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1008) Eor clinical, historical or bregulatory reasons, however, it may not be possible to purify an
antigen without the use of surfactants, or to totally remove surfactants from vaccines. In this
situation, the invention avoids interference by reducing the ratio of oil to surfactant in the
composition. A typical MF59/HBsAg vaccine contains a huge excess of oil relative to surfactant,
35 with an oil:surfactant ratio of over 4000:1 (by weight). The invention aims to minimise the amount of
fatty adjuvaat in a composition and, in a second aspect, the invention uses at most a 1000-fold weight
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30  antigen, for extemporaneous mixing at the time of use, or it can be provided already admixed with
the antigen. A 3D-MPL adjuvant will typically be already admixed with the antigen before

distribution to end users.

MF59

[014] The ‘MF59’ adjuvant is an oil-in-water emulsion formed from squalene, Tween 80
35 (polyoxyethylene sorbitan monooleate) and Span 85 (sorbitan trioleate). The emulsion is

microfluidised to give an emulsion with a submicron droplet size. Preparation of MF59 was
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[0018] o factants can be classified by their ‘HLB’ (hydrophile/lipophile balance). Preferred
surfactants of the invention have a HLB of at least 10, preferably at least 15, and more preferably at
least 16. The invention can be used with surfactants including, but not limited to: the
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o A submicron oil-in-water emulsion of a non-metabolisable oil (such as light mineral oil) and at
35 least one surfactant (such as lecithin, Tween 80 or Span 80). Additives may be included, such
as QuilA saponin, cholesterol, a saponin-lipophile conjugate (such as GPI-0100, described in ‘

reference 10, produced by addition of aliphatic amine to desacylsaponin via the carboxyl group
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m neral oil) d at, 35 | ast one actant (suc i.t.hin, \
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described in reference 10, produced by addition of aliphatic am ne

t o desacyles aporinnlsiondn twhichcasiporipl (egr QuibA or LMD AE0Y SEWE (63, a cholesterol) are
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30 The group attached to carbon 3' has formula -O CO CH2- CR3R3. A
representative structure is: OH M&11 u--~-O HO Ho OHR a QUJ)

R R -5 VWOwWOMHRk2e¢67 PCT/ |1 132006/ 002581 [ 0024] G oups pRirasigds/dask: R3
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[ 00291 In aqueous conditions, 3D-MPL can formmcellar aggregates or
particles with different sizes e.g. with a diameter <150nm or

>500nm Ei tw@boooo15t h of these can be used wi th the i nyeibkveoodsd
5 the be[ ? particles can be sel egcted by routine assay. Snaller

particles ( Where 3DrMPL insd gthe formg ol e mixtip thep refererssie a§1&’§b‘é ALFQPRenptions of

3D- MPL) Iﬂ)—MHMlﬁEQﬁIS@dloh@bftﬁ& mvation raférngthe eombiged 3D-MPL specididn eieswixinfe.
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particularly for use with HBsAg, conprises a m xture of 3D-MPL 20
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"al um ni um hydr oxi de" are typically alum nium oxyhydroxi de salts,
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[0034] The adjuvants known as “aluminium phosphate” are typically aluminium hydroxyphosphates,
often also containing a small amount of sulfate. They may be obtained by precipitation, and the
55 reaction conditions and concentrations during precipitation influence the degree of substitution of
phosphate for hydroxyl in the salt. Hydroxyphosphates generally have a PO4/Al molar ratio between
0.3 and 0.99. Hydroxyphosphates can be distinguished from strict AIPO, by the presence of hydroxyl
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groups. For exanple, an IR spectrum band at 3164cm 1 (e.g. when
heated to 200C) indicates the presence of structural hydroxyls

(chapter 9 2608015169 - [0035] The PO4/ Al3+ nolar ratio 9&Tﬁ1§‘2006/002581
al um ni um phosphate adjuvant will generally be between 0.3 and

pr ef er abgrpunse¥evesxample gam iR specym e sto¥l64qpy bfeeg. athey heatebp, %)0°Cl)hedlcates the

al um ni UgReRARSITIRRERuY Hylirox Pls GRRME dfYefd®. anor phous, particularly for
hydr oxyphosphat e salts. A typi cal adj uvant--i-s* anor phous al um ni um

hydr oxy pires pias s, Ao lRO4Yi bt dﬁ‘lﬁlﬁ‘r{lnlﬁﬁtﬁh&pﬁﬁé Hﬂi@ﬁn@wﬁ eﬁ’é?ﬂlﬁae%tween 0. 3 and
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aqueous phosphate ions e.g. present at a concentration between 1.0
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sodi um ¢ e concentra 1 ON e 1S era
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di | ut e tdveorptiomdifaitigenphosphate to the required concentration and to
ensure a honogenous sol ution before the addition of the 3D-MPL and/ or
the anti [&’ésh Th&@ludiEinm| phosphatsoid i puefprably ased @Ot Hoym of an aqueous solution to which

N-acyl - pgg. 'Fﬁ‘?;d aH@ R';p'flg@dl@dhﬂj ¥ &En)pirs %f‘ld“e'iie{ﬂby itl i§ @Jah@ﬁ‘& tcAreff dé @éfl)ébusgélﬁlﬁﬂlum
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30  N-acyl-pseudodipeptides

[003%] A N-acyl-pseudodipeptide adjuvant preferably includes a hydroxyl group that is esterified by an
acid group in the neutral or charged form. The acyl groups give the pseudodipeptides a fatty
character. The adjuvant preferably has formula (I):

X-Ac{CH ) m-GH-(CHy ) -CO-NH-(CH,) ;CH-(CHy ) B-Y

)
NHR, NHR,



WO 2007/ 015167 PCT/ 182006/ 002581 U where: - R, is an acyl group
derived froma saturated or unsaturated, straight or branched chain-
car boxyl i c vagb@7mMéng from2 to 24 car bon atons, the C@tﬁ)@%bd/@zggl d
bei ng unsubstituted or substituted with one or nore substituénts *
sel ect ed™f'&m t he group consisting of hydroxyl, 5 alkyl, alkoxy,

acyl oxy, am rin 1saa91yicgﬂy3 V% él@]ﬁ‘yeldtﬁ]drﬁ) aarﬂglra(te(dc J &%Aﬂa’f&ﬁl M‘;'%h(l) é)grbf’etﬁgﬁed c%mm—

R2 is an aryl rou saturate unsaf

or branched %% oresyhc(?a%dﬂt@xxyg ifomyg toc41eabpm g‘o\“ﬁdﬁlﬁ @ﬂtoefylﬂa%dabwnawwed or
the car Boxyl | subaRutel llwﬁh RYe uﬂ&maubtsﬁmmk lected Woat iheUragh anhm@nff 19troxyl,
nor e su stitu S ee 0 | Yy

al kyI , al koxy%(ygc3l/ gylggﬁ ammo g’ﬁg’%‘q{%%&@g Qﬁd{ ﬁ& ﬂﬁlkgz )thl(yéjr 019&

((C -24)al kylpd ialam @ypgﬂaap dal@ved ﬁ()m 2 byl ageBataiatd) sifaighd od Gidhclgd alipin-
either in neuc:[a{'b l?c acl m%('ﬁggﬁ%)];noi fyc?4 carbXn htgmg‘ Aﬁ@/&{‘m% ﬁﬁcplggngun%s@tﬁ{eg or

group either 1n e tra or

sul fur at om oubgiptehiviih oge eu pqu\wbstltueng selscisfh fory the rgr%ﬁpo?ﬁnm&ngmffhyﬂwxyl
atom or an i rdge, oRRcyldly, amind) éc?ylaﬁ:mno?acyﬁhloénd 8C1-Ralkythdo grbupsy 10,

15 - nis 0, 1, 2, 3, 4, 5 6, 9 or 10;

pi s1)®2, 3, 475 %lw@d@aﬁn@%@aan%u&rgﬁptzthsrlnnsmelm%ar%%@cm provi ded
t hat at Ieast ang jdgroup in
neutral or | on| c (a'foﬁ]gn Qf%(‘))ggﬂ ggfi%r)ﬂlapdéﬁll}éalﬁ éjt&f‘&lcﬂ&gé@%)ﬁgl ther in
acid or salt Aﬁrdiﬂoxygehhtoﬁﬂa@ﬁlgﬁlatom(ﬁrranmmegﬁwlupﬁﬁﬁe 20 [00411 Salt
form ng bases intended for therapeutic use mainly include alkaline
met al- bases S%@Wné?ﬁgegé}@%ﬁfuﬁ’éﬁ GG dFTBHRC BIOPR YA hy dr oxi des,

ammoni um sal t kalyi - gaxt | bases such as cal cium or

stronti um hydr oxrl’j1 ?ghd%h%gggggfgfh salts; ferrous netal salts and the
l'i kejys or ganri miba@sES, 34ch 638, 8, vrom@; derived from primary, secondary,
tertiary am nes.such as net Q/ am ne, diethylam ne, nonoethanol am ne,
di et hanol ami ridis lb%ﬁz’iflsaﬁﬂﬂé’ ‘N—lﬁe'i‘rﬂyl benzyl am ne, veratrylamne, 25
trinmet hoxybeqflgllaing,n@ﬁ g)a\;sgcg@rrfbno aci ds such as |lysine and ornithine
or am no sugars Exarrpfes of bases not. i ntended for ther apeutic use
are br ucprovidedsthatycleast e ofagistituemie X dndfdesigness ag lacid ggaipiimesutral or jonic form.
N- net hyl gl ucosam ne or N-net hyhnor pholine. ,00421 Preferred

subst i t UEt Shordiutvant Yaagibe used eithéréaladid omslt formcwattlbmxgrg@r(l@r Binerhkyakd. 30 -
CH[(CH2),000H [(CH2),CO0H, where: r is 0, 1, 2, 3, 4 o0or 5 sis O,
1,2,3 4 B¢ Galt forrping hates ﬁﬂenﬁc(eﬁi for thepapduyik Juse mehnlwnhlchmley p]kalmmhmetyll oS such as

[ ( C S) ?fﬁ%%% 85)%&9%”? 1ﬁ%§ﬁﬁl}9§o§{h‘8£ >Slnmonf?lg‘ps%m:" Qb8 egnmet%pgaas%é;-%%almum

or strontium hydroxide and magnesium salts; ferrous metal salts ‘and the like; organic bases such as

those derived from primary, secondary, tertiary amines such as methylamine, diethylamine,
monoethanolamine,  diethanolamine, benzylamine, N-methylbenzylamine, veratrylamine,

25 trimethoxybenzylamine; basic amino acids such as lysine and ornithine or amino sugars. Examples of
| bases not intended for therapeutic use are brucine, strychnine, agmatine, homarine, glucosamine,

N-methylglucosamine or N—methylmorpholine.

[0042] preferred substituents X and Y are selected from:
— carboxy [(Cy.s)alkyl]

30 — CH-[(CH,),COOH] [(CH;);COOH], where: ris 0,1,2,3,4 or5;5i50,1,2,3,4 or 5

—  phosphono [(C1 -s)alkyl]
— dihydroxyphosphoryloxy [(Ci-s)alkyl]
— dimethoxyphosphoryl
— phosphono



- hydroxysul fonyl - hydroxysul fonyl[({ -s)al kyl] - hydroxysul f onyl oxy
[(Cl_s)alkyl] [01411 Were substituents X and/or Y designate an acid
group i n neyd bhnisesm reference is made to the s freepgahBRuddobs

R L e

sul foni c or phosphoric form Were the acid group is in charged form
ref erence +s hydmdxsutfmyd he carboxylic, sulfonic or phosphoric salt

form nanely.b add organic or mneral Dbase, preferably
one i nt ended h?%rlp 5ESH 8‘2 553(1:@315 Simlar considerations apply where

X and/ or Y_ ge&loenalrsn Q9skya | kyI al kenyl bi scar boxyli c,

hydr oxysul fon?/l 9}‘r?ydr oyzoﬁgffonwﬁ,al Kk hydr oxysul f onyl - oxyal | cyl,
phosphoriS3) Wére sehsiitaensn Snior ¥|dc%8aa placiggenwp it neytpliozm. refysass inmadetadhe
n=0, st hereddabyRylic, ﬂﬁ?ﬂthQﬁ? pﬁdsﬁﬁﬂrﬁ:&btxﬂﬂ%&%&é@mﬂ@o@ﬂﬂ 1mé¥ﬁrgeﬂlﬁ&m reference is

adj uvan:{?"é‘% g%\gl g?sr}’%’rg’%& o e & rﬂhP%)hOlllc Sz’t‘%ondl Qgibé}y By ?Jd% o ?Q&S“rgbrﬁc Sﬁgﬁeml

to a pe oun erence 1|1 s
a hexahdwess graferebly onp dntiended fosgassipeviiepss. @aalaamsa%hortsr?@p\yrm%( ae?flfor Y

l nzer es"deﬂ?ﬂat@e a8 Gdrb&iyldutyne, améﬁymi&am&cyﬁﬁ ahﬁirwy@ﬂfmmqwdﬂ)xysu%ﬁsgﬂkyl
p=4 an rence i inln si ne conpoun

15 [OOJ’%ﬁroﬁngﬂWlﬁy%&’lp&B%’ 8‘50[2'@9' PE\%IP OFP &2 ﬁakgli%cf}&’ br anched or
strai ghtpg n, deri at| es h Vi

yl Ze.C ,
di st et or ?caé’fj rtht erggsﬁfrﬂlg\/sgu%%e cre rlrnt)fzeandh Dt hejuvant
subst i t ulerive. ﬁmh éme@nmp rIﬁm=8hmd glF@upfemm issngdego @fpeatakwoseramﬁ ¢pnpound. If

acyl am N4 HdEX¥terendd 6 tde torhtkRosed®Y biboan@nd  al kyl thio groups.
[0047] Exanples of such acyl ated, substituted derivatives are

ricinol ayis Wﬂlerg hyglicpdg/ls%hgﬂf&%t of gfter@s@m géQ&&uﬁn%hﬁﬂﬁine@b‘ﬁﬂéﬁﬂié'compound
3- hydrox\gftl o ent anog aid el eost egr oyl ,

ar achi dolyhere g7 %r}‘i’lcl‘]"én‘sfifer “ﬁ%ﬁé‘?aélﬁfo ao%’érf?é e Oétb{fWIwmg t hyl decanoyl ,

9-net h | h
AR T T e N s R T

oxygen afafifide sizeXelain(, GFidistincCht (d@lﬁ&}tlmaﬁlf} Mﬂi&o@l@alz hav@ieng CHIppOYbtityents selected
(I's) N giﬁR%mﬁE cLQst‘%i%k of rhll{%@ FIhE A BininoX hiddxyY, AikExyPra l@i}a Rkyithio and

either a Xf en atom o )sphono group. ~ 100501 Suita
adj uvantakyghiofgsupsl a (1a) i ncI ude: -

3-(3-do noy| oxyt et radecanqyl am no 3:h drox tetra 0 )
2 oxo- &L R aksien of B ARURL MIGHORA LBV a0 JEHERGe HED D, 2
addi g Ormyamki-S rﬁa]iyﬂECbm\yrbil a&—hydrbgsaﬁ-lamlrmpelmnnylnepaltmlb;a]se elaglyl,- eleostearoyl,

3-(3- dodec | OXV 85 F ?dg%%ﬁgig%' aﬁ@h@%}l,s eruc gadecmethxldecano 1, -methi/ldecanoyl

9- ( 3- hy rr‘n(‘fxf%tra gcano 10

0- bi s(dldﬁ'y@ﬁob@@ﬁp’ﬁb@fﬁw&?@)m%ﬂlrﬁdéc Ydition salts formed vvlth an
organic ar.a m neral base, -10 WD 20071015167 PCT/1B2006/ 002581 -
3- ( 3- hy dPE\Breferedatieanisrverfomea Ga) BbanAcad R OB PeEFE4¥BSnoy | ani no)

4- 0x0-5 .
X=O-(CH,) m-CH-(CHg ) -CO-NH-(CH,) -CH-(CH, } ;O-Y

(Ia)
NHR, "~ 'NHR,

25 911y formula (Ia), X and Y are preferably either a hydrogen atom or a phosphono group.

[0050] Qyitable adjuvants of formula (fa) include:

— 3-(3-dodecanoyloxytetradecanoylamino) 9-(3-hydroxytetradecanoylamino) 4-0x0-3-
azadecan-1,10-diol 1 and/or 10- dihydrogenphosphate and its addition salts formed with an

organic or a mineral base,

30 —  3-(3-dodecanoyloxy-tetradecanoylamino) 9-(3-hydroxytetradecanoylamino) 4-0xo-5-
azadecan-1,10-diol 1,10-bis(dihydrogenphosphate) and its addition salts formed with an

organic or a mineral base,

-10-



azadecan-1, 10-diol 1, 1 O-bis(di hydrogenphosphate) and its addition
salts formed wwth an organic or a mneral base, -

3- ( 3- dodecan@Yydooysi et r adecanoyl am no) 9- (3- hydr oxyt et r agee ¥4 @3Es0)
4- oxo-5 s azadecan-1, 10-di ol 1-di hydrogenphosphate and 1ts addition

sal ts for med 3v(dthydeanytetrasaerneylaming) 9-(F-drdecanoyieuytetradecanoylamino) 4-oxo-5-

3- (3hydr oyyt efddeeRaciaruodibeIT 0161 (dfydrdgABRREIRRY ¥hPNyddaition See Fsrail ith 8R)
4- oxo-5- azadecan-1, 10-di %I 1- di hydr ogenphosphate and its addition
salts formed PP ChATIREARPE: or 2~ mineral base 10 -

3-(3-hydr Oxyts%rdad&aﬁwy@ U0 Yol QUL B ARG B Icaidy RS BaXbL AT NO)
G2l S Tor mod PRI GLT BYEPeen R BAGY thARRon cDbaT Aot oo

synt hesi si ngnsvkrehbaset s of fornula (1) are disclosed in detail in

reference 23 d, include metho onpr i Si he.ste of .

ot ect s ng- s GasRaRErraiErogpaRRL PRk e PRl gorg- o
di ami no aci d aiadedsindcid-digl dihydsogesphosphate ané deladditionselts fymned ovithainpegagic or a
and hydr ogol ygh&al agspectively; reacting the free carboxylic

functional group with a reducing agent to yield a_ correspondin

al cottol ; de- Br@thedokyigfradaeangylpmisoy %@c@qdmawlgmadqchnqwmmq)drpxerg%1)

and thenr aCy|a@§d-bé’bﬁe-1Qﬁ—mqo%ilﬁﬁroéer%%@%é’ hridGtsaadiflor $ARE for@edivith an organic or
derivative of formyl a R20H, and subsequently freeing the termnal

ani ne functi 811?51’“%1%8% by hydrogenol ysis to yield a dianino al cohol

of genero%tsl1 formula Il1: HzNACHz p i H-(CHZI%i, OHd 20 NHRZ (11) which

ani no al'Codstheds fensvathsising pajupnisse fermuby (Chars slclogwd malsidrig rsfgrensgeldt and
in-an i riﬁdcljlﬁde%th/cﬂﬁlgompﬁsﬁl@&h@ﬁléps}bif:tﬂi‘otlactiﬁ?laﬂﬁ&ld fig¢iionaDyroaypsi in Positions ¢hind o
am nQ aci onpound. .0 ner or o - . :
o (B oyt oLl RAriaC by PR reb@bT el rhadity gl Tkllohsis and bydrogoysts
(1V): Xaepaitivelymr@etineCie) free Ganerdicziopctongicepyr with asredpgingypgent (tp \pyeld a
the ter doRadpoddifLaldhen e prdtébhas the AmlinedtbnaD groop i€ fostdh () aridftherr acylating

necessary, protecte . 0.. n al kyl .or ..ac I t

e T REArT Etyd B o e GRER el 8t 0B B St g e
pr esencgerofinal amipe dipictiong! agemby hydregepriysiste viell adiemine pleaks) opgengahiornylel:
to a catal ytic hydrogenation or other de-protection treatnment in

order to obtain the derivative otNGaREHE&H)P8rnula 1. -11 WO
20071015167 PCT/ 1B2006/ 002551 [ 0052] t hods for synthesising
adj upants of forrmula (I1) are also di ¥%rosed () detail in reference

23, and include nmethods conprising the steps of. protecting am ne
funct i oOR@icHI4RIP S1doRole Sbiidenstd if Gresgnce and paptizk candiinsing mgenfidn an gdfert solvent,

formul a H2N(CH NH2 +] 0 ' ' .
readily £O&F F&?’ gg-h (Ygf(%(g{ é)aglﬁd)%gp gégﬁ%ﬁ %ﬁ%ﬂ%@%@%ﬁ%@%féﬁﬂhﬁggct i ng
the free carboxylic functional XA-(CH)m-CH-{CH,),-COOH

NHR, (IID)

to provide a dipeptide compound of formula (IV):
XA(CH )m-CH-(CHz), - CONH(CH,) -CH(CH, ) zOH
s NHR, NHR, a

the terminal free alcohol functional group of which can be, if necessary, protected (e.g. by an alkyl or
acyl group, or any other suitable protecting group) or otherwise substituted, if needed, in presence of
a coupling agent. The protected alcohol may be subjected to a catalytic hydrogenation or other
de-protection treatment in order to obtain the derivative of general formula I

-11-



S group with a éeduéi ng agent to yield a correspondi ng al cohol,
de-protecting the amne functional group in position (q+l) and then
acyl ati ng lwo ma/oﬁ;m;f a carboxylic acid functional deri vatriy®od§o2ssi

formul a de protectlngt eter e functional

by hydr 05%% ScioF gygiseiang adppatis o ‘%@ﬁ&re 63?0 ﬁ%%?? o 466%%@24611 e 23,

whi ch amndonfﬂildbahﬂhods sompmi@ﬂ:edtepmoﬁo peieetitgeanine finptipial gieupscmrpdmnmsr(ml)

agent | nan]ﬂQo bmélllmﬁlglaXiQQ)tff%{‘B'lQl%eftIgme% ﬁNr wﬂ%{' W@b@ﬁ g& m Qéagents which
P

functional derivative
CH- ( CH2)ediipemdeien geifalysingnd idragenelysts, gspackyrL w?ﬁctﬂeﬁ yrigyplic functional

phosphorgtbuy @ith @a’ed@fngf agmmﬂo ayi¢liRQ) dRePoiidingyalochol deqdteding lthk @mine functional

compoun . .
-(CH2) m {S‘@ %59 tgﬁzlsy me&}ls OT 631'19%]}0'% (‘httgglal 1q§r1vat1ve ?f
wher e’ R fomga Rol@flcpn m@w e ﬁymmab@ma% Bctgrat ggemby frjragenelpgs to obtain
ot her al gnodnttho hluskel bOgEAkral fopmipladl; whidhi dincCaleohobis cofidetledliifi @tbsence of a peptide

phospho réépﬁéng‘ﬁa Q%pn?%aqog&p%ﬁ%b?gdggﬁglﬁ%ﬁﬂ{n & Hycge i act% gﬁgt?o%{io&eho&we of

agent, | ec
cat all%/tlgﬁﬂPr?Hﬁoﬁ@éﬁHafon on one hand in or der to de-protect the

al cohol functional group Optlm?iﬂzu,m{@(i@)g-tcomm acyl group R2 and on
the other, free the phosphate nctj onal group and t hen de- protect

t hrough hydrogenol ysis the second o l%,ﬁnal ly 20 present phosphate
functional group, in order to obtain e derivafilye of general
formul a V: (HO)x PO -(CH 2)mCH (CH2)"- CONH-(CHI )P CH(CH2 )gq OY

0 NH NH &, Mﬁfﬁ%ﬁ?}“df %ﬁh@&lbyy- @%Jpﬁérm ﬂa&icatl 'aP filia Qﬁbgiil@l@o pifve 5 Pbtide-like

formation e[r) neans OI?1 nm neral base.

St er eockFé’H‘i%E‘Wfé‘fmé‘ V& centres of acyl am no groups is determ ned
by initially used aniru,roa@Hy)).cCHH{OHgM FCONHEGH ERIT-Edls)SHer eochemi stry
of acyl am no groups deands on Fnltlal |y used fatty acid 25
configuration. One can gfart fr a di am no acw@r;havi ng h{gr
configuration or of a racem c nature. One can start fr Sh{&

hydroxyl at ed am no.a onf i atiqn.or, of ] C ..

1t 2 s Rl podical whis e radegioen Puttien Qs e al B Huteionsh eropp of
t he scopehic cdnlbe, if destrad |phnsph§1®&wbylaaphbsphmbfatlhg/agnn‘erh@mswe allp mﬁp&agent,
and not \?&El‘%dg&) % B%%R/P'aﬁz P&%Wrs\%)@&&gto%%%%@ﬂ gr)zﬁ:%mntﬂ%@ YWY i Brder

k VI )
o O ot ea bob ot g babarrea o7 st Ry phb, e

OM 294- NRe phsspiikhd filctidrial? grodP 28d then de-protect through hydrogenolysis the second optionally
20  present phosphate functional group, in order to obtain the derivative of general formula V:

{HO), PO ~(CH ) ;n-CH-(CHz )y - CONH-(CH )-CH-(CH, ) -O-Y

o NH NH

l l

R, R,

V)
and optionally performing the further step of salt formation by means of an organic or mineral base.

[0053] Stereochemistry of chiral centres of acylamino groups is determined by initially used amino
acid configuration whereas stereochemistry of acylamino groups depends on initially used fatty acid
25 configuration. One can start from a diamino acid having L or D configuration or of a racemic nature.
One can start from a hydroxylated amino acid of L, D configuration or of a racemic mixture. All such

stereoisomers or diastereoisomers are included in the scope of the invention.

[0054] particularly preferred adjuvants, and notably mono- and bis-phosphorylated compounds, are
those which are known as “OM-294-MP” (formula VI) and “OM-294-DP” (formula VII) [23]:

-12-



(HOV(O q gP(41{CH) NCHHO Ho (M) - OW294-DP Cl11H' C|H23

Csi H2a OW 174 [0055] OV 174 can be obtai ned through chemi cal
synthesi s, vapsooi@isaéns a triacyl motif fromlipid A |t pcgmbRosnozsss
described in nore detail in references 24-26. Reference 26 gives the
formula of OM 174 as: H2-OH Q Ho P,O O O HO HO NH Hp; OH HO O ii
HO (VI11) ~oose~ ThusoyPis NghRosphoryl at ed X3( 1--

6) -1 i nked di gl ucosam ne backborge, Bs foumg; in natural lipid A

OM 174 may be present in the rin of egates with a mcellar H
structure i.e. in which the |Iypid nol ecul es are packed with their
backbone on a cylindrical s ce wi tdo-the acy(VDo WELPHMBYi r ect ed
inwards, with the cylinde ®gl ves be&itg hexagonal |y packed. A
cubi ¢ phase nay be absent. <Amﬂa phase may al so be absent.

G ucosanit.ide phosphate derivatives [00571 Am noal kyl gl ucosam ni de
phosphate (AGP) derivatives (e.g. RC-529 [27,28]) are fatty

adj uvant s because of acyl chaigfs. I n géneral, these derivatives can

have the foll ow ng f la (29]: -13 WD, 2007/015167
PCT/ 1B2006/ 002581 REOY VOPEXOHL ~ ~ N R7 NH O R,
(Cn?)" D RO PR3 Rya ~c~e)Nch|\,!y PO “&A (DT
0
‘o (VIT) - OM-294-DP
CyHxn Gy

OM-174
100551 OM-174 can be obtained through chemical synthesis, and retains a triacyl motif from lipid A. It
5 is described in more detail in references 24-26. Reference 26 gives the formula of OM-174*as:

H,-OH
i '
HO/F"\O 0 Q
HO 4o ™ HO o on
0 HO Fl’
NHG~P<oH
o) o) 0
(s

HO

(VIID)
(90361 Thys OM-174 has a 1,4"-biphosphorylated B(1—6)-linked diglucosamine backbone, as found in
natural lipid A. OM-174 may be present in the form of aggregates with a micellar H; structure i.e. in
which the lipid molecules are packed with their backbone on a cylindrical surface with the acyl
10 chains directed inwards, with the cylinders themselves being hexagonally packed. A cubic phase may

be absent. A Hy phase may also be absent.

Glucosaminide phosphate derivatives
10057] Aminoalkyl glucosaminide phosphate (AGP) derivatives (e.g. RC-529 [27,28]) are fatty
adjuvants because of acyl chains. In general, these derivatives can have the following formula [29]:

-13-



wherein: f - X represents an oxygen or sulfur atomin either the
axial or equatorial position; - Y represents an oxygen atom or NH

group; 5 - wdhl708iley "P' and "q" are the sanme or di fferge&,ﬁ&/@Eﬁl
i ntegers fron10 to 6; - Rl, R2, and R3, which may be the sane

different, are fatty acyl residuyes having from1l to about 20 carbon
atons and where one of Rl, R2 ox R3 is optigpnal ly hydrogen; - R4 and
R5 are the sanme or differen@faigz%neﬂhﬁdgé%dhk dﬂh@thyl - R6 and R7
are the sane or differentoa ar e Yaydr ggen,| hyayox alkoxy,
phosphono, 10 phosphonooxy, sul fooX§ ani no, nercapto, cyano,
nitro, formyl or carboxy and/esteAs and am des\thereof; - Rs and R9
are the sane or differentf®a ar e/phosphono or ydfogen, with
preferably at |east one of “any/ or RO bei ng \phosphono. 10058] The
configuration of the 3' stedeogenyc centers to ich the normal fatty
acyl residues are is attached i or S, but preferably R The
stereochem stry of the carbdn atops to which R4or R5 are attached
can be Ror S. Al stereoisoyers,{both enanti.oners and di ast ereoners,
and m xtures thereof, are nsidered to fall wythin the scope of the
subj ect invention. Suitable @djuvants include lts of these
conpounds. {00591 A preferr AGPNconmpound is' RC-529', which can be
prepared as described in re 30:/ -14 WD 20071015167
PCT/ 1 B2006/ 002581 OH 0aPO Q' 0'* \O O NE O O Y CL'(X) Acyclic
synthetic lipid A anal ogs 10060) i pid A analpg that can be used as
an adjuvant in the conpositi®ms ok the inventi®n is ER 112022 [31],
a phospholipid di mer connected- vi &44n acycli-c backbongxyO MO 0 Z
4" x/1/ ~ Ol---\ Oa--0

‘wherein:

— X represents an oxygen or sulfur atom in either the axial or equatorial position;
— Y represents an oxygen atom or NH group;
5 —  "n","m", "p" and "q" are the same or different and are integers from 0 to 6;

— Ry, Ry, and R3, which may be the same or different, are fatty acyl residues having from 1 to
about 20 carbon atoms and where one of Ry, Rz or Rs is optionally hydrogen;

— Ry and Rs are the same or different and are hydrogen or methyl;

— Rg and Ry are the same or different and are hydrogen, hydroxy, alkoxy, phosphono,

10 phosphonooxy, sulfo, sulfooxy, amino, mercapto, cyano, nitro, formyl or carboxy and esters

and amides thereof;

— Rgand Ry are the same or different and are phosphono or hydrogen, with preferably at least

one of Rg and/or Ry being phosphono.

[0058] The configuration of the 3' stereogenic centers to which the normal fatty acyl residues are

is  attached is R or S, but preferably R. The stereochemistry of the carbon atoms to which R4 or Rs are
attached can be R or S. All stereoisomers, both enantiomers and diastereomers, and mixtures thereof,
are considered to fall within the scope of the subject invention. Suitable adjuvants include salts of
these compounds.
[009] A preferred AGP compound is ‘RC-529°, which can be prepared as described in ref. 30:
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Oz ZSO0O0 (Xl) [0061] Each nononeric unit of ER- 112022 contains 3
uni que fatty groups that are bound indirectly to a phosphate

di ester.

unsaturate
14- carbon, b-oxo-am de chain |inked
Thus, the conpound has 3 unique feat
occurring lipid A -15 WO 20‘%%9_

(i) ER-
second,

E.coli |
symetri

[0062) Sim | ar useful co

XVl, or

zltl Vo*"=0 o= a Za T ia~y #FAu
\9i iONtlp ~Rl'le % fde (

defi ned
804053' ,
804764' ,
O-CG('ii
rioC "'

-'1~o

TReo by ogheups i nclude a 10-carbon ether chai Npc@RBa00s/002581
gﬂiZ-carbon acyl oxy chain bound to the ether c g?n, and a

¢iibser to the phosphodi ester.
res conpared with naturally
- 002581 fromE. coli:
W G agpackbone; (ii)
porated within the
hosphoesters on
ical (six
ohydr at e backbone).
formula XV, XV or
& iou HO per 0 OH
HAd H ~,e {{ Ha)P N6
y.b \\fA R as as
in reference 32, su 3 A 803732, "ER
ER 804058', " ER 8§405 Y " JER 804680', "ER
ER 803022 or "ER 80%0 . 0. ; 0}'-0Y
s 0 Na HNCuaB aN~-/O O R804057 (Xvil) O

112022 is devoid of a
t he phosphates are

ipid A, and-(iii) the syruct
cally organi zed fat ci ds on
i ncl ude

salts thereof: XV

X)

Acyeclic synthetic lipid A analogs

[00601 A 1ipid A analog that can be used as an adjuvant in the compositions of the invention is

ER-112022 [31], a phospholipid dimer connected via an acyclic backbone:

=T
7
P ﬁ?TNO\/k/O\/Y\/\/\/
/ O
£ OY\/\":’.""/\/\/\
X
o
O

XD

[0061] o oh monomeric unit of ER-112022 contains 3 unique fatty groups that are bound indirectly to
a phosphate diester. The fat groups include a 10-carbon ether chain, an unsaturated 12-carbon
acyloxy chain bound to the ether chain, and a 14-carbon, b-oxo-amide chain linked closer to the

phosphodiester. Thus, the compound has 3 unique features compared with naturally occurring lipid A
-15-



~00 J o ER-803022 (XVIII) OAOOO0 0 -16 WO 2007/015167

PCT/ 1 B2006/ 002581 Conpounds containing lipids linked to a

phosphat e- gaRbRbBisig acyclic backbone can al so be used g1/ RRbdio3daLs.
such as the TLR4 antagoni st E5564 [ 33, 34 00,,oeo(om 0~~20

c$a( Caz|fipm Egeli; ()R 12022 isglovpid Phe cydiefe @lmdtateaba[cbb)t@m(u)‘momd ghetphosphates

aspect Ofe tﬂnssphaai@s?ars QRcofeRAS A Rithal |thé BMBInES of NBe WEBctOh] BHEKHBAY, a.ﬁfllke the

during antl ti,0 t the sur

W thin RETRCSGEi Eerh B el i it it ST e Cin Sinical finoed
aspect, fhm\wubropasmndadmhﬂmtebsckbs@m but at controlled | evel s

relative to the fatty adjuvant. [0064] The surfactant wl|l pically
be a snon®f? %slnmamcﬂxmmundsp;mludedmsawiﬂyfou:md@é(lvh&v oa?(é’l,aqr;s@a r¢ofund
10 in vaccine formulations. Oganic surfactants are preferred. These
are typically the reacXion product of anX kyl ene oxide (e. gVl
ethylene oxide) with a fatty al cohol, fatty acid, alkylphenol,

al kyl am ne or ot her xapprQpri at e corrpoun;zl"~h’&m ng at Ieast/‘?‘né\a(‘i{i. ve
h , amgnes

hydrogen atom For F;b’st suffact ant s t heffbst Xcommon al co

and acids have a carbon ch§| n | engi.i bt he £8- Clk3LThe nogty—e

comon al |yl phenol S lare no‘gly'il phenol an octyl hendl . Surflact ant s

cont ai ni ng pol y(oxy ﬁ;ﬂhene)(cu?),15 resid %are p&etj cul ar]y/} referred‘"is';_,
[ 00651 For exanpl ¢ CHhe i tion cﬁn usedsa irh su/f agfant s e N
i ncl udi ng, but nof I5,| it edh éf the Pd] yoxyet hylFene sogbjytan esteri ,,f
surfactants (corrrmnjz% refe 2,ed to as_t Twee , especiqlly :

pol ysorbate 20 @vﬁ‘h’pol ysorb}r‘éﬁeSO ceop yner s #0 \,et hyl engmoxi de (
propyl ene oxi de (Pé) and/ or . butyl ene oxide (BO, sol
DOWAXTM t r adenane, such as | i near EQ PO bl ock 20 copal yners; Foow
oct oxynol s, which can vary in the nunber of repeating ethoxy
(oxy- 1, 2- et hasdeiined)in referenges32, wichhs GER 863068, ‘31(8037[3’[20r‘1EB(BQM3’(ﬁR804058’
t-octyl phe““;ﬁﬁ%&%‘)h%ﬂ%ﬂ%o*ﬁ}z b®icoe @RW?M’%@MOZQ B GRERUO5T e.g.:
(oct yl phenoxy) pol yet Roxyet handl (I GEPAL CA- 6:30 NP- 40) ;
pol yoxyet hyl ene fatty ethers derived froml ryI cetyl, stearyl and
ol eyl al cohols (known as Brij surfactants), as
triethyl eneglycol nonol aurylp ether (Brij (8) and sorbitan esters
(commonly referred to as I(:)h# W@Ilas sorbitan trioleate
(Span 85) and sorbitan oljaur at [00661 Two specific surfactants
of interest are Triton/ X-100 and e 20. Thus preferred

HN

(o]
Te) 0 0
>= )1\ © ER804057 (XVII)

HY 0 CuHy

g N

O—P—0Q

O Na I’[NWC\ f1308]

(o) Q

0~jr/“\\//\\J/”\\//“\\//\\V/’
j\/\)’\/\A/\/\ ER-803022 (X VIII)
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enbodi nents of the first aspect of the invention substantially avoid
the use of these two non-ionic surfactants in particular, and
preferably ywybstapisal | y avoid the use of any non-i oni CfPﬁlﬁIﬁii‘)G&/ﬁ?%sl
Simlarly, preferred enbodi nents of the second aspect of the

i nvent i drpmpwendsreoatainingdipids dimjseshie ptphogbateeentaisinapeliclie backhenerin alpebeused as
t WO NON-pdRRbifs, SHeH B HeAITIREH antagdnidd@586403584H167 PCT/ 1B2006/ 002581

100671 The invention is particularly suitable for use with

pol ysorbate 20. This surfacta has &
for adm nistration to humafs |
Surfactants can be classified k i r T HLBA (bydraphil e/ Jdnpaphi | e
bal ance). Preferred surfalP&itts pf tHe i Hven]i onf have a HLB of at

| east 10, preferably atwml@agt~L5,0a nore pr blywad, 5 | east 16.
10069] To avoid adm nistering |arge® doses of the surfactant to a
patient in the second aspe&t of the jnvention, it is preferred that
the concentration of the surfactant ijn the conposition should be no
nore than 50.tg/m e.g. i ; 5 sghnl, <30g/m, <25 sg/m,
<20g/ M, <1511g/mM, <10g/m, <5.tg/m, etc. A concentration of
<20vg/ m is pref 0 The antigen 100701 The invention inquXb@)s
the use of an antigen. The invention is particularly suitable for ‘use
W th ar_lmegg%ctg,};yat are typically purified by using surfactants.

These a ens are typically lipophilic. They wll usually include .
at | é&as {T&%ﬁ@hq f%@@%gpﬁﬁﬁ %@gﬁtiga gubatﬁnéﬂlw ﬁ‘f%%si s ﬁ? \?P%¥3Pb during antigen
| oc ﬁl is Q)utri_kll_ﬁatioﬁ,rﬁublg@@t thé Subfabtat i$ hqy ifamlla ivlithjnethe antigen exmpohent ssedfiathe ikntion.
at hogen, e_inyenti a f ; Y

B face TbT geteid S0t B PreRy RGOl pho Ml ol ertB Rttt o By
ant i gen adwypdnent i ncludes a surfactant. Rather than being a sinple

m xture of antigen and surfactant, it is preferred that the antigen
and sur '8¢t Bt susthasent avill wicely bhe neryionicopriaptant mprtisylarly those that are already found

Anti gen/ig %d‘cﬁﬁ_tfamula@i@md) 0B268R suffEdtahtbeareprefemred. dhbse &feablbi]lc:dls'ehie Jeiqnios progect of
cont ai ni ng .anti gen, and ni.osone ich. are . v r -
synt het i%® q’lnlg'ﬁ?lﬁgixbdeafaﬁﬁh?t F°i oé“c% W\é‘ég]rfap%@agifsg?hois%@e?%?’raeé Bt0nd SJtamine or
ant i gen/ahar bppropriate comoheskhavingat lsast oncastise kydregsa etom. Sorgnag; pyrfpeignts the most
gnt i g_elr)"conﬂwh l il&&l@lﬁ%)_ﬂminlaﬁ aIRHTBQ&@sﬂE@JeOJ calﬁranf datnrRhgth R@ftﬁefrﬁﬁhge C3%s. The most
escri bes how reconbi nant artic can . retain

was use&oﬂmqnnﬁli%(clﬂléqnf’f; oio)s inp?yiégp nap(du%aﬁﬁheﬂglg S’I“v\fg%anmsz 8°n\£%rﬁgﬁéggkm&hene)
HBsAG) . resi@@7 2k pitiieuladgprefsrred.er red antigen for use with the second

aspect of the invention is thus the surface antigen of hepatitis B
virus (HE% Fori exandple, filer mverttios b tbarseda with -ssiftrtaniscmblugiag.t but|nog limited to: the

(aver ag&,o .°§Wé‘ﬁ2§’r§%ﬁag% sel®dthhis (cBfireRlyN@fcrel 1B1 £ tHBL Tweens), especially

abbi shegmsaf ety profile
ing witWinYWacei nes. | o006sl

conpri sin osp i.pi and a non-jonic sur t ant such

ol ysor thorbeie gt boi e Py SBPARERCAHIBEN ith GRS aions PHOL P, ancror
parti cl eubénengxiper(BO),cadld amder HBODOWEAX™ treddname,t supbpesclinet EQEO block
i nventio v r r rs HBERGfl egﬂ@ggﬁ fosi 1 2ROyl
is p%}ri fclrag%lpl\?ﬁghgﬁtgxﬁﬁg ﬁggﬁg%d r\%ﬁl?]otﬁ‘lig ur]gb afcr;pa tls, tﬁﬁ%{t at OJI hﬁ. li,)
HBSAg peedRe BitiGESRHOR (THISBrFa Pt ey IDER PR et ool Ry i of tieytar
i( a}s s/; f erigReest; \Q?&t{lpﬁdﬁexyf)pdlyeﬁmay&thar:wthEBﬁL mzamﬂdPhLQOIyo§yfyhm u?ﬁtty ethers

i s, ane n s [ &uch

HBV i rc}egxedcgrr?g} E%eusr§1<1 b]g @Qha?%rg};elragoro gg)lsg%?%(ﬁ%étéﬁﬁyaa?gui efraéteg?t? e}lcn %
coat or tciatﬂ;slmb,glyaﬁldmon@awlr etherc @i 30); and sorbitan esters (commonly referred to as the

25 SPANS), such as sorbitan trioleate (Span 85) and sorbitan monolaurate.

90661 Tywo specific surfactants of interest are Triton X-100 and polysorbate 20. Thus preferred
embodiments of the first aspect of the invention substantially avoid the use of these two non-ionic
surfactants in particular, and preferably substantially avoid the use of any non-icnic surfactant.
Similarly, preferred embodiments of the second aspect of the invention use an antigen component

30  that comprises one of these two non-ionic surfactants.
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contains the viral DNA genone. The maj or conponent of the capsid is a
protein known as HBV surface antigen or, nore conmonly, 'HBsAg',
which is typbs@bhikigy 226-am no aci d pol ypeptide with apiRhffbddbss

wei ght of -24 kDa. Al existing hepatitis B vaccines contain HBsAg,

and whe*ThTke B5emtivni iganrticslagy ehitable &ree tvdthapelpsorhate 2@ cBiis surfactant has an

sti mul ateGgbiishey AfRFpetileTor a‘afnnﬁﬂiahoﬂ'ﬁshﬁﬁlaﬁsnfdcﬁ@ﬂ%@ﬁthm%b&ﬁbspr ot ect
agai nst HBV infection. -18 WO 2007/015167 PCT/ 1B2006/ 002581 [ 00751

ﬁg{ h\égc ?q;q\j]g |S\[/{§£th nﬁsfut"?“ ?"r? H@mdc théir "R | {arg‘.ﬁlll\é%%hlﬁhﬁaﬁdcé)s tPreferred
pl asna PG O BESPY P%"egelilgé] b &ighs! Ih, BREHS 5 e, | FELmE® Préglfbty o

are syntléwsiezed in the liver and rel eased into the bl ood stream

during an HBV infection. The second way involves expressing the

pr ot ei n 9! Teavndhdmainistebhi larpd dases of HBsHgactant tous patigint in the eecBndraspre bf the

of the i ﬁﬂ&d{ (i)lnlé ﬁ SEOMY BB RbAKniEXiBh ©F %Iﬁdsuﬁﬁctéiﬁ%tthec&)‘rﬂp%mtl&lbﬁoﬁﬂ'& no
e cC

yeast s i'nc arorn ces suc ce VISI S

as, P.pdatprihay Vpsimness it 8”%@310&3%\‘53‘““ ﬁﬂ”ﬁf g@pgﬁgl( Ql%”g/ml
al t er natd19gg/mi, RS ughil) e A @acenbeticeol <2GpAdl is prefeaedxrrbl nant mamal i an
(e.g. in Chinese hamster ovary (CHO. COs cells, Bu3 cells, etc.),
inseqt (feYnublsi N9 bacul ovirus vectors), or plant cells. In general,
however, yeast expression is used. 10 100761 The yeast-expressed

HBsAg | & % F Bledmerntign invelvesl the wssyif an awfisenibe feyerfian iy parfipasly sujtable foguse with
the lol aa%ﬁ@en@%lfa{ rb %ldarl piteriel, byXiag tsm@éﬁﬁ@sae@la driBghe atﬁyjﬂ%@ﬂggbl’?hc They
non- gl ycasyl a re er 0

use Wt ﬁ"”ﬁ “?lﬁv@ﬁl?‘?% ﬁ% eﬁgcoéﬁsteanfrfmrmbswﬁ’ B v m’rﬁr%:{l)n c@gﬁ " HEOS locg[se the
pr epar edntigenhwititin a fipidrbilskerfg. loh Muﬁﬂ@onf@tpa&@mna e atvmwn is partlcularly useful

Yeasts expias 4l villsHdaRantims.es may include phosphatidylinositol,
which is not found in natural HBV virions. The particles nay also 15

i ncl ude mﬂn{‘ﬂrﬂﬁé Qb I\E&JGE th@invlﬂﬁ%n' e Qﬁtfk%ﬁ c&rﬁpo‘h&ﬁt%ﬂlﬁe?afsﬁ&daﬂﬂm@er than
system [ 100771

for HB re known
art (e. daemg é}én'?@? gmgeyre anty@en ?rﬁl‘}ggag; | 1& gyefeﬂgg g}gg@g gf%:l%eﬂ anc? surfa thht sho%ld
aspect df it e foruefitai aompltxeAnngm/surlﬁacmt cimpdexad mclude Sl@’f@@pﬁf—%_@:‘tﬂ&ﬁ@ lipegomes

not. use Cgohﬂlmﬁ%ozﬁ'ﬁl g H&?orﬁ&c Qﬂféh ARPRGIcIe Forklee ﬁ'oﬁmv%ﬂieﬂ@ nbtiéific @mphiphilic
non-ioni c surfact Ur| ficatio

becoes GREBMIST ét@ﬂfe’frﬁ% aniey ‘frfaﬁté}’t paR q‘fxc i %Péé ﬂggtﬁd‘eB?‘t%ﬁ%tsur 3% jantigen,
pol ysor hatifie@i tROpdsencaef sdifsstanptHetimerse 35 desorityis hawreopabgpntcBy/eg mﬁlcieﬁ gan

start of i BBiaN
i e HIY S IR b St i

purifi ca g}le?érrelg'laafn{l i oehde VQHIS&IU Qécl‘ﬂdqaspwtto'f el lh‘i'éhﬁ&ﬂ RNhusSthe Surface |

exclusion ¢ FOWH nion exg

ul t r acermfiga ey aerasiHs Bdférslaﬂ@% in the formeg éP‘?SFaequErSPgﬁt°F‘d%m%“§é%“teé@e figgpoter

be pgseci dIlab&It @0n:@f, tiseluded 4 liphtl Statt domprisiag Gothiphbspholipiqscing et toptienie surfactant,

gl ycol), E,S rﬁ E& O%I.loﬁ’l ald{ bp&n bk ﬁl@&?ﬂogafgﬁ it gﬂég&ﬂtklferdﬁltlﬁ ification.
? pé’ PRE°S

Bef ore oF° ion 0SSI to stabilise

HBSAG pags| @ﬁg@% &slge%E we}h{iorr qLuBlgeD fi?er PGS o f—l@@ﬂ?lléjgﬁ'&yﬁlewhlch

can then be ratron or r onat Oeglflg Lil‘t er
steri| e HBiAg iatudfiedraif Q)léthfsleel of ngypipgie svﬁ@tqqesﬂgc jthat F%P%F“‘f F gps not
HBV subtiyRepdstéBny s%ﬁ@&% th&te RO bidingnintePertrve with theSfamuaioant. a surface

antigen may include all or part of a pre-S sequence, 30 such as all
or pgyt @ AeDkis B hinBNEHBY) i bR §12he RAGNESnts which causes viral hepatitis. The HBV

virion consists of an inner core surrounded by an outer protein coat or capsid, and the viral core
contains the viral DNA genome. The major component of the capsid is a protein known as HBV
surface antigen or, more commonly, ‘HBsAg’, which is typically a 226-amino acid polypeptide with
a molecular weight of ~24 kDa. All existing hepatitis B vaccines contain HBsAg, and when this
35 antigen is administered to a normal vaccinee it stimulates the production of anti-HBsAg antibodies

which protect against HBV infection.
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100817 OGther viral surface antigens that can be used with the
invention will generally be envel ope glycoproteins from envel oped

viruses. Viy@hoosMishgce antigens for use with the inventipe 8206002581
include, but are not limted to: - Aretroviridae IQrotel n.

Ret r ovi ri°HRer vaveing sreniisettiey HBshpeandn hadep i fae weks I8¢ fingt metbed ingslves purifying
' nt er eStthe aAtigbm ! paf fcuiaEELtMrA frofd the/plidkna (Lf%htoﬂi% He ;znéaa @b, @QfaYge\(juEMﬁles of
: odefj.cle Vi T.uS

HI v- 2) n%ge?ﬁe W%ﬁﬂ%ﬁd‘é’fl F‘t?qaﬁfcﬁi‘d\ff’%% ’(“5 Mg’% i %%%g an ’6@&3”@79 o5 The
and hunmssacap wagnivolyss expt@sigOiREOGEI0 DB 1®¢mbl§wtlﬂ3@® 06todR $BsAg-foruse with the
par ?r%xijldddgﬁt Hvehilon $H G oRABinhRE Exﬂ?és@écﬁ'érﬂ ye?s@rcﬁﬂyx%{abled%sts include
i ncl ude ar anyxovi r i nag, ude XOV],I use

Rubul avi§¥adeeongees (Fhi 35| F\?F”F‘C@’é@%ﬁf’m ((g‘}" tﬁse {Wﬁ; °F|#{%nsﬁ$ (@ygh as
i ncl udesH pbigmépla)tovtss As es altéthative cthe afitigen tcar bs BXprcﬁsetdmierecombmant mammalian

par ai nf '(H%”ﬁacﬁ‘h%%a&g’ I:Mvgnhmﬁ) Rﬁjsaégf% ORhY bils, SR ARYPERLs. Viihd! Baculovirus

Peste De viTus, Measles virus, nps Vi rus,

respi ratVGP?erVﬁElﬁtlcﬁ]lls In generak hasgver, KpastPAssIQds U8ndr a Vi r us, Equi ne
Mor bi | 17 y , Lyssavirus and I\/Ena le vir ir

prot &in.' %E{TWP?SF -GERECSSHCB S I8 REctavRln o g 33’1@5‘6'{;‘1‘\15? Pﬁ%’ggﬁsx ,55 fﬁ ‘Réhe

gl ycopr giighagpusifiedpro@iconpdbtiexpidesed BBsAY is\,genebraiaendmﬁgij'ousi\éatexb randhthisi is the e®st
and to rp%/ rtrcﬁls t%%‘lﬁgh?ggg %orQIse '\Aﬁﬁm%ﬁf ﬁl(’?&ltlﬂlq | i é f18s ﬁ'igﬁ'@ @mﬁﬁﬁ A%iahdeSSbe

(i ncludi™n avi rus ectl ous %}ﬂ% itis
Vi r us, mnawé Withoat the gisk oéé;qosldmclqcfsccmwru%aﬂomwaﬁfe“méﬁat RATtiqls may
Por ci ne igglhdtesHospheti@llibbidl, Wiithsis o0 f@int én metweay GIBN ivirhs. (e particles may also

ence phal Qe ik Soxid b e oI5 Bffsch AR SO RS APRkEr | L1 S

viru erne Virus. ae proteln, as the G

pr ot ei n. [00 an; éBﬁé%g%ewun 1@%?{3@?9&% \;/1!1' fthe art gee%'sgﬂegvﬂf@s@ﬁthese various

Lyssavi ruse or habdovi ruse
Nuc| eor habrteses, taesfist asppat ok ehs ipyention Bsee gke iniwichia nowsionio uefpotat iyt upgds In

Virus, ris e sesbhd as the Mk/ériﬂlsn uib@‘dlnﬂﬁ-lcenﬁﬂwmtﬁit dinéveepurification, sueh fhat
togavirid avi r

n ©
b, vi reBEctn e s nPiRe BEF ol A AR G AESARE Ysing polysorbaty 20
Viest & n dmiog pisaiplien of redombiness, ye@é a¢llsiet theefp of pquﬁ:cwn iy g preferrgd wgy fojatroduce

Aur a vi rtﬁésurﬁé’t%%bth‘élmw@&fc[éﬁh Forest virus avis-A, bebaru virus,
Buggy Creek 20 virus, chikungunya virus, Everglades virus, Fort

Mor gan worsug, r&%fre%hnéfthwﬁn Hi s3B! RRdgatidn itolves aﬂbiyeeyllda@ﬁaﬁhnvmframtratwn size

Mayaro virus, M ddel b Vi I.us 0 Vi,Jrus
Vi rus, oexﬁ&‘/‘?}ﬁ‘b q’S?HW&’gWJ Yisnigst 2 quﬂgmat%rs%hyﬁuﬁwe&hfugalon Qgééﬁ{n%aand
Vi rus, Lmue filtmtis:, Lysies mey| berprevipiiated aBercoeP istuptipes (ag psiss a@ﬁlaetvﬁaﬁeaglwl),

virus, %gqg §01(1 (ién, Yeall) ¥ Qtﬂfaﬁitﬁh@n Wefoe bd Aét t\hb @ﬂeﬂﬁ&‘iltratlon it is possible
Fl avivi r| da nc

viTuses i
Vi ruses BrSae %@gég.m&r%%@w@a@tw i ST g A Tl RRRAY AL LAy be
fever vitkmsyedbapitrafitention celptrhkinategraphy. L&lrthmmnlerﬁltretlommayéve ugd. ~ Loui s
encephalitis virus, bovine diarrhea virus and tick-borne
encephal[PW9i3he(Hst§)giybmﬁ&blyﬁdmmWawiypé g@be. prot ei n. Bunyaviri dae
i ncl ude Bunyaviruses, Nairoviruses, Phleboviruses, -

[0080) 1, addition to the S’ sequence, a surface antigen may include all or part of a pre-S sequence,

30  such as all or part of a pre-S1 and/or pre-S2 sequence.

[0081] Oher viral surface antigens that can be used with the invention will generally be envelope
glycoproteins from enveloped viruses. Viral surface antigens for use with the invention can include,
but are not limited to:
— A retroviridae protein. Retroviridae include lentiviruses and spumaviruses. Viruses of interest
35 include HTLV-I, HTLV-II, feline immunodeficiency virus (FIV), human immunodeficiency
virus (HIV, including HIV-1 and HIV-2), simian immunodeficiency virus (SIV), chimpanzee

foamy virus and human spumavirus.
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Hant avi ruses, and Tospoviruses. Viruses of interest include
bunyavi rus, Bunyamaera virus, 30 california encephalitis virus, La

Cross Vi rusyobisbsagy virus, Sin Nonbre virus, Crinmean cepg8s2006/002581
henorrhagi c fever virus, Sandfly fever Sicilian virus and Rift valley

fever virus. Apagmgouinided protginesysh et e F profgie Farrprerdadse dedlusgda) the

|h y rrpgocy_t i _cdqigghmygmméagmiu?in‘ujjuﬂébsaarBajn@wvimkesusubumﬁugeasmibnuﬁmscs afd
epadnavi ri rotein (inc n S . A .inclu

ort hohepadnaig}tgﬁg‘?umgglglﬁﬁdwg{fk ﬁ@bu &sn@g%?eﬁlgggﬁg%g v\}\%ﬁg %glsnlterl%sh%lgl.ﬁde _

hepatitis B \paraindluerizhvisus/(PF\g), hfiraan pagemynevimg.dingpressiidrus.figeie DegPetit Ruminant

hepatj tis B Wikl MeaVIBOHRRUAmPERRL] tbdphraBrydyfidiSial WO (RIV)NRIPSE Virus, Hendra

hepatitis B vir ugi ,aé\it L@lﬂs Jl(él\?{% hepat 'é{'ih/féhe{ ufé’v'dUCk hepatitis B

virus, heron YiBPSatquRe OIS | Grus SO /EpAtTtis B virus.

- 20 WO 2007/ Of RilGifia R Trble B2 PRAARAE BRude the MAIPRFMEHOHBRsA! Ot €i n.

Her pesviridae include Sinplexviruses, Varicelloviruses,
Roseol ovi r tsefsspil@yslnpytdins\of p geresaviridae.diesapayipdacripgeds coronaviruses and

tLK mp E ocry IOL OVhoWiRiRSs. #itses Bbﬁ@l:jréépmbma@ﬁgs huanrdg_ﬁQSViﬂkesi\}ﬂkﬁnﬂﬁlg&hei srde

€ nunman ner pes VI ruses, .| ual n rpes | X | rTuUses .
Var i 8ol | a- 2o PBRIPL Y Pl fFtop e B RE PO PRefiupe R A Mhurine
Cyt onmegal ovi rheatitiCiiu)s, Péoine ppitiemip daucheandrug Pordingdiemagglvtmatingangerholomyaitis

7 (HAV7),  ang,bHegRihe HRhAESNBIE BfstrBerkdriik ViYE) andgidine vkt abl e anti gens
may be sel ect eg rom glycoproteins gB, gcl’ihta%D and gH (e. in HSV).

HSV gD2 i s—pa thiabdevixidhy piotest, ewchad the G pnte(dr Rhabrysitdeernclse Rbabslogirypes,
gr E homyx 0;“ r '@&ﬁﬂoﬁmg&q gyésaxﬁwdgspﬁﬂlemef&?u@act dﬂ%?(})ﬁruséélah% ses.
ntigens fromi uenza viryses are preferred. (i nfluenza. . O .
viru®, incl dﬁf"%@rhali‘g’vgﬂﬁef'ac‘ﬂls YR “ﬁ@ﬂgﬁﬁfcglaf ﬁ?rﬁ’at?ﬁK}rusaﬁa?’ B il
neur am ni dasendkd)virus, bosiné ephiemsel feverafrusur f ace antigens are typically
purified by using surfactants, .and.s antigen .. onent. can ..
i ncl ude a sur® Degviridae pplsip; [agpyrfay I?C?u‘%lr‘lggl@ﬁ’f“?%ang Iﬁ’g}%ﬂ%‘?ﬁr\tgfl’és%og Pigrest
i ncl udi ng | i pheisde Staibis3irud,Festemvaed Westarniegcephalisis wiredes | SenpikirForest virus, rubella
particul ate as’?xrulls, iRARS BALAR MNB! BenRh Fold&ivADs RANALbeard Ik, Buggy Creek
conprise a viral suyrface anti %sn 1acrlld a h(SaEt erl\gl o%gus anéélﬁgrh glmi'llandsJ
i nst #hce, it VESKHIRRSEY ¥ ise By fglade g ripSRY UETEHEE 5 het & 61%0G0Us
antigens to evifb,0KyzylHBschgims,ablayart yirgsp Middadving wirisn Morcpraba Vise dumu virus,
[0084] For exgh§ virlef 2 plufa (sl ®RSs Bberttinds, 1 @ virgs, Una
HBSAg to give a Igggltr‘(ﬁasfr? ﬁ%ﬁcﬁyog (\)’%E:’g%gouglé ssenbl.%rd rl %t o@ggrt |vél es
that resenbl eVifat Yenszughugguins proephalits Yips 4o éﬂ%ﬂf‘ﬂoad"érﬁ@i ty, consistent
with a lipid b (e tor2 PXeiARda A FEPviERAR: HERNESHhvidkusahout
100 per parti%?{a@g%éed Egﬁi&%@m\/\gsoﬁablé toafoLd% ig?o its n%:ti‘i/iecVi
conf &t mat i on Restiipyees pad Heprciviers Bruses R ntres msiudp Seiepay e bPaY Y, V25
Simlarly, Hydlgp&vecyiigpeaecdaephdit virwpwest aide tigusnStklowis dnaepdaltis|virus,
fusions with HBsSA . : WS | fiiassenbl ed in yeast
into 22nm i pbc?ﬁ%r% 8? ié‘frﬁl&gvé‘ﬁ“ ?rcl:c}éﬁo%eme%%gfé?%)ivsﬁgppr oach has al so
been used fora pwlyavitidacyRéieinnBanyaReifierisrhale Bbyavapses.Naitohiauses Phlebgyiysesf
up to 6laa fxomt ' i i Qe Bl WY 1vads, Hth ParkA&a virus,
HBsAg sequenc an agﬁgs%f’%%&% %?3“9@5%%@?589%&6” d ,Ba‘r:éi %@g&s cqu c{?rel iin(?imts
an anti - gpl 9C-aliferimencerhsbngms; i GRpsidmes Hapiapnoyigiican B Ydor Al
prot ei n havi n@ndbhenRPBadis fér Arué-SaRdflysferpu Sivilian ofrud dnd Rift valleyfpor vinwi t e

protein expressed as _ o L o .
—  An arenaviridae protein. Arenaviridae include lymphocytic choriomeningitis virus, 1ppy virus

and lassa virus.
— A hepadnaviridae protein (including HBsAg). Hepadnaviridae include orthohepadnaviruses
35 and avihepadnaviruses. As well as human hepatitis B virus, this viral family includes ground
squirrel hepatitis B virus, woodchuck hepatitis B virus, woolly monkey hepatitis B virus,
arctic squirrel hepatitis virus, duck hepatitis B virus, heron hepatitis B virus, and Ross’ goose

hepatitis B virus.
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a fusion protein with HBsAg. Reference 67 reports the production in
yeast of virus-like particles conposed of Pfsl6 fused to HBsAg.

Ref erence 8o 94osslseges a hybrid antigen in which the  perigaepsnozss
ci rcunsporozoite protein is fused to HBsAg. Reference 69 discloses a

fusi on of +h& I@uee\nndaa@kotemd@vrmsvmtﬂaetlhdudiveﬁimzlex‘tﬂéw@uﬁfﬂa@@owlmﬁﬁsot ein
'CI)'];] F.vi Va])c( H%ké%tbfvfrﬁ’sre t HEPHIOOMER, M@&ﬁégaﬁtfﬁ%eﬁtyﬁgh&%’pmlrﬂéﬁb Sllldle

e use o or sen [ nt i
particul ate %A‘\ﬁ?qvéms F‘@F%‘?’tn%\%gf Im':l%‘ﬁia\y\]ﬁ uﬁ’af‘qﬁ t’rusef’dﬁg'éfﬁ g?‘ﬁb U8 he
i nventi on casldqﬂem‘éwes/\(HSV)hqueHa-mster gmiVZNé.tEpefemrﬁaHS‘éma EBYal
surface anti mﬂrus REIEH AR Ser ARV B S THEVRR, EReiaA T RIpREaHS 7RHHVIRN

may be |nsert o the vi y be
fused to the? IEIE\‘F‘?H %ﬂgesﬁ}r“séa m)n‘ﬁ% %BF%WE‘%%?"P 3139 g’ B Peﬁecc’t:eél(%) i
sequence. | f gBbopirbteinngB, gls gWiand gHeg fimEEVAMIGEPR banrtiaglednmpyelort t o

il 5 asserl PK ORtongioaur a1 OB s b stiey e b8, o
this asse Fl
proteins, t hmrimes @nmgngduwm mﬂtargewrumrbye&rrgdﬁlmﬂlbm%ﬁ onfy Vlﬂlsb acdpding
fungys, fromg,gpal tlﬁma%élﬁﬁﬂlﬁmfdﬁa/of Héﬁl‘amﬂ%ﬂas‘é‘%ﬁ E' tion, the

het er ol ogous ant | ge I's not” HBsAQ), etc I'S possi to include a
conpl et & HeTlesovvg cusfaantritigens am tymallmnbnﬁ@ﬂ by osiag nurf@‘ﬁtﬁmsl pnd g0 thgraatigen

usual tq P&Ae\l}ﬂ%n ﬁﬂluﬁ@ Rk GR) l'nf: pgﬁlé’ﬂm?y']? Rient 118 pafichigR %rrrﬁnél&ﬂﬁ@ﬂplds

Partlcular re the vira urface "antigen is HBsAg, the
het er ol mufheaiﬂ\tléng Rend WpaﬁicMate%nﬁ@éﬁQ@héémoﬁﬁinﬂupaf Histon protems that

Pl asmodi um vi va asm) i ym mal_arj ae .or Suj t

HV ant icq@pgser s Virahawiiacs a%ﬂganﬂfolﬁtﬁ%log%ﬁ Iaﬁtb@'@n gllﬁﬂféPsg e dt 58S ?Vo'? %lﬁlr?e the
gpl23 orHBMAlgisgRRhe to hetarglogoussntifxas eofxploB 3IBsASisiabiity te anemla cliltp anrtieles.
antigens for making HBsAg hybrids nmay be based on a subunit of the

Ci I’CUTTBW]OE@IekanﬂbLnfeMCaﬁB irepeints (fUSEHR"of HHV¢. gnlRbyo MBsAgrie |givgen protein that

bet ween spon ﬂ-{gol%gy % gerﬁtg&f ﬂﬁ?ﬁ) T;l'e§ &a%%%lmphétfve (}ﬁfsggl s 13)31zeaalﬁdld@ﬁsny,

they may™inc reglan
i ncl udi regnsiftent Mthmhp@zcoa}w%%%ﬁ @gutfzﬁdwﬁﬂflﬁegp@ot“&P %Ph%f|a$°“"§h¢ X‘&Pﬁﬁl&e The
the i nV%@llmas dBRYo Bids ihfodtsanativegmnafoknaimn imthe RIS, gndwkthinkd itoriolaginal agtivity.

o B8R 0 B A L0 b i 8 i o
repeat s ﬁxsemnprpuqm sglf-asspinbleg in Yspe inte g20sm lipaprotein pyticles 98] 367 to 390),
fused to the N-term nus of HBsAg by four is am no acids of

reS2

por t i on “67) Tsanproatkhiens alsp hreswsed far inalagia yaceingsy Kefesengg 6?)%9?%9&‘@559[)%? of up
i ncl ude ¢, 'd?héi%oﬁ]pﬂhb rlﬁdlhrliaygﬂmseﬂlh@éﬂ peid) inbefted ditb tthe mIBsAgﬁeqneecm and Ikt the
sequence of ad. e

e e e, SO A1 RO B e o
ei t her treportzami pnaeinbpdeg mwpmo 4-mg ssavsnes of therfdtiﬂnPSHOéﬂZeFt‘p%rPiﬁm oxpigssgd as
to am ng RGbHHrotiid X@t%&-IEéAﬁeHr&icelm re}foli'l@ mhdﬂ;rf)diicﬁbrpa{ yerast d:ﬂRBﬂs liké pirticles
20 (Vi y b o BRTA Mg da AT BFRPRRTS] SliBiofts ol ity B 1 wOE e
gi ven asiBEQpoBzNe phidmis fusddeteeHBeA (Rf(f@fe@%ﬁ% dsqtpsge p fusiony pf the C-terminal
ref er ence,; I\%)Zrnf the merozmte surface 1 E’ rotein of P.vivax, which formed immunogenic particles of 20-45

A NAN-DIEIQQIg for presen Nﬁ'ﬁ%“ﬁ%“f%’yﬁ%ﬁﬁwﬁﬁwmﬁwﬁﬁpw is

PNANPNA nm size. The use o

NPNANPNHAEIGROREHINMRABRNRAYDENNANNAVKNNNNEEPSDKHI EQYLKKI KNSI STEWSPCSV
TCGNG Q

VRI KPGSARKP R 12 Yt Grt<tan G s A BShENG NGRS FkiMeNpTISGRVigh suncoadizes prd 2
RILTI P%eterologous antigen. The heterologous antigen may be inserted into the viral surface antigen
sequence, or may be fused to the N-terminus or C-terminus of the viral surface antigen sequence. If

35 the native viral surface antigen can assemble into particles (e.g. HBsAg) then the insertion or fusion

Pt

will not prevent this assembly.
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25 LDSWWATSLNFL GGSPVCL GONSQSPTSNHSPTSCPPI CPGYRWVCLRRFI | FLFI LLLCLI
FLLVLLDYQGWLPVC

PLI PGSTTTNY@%#67 /611 AQGNSM-PSCCCTKPTDGNCTCI P PSS\/\AFAKYL%%{@%$LL
VPFVQWF VG SPTVW. SAI WWMWYWGPSLYSI VS PFI PLLPI FFCLW/YI (SEQ ID

[00891 THY Ihyttesd lybpid proséins, thedelowlagopy antigadnayrbeyimasa bactesiumg fram o diengan diom

Spg?g: Egﬁ pﬁﬁgé% s@:{ol}% irus qu%)urt by deﬁféi;ﬁf)ﬁ rtﬁe_?_ﬁetefr&ogﬁ? glg%’él? ﬁzls& igrgé{l/%/)bétb dt is pos51ble
ben. us e elER sepei HOEIEEYD GRCRHR % fhe BEDIAL P BE it (<P tinpig on
as " RTS,aStigenis fRipfiefd of dteiaptigen. about 1:4 is useful. Expression in

S.cerevisiae yeast is preferred, using a plasm d having a sequence
encodi nd™¥hrarthynarlydvhereotheiviral sunficd atigerdis HBsAg] jhe dwtethegons antigen onp be from

froma %X’C ?Z%L;Q%Yrﬁj%ﬁpa %O%m}%&‘uﬂ e\byagr ?%@ﬂ%ﬁm gﬁcﬂgmaef er Plasmodium ovale.

control I ngra ression o E e_codi ng sequ §i‘/ g%%’-';

t r anscr iHPRnHOE pfgsat B 3t SHsoghybitdsd SHY% (ffﬁ%rﬁ??g‘ Qor antigenic

pl asm dsraginkhts efeof [68]iSaidble/P Aliciparam uﬁlgens( fBb makihg B sAghgrids may bebdeaton a

(4) a 2q,pladffls E?&ﬁh%ﬁ&gzon@@grfa(c%)a gobn QP’ t}fe RhdyCt hambetween 3 and 20
a scheric 0001

function I ned

ot heto marrerisf ita NANJemetil SHEENDLNO; B a%estb%yrfa%mflegea teawaﬂmﬁ%of CSP
prot ei n (outRARally Aotinetiidiig thel ﬁflﬂtm)ﬁrrﬂﬂj adida fbmftisr C-tesminad)t For E¥ate, the invention

i ncl udes_an | -]

W0 2007 FeRsE e b BbBkn o 9’“&%?9‘&”‘5% 8 pfiefiy é’&?a@%gn‘t"fﬁlﬁ? from
[0091] Ithe NR¥ ereiCohnigolets e&@falepaﬂuwéamméﬁlﬁ | 103R% Wikshyieludes;] ?a*w FeReats
CoNposi tand e Cgﬂr@ltf)}% fefioR e dtviad heillsB67th e90;,nﬁ1segem e Marfing af BBsAg by four

| ess_than.1000: 009

basel o™i acé‘#o ©&° cf’ugtlﬁoenn%é\ﬁlé—%rga %\é gresgeﬁgrﬁ%%gr%%sr %%%?Raﬁcm that

pg/ m s undledstlipids (Pmrnerﬂy ahnsplgémldé impsditiento prm%l Thwnesmee eldhberanthisicgpfain:

wi | :c be (h)@S§-tdridifhs me@orig/ ﬂe@,ldueFm) MetCAIRas i) 08P aninb atios ogre@ading cither to

surfactant, in ent e sq t

be | ess afmwﬁl%&ﬂ%%é BEEs BRIBR SR flibardilyGs B8 anfRTRERA0PIBEE blowein

in an dimm §eériciparmmoiiit (ivx Aug os@d:al(e)r%%/@h@bm{\? Q) hem’ﬂm BB’ée %Er@tem and

VP a0 e e el Eon mou B Ao (1 b 4300 1) 10 10 .1 "
adj u my i e.

For a 30° é?%%lﬁ%%gﬁﬁggh?c?gpi o is based on the total ampunt

of 3D MPL g’MASHPNMFﬁthMANﬁJAK prAfpri AR BN APt ANBRARPhANBGANPNANBR AR NA RN FRRYPNR E

present. KoL, \inoRERRREANVAIL ARRMDBINANRE KRNnkE ﬂ%fﬂxe&ﬂkﬁﬂ%@ﬂ@wwc@vﬁﬁmm

anti gen cQRPAiAMNierdel ByEnBL Ak 1 SEREsy ARDERBY-IAENI9Bc APl LVD@GE RS SR BRS

100119/ M .| pERFrs A FLEIROT LI RPTHRAEKBEFHIBELY R R FTSELIFT G cBIHL L Vi pegiMLPVC

anti gen CoipRierinTebdk@ctiehdnsmirsMirk£R86Eat FRsdwaBakvEWAS e SISS BvPET@IR

Ing/ m . 1561090k ATMEWwARPOVE Vst fLLPb SrraLwVRx | @EIo Tw:fur t her reduce
the potential for interference between oil in an adjuvant and

sur f act dl¥! Tie [Bbria pidtgle Ran bhexpréssddoinGasmt, hsing edugedee Sicoding BBQIRING:L. 1t is
may be A{,resfgrreé%tB §° fxprgsts %he hy%gg) 81]ote1n i%%asl‘wﬂﬁ 9191‘91ai|'HBs<1§Q “This f)rogéﬁ%s previously

<25:1. on contal nin

sur f sct dheen pyed ayithalpts, g‘éﬁ ﬂ!‘?d?’fﬁ‘ﬁﬁ ﬁECWBTeéqui‘aWéefarFFdotPlasc ﬁ§g 4 RISt ratio of
squal enepgit 13PrsMsbsul. ERpre&ith)in g‘fcer@bz@ﬁé Bast idpreferréd Musingraaplasmid Baving a sequence

conposi tion.co ng 1049/ c gp@r glo SR e-3-
noul d_ heApEntE BB %%a% iyl S E T B splil ABRbOF Borps SRARENL:

<250pg/ rghpsphate delnysledgpnase gene for controlhng expression of the coding sequence and (2) an ARG3

transcription terminator downstream of the coding sequence. The plasmids will also typically

35 include: (3) a LEU2 selection marker; (4) a 2p plasmid sequence; and (5) an origin of replication

functional i1 Escherichia coli.

[0090] RTS,S may be combined with other malarial antigens, such as thrombospondin-related
anonymous protein (TRAP). A preferred fatty adjuvant for use with RTS,S includes an oil-in-water
emulsion, 3d-MPL and a QS-21 saponin.
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a conposition conprising 100g/mM 3D MPL woul d have no | ess than 4g/ m
surfactant as part of the antigen. [00951 The ratio is preferably
greater th & 9. 1211, >2.5:1, >3:1, ?4:1, >5:1

[ 0096] For%e;tf}gvl\/%ﬂlJS a ratio between 2.5:1 and 25:1 is prng}ﬁig&mmsm

pr ef er abFyy@fuveenund shifictamtadati?5 10: 1, and even nore preferably

bet ween gop Thus a conpasiti.on containing 1

sur f act ant W%?W%H‘i‘ﬁ%%ﬁ ’gtg?r’ﬁ&?fﬁn? YipightseHpan g“ wg/ﬁﬁlmg‘&?lﬂberfﬁﬁyoqdju"am to
bet ween tB&giiigen’a mutfac@bOis ipsnthan pi0fler abl y bet ween 25pg/ M and 100g/ m ,
and even nore preferably between 2511g/m and 50Rg/m ; conversely, ‘a
conposi tPhFaroniF52 adjgvabt Gy weighDatitPls baged|od thehawie ofwyualete. femna composition
havi ng acoﬁfémcu%c(; mf’ﬁf?fa&gﬁ Iﬁn:m Qﬁ% St Qé@th@éhqaémmnﬁaﬁn%lﬁ b8 sy than

D00l i ARMREBs . coRRa i, o d R B SUCRRDR TOROSAEo PP tbe squalenc
cont ai ni cogeeanbtiqpewilbhel las flamt hmgloj. URoarat conzposition nortéising éOpgchl aByfetint irnan
low | evel9 é&l i oh&a! a@t ual&farmgéanﬁh@;a?vgmf bd & 1h2Y § gm Wﬁéfea%%@%du%ﬁne

carriers, nts, I ent.s et c. escr | iin nore
detai | LRopeRAatands & trri ?@@Hvaet%aﬂ%w&mgvow %é% wi4te: ?&0

sour ces. Bor 35 exanpl e, _5 é present in one of the antlgen

adj utant’ eYRi 3R MPwéiuvmt, g ugis Uﬂ"na based 9p thedeigh anqypt ofgdP-MEL. éﬁd@ﬂ“dmg
separ at ellioffthieodifferaniceylcformmaha iy, be-p28e M o2 @ CdhPdsition €ontaining 0.1pg/ml surfactant
PCTI | B206/002R81 ckggﬁl%ht tﬁé?ft&alr 1\&&”1%91%2& %Qr’? ; 1 B fesd 4G ”fdo?%y l. For a

i ncl ude one or “nore eutical carrier excl pi en

[' 0991 mn@emlqrmonfaem&lg;htsﬁnl gupfaptant in an @Fl.g@acworlm thfat@ 2} 3D-MPL Concentratlon
physi ol ogillaelless tHah mgth as a sodium salt. Sodium chloride (Nad) is
preferred, which may be present at between 1 and 20 ng/m. 5 [01001
Conpesi ti¥hshan dob: 1geieisal haxiliameT afurthseduk &He)po(&rxtlh&bﬂ\ﬁfeﬁe&ﬁ& et kil in

Spg f g?gb%mvlél% andphﬁic%{nﬁl?rl o Qﬁ?& Hezéﬁg :ggrgge @(F%ikghus?‘?g %Ma: ePﬁE%r%oo 1,
previ ous¥p08esi)0le 53PQ: bdflﬁﬁtl i%’ hé?%‘/éveéﬁﬁr}péé@ <9 b&filﬁ, %mtlwcontammg

vacci nﬁtlioggln{l 7s3ﬂfactzmﬂtin ki€ eighl) corfipakd! Wwiuld havetaRiosl doaREE(elgS squalene or 3D-MPL
nevert he

Q SI t| S
i ncl ude c8 %tgn% o% f1 u‘ﬁ L, <%9 J[.r:a’uo, cg ?oq cogﬂcamlirf%l(yggm%ﬁl%&angﬁy mhax‘ttlgen
buf f @r; cgnippiest wg'ﬂlﬂélﬂve a qabqoategt (gu5f mwleneaors?'&%li?hépételﬁhﬁﬁﬁrﬂ)uﬁml conversely,
hi sti d' Necdafolifbn c&ﬁprﬂ‘»n@ 1o0@d/R11 3DLNIPE kvouldWal e 1e¥d thhn #)y@nC alrfaytafi@s part of
i ncl ude% in the 5-50mM range, and preferably in the 5-20mM range.
[ 01021 he? 1I%‘arbf a conposition of the |nvent| on WI |1 generally be

ot }Aenﬁpn[gisgﬁ%ﬁgi%/‘s By %‘é;ét%r;&a# iyt %jﬁ%‘f' °>4al”%éqt%gf°‘r’er
bl K vace TERA S & e £ hint Pl iR ehioh P PR DY Rryieid b an

cont @i ni i, cingd m'hemom pafirabbt betwsent Ddi ad Jor.cFhws abftoyiphagoracmlmeg 191ee/ml

gxgi 8. fo %tﬁ%fﬁdta?% iRfan Qﬁﬂggﬁ tc)SmEa@ﬁéﬁ{ S8 hdbe tNBDLAKOT itehiP8F ﬁoemé@awg/m and

eriato S cC onta|n|n
FERR U G AN SR G NRER
vacci nesndisopg/mdi cogversahy nadoapositis egnpramgi mé;sg/mh 3pHVRE womld tnelude an antigen
accept amasmg[ O b3k f0 B Ll HefveRh 4‘};@)%11' dﬁ\{eﬂﬂlgﬁm ﬁfe?erﬁ’lﬁfb@ﬁﬁm YOpg/ml and

sterile
30 40pg/ml, and even more preferably between 20pg/ml and 40pg/ml.

The immunogenié composition

[00971 Ag well as containing antigen and a fatty adjuvant (and, in the second aspect, a low level of

surfactant), compositions of the invention may comprise carriers, adjuvants, excipients, buffers, etc.,

as described in more detail below. These non-antigenic components may have various sources. For
35 example, they may be present in one of the antigen or adjuvant materials that is used during

manufacture or may be added separately from those components.
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20 [0104] Conpositions of the invention are preferably non-pyrogenic
e.g. containing <1 EU (endotoxin wunit, a standard measure) per dose,
and prefer U per dose. [0105] Conpositions of j L on
are prefera %003 IuSt}Ge7r|? free. [0106] If adsorbed HBsAg isPEE@B,OHét/(ﬁ)g&E
final vdle¥l Pefeprddonpositioys betha iswestienimtlode wiet o raore Ipharsiyceutip eariants) @nd/or
Thi s app&gih%;}g% means that mcrobial contami nation is not readily
visible, a the 25 vaccine preferably contains an antim crobi al
agent. sy fonﬂ@f &hﬁfﬂ@{ i% éreféﬁgﬁ td ﬁ@lhdé’\ﬁ'@{}sifom'cz{l%ﬁ,' sﬁf‘h isS RaRHAIR Sokifim
nmul ti dose contal ners. ‘Preferred preservatives for i'nclusion are

2- phenosxajlorida (AClhis grefrreds Wiighomays by present 4t Betyerndvd A 8/ mhovever, not

to use gﬁ&] urial preservatives during the process_of the inyentian,
even 5t hdughCempasiiops will geaerly hevei 3 ayaalplienaf between H\VmEgake gad 40GgPsm/ke,
saf ety, JeRYbetwden i280-360 aiBRTieg ahd1aill ibes frefomblycalipdthin the marge of 286320
| ess t han,abput ~2 Ly r f j

vacci ne ‘%?So%g't Otszlg%l? ar nrﬂs"f1 5 %ggvgpglf léclféggjrgpo?{e]ﬁlrﬁ gogg%(v'e élrﬂ?nsp% \% H’ Q)Q'fn caused by
gener al |¥cdieatign 128\ hutikesping esrpelplify in thisgangs isagysrirleseafersdat i ve from an
antigen preparation prior to its addition in the process of the .

i nvent i 0N oEompositions of th inyration magfinglvdenene o anore brifers, Typicahbelfess icluds: @
of the DRMRE NHuSter) SETHst Wuffef BKBOoritd SuFeiTR @8dcinaRbuffelBAgstiihy Hufer; or a citrate

G

subj ected_t o _dial ysi W th cystei .
ot oser vALRoR B Briehphs Hubfh i B 50 e BRENEnABY n BRI Rhuree.

repar atg 3 73,74] . .-24 2007/.015167 P B /0025
P 0 S50 i VR TR SRR LERRRRLPOTSH) 190
concent rippicalyshetwdeh SGared 6.9 foeoptieynt siebility, @ beiwem 6.0\gad k0. {The process of the
et kit apmsssbepueantly s ol el g e topi

: . |

pr ef Br atflo§Rge Qe fEnAL af‘fﬁ‘}erﬁon@."ﬁ’?g %ﬁﬁtﬁ?ﬂarﬁnfl tgglu%()x@qu P&%“%%IY ?}‘f‘s a phl 26, to
my/ M, . etvoid the [igkl ORMBxiTierevesiorm thattpxaidsdpbartiBdaly in theadiplshqsisgpraidnangfthus a
':) g /eml nv@%%éi%g?dﬁﬁirﬁg%%%i%iﬁ IJI%%% e{nlfi?ér‘lﬁs %@Egerglﬂf' /His a Iﬂi getwéafﬁim@ Gﬁdzig. FoB0ther
pg/m | V@ﬁ@“ﬁﬁgipﬁlf’@in%f“@g&’ﬂ&wewm \E)ag‘fif‘?fha%ﬁﬁg}?%é ?ﬁe‘%@tﬁ% or about 20

pg/ m isytypical, [01107 Conpositians.of the invention are preferably
adni ni stsﬂgr%‘go é%%?‘te”l?%ef erences to 0.5nl doses

PRPSHIQRY eiedinysatipn 8 pre

w il be erstood to_inc¢lude nornal riance e..g. 0.5m.Q.0 0] .
1011%1 fﬂ@j@m@%ﬂtioaﬁ of-the, IpyPRRANFALS Bﬁﬁfﬂ@\{’ﬁh‘?%ﬁy&‘rg‘%‘g ¢ @h cPLapg ?gbi‘]eé?‘iﬁ’lmm
packagi ngitj aitandaridhassdelgier dosomd prefdratin <€ aBUtdeedosbe di stri buted for
adm nistration to patients. Concentrations nentioned above are

typi cal |§%tosnagnitions sfamsinientibn malprefasipgetndese, and so

concentrations in bulk vaccine nay be higher (e.g. to be reduced to
final coH®eRt saédbedsBaxgdé hskd] dr) findl Gadt odqob siay ibe res suspensior with a cloudy

| nvention wl| neral | Jl%‘f)fﬁh inatt GKRRLAEY visible, and so the
conposi t%p8ﬁa§an5?‘gﬁﬁséaﬁ%ﬁ%é%°? ?%éﬁgf_g’%gglf&%“t er, grgﬁléﬁor?r}%g, t he glnt i g h and .
adj ussantvaceinepipfetsblisesaiging pn animiprebiehagerin Thin s RaBivpaThs Enpgriagtfhieg fhe vaceine is

extracti ﬂ%ﬂ(a%@&j iA6lkacke Bent#inés. THifegsalpbenalivds e indlusidirae 24phenoayethanol and/or
cont ai nef. For | tidose situation Lt i Pl AU tﬁ\é#ﬂoegﬁfth
ext ract etbmé?ﬁ%falpgg’kg %rﬂmffbge%’t}}?'re V%%hé?’étosﬁé‘feg_ﬁ%% téa%?ﬁ%,r. gs l%Ent oned . °

above, iinveatiomlever thaushimarosal iyforechin many exisinedEhY uarqingy Forsafy, Apwever, itis
packaged, sepal Mhhy findl @mposition contains less than about 25 ng/ml mercury. More preferably, the

30  final vaccine product contains no detectable thimerosal. This will generally be achieved by removing

the mercurial preservative from an antigen preparation prior to its addition in the process of the

invention or by avoiding the use of thimerosal during the preparation of the components used to

make the composition. HBsAg may be subjected to dialysis (e.g. with cysteine) to remove any

mercurial preservatives such as thimerosal that may have been used during HBsAg preparation
s [73,74].
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20 extenporaneous mixing at the point of use. [01147 The processes of
the invention may conprise the further step of packaging the vaccine
into cont use. Suitable containers include vip

di sposab Og?d]?lfozlgfesg&( preferably sterile ones). é01157 vﬁg/?Beﬁg%ozssl
conposi t I on DeFing menyfeereratdilgion of qempReggtsdo ive desiredifinal cenvestetignsowill usually be
pr ef er abpatformelewih WFI (@At&Sor @fectidndst i ¢ material . The vial is

preferably sterilized before the conposition is added to it. To 25

avoi d pr 68 gus coickiratiad %ﬁ%ﬂﬁmhiu HR3Phhie Ecor}l}bcﬁ tidn ef&em&ﬁﬁdnampyessed in

| ed | |
of “vacel e BAIR Sh R RotBoTG o/t 2 e ios ?fgﬂ”%ﬂ@rn?foﬁgnge@?gf %
. 0. i d
i Cnal aur ai phetcarab Ak b shapupp? 8?‘%(: s SR i 00 neim!
condi t i oag,<Magimlg <86 pe/ml.o<Hyud/all, cfeﬁﬁmhmlnéw pgiml, heb Swighhl, <60 g/, s<45 pg/ml,
Pref erredsp ,yg/ﬁl $1cAA oRRARatRh opmoqu(ﬁ?nsqgér%&u 28U/ kPficah vial can

have a cap (e.g. a Luer |ock) adapte uch that a pre-filled syringe

g )a(‘gelbleeldws@ r@cﬁﬂaositleﬁso of ke %"\Bntlc;m @reC Bfé?e‘?a[ﬁ}s a%uﬁslﬂ,@eds Yd 'p@ﬂé‘ltsc M obgnl doses

bk 1 i BeiPgecs i 0 HpEloso ] b Peeian 6 el iglnesfamp SREOURAY. o

needl e ¢ en be, attach d the.c osi ti.Qn_can be adm ni st

to a'bat ! ﬁfne yEntiog gan Bmpﬂ%&@ﬁle{mtvmﬂ JIch St sule G5 packagiggmiy mdfy %f&ses,
such t hawhichears 8é&h berdigtdbueed foaadministretionetopatichtd dfoacentrbtivns captiaed abeve are
access Edty}c)) E/ ééQcc%g'gtan %Y E el eld%%geo g‘@s@%@ﬁ&n&eﬁ%y ‘}’ler 1Y (?@cﬁaﬁay be higher

conposi t S pac Into IS pre

syringe i& f° W&?‘%‘c?fgff’rﬁ&fﬂi?n??&vg‘oés'%g‘tleﬂt‘@n)attached toit, although a
separ at e,needl e mpy be supplied with the syringe for asserrbly and
ise. Safet gc%wvt@gs gt gy ention Mt gengrafly phin2GUQLYOED. 1-inch 25- gauge
and 5/8-inch 25-gauge needl es are typical. Syringes may be provided
vvithlq)eePaabizgmgah@osttmmqﬁrthecbwmmnl ot nunber 5 and expiration date of

t he cont[am t aci ate reco The .

ol anger . SRS S RRELE b Ben b hEBSRSES B e (SRl ey tPRgrse a stepof
pl unger @fxrtre‘rﬁmgand@a@l@gmgerﬂmll spmplerad\esdmékinre indo a gepinen Femmuliidesa isiteations,

bu:3 %I pl Mﬂlﬂgre @&@@wntsl \ﬁlllme%kﬁé&éﬂchnd-ﬁbﬁcagéﬂrtbm 1rf@¥in§l@‘é@ntﬁnéra}\§ihenuoned
ru er contal n

n
of vace 8o e S PR rmByRAe A | peh, e s gt ot Redelt rpE o
tip priowtampozneensmiking atthe pointeddbee, and the tip cap is preferably
made of butyl 10 rubber. If the syringe and needl e are packaged
separ at éf'¥! The proceseesnefatié enveioprredsecaatyirige fhiet furdiger \wtep rof packaging lther visbige into
shi el d. c@h%eg%)rydse F4HRRAE cérﬁanﬁgrﬁifn@lﬁﬂée&ials Eﬁcﬁﬂ%@a@@ s§oi eE‘GﬁéfeﬁBl? steRR%Res).

mar ket ed under the trade nanme "Tip-Lok ere a gl ass

cont ai newuis( §ydre Qcéﬁﬁdsfﬁgﬁ of 'EhGQnVénﬁl)ﬁ id ﬁackh%@(ﬂj intd braal?, ihEse' a?e Bfe?grﬁﬂf fldd 6f a

use a contai ner froma borosilicate

soda | i nfas |°a§?stwmatfw1§ae Wil i pprefer ‘Hﬁﬁ‘i%§¥1%efi Eﬁf%r%tﬁﬁ ae%ﬁ&@n i ﬁ%{n eg o it. To
cont a neavsidigiebleanwish hek-sasitive petientseviels ale@satetably tdaled vath adatxx-free stopper. The
di distr 'dte) ttkaal%yq?a%e e{-'ﬁf\lé@d&e %%&mér&émay 33{1&% hbie ﬂba%nwdbde @%Eala@@skeaan
ant i gens®-§ A0dptes When Wé‘g(aem'&tld“ﬁ Sjphtereh @S%Shoé]éé’ﬁﬂ‘{ ”il?g‘m"’“ W‘g‘tacstﬁrﬁe neefllg and
pres ent adytifge unhded shiidh edepliccopditiond, Singabhdego Riokf dohiamdlaﬁng)‘ehh okl SytentsgPrsferred

or \fals ), its dose (e.qg. each cont ai ni ng
one 0 5 lgsarema)d%p&&regcﬁ&f g. For Adult Use Only' or "For 20

P edi _%t r I[ﬁ““% é ca1¥ h%\fe a caglt é. g ' rﬁ‘% ?&k?géa%ted 6sllrllchI tﬂzg' Cﬁé 'fﬂ&l gﬁlnge canabcetlhéé‘t:‘ted

I muni sat | al ns hep
into the cap, the contents of the syringe can be expelled into the vial, and the contents of the vial can

G

be removed back into the syringe. After removal of the syringe from the vial, a needle can then be
attached and the composition can be administered to a patient. The cap is preferably located inside a

seal or cover, such that the seal or cover has to be removed before the cap can be accessed.
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virus (HBV) infection caused by all known subtypes for patients with
renal insufficiency (including pre-haenodialysis and haenDdiaIysis)
patients, W&Eﬂo%‘ﬁl«?ﬁe of 15 years onwards', etc.), a p?&?&ézood}}d?@

etc. Eac ﬁox m ght contain nore than one packa?ed vaccine e.g v

or ten pac aeEneeiton frapackagafl alittp)a fygngey iwhich)is preffertddeﬂmaﬁc'cngeewmsnot

cont ai nedormalljah&yerd n@dletahitdhed beit, Bms% gﬁéﬂ/e aeed%ﬁmtw B4 u?; Blicf wiktD@e syringe
syringe. e her
szme goxg){r%s%%% e'f‘% ?%kl oh nﬁ%ls g p& =t (1?&3 e\’/édl& %uée Fad'3).inch

i nst r uct $oage aeedled gratyrical aYyiripges I@Paftbaupr@lcbﬂ with gecliof] lefiesonnwhieti the toygumber

vacci f1e, aflt dpirdtitR date\6itthél %méhfbsmﬁsﬁﬂe PHinted, ﬁﬂa&ﬁiafé t‘é@d'r&‘ 'ké@:?ngeTﬁb plbfser in the
keep a sl ut | on .of a(ijlr na# i ne

Snaphyl aDFE PR T S Mot 16 TiShen 18 pRisee Tt s R0 dentaly oved during
packagedaspiatioinnd fubbesbutyk phiogsr stopperdsl peefertodt Theonriges amny 18 allitexs hubbdrcbap

not be fifazse lun MDBQ&%IQ Eyrhfg@s%oﬁﬁﬁlta Mé‘bﬂa@&ﬁ@ﬁ‘h@é}rﬁ&e {/ifgenerally have

vacci ne i ans_ of i nvention are suitable

admi ni st % g? f’?}hto SSHIE)FE?TQP\ pﬂ%rtﬁoé‘ﬁf‘é’m °gh atrﬁ’géle’l aﬁgé}f’i‘ttfpo‘f’f‘pd? erﬂag’iy made of butyl
met hod ofubbei Kithegsysingd snduneedle espmrieged separatplytthanrthe nesdhepis ipsifangply fitted with 2
step of bl.ﬁiliirfh%eﬁ 518610 Gred bﬁ@mﬁér ib BRfRed (PRl SRh R r&ret tﬂoger}ﬁarf?&éd Gdkr the
35 101231 .The |n,i( gdlk al so provides a conposition of I nventi on
for use TH°HEEF IR wo 2007/015167 PCT/I820061002551 1011 The

i nventi 0[5111 p VI des the use of an anti purified

substanti a k’@“’Tena gips cpainpr (& got Syrglﬁﬁg P%%Y‘épit‘s i ﬂ(‘i“ i lsé’r‘Tf%ffW" use a container
adj uvantmaderfranha borasilifatecglass eatlodr than feoh cadelihe glags. adni ni stering to a
patient. 01251 The invention al so provides the use of (i) an

ant i gen ©&pbee ntomprattion icpackiepsd dnts urchmeinanthe anstainér dap tieenft@tenylosed within a
ad] uvantboxI #3r Hﬂﬁlbﬂﬁ&ij@%chﬂfd@ aoéar(ﬁ)ogﬁcu ?agﬁn&]? X4 V\ﬁﬁ?erl!lb%ie%rdwﬂg ét%}saof the

patl ent, V\:hel’ el n rati1o o uvant ,
sur f act a¥ECIGe-&jifs trade parag atlﬁ‘a?lf theensieqns in ﬁ‘f2’6‘1°“}e né‘@é‘ﬁf‘%B recombinant’, ezc.),
corrp03| t the presenfatibh eoritaive . gd'n@bﬁbbrméfﬁkdmijokeﬂ;@mgﬁS 0’19 x (f.Dinl SixgleiDose

t he Kk f t ‘

pat i ent o g FMBE (0 Ceakf ERRAL ol HARBLE L Whprhel (L BSpdr MR U@ Dty pr Por
have2a skdiffricaitei QnlEs.zy w&twﬂ éﬁteoﬁn indjention (9.8v‘acting HRmyrhstign W&hepatms B
af ter t heruk (HBV) infeation sfuisédby: alMaiosvnubtlsds aby patiedtd @it tdn@lrmm&'ﬁmency (including

->500m U/ﬂg hac %%ﬂtl};% rh%?m@l? ltl%li)i;%tl?nttg ﬁ%n{hlé'% %JP f‘gﬂars o&zvatrdsa necfﬂj a patent

conposi tions are rot agarns
t r eat i ng*uHbpatera Egctpb % pight cmﬁweenqre rﬁlganl qye W&'éliaé??'t gacfn@? egh e ex fest haplgpged
adj uvantvaeivaqpirtifar(ySHE Riaky. IF iR FEERRIs 6o AP 04l ke inke thRhahe box may show a
i nef Isectl ?HQ £ OUPS of patients for whomthe conpositions are

plct re o grb
particularTy 'surt i nclude: i mmnocorrprom sed patients;

henodi al 5] ati.ent s t| ent.s; S Wit
isin Suf[f i the 2 ccme ({@rlgﬁﬁtog&;ﬁ%? Isaéue l;boa(? R/%hflgea%het 1ﬂchécgr|1g (%taals of
renal fah¢ Mfrcembefa) nrétrtlcrt@ys f%qdmﬂestrah@xddmﬂ gighe antjgensi withis theneiceing gtc. The

liver triaaeblichshidlyiafo cBntin vitniME d 4. Rdkdep atssluumtﬂ 28R Sindirdai 1@ Bekilat18 8fcase
renal fail urps 0. have.r Cel}é an organ transpl ant

(parti c A ylg&}ﬂ%ﬁoﬁoﬁnwﬂamm Shyely n the & nonth peri od
di ng, t d f. the f th tient
B & Fec et i podlseshag e bis P RREF O g P P TGS THOBR TG G

preceding a first dose of the vaccine of the 20 inventi on) hepatl tis
B i mrunddétbinisiof freqtighitpndiAdesinisieation of tieivaerine Wi t h a HLA DQ2 hapl ot ype
[75];

01221 Compositions of the invention are suitable for administration to human patients, and the
invention provides a method of raising an immune response in a patient, comprising the step of

administering a composition of the invention to the patient.

35 %1%} The invention also provides a composition of the invention for use in medicine.
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patients with a HLA DR3 hapl otype [75]; patients with a HLA DR7

hapl otype [75]; patients with the wth the BLA allele D@B1*0202

[ 76]; pati §00|7,9{5%7t ed with H'V; chronic HBV carriers; ﬁ‘flﬁﬁ@é/{ﬁnsﬁmo
have recently received a bl ood transfusion; patients recei Vi

i munos UPHt &bs inventibnuadm; proyidesi thn i cﬁut)faarmngpnfmﬁnd\mmstanqmnyne mﬁesabmmh of
asci t es; o, palihRRhS iﬁ"arfﬁty%'dj’u'ilmsxh%he r%hfa@tﬁ{e%fmealcglﬁelﬁ ﬁﬁ%@ﬁﬁﬁs‘?&?ﬁ% Y patient.

pat lents receiving'interferon ther apy, and in parti cul ar

pati ent sowm@hesgogrﬁw glsggwée e L@@Bf @%Sam/g& &%ﬁen? Hﬁ@fnﬁlud&aat guﬁaagm and

with a body nass I n ne; have recelve

HBsAg va(é‘éﬁrf@tytﬁﬁliu"ﬁﬂ‘fomﬁﬁ?/’é‘a‘ﬁg fotwg PB%BW neeélafoe"éd@ml%@? %%ﬂeat & Ffﬁwhe
ant i -sHBswW¢ ghtiratioadf tigf fattd Alljuviakd/in{(ii)ad suefactantdd @id desclthpr 1 008rly dosi ng

schedul e, such as 3 doses of ENGERI X BTM. [0121] These patients may
have a cP'&htlinfivAcgenicecomgisidotisab tief invasion tdna pred@atly Maccifdsheg.nfor naé in the

heal t hy &9‘85? Po? tt%gtme c&‘hl,é &tl@B’ \mu@ 11{f£l:t1'3ﬁ‘| I%ﬁefﬁ@ g/hg 9?\/2?31‘903%341 %rﬂevesﬂlons

femal es) s are ears o

15- 40 ye¥rthe 1%@%tmé’FPf€Lr5b18(1}a‘§Pe“h?e§“m B@fﬁ@%g @M Gt?r 9%5$®mTHPﬂ1ev1€%§u¥99 &rweeks
60. Pat iRt $heagRtl irdiverisabion.ClbreUprefeiablyy thaetiter 8 at500mIWgds whesseaiirednfter 12
under | ying jllness. [01291 Conpositions of the invention can be
adn1n|stere "by intramuscular injection e.g. into the deltoid. 35

01301 et g, %@%&h@ﬁs ns H%Iwuﬁﬂfy JSE%FBP | hBLcHCAHAS: P titind hHiHRAS s

adj uvant, onen

CONposi tlh@ntlgﬁompétlepﬁé@éwmré ewetnwalu@éfﬁntfﬁr Vasﬁm%(sucio%tbﬂ E%ﬁ&@é BY groguct)
p621t7 I \%t Zaé‘%_ g}ﬁgsi%aidé ;ﬂhp J/&i};gs)g ht@fts\Vibl wh&@tmfcbmpbumbnw@tetlﬁmu&ﬁg BGitablR. include:
- r I . .

vacci nesiigFunpeompromise Patlﬁn %%%g'% Ip en% gl{ﬁ h%glgg élgg;lg ﬁﬁ%ﬁts plents Wéth é%nal
i murogansudfidenspo patiehtsnwitlo rrpral Jaibire; h@tlsnt% ﬁgthoﬁaﬂ.‘/c@nﬁu filng ?qﬁ)re dhey require
HBSAg cafgrRaRRkist Patents 'Waiiﬁ@ﬂw@@tré(r%@lﬁﬁl&ﬁc@i 28 cﬂxndalﬁhg l1st§gnpaﬁémtbl wathtend-stage

i ve .’ CombaSe sRtfs i hecRenaian gdﬁg%r‘?g%‘r?sgﬁht”@a Y BRp dahtanh L. i
pol ysor bhe é ndth period pecediega fiG0sa of thevapine Af the dfventiang patiehis g ar gceiving
conposi tdp Baoéb&ﬁ%emgeb ' in(#82 6tM6ntk @eﬂmp&wamgoamf lds@sOfHBs Agacine of the

ol ysorhate 2 0 nt
Poe St dRYoiaDi s R @BM*%‘%F 2BORLE Al YRR DRI (751;
1000: 1. pakentSBitlVRHIANGRS hepléipseqSh patiepts efithradll A/ DRA ghg}plgtgge [75} patigats with the

al um ni uEPRRSANALRele B@IHMQUGP Qt?eﬂ%srl%ét@d‘wﬁtﬁ Pﬁbol?lﬁroﬂlgi-ﬂi%amaiﬁ%atlents
3D PL 10 c ncentra’tyl on.s, a Al3+ .concentrati

about 1rthabave eely Keeveep ?‘@f g?l?sgﬁlol‘}’o Hﬁﬁ’é‘fs fegsving "E“H%‘“?SH%F\S(SWS rugs;

conpr i semti¢it) suBerey, four i ADSH fations Bilc esdies;s patigntsamith ( piihosdn patients with

ad Uyantenggﬁﬁplr g&hfﬂ)aﬁer{ﬂ {%H{'lﬁﬁ(?ﬁte@érb{mh fapm aﬂ@%?%&ﬂaﬁma?’?‘t&ﬁb whé Rfoke
ntrati g

HBsAg conc IS a 3 r
e et ot Wi vk S TS T2 S sy Tl HeBEsAg Pents who
i ncl udeshapai'ey&wd)ﬁl—ms&@yacamd birthvehodiabe sl séramnesrted (g, glety ha¥e 7 serinp arfti-HIBsAg

the 3ch NEL: 2 ﬁ-b%}?yﬂt té’}ﬁhlgrebhnfagl do%%lbc%e@ﬁ% N3 désel oPRNGERB: ]%TM)

i.e. e polysorbate I's present” at | eve etween Isg/mM and

409/ ﬁmzsﬁmetgsg%{i%%{;ﬁ% %@g%{ewrﬁge g&k&ﬁ%@Fé?@gfelgéclhé?le%mlmggthﬁﬁéﬁﬁ) healthy

The ratio is pr
pol y¥or rangs being sl(}Qr]éQé‘ﬂfmlatm mgles @pd 1904 39 wdapin iy fomalegh aﬂ@gb?rmprefelfﬁl%}y at
3D- MPL  apght | 1§ealdBs d\g. gobebwdratls-48054%, bethveb0 13-6@years, between 40-60 years, or even over

60. Patients aged over 55 can usefully be treated regardless of any underlying illness.

[9129] Compositions of the invention can be administered by intramuscular injection e.g. into the
deltoid.

35 % \Where compositions of the invention include an aluminium-based adjuvant, settling of
components may occur during storage. The composition should therefore be shaken prior to
administration to a patient. The shaken composition will be a turbid white suspension.
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aluniniunlphosphate. 20 Cener al [01341 The term "conpri sing”
enconpasses including as well as "consisting" e.g. a conposition

‘conprisin nsi st exclusively of X or may i ncI g
addi ti onal Qv 05@&1&0- [0135] The word "substanti aI | y" ggg@%g@&%ﬁl

excl ude Pxeﬁarmd@lr«aiegs'esm@acan«scofrﬁasnutenm whi ch | s subst antially

flee" fr Y, may. be, conpl et e free r.omY ess

b subey o i Jiveeridy SRS T plenhliSE an iiimlonsit FmogROD cortses Hhe Wb of

i nvent i ocwmb[n@ng 6) aﬂE@SAe camperisoithat ingludes|patysarhate 80 and diean adibvantagogwonent

gfggz sz&m mﬁg@bwpmas%%ed E@&&Tﬂmlmhﬂﬁx%s etectbfgivealcbﬁapéﬁt?ﬁﬁﬁwheh the v\t/elght
nor € conponents does no

requite @H%@ﬁ%@%yﬁﬁg%?&]ﬁﬁ%ﬁﬂ@ Y\thq corrponeﬁs can be nixed in

any ord ere are three,.co onents th t t

be. conbi iR B WERETE SHRRILHL T AR RS G TGP es HEkAg

conbi nedpakysbibateh20, t3M-MRL capdponadwhinivet phosplmtadedievant add ghjothe  weight ratio of the

fﬁgpﬂ‘ﬁgilz fl\/ﬁ%gto pQErs&*o%t@ do Qgé% Hin 1 %U‘t { g‘gﬁﬁ ‘.ﬂlbgviPlg énéﬁ% ABRRL %%%LMy 8dsorbed
" adsor beld" theo 2 ﬁw%a U\Pg‘?ﬂ’ ate.¢ The Pglgsérgeﬁ?@amma? e aess ‘foug&%gf(hﬁ 3D-MPL

wei gin ) @ﬁuc@itlanoramabcgnetmug/nddﬂmmd ftboncegtratif 34 ab6@%mgholy 80% 90%

95% 98% or nore. It is preferred that HBsAg is totally adsorbed

i.e. non@&¥ sAntheheecpmfehed | compuigidom af athe . 1n%t1{)10 138iprisdhe(ip HBkAgal pufified! from

par ticul 9‘54;‘%1.99&,’ 'alrllz? Prgﬁta&ﬁl{/eﬁmlt %oﬁﬁr‘?sfl]r%sae i BPQmﬁHﬁM ﬁr'o glfxaté: gild ﬁ) MPlleThe

shoul d be rom-sour ces ree from sm ss

spongi folfrﬁf‘%%\éa?ﬂ’?ﬁqr%ﬁatlﬁl@gut( eyl Thggd l?ﬁ'lplpéi"i"F’&t{ﬂna? ip raé’%“tfi H’g/ml The
bovi ne sABhgintatmianzephal lapahh HRsBSHclude? BoWOrtB070, A 116 7oil:surfactant weight

PCT/ f 191?6 g}%ﬁgg %D-I\J%ﬁgl% o%ttey iQ WBJE%&%{S "E')Qtlvx’égl’FZ §}i| E{i %UJf )’4 tlﬁgﬂlgsorbate 20

bro uty ers pl‘eCI at I Onl sa
groups nEPreEstata Feﬁelt'%ﬁ@"eﬁ‘e dieg/mi agdAAGuea] S Ftﬁ’e?rb% ﬁ"tﬁ ﬁ’@ OHes Bglysorbgte 20 per
may exi stooup HERAEY e mbrﬂ@ lﬁe@rab@epem}eemgz HhapHds: Thal shegpophab b 20 &: present at

group Qfgl BE %‘g};z%f/mi a{) %osp ﬁhf[ﬁj v i?hen% %g}eyb th adsor ed to the

represen |ve 0 neu e group, arge
forns ar?éuré by the I nvention. Simlarly, sugar rings can
exi st in open and closed form and, while 'closed forns are shown in
strued ur@nekdir mul ae herein, open forns are aI so enconpassed by the

i nvent i Qfss S FOR CARRYI NG OQUT THE Ql142] ..Three .
differ eﬁt g—%g NIy EPRPHIIE, LORREPATSES ¢ H‘(‘jl B%g H Vellgs A&O@&B‘?%ses%da fqgposition
S. cer evi ‘sbmprigiag” X mapvorisist edlusiseln gf Konmap includs sonfettingaiditiontiBgAy + Y.
expresseg Hanensuyl east, cells, purifigd u non-ionic

sur f act gt[nisIJ n”ﬁB%’ﬂ e?%?té"g?gﬂ idResCes g’é‘il‘fd§ f?%’?’eé 8 & §rmpesition which is
puri f i ed‘substantaity dise” dfons UY fmeyt det eqmplﬁéljmﬁe]e Toam 04 f Whetennecasspuiy diret gvord
wer e, St ud]iilntial %@e%@t@ﬁ@oﬁﬁhg%f{n}ﬂm fHeJinvedtion, MES9 in citrate

buffer (13 Si x Fornul ations were prepared, each with
20g/ Ml HBEXBhe t@rlﬂ%bﬁﬂéiﬂ relatich 10 .a0erical value-x means, for example x+10%.

0137} Unless specifically stated, a process comprising a step of mixing two or more components does
not require any specific order of mixing. Thus components can be mixed in any order. Where there
are three components then two components can be combined with each other, and then the
30  combination may be combined with the third component, efc. As described above, components can
be mixed during manufacture, or extemporaneously at the time of use.
[0138] Where an antigen is described as being “adsorbed” to an adjuvant, it is preferred that at least
50% (by weight) of that antigen is adsorbed e.g. 50%, 60%, 70%, 80%, 90%, 95%, 98% or more. It
is preferred that HBsAg is totally adsorbed i.e. none is detectable in supernatant.

35 [ Where animal (and particularly bovine) materials are used in the culture of cells, they should be
obtained from sources that are free from transmissible spongiform encaphalopathies (TSEs), and in

particular free from bovine spongiform encephalopathy (BSE).
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merthiolate: AB CDEF HBsAg CHO CHO Hanensul a Hanensul a .
S.cerevisiae S.cerevisiae Adjuvant Al Hydrox MF59 Al Hydrox MF59 Al

Hydr ox MF5 M 0. 15M 0. 15M 0. 15M 0. 15M 0. 15M
0.01% O. 01%'(8%%&‘%6"1751%0 01% 0. 01% Surfactant - - Nﬁ&@@@i’%’“
MF59 has! bé@ﬁtyieqbbﬂ:rsemluﬂwléfpmbumlemdhmmhutybubl;ersr esponse in pr| rrat es

to recompisgiant SA .. For.myl ati ons AtoD u I se
african 84 Z{: HEE @éeciaéd tﬂatsmlg%néi? HBHR VA SRit & ¢ Eﬂe?tﬁ"irg?ff“s wn In formulae
i nt r anus berpiardrynayrexigbip charggddfothay. g 28 peringediphly Thvsragphb sphate gertup triagbe 6hown as

and the n-PEME(OHPZ e RSBtk fid ﬁlel‘é@erléprgsen@ﬁﬂz c?f i nebﬁﬁéﬂosﬁnh&té %ﬁ) V\g%)otﬂé{a&ﬁrged
rreasuredfb% SA. Titres Ee/ere r%orrrﬁimlsg dy
14 val uefHs 5 RoYrRAsEd P Hi° fmyenten, watledy fugas Ligpt can@ist i pen g Slpeed! form
B C D Hast wBHOCIoHO fymassire Yiwaat in stugturalafotmulhe hdyadn, mperdVFenfs Ate didpdmoompassed
MF59  Supf @6h@ehtion - + + Day 14 1.0 1.0 1.0 1.0 Day 28 0.9 0.8 1.3
0.4 Day 42 19.2 159.8 108.8 85.2 Day 56 10.8 32.6 61.3 24.5 -29 WO
2007/ 015MODESFORBCARRAINCS YT HHE BN vERPKONG at the day 42 and day 56
titres, l& se data show that the MF59 adjuvant increased titres much
nore mar WC?H%YW@%WW%W%UFW‘Q%Mor CHO expressed antigen
(16044 ol d ieNCHBMEexpPossed S, f:&leﬁszbé‘&e‘ll?%ﬁﬁﬁéﬁtusﬁ@ﬁorﬁ@uc sihctddae

situation was_reversed for _the Hanensu] a- exfpresse antigen (85-fold
i ncrease ve. TB91§ GPEested i Hqeessulg yeagheells purifipd psing nqn-igpig;spriactant.

experi ment s WEBEA P&dpieadcdBECHD JaBd) AGHA BreSY Séqhehek PulEbBvitRs uf of Rurfidfint.
GMI' val ues were neasured 14 days after the first injection and,

rel at i velP¥dTih aifsiRabiivatd e styigdge as follows: ABE F t Surfact ant
- - + + Adjuvant A drox MF59 Al Hydrox MF59 Day 14 - 13.5 4.5
1.0 10148] 'He‘?'é‘m“ﬂ‘éfpll? REdo(ingmdad of the al um adj uvant leads to a

| owelis GMI' kesSpBssR ciif@MEeL(19meMpPSs E and F), whereas an increase
woul d be expected (group B and reference 77). 10149] Anti-HBsAg

res ponsefsl“%lﬂamn@&troﬂg vhdré %Irepafﬂde%ﬁdhofotﬁszof?s@/nilOHEHAét 02581 a8 Gn& 0.01%

were al so q conpared I n rhesus nnnkeys rican green nonkeys and
C3H ni cePREY% % ce received 60% of the
A B C D K F
HBsAg CHO CHO Hanensula | Hanensula | S.cerevisiae | S.cerevisiae

Adjuvant | Al Hydrox MF59 Al Hydrox MF59 Al Hydrox MEF59

NacCl 0.15M 0.15M 0.15M 0.15M 0.15M 0.15M

Merthiolate 0.01% 0.01% 0.01% 0.01% " 0.01% 0.01%
Surfactant — — + + + +

101451 MF59 has been reported to enhance the antibody response in primates to recombinant HBsAg
[77]. Formulations A to D were used to immunise african green monkeys. Groups of 6 monkeys were

20  immunised intramuscularly on day 0 and day 28. Bleeding were taken at time 0 and then every 2
weeks till week 8, and anti-HBsAg titres (GMT) were measured by ELISA. Titres were normalised
to 1.0, which was the day 14 value in each group, and the normalised results were as follows:

A B C D
Host CHO CHO Yeast Yeast
Adjuvant | Al Hydrox MF59 Al Hydrox MF59
Surfactant - - + +
Day 14 1.0 1.0 1.0 1.0
Day 28 0.9 0.8 1.3 04
Day 42 19.2 159.8 108.8 85.2
Day 56 10.8 32.6 61.3 24.5
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HBsAg dose). As well as neasuring GMI val ues, the nunber of

responders was al so neasured i.e. animals showing atitre

of >10mMW m normalised to group F, were as fol .

Responde @@v/@% Adj uvant Al Hydrox MFS9 Al Hydr ox b&?@ﬂ%ZSSI
4.2 1.0 U@’&Qd%g #@Ehe day@2and dgy S60084s,305%6 ddvh stewQthdt tHe, )IF 9146j1@00méredsad fitres
I'n contr askh Fxﬁrerﬂlaﬁ'l%edﬁ ek ﬂlf%@.ﬁl%mlh‘n%'a _ﬁveMt: o cifo-b Ees?éiill é}é%ﬂt(lﬁidqfold increase vs.

primates @g{ﬁgl g %[ﬁ ’f) til decrease bo

in respof “é%ﬁ% a‘f W tHe 8, 108 SIRALCR Js axy5Toed S dthrdiangsuipsxpryassd potigen
Final Iy, (&Heldingeamase 11GfolMicreas at dayrd@).f r om boost er vacci nation with
for mul at| ons E and F was neasured in seropositive african green
nonkeys. ] Sirsitar weperimmetsuare derfiehied i liaheons 0Bz mildginaBJE ahd) NG Javdlues
v PSR 80 SR b AT 8 R e
wel | as giving gtower fo{d- |&\,| € tHram—the—gtummit-umhy oxi de

adj uvant, M59 gave a lower GML \alu 28 HaystFaftdr t Wb hogst er

dose. 20 10153] |OvWurfictant{ herefordg, MF59 seens+to e a +worse¢ adj uvant

t han al um ni um rydr,pd;h,;jﬂt o FyMeagt - mpes;gﬁ;&@gﬁg | Qo mat es, but

a better adjuvart Fexpressygd The gstut TRy be
expl ai ned by anlinte ]D§¥~ 1bn _bét wedn I(_BXSH egsi dlf‘;f rfah?)a i n HBsAg

gg (r: 'efs IS egloﬁg dhe e&ﬂfglt ‘Pﬁe;ﬂ%ﬁﬁg %%924}%?91@3;&5 E) q{olvgmgs%ﬁés%icogns;)are groups

subj ect GHQ%WBEYF?W lweaswwlééf @ﬁw@ed Gsroaa@ea@éﬁefermﬂt}ons and vi ce
ver sa, %’? i s proposed that the surfactant in the antigen

i nconpat i bt eAnpirdBsAeh eespanses 28 days adig] GivshAniectivnjusing fewmyiationd B mdyFmﬁe also
be de@l t compatedan tHesus honkpys hﬁ'iﬁrﬂgeentlhﬁlkhﬁsaﬁﬂ osmhwmmahm rédever @%lbﬁthe

(e.g. aSHFQ%é Hose%?f&@v?gﬁpars e%gunnn%l\ﬁ Ivgl %] gs, ¢ 12 anXGr Xrd r?sgonr}igrstwatas‘tals? %easured ie.

oil is terreres

sur f act a#imalp shorh\én%wqﬂﬁlOmﬁilsw]Reptﬂtsawwngsewj gyt sdrelaBsAlpws:
conposition, one volune of MF59 is conbined with one volunme of
antigen sol ution] In a 100M vol UGMT there Wi || R&péndees 50 | MFS59 and
50nl HBsAg sol ution. This 100131 contains 2| 1bg]::squc| enq;.'rro*nthe
MF59 and, at a HBsAg—cencéentrati-onret—406ghh eont-ai-rs—2ny HBsAg.
At a pol ysorbate|2 t ALEYBRE of 9 ek A?L@Edf"’HBsAéﬂ_ 85]] the
100m 10 contain$ O. Smigesiol ysdrbat e 201.0 The| oi 60%ur flact2amd ratio in a

typi cal M-59- adj tivant g C|1qg OI s|{thug, 4300: 1bg%tsy edye, ng the oil
excess to be |less : the-Hhteractien—bet-ween—of t he
adj uvant and sutfact afficq ln i e anti ge Ocan be9‘s/81bs ant9% 1 v| r educed,
t her eb cin nterfe e. 101 under st 00
vent ) oo bctohtesh o iser EBh PTG 26 ARl P IBIG reted I & subliintal
nmodi f i cadeceas bothyin KBV Treaees\whd ingtspordeniemeln fpr WietSterevisive-csgroped HBsAg.
spirit of the invention.

15 YU Finally, the increase in GMT resulting from booster vaccination with formulations E and F was

measured in seropositive african green monkeys. Titres were measured before the booster dose and

then again 28 days later, and the increase in titres was as follows:

Group Adjuvant Increase (x)
E Al Hydrox 91.5x
F MF59 19.1x

01521 As well as giving a lower fold-increase than the aluminium hydroxide adjuvant, MF59 gave a
lower GMT value 28 days after the booster dose.

20 31 Qverall, therefore, MF59 seems to be a worse adjuvant than aluminium hydroxide for
yeast-expressed HBsAg in primates, but a better adjuvant for CHO-expressed HBsAg. These results
may be explained by an interaction between (a) residual surfactant in HBsAg purified from yeast and
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<120> RE I G ADJUVANTS AND
SURFACTA wﬁﬁ é%ﬁg V\?Egl ”%ﬂ%g%@k 140>
PCT/IBZOO6/YYYY <141 006- 08-02 <150> GB-0515906.6 <151>

2005- 08- 021261 50REIB-TME2 2B PERFAERENLH 1BE TAEOS - ATL--Q4NT AINDRE GBd IDBNT Q2D
<151> 2005- 11- 24 SURFGTANT - AN NIHGWNIGENY er sion 1.02 <210> 1 <211>
4 <212> <21 dium fal ci parum <400> 1 Asn Ala Asn Pro 1
to10s s SRS @”ﬂ‘ﬁ"%‘gn

<L40>  PCT/IBR00L/YHyyyY
<141> 200L-08-02

<150> GB-051590k.k
<151> 2005-08-02

<150> GB-0522599.0
<151> 2005-11-04

<150> GB-0523923.1
<151> 2005-1%-24

<lkL0O> 2
<170> SeqW}ind9. version 1.02

<210> 1

<211l> y

<2lLg> PRT

<213> Plasmodium falciparum

<upo> 1

Asn Ala Asn Pro

1

<210> 2

<211> 423

<2lg> PRT

<213> Plasmodium falciparum

<uoao> 2

Met Met Ala Pro Asp Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala
1 5 10 15

Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala
20 258 30

Asn Pro Ash Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala
a5 40 45

Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala
50 55 LO

Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Ash Ala Asn Pro Asn Ala
LS v ?5 a0

Asn Pro Asn Lys Asn Asn Gln Gly Asn Gly Gln Gly His Asn Met Pro
a5 A0 95

Asn Asp Pro Asn Arg Asn Val Asp Glu Asn Asn Ala Asn Asn Ala Val
100 105 110

Lys Asn Asn Asn Asn Glu 6lu Pro Ser Asp Lys His Ile Glu Gln Tyr



<212> PRT <213> Pl asnodi um fal ci parum <400>- 2 Met Met Ala Pro Asp
Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala 1 5 10 15 Asn Pro Asn

Ala Asn Pr n Asn Pro Asn Ala Asn Pro Asn Ala 20 0 ro
Asn Al a Asﬁ](gr%gmﬁlgﬁwAl a Asn Pro Asn Ala Asn Pro Asn Al agéygmﬁ?@igsgsn

Pro Asn Ala Asn Pro Asn Ala Asn Pro AsiZl a Asn Pro Asn Ala 50 55 60
Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala 65
70 75 80 Asn PrdlAsn Lys Asn Asn 1@th Qvy Asn Ay Q5@ y Hi s Asn I\/bt

o Ve * oo sl s Pl LIslftadal A A8 et s g 3PPy’ 387"

lle AQu Gn 'I]'yr WO 2007/01516 /1 B2006/ 002581 /2 115 120 125
Lau Lys Lys IThe tys cAynASercly e1&5esinTlval Gy Tnp Ses Prooc Ly ssevenrla 130
135 140 V@45 Thr Cys Ay Asnti@y Ile @ n Val AS5§ Ile Lys Pro Gglb@er

Ala 145 150 155 16 ro
e au I3 e Lysols gsayl“ 8% R Ty TAspjég leiteg Aoy LTyt 7
Phe Asn Val Val Asn Ser 80 185 190 Arg Pro Val Thr Asn Met Qu Asn

Il e Thr Sere @y¢ B MeaUcQl WLy dys 19 2@0 245 Phkatsd aalVebl e ©m Al a
Ay Phe Phe Lau Lau l'ﬁlﬂr Arg Il e Lau TF:hB521O 215 220 IIé‘”IDro A n Ser

Ser Pro VTS &g lé}j ;F‘LA*‘sﬁléeé] N #%&39 Fatogs ¥

255

Leu Leu Val Leu Gln Ala Gly Phe Phe Leu Leu Thr Arg Ile Leu Thr
210 215 220

Ile Pro Gln Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu 6Gly
225 230 . 235 240

Gly Ser Pro Val Cys Leu Gly Gln Asn Ser Gln Ser Pro Thr Ser Asn
=L 250 255

His Ser Pro Thr Ser Cys Pro Pro Ile Cys Pro Gly Tyr Arg Trp Met
2k0 2k5 270

Cys Leu Arg Arg Phe Ile Ile Phe Leu Phe Ile Leu Leu Leu Cys Leu
275 280 2485 '

Ile Phe Leu Leu Val Leu Leu Asp Tyr Gln Gly Met Leu Pro Val (ys
290 295 300

Pro Leu Ile Pro Gly Ser Thr Thr Thr Asn Thr Gly Pro Cys Lys Thr
3a0as 310 - 315 320

Cys Thr Thr Pro Ala Gln Gly Asn Ser Met Phe Pro Ser Cys Cys Cys
325 330 335

Thr Lys Pro Thr Asp Gly Asn Cys Thr Cys Ile Pro Ile Pro Ser Ser
auo 345 350

Trp Ala Phe Ala Lys Tyr Leu Trp Glu Trp Ala Ser Val Arg Phe Ser
355 3kD 3kL5

Trp Leu Ser Leu Leu Val Pro Phe Val Gln Trp Phe Val Gly Leu Ser
370 3758 380

Pro Thr Val Trp Leu Ser Ala Ile Trp Met Met Trp Tyr Trp Gly Pro
385 390 3495 oo

Ser Lev Tyr Ser Ile Val Ser Pro Phe Ile Pro Leu Leu Pro Ile Phe
405 43,0 415

Phe Cys Leu Trp Val Tyr Ile
420



H's Ser Pro Thr Ser Cys Pro Pro Ile Cys Pro Ay Tyr Arg Trp Met 260
265 270 Cys Leu Arg Arg Phe Ile Il e Phe Lau Phe Ile Lau Leu Lau Cys
Lau 275 2 £ Phe Lou Lou Val Lou Leu Asp Tyr ou
Pro Val %&%é@%}g# 300 Pro Lou Ile Pro Ay Ser Thr T%e?%%%ﬁ%fkr
Gy Pro Cg,sxﬂsz;& Thr 305 310 315 320 Cys Thr Thr Pro Ala G n dy Asn
Ser Met Phe Pro Ser Cys Cys Cys 325 330 335 Thr Lys Pro Thr Asp vy

Asn Cys Thra bl préparind & ikl 3
o (T,yyr . _%(;Eesf s ﬂ? pari % nSQé’m&npoﬁ&&l &ﬁpxgsg'% thé Helﬁ'cﬁchﬁﬁin@%%) an

Ser Lou Lod™{& ‘i%’"ﬂfr?g ﬂ\?&lmcgdﬁs #5544 g‘t \?aﬁ?( 3 aLtQLFdSE/Pn’SeRB“p\?’??}“’B@CSWG 3
Pro Thr Valcoffipgsitiopiin $bich Meaveighe rafio pf e fatfyltlju¥and tolthe suffaptatiiylesdrthan 13881,
390 395 400 Ser Lou Tyr Ser Ile Val Ser Pro Phe Ile Pro Lou Lou Pro
Il e Phe 20Andibiinykbgenidbemgision,onhelsin: (\{)i‘che'ﬁybmpbdltﬁm%p\/i&s%mlﬁérﬁaﬁﬁ)onent

PCT/ | B2006/, gb.é S I eni
conposi t i On%)%%g r adft nu\ﬁrrébon?nt éb?‘f]f gnt %)m esg gx]%ca andc(c) the
conponent tvm&htraﬁepﬁ@e aékuvarﬁtotthmur@ﬁdnt(ls kast@nﬂ@ﬂ(ﬂ/ adj uvant
conponent, to give a conposition in which the weight ratio of the
fatty ad§~U\TélﬁtP1‘Q®SSt drecampotition afitclairg 1| esslaith3n whee@: the faty2adjuvant comprises a
i Mmunogeni G, &peRQ8icliion, Wherein: (a) the conposition conprises an
antigen conponent and a fatty adjuvant conponent; (b) the antigen

conpoheny i e
Fatty. adt b ion oMb B il S, bl e ) BBl ol i irn
or conposi Lildervgier EYPBJ'P‘IFW of sgpaleneangpolysofhés &k n the fatty adjuvant
conprises a nmetabolisable oil. io 4. The process cr conposition of

cl ai m 3, S.wHe exoressher famposition pﬁvbmx lcomplpims @s whersingherifagtyosdjuvant comprises a

oi | -i n-wat gfo1&udlcsin ?,mu%faﬁgygdugﬁgle@nd pol ysorbate 80. 5. The process
or conposition of claiml or claim2, wherein the fatty adjuvant

CONpI | SE§ Ghe Jm%EsU ble c&ﬂ ftof! S¥9ci@in] B! WheRE theMBkF a; uv?nt -Ehe? 39&e8£3%§§1ated
erel ant |

or conpositio ) nthefatty adju
3- deé&yacymypwosphoryl 11p1d A (‘3D-MPL’

7. The process or composition of claim 6, wherein the 3D-MPL is a mixture of molecules varying

by their acylation.

8. The process or composition of claim 6 or claim 7 wherein the fatty adjuvant includes:
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i s nonophosphoryl lipid A ('3D-MPL'). 7. The process or conposition

of claim®6, wherein the 3DMPL is a m xture of nolecules varying by
their acyl The process or conposition of cI ai 7,
wherein thg‘rq‘%?m/ 351&11 uvant includes: |HOh~--<~0 %@%0@/0&5@

- 33 WO 2H07he e oPCINpaEion 6f a0 6w Pf 91a1nﬂq@t0p& (Ychew thc 3DeviPb s inithmfooh of
any one of pghigle§/s 6 to 8, wherein the 3D-MPL is in the form of
particles. 10 ;The process or conposition of claim9, wherein the

particl ef, qag Q@esg bt doRlpositis 6f|cla?rﬁ@ whekein Eﬁip@%@&@a%%e‘}ﬁ r‘r]tc)l naﬁgd't ion of

any one of clalms6to 10, wherein’ the 3 IS 1n co ron s
wth an gl gyl Goeim akm1
wherei n ?lhe a S%&}]?ﬁén%tm a%lgm} gﬂa%%{um ni g%topﬁgg]%%e# (e 3@§ﬂq‘fﬁm botbination
process or“ﬁ@ﬁﬂé@ﬁt‘?‘k‘)‘ﬁsﬁf claim 12, wherein the 3D-MPL i s adsorbed
onto the alumniumsalt. 14. The process or conposition of any

pr ecedi n- dhapiepesspreaoaipasitioneorslain A bivdetein e alupiriym saficis by bleminium phosphate.
sorbitan ester. to 15. The process or conposition of claim 14,

wher ei n B3adheproesss piscoppbsitiar dfgtagm 28, whkiin th 8DMBIC Bsdsotliedoatrihsaluminium salt.
of claim 14 or claim 15, wherein the concentration of surfactant no
nor e t halt. 3Bgprotess b7 complositipn oty prasedispeipios wherein thé siefaytaiirie s goliyogyethylene
claim wheggin the antigen is a viral surface antigen. 18. The
process or conposition of cI aim 17, vvherel n the antigen is a

Phe. b oclndad BRALE b ol 4finn & AP OB ey R RabiePlr of 1 ol n
18, wh h Ag Ll T
L oher Bud el eSO R qrwia%qis%hq‘l’*%n G

cer evi si aemotthariTiggmlocess or conposition of any one of cI ains 18 to
20, wherein the HBsAg is non-glycosylated and/or includes
phosphatli7d¥hé prossst @ comPsitdid. of dneprpeeding shinnrwherzimpihs hitlgem isafviahyrfaceeantifen.
claims 18 to 21, wherein the HBsAg is from subtype adw2 of hepatitis
B Vi rus.182Bhe pioeespoo@atpsition 60sIEASI7 bereidfthadyight Bagitiglatd piritis B surface

wher %I n thgm%g‘rﬁ]{;ﬁﬁgA-’ %nPé’cHE'theé%Sgﬁ ei ? u.‘:%gtnﬁ” sing a viral surface

antigen an ous antl €"process or conposi tion of
claim?2 erein the viral fa HBs Al

et er of a0l %ﬂﬁeﬁsg%rwgosgmﬁeﬂ? S 6 e b ap Ebio Yo S
conpos t on, of claim 24 ere d prote onpri ses HBsSA
ancralrp a 2 S?Fel?{?"eéﬁ‘ ‘I’rtcﬂ‘é‘P%%‘tF’&?ﬁﬁ‘lﬁlS‘? ifgé}‘ih‘?‘é "dfeg?ths %%""’P’I?“ég’?%ffldf Eefgvisiae. ¥

fal ci par um
21. The process or composition of any one of claims 18 to 20, wherein the HBsAg is

non-glycosylated and/or includes phosphatidylinositol.

20 22. The process or composition of any one of claims 18 to.21, wherein the HBsAg is from subtype
adw?2 of hepatitis B virus.

23. The process or composition of any preceding claim, wherein the antigen is a hybrid protein

comprising a viral surface antigen and a heterologous antigen.

24. The process or composition of claim 23, wherein the viral surface antigen is HBsAg and the

25 heterologous antigen is a malaria antigen.

25. The process of composition of claim 24, wherein the hybrid protein comprises HBsAg and a

fragment of the circumsporozoite protein of Plasmodium falciparum.

26. The process of composition of claim 25, wherein the hybrid protein comprises a C-terminal
portion of a P falciparum circumsporozoite protein of Plasmodium falciparum, four or more

30 tandem repeats of the circumsporozoite protein immunodominant region, and HBsAg.
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26. The process of conposition of claim?25, wherein the hybrid
protein conprises a Ctermnal portion of a P.falciparurn

ci rcunspor 501'0% Rratein of Plasnmodi um fal ci parum fourig{ﬂﬁggg&ozﬁp
W.(?s o? Eﬁe circuns .

tandem r orozoite protein i munadom nart regiohn,
and HBs Ag.' 18 PIOGESS 26 CPPARPTIL P 9t any precedipgSTHihBRBG6I GFABBght ratio o2 he fAHy@djuvant
process or t6theRaFictindR 16 thamyopr.ecedi ng claim wherein the wei ght

ratio of the fatty adjuvant to the surfactant is | ess than 500: 1.

28. The pg.ame kb edi j wher ej,n.the ..
BT3B SARERIL Sk BB U R5° 20 i BRE b0

wei ght ratio of the fatty,k ad]uvant

50:1. 5 29.t°q“ﬁ§‘-“%ar°8‘8@§ies%ﬁharb osition of any preceding claim

wherei n S83,fat’ty adjuvant, is a 3D-MPL and the weight ratio of the
fatty’ ad# 1R Process o eenanositige pEay prasedieg dleion whersinthefatly 2&judant 8@.3DTMEL and

process or teovgighs kdtioithe ffatBrjuRsR eClb Rifa6laRd i%et%@%rﬁ:f‘aﬁd}gzl
conposition has an osnolality of between 200 nOsm’'kg and 400

mOs i Kg. 303 The BRGespop 66HHSosHibn 6OMASbdel B GitfilpH i
wherein th% bcign‘goszitobﬁw kncI (f[(?q% ﬁgﬁﬁﬁ’gﬁ%{%ﬂ E%]?c 9 JSP %lt%%a%neosmdahty
process or %oe%ﬁ i SBY gﬁ@ § BOSH®y claim wherein the

corrposité'o has a pH between 6.0 and 7.0. 33. The use of (i) an

anti gen do %B% RERFESS AaCOPRRsiiga e Hspresedingaelpima rivhedin Jthey compasiftion includes a
adj uwant , pwosplate buffenuf act ure of a nedi canent for adm nistering to a
patient, wherein the weight ratioof.the fatty 15 adjuvant in (ii) to

sur f act &2t Theprobess bScdn@sitibmaNany Ypédeding Adim, AVhBIRCEBS SorhfYsitiBh RREY i YetBen
i Mmunogeni 80%19??@5' tion, conprising the steps of conbining (1) an
HBsAg conponent That includes polysorbate 20 and (ii) an adjuvant
conpone risi 3D- MPL adsor bed, t o _an al um ni um phosphate, to
give a c%tc%h%ges ¥i ogrg{g?aﬂ aﬂ%@&ﬁ(’m@%r hincludgs; aysugfactang gngi) 4 ity adjuvant, in the
pol ysor bat ma@adtge bEsmeditrmrent 50 @drinisRAnGm a Pitieht/RIhIEIH ¥l wWeight ratio.of the fatty
conmpgsitio 'w’é\ﬂﬁ i\ . it Lon.conprises HBsAg,
pol ysor batéeHJuZ , B?B—Q%‘ﬁﬁgtﬁ%hgﬁ?{a%{f%?nﬁjﬁ%’g%@p osphat e adj uvant; and (b)
the weight  ratl . 3D-MPL to .polysorbate 2Q.,s less than , B |
1000: 1. %3'6%\ p%"ﬁ%ofg‘fa%ré&?‘é‘g ) F%‘Bﬁ‘?‘igﬁ‘agaﬂxl?%ﬁ&@&ﬂf‘ﬂ“% thgstses 9%1“(9ﬁ1,bmmg (i) an
wher ei n:  (HBsAs eomprmpaistheti inpludesrgolyseibate 28nareingii) ge rediuvantacofrpbiient comprising
adj uvant; ImeHPAdssB B2h hRRThibA pROhdd, BgiSd PSR ibh 50 Geight rati
hSenan of %ﬁ, Susflact glnt. f % it p rbhefté,%igl%’?é LikiBh lrywﬂlghtile@elghtratlo of
3D-MPL to polysorbate 20 is less than 1000:1.

20 35. An immunogenic composition, wherein: (2) the composition comprises HBsAg, polysorbate 20,
3D-MPL and an aluminium phosphate adjuvant; and (b) the weight ratio of the 3D-MPL to
polysorbate 20 is less than 1000:1.

36. A process for preparing an immunogenic composition, wherein: (a) the composition comprises
an antigen and a fatty adjuvant; and (b) the antigen is purified substantially in the absence of
25 surfactart. S
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