstitial space of a
The triverfipa)alsogroviges cempeditions oathe invggtiorafor usepgsiaon¢dicament. The medicament
is prefeABE BRI BIraisd M R@RALspoPEYh 3TmandHEIR] e. i Hlam%}{oé%ﬁlc composition)

ot her nucosal adn1n|str§¥|on I nt ramuscu
and ignprepsferably HKACE®et he thigh or the upper armis

preferred. Injection nay be via a needle (e.g. a
The mypasiparaliocpronddesl thy useinftat fragialiphthariaetelanjis eeitensisraag H. influenzae type b
I R e s SR o2 S BB s Bpipyp g patent. wheren
(a) the, antigppetor mes?fecrm %ématsbleb fSo2 gPnibgate f ot il capshlar gaccharide; (b) the

concBMEBiS A lof KBTMIN donjugkRSAdRe Vdc8RE RIS Eé’gﬂbﬁq% :tl{%glln%\ufacture does not
edul iple

edul myl ti pl e dose sc
'“dqgﬁg@gﬁﬁﬁﬁmﬁg?ﬂﬁéﬁgC?ﬂu%?ﬁarlnary i muni sation schedul e
and/or in a booster inmrunisation schedule. A primar
Thesgyscs and pribady ase Aglerabdy fop thegurigntign @dﬁwé@ﬂf@wnmfs@dzphtherme C.tetani,

B. peﬁ@ﬁ%%ﬁ%zrﬁ%ﬁz@ebin@echbm dnd ol? QlswReRaRked Bl Bgksd 9§§§10£see g the prevention
fd getme - qy getmeen pr.i m ng
of gt etaelasn OpehBE ARy obEEET | REUPE AL or |

i nfections affect varlous areas of the body and so the
One pitpé shackipgsTimey Rbtherpeiici oty inyelvepmopiiering hagterial infection after
admivirhtnSofl AE KBmp&sRonCHARP lifendidie (ﬁl@'%sd)ft éh@ﬂﬁn?@ﬁ’ cQ@y of prophylactic
d as in ectables ei ther as qui,d so

epar
treatBeniuolecsop e Ting HERIBRP D ALHAS ‘B‘é abﬁla’éﬁa@@ar pinistration of the

com;ﬁhﬂitﬂﬁﬂﬁrﬁur@@éﬂlﬂtﬁéﬂ o@tﬁp@ﬁtl@asg)f thé@mvérlioh AR be detekSih&byPadministering
conmposi ti

themptP éeﬁé?@éecgr or%lﬁlrgs gsll y lg)orgps 388> %r ?lynggxseﬁ 89]) and then determining
standaaimosurtoiagmahmralbﬁetpr ’B&a&‘ eldnﬁmrresrpasab ,\Nll&lgér&h'al@rbeaﬁt&rﬂfned around 4

wee %e? r%&&'%ne 0?7“_]} §P c%lgg%,f 6n<P cmnlpgﬁgsté)l vglues d{etermmed before

admnadtmtmnsn“rtbﬁ ¢apmpositiot lbtlmahﬁnaalssed&e&tue{l pib'té&:}tlvaaﬂicﬁb'ljﬂn patlents standard
amm\c{p&fa' zﬂ??)t% trnljoélglﬁ éﬁé‘ ]é%tjgeggtep o{eStPo%rifo?gSSegfn% thé Ieff c|acy Fof Hib and DTP
wmcmebﬁsvgﬂkngwne g. a conposition 15 "conprising" X may

consi st exclusively of X or may include sonething
Compghitians ofige iaventioX will \encFhlty beeadmi'h&tw&d dirdctly nekhgfatiem. Dirvect delivery

I
may 8e gg&)ﬁ{é) glgetda %té‘alng_%gt‘}nn{) exc FB u’sle/blnl'rageirlt?naally, intravenously,
mtrax@usg:ulady,c onposnhc [ lonrsxwhalc bpace Ofsailyssbuat DaIHyy recfa, eet‘hl f vagimal, topical,

transXerﬂrﬁV lS u%%%bgﬁ{)(i%qa 1 X“I‘ti@%]%&ngw XI‘ elgrnﬁjrcg&? %El%ﬂfléfrau&beIntramuscular
admlﬂlé\‘riltrﬁ"tfpdhe dhrigh oo t mvm 2. is wf@demuaE@@Rnwrbmwos needle (e.g. a
hypo%\ﬂ NGEIh B Redie ?1'39‘4%6&1’6%' m?ﬁﬁitﬂﬁm@n& Fsedd A typical intramuscular
con I dencé Intervals in the vdccine groups A, B, g ang
dose 5 0.5 ABDES FOR CARRYI NG OUT THE | NVENTI ON Four DTwP- Hi b
vacci ne fornul ati ons were prepared, differing only in
their dose of Hi b- CRML97 conjugate Vacci nes were
prepared as 0.5ml doses with!fhe follow ng antigenic
conposi tions:
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A B CD 11751 Hi b-CRML97 conjugate (g sacchari de per
dose) 1.25 2.5 5 10 Diphtheria toxoid (Lf per dose)
woRbosistamus toxoid (Lf per dose) 3.2 |nactivaCedB2005/000927

The RvEfioh HH$be uSidd8 iGN stefié Hor 463l ihamurityum ni um
phosphat & adj uvant (ng Al3+ per dose) 0.3 NaCl (ng per

I3 t |
posgglfyn B 018 0081 B RSE BNl s o

used i » grimetydmnynisadansschpdillecand(on in & pegstes §mmynisaigs:sckadylet A primary dose

scheenalé Hmyﬂfbb ,fom%dtwea B0t abéérxbmqrépbﬁwe ﬁqing\bween ithing doses (e.g.
conponen add t he nponent ; add wP

betwewbbwﬁqks apdibatyesn priwiag Rnda‘?ﬂﬂ’su%f%lte rﬁwmeémet%{we@he
H b conponent. Contrary to the statenent in reference
Bactarijad, mf@qﬁlenq-ﬁfﬁact vasiopd premt ofdbrelodyand sl s raempesitions of the invention may be

prep@€d W @bus Rrmb alrlekiMpId VRe %&rﬁ?d shtlonY n%&%';ﬁ@pa\‘@ire% injectables, either as
performed: one_ under nornal orage conditions at 2-8C

liquig gelutjons @p puspensifis: BfsOMPPSItiviiBay e prepura e puloRIRt fmistration e g

as arPhhaldCudifd a ﬁﬂe gevder oYaGpiay e’ﬁhe‘"&iﬁﬁ)oﬁlﬁﬁﬁ g%%tp@épafédchrs A%@ppository or
t or an I nv Sltlon abi | Ly was

pessaég.s’ggesgﬁlprglﬁl%a%trr&ynt?enprﬁgar .Ea? raéléa T ACH Fp@@lmstratlon e.g. as spray,
drop8eslbr sowaler [e réfs 190 &51’quySl)WésSﬁmfntlfaﬁz!/ldaDmBntEb&bﬂ ofEHib saccharides
I El\/bt 1/4 1/8 0 pH 6.7 6.5
[172@;;@ gvacging @2352@?‘ HOENLPoRed s 5 <14.4 6 pH 6.8 6.7
6.7 6.7 %free sacc 2.6 <3.6 <7.2 <14.5 12 pH 7.0

Gbn@u@ 6.9 7.0 % free sacc 4 8 5. 1 2. 5 4 4 24 pH 7 1 7.0
Th 7.1 %free sacc 6. @3 ” 10, Resul t

© t‘HH‘ ACURRTEIR I STRBTES tS‘/’C inay %W& a8 f‘iﬂ“F‘B‘\ng eg a composition

“confpiakiAgT Xnall dBndXdSkcltsively PEX arpiag includé/s@mdthihg BHSitiofhl pid. X + Y.
6.7 6.5 6.5 6.6 %free sacc 2.2 <3.6 <7.2 <14.4 14

The ®aY Satolt™in relation télP hi@&icaledllicoemsas Cfodexdniplel x<10%. <14. 5

The word “substantially” does not exclude “completely” e.g. a composition which is “substantially
free” from Y may be completely free from Y. Where necessary, the word “substantially” may be

omitted from the definition of the invention.

BRIEF DESCRIPTION OF DRAWINGS
Figure 1 shows anti-PRP GMTs and 95% confidence intervals in the vaccine groups A, B, C and D.

MODES FOR CARRYING OUT THE INVENTION

Four DTwP-Hib vaccine formulations were prepared, differing only in their dose of Hib-CRM,g¢;

conjugate. Vaccines were prepared as 0.5ml doses with the following antigenic compositions:

A B C D [175]
Hib-CRM 197 conjugate (pg saccharide per dose) 1.25 2.5 5 10
Diphtheria toxoid (Lf per dose) 15
Tetanus toxoid (Lf per dose) 32
Inactivated B.pertussis organisms (OU per dose) 15
Aluminium phosphate adjuvant (mg A" per dose) 0.3
NaCl (mg per dose) 4.5
Merthiolate Trace
Hib fraction relative to ref. 175 2 Ya Y 1

-17-
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14 days pH 6.8 6.7 6.7 6.8 inverted %free sacc 5.0
5.6 <7.2 <14.5 The vaccines are thus stable over
WO eoss@saied peri ods. Adsorption was tested over PCTVEBMed@0927
The gf&ﬁﬁ&%l oces@%s teE's%nﬂlB/ gsofUllU%t Sark %ﬂ& WH; H&W%Ozglgﬁg\ium phosphate
uring storage. Clinical testing total of
adjuyant; aﬁg thelp F@“W%‘l predthg dacamnenenti aiddhe wPrce@@Pv@t c@ﬁlé NafCl; check and

adJusIth;ﬂ-Ifé}W ad’cﬁ%‘e’ Ags cbrﬂp&e@lpL@(!)rﬁrar}bltd gk Eﬂ’aieﬁientt h SUBleHAL §75, the Hib
sae:d)é/’and n? geenlmt (cf tthe studies in
compapertdoftY adsom Qile AIuNRAS. ch vvere ei ther partially
bl i nded or open). Three nonth-old infants in good
Stabitipal t h, born at >37 weeks of gestation with a m ni mum
birth weight of 2500 g, and eligible for the I ocal
Two ptapility pdicewers PERrMeddonEondaherswe b deragneoadiipng at 58’Cofor 2 years, and
anothdr Bn@ér@cée@érht@d tc@ndit(i?(ﬁﬁ'a‘t/ 874N fR94a Ql\ﬁacblﬂésf ABM B Phifter storage in an
0ses .0 -18 WD 2005/ 94
upri &ﬁ*/ansér%@ﬁ @%@% ta@&ik&bf:wase%sswedsby dtesgiiing Ry AchGesecharide.
ge. I n accordance W|th the local EPI, subjects
Resullt‘éefétihQSEFtétP%YWE)f@IaP@ oWiccine (OPV) in parallel at 2, 4

and 6. Mean age at enrol nment was 94 (range 69-108)
days and no di ffefence was ObBRELAEWVEINBTPSHe f our

VaACRbiiR crp(a%ﬁteyn terng of |sex,yqgace|l weyght and 118

hegrght—difstributtom Patients e fpttowed—Tor
post onJ \_Ctl on lll r\f| g?c at r~| au\‘;lgér sel evelRis— Hoht E\%c6 nf
ade £ %1 frespaco 0 sﬁﬁl ectls wetb inkludded in |t hesld4

safeté aral ysespl 65 f 68 each of6.1 he four6vaCC| ne 6.7
grjoups) , a%@r&@é’cc n the | rmunogegi Ci{y 34’@' ysS@s 403

S TR ST ”pﬁipf’af!”f e BD uqo e o
par ent s/ ||etfdreegitan di aft$ wi tlhdr ew t hel r céﬁsent befdr e
stjudy, corrpl etiopH(5 subject|s im0 group A7.01 subjeat in
gr OUI& B ln%f%e%é&@l eCt%l' n gr OUIOS.@)- L0 BB.QOU qarrpISGbs

e UUch IICU at Udbel I 1Te ||u onenont II cll ter—t IIC

dose. ti-PRP, anti-pertussis, anti-diphtheria
RCSUL{?]B‘[ gﬁ?‘ice'leé’feg?ﬁ@"&hft?%&?@?s%@}"é"srreasur ed. 1gG
ti-PRP antihodies were neasured by a nodified FILISA
adapt ed fromthe FDA ELI SA neREBATIVEAHB DOSFG
arntiiméli phtraamietrt 0Xi N ant i Qodi g% and| | gG/anti {t et gus
tgxin anti p‘ouy Wel € qldz;}nt I fjied &y ECISA ¢ 5 Ser 0T ogi cal
mdroker s f{) ertussts \O.Il.l pet +aetH .
anti-Agga /«afrew f% | al sd?neadur 9§3f)y | SK7-2 15 |Safdfg
and4deact mgenl city Subjectg were nonjtored by|study
st|adpfigiftorn <3@ed¥atul €s abht er |eachs.vacc) ne gose. Par@mgs
WG aSK gl 0 Tregord gn a(diary, thedarfy regtat
ten‘% ..%e and—|-oeal 3u Syst eé'(z e—F act!:;%ns for—seven
day “"” ol b fFsgceach P4 ectli on.5AdditioidPly, st ud$>
per sonnel actively contacted the parents/| egal

The @idéines @& shus beIeGiv@prﬂﬁle@ Peridis. A@wednand testdtesViehthdayme timescale,
each .vacci nat ti,on.to obtain particulars of

oW n
a”dtg%blbﬁ"%’ Srr?‘éa“éﬂ}g‘ﬁ?? eASUIIPS YARESof adverse events,
or serious adverse events and those necessitating
Clinipilyesting an vi sit and/or any nedication were critically

oG TR SR RN, L0, SLUC, B b ¢ o

blinditrigltol d@dua'tensﬁafr eﬁd/maﬁaiogs:esuy dcpCt}&l stadieh ia ysfeentes 6,8 and 9, which were
[ea t r.ansi ent

Th t
v, A B Pt AT i BORATRG) g vee o
gestatigr oiith reaotmon birttaweightrofi 2580ig] antdyeligitle épithe BsaldiRl, were enrolled and

rando&“b@qgl 6%réé| &%ng % Cﬁra?X%ﬁ%%lge ?&Cstlrllgqgmtramuscular %og:g of one of the
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Tenderness - any 48 (74% 53 (82% 52 (80% 49 (75%
(Cried when injected Iinb was noved) 16 (25% 19 (29%
wWOR605(08%%% 15 (23% Erythema - any 31(48% 29pr(14B9003000927

vacc(nﬁ% lﬁ 3a?|12g1§%?@10ntﬁ? épag@];‘?zn (ﬁ:@%%(ﬁécg O%llﬂlgt%{é: l%g(ﬂ- s@b éct§ /séC@lved oral polio

vaccy(ngg@Pngra(llsb %44(1 8- 6 (9% 3 (5% Syst emC Rash 3
(5% 4 (699 3 (5% 3.(5%9 Change in Eating Habits
Mearp ggesatogroiment 255494 26020 69-108) daypand nogliffersherewss abberyedsong the four

n x3the i 9Batients were_followed for
vaccﬂlg 3 5%02/@%%(6)%;@76 %nﬁgﬂg%ht A N&@Qﬁsﬁtz QRRAIP te gs/sv §2f llowed f

(45% 23
post-(mg};@n sgctiopsomd agysrse; eéfp@ﬁtm@tgq quaggoi(u 1%} ofg?@j}z;q@}ects were included in

the sdf@ Jaﬁ%%ez (g%ge%ac\}}:)dgtﬁ R0} {'ch j%uf);)za@d B3 i é %@nnﬁgo%e%mty analyses

611 gw%éﬁ efe;-h %psﬁl an Q%nd 1(1:;3{@)@%}3 M@Wjec@%pot complete the
studyRecehéit p Jxenﬁzt@/% call gliafdia. vﬁ%dzegﬁﬂ@n@@as&%x( %e?%% (%&lag(c(%%%enon (5 subjects in
gro“‘ﬁlg( }B‘f@%?im(%%%? %FB&? g in r(H’(l?cé)cat ion 33 (51%

66% 28(43 33 (519 No significant differences
Blooae( s@’F(Fe(?'%f?Sﬂgatt Reselipg rang agns mongt Gligs , theyfhird| dose. Anti-PRP,

anti-peRtibsis/ ARG dNAtHeER and QAGLANS dhﬁ&ﬂilé/se\der\éﬂrﬁéﬁ@l?&%d SIRGUANAERP antibodies
Ther e € no s Verse even r
were, BERUIY B3 @ SO Ao e 0aried T WortiCh t GLIAAR imothgd [176]. 16G
anti- daplnthmanmrrs amrlbodﬂt eﬁd (186 pestiti-tetaings mrnomlb‘cs&y s quetified by ELISA.
Serol%gl nialonlgz{rg rigor ss>s (%gtb pg‘?%? i %“%A“tirfg %eregg? measuredoby ELISA.
> 0.15g/M > 1 0 g/m Pre 47% 12% 30% 6% 32% 6% 34%
SafetyGpd Pegistogod9iH90% 97% 88% 98% 97% 100% 95%

SRR PR SRRLE S BT A TR T B e st
record in a AlgpyP -the dai.spm&ad&%mmﬂu(ebe)nd%ﬂ arﬁegﬂaiet‘lﬁc (C4ctions for seven days
e Y TN TN I e ———
by teES%@@bth%?%‘atld emt sveith dayl fdllovihg ﬂalch eas@ad 096 B@Mid Patticulars of any
adveég%eﬁﬂqtéccgﬁér{c@%' Jv G e('é]{tsmol' s%go%lad%érsg%vents and those necessitating

Anti -
physician v151t and/or any medication were critically examined and recorded throughout the study

duration. Subjects who received at least one vaccination were included in safety analyses.

Local and systemic reactions were mostly mild and transient. The most frequent were tenderness,
erythema and induration for local reactions, and irritability, sleepiness and unusual crying for

systemic reactions:

A:1.25pug | B: 2.5 png C:S5ng D: 10 pg

Local

Tenderness — any 48 (74%) 53 (82%) 52 (80%) 49 (75%)

(Cried when injected limb was moved) 16 (25%) 19 (29%) 16 (25%) 15 (23%)

Erythema — any 31 (48%) 29 (45%) 37 (57%) 31 (48%)

(>50 mm) 6 (9%) 506%) 7(11%) 4 (6%)

Induration — any 27 (42%) 21 (32%) 25 (38%) 24 (37%)

(>50 mm) 3(5%) 4 (6%) 6 (9%) 3(5%)
Systemic

Rash 3 (5%) 4 (6%) 3 (5%) 3 (5%)

Change in Eating Habits 20 (31%) 16 (25%) 26(40%) 27 (42%)

Sleepiness 41 (63%) 49 (75%) 44 (68%) 39 (60%)

-19-
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% patients w

th 2-
patients with 4-f

fold increase 81% 81% 83% 80%
old i ncrease 70% 80% 78% 71%

%

woAn«si/osﬂ@gz 3 GVl (g/m) 87 77 66 76 10 Anti - @acphBhesH@927

0] dHlI-[e[anUS UNHS WwWer €
sual g i

2350,

 Z335%)

] B3

Abstsistent&ndngus GMI (g/ m ) 4

515861 0

§(12%) 5.

18 (e

7 (11%)

plmmrt;i on of subjects wi

1 w7 @rek) -

PRR81%)t r

P (706)1 500/(16%)

hus Simiar nthe T

Piface

OB

omi in .
T Al S A T CI QUUJ CL:L Q V\ll

_JAB%"}REBGher in groups C and

I AlIc T

| IH26%)

& ‘Vﬁ)n d

B4

Jspé%P‘r{t 'Fgliﬁ%)

18 (28%)

oteapecti vel y) than in gro

Ips A an
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I RRAEGMbathry ) .
PEIY 820005°000927 show a
bedsargcsi m | ar bet ween gro

Anti1 - PRP GMT's
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33 (51%)

gr i), - but Srgrm ficantiy
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Igroups A difd

when conpared with both C and D groups (Figure 1).

One

No s'rgniﬁclantadiffatenttels everh pbsdrved aoiongtthe four ahdcineugrperst and all post-vaccination

ant

reactg)lﬂg ?sﬁ vea rl}\‘?lthogtug g¥9§60 '"ﬁl re%v?%ﬂ@y&?fggg lQWe Jel

anus

studmwclem abl e differences were observed in

the four vaccine groups.

&QW nﬁéo(?teﬂbas related to

GMI's anong

No di fferences were observed

Immah®Rgiddge four vaccine groups in the proportion of

subjects with a 2-

-or 4-fold increase of

Anti-ERPiserpeervasidnmatantho antdntsgtypodesed)i e pefollewsipar ed

the fpur vagcinationf grou
Wetg Ef‘ngéﬁﬁl --a SM arrggg gustens—Fhe—DBHARH-b ""gc: ngrco”g
Titre |l embns! ehrh ff?laiewonéro refBls esO-Orem, | PL0ge/pl | 30.Bpp/m! | 21.0 pg/ml
Prgg |H B7%Gon| ugawe per3ovosle v e as avrunpgeith c ps ke 4%
peflergpge [L0gior mul @;t% on, @§%fa' aggoSer pcomyer si Qfoy 95%
rates—were —concer ned—Hrgh—and—equivatent—tevets—of

anti-PRP GMIs were elicited by the formulations with .
Anti-pOguseis sBycafverson] ragatvere Adsedsedigh Idakingidtae) marsases tolf anti-pertactin and

anti-%g

e R

%verel?%

UHPV

L MMINO

Thus the work confir
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as 76

I munogeni ¢ as the reference fornu

21 7

Shdd: t ed

geni c.
i gen

er

res
The

ation contal ni ng

i ons

nal
n can

.10 and for both _fornmulations the anti-PRP GMIs were
Antlﬁm'%esaﬁ%&ml tiagys CMHs dveee 2dOOWR) . The  for nul at

containing 1.25 and 2 525@11;;0 )ntyggt > G/ I godgy

R R G B e R DM T

dos esABFernGYdeynds [469%8, _L.5 1Bur { her24i nf o't i o

be found in reference 177.

The proportion of subjects with anti-PRP titres >0.15ug/mL was thus similar in the four vaccine

groups, but the proportion of subjects with anti-PRP titres >1.0ug/mL was higher in groups C and D
(97% and 95% respectively) than in groups A and B (90% and 88% respectively). Anti-PRP GMTs
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It wll be understood that the invention has been
descri bed by way of exanple only and nodifications
woreags/ise7orade whil st remai ning within the scop@Cand2005/000927

Risd BN bHE fal b¥e2P (894
showsflbar doeclbioc KRN LA il b (tehegl?gﬁstg {034 pg/mi) and B (7.82 pg/mD)

and bepweenegredy ¢ AtorgiBrarad D K Sug/mb). byt sigaitigang Iyloway in groups A and B

hen(cb@P@ed baMath 4% HGBRpt G@gure1g] Vi dor et al. (1999)
v enChﬁ%t er 1 of Conbi nati onﬁvgl::rgl %es (ed. Ellis) ISBN

One Qo%@%r E]l fhird \]/acﬁﬁlitlcgp by %ﬁ?é&@ﬁ@aclp@ﬁ thBIflr vat@groups seroconverted

002) Pediatr |nfect

to dlmb]tlger@ ag;dL tqgggxs ggglbod)[ @}/elgﬂ R mdd Ig(f a@recnz{%é@jﬂreppﬁs were observed in
GMT‘llamcoﬁ%he@)lﬁ‘ v@cclﬂ@%r@ﬁﬂs [6] Lagos et al. (1998) Lancet
351: 1472- 1476 [7] Amr et al. (1997) Vaccine

No difRrehids werd obge&ed %{dﬁg@%uﬁ'@z}c@ine gfo?ugg i th@g}o})omoﬂrbf Maects with a 2-

Ni col edi atr
-or 4%?%@1“@95013 anti-partpgtin 4nd ameﬁgg@@ozmmm coppared with baseline. GMTs

amongaﬁ@foﬂﬁﬁacéﬁgﬁonpér%#'vfér@ils@imﬂlaﬂ: ourth Edition, |SBN
7216-9688-0 Gust af sson et al. (1996) N. Engl.

C #,1 Med. 334: 349- 355 [13] Rappuoli et al. (1991)
onciSERECHY: 232-238.  [14] Rappuoli (1997) Nature

The DEAPEI Cacdind Mrnidfions Wil frRAGRAYdo8Es &1 5, A28P1)ps I-p,{fgnlllifbtconjugate per
357(9251) : 195-196. [16] Li ndber g 999) Vacci ne

dose gyggpps Brappegc af therplesace dPNe Ly H“ (BdBos Sﬁ%"@tﬂf%w" rates were

concé(:llhé’cﬁlmglaﬁ?d E?Hdalé’kﬂ &R @&tlﬁfl'%‘l?nb]wwre‘ieggt@@ﬁ i @ke formulations with
nf ec
10ug() '{fomlig@%)f\ﬁtjﬂo%sormﬁ%?%w&ﬁ 481 3858 of 2%]1 idate per dose
elicitEliloopREMi-PRP GMT)HEY SR adefididly MSnm&igelﬂlt 5, 306, 492.

[22] Wp98/42721. [23] Conjugate Vaccines (eds. Cruse

Thus&he Rbrk)cohfBBN (BRARSANRR0 of RAY dnkigeH @ihlbe rvdlced d0d8rs 1 4. g per dose in

an a&%&g%@ﬂép% %‘%g}g %;(?]9 [Vg%ﬁu e%‘tn‘g peeh e%g%ﬁthﬁmictwe efficacy of

otherRas@®s @mpohagd. osure, 453077. [ 26] Anderson (1983)
Infect Immun 39(1):233-238. [27] Anderson et al.

All (oan%ﬁntﬂat@g% |'7b§ | the eBTPg—g() 10Ea|g5§\e 052621’% 3%§£hnﬁﬁm&3g£wror all vaccine
comp{mg&y 5;71 ms[ gp ]anﬂwb’g%/ 8 gﬁgtectlc[rgéﬁltew@g / é)ge égmulftsoﬁx]s were equally

immumiBg&i€)4éth ik the. short term (titres >0.15 pg/mL) and in the long term (titres >1 pug/mL). The
formulation containing 5 pg conjugate was as immunogenic as the reference formulation containing
10 pg, and for both formulations the anti-PRP GMTs were particularly high (17 and 18 pg/mL). The
formulations containing 1.25 and 2.5 pg conjugate were highly immunogenic when compared with

the immune responses observed in other studies using fractional doses of Hib vaccines [6,8,9].

Further information can be found in reference 177.

It will be understood that the invention has been described by way of example only and modifications

may be made whilst remaining within the scope and spirit of the invention.
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never been |yophilised. 2. A vial having a piercable
seal and contai ning a conbi nati on vacci ne, which

WO ec@sosgrat i on vacci ne conprises antigens for PCDIED0I/00g927

bj ect agai nst at |east diphtheria, tetanus,

CLAH@P?ussis and H influenzae type b (‘Hb'), wherein

N

the antigen for protecting against Hb is a conjugate
. Avfcombiration vaceinp somarisisg eotieens de, prawetingtve pubijast against whigast diphtheria
(cﬁ’gcﬁﬁhﬁﬁ "Fqnpé?{us&g' ?PU‘ Ad9R cf}%gﬁzfu% ﬂéf?ue'h% ty]?é:s (fp’ 'r)lswherem (a) the

Vi a | e seal has
FHESH ;ﬁ@rep@&stmg agmnﬁre Hﬁ‘%tl? caapplyu&eéwéo? d6ht eappder saccharide; (b) the
ORMNBAIINEE the IR BakOM HAGEICAR i€ QTP LbMINhnaNE) MEMEDb conjugate has
for protectlng a Subj ect agai nst at [east diphtheria,
nexsrserslyopibitedssi s and H.influenzae type b (' Hb'),
wherein the antigen for protecting against H b is a
A uisl bayangea piercablefis¢nl @aﬁbgcmteanmg acembinatgm vageide, witdch combination vaccine
%@Fl?ésnanttl @nscfapéj‘f&utﬁlg 'cpguﬁgéct tagﬁng_u? 1&8{”(1 ﬁkﬁa i t@tak&e pertussis and

Cl he | rocC for pre arlngl
H énflyprivae boa bydtieDnwhereimshq astigen fanpiogreHag sgsinspHbtis e cpriggate of a Hib

MJS%B&HC@QQ‘IMCI‘@B (@ borteRblibe Bf f:he Hl@ﬁ:é&ﬂﬁléate in the vaccine is <15

pertu55|s | uenzae type b, ("H b'), wherein

Heial and (béé’ﬁ’V‘%‘érp“if?%’tl"e@f‘“ﬁ’é“%ﬂ%ﬂf%g'ﬁ“’fiﬁjb is a conjugate

of a Hi b capsul ar saccharide, and the concentration of

Adi isroefivialiyragaded norttﬁger\/mainieg i%s carmging,lqﬂ vaccine comprising antigens for
t C

ﬁég@%?‘% ggs{uhj%gt?ag'taﬁétt#@%astt ‘!\,}\F’ﬁ%%f %&?uéﬂ ?@ﬁusrs]@tan%? @Ft‘nﬂ%z&y%?pe b (‘Hib’),

Whesgimithe @ﬁlg?lbfpr@rotm@gﬁgwn&tdﬁpu@ arenjygate gba Hip sqpsalar saccharide, and

Wwhehin tefcoR@akaeinnd tid@ivdoRiEhe i fe viR 1RSI ANSImI
pertussis antigens in admxed form separately fron1the

t . icng ]
RSP IA BRI 850 g R 33pT RS b o s
agaioeti aﬁéeasthhmhthewmgtamsfe@elémus goh &L iffbrenprecyiech (‘Higa Wherein the antigen
foH O%Ilﬂ@%&fﬁ%i‘llﬁts d & ?} gafdl SR Itil%rdaﬁsulér%‘é&'ﬂh'ﬁde and the concentration of
tussis and ["fuenzae b'"); (b) the
Fglhtcp@éaaw Hythp mce@tlﬁ ﬁbS agml*fé@rapﬁeasngn aééwj T Q_% ngf include one
cJF"b@thQﬂ'WoﬂBwﬁ@%@éB@Rhﬁﬁste@&ﬂy&&ﬁl1staﬁ&1 SQRE By &ﬁﬁﬁ affigen; (b) a step

the H b con te in the vaccine is <

Prociegnsrths d'ﬁg Sihiteignug apd pettuspiy aatl%,eamra?%ﬁed (Sgpagately from the

Hidkohjngat€ Mifggh.ner contains a conbi nation vaccine that

conpri ses antigens for protecting a subject against at

A %?&tessdfophﬁs@ﬁfngaa c&ﬁ&ﬁgﬂbﬁ vacBRE tHS ST Sndfie "l'vﬂérlelHeeﬁ Qﬁ‘e vaccine that
é he antigen for protecting agal nst

qqm@rlp@ ealtlgerrﬂ genr@e%mgoar subjgqt Fe/iBg Al least gipbihsep. lg@nus, pertussis and

Bk zhe HR Egpﬁ@?:ﬁbﬁme%t@én fdi‘%ré‘ﬂbcblng%ghﬁ’lﬁqqﬁ .h R dofRigate of a Hib

vaccine |s. <1 for inserting a

@ rﬁ%ﬁchwev%mc(%@e F?ﬁcsmgfmeaﬁ §F P copieeateia ﬁhe VhcClne is <15 pg/ml.
extracting the vaccine fromthe container, wherein:

A gyocessdonaitaching adahepd & eentainari whereinf @) tf}sr@n@mer peptains a combination
vkbhe Hat %Qﬁhnéts ef?‘lhﬁerlse@ﬂpr(gé&m%rhegﬁlﬁectt Blﬁ%{uzict least diphtheria, tetanus,

pertussis a uenzae

Rerrbsseand foin/Traeciyps b g Hib’ 26%5@3 2UfeEN GEPrYacting agamst Hib is a conjugate
JrGHib BARARE MROSRIAe 28I (BSthe ErRertftign 6OME YOREShj@atedin Iff'lebvaccme is <15
capsul ar saccharide; and (c) the concentratlon of the

Hg/Bl- conjugate in the vaccine is <15 gg/m. 8. A

conbi nation vaccine conprising antigens for protecting

A peasbjsefot inserting stcogtbination vagginghnteer ¢antaifer Bny theneaxtragiing the vaccine
f\g\%ﬁ- th)e’coﬁ’tg%'ngyﬁlef%lr{ rng)) tﬂe @J&Qinﬂc&ﬁ;kﬁé@%ﬂ eltnsnyPpIQtthu% :psn}b%ect against at

erein gen for prote al ns
lpast dipbibeyiay gmrwsmertuaﬂwrtsi 7 arp@engr t)@aé)c(hldlhg)déb thepyntighe for protecting
concentration of the Hib conjugate in the vaccine is

<15 g/m; and (c) the vaccine él) does not contain an
alun1n|un1 hydr oxi de adjuvant and/or (ii) does not

contain an al um ni um pot assi um sul phat e adj uvant. 9.

The vaccine of claim8, conprising an al um ni um

phosphat e adj uvant.
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10. The vaccine of claim9, wherein the H b conjugate
is not adsorbed to the al um nium phosphate 10

woexpiesarss. 11. The vaccine, vial, container orqIVIBZ®SH00927

10.

I1.

12.

13.

14.

15.

16.

ag)a‘insamﬂb 5] ea:edjiugge of ai b dapailf shbvhadddRhd€E) te A0RdePRAtion of the Hib
ri seé ? {}gr %oxm d, the tetanus antigen
C%IH § 10d%e Ypepigy By ”igzﬁ and the pertussis antigen
conpr.ises a cellular pertussis conponent. 12. The
Ayerimbipgtion\paggine ewraqlr'geqntggnspﬁobe%gctleg aaqqueﬁq %@gq :ﬁgleast diphtheria

(‘B Ritdtinublierg pehBssGQre Yt &, zﬁﬂtfmfde&?ﬁe B( Pﬁﬁ’)%@ﬁ (a) the antigen for
carr. er a tetanus tOXOI d carrier (ﬂl?ﬁlat

P@é?‘r‘ﬂl’%ﬂ%‘?%%#ﬁ HgPrgRts ol Hib eapsul afl%‘c gl%rf@ncemratlon of the
Hib adnjugacerih AhdWecifé isPLITGRAAL; @hd @) hePabEiRs{i)\@bes hdd dBntain an aluminium

e co t.e conprises an, oligosacchari
WY RO T P H %@B@W" A BES AL hat adjuvant
The vacci ne, vial, container r?grocess of any
The é@émeﬁécléma?rﬁomméwém alpﬁ@lela PPARtE BAIUYAEC ne
further conprises a surface antigen fromhepatitis B
The vargine2(d cldim IT neherearc the kb conjagate ot adsedreddo ther deressum phosphate
#lvapy preceding claim wherein the conbi nation
a V
vaccine further conprises a polio antigen. 16. A

B AR M L RS MEry B HERE PR DEctipiferia antigen

carhpriiges b @liphtieriasoxmd,. the f2fanus antigen comprises a tetanus toxoid, and the pertussis

antigen comprises a cellular pertussis component.

The vaccine, vial, container or process of any preceding claim, where the conjugate comprises a

CRM 7 carrier, a tetanus toxoid carrier or an outer membrane complex of N.meningitidis carrier.

The vaccine, vial, container or process of any preceding claim, where the conjugate comprises an

oligosaccharide fragment of the Hib polyribosylribitol phosphate.

The vaccine, vial, container or process of any preceding claim, wherein the combination vaccine

further comprises a surface antigen from hepatitis B virus.

The vaccine, vial, container or process of any preceding claim, wherein the combination vaccine

further comprises a polio antigen.

A method for raising an antibody response in a mammal, comprising administering the vaccine

of any preceding claim to the mammal.
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