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REDUCI NG | NTERFERENCE BETWEEN O L- CONTAI NIl NG ADJUVANTS
AND SURFACTANT- CONTAI NI NG ANTI GENS [oo00i] Jj jocunen
wOgo@ied7herei n are incorporated by referencepCwiBhes 002581

R B AT E R R Al o MARNRE ays
particul ar, AND SURF@UMM@NTAQNINGMMK}ENSam s
th f act b
o a3 op ierts e Rten it Mol ARG R RSB A | 000g)

TECHNI¢SE. PIELPBYUvan s o enhance i mrmune responses agai nst
vacci ne antlggns is well known {e. g see references 1

%] Thig dnveptiorrerin hgripldefamanufasiiripe pg vl vaatiacsalitsiarfipponcerns the

use of BHIFBATN Sfs WE tBE HixhiattiRe DAV AcRinePbised 86 SurfRBint-containing antigens.
contal ning the MF59 adj uvant and the RC 529 adj uvant

proved in various countries, including
BACB&%%6§B§$33%Eiron s FLUAD(tm product) and Argenti na
100031 Th} ﬁse@aﬁﬁvﬁit@f@&ﬂﬂa&e%&ﬁ@%&ﬁ@s dg&ihﬁ'ﬂiﬁ?atame uigeReis Well known (e.g.
ate-sta n,. ex se include
see iR IR TR BE DR SRy SR AEPoT SO TRl e aminium
salts, ABQ4ccins roosiaimis, thSlMES9 adjuvan{ ﬁ@Dt«h]s RC-6¥hadjuvane haver lwenfapproved in
variou§ ?ﬁtr l t@&lﬂ@ﬁaﬁp&ﬁr éwrfcw ﬂ@ﬂb$@b1to§lﬁét§ aﬁcﬂgrgglgtﬁﬁqm:ﬁema Biotech’s

exa
SUPER N &I @soduigh) alf usther gdivvasis|in lateamgemumatl ﬁfpeé’éﬁﬂnﬁ‘ll Hee igclude mixtures of

cholesg:?(ﬁ%)ﬂi &l fink A8 T0BKs, METORNOSEN Ofr¥dondel, BAARAVi ng

nuitipie fatty aci d chains attached to a

100041 Adéonghéjrpl%&%ﬁg (ﬁesoﬁ@%ktgﬂgt?ves Eooeg%imum dallsy @1@ pteete of a fatty component.

concerns t avoi dance of interf erencg at can OCCAJ
For exgaple s MR adipent {polidps snaplens GR @I nd §dhls i qontains a deacylated form

of moﬁ bé}bﬂ@r&lh pidrA BslinhuipRIaRRd clﬁiﬂy%‘ﬁe&lﬁ aldiEglucosamine backbone.
ENTI 0006- 1The inventor has found that fatty

[0005] ﬁQ‘J HNatton éd’hcé’tﬁ@ Qh@%v&@éﬂ@@sdft hRAErefdd € chACRBAAbIRES these fatty
with antig qg_ ﬁ i ncl.ude a surfactant conponent. In
aQUWﬁ%ﬁVd§P?$%§F hwelude g ayrfictant OMRORHI s desirable to

conbine a fatty adjuvant and an anti gen/surfactant
SUMMARYIOF, THEANMVENEIQGN obj ect of the invention to

rqvi de of av iding the.difficulties.that
2009 e ienicn hp faggd ot i SBVAS i ¥afine GO P JYiitpgmpatble with
antigefd ae iskee faosurfactaiti contpgnentlj lnvantyssi@adoranbavgees it femains desirable to

combiwﬂ iacfhtty Qc? 8\%?%1}1(2 + c&%ﬁgeﬁ%u c?e{ng ﬁgmﬁtugoglzd & id9n %}Sf%gof the invention to

usi ng ant
prOVIdehws @f evmshpg dleg figfi rQSftliwéGarbgﬂlaﬁgn sgingsef Hdt &ﬁ!@er gbject to provide

procedséd 18 cARERE a@livAddEardiNBBInk QR Wi AVACHRTHaBbiRETS 8BSidddor
preparing an i'mmunogeni ¢ conposition, wherein: (a) the

[0007] leoog%?@Itﬁgsgnnc%s)@mlﬁsﬁ%@eleﬁw& s gERL tthXt a@J tSJI[Y@emy purified by

ur f subst ant 1 al
using a@ﬁe@w@@ efﬁrgtbﬁsp%eg A e mre‘gntlem PreWdes g RrH@S%.fﬂru Hj@?"fl“B% agmmunogenic

compdtioR! RAkleMe (£)0Mb %oﬁab@éﬁu%@ﬁnﬁhs&ﬁ? b,lﬁi%e@fan& ur faftg tadfvant; and (b) the
a a

antlgegwér%&ggp s[ué%gtit{abés IP%%lall?Fe@ﬁ? Y%t hﬁ"@? %ycgl?rifgl%g the antigen by an
alternativg ubat akiat aveids dinsusehlfvmrfmtant; atnyrmyonmmtibﬂiby pabsfatty edjireants can be
Ovmc@gglfy an antigen w thout the use of surfactants, or
o'totally renove surfactants fromvaccines. In this
t he av0|d§1|nterferenc

10008] oL &%B}Cﬁg%sﬁ%mcrapr \éee%\ﬁat%rylre%SSn }Ng%eir,aﬁtmay ni)tngé/ possible to purify an
antigea owitlesi tthomse Af tsygfaataits, MESO/ ﬂeIBEXm\gemaE@ ismdactapit dioms vaecines. In this

situatiDh 9Be XS ERPBNChvAY iliEr@ldcY Coyt Ptk ¥Rt Atio of oil to surfactant in the

composition. A typical MF59/HBsAg vaccine contains a huge excess of oil relative to surfactant,

with an oil:surfactant ratio of over 4000:1 (by weight). The invention aims to minimise the amount of

fatty adjuvant in a composition and, in a second aspect, the invention uses at most a 1000-fold weight
-1-
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with an oi hsurfactant ratio of over 4000:1 (by
wei ght). The invention ainms to mnimse the anount of
woéabdinisdy uvant in a conposition and, in a secea@IB2006/002581
invention.yses at nost a 1000-fold

asp ecLFéyt g%
excess i e Sesmgention | Provisigie? PIRSST HOBREPHINE YU gnic composition,
compri@fn@@l%ﬁeﬁs@lf cPhBipaigi (gnantigammompgasmit thacmojnded 4 supfactant and (ii) a fatty

adjuvant %&6021:1{1}9 ! gge Sat %F-)rg)gge)glog LW wggt e Y elggl‘?gat n&% #8& rf?tg/ %cyuvant to the
surfactanq svieset theo nidOAdntSimilalyyithe izveober oxivides rani immpnaghnie Hremposition,

WherelWE '(%hthe Bhb&sitn toBpdsal tay a%@iFéhV@&ﬁp&n@ntt ha §lf£ti3a§&ﬁ{fﬁnt component;

than 100 :.Slml e inyentjo Vi
(b) theaaatlgwﬂwé?ﬂtencémaéw RS %‘d\)ﬁﬁ)et?% weigh ?Pot‘ﬁél? Ry SGtvant to the
surfacte@TPRSS tha®NOMOINPri ses an anti gen conponent and a fatty
adj uvant conponent; (b) the antigen conponent incl udes
Thefag S rfactant and (c) the weight ratio of the fatty
H to the surfactant is |less than 1000: 1.
10001 Thig eﬁr@ﬁ iﬁd adbnt agplecth Qﬁaﬁé inkedtion BotAnfilise aofhttyl aaﬁipmti& an adjuvant

of .t 1 nvent i hot tidlse - :
compogmtﬁ%dpaggeéoa rr%g%en?le("tux ”[l 1cal| %g&%ﬁ@?ﬁ?kg%ﬁgﬁt m%tgb@fl]sable oil, a
fatty adig phd/at a faatetyle a@ijflpmmﬁisfaﬁmﬁpdlnseetﬁ met abol i sable oil,

a fatty acid and/or a nolecule conprising a fatty acid
[0010] Tipi peéfyrred faty adjuiamts qre efeerdjuzdnts hnctvyn adfMRbAhtisd MRL’t AGF5Y’ is a fatty
admva%gjbgcaﬁpet i &%&m ?leM: 5\%h1cl‘?rf§j Mg%!bohsaﬂ\llg%% WLa if at fa%y adjuvant

because contains s

becausest eangsinssudsacchorie subrmwduvgtmnglaple;fatadﬁqﬂ/@tmmbéé 3igH @s MF59, other

oil-in-ivhtef QRLIRR 8djBvaitsSRARGRBILE dedsubst i tuted with nmultiple
fatty acid chains. As well as M-59, other s

foot1] 7,4 ffe?efyg?tc%ﬁlPSHH%lﬁ' Sha ey Rcipdd @ SPoilkth-Ward em[llsmn such as a -

ol | erre d, conpos]tions of the inventio
sub-micfryi a@r@a—wefgs eamlsi cqmpirigicerdvalens endRo Ivgmeigegporbitan monooleate

(and, %ﬁéﬁoﬁﬂll?r QBrb@hh ﬂrlﬁbgﬁg g?ncﬁﬁilﬂ(S) an 3o(om|aazdywtﬁ éﬁd}i@bﬁhcﬁplﬁbryl lipid A.

N S

o 3 Ge2 A, TSRO RIS Mo PO LB v
includf, 080t 2}e het 1aietidt to oplut @ambfdOphaapichté MRivativest Meacyl-ptetijodipeptides; the
solubI% 6{1_]1.1%3%?%61‘1&6&%}011’9 ?Qchgi lCl’%g e?ll Y%fdhA E(H&N QQ’ %M' 11?2 'c%ﬁJpUI%;‘ds containing

re not sam ni
lipids Heleeidyae pb@iabatwcqwnms@ dipibpns; ded acyph@swme% lipid A analogs.
adj uvant derived from Escherichia coli lipid A known
9013 Velgere @bil-Iirwhter eoutgion adisva suchi asiMIgF 9l is psedsit lis tykigallyt asidad to an equal
volumB h)?%ﬁ rll@[{lgou? %Hﬁ%hryoﬂ'%aflﬁ&?lshflbg%ghlg%lsﬁ{]g KLY ‘Ekl'v%lume of the total

etic VWere an oil-ih-wa
compqsmspms%qrea@ji PRk adiiehn d uigEtE tpical desg, is petwiegn 2S¢/l and 200pg/ml

e.g if )ﬂﬂla' QﬁgEYSOaFBﬁ)QQ/IﬁIO 7@“25@ fll, 50-YodpBI, Ofr oufqoeoLsl. It is usual to
R R T R e TS AN

dose. aflpnvBivh adfivaigedsh & M wil typlmsléy besprbetiodimr 2pargte wbntainer from the

antlges,Sf%i g)ggxq%rﬁnpleogﬁg&m&g af ;E% tinfd or 13 r:llg’ ?A%@mvide? already admixed with
the anjiggm At SDAIRL. diwvant b‘é]tl v@@élﬁalbsbvma@r aélDleW’LW]i‘S]érth‘%j@élégen before

distrib8tidh toR@H\Y&8§ 45-55nmy, or about 50nmy 3D- MPL per dose.

enmul si on adjuvant such as MF59 will typically be

9prow ded in a separate container fromthe O antigen,

for extenporaneous m xing at the tine of use, or it
014 FThe RS9 oadjld/edt ad r@aw—ladme)rednmhsmh fommednfrdrgesqualkne, Tween 80
(polyo%ﬁétyﬂle?eadsbﬁ)\f efrg (Jgﬁatéf? gultéﬁénb%S és%@ﬁth é@f@a&?d ™kt Bmulsion is

I gen 1on
microfluidised to give an emulsmn with a submicron droplet 31ze Preparatlon of MF59 was
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MF59 [o00i4] | 'M59" adjuvant is an oil-in-water
emul sion fornmed from squal ene, Tween 80 S

wopaei7yesxget hyl ene sorbitan m)nool eate) and Spanc85B2006/002581
,,aisorbltantrloleate The | sion is mcrofluidi
originagl 4

e
¥ d@ﬁq}'@egﬁn SeiaTears A o the pradistihas Bﬁer’dmﬁﬁlllf@‘ftu@fi zaéuﬁ sold by Chiron
CorporEﬁ(ﬁD&ﬁlaﬁlblOﬂetﬁﬂs 0Mn58: Yama rih gChaptel V 0defsief.i eChapter 12 of ref. 1 and in

) ISy RIS ), FOMLAL: e 50
0.5% Spon &6l Iane@hipflrms thése pdtios dpconge 4. E%;qup@pnelg 5% pqlgqorbaj_e 80 and 0.48%

Span ﬁn (Iiflﬁ‘@ sﬁﬁ&&?ﬁt 4 oh@ntGis nbh @ak‘éﬂ TRESIcE R vifen Mgﬁalaﬁﬂg the ratio of
une % squal ene, O5%Pﬂg ysor hate 80, an

oil: Sur%ﬁtaﬁt igghe sqqowe@sgmt of ierientisgh.ds il Wé%ﬂ%g‘&%gﬁf&“am content of
theant%yal ene, 0.5% pol ysorbate 80 and 0. 48% Span 85.
59's own surfactant content is not taken into
[0015] TReRIBEN muhin adedntageatsiynigelvies citedtd onoé. gol ImM sodifiacitzate buffer.
in the second aspect of the invention, as the ratio is
Other msionsr f act ant content of the antigen. [oo0i5]

0016} Afl ernél Sltlgt?ntoa H} 3101%9596 d?lfa{rﬁl dt%% olffj%sw%tért &ﬁﬁlgoﬁsoga% e fsed. Adjuvant

emulsienultgiially fnoludé]at deast png| aikrapdtat vieast dmleh%lﬂfw@gt, with the oil(s) and

BV behys
surfact%gd( uvgérg{l eb@ﬂ%c{%g:radéﬂlé (in@fa\ﬁ@ﬁs%ﬁleﬁ M Skh@éb?n]faﬁﬂle ThYSEH- droplets in the

e L e et T, S
dropleﬁﬁ-iiécs&:@ﬁ @51 bﬁﬁéveb Wlthga ﬁio@ﬁﬁ@dl&d &bb@v(dﬁetahmﬁmtﬂﬁdnisepr@hﬂs with a size

less thﬂb%@lng{) 75 pfegegrsed & §ﬁ-‘/ g?ﬁ#er S%B_ggteg tq( | Bledy %nﬁ?%:ﬂ aﬁ]l ;Z/)nWIa { ﬁ .

d t
L LTy —
rather ehah hiih@aloilsBoples fe vagdtdblaoibd indudeasss, séeam aRkPgnims.dteanut oil; soybean‘

oil, cogc%nu 01Irl ra%Q oﬁ§e 1'11 %P{e 1% cgrgm%ﬁgfl a%&tla%?e {a)Qengﬁlitg/ fHe nut oils. Jojoba oil can be

I'nc 1 u
used e&J@htaaS:dtﬂ‘m éhefjloml?ﬂ ﬁaf’aﬂﬁ%Pﬂs( @e@ﬁe a%fﬂpw'éw)ﬂ gpttonseed ofl, sunflower

seed oﬂeﬁﬁ%rg@ gét:‘edg)l@llv'a[n‘éﬁfle fiRgd. Il‘l?:—‘l':het éﬂﬁﬁtgmliﬁ»eé&h ol ik $he 1O T€RISly available, but
0

R SRR R A e .

6-10 chfbenrﬁtﬁj adi:d)mﬁloy ghvabl atl B2-peopengolidlf whileotmgturding saturally in seed

oils, m[% p?eggreg bg %pd&ﬁrs 5% argtug]f eﬁ&%@hﬂ ({ji]OIl Bf’metagﬁr gﬁd&@ﬁﬁtenals starting

10 ower ol
from theinitiapderedswlsdFass and elsdemmpmemanalion milkmer mpiabolizrble apdmay therefore

be usekf g E’ucgro? WiRs iB8AtbnOThe bfoctdiBesnios bepaf@ith,| durification, saponification
avai | abl e, but th%ol |l of ot [1Se cer eal grains sugl

and ofFigmEASaRESY i CHApae FUET T T GRS SOURRS TR G4 v in the at
Most ffﬁy G ) nﬁ&abld»ﬁﬁﬂble Gilsl@hich mimyrbef @bdily mcodbrals Fer sxapfiple, cod liver oil,

shark ﬂg%’r 0#%1 rfmda wﬁale of dc,echo%) ?gfo%lqﬁ& 1'b e%élﬁg@g%r%%?lfﬁé fiﬂ‘?oﬂs which may be

see
used Iseqmarﬁamlumbelamfdbremhed chiin ailb ot wtheﬁéedabls@f@mmélwn carbon isoprene

units ;{Hat 4t 'g]@he?alﬁt ?éférkcrdgtofafs QEFpEﬁlﬁ‘d@ Whar®Neled 88 LofMalns a ﬁ@héhed unsaturated

from manmma| | ar e
terpengHaKEPBH 85 SR GER A H) fsnlegn%:?r odmeuVba 8418 o drifitfeacne, which
is partTqu%rB'rlﬁSﬁﬁ*d&l @8ref0 ISqﬁaﬂa&[ diel aturatpdl andlog @t sqoalene, is also a preferred oil.

Fish oaﬁﬁgcqlécglpé gciura ﬁ? gﬂ %Flar% aﬁr%&ﬁ%%&?%?&f‘fr%m cgﬁm%pélﬂ'sgﬁlggs or may be

sources
obtainad by mvtietls kiwin indint zit. i the tpagferrddzailslaee e It@ophﬁr@ln (mpelgy) Mixtures
Ofoﬂs c%ﬁ‘gé 'ué’adr ecovered. For exanple, cod liver oil, shark

ol s, and whal e 0|I such as spernaceti exerrplify

[0018] raI of the [ y, Q]
ke S B oo e Y ERHAEARRER Balfo). Prfored
surfachintsaiflm mad:ﬂtl}bn ihavesa HéBmfrilt leagsg0epreferabily at lgastl 1 Hragd more preferably at

least 981EfR! bkeh Iﬁdodat Qs@P Wil REARaEs im1adikg,| bUeMoPi fimited to: the
contains a ranC , unsaturated
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t er penoi ds known as squal ene, 2,6, 10, 15,
19, 23- hexanet hyl - 2, 6, 10, 14, 18, 22-t et r acosahexaene,
\thmﬁhnss7part|cularly preferred herein. SqualaﬂeaBMMGmnﬁn

ted | | | f
et R DR T,
polysoﬂﬁ&iﬂd ahdz’:pblysb@bﬂeQOf dfdpﬂiymmm‘re&iywne sride (ER), propyieye bide (PO), and/or
b

utylelaq |0§1 g%% r‘r? g %WIQAE( vc\}énar% hek hpé:seilﬁé'arr e80/PO block

Herol s (see belo
copolyngns; tmtaxsm:ls, ‘E/hldn 8pn gary in the nomben recpaﬁmé @hca@sﬁowéél -ethanediyl)

groupngV h@dt&( H—&(TM@MC& ng”féret/ ddrApiRiRbkBoRRtnaR G anol) belnfg of particular

e st oon oy hamseon b . 33&@5%@» cphosphelipids such s
phospmlaﬂencﬂmemeatthlhg qﬁ)uyokﬁethﬂae ﬂ‘aﬂy’ eﬂietsOdIerﬁfedl flom lased, askytihstearyl and
oleyl ajur ! %I(&bm P %lesﬁgtlagtgl}\t@f §ucH etllly ene B’F‘gl r{lonolauryl ether (Brij 30); and

{BPs™'s
sorblte(noastamfmbmnroafyelmom asdha§PANe) W{éle%sﬁ)orbl@s felpai¢ (Span 85) and sorbitan

monolQ XS BLRAtR. %lgfa?gxqts o }ﬁ%RlHQ@ i 89 enfRRA é/rgel‘v&eeﬁf% (polyoxyethylene

yl ene oxi yl éne oxi
sorbltemm%og}ﬁgteb)ﬁpa@ 8 gg)ybltag @lﬂe%‘f}d]@fnﬂﬁﬁ émb'%mpp‘%(-? &8 I\/?lxtures of surfactants
can bel Us8#€ B A Peen BOSPa@ 85 hiireds, oEOhWeEA30) itbn-Ka PO nyxrares.;
oct oxynol s, which can vary in the nunber of repeating
10019} (?f Q¥ e Rsibn AT aRRRBGINN I e HVRHESH in¥hidd) bACAONNMNRhit to:
Triton X-100, or t- octylphenoxypolyethoxyethanol)
e Raianmlsidn pRsquilend, artocaphemk shd Tween 80. The emulsion may include phosphate

lgt%ergci] Iftgg Icigl\sﬁ)ag gfsﬁ ?ﬁcﬂ%%@&b Eg ?A %y X ofﬁ‘;d/&f}?ﬁ hitl. bﬂﬁes%@mulsmns may

bmefmny%tdww’/e nqalamp,tfyoreflh@i%%d@oph@@l angl et d P76 Tween 80, and the

lg}lx{ ratlﬁto?églﬂlen@'?ﬂc gh&w is ?@Cfagﬂly&l(a{%rm%r@ﬁd@rd inore stable emulsion.
actants suc I eheqgl ycol nonol aury

on sveh( @pylsionggn bemgde by distolting e 89 ihHv e ﬁlvmi*o% solution, then

ﬂﬁxﬁlé‘ 901§P SNk solﬁﬁ&hwﬁ§ a SRkdtel ANSd &1 101 Bab& é@ﬂﬁhcﬁﬁﬂl squalene) then

and sorbitan o nonolaurate. Preferred surfactants,
pﬁ@pﬂlﬁfiﬁ@gltlﬁs mﬁgurgr;[}}esqegWH&eén Fraygfave submicron oil droplets e.g. with
b N Y Ap6Rdnhtd e BetRED1 §(Bdhd PO 0A) R ébRbly abpa 88hm.
(sorbitan trioleate), lecithin and Triton X-100

e Mmenunision affsqealerfear tasopherazandisd rijeredetergent (rgvelaiosyf188an
85 m xtures, or Tme 80/ Triton-X10Q m xtures,. »

o G SSRGS, B e, AR R P ¢ R L1217, The
ERVRDh A befoimidated v ph@pkatd bliffdredrsdliae, pia:7.4.Athis emulsion is a useful

| sio ual ene, a tocopherol, ,and T

G SRRl B BVanG! JRstRfar A 1ot PR St St QreohyEMDP in th
HEYF-AP saljuvaat (1]e(0SPatteSehr{MDE, 5% sq@djanand/sSés Pleoiit Hil21 and 0.2%

These ns have f. t I £ 0
30585 BESbELCRRY oL A, s S AL A A 15 5%
sdelanej g% Phiréroc bi2 lsaudd)l. 236 eolysaogsn 80)o M1¢rsﬂwd1§ﬁteqﬂab pygferred.
< 1 as this provides a nore stable enul sion. One such

. e\mwmmlsmn havinp droma t8-19Y6 df a5 0lly.hg 0Ynen pBesphelifRIndd).05-5% of a

Eon% &(&%%HU\?% :?’n%@#‘ ﬁ%ﬁﬂggceggn‘hre@griehgﬂ% %H%lhﬂfd' &Mponents are

ure o t ocophero

$hwha;r¢bv)chohrteenp@osphairdaferhan@la@m@g phﬂéphﬁtlséylmrele Thkosphatidylinositol,
S haYE SHRGHA id c4318Rpi&! Submicron droplet

SR SHAETH BRI RME AR LT S GBI Svomirn dop

zﬁaﬁﬁ?a®W@ﬁ@W3§4y about 180nm  An enul si on of

squal ene, a tocopherol, and a Triton detergent

¢ Trsuborcrpa oib)-watenpmulsion of anomelgobsabliell (ishys élggfd?@efal oil) and at
%&sf{ﬂ’fé SREhAXR gﬁfc? 40 ilec(thlﬁ) | P $0(drBpak $8)L AlditiVBEmay be included, such

I'on can ormul ated in hosphate buffere
9aQuild, sapenims, cholestgrod, AP BROPYIo O BIEHEISUsh 381G F1§0, described in
Y&bieade of BFod ladffioR epaliphes arfing td\@SadyRaporis ¢ i dakboxyl group
fphehiod 0. RisditeatgddifigR poiY }ﬂ*adj A
Thr - NDP, 596squalane 2. 5% Pl4droni ¢ L121 and 0.2%
polysorbate 80). It can al so be used w thout the
Thr-MDP, as in the "AF" adjuvant [8] (5%
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squal ane, 1.25% Pl uronic L121 and 0. 2% pol ysor bate
80). Mcrofluidisation is preferred. An enul sion
wbavmmgsﬂw om 0.5-50% of an oil, 0.1-10% of a PCT/IB2006/002581
hol.i nd, 0..05- n nic f
e R o LR
Ohpbngethgl)proparednsfitat i dyl chol i ne,
phosphat i dyl et hanol anmi ne, phosphati dyl seri ne,
. Alﬁoalmhﬁacbﬂ ity whivhsd saponinplags Quihi dyQ82Ycadal sterol (e.g. a cholesterol) are

h d | d di ol
BIRARET bHs %ﬁl&%qleéfﬁﬁ'sng?gy advant ageods. A Submi cron
[0020] ”ﬂ{e ?rﬁlﬁ%iﬁ@sﬁﬁﬁgn et at?Lbfq‘Elngl g&hnﬁggﬁéﬁgﬁ%&mhﬁ oét lihd ﬁﬂféhof delivery.

ne SUI' ‘act ant

Thus (lmaglwva@t andcantigeth are Tixpie!lykenb seripiely do . Paskrged joy chistiilped vaccine,
ready B® ﬂlﬁpfo%ﬁgblorﬁéi(ﬁlib @fe @'\hJeAF Mﬁ@éﬂ"wﬂ%&b@ﬂy Bé @ an aﬁ]ueous form, such

b R oA e T A g o e v i o

mixing tarphuag (eqe. between 5:0 adé s 5gtyh1sagmraﬂymbwtﬂtﬂe car boxyl
gr oupof gl ucuronic acid), dinethyidioctadecyl anmoni um

[o021 Wﬁ&% d@mﬁ&ﬁﬂdﬁrm&h&és@l t6€IpBEEL Yhy & the 8) & v, §, € or E_, tocopherols can be used,
but ag 0o eg?r.|lox e(e tgr%ﬁen)e%] ?Fa?oggpl?%g 1c)eam éﬂg} %‘evgrta£ ?o&ns (eeg &Aﬁ%{erﬁ salts and/or

isomegsh Shiesineludé preanie salbis coélaeeshcaisatheddetats, niriotiedte,egc. [IMp-tocopherol and
A T S Ins sd \%Jo he%‘lt L he preferred
DL ROl AR ST L5 38R, Lo MO L8P e
salt O%Fmpanlaer@lnathaﬁmcg@ﬁp are typically kept separ at eI y in
a packaged or distributed vaccine, ready for fina
3D-MPbrmul ation at the time of use. The antigen wl|

[0022] 9@?&% l ‘%éd neloﬁoig)hg%)gg%'f el?ﬁlilé IIA O@p] ﬁCQISB h{aetferﬁeLaetoV %? Cj -0 acylated
monoplssplrgfiipiché qr\&/fmdpwayld% nfcmpplmsnhqngl lipith Ay &r%/kr(oevngadjuvant The name
1ndlcal%§ttﬂ\ﬁ %Bs@onlﬁ% @f‘ﬁle]recﬁ))cu%%d@ﬁwg%ﬂﬁﬁ@inl Mo%ﬁé’s%)hgryﬂ-hpld A is de-acylated.

reaC? OSItIOﬂ i ncl udes tocC er ol
SD-MGY. T bech prpareg] (g shesiosgIet BN LTI BE e, SR chemically
similagtd DEI@ Wﬁft(ll:idks an ecmﬂah‘ile rphegbhorfhgroup anph eawetlalsikracybdreup. It activates

cells %fe f %rr%onoc acrorp% asc llneag %Hcﬁ sﬁl%h{glt es afglgés%rof &%ﬁf §ytokmes including

S I'ncC
IL-1, He-¢2.aNE-a ra,nd: QMWePreeal@tlor[p%&D—&Mpr @mglgqﬂy descrlbed in reference 12,
and th@lpr(ﬁfut:ﬂﬁ@ B%rlﬁén&%rp@“ﬂ s%ﬁi E&S@Si 1xa/b(ﬁ) &Bt%nr Lﬁfiller the trade name ‘MPL’.

pher o] DL- a-t ocopherol he preferred
urth%réllefaﬂ%)?a“t'%?lfguridde6‘i}°ﬁ@P‘EﬂS 1o fthe SUCCI nate. 3D MPL
oozt 1.0022] 3 deacyl at ed nonophosphoryl 1ipid A (3D MPL;
99231 300-3PLy emdlpleecthe tformy of 8 mistuE. @f@yﬁ eaolﬁ%@ﬁpmwﬁdwhelr acylation (e.g.

havm%< B, 4 of\6QLy13h&nsl Qﬂﬂé}ﬁ/ﬂlaﬁf)e' SRNBRBRIRREsY. IThe itRbd gllué()samea(also known
adj uvant I,.ndi cates that

as 2- Qleﬁéy @élgu ﬁ]élccgﬁh n@nﬂ% ifles. are ﬁ@ﬂﬁtﬁﬁ 3k gli%rr %TPOFI 1B1i1 &aERons (i.e. at
positibis 2krd 20 ydratthate 1s&ﬂkol\ﬂ?lacj’1&mnbmé1& 3pp<g;pmnemha‘ gronp attached to carbon 2 has

formuli]ah C%‘%} ?;Ii'-sdlﬁikla”fh %roﬁﬁ"a{?&’déﬂgé Sl%ts Fornld IIL]'ﬁ-C(P-CHz-CRzRZ'.

an aci d-

The gmgﬁmp@to @riwop' b%cfow%%né%ﬂ%ﬁﬁb@l%a%ym pEgpntative structure is:
activates cells of the nonocyte/ macrophage |ineage and
stinul ates rel easre of 8&eral cytokines, including
[L-1, IL-12, TI\]E)Z,, 0CSF Preparation of 3D MPL

was orlglnally desc r nce 12, and the
product has been® nufac*Ure@ ol d by Cori xa
Cor porati on under thectrade nane wMPE! . Further
details can be fewdd |E§£efere s 13 to® [00231

3D- MPL can take the,f of a m xture of related
nol ecul es, varying by their acy tion (e.qg.

-5-
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15

having 3, 4, 5 or 6 acyl chains, which may be of
different |l engths). The two glucosam ne (al so known as
Wa-20Emiy62- ami no- gl ucose) nonosacchari des are PCT/IB2006/002581

oo SN ST £ BESLARR CHSIE o8 et ety

betweeh!3aand'1 6 p@Getpreierably betv@en Qpndi 2, ant étndsd prefriisn 1@ has
formul a - NH CO CH2- CRLIR1' . The group attached to

01 GRAPDRH, 12 altP L i f;hdeNrfd PREZD). ~OHor gEYOUPCO-R where R*

s it G LB PR P f%ﬁpr%x%ﬁs%@ B Jgand is more

preferaBly3108r1e oadhAi the @pmnsitientrh ys préferabB) . G the 2 Tositival rads wrkferably 10.
ref ngl2 )
oA PSS T ST 1 oo o

dodecagpigupisl, Riradecmic apidioBxadeanoisacHL. | ndependent ly be: (a)

-H (b) -OH or (c) OCOR 4,where R4 is either -
100261 yigiren-a{IGH ), IR GHAR® auh ebthen thive3 Rr-MRIe hast ondy Bsaopk @famsdbngzon each of
pos1tlo§$ 5\'\%%{3% a%efl‘ @nl clele df"'TRme Gnll rRe'fa% Qﬁltbfenl’éﬁe 31—)21\/1?!: chft-have 4 acyl

q m.L.S re er ab

chains pHbeR P onwf o B!, Fand ot pH gt the SDRAP AP oy GH,chpinp sWhen none

of R, pR%faﬁ‘d Q{m ¥ ﬁthelﬁ“[&UEE Nf_[iiL ,calRila'adeda‘Rﬁl clafig. The!SD-MPL adjuvant used
Qdeca

sccorlacp ShEBRD G61% SRBS R SPESRNG HopBg o shins. bu it
preferrad Ito ofcludd '3D-IRPL veitid6 RBY1 chaigs in He mhisture, ied 3Dpavituldrae ensure that the

hexaac%?%ﬁ’alrg&)%ﬂlalﬁ%?@é gﬁe:&?f@ ‘39 v&%%‘ﬁh oplfhe Wﬁ'?»b m eég >%3)%6‘B?’0%, >40%,

>50% ph@O@DSWIe afmth 698 chaing s l@ﬁaf% theﬁhe amssﬂdd}waﬂo%cﬁve form.
Rl, R2 and R3 is - Hthen the 3D-MPL can have 5 acyl

99271 Thethen sostirefiarrerbioem of 3RIMPL R inglusiorR® compositippsof i ipyration is:
3D-MPL can have 6 acyl chains. The 3D- MPL adj uvant
used according to the invention can be a mi xture of
these forms, with flrom chains, but it is
preferred to incltide” cyl chains in the
m xture, and in parti t the hexaacyl

chain form makes up of the
total 3D-MPL e.g. oroHnor e.
3D-MPL with 6 a ains has been foupnd to be the
nost adj uvanks [ m e nos
preferred for i nclusion)in conpositions

of the inventi :
formof a mxfture unts or

concentration conposjtiogns of the
i nvention r ' species in the
m xture ' Uebus condi tions, 3D MPL can
form m cel | [ with different
sizes e.g. Wth or\>500nm Either or
bot h of these iAvention, and s
t he better [ by routine assay.
Smal | er : to give a clear
aqueous suspensi on of referred for use
accordin

(XI1D)
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their superior activity [17]. Preferred particles have
a nean dianeter |ess than 220nm nore preferably | ess
Wohem’/ozmmm or |less than 150nm or | ess than 129(]11711B2i)l]d002581

an n_have mea d | e han 1.00Onm In
020 wWiteo Vi@ et nhraore A B ISTPCtigP PR efoncentations of
3D-MRIhH1rb05@m§i’tlomk ofhigsiavgnsivh rﬁd;rets thercenbinet 3DeMBLghedies il éhe mixture.
suitable for filter sterilisation. Particle dianeter

0029 1,¢ a@el@@ SnIARREE BTRVIPL N @nrfotih inflecllbe eiprbaus @ipadieRaRwith different sizes

PR Sy RN AR E——

the betdr partivins dah e eelebted bgemeina labspy b®malleipstticies fe.gosmalf enough to give a

clear a?;@éo‘il' %L%%&&&P %3)5 W@@mf&f@do@} rl#ll%éree Br(?ﬁ)%o/ Phe BERESN because of
their qyamqrcawé@tw (7). Pavarred gpmieiss diaveia Fien tqﬁ@n?t%fn ipes fhepsggOnm, more

preferabl %?’%amﬁlﬁ)nﬁpoﬂ\@hs fan lbﬂnﬂdsnﬁde@nthhﬁ 920046, a&ﬁi @lﬂ even have a mean
one . or

e s 10 0 S <36y DENEYSPILRS TR HGmERERA P trdger than S0nm.
These JartRs dre sanithénoagh cn bedstiltatild &@R& gajization. [Ph§]cle vianteter can be

assesse% %g ptﬁ@ dro@tf}?oiecﬁﬁlﬁllfe]\q@f %lg'na%wl r%hﬁ rka:ﬁt@e%llé cﬂ élvé’am R Hﬁgén particle

ate mniu r oxi
dlametsa Polrire 8 particletiesdidioitiane a diapptey of Olosﬁl]afepv fgéﬁ?fé‘éb’ be a distribution of

partlcl@sdi%\ﬂ@ﬂ]ﬁs Atast Bhtat 1&&@&5@%%& aﬁrhyerf(@ gr 096, W 7086, HIBERY>90%, or more) of
g? igs a xttur e, .qf 95 nd an al um nium sal t,
the Pa‘i&‘P % AHYRT ?ﬁ‘ﬁ‘m“ﬁ)ﬂﬁéﬂfgﬁt’% “Rdvant ageousl y, the
[0030] D-MPL is adsorbed onto the al um nium sal.t.. Preferabl %
The 3PedEL capde 135§ OWtS GRS B adiHeany [or WponRRinatiga gy thene or more further
adjuva%t Gomp&iie. F&O%an‘rbfeo% 1s>18Q>%n 0968 398D an cﬁmbﬁlatnbro&aﬂh the QS21

sapomlne[#J gf Wé@ln@gﬁe 215 %ggrlfl-w m’n?ql}s [ﬂég r\/g{h %18%?1{1&% d)thphate [20], with

aluminiah tnyiirokiden[ D psphidt eporaa &\nanltleykmﬂib%] are nanmes of
conveni ence, however, as neither is a 5 precise
0031 Adgrefebre P bdjovenomitthe, lwrﬂiawdrlydbemne@ath HB$D oid prides @ miktsre of 3D-MPL

and arfg%lﬁ%x?rﬁltérp (selt %ret?xna%g/ e{fﬁ?{nﬁfm ghgs\l?he{t %{I\%ﬁ&g o%él%,_ @g 3D- I\/{I]PL is-adsorbed
onto thewleninion sSaPrefssblny looft aoar’e(bymgwme 3BrMPL is adsorbed e.g. 260%,

>70%, Y95 B >9§>;%'$9€8%&%o@fe in general use as

ad) uvants. [0 neac UWants nOm a s "alum ni um
o A e e b AL —

or as luminiviny fhesehas drdikvants, Thpse @Fe paipesyd coBpRIEEh oy errTpgs neither is a

precisé F@scﬁﬁ’c‘idﬂ’df@heﬂiﬂa@c‘ﬂe’ml@cﬂ Bﬁﬂﬁﬁoﬂlﬂiﬁhlﬂgﬂd ipsd3exd (5 QCH& Gﬁdﬁ)&irr 9 of reference
al um ni um canpou such as

2). TR Cayadon BT Ar P BTt TUE Y THRAF PR iy any of the

“hydrdxde’hve “plicapleste saldd thararathgengti we abaljavaats. 1070cm 1 and

a strong shoul der at 3090-3100Cm 1 (chapter 9 of ref.
[0033] "131)3 adjtﬂ@&é]kn@wﬁ ad “@luMMﬁmﬂ lﬁ'dﬁo&m&’l aﬂ:StypﬁhlllbrThlnmumum oxyhydroxide salts,

RIS I AT I TR —
by therfagmile AUGCH )N exoh Heydipingeislidtiedn g&her eﬂm’dlrmme c@npcevadq, |smh as aluminium

hydroﬁﬁ? 9\1@1&?%%@%3&9%@%@%5@2@ ?ﬂ I.L:ugi%ulﬁf %9'tl?é bf'%tsénQ@ of an adsorption
band 4o 0705Ry | a1k S1ogS Guider 14,09 o3BG bEEReBET SBRBEATI 5 have

a P4/ Al nmolar ratio between 0.3 and 0. 99.
19341 The chdpwgth (kspwrataeé‘alumhlilbe phipsphite atesitipigaliy dlpnéniyh dyydroxyphosphates,

often ‘ﬁsg) Qé‘ltg%l £ sHLE ﬁﬁt 6’ff sdi‘ﬁify Q‘lié’}l' 9{a9 WRSebtdiREd W%f@hﬁ‘tatlon and the

trum at 3164cm 1 (e when 1[11
reactlcmom)thnﬁ ané ﬁ@@@ﬂ&raﬁ@nﬁ R BRCigia, ERER Y, %ﬁr%fx&}f Whstitution of
phosph#8 8RS EroRylih thefalt. BYdroxyphosphates 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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[0035] j16 P 4ZAl 3+ nolar ratio of an al um nium
phosphat e adj uvant wil| gener ally be between 0.3 and
wa 2007/0p5ef er abl y betvveen .8 and 1.2, and nor ePCT/IB2006/002581

group% Eﬁé?}%ﬂ%}b 51@ 5+O Egr?dpgtlrﬁ%]égﬁlg:?&h%ﬁ? hﬁea"?edm@o iOO°C) indicates the
presenby off stoaytplad Bydraxds echhpit& 9&refypy.cal adjuvant is

anor phous al um ni um hydr oxyphosphate with PO4/ Al nol ar
10035] Th@POY AP boRe Ratld (ﬁ"hnaﬁﬂnﬂluﬂl%)ho‘s tedpdaritwif) o6iegally be between 0.3 and

12, pigheFibirapa 0 FybR o S ek By Py T plabiniig pgophate wil
generallj deranryphdds, Spapidoutary( kr gydrekyphbsphateGatyy. Aatipéeal adjypvant is amorphous
alumnﬂﬁﬁl %ﬂ )ggﬁ&rpmqe O@/ltg[ pg?iﬁL rhoclgr RatRf b eh ¢isP rﬁ?ﬁpb@ﬁfe included at

e ree 0 bstitutlon
0. 6mg¢5ﬁo§plh dibe qh@‘pmnw ipbsphate il geﬁprg ﬂé)@r[@gl(‘él fate. Typical diameters of the
particld38 b thblkdn@B 0 gﬂ'l)uYrﬂ?ng depRendopa) AferafRaitigen a8Rastiohi ons
and concentration of reactants used for preparing the

fooze] ’[’ﬁﬁ b CRY aRbGuf ISH%EIB}%'EE is E’I‘R@TSE]%/ r8hRQ i tesde BY s&gﬁﬂ%ﬂ]&‘ phosphate

e concentration free p phat elons in solutio
for h}@pﬁg@ ‘Hﬁ]ogb'ﬁ degee qfowgstggqlqﬂ gapygyy depepding 4 ﬁedlctéon condltlons and
concetikib@ rof Sidedtards usedh kst prefpaniag kié fsalt Hynpdeeipit®ida. P2Ceis also altered by

changSscibpedii o e EPERICHGED o SRR G aR - s g P o
by adding®a bniferesupl ef ® histiflipe batfordenks. REZGmpréebBie. ©1urmlhmmtphosphates used
accorcﬁ’hg to HR0R¥dnt{dn kMo g}rﬁﬁﬁé RN&EE 3 YeHbdeR ™M .0'SRE A more preferably

nposi_tfon invention may contain a
betwe?ﬂﬁ gé?d?§e§ akpubhdsphate or a histidine or a Tris
£0037] buffer), but this is not always necessary. The
Agi alwriniwmplyisolain salutionoised foamenase peenpasiisnyf sheapyqngion may contain a

buffer%ﬁgoQgﬂlofsﬁ}ﬁfe ol Iaehlé’thdﬁf@ Bi W RhegRPAtLR 30k Us inen am)js necessary The
i.ncl

free agueous hat S
SlamivigGRER S, SHCBE, R LY 2t e Py e BPasi  BUFpiGR phosphate
solutidn anyl lrﬂzﬁldﬁi\ﬂeeaaﬁldedm rphogthet doisbd. g abeut atlcorlvkbntidtien between 1.0 and

20 ml\fi‘l r'é'}‘ eymb%&p %agr?d 8 Lr[% Ay Elle‘?e(%abqg @B&ﬁtsﬁ) ml ¥ aluminium

concentra Ium chloride
phospkgtcefselp‘am yay rplioheonapisg @odjﬂmochiorgclg Tbo capgepirat{ca, @f sodium chloride is

p1efer£)oly5m5cge PRLEHS 0. i’t@ﬁ)(ﬁgé/m} (e. 201805 "BYofHh) 1@0%%/&1 POF(Emg/ml) and is more

ferabl 3+1 res
preferf AL 1t SELT e TEOPEEEEe RSS TGHEAES OF ORegeRgruprent of pH prior t
adsorpids of @itigems. of anti gens. [0038] j e aiumlinium
phosphate is preferably used in the formof an aqueous

[0038] élﬁrhﬁﬂnﬁ %h%}jh@fé i3 M@lnab(yaﬁﬁéd 1ﬂﬂh¢ @513l by an aquévdk isgRifidn to which
3D- M‘gﬁd Fﬁgrﬁﬁ&slﬂf’] gétige %ggtg@ﬁ %ﬁs gtért\ctaﬁ%ﬁ)q ?erutﬂ agueous aluminium

phosphetw ot | “smmtson’c eltieigh.cad a stii@whytibehsmlctl view; uhs sdluislissobubpte and forms
a suspetl?srlé}ﬁ R r#’% (83 't(p El‘l)lute lcﬁe e{’]lﬁmmuﬂ ?l{cfsgl‘?até ® tﬂé lré@];.lﬁe& B&mcen ration and to

mniu osphat e ere concentration an
ensur%h%m@@n@SéOqu@%@%fﬁmhe alditioniod e} -y aneor HheAntiggin of
the 3D-MPL and/or the antigen. N acyl -pseudodi pepti des

MX[;MQE@EMEL&CW pseudodi pept i de adJ uvant preferably

[0039] aay gl}esgﬁ d ;ﬁp{l(ﬁ Xz}/ci]]%v%{lf %Fferalg 1Hclu egv,(sftlsglrofnlyle%rﬁ eﬁf tha[]lls esterified by an
acid @ompst}gal raither fp:halgdd)dmpe pTl}edwl [grcm(p}; ;gwe; ﬁﬁr Ep%ti'dqdlpepudes a fatty
ornul a
Characg‘ler%ﬁd%m% ﬁ@?%ﬁﬁ g (CH2) g-BY I ()
X-A-{CH ) i-CH-(CH, ) -CO-NH- (CH2)5CH~(CH2 )qns-Y

4y
NHR, NHR,
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NHR1 NHR2where: - Rl is an acyl group derived froma
saturated or unsaturated, straight or branched
woheireswshboxyl i ¢ acid having from2 to 24 carh8aTABImN®(02581
t he carboxylic acid being unsubstituted or substituted
Wi th one or nore substituents selected fromthe group
- CR”% 8 la g}g ggf)u AEERE Yo dn%' é‘a)(drate@lok N Yaturd@H] ﬁi‘atht%mB?&ched chain-

acy am n 10 an

yl)t
Reatpaxylin agid wwlgg fap %T@r%ﬁédﬁop raEﬂWSa ﬁ@é%‘ﬂ?f’ Ylischoi} betig unsubstituted or
ugiatituteatviith ofd bRMOR substithEas edleded ﬁamnuhargbmpyédnelsﬁfg' 6f hydroxyl,
'nglbfrom to 24 carbon ato}a‘ﬁlot%e((%arg |c aC|Sd
RS BSHP e EBHOICYATHRY 2 (NI BRI
~ SR?% b lé@}';lt %301%? h@l‘f\ﬁeﬁdﬁérﬁ odn},e{tli}%e@ o Lﬂﬁs&ﬁlﬁﬁzﬂsﬁtkd‘@ﬁ@r branched chain-

ae@y}r)q? & ig agﬁ aaYl{xgﬁro% o] Wa?l%/oH%g%@sp 218)0}(}?1;%)/ qcécl‘%emg unsubstituted or

h})idi’s@@%ﬂ VAik10 Bhed br ﬁf(bre’ﬂmbétngélﬁm Beledtéch&bmi the peeitpr @dnsidting of hydroxyl,
- YIS a rogen..at om

rRHERRPH. RSt Tatmi Salgad SR A8 GE,- BBt Bl

— aiQEh hPdrdgtnf ddm BF HMGA g@bp bﬁleﬂﬁl @h&h’]ﬂ)r'chﬂfﬂged forrB is an

v 1

where;

oxygen atom a sulfur atomor an inmino group -NH: - m
— i ¥ id a h@dron adom Br arbacid gro8p eﬂleom de@iral orghargedform; 2 3,
4, 5 6, 7, 8 9 or 10; - is 1, 2, 4,5,6,7,8,

~ 9AJ an BXysgh atom. asv@rftonzor%“mam gous-NHS g 9 or 10,
pbqg/m&g 022k st ﬁea{on?&ean%n Uglé*ﬂ Njgnts Xor Y
desi gha & an éC| group i n neut fonic form

— [ 904Q] 2,j3, & 5. J6] H\8aptor MBY be used elther in acid or salt
form with an organic or mneral base. 0041 Salt

- f oinf.lgZFades 6 n&%AdedOf or t herapeutic use mainly
I ncl | ses such as sodium potassium
~oP f?h?%’?h%l wel ré\cﬁﬂoni umsalts; alkali earth

- Mgt@| Jbases Guch, gagrlq)al ci um or strontium hydroxide and
magnesi um sal’'ts; ferrous netal salts and the I|ike;

provided ¢fan hidesasefsushitestsBhost deigriatee dn Aicid mqmpmmauyl;al or ionic form.
secondary, tertiary am nes such as nethyl am ne,

[0040] Tuk: @fljlnydnd fiap ®¢ usadriaétianol arbabeformli veitthanekatit aemineral base.
benzyl am ne, N-nethyl benzyl am ne, veratryl am ne,

[oo41] S'étft'fﬂ@ﬁlh@&(&@ riﬂth‘lllcﬁ:m o thebpsitic A& MANBCINERIAS WIkAlidS metal bases such as
ne._ and or.ni thine Er am nqQ sugar

sodiur o BB REP T el 3Pt B gk P suh e caloium
or stromtinmatydiaxéle and medgnesym saltsa farroes ngkal sdisamilriles like; organic bases such as

- hy | r

T
monogthatiolprying, ( themanglpqnme CHbing )r}ec(xjﬂﬂm(ftbxﬂ;@ym Veratrylamme
tr1metM¥SfB@nzyfa1ﬂu§e @asu;-aml%o aé’?lds Quichlas sm% ah(§5 ofithihe &r aﬁimo%u@i’rs Fxamples of

bases [ne%nth?lg\c? E%t%] I‘ap(a,‘tlﬁé{Sﬁ %iﬁ%glﬁ’hg mmg p%%ia% marl¥1e glucosamine,

N-methylgtuensaatihd @MNHnmethylmorpholine.

10042 preferred substituents X and Y are selected from:
— carboxy [(Ci.s)alkyl]
— CH-[(CH,),COOH] [(CH;);COOH], where: ris 0,1,2,3,4 or5;sis0,1,2,3,4 0or 5
— phosphono [(C; .s)alkyl]
— dihydroxyphosphoryloxy [(Ci.s)alkyl]
— dimethoxyphosphoryl
— phosphono
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- hydroxysul fonyl [ (C 1-5)al kyl] - hydroxysul f onyl oxy
[(Cl-s)allcyl] [0043] substituents X and/or Y

wdesignsitee an aci d group in neutral form _refePenagB&002581
made to the free carboxylic, sulfonic or phosphoric

— thyARxyOnEl t he acid group is in charged form

r ' C;m)q o the carboxylic, sulfonic or
plﬁ'zc)iggpxﬁ%iriiﬁ)g&@(a P ﬁ(gpm nanely by addition of an organic
— OfydrexySulRhylRR$ RC1 DERYEr abl y one intended for
t herapeutic use. Simlar considerations apply where X
90431 Wanaxe/ substivuegitssX grdieteY designatrosndcid grgpp in neutral form, reference is made to the

free caﬁ&%?ﬁ‘é{lsmfcﬁr]ﬁéf)pﬁﬁlétﬁcfﬁc fBMlg.rW}SM% l’dﬂlleff S9N broup is ilnkchlarged form, reference is
ydf oxysul f onyl al kyl , roxysul f onyl - ox . .
made g FhsS3HISN B W?[lquo?f P&Oﬁ%@b F?:I'ry@m y %ﬁmﬁ%.“ g0 gggyic or mineral
base, MV%IBfabl}iFd)r{eaiﬁ&nﬂﬁDfor trieeap@diicl vsan Sirdidari coasidéraidons sppliynehere X and/or Y
. ere vi\.~2 n= ' nt ' m
design{f 8 o ety RS S oy MscBitlRS) HRKYERRAERT hydroxysulfonylalior,
hydroxyeul foatiberysikyl, peospbeipelkyl or k phesphorshekyaky srowt er ence i s
made to a hexahonoserine conpound. [0045] ] ere p 3 .
041 Waes th=1-and me-0pthecaditvant dérivieefiest sering. Béhese ot and A, the adjuvant
derive® EBnl MG Re. 3 glgg'aﬂﬁ CBMReYUBG e YABKE 1P 7%eRffocderine compound. If
F et er ence I's made to a honpar gl nine or |ysine
m=4 apdpb tiferen@os dRP adirdrlRmaseingFempais: at ed or
unsaturated, branched or straight chain, acyl .
00%] Wherd it dndes:1 it preguet of intérags ingay He ecitel e orifhingios piginine compound.
Where?l:l:él'aqg gEA ,Cr@fereﬂ@% Hinfade YU £én &AL A BELySME cOhpdREE

bstituents selected fromthe group consisting of

§£§i§§‘%€haﬁg géyg ﬁégi\?atiges having a

; 4

variablgciaeachaig, ofdibiinct pmdel@ticagmatva{ whiel car kaveiogp ﬁgn@m substituents selected
from the ZrSYH EORYKEhE /T Aikyl, gminb?/ dEyPaning, hymbhy,| allkettyy radyloxy, acylthio and

3- hydroxy- 2- am nopent anoyl, pal mtoyl, elaidyl,
alkylthde g9¥P%ar oyl , arachi doyl, arachi donyl, gadol eyl ,

behenyl, erucyl, 8-nethyl decanoyl, 9-nethyl dec .
) Eneseple 106 el Ggviatse. aphs H%ra‘ﬁézﬁ'iﬂ a‘icaH?IE%nglz 1??3%?”“63”3/1’ 2-
hydroyg’j—ﬁleﬁ@/[ I duflr@d) UvaRBxPavenihepentahayl( | almitobier elaidydndeleostearoyl,

arachi _ygr (ezﬁgé;i!ﬂqn%ﬁ/ ?%E@?%?%Wl( C'gl%cyl_, Qﬁ_—lp%ldf%apgw |9-rPethyldecanoyl,
docosdqhezgenbidrt eldofapeft@@49l radinalb.ornmu la (la), X and Y are
preferably either a hydrogen atom or a phosphono
[0043] peptarttd. ad[ud@EO hawe fornintla @a), wihereadgndBatedodf ofygematbmsy( | a)
i nclude: - 3-(3-dodecanoyl oxyt etradecanoyl am no)
9- (3- hydr oxys.. L @NAQEH 4=CIKE@HDY, -O-Y
azadecan- | Xd{%?dglr%d(i‘l’:%ﬁ/%?\llg Y lhy(gr g)é’enpho ?at e
and its addition salts formed wit organicﬁg a
m neral base, - 3-'(“3‘51dodecanoyl ox?‘-"?‘gt radecanoyl am no)
9- ( 3- hydr oxyt et radecanoyl am no) 4- oxo- 5-
[0049] I@fo@i@lﬁﬁgﬁ'),! X 484 Hiagd prefed®hbdimeod nyddseg amphospptakshonagebup.

its addition salts formed with an organic or a m neral

1000} SRS adivanid JTYSARRIYBliAAsREanoy| ami no)
9?%%%%8d§canoyl oxyt(ga?r adecanoyl am no) 4-oxo-5-
—  3-(3-dodecanoyloxytetradecanoylamino) 9-(3-hydroxytetradecanoylamino) 4-oxo-5-

azadecan-1,10-diol 1 and/or 10- dihydrogenphosphate and its addition salts formed with an

organic or a mineral base,

—  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-
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azadecan-1, 10-di ol |, 10-bi s(di hydrogenphosphate) and

its addition salts forned with an organic or a m nera
woasw@/015163- ( 3- dodecanoyl oxyt et radecanoyl am no) PCT/IB2006/002581

9- (3- hydr oxyt et radecanoyl am no) 4- oxo-5- .

- ézé*c@@%%ﬂ%trfé@famlar&m& %%?%G@%w%ﬂﬁ%%dé%}?ala}%O) 4-0%0-5-
agaddchon, 19atidl 9, foowisteitly dvo gdnphAssphatgpaniddtsaddiiomsalis fained with an
base, - 3-%%-?¥Q£oxytetradecanoylanino)

G YT FLERBY PERYt et r adecanoy! ani no) 4- oxo- 5-
— 3 HeSRBarloy bRy dirMecdmodiahyitd) 098 MybRsplagid caidfllahtiso) 4-oxo-5-

g%g tcéﬁ@,_@%h(}@éi%?%ﬁ%& a%%&rig%gh@fg Salfs f(r)nrmne%rv%lch an organic or a

9nindratibbecanoyl oxyt et r adecanoyl anmi no) 4- oxo- 5-
azadecane-1, 10-di al 10-dih¥drogen§Eongﬁfe and i ts

- atth-hydserosdradecapgylpminond-(Frdedscgog oy ietratecanoyiamunoy 4-oxo-5-
%&@aca@-’ilb-&@tlhﬂﬂﬁdrﬁ%bhp&mﬁﬁdwﬁidﬁiswdﬁidh wMBMbsnedfwith an organic or a
forng%s{%l) are disclosed in detail in reference 23,
dHEhE#ide met hods conprising the steps of:

— P RfdrbRRetAAbQRof 1Amb) SRt e Roxk RtrR@R hidyRifind)drtdxo-5-

and w of "a diam ng acid by bl ockin agent s_whi ch. .

AP LAGEIT V0N LG 6 OF BETTSRLS fofhed Wit an organic o

respeed byl y; reacting the free carboxylic functiona

group with a reducing agent to yield a correspondi ng
[0051] C ; - QL : ' i i 23, and
B B S ML AT OB BDSk $1g e 2.
includemethosty ¢aneprisingdhs sierstafanatectingranyiat fupetionel groppripgoRtie () and
of a @Rdiu Eﬁ@ ﬂ%’e 'Bldcl(in%lr &@gdﬁg;t WAt f%ramw gﬂnd@gb r@idl‘omﬁt fmm ?ﬂydro golysis,
el e B ol e Fef R, FHSERFlsgbl 1o yitd
correspinidinig adovholy dedpeondetihg itk andmd Binstiéchal gropp éspmsd®ndfiHaand then acylating

eptd de .condensi EN i .
oy me RS OAPLY AR GRS Do gSRBRRRAY i e
terminglowpowfdciddnabemop by hydsegenpkysis tq yielda diampipy alcghel ofgeneral formula I1:

2)N-COOH NHRL (m to provide a di peptide conpound of

formula (1V): XA-(CH gMeHEHRH-(CBH2PH - CONH(CH2) p - CH( CH

)g-OH NHR1L NHR2 (I1V) the tdrmnal free al coho

functional group of which & be, icfrnecessary,

protected (e.g. by an al kyl or acyl group, or any

which Qhi6S 2RHAJI 3? lcg?cféﬁ%gﬁg;r&_gn&rwbeﬂfde RbR&m\hs %’g(:nt in an inert solvent,
S ted, | ed,

ubstitu nee IL.n presence of coupl i ng )

togetheigeith @ OFHEIGHY 0P BBYRAP - HEhYNINAZG Bémgﬁlﬂ]%élftgé‘ber‘l‘lg ypula IIT:

catal yti c hydrogenation or_ ot her - protection

treatnent in order ¥&ﬁcﬁﬁﬁ‘ﬁﬁcq$k§ et i vati ve of general

formula |.[0052] Methods flor synthesising adjuvants of

formula (11) are also disdiHgsed in d h?il in reference

23, and include nethods conprising the’'steps of:

am ne f

rotectin ctional,. groups in positions (q+l)
to prmgﬂeaa @PBI?“C% CBWWWOO%E@FH‘ ao‘?{q'or mul a H2N( CH
2) pCHINH2( CH2) g+i COOH protectin nts which
readily undeﬁ@%*biW?%f%éPéngggﬁ;iggégggﬁ&sis,
respectively; reacting the free carboxylic functiona
NHR, NHR, av)

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
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group with a reducing agent to yield a correspondi ng
al cohol, de-protecting the amne functional group in
woasiTiise? (g+1) and then acyl ating by nmeans of PET/IB2006/002581

rhoxylic_ aci.d functio at v of forpul 20OH,
o0 oA B SyRtbESiting AYuYaRL Ao 54 1o P%LOF?OE?M?@@? 1§, fference 23,
and inblyddhmdthodecmhpriing the sebs afi: praevtiagiamineafupdivokl gribups in positions (q+1)

and ® %?Q%{aﬂlmé oy Jfr?onlnma Mé@ﬁ@aeg@éggs@%ﬂ@ooﬁ v %p&&feﬁlg%agems which

agent
readllysun mtacﬂobg@tqmérhqughnq;yﬁlw%y@pﬂwﬁly lgmztmg the ifige carboxylic functional

group vaiECa{ ké@lﬂéﬁh q éﬂt"c@t}llél& aodcong%%ﬁﬂlﬂ aidéhﬂlu Idé-pkdtéo'@mg the amine functional

group éﬁl QP%SWDOW %&Q@Z%PWI%W bypﬁsasné I‘P(J; r%/ arpoé%{ % gfndotﬁmctlonal derivative of
formulaR, 0B, ahepRIB)prafeetidg the ¢érindnah appmptfinteiohalkgrowpobgphydragenblysis to obtain

an amis 8 o Rnesp Rt Ny FUEG olokh gt fondehbloi eee of o popice
condelwqmg(ﬁ'gentea@n linert sotieny bezsthey With ge adiyyyixy amikeagd fwetional derivative of
generakgRORIAUNcti onal group of which can be, if desired,

phosphoryl ated by a phos &%E?t agent i n presence

of a coupling agen%OWQHﬁww Horot ect ed al cohol

may be subjected to a cathlytic hydrogenati on on one

hand in order to de-protegtrthe alcog Al f uncti onal

group optionally present on acyl group and on the

other, free the phosphate functional group and then
wherederspiiaﬂk}ﬂ@ty-toh did bxyh o erydtadidabof foemsle (ROJPP-O to give a peptide-like
cmn()g fpallﬁlgresent phosphat e functional group, in

pélgg 0"86{%in the derivative of eneral fornula V.

(HO PO .(ROHPP eogbh(@mzwnrcor\"@@wg A CH )g-0 Y

ONHNH I | 'RR (V) hnd optionally ﬁerforn1ng t he

further stepgof saItNﬁ@rnatlon by maans of an ﬁgganic

or m ner al base [0053] stereochem stry of ch#

centres, of acylanino groups is determ ned by initjal]y
where [S isch EficAoVBIEN ERg N P dRease .hasﬁirowhﬁgst@t%heéa&?g "élfl?‘f&?nal group of

which@hn B& Y @ired) pﬁb@ﬁ@@l@@ﬂ@ﬁd&o@phdrﬂaﬂiﬂg&igem idpedeicatofy coupling agent,

if neecﬂe@vﬁh ;&E{eggg g cghﬁfl?ad/%] aﬁu% eﬁte oago]tgatalyt? gh\édrgé:e%gt]l rhooneoneq]and in order
to de-fiatectcthe alsblar thufational agrdupcptiryd kvt peebenindmasyh giodp &b apd omthe other, free
the ph%%afe%ﬁ@&dngpgﬁﬁp %Bd Fhén! ?ﬁ[’o&cmhﬁdéﬁ% df%gkn(ﬁ&kq@the stecond optionally

tereol soners-or di astereoi soners are |nclude

presenﬁ elpsahase fuppiéonahgrapp:i1p Ardeniopptapythe idexiyadive ¢ %ﬁn@%ﬁr@a aV:
adj uvants, ang, fRicRbl YH@NR-connde-&+-ehgsekoryl at ed
conmpounds, G?I(rg)2 hg§2 Whggﬁ are S%o asg Owt 294- vP"
(formula VI) ang "OM 294-DP" (fornmujg VII1) [23]: OM 174
[ 0055] OM 174 can be qgbtained through chem ca
synthesis, and retaing a triacyl mogif fromlipid A
It is described in noré detail in references(V24-26.
Ref erence 26 gives the fornmula of OM 174 as: [0056]

and opjtibddlB fMonfidg Higesfutthdr, stEp-dibgihdapitivnyyaheeds bf dn @}parié akeiheral base.
di gl ucosanm ne backbone, as found in natural lipid A

[0053] s@véoﬂeﬁé}mraﬁy oPRh4I RS bﬂa@ﬁﬂllﬁc\?\gfﬁu § 1sawérﬁﬁﬁdde§y Wifidllyaused amino
ellar HL struct t he

acid . isupAtion svhgreas f)tgli‘?ﬁé}fnwtfyh&taﬁgliam"l?a%ﬂ%ﬁj@pﬁﬁis Qnu initially used fatty acid
conﬁgﬁ;@]tlbmdbneamh startrifoac e disndiho sdiehadnyg 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-
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chains directed inwards, with the cylinders thensel ves
bei ng hexagonal | y packed. A cubic phase may be absent.

wa 2biT/phiase nay al so be absent. d ucosam ni de pbospivas/@2581
derivatives [0057] Am noal kyl gl ucosam ni de phosphat e
(AGP) derivatives (e.wy. RC-529 [27,28]) are fatty

adj uvant s(HokE@ a S pln general , these
derivatives can havet foll ng formula

[29] i wherein: - JgKE ept esentg—An oxygen or sulfur at om
in either the axial\or equatobial position; -
represents an ox at omgr—O\H gr ouyd) = 01\111‘294"1\@ "p"
and "q" are t ang. ar di ffergm, and are |ntegers

fromO to 6; - Rgﬂng ®and R, which may be the same
or different, are fatty acyl resi dues having from1l to
about 20 carbon atons and where one of R, R2 or Ris

optionally hydrogen; - R and R5 are the sanme or
di fferent and are drogen or nethyl; - Rand R are
t he sndLRO)

), hydroxy,
aIkoxy phosphon0¢ pﬁﬁsphonoé+y,';ﬁﬁ?2% sul f ooxy,
ani no, nercapto, /oyprtb, nitrA' fornyl or carboxy and
esters and am thereof ©3 R and R9 are the sane or
di fferent and arg phosphono jor hydrogengyvi-t OM-294-DP
preferably at st one W7 and/ or R9 bei ng
phosphono. CF@658]ch&gon fj guPafko n of the 3
stereogenic cditthys to which the normal fatty acyl
residues are attached is Ror S, but preferably R The
OM-1%4 ereochenm stry of the carbon atons to which R4 or RS
are attached can be Ror S. Al stereoisoners, both

[0055] Qv 4 e ebtainedl Wicaish eheseina sgnthesitd and setaiserstriapd measit from lipid A. It
is des@bBd FORSIe UG fe‘?ergﬁjeé 20b & M dfert it 28 %‘N@@ tRffotri@a SEOMVECTS as:
i nvention. Suitable adjuvants inclu salts of these
conpounds [ 0959] &H-Opr ef erred AGP conpound i s
'RC-529', whigh [ :
30: Acycl i cHRyniHe e i ¢7A anmal ogs [0060] lipid A
anal og that &anHe s an Ro t in the
conpositions of the jimwentiomg 19622 [31], a
phosphol i pi d di nmer cBAnect ed via anN yClae backbone:
[0061] Each nononerig.unit of ER-o412022 contains 3
uni que fatty grou that are bound hndirectly to a
phosphat e diester. fhé fat group¥@iqclude a 10-carbon
et her chain, an unsgtyrated 12-carbon acyl oxy chain
bound to the ether ¢hayn, and a 14-garbon, b-oxo-am de
chain linked closer)tq the phosphod ester. Thus, the
conmpound has 3 uni qye features conpared with naturally
occurring lipid AfrOm. coli: (i) -1 12022 is devoid
of a cyclic carbohydrdte backbone; (ii) second, the
phosphat es are phosphodi esters incof porated within the
confines of the structural backbone} unlike t(WHI)
[00s6] R NO rs
T’ﬁ ps é@{' E?AE fle?s 1.4 mogﬁl yllu’ @Pgl % lﬂﬁ{gd Ql §a+aosmﬁe backborae as found in
naturaf HpidyA. Vg4 @Fﬁyaaen@matr iy éhﬁ/‘f@rlapé aggaegeabrs il Va {TWQQI] Hyptgpture Z.e. in

whichl thé lfbldlﬁl%letzéﬂbs ﬁl‘érﬁpcl‘%lé&ﬂﬁnth NRdit G8KbBRS 8n W dylindi@dalMglidace with the acyl
or XVl al ts thereof

chainsglrcp g iy B DrdS Heorlvaeing/Re BTl PikideA cubic phase may
be abs8M3 A3 phasdaRaBalddbsabsertR 804058'

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-



E R 804059', 'ER 804442', 'ER 804680', E R 804764', ER
803022 or 'ER 804057' e.g.: ER-803022 (XVII1I) Compounds

woanmizainsieng | i pids |inked to a phosphat e- cont aPQirmBR006/002581
acyclic backbone can al so be used as adjuvants, such
as the TLR4 ant agoni st®™®E5564 [33,34]: The surfactant
0063 1 The first a Clo Of the |nvent|on substantially
avoi ds the use @, 2 glen
purification, such thatxdhe surf cta i s not found
within the antig ceagonent ®us&¥rin A he invention. In
the second aspect/ howeyer, surfactant{ is used, but at
control l ed | e¥é€ r%la ive to the fatdy°djuvant. [006
41 j1 sur fac asnwNu typically b& a non-ionic
surfactant, parti{cul arly those that afe al ready found
in vaccine formul ation§. Organic surfactants are
preferred. These fare typically the rewnction product of
an al kyl ene oxide\(e.g¢ ethylene oxige) with a fatty
al cohol, fatty acfd, al\yl phenol, al kylam ne or other
appropriate conpound hgving at | east ,0ne active
hydrogen atom Fop nost surfactants the nbost conmmon
al cohol s, am nes {and a¢i ds have a carpon chain | ength
in the range C8- 8. Yhe nost conmmorg al kyl phenol s are
nonyl phenol and qctyl phenol. Surfactamwts containing
pol y(oxyet hene) r gldu s are particulfgrly preferred.
065] po r exanple, the gpvention can be used with
surfactants including, but not limted to:
pol yoxyet hyl ene sorbitan esters surfactants (conmmonly

wherepaf erred to as the Tweens), especially pol ysorbate 20

aMeﬂ‘ééeYl%Q{nQﬁslgenS& sulfRRAnY TEdideCthe 8kiANIrRQ8atoKl 851(1(59)
propyl ene oxi de (PO, and/or butylene oxide (BO, sol

— uNdepresednts ADONF2ON Ao of NElgweie, such as |inear EQ PO
_ black copo) yyek | he
Uibar of Pib s ie BE Rl frenb AhE o BBk 00 b

— gRaUsandR4, h/h@htt@g{;hﬁ(b]h@ QmePr dtf&nen)z;-arwty o¢yl residues having from 1 to

ar
L4 PR LU BTk B RSt
- CR4 63DR NRe ﬂl&)samp or gififeseat dnd aspkydregenyor e"terté'ﬂ,s deri ved
ur yl y
OB RGeSk el B SRR RORE NS, TBHRo,
rrphﬂﬁphmoyky, @tllfﬁ@ rsu](@;xjyj angoy,; megpapte eFaio glﬁ'oe@)(rgylsor carboxy and esters
(g&pﬁpﬂth&ggﬁrred to as the SPANs), such as sorbitan
trioleate (Span 85) and sorbitan nmonol aurate. [0066

— 1 Bwvand Rpare ¢he sing og diffefeat anghare plstsphanoer bxdroggne with prederably at least
Xbﬁgngyyg¢gpk¥§g5§?mﬁ %o, Thus preferred enbodi nents
of the first aspec o? the invention substantially
[0058] Ty @blﬁigumi‘loki%ﬁhéﬁ §t£\€6@nicvwéntﬁﬂ;ﬂo inbithehstoriatfaantsyl irdsidues are

atachfiog) 8, Bt B e BE P SRR PR parbp PR s fich R or s ar

attachethizadierfeot $ AJf sterh@seeas Mt}wpﬁmm artd’ﬁhaatqnwmﬁr&@nd mdxtures thereof,

are coﬂﬁde%u {98 WA H@&BE} e bAEL s fiveRPnOS&t-Ble atdjlﬁéﬁs iﬁﬁﬁlde salts of

n-1onic sur ctan The invention Is particularly

ﬂﬁ$e@mmmﬂb¢% for use with pol ysorbate 20. This surfactant

[0055] AN SR&GM’ RiH2SH dafi bb Prep@llaB HsskFiBdd iR Ref. 30:
A@%ﬁﬁﬂéﬁ%%\?@w cq%g(lﬁjlr?g wi t hi’n vaccal neg ep[ 0088] e
Surfactants can be classified by their 'HLB
(hydrophil e/ li pophil e bal ance). Preferred

-14-



surfactants of the invention have a HLB of at [ east
10, preferably at |east 15, and nore preferably at
woOeearst01487 [ 0069] O admi nistering | arge doses 8CTHB®06/002581

surfactant to a patient in the second aspect of the

invention, it is preferredihat the concentration of

the surfactant in the conposition should be no nore

than 50ng/ M e. g.ysdbparads—~35my/ M, <30ng/ m ,

<25ng/ M, <20ng/ mM"  <i5nd f'*.>ig%ﬂﬁ4ﬂﬁh%55ng/n1, etc.

A concentration aof rred. The antigen
seyof an antigen.

[0070] j16 inven io
The invention is par]
antigens that are®

surfactants. &
They wi Il usual
regi on, which fugctign
antigen within a\lipifgd bi
a pat hogen. The ihv [
use with viral sgrfa

m xture of antiggn a ant preferred
that the antigen andi surf t shoul & be in the form
of a conplex. Anfige nt xes i nclude
surfactant - st abi I\ se S co i Al ng. anti gen,
and ni osones, whi/fh es formeg fro )synthetic
noni oni ¢ anphi philic preferre

B surface antige
surfactant. Refer :
HBsAg particles can retai @ Tween 20 that was used
during their purification%(up to 25ng Tween 20 per
| OCOmg HBsAg). [0072] j1 nost p -eferred antigen for
AcvcliSe 'Hn.t gl%eﬁoyd aspect of the invention is thus
n of hepatitis B virus (HBV), in the
0060} Af qipich Af araltlgsthantdnabd yiseipiresr adjuvrarit ithé esmpasitemagd the invention is

' r of about .20n i [ . 1inj trix
R 1132 e BB e B0 bR ey HaBltnl?
surfactant, such as ley orbate 20. Non-ionic
surfactant can be incprpgrated into the particle
duri ng purifiéhtion%E%;M}kﬂ/1}4“\;4ﬁ\¢§\a/8pect of ne
invention, kaweyer,ta preferred formof HBsAg is one
in wch Adl i s>pu 'f?éﬁ\W(ﬁﬁﬁﬁ?\fﬁé“ﬁse of
non-iyaiL surfactants, suchCL%a&\LhQaggsAg/paLLkgle
does fiot* i ncorporate any surfdctant, thereby avoiding
interfherence with the fatty aﬁjuvant. [0074] Hepatitis
B virys (HBV) is one of the known agents whi ch causes
viral/ hepatitis. The HBV virifgn consists of an inner
ounded by an outer t et d

core ,
and e w-ral ccore containszthe viral DNA genone. The

maj or conpo éLcﬂf\?ﬁéocapsfdv(%\a”pbd?ein'knomn as

HBV surface ad;igeqzor nore go nly, 'HBsSAg', which
is typically & 226-&nf noyacird pol ypéptyde~w th a
nol ecul ar wei ght of <24 &Da. All existing hepatitis(ﬁﬁ)

vacci nes contain HBsAg, and when this antigen is

oosp 2dnm ni stered to a normal vaccinee it stimlates tEe .
[ I Rgelo mopeneric wiit efER-1LEAgoBANS Bowias fhi smupsthptawe bound indirectly to
a phodiRteN8lestbB\He Nfaf GdupH ihddRiéSd 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-



or vacc jn e manufacture, HBSAg can be made in two
ways. The first method involves purifying the antigen
wonopansiccul ate formfromthe plasna of chroni 8CT/1B2006/002581
hepatitis B carrjers, .as l.ar uantities of .HBSA re
from ExGl o ERSAOF s hoit o6 & Evelif Aol it pap FonS: (b dbdhe phosphates
are plbpipdivstdtsr inogrparatddBWithif elot icomfine¥hel slec stnabtwaly backbone, unlike the

i nvol ve Lessi.n A r i V. ' . :
phospigR{F 58 LIRS (Y FELE R RERAR [RChybbhicaly organized
fatty a¢idvemna nangatbghydegto htwkhened| y expressed in yeast cells.

Sui tabl e yeasts include Saccharonyces (such as
[0062] Sihite nesfil SomedyndPirchida tcsewiith dsrnflpXEY,G€V ios X Vdyor salts thereof:

Hanensul a (such as H. pol ynorphd) hosts. As an

alternativegrvt he anti gen can beX¥xpressed in XVI

reconbi nant mammal i an (e.g. in Chinese hanster ovary

(CHO) . CﬁﬁL@@h{s, Bu3 cells, ekqg,), insect {e.g. ;zLyg\

bacul ovigss vedagers), or plapt-cel'®8. In general g, et

however, yyeast ?xpressiéﬂ i § used. 10046] The, /. ka_ﬁ
yeast - expicessedHABsSAg i ”EFﬁf%rabVV ot chosﬂhated.

Unlike native HBsAg (i.e. aguin tthmlasna-puri»ied €,

producg&fwyeasﬂ”' pressedsHBSAg i s eral | ys

non- gly/casyl atedy yand thi's: S the mMd§K prefdérred-form v )

of HBsﬁg%for us€ with the i,Mgntionawbecause”izéis \; "

highlghyﬁﬁunogeﬁgggand car=Re" prepar, wi t hout &pe ey

ri ske*of #bl ood pr du€t confanf nati on® ast - expr/essed %%—

HBsAg particles may include phosphatidylinos/?éL, y i

which is not found in natural HBV virions. The !

particles may also include a non-toxic amunt of ,

i #5 dafmed in efdrencmi2atuchiaicERBAIAS s R é?i?i7[3§6]rJ ’.ER[%S)‘}%? ER 804058’,

VERY SOMRB DO EfER BO44pYrER B04480HBERG0ATG’ KITOBOBORD of IER 804057 e.g.:

(e.g. see refs 37-62. O these varjous processes, the

first aspect of the invention usesjjone in which a

non-ionic surfactant is not used, o Gontrast, t he

second aspect of ot he invention uses a non-ionic

surfactant durind purnfjcafi ' ?E that surfactant

becones incorporgted irfto the final™ particul ate HBsAg

product . ng pol ysoribag 0_8uki ng di sruption of

recombi nam{ yeast cells gt tfje start of purification

is a prefereed way to introdgce thg surfactant into

t he HBsAgkti cles. [078] prefer met ho ERE&OH0HBEKAGD

purificatidn invglves, after cel €' di $%pti on:

ultrafiltration; [si zese usiQn &4r omat ogr aphy; ani on

exchange chron8tdgréaphy ul’t racent Pff ugati on

desal ting; and steerd | e | tratien. Lysates may be

precipitated after celfigfgfgﬁﬁion (e.g. using a

pol yet hyl ene glycol), |eaving HBsSAg in solution, ready

for ultrafiltration. Before or after the sterile

filtration, itnis possible to stabilise HBsAg

particles by {ﬁgﬂLﬁgﬂLbﬂLLQ,LQLQE%QShyde. Excess

f or mal dehydeNcan"t hen bé renoved ™Dy ultrafiltration or

by chr 3pmquhghy rthe ite filtrati on may be

used. 79] The t@?%?kﬁgpgfg?éfgbly from HBV subt ype

ad 80] jna@ cj TtyTo A+ Dvfie" S sequence, a
ntigen f@y/i\w&{}twt of apRL&3&2 (XVII)

sequynce, suchNas all“or "part of a pre-S 1 and/or

pre- ubQQE\¢P008$lrotbeﬁVV$La+ surface antigens

t hat cangy used with bhe i nvention will generally be

envel ope gl'ycoproteins 0 n ope i rdses. Viral
surface antigens for usegwith the invention can
include, but are not |limted to: - Aretroviridae

protein. Retroviridae include |entiviruses and
spumavi ruses. Viruses of i nt-gg-est
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i nclude HTLV-1, HTLV-11, feline inmunodeficiency virus
(FFV), human i munodeficiency virus (HV, including
weolzM7lo1swed HI V-2), siman i munodeficiency vir BeT(SI00§/902581

chi npanzee Vi rus nd human spunavitus.-. A
CompyR RS Do B8 AP SER- Ao PIRE Y icicppne can also be used as
a@uvmﬂ&kﬁmy&ﬂﬂeHLEAeannhmﬁﬁs@aM3Bhp Par anmyxovi ri nae, which

i ncl udes Paranyxoviruses, RubuIaV|ruses and

Morbilliviruses and (b A o1 i Baem, Which

i ncl udes the Pn@g@moviTusgs. Viru atf i et ercest

i ncl ude parainfl uenza ,US (PIV@ i (CHip)CH;
par amyxovi rus, ®-pder pst i rugd” Pa te'ﬁDes Pet’ t

Rum nant V|mq§@&iﬂyxgpg, vidLus, MInps \Vk{ US(CinycH,
respiratory syncytial” vitus (RSV) N'pah™ Vi rus, Hendra

Virus, Equine Mogobi | 1§ virus/(EW), Lyssavirus and
anangle virus. - A filovifridae protein. Filoviridae
i ncl ude the Ng/ ol a viruses. - A spike
gl ycoproteins{of "a coronaviridae. Coronaviridae
opavi ruses and toroviruses. Viruses of
i ntefest include the human coronaviruses (including (XIX)
the SARS coronavirus), Avian infectious bronchitis
The sugfacgg? Feline infectious peritonitis virus, Mirine

[0063] T@@pﬁrsﬂ LdpRetVbff 1n5>éi‘1”[16h @ﬁbﬁﬁi’tﬂﬁﬂ'a‘éoi@h akd NeA o¥ ishidifotant during antigen
or Cl ne hel’m uti nati n%genc\@g | e itis vi rys,

purificpidary FHeh thtARF AL B0QIRUKGEHIR 1ot NLESR SompOnE 4Seddp fis invention.
In theVdebdil aspeds, hbabaoVviuifac@st B oded) but siucdnt@led fevels relative to the fatty
ot ei n. RhadeV|r|dae i ncl ude Rhabdovi ruses,

si cul ovi ruses, Lyssaviruses, EphenerOVIruses
Cyt or. habdoyj ruse nd Nucl eor habdovi r of
00 Tt ST LR BOR OISRy Petorpg tord iFEae rcady found
in vacoth¢ fosmulmiéel Orgahicusrfadiois are peyiérente Thdse bevgpicallyrthgreactiof product of

togavij.r i N \Y/ I e :
o AP 178 A58, T 0V AR08 ey RS ke o
other apprapsiateRampeynd harg\b lepgone aetiveftydragen atog. Forsmgst surfactants the most

commaie lﬂc'ofﬂ)ls Fah@sd and héids h£\kéb§|cb1%oﬁlchhh$1 leth an \thd Whge Cs-Cis. The most
Bab Virus, Bar

h F
commgn gf phgwgl@yireon%@ﬂp vp?]ugrg tpfﬁ)bﬁrgcﬁ sgllf'\lsfita?lﬁ conk%ammg poly(oxyethene)
residubsvaé gardcleslywprefemed.Fort Morgan virus, getah virus,
H ghl ands J virus, Kyzylagach virus, Myaro virus
[0065] M@%@Mr ﬂleVlln{/éiﬁlon leﬁ L@ iwiths surf‘ddthm Mblﬁﬂﬁlg, Eittkledt Hanited to: the

polyO)ﬁyle‘Fhé{Eene ﬁa%/g?g negp Vlt f S i

adjuv.

S (gprr}rﬁ%n y \78%65_\2 d &P ans gheR‘T&lgéns), especially
polysceetephadd gdlgsorbate 9, C(amd'mﬂla‘bfaiﬂudeml oxigls. (EO),MOI%’I}WJQIO@SMQ (PO), and/or
butyleﬁe %xkcgg l(%ﬁ? PLRd QJnﬁetofthea JO@ErKTHi J3Rnakl. A%kl b qﬁ'i@ar EO/PO block

avi vi ruses, Pestiviruses and Hep aC|V|rz
copolyRarElsesEoxgRo Y BiEE San [AB e quRihge of irsreatingh ethay {95y “I@-ethancdiy)

groupd/ I Wiks oct}tf!?}lﬂoﬂw (ﬁ“ﬁtbﬁrXMIOO U8 t-d@ﬂ@ﬂ@@@y@ﬂj@nﬁ@émﬁﬂo@ being of particular

o S SRy 5 e 53, AL ey s

derived TBEN Vdurys cetyl, Astdmnyiyamd rdlejd ealgrhotsei(lmowBu ay d¥iijr etéastants), such as
tuethy'l_?grll%lgligoq 1%89319(1\%1 %ﬁ%ﬁ» gB@’slk(f)o‘éhé U3 @eean R e?sb@éhﬁﬁ{ﬁl?}s referred to as the

I ruses Uses ses of I nterest
SPANkX sl S@lbﬁ&/laﬁvlplee@ (SMA errﬁ@o a@EAlS-f or ni a
encephalitis virus, La CIoss virus, Hantaan virus, Sin
00561 Neortspecifié susactats nﬁaﬂcms’tgare Hesitorr £aa¢ end @obysotbpte ). Thus preferred

embod?@n@ﬁltg lo¥ tl{eeﬁﬁ{ as é&'olf 'tl?enm%x{tféﬁ sﬁf)‘s‘#alﬁaf& aV Y ud®fqhese two non-ionic

Arenaviridae include
surfactayltﬁpmopmmgarc p@;} ﬂ)ﬁﬁf@‘ﬁblﬁ gqugﬁgnt\'ﬁly (yoid; {he\uisg i Gt ARy non-jonic surfactant.

Similarly, preferred embodiments of the second aspect of the invention use an antigen component
that comprises one of these two non-ionic surfactants.
-17-
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and | assa virus. - A hepadnaviridae protein (including
HBsAg) . Hepadnaviridae include orthohepadnaviruses and
wauiitgpsdnavi ruses. As well as human hepati ti SPBT)\IBIOI]G’OOZSSI

this viral famly includes ground squirrel
O057) The imentiof bt AUEWAHE gaitabls Lorgisgi itk POS quP ?Pogﬁ“é%ﬁ“f actant has an
establidhed sdfbty ipfoffle Wr hinisAatién © ReHahs, ﬁ@dluda@gmtthmscme@us

duck hepatitis B virus, heron hepatitis B virus, and

[006E] S?)?ﬁ?tantg O@a?_llg bbenadsiteli SbyB tMéif U‘giLB’A(ﬁWfdiﬁﬂt\!/ﬂlbéﬂﬂe balance). Preferred
rotein rpesviri ncl u
surtactiyiy pESF iR RRe sAiat ol urhle er%?xg@r?é IFAPCLs prbiggre proferably at

least 1dvUr omegal ovi ruses, Lynphocryptoviruess and
Rhadi noviruses. Viruses of interest include the human

0059 TH @ BrRISadlihiiS BBy 1arRCddsed BYtheesupRGark 6T @XwMi inusesecond aspect of the

1nvent1§;1p,r1l’r] és Enig%%eﬁe@ %ngr&glr&t\rﬁviphuo %\ﬁdcmﬁat nco%%%gltlon should be no
more €Ehaf HEME/m! Hupra x4 bieg/més B ugml, BTN, &aﬁiug#mhaﬁmug/ml <15pg/ml,

r G SR04 1 gens may be
<10”g}ﬁ|% Q%’?ge%{ %r omcgwgét}ogﬁl%g%fgq%?r egD and gH {e.g. in
HSV) HSV gD2 is particularly preferred. - An
Thea’@zg?honyxow ri dae protein. Othonyxoviridae include

[0070] TBQH\I&%H)%"J}n‘YdN&§h9&q otflaﬁ’g g%nVTﬁéJ @&tloﬁ‘% begﬁaﬁarf éﬁmible for use with

uenza viruses are erre | uenza
antigensi thatgye typweulmnrrfgedéwmag éurm@n@% §e$fé1ﬁ8§“g1ls ate %Plﬁal[y%ophlhc They
will uﬁﬁﬂ{/ Qﬁchﬁ@Mﬁ'&@&&nérﬁ'&hbraﬁ@@é’gﬁn JWIﬁSlﬁ fivncjibnsairsS o to localise the

e S5 WA VS Bt B g o

for useawistuvitA stirdatt antigens.i cul arI y if present in a particul ate
formincluding lipids. [0083] j16 nmven o n Js a isO
0071 g fsedonWabecPall the ivkdion, ehietanggamscdngoeeht diclitiebnisarfatant. Rather than

being %%gqlpg lg'% g* %l‘glghlg %thd %(1:19 [nllts 1sapr¥fe¥r?31 th%%g Q{Et?%eﬁ r:l[’(ldi UftBictant should
be in the fomsef & hemstA@nts@quenfwm @ometemsomelgé@ gurémtam@@tﬁlyh%eé liposomes
contai gg Ei}ﬂ %nHMOscﬁm%b% ichYrd QeRISLrBhEd 'ﬁBB‘Psyﬁﬂfe{lb %bﬁ%mc amphiphilic

oI exa reference 63 re ortﬁ 19
compoppgs |A fgl@eq @tmg/lg\lér 3(0811’15 icomplex pIIS Sk BarHeylys ¢ patltls surface antigen,

purified AR ﬂ'le%@ééidc? Of saEedanb. Federefide® SIIB:ISéribEb ow trfvambimaaelfBb &g particles can
retain \%?NF?PV@ {I Fl > % ug% nglig?l?eér I,]pu(gf,?J 1c4 tgoni?lg &%&1% ayeen ng%ﬂoiQE{BSAg)

cont ent bout er rtic
7% The mpast a@?qnﬁ?&n%@ Senpfveioh PirssFor e of e REn Shinls the surface
antlgeﬁﬁﬂhd’lﬁtlﬁé B@ﬂus (HBV), 0 the ifora oﬁ:ﬂﬂnstanttayly—sﬁlmchmdrlyclesl-({a\(ﬁrage diameter
of abo ﬁf’(i’}lnrrﬁg incf gﬁgﬁlﬁg npagr%g érﬁ}g{ ?%elgotﬁ%h hblﬂ‘gds‘ A48 fionic surfactant,
such ag edﬂfyscml%e%ﬂ\ém ipmic y@é@tan}f mn&ezgwqfﬁtp@ pﬁ‘bthé ipatticle during purification.
particles [64]. [0085] j pp o has a | so been used for
19073] pomtier fiest wayeci ofthe iRedntipenipevesr, reprefetred tiorat of hiBisdgds one in which
HBsA'g glﬁ)rtlﬁegi %l?c%t 11;6015& %? oA btﬁ'fagﬁhgos@tﬂﬁhg%b PBS &g particle does not

sequence, and
1n00fpé$@|§ﬁﬂé§§étfaq4i%ﬁh%¥eba%‘1°l %@teé%{ﬂnae with é}etfa%hada‘h‘taflt gpl 90

I mmune response in aninmals. Reference 66 report an
7] Hupetitis B v i(HG VA6 papehiths lobowa agents rwhidyerinesevied heppditis. The HBY

virion Cc'oﬁﬁ&tglép %ﬁ QEEE& tcSrepsru%Eﬁd%d B S 5@&1@0&&! Sk @BpsRI, Ah&ithe viral core

Reference 67 réports oduction

r
contaiggsfhetvits] DA gn0acd hp APUPIC BPBOHE LG IR & GOl pvn as HBV
surfack Qntt%ﬁ/éﬁ mérefcemaiar, G8B N g oWhisk i ’r@plba!lly’a 2R Gagrhing @pidipolypeptide with

p r020|te f used g
o molfgE s o T aloe g PR veRhed Pl HERREand when uis
antigeh égadminiferédie amorambidceinse itfstivwlatesghe pridnctish of aptiskRsAg antibodies

which Y6 LARERBY [HRAGEeNT ¢ particles of 20-45
-18-
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nm si ze. The use of HBsAg for presenting nal ari al
antigens in self-assenbling particulate formis

woherghswe wel | known in the art. [0086] -Pj 1]!C1F@B30il6/002581
inven tion can be used with hybrid ant

(0071 Fog gpgsinesany fapture HRsver g be 21(p Jeiv oy ”h%e'r?rétrra?tg%%olves purifying
the anti®Bh hrgﬁﬁtlcuﬂt@ {6t Ré1R tiggsluanaof dhgeric hepptitieBicasierd, edlatget quantities of
HBSA&t zﬂrg ss(/&{_t]{legizﬁﬁ gifzer%rﬁtfi :ggl ed ﬁl%'ﬁ'l@ %Emd%rtreg[‘ﬁ)ﬁuﬁﬁ’% ;ﬁjﬁﬁdf hfction. The

HRUS o
secondandyi igestveseqmendey the fprdtéie biaedowbinant BN swethade %Algé@l‘nuse with the

methof %ri} t%? Sﬁ%ﬂ‘u nI ﬂ't f)ecgﬁlﬂ'ntn1 |y£SxfiBss8d 1|ﬁ|B§c%t) cEﬁ’se NSUifABle yeasts include

t
Sacch@@mm (9u<{ho@8 7@' cejrﬁvz.fzﬂ@s ePz?{?;g G{J%@Y %rs]ng paftﬁrés) or Hanensula (such as

H polyﬂz@hﬁ%ﬁp he@OUSss anhltcg@RivePihe bﬁtlédhwm&)ebﬁ@tﬁﬁddwm reédntbihamt mammalian

(e.g iy glg%?et ]i‘ag‘ir‘??erﬂo?‘{ég’h@%b)o %6%5{) ﬁ‘g t geﬁs |egcb)n oftiseaB(seﬁ )usmg baculovirus

vectordf a.plant cdlls. ln@ssdril] hoW@er,wcdsumr%ssmnmsede het er ol ogous
antigen in the hybrid protein, but it is nore usual to
Loo7e] Twydastd@; @@seamsggﬁs @re‘féralgymm gkyéoiylwechhhhb@mtw@mAg (ie. as in the

plasma- %xfjﬁgtpéc}acl{blfztédfgﬁsg eépﬁeisse%x-llBr ngkg %gé’nfe&%&n'_'ﬁ\g'lﬂg ééé&?’% gﬁ&" s is the most

preferremfcmp@frﬂmAgvfcum wmhrrlw inyeitionpbepgrssdit isnhighlly ampagogspic and can be
prepar%Ba%HRﬂ t %k‘ %loo%‘]BrBdfﬂ%{ @oﬂ'f'!uﬁﬁn@%ﬂ gieé'é§t-é(xﬂfes§&k[mgkg particles may

I nclu envel ope cO gp}
lnclud%mhfpsgbwd&mqsa@héﬂw sHat dand] ’@31]‘a raf, 3 pions! e particles may also
includ®a hédl-ekRAMITETIIFGEn Srdepfo stinldlng thdBsAgnb yistandBSohmy be

based on a subunit of the circunsporozoite surface

[0077) \BRY in@Bid f&%%rl}yl HBSA @ lﬂ%yvnl 1H ghaide(hetvern -6 ®f2hkse various
repeats of its i f

procesppéythp Aust ageect Hgthe 1{1\gﬁnﬁp]ﬁ Hse Oéla 1]6 thl\clﬁ) ko%{}? s/u%)fl;lctgrﬁeix not used. In
contraitytmb s&dohy aspett dfnied indlémipntubes o namalonit Zudaitand dagigigurification, such that

surfac‘iaﬂ e;(::ﬁ{ngsr %C%ﬁ)r?%)%d: g{to ?%Tgml ep\%ﬁclalﬁatcont !g% n@ LIIFyUéiﬁ‘gf polysorbate 20

duringpstiaregition o@fecpmém@ntts@nshcﬁléﬁ at e seaFoffnugifeation IWBEfeé’ied‘?‘@ to introduce
the suﬂfa%@in@fn?ofﬂgfﬁs gitRBsUM (am no acids 210 to 398, which
i ncl udes 19 NA FB repeats and the T cell epitope region

[0078] m@r %’f@ E%e?ﬁ’dcfjﬁr kAl gﬁctg’%ga%olp 1H§(9dest Qﬁérrt%llNﬁr@ﬁtf@n%ﬁraﬁftraﬂon size

our am no ﬁgi rtiq P I d
exclusigBs satgomWsmpb:rx PR eychangs éh@ﬂnatm@ oru CHYH “iga‘il%‘s desalting; an
steriletfl@dtioh NCY<UEE rﬂa'yﬂieqﬁecﬁlﬁfaltdﬂlﬂiﬂef yelpm@@ph@i {efd. @}ing A polyethylene glycol),

leaving g]%(sélggr? sc%l}?t)uprg?eﬂ_g}/ gqrﬂﬁﬂﬁgtrﬁg){nﬁggﬁre I 3 ﬁ-grrscha s{érl er}'ﬂﬁjxtlon it is possible

to stabiiise- AB8A Prparticldsi biy) trdB@emtnvitlo ferviattishyde: Hxsers rfdrmﬁgdehyde can then be
removgi %gﬁlgrﬁhﬁraﬂgﬂ %ﬁ&kaﬁa@% rﬁlﬁgﬁul‘ﬂ{er GeriR ik 1A nfldfyOJ@ used.

arum acli ds 207-395 of
100791 P elnfr | ¢ iv) Arg or Gly, (v)
" TB? E‘%WF%@W??‘BM%@HPF%W & Pre-s2 protein; and

vi ). .HBsA romthe 7C58|solate full-length RTS has
o) 4 & ity ioe oS GleuTCE s BERP HGER MY Hetpiss P et Shgt B2-S sequence,
such ab 8@ 6r gerSef alprg Sl endoopresRfsequence 71) :
NPNANPNKNNQGNGQGHNIVPNDPNRNVDENNANNAVKNNNNEEPSDKHI EQYLK
[0081] (ﬁhMaﬁS—EEﬁfﬁBcﬁ 6XaNGhiQan be used with the invention will generally be envelope

glyco;%/;;:f_:{ﬁg ANKP %%ngg}(t%ﬂ%wﬁ.é SVFN}A{%'%&B \FI:IVENA/CENIV n%%ﬁl'can include,

but arH(ﬁ]BFPMﬂZII‘.(ﬁQ\ISQSPTSNHSPTSCPPI CPGYRWMCLRRFI | FLFI LLLCLI
FLLVLLDY PVC

TRYIP SRS SR FEAM RIS BESHARRRES of intorest
LWEMSWM SPHYRe immunodeficiency virus (FIV), human immunodeficiency

Vel SS)PW AquSﬁYﬁ\M%? m&%mﬁr@%cy @§§Q§IV9 chimpanzee

foamy virus and human spumavirus.

-19-



[0089] n e hybrid protein can be expressed in yeast,
usi ng a sequence encoding SEQID NO 1. It is preferred
woaowaHespr ess the hybrid protein in yeast w t RCIMB2986/002581
HBsAg. Thi s approach has previous been. used wi
~ R garapovindeeproginctuch as th %&W@st%ﬁlﬁy’f‘?“ﬂ ‘éfaq’@&h@
alsaraﬁ&vﬁnae Av}ﬁafﬁnauﬂ@t]?amn@fxommm Khbﬁlavrsusasafd,Morblllmruses and

DB s S Bl eI o BRG md Sr B RRLE Be Bl oo

€NCO
apnﬂamﬂlmhzajvmg (P1VD) hmnms&mse@mr\gﬁ; gmgipmestfvpr@mPgste Des Pet1t Ruminant

o ntié,f[(él?%s%% I'\]1¥rq§ ﬁum ﬁlg h@Eﬁra@ﬁJﬁ y}qk?% Qﬁﬁ@(mr}eNlﬁaH |V1ru)s Hendra

col ression of 't he o seguence,
aMinaREguine BIVHW @Wérhﬁ%tf%%a"&%?t‘ E Y the
l I
- C%gil%vgrégae%\rﬁe(elg 1da@ 11%‘? rHer‘f‘e Maﬂblureg?inﬁ ZPB)éRh @és y

sel T on mar K ) mplasmd
- Sﬁ%éﬂ%@% coprBink %Ta@&oﬁ&dnﬁlda@ @(ﬁroﬁeﬁzﬁlﬁda@aﬁdlmﬁ chtonatiaesdnd
er

oioﬁ‘é’ﬂruﬁ’éi ﬂl]slg? 0 e]rﬁéhgﬁﬁg h@ﬁnuglgn ¥oronav1ruses (mcﬂ;dmg tﬁ'e SARS
t buromvirey) oAdiam infedtiatielkoachitisvimssFefine ind¢ atio@sTiRaIYnitisyirus, Murine

p e%fa qsrv(?%ls,\flva r£e1¥e %98#?(@ rclﬁanfhgg vi Péﬁ‘c%)@ h%@tin@ﬁh@%@phalomychhs

salpGnPwrcmatralysnaéﬁlhlv aas@roalifﬁ@rltﬁu@m&@éﬁemea@% [0091] jn
e bo B b Sieb o S RBL AP M R Bl

aNtsigaovisisssyEjaationges, Ephdlmswma%cmd@bdovn[u@@@z]i po r
aNLML@‘ﬁgofd%Viln%\é?mlrusém Meicghe i@ VeQichBr Rem 8 rut, ri@bles virus,

anoun squal'ene. For. a conposition containing Ol
n’gwmlasqﬁ%h@YIB%?Pheﬁleﬁfﬁf%‘(ﬁ‘tYlEj’én conponent, the squal ene

- g:lﬁgag%r{cﬁé Iﬁ%lgelw "lLoga\b %daﬁ 1§i§lu§\é:§ﬂ)h ﬁagg% 4 Ru%%ru@es Viruses of interest

contai ant I n
aicluge Rindbivyons rﬁasteltlmdéwgﬂrm@enhﬂlﬂ@émrvsaﬁ,uS@ﬁﬂw Fqregyairus, rubella

l @ﬁl?s n‘{ﬁhﬁr\lnluggﬁ%ankf: Pifus@ BaRARORbsk OfuCAN-Al Bblﬂi@u Virus, Buggy Creek
surfactant Ln a{1 ant, Iug E S@JOﬂen el‘h_YlI’llS Highlands J

séﬂﬁ'&% chikupgRya Ky Evegladey Yiruse Fpid f%%la‘ﬂf“io # &

WSS Sy zy ABachioidk, eMaym virast Middelborg vira, Myskiobd virus, Ndumu virus,

496%61§19%8g&§?n$& Vérﬁj% EM&%IHAS ﬁosds%gémlrug' ﬁfglyama virus, Una

ant, the we
r arisp Vemehmbadquine ﬁhf@phaittlaIVlrasmulef@faf@DﬂWL i.e.
cl udi f t he. d| ent a forns

V. b
o Rsarortds ) abeotriin dhadvagid M T bk IR s,

S Rediairti@nind Hepgaoivambdsg¥ituses npinteeest include dengue virgDhyrtitis C virus,
g‘l?o%@%e(zgrtxjn%g dé\éangseté%cép%ﬁﬁt}stmg WSS Wus, §OF oufls encephalitis virus,

ion Ci m surfactant in an anti gen
cbﬁpnmélnltrheatm@ls piad mk-l:a@nwenlwh%fﬁﬁ%wr@ﬁ will be |ess

10
- e et ey et 3R PR S SR BeichBviruss,
oiHantanirasas, adjl Tuspoviresesl Giurstaadtistatest inclade busyddes, quygmwera virus,

r gélggﬁn?aa&g% 1&9\5{%%%? EIEH@VJH'&eHEﬂ%érPVlHEY&Q@Joﬁﬁ)%)wlrus Crimean-

O:1, or ev
Arorgodhpgorhagiafaver VlalSciﬁ?ﬂﬂx fepphictian wv ﬁ velig) fﬁYef virus.

_ S faZ%{a%?%laéggrogeﬁh r%rhaelrglrae g%&%gﬁmcp %hgf:}?rﬁe:ﬁ%?ﬁlrus ippy virus
Atanchlas@&:lrllsratl 0, a conposition cont a| ning I Org/m
surfactant, in an. anti have, an

- éshlge@ﬁ@na(néld@e plg)&ﬁh%{l ﬂ&cﬁgg %@%%%éﬁ%\éhﬁa&: 1g¢lude ortholhepadnawruses

<%5&)mﬂgl‘1erﬁadnavﬁnseer Aewyl] ashmemphepatitis @viosnhis wiahfpmily includes ground
s m&lt B‘%{l}s I\ﬂ:)wrus %o?dcﬁﬁ&?he‘ﬂgutkse@ §m‘i§1 %oﬁl}p&oﬁ'ﬁey hepatitis B virus,

arctic squirrel hepatms virus, duck hepatitis B virus, heron hepatitis B virus, and Ross’ goose

hepatitis B virus.
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the antigen. [0095] t h e ratiois p fe |ly greater
than 1.5:1 e.g. >2:1, >2.5:1, >3:1, >4:1, >5:1 or
wounE01§896] po r 3D-MPL, a ratio between 2.5: PCaB2006/002581
25:1 is preferred, nore prefera betmee 2.5 1.and
- fehqwesamia@pr@wweépwé@é% igpluge g‘é‘\t/ IS RUSS oV RN ey,
Méol@wﬁl@é'ﬁp Q?ﬂohiegﬁloﬁmegilmrﬁgegalﬁi@ém Lgtipfoacypgaviruess and

gﬁ%ﬁ es o c;i ngi%%}{ee hﬂ?%%e%{? Ly gg{ys elﬂélu(ﬂflg Herpes

%ngemVnalm (H@M);gvmcellan@t@wsns A, Ep@mrme vrue éEB\)ébn

?%Ha{l 8)TPRelah HRFpesvirus 7 (HHV7
c rrpr%‘gsalo@Hg @@? ﬂum&q@NPﬁéﬁﬁh%/% };ﬁ%gl ude filfbi ( )
BB €At S%tﬁ Bé?%éﬁm%g? peC ﬁﬁ‘g%m
%ﬂems@]ﬁfg@r ablayd bEt(weein HSVONHAW gDinid pifiowlandy prefencid.
even nore preferably between 20ng/nm and 40ng/m . The
— i AmOrbeenioyirsbapitini Qithonpegviridpe welpdeinflpenga yirapapd thogoto

iRk QA R end %nﬁﬁﬁuéﬁzg afrﬁs\és Qx@]pbéf@i’éd (FEnzal A B BEC virus), including
second aspect, a

f
d@ﬁ%ﬁgmpg%ﬁéwﬁ@gew@nvHS%%W} Iﬁ%@“@ﬁ%%?hﬁé)carrlers
[0082] T?géeu\y%ptsﬁ c%xa(fﬂ'tlger%n télgyaflf eﬁlﬁlﬁe@t@nusﬁgc‘ svﬂ@a%@dhtsbﬁgd Is® the antigen

n-anti I C conp onen
compohens eaniaelpdria susthgiank @artlmlﬁrhésf@rﬁ@ﬁ@ n ¢ ﬁeycwgty @ laPléglgﬁﬂlpldS
in one of the antigen or adjuvant materials that is
[9083] Ty goventioni is glsvausefuh oitiibr pargnulatagntigensbrsed o8 dyhiidpe fupion proteins that

compnsé AL ORBCE ‘aﬁﬂ?géﬂ%hsa hé:t)&%fo%fnﬁseﬁlti%@lm|1ﬁdtém§ i0fs kddvn to fuse the

ventl on include one or nore
HBSAG soapeTE? tasheteplgees a@féé?fﬁﬁ%??ﬂ%@s fé@ 'j’lﬂﬁf tegﬁﬁewgle into partlcles
tonicity, it is greferred to include a physioal ogica
Fer bxampla ohfetssce 68 aeliarin fgipns, ofSgBVdrerd AP &9 | A@Nﬁcﬁ“}e p grotein that

spontaﬁ’éo%n?rarsfe%bléwm@d" pAtEiYleD ehal h&8@Ble @itiv eIBWARNpaltidedin?dze and den31ty,

i s o0 b GBUBES A  5DL B I8 s i T

gp120 prag hisle abfoldshistovis enti 2AdnBGMatiop Brthk isioarmhduptainedris b1olog1cal activity.
Slmlla& eltlﬁf ?ﬁ)é{lyepf;]tgéés h\r@g% B%él}s F{;B?%\fea 9 %a%nrg,[zlﬁ%rr?ég QisiBs %mthQBsAg, and the

een’repo not to have an
ﬁmwnmnnansdﬁmwgabmd@Hﬂ@@dm®¢2m@dwpﬁﬁﬁmbﬁﬂP¢91E4but keepi ng
osnolality in this range is neverthel ess preferred.
[9085) ThisiapprbadBorm alsb beamesed fortthaaiaves pingo Refragnce A2 rapgess thbepitopes of up

to 613%r émrtﬁe Wrﬁr §%19-5yﬁiti%§xll v%‘x‘gr fn%%ﬁed 'ﬂﬁ(‘) liﬁj@ HB%A@h&ﬁQé?ﬁ& €and that the

at e buf a SuUccCl na
expresprgl h)é)rld partigles sqildy éhﬁh R @p‘u g8}90am&tptui\eafeépq51l§e i Iamma s. Reference 66

report Bb‘ﬁo@d@ hiihg 16 ﬁé@ézﬁ@bff yaaer F}d&ﬁlkﬂb@%ﬁ thervirct@sfmr&Oitd/protein expressed as
n e
T A8 L o LGRS LR kb e

compdsed wsﬁd?fsl% tﬁlsachcto7HBsAg,nBef¢mnee toPpiiselbsey eéwwe@ransg@ in which the
circu H&o?m Bleir t oStPﬂﬂ' ol R¥ferdice B0t NEGE S aOfugiBH of - tﬁe C-terminal

SS O nventlon may_ t herefare include
regiongtf dle mﬁroa@l}wﬁaeml prféelp it 6’fvntaﬁeWb16h for{ngd d@ﬁ%‘nw&rpwm 0f 20-45
nm sd%aq“hé‘géé"&f I'-IBE.lgg HASRERNERNIAIART shtigbhs\ViaGelfasseadlih@pmtiogate form is
ggb eria and tetanus toxoids preferably has a pH >6,
thmeﬁ¥8 She™R b Pk of toxicity reversion in the tox0|ds
particularly in the diphtheria toxoid) us. a
[0086] TS?’H%@P aveption %ﬁnrheﬂﬁeq withihserid andigepsst hbt %?Hm“@%ﬁ §1ra1 surface antigen and a

heteroRjgBhE€bRtel. MBS hatcRdlo R WeEiperd nfyaled inkeffed Froo thd lvienl surface antigen
sequel}f/{:g;grlk}gaeyzgecéxg%a@q(hngl-treprrrl]l(r)l\t{sa oree-teranilsnsué%f YlaeC\%IraT Sfacl a%en%equence If
the native viral surface antigen can assemble into particles (e.g. HBsAg) then the insertion or fusion

[0084]

will not prevent this assembly.
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[0103] Conpositions of the invention are preferably
sterile. [0104] Conpositions of the invention are
wonref@sisl y non- pyrogenlc e.g. containing < 1 BOI/IB2006/002581

(endot oxi n unit ndard measure) _per dose, d
foos7a In;ﬂ“‘éﬁ By Rrotegs, s thefets ?geb%'@tlgfrbmas]ﬂe EBmpdacerign e g a fungus, from
a paraslta Frdnit¥ @1id G0t, &57ﬁeﬁﬂilﬁfn@,rtﬂ&hderglogb&mnﬁgcﬁﬁs npOHBEA g)j eta It is possible
o inci il geul St ERR AU e n ) DBl LGRSl o inude an
mﬂgmﬂ@ﬁa@mamoﬁmﬂmamsnthat m crobi al contam nation is not

readily visible, and so the vaccine preferably
[0088] Pﬁﬁ&il&ﬂ}ﬂ shee thavirali surfadi altigag énEBsARithe heteppdugoiic aktigeh ynay be from
HIV, j’lnﬁ{z L%gffgm% un‘S h?la¥ gc%u);} {zcgc %sz nﬂzl Mot btd %c%modzum ovale.

er re reservatl es for |n usi on are
Suitablg PHNeamW@tfhlamkma Ir@/ség hyhiidreineludg envelope glyeerteisinegiidl or antigenic

fragmeRWBHESE 65]0Su1¥aglel¥5 ﬁlJ)ﬁJrﬁMrahﬁéen@ fcﬁ‘%@dk Yiebt B8 €50 BYbridB ghaly |B€ based on a
Frocess of" the i nvention gg % t hi mer.o aé LSween 3 and 20
subunit g{the qlﬁeuwzgszﬁ SHHI3RS Anfigen, oS trhsﬁf maysiggljjde betwe

repeatd’kﬁW&VIﬁANPlrhotifi’(SEQaDeNOe d), tahdrbr thee n‘falynmﬂudedi’[p Gsietrninal region of CSP
(but tyﬁlp@}yer}oé 8}0&),\%5%% ? % Utlnozgcuﬂq{o% 81@‘3({ &Hﬁ lgl\@c{r%xample the invention

vacCcCl ne proau
may usteheaitigoh nawn mseﬂb%?él, whithicentaing p lgéﬁmrapn of the Gaternimglef CSP from

the NF3Y of $68Yiolge LB AATE: &%ﬂ (%lnu{br eﬁ:ﬁﬁ@l @ttd) Y% fWHXR RBludddt 1I99@BNP repeats

preparation rlor oIts a 0OCEesSS
and the ol ADEHETEHOBA %‘V“‘%\@?&fl%?% fousal) b -t oL HBsAg by four
amino dthdls g thdBreS? gidatical HOHBEAg.t Wheit exfressed iis yerse (RTS formk gparticles that

mclud? Eplas &%fn% };é}g({s]%l?omg)?ﬁ gn Q@cﬁtloneto %%%18 Ch?edseéﬁ)en?é 8 WS Ban thus contain:

(i) 2 Npeesienymtihicegieguguea it Mpfﬁéladﬁa;l (ltl)h]a‘19 angino peidecqsessponding either to
amino lz{t?lgg % B OGS ('f@?t%genﬁ’ ﬁ%ﬂlaﬁ ﬁ:ﬂézﬂ&)‘u{nﬁtg&] to @ dcids 2@7f3}95 o@'CS protein

acture, tion nmpane to e desir
from A firarNEGH (o ATgiRS GhYY (v) DRRORT JPrgasn Jes BERGRS By riyS2 protein; and
(vi) HR¥A g. (Ft\@h&he 708 ibdlatectullds)gth RIBORs thd semenengivat AOSEQFID NO: 1 in

t t f th
wferenca’égﬁeef%h” B RSB R (D G A 35, TS preferabl y

p';m N RN AR ﬁﬁqﬁgmm NPRATARBNANE
iany "’m ﬁgﬂﬁaﬂ%&mﬁﬁ Pz@%ﬁ&Eqﬁ.izm%zg@agpmzzzzé

Mﬁé QRS R EHET A ¥l G58ad-BAR
z& L gaé &q};% fib mtﬁhi’ﬁﬁf@a{féﬁ?i
£ e Xa&”ﬁ P el

om p |t|ons of t

[0089] T&Qgﬁﬁﬁd g{bte%'i %ﬁp?gg ﬁgsg!é&’ 1na§jég§tnlr§ﬁ§osgcgeﬁcep@rfcbﬁﬂé SEQMD NO:1. It is
prefenig dmeasexioess ths yheafl eein 5t Yaast Willy nospelHBsAg. This approach has previously
been @e@%tl‘iQ{]@ 'ﬁhd t}le'kédLﬂeﬂ_Bﬁcé BYMREkioANs felidirddrto\as AR TEIS KA RTS:S ratio of

o T i SRS o ST 18l i pine o saven
encodia@ rthélihgbridipradein t amqoat:ludmgs (1)Conopsteamat promstengroni erglyberaldehyde-3-
phosp@ak%é) He%ygﬁ)geﬁa\é@ e(iq%l %o\{ c&ﬁ?ﬁﬁ{# J)@Fe's%&? &f e Ebcﬂﬁ‘é ‘%ﬁg&égﬁﬂ (2) an ARG3

o ncentra vaccl ne
transciiptigmeteripimatgr dosvniiecane 9fi thel coding i ssayenee nElmp}aamidén@ﬂbylso typically

includ@ d35”a'L%U2 sd1 QbR Im AP LY 12t 3 0 PRsiRid dehenkatviat(5Pan wikih of replication
ge Ze i n.aqueous form Packaging conpositions

functlmal t“h@ch%(f: Ht9°8n [0ii3] ft er conbining the antigen
and adjuvant, the processes of the jnvention may

%01 RESSr sk be sembingd i rosker i mglatildansigeReagivAly 3 Hapospondin-related

anonyﬁx%?@bx%té?ﬁ (FREPTIAXbrbfefrell At RljSant B 08 witlir RTSBIncludes oil-in-water
emu151so|n 39(? NfP(i and a QS-21 saponin.
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mul ti pl e dose anmbunts will be extracted and packaged
together in a single container. As nentioned above, in
wano@lngmwnat i ve arrangenent the antigen and adpavaB006/002581

are packaged separately, for extenporaneous mnixing at
Futty qdiwqpd pid Sigfactpératiooi i 4] i e processes of the

[0091] Y .
SRR BB R e 0 A PGB AR v
the an‘i&%ﬁﬂt%ﬁ“ﬁéﬁ%“ﬁ‘ﬁ’@ﬁﬂh@ 1408fls and di sposabl e syringes

0092] (preferably sterile ones). [115] Were a conposition

992 Fot a tMIESY avliwrant, de Welglgiar@k@gse@s‘i:dwmthﬂ amaynt efsspialeng. For a composition

contalﬁ’ihgﬁ)qr;,@ﬁﬁ%um&t of a@aﬁig@ﬁ' %orﬁﬁorﬁhta%e' squdTBeSdoh&ntratldiewill be less than
iS preferably steri fore the co;lposntlon

100ug{T Egpa domgoriion W%i@l&g&ugfﬁe}b%u AR 1 ) AP SURRIDERLy the squalene
conceifitior Wil beviead shaar Bngiﬁﬂif Boradb leympesidieadcoitdiling 10pg/ml surfactant in an

antlgeh fc%exgrf(l:ern rfethe S§LP He cogce%tr\é#lﬁb \exﬁiﬁ%)e elQ%%Ltg%xe 181112)3{1%3 rgg fhe squalene
concentragion nrd@efelcakxMaﬁg aeuganteﬂozompgeleon waeld baddmg/nal (ie. 4 00 1).
mul ti dose vial, each dose should be withdrawmm with a
[009%] Fgt £ BDIMPhaditivant ahel weight rgje istredet orsthe itatal st 63D-MPL i.e. including
ell of @IQ gﬂ‘fetéégﬂ?g% f&ﬁjfs f]ﬁ%{ e gsiea gblge} g@%ﬁﬁloﬂ%%htg gm{lg(?lspsg/ml surfactant
in an ginggen cagroncrr@]lt Ahﬁv itefpl élari\/IBTa\ﬂ@nae%rabor( avil beglesy dlpan) HQue/ml. For a
compcﬂ;ﬂfé)ﬂtc@ﬂtaﬁﬂﬁ%hl gt sudfablfyihiiah lafloehYdolipBRert aRe RBal 3DSKIPL&Gncentration
{1 b f/%to th /ﬁﬁ the contents of the syringe can be

will befessdhiimgitlo the vial, and the contents of the vial
00y -@N be removed back i ntq the s ge. After renpval of

1 Tthﬁéog%l gﬁg)els RIRRRIPRE. P gqlrthegrqﬁi)é%’}hg p@’gﬁtlelﬁ%mgéference between oil in

an adjawtnaehedumchnt Rearc aes) the @fticCadh ReredadedNThlsethe datioomay be <500:1,

<400: g%g@ﬁ e1§20 Sﬁ 0536? ﬂ;igS(f ,;fef gerggrrbL kglgegegg%d ?a{t%e%gorggosmon containing
10pg/me porfeasthnb &f or entighe colapothbeldat@&ess @i, jodteh7 {e. sNsguadene or 3D-MPL
conterkt)\6F Qﬂﬂggﬁ' Ath Q253 RAS lﬁa&ﬁ%o'sﬂbﬁ’ c@nt§1¥1fﬂ nﬂ)ﬁg/m&tﬂcthﬁ in an antigen

re erre yrin nor nael ave need

compomta\&%él hays aneoil @quag(fg&] Selaée@ﬁ &F 4PaMRE éavtenthﬁ§<%§@ug/ml Fconversely,

a comPein @gaphistnl 100Le/AY BDAYRL Wsul@ SR Ksheh USEmI Safftant as part of
the an eedl es are preferred. 1-inch 23-gauge, 1-inch

&1 gauge and 5/8 |nch 25- gauge needl es are typi cal .
ri nges W th peel beI whi ch
. T@ﬁ 10t Pisiratn s oatd 6 2abee-Bh b oheant & T

rinted, to faC|I|tate record keepi ng The pl unger

009 g oR 3f>rMP§ya rHigebssienet-aihlapd Rad i Péftf@ﬁé‘?ﬂe e PrsteERdn beygen 2.5:1 and
10:1, PAdBERAr mbreopreRReibig baeetdlerst ehhy sI1eMMed uipoifon containing 10pg/ml

st 20 oy o, S Bl ST T BB e B pegan 25veimi anc

250pgank) /pmferpbly rbgtveen Db sgos abd é O@;yg/mh ged eganmaienprafesiblygbasween 25pg/ml
and S(g.%Zrﬁ n\\/que‘f}; %ecom%%u%x rcbfﬂ?ﬁsﬂ% h b(()}.%?rrg? BBl ]*I)‘L Wﬁ’d F’ncidd@ an antigen

havmemdsurﬂqetavﬁ Wnéealﬁ qf sbeﬁmenefheaﬁmy an%dl@ue/mlb meﬁra'?lm Bﬂﬁe’reenl fOpg/ml and
40pg/ﬁ1h§n@We'nGﬂ&e pRebrae dbiqead 20 pAGKAUeM sRRar atel y then
e needl eis preferabl y fitted Wltﬁ a butyl rubber
rubber is preferred. Preferred

The i’%@if"l’%’ﬁ&? cgﬁé(){lﬁ@ie mar ket ed under the trade nane
100971 ASTWSH ko Korthifhg ahtl anNefayd _Elvﬁﬁs(aﬁcp nh th&%or{cﬁa@ectaa low level of

S i s.used, eferred
surfac(ghy GhpoEiaRy o b B IPRLC BT e P, SU RS iy butfers, ere,
as destiitid ifi moore detaid Galoti. Mhewg| agntighiO¢onffoneiits Mag drapo Saridus Bources. For

example, tR&?f Irr%gelg éﬁ%%@n%ta C?}Eg@ 1?18 et é‘g} of %Qlu%rﬁ erﬁatgﬁsns tt}ba?gse used during

manufact@laroai bwaibd added, selaan@telwﬁ@nbtmswwrlmbenw abel ed wi t h
details of the vaccine e.g. its trade nane, a list of
the antigens in the vaccine-I®.g. 'hepatitis B
reconbinant', etc.), the presentation container (e.gqg.
"Di sposable Prefilled Tip-Lok Syringes' or '10 x 0.5
m  Si ngl e- Dose
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Vials'), its dose (e.g. 'each containing one 0O.5nl
dose'), warni ngs (e. g. '"For Adult Use Only' or 'For
weoeedi7atsice Use Onl y ), an expiration date, an PCT/IB2006/002581

i ndi cati on .g. 'active i ni sati on agaj nst . .
" Prrdged posiops efsthe fpgtio sl GHe eB MSBAPEFaTaptisah Softier(s) andlor
excipiént(f.ypes for patients with renal insufficiency

(i ncludi ng pre-haenodi al ysis and haenodi al ysi s)

(00991 TR RbahtES kShicifyt A ﬁ@%rt@g & Bkluds aﬁﬁ?di&oglﬁéﬂ@ﬁlﬂ Such &t«Csofliundsalt. Sodium

ate h box ht c t han
chlorid5 B B e b 0L HESLbgProrai & el | BpAChAEn
vacci nes (particularly for vials If the vaccine i
1% Compesitionsgillrgencrally hawgean: osgielaline OLB%EWH%{‘;/Z@HBQF‘B}% 2uf dpg mOsmke,
preferdly b&tesy D4NYSH mmm ahd Wi GEorE rpraerablgxyfalﬁ vxd'ihiﬁ thie lraiigedof 280-320

mOsm l?gc%sf&}oﬁ]ad‘% é}?salpreglo&sglt egnvrge%rtc)ﬁlenot % ﬁave CQact on I%am caused by
vaccinatibm [fiR} buikeeping oshedlality $n this rhige lanwegbﬂsss\mﬁtfmfrd t he
vacci ne, etc. The instructions may al so contain

01011 (ywiplokikigss 6f the 1tmbnlﬁeﬁé Pnay iachudé one oo fnoael befifab.i Tgicad &dffery include: a

phospBYE LA £ 248 SRS SosfR L CLAREGHEOD fiGld QRS or a cirat
buffer phwffeas wiil melbr@dn@lud@bn\ﬂ@e‘iﬁ ﬁng%@@ prPﬁerablea [t $149mM range.

be frozen. Methods of treatnent and Adm ni strati on of
(01921 el af @i comppHi@Rdf Genipositivn ovil geheralhebé hereen 619 ande7.5, and more

typ1caﬁ# 'bgt@xglef SfOo crlndagg]fgf §f)ﬁrﬁﬁlho%miilﬁy Ny BB & 6 7. @nﬂaet ﬁ@cess of the

ent1on provi ra|S|n an I nmun
1nvent;oggmyﬁb@refone iaclyde » etap ¢ of ftdd,%pg g}emﬁ{ @fﬁbe byl 5r§;aqg4ne prlor to packaging into

dosag@%ﬂtaﬂh&g ex vagie SoRtaRans HiphtheRh alhdﬂ Eetdndy @dﬁoid@rpr&fgrabl?ehas a pH >6, to
al so

avoid glgncbsgsq ttP)Sgl%ygl?féV%rgljég 1%@@6%?)%{%1&%@@0&?2@ i the (%pl?therla toxoid),.and thus a
vaccin@edhtainires @ﬂdl&sﬁldndJHBsA@ sreigenoprafegabdOhgsrao Hetsveen 6.01agé 7.0. For other

VaCCII’I%% ll(éllldl S Ve gﬁﬁ#gy/t&é gﬁh gﬁllf? Ilé)kfﬁ—f @?%ﬂ'ta?t)é dc IgtaISIQ e

ence n ant, in
[0103] nuf Jor adm n| stering to a
éﬁ&tpogﬁ?“s‘[ gYeIﬁlo?ﬁVé)rgera%fT%Perl $0 provi des the use of

[0104] C%%‘?H)(’EIIUPI)‘S g?qvgmg%oagg g%:ﬁfera nlpﬂ Syﬁ%%ﬁf: gégts ﬂ@%ﬁgﬁag a<t'l EU (endotoxin
unit, arsesiad maturé)qrer doe] adgtrefedably <00l BUpat dent , wherein the

wei ght ratio of the fatty adjuvant in (ii) to
10105} Copfpb &b VS thein{dntioh Srel R&BrablyautdiVfees. 1. [ 0126]

I mmunogeni ¢ conpositions of the invention are

[0106] I@ra@&ﬁﬁﬁpmés)@%: WORS 16 Bnall Rlccits Prdduct By Meey Sipe@ibn with a cloudy
and/ or treatnent of ga@atlt s, Bvirus.infec

appeayages. diSsERRREYAGBSANE (it FuEro @hﬁ%&&?‘?%‘%@ '8fn°% ﬁeélﬁlly visible, and so the
vaccinepvéefatabgrroptaiz ei alingichubisd agens.eThisis patticy ke Agpo@ivhtt Wheaarthe vaccine is

ackag%m@i’%ose coﬂt%ergsll%%?rec? gl\gﬁe%baﬁ \%£ Ifo% ?Jll!fk?orf‘ ark §Iphenoxyethanol and/or

thimers54) Oltrf e pdmmeuvied, hv@m@n; et tamﬁ@memzrlﬁmiﬁswgatl‘{e@ Hipragg the grocess of the
mvent?d?lnpx%?l'tﬁd H%hlﬂ‘l‘éﬁ)sﬂ% Fdupd Iirﬁﬁahﬂy é%?rﬁan'H}i\@ (/adéfn@ﬁ ok bdi&ty, however, it is

t t t tit t
et e e o A S PSR . e

final \/aS&ﬂle@&udt b@tﬁhﬁﬁﬁﬂéﬁecﬁdﬁléﬁhuﬁér@ﬁhﬂ CII‘)1s wllegdnaafly be héhigved by removing

the mﬁrg}lrtug %F\iagves E’r%{na%}ntgﬁtléc%g lrpr%para onmﬁj%og ?%Q%Hhﬂu%‘gn A process of the
inventiat oreby syoidieglt adeysfi thinpexosab dukng ﬁw@rmwnmfym gomponents used to

make Qﬁé h&‘ﬂé&o‘lt gﬂ%@ﬂ%smw b0 s &Ed 't@%l?bfl}fsisc(e?‘ Gith Qﬁidlﬁé?t@ remove any

patle s wth early renal fai
mercublek meéervﬁé/ys sehups Bimeisi tBPty%lF‘lé hayga beeinpssd AusPe Az preparation
[7374]| ver transplantation e.g. on waiting lists; patients
Wi th end-stage renal failure; patients who have
received an organ transplant (particularly a liver
transplant) e.g. in -24-
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the 6 nonth period preceding a first dose of the
vacci ne of the invention; patients who are receiving
\NOQMWWHM67been rece|V|ng e.g. in the 6 nonth pecTraB2006/002581
(01071 lﬁ}rﬂe}%ﬁ?e}ng c%ﬁee FslgPtiticE % %n}%ﬁﬂéﬁsg@?/gg CC e?ﬁe(ff}q-gﬁ &(jncentratlons will usually be
perfortired atitheWF] (voadrifeninctior)h a HLA DQ2 hapl ot ype [ 75];
patients with a HLA DR3 hapl otype [75]; patients Wi t h
(01081 Phe HoAcbRAtidhagt ady )ﬁhﬁmbiﬁﬁi phofspﬁaltdé‘iﬂtaScdmﬂohltlblh of thetitivehtién, expressed in

terms ohﬁgﬁ,l Csﬁ%{}a%?ﬂ““ 0.5 [117? I ega}<t4I ent 4 e g/FCng, c%h?g/tyn H mg/ml efc.

o109 L €cei ved a blgﬁgé%ranstS|on |ents rece

et S AR A conpyaiinid Sioh freiiabfk lapspien 100 g/l
e.g. <papg/ent s80nd/tul,asT fgml, 6t igtmnt, S<6Mi ptdmE iS5 tngAnls <50 pg/ml, <45 pg/ml,
<10 WD EPLS ek R EPARLORR DN cPRIch P R/hERS IO,

nter eron therapy, and i par patients

[o110] yg{npg%ttlons ott ﬁhe ?r%vtgg Orh,gtget Iplreﬁ”t 891\928%315%? ﬁeéf: tcgﬁ)&fcients in 0.5ml doses.
Refergrmes tort amhwdoseshveill be nedestveditodndiBisAprmaloriimeeloig 0\d+0.05ml.
have not seroconverted (e.g. they have a serum

M BiretinvenBsfgart prbeide dfilk<hétenidl Whith afshizablafos ackdaing into individual doses,

Wthhp {n:@ 1¥ b? g%&gi%teﬁc@?qa&ﬁnsﬁsa#&b t@é tﬁengso%%ﬁ%e;ﬁ{era%%ﬁoned above are

typlcably sanagpigations inefing pﬂ(écggedt drap 2830 Fericanifatines indruliayaccine may be higher

(e.g. t@ﬁ@%etdhyedrté‘ﬁﬁﬁ c@ﬁéeﬂ&a‘ué@n@ iQidH)/ mn in males and
/mn in femal esy Patlents are preferably at

[o112] do%ﬂn%gltlgxés SRR VéHti@n %Vlg gen%gél ear]n i!téueé\gs HRAT S bet ween

15-60 years, between or even over 60.
Patients aged over 55 can usefully be treated
Packaging-GompesiGors of kg imyetfid) yi ng i1l ness. [0129]

0151 ARRGAb iR AfighlEnd QURAR AR FAIREo g@}rﬁlg)ﬁ?%ﬁ% prise a step of

I.ntramusc | ar I eCtIO % I'nto
extraclipg Pl pEAkBEAE £illTml BPNG! § BRI P Epalgigerfor mulidose situations,

multipaé ﬂbﬁe@n&ﬂﬁhﬁaﬁﬂd)eébﬁhrhbt&nﬁnd peRkddet R€eter ﬁpzﬂ'@iﬁ@l@ f&bﬁtaﬁi@ly As mentioned

occu st or ag T e c osi tion ere
abovep gf i aHfnfllechGoGant e STUEER ofrce QUM Bt RPkopR Separatly, for
extemphrakemns ouxpYst the pcnnwﬂulse be aturbid white

suspensi on. Preferred processes and vacci nes of the
U4 Thevieotdsess dfahSidvetiqnr @b kompripr he dsshef atep pifemaltalgn@ the vaccine into

contalhgp%g&qgg rgu? l:}qg Q&’n?{jéé %Pl%lu%g nBllis an?sc'lﬁtggs[%blset ‘Ip Yiliecs gplefm ably sterile ones).

onen

[0115] sor bat e, 20 an ad e
Wik iy SiiE B thish s POt ARy R e prefprgbly made of o
glass d)loplgstmenaemain"ﬂnrsvml Brprefarablyi stdrilizhe beferegtht compositiof is added to it. To

avoid QBBME#S \75191 QL XSG RRA G Hals 'v?‘alg a%c' re‘féﬂm% Qe%éng\# a l[a{%;ligf?ek stopper. The

erre I nmunogeni ¢ éonp

vial m@a)ncﬂtrd@ ao%rrﬁh%éWuOé MAGEHIPp Y %@@ymgéw& meyg |ﬂ}8§cmﬁaipe% @dmultldose vial)
eg 1(B£bsNPmed1sa@ aahwﬁuéﬁebump&@ﬁ ﬂbﬁtsﬁoﬁglbemﬂra\a@%tl{ Piterile needle and
rati % t MPL to, polysorhate 20 .is
syringp élggertsH%EanB%coildl RS t%{ﬁ}g\ﬁglr_e WQyoidipan B & g vial contents. Preferred
vials ap¢ mbéa @lvlojorlashadasbed t o t he al um ni um phosphate. The
HBsAg concentration is about 40ng/m . The 3D MPL

[O116) .c oRat et lﬁea'EIaCUapl@ gaszUér lb é}fﬂsd sﬂ&ha‘ﬂla?pte filled syringe can be inserted

into (15 3. 4B FOrSS LR PORELFor P EAEHER e Balapd BEoRpy of the val can

be renitdBSnglpack;)mtq thee egriffgeo Aufist mato&vll ofi the syréngd fifoini dheavial, a needle can then be

attach@cfiigiﬁstg? m&%h%hﬂgigd@gﬁégﬁf?oa{ a%llefﬁ{nl“ R E?g;ultp B%S&E\?&r?ocated inside a
seal orgeaery puckhat gherredror rceYeir s tode aerpened beforjihercap CF'F\@CAP@*?SGC‘

concentration is about |Ing/m . HBsAg includes

pol ysorbate 20, and the oil:surfactant wei ght
-25-
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ratio (i.e. the 3D MPL: pol ysorbate 20 weight ratio) is
between 2.5:1 and 100:1 i.e. the polysorbate 20 is
wonrem@msicat a IeveI between | nmg/ M and 40ngy/ nPCTIB®NG6/002581

o WERORE SO i RV Ryet “BENE Rres Tty th, gyringe will no
norm#}Is: lT.EV¢ aaeedlf @ﬁqﬁbb@/m btheugtOa sepapreesedle nady e supphdd with the syrmge

o LN D SO T i 1 B 6 Ly i
25—galt1gyp§g esjarg typical cﬂypgges,rgay he Igowéwcwﬁlpggeé-@ﬁ lahetrcan iehiply the lot number
and exfiratibh datdof 1e00Steats MGy b€ plnted t6 (f:imlﬂﬁﬂetrbdb?d keeping. The plunger in the

syrlng]e rpé%ﬁ%?ysg%e? >ioB% T tg ?ﬁr}?‘%egs} g}%x lnggselr \)(fr% 1?6111% gigingﬁ%%rewoved during
aspirapoip A sulihst huwl pluhget sthpper inqtrefexced. dthe syiugep Inedychayd aclaggx rubber cap
and/o@J Corrpq?i ?ﬂ %in dodtai %lgﬁgéeaéflv){c&ﬁee?he %}J'rfﬁ@e Xfll@é/nerally have

rom ere necessar
a tip cap ips¢ad e tp plgwr tﬁﬁya%@e@h@f 2 aepdie; apd fhﬁfélpd@mlﬁ meifmblbmade of butyl

rubbet. the RYGitel aﬁhﬁ netdld 3£ palck@%msepaaat&y 'then tﬁeﬂri%eﬁ)eqfs i@g%rﬁﬁy Jitted with a
reans X+10%
butyl W%F%s%wi% SRy b T4phet et i g%@?éye'aﬁ% rares% hied under the

trade mned Top-Lok’Mng two or nore conponents does not require
any specific order of mxing. Thus conponents can be

18] \grheted glass amtalﬁélqe[g a YWige ok B 6/if) iaru@ed, Hea &t BPITeRQ@NMoSuse a container
wi th each ot her,

e UG AR EREPRBRER il R S8R BB W The

[ i rd conpanent As descri bed above, conponents

0119] Ei’i 3 GOTR nglglan chﬁ@geﬂdﬁtafaaanmn@r the C@}ng?{:ﬁpc 191101?fsq:ry;losed within a
box fat disthibutidnme gofnsids e. c4rdi@8td Wheraad ahe aot wgktibeilabeled with details of the

vaccm@eesg 1€s Qﬁg ?‘%m@ %l {Eg?f tﬂg?&%@g he v&%mﬁcz% gvﬁnéaﬁlglts ‘B rieg’ombinant’, etc.),

erre
the pr%ﬁ@qag@hcqr%aua@ $og.b&spesaple B "D%Lo%(ﬁwmg@%)r 9% 0.9 88k Single-Dose

Vials’ 98&(%1@56 @0 @acH EonltainiRE 6HL0 5/ d&sJ@ﬁ)t whiBER9 (d.8 FtRhIYUse Only’ or ‘For

Pedlatflﬁigg?)r@%&aé eéw?agﬁgpld?]’gn%tl glgt}c?‘p%qeag, | %?tlge{ﬁr&%t@}lgg’[lon against hepatitis B
virus (HRr inficiomatamsabipydall kndwesubtlptsifoe pafientewlts renbhi@yufficiency (including
pre-ha%ﬁllghliaﬁglsfg gng %ta@rhg 5&%} m%lgtn (r:%c?rﬁ tﬁ %et ﬁf fy«%a?:églfﬂ;vgr 8[0 .), a patent
numbqrnefﬁaE@thm@mlght @entﬁmomplt@othmn ensg p@ﬂkggefdovemsme e.g. five or ten packaged

Vaccm@B @}ﬁ@t’i@ha‘?@%h%la(s 3SEkhd Pkl iBBdntdindd inSd sﬁmtgg Qllléﬂdlﬁe box may show a

Brobut and bronmobutyl rubbers. 141
pm““% eOWEEd that ionisable groups may eX|st |n the
neutral form shown in fornul ae herein, exist in

[0120] The X8 may e distebuterbiospiBieig cot tbq_pampm%) gptb ﬁé%ﬂﬁhmgludmg details of
the va@cflﬁdlé) gﬂﬁitr%oﬁ@%dﬂﬁnstﬁtl@x (ddils Bf tﬁJ‘érﬁlgEIQJ Wihi@t thé vaccine, efc. The

TR by P ST 8 2 4 B S B A TB S8 St n o
of anaphpatit iraatiorSoltbWangl wccisatigayefe.i ngs can exi st i n open
and cl osed formand, while closed forns are shown in

0121 Th¢ parkhgidalacding Bipkaferable s@idd, at OE@Rerd PI0EIB €. IakISAId not be frozen.
enconpassed by the invention. MODES FOR CARRYI NG OQUT

Metho\]l;ggfe }r%'i\%%)’t]eag» Jﬁrgiﬁt%}rajign (%" tgiz Mc%zrneem HBsAg preparations

91221 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.

91231 The invention also provides a composition of the invention for use in medicine.
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HBsAg expressed in S.cerevisiae cells, purified using
non-ionic surfactant. HBsAg expressed i n Hanensul a
woeetoisel | s, purified using non-ionic surfact RAT/IB2006/002581
HBs Ag expressed cells, with pre uen
4 Theanvengen aise ROIADLE e S drctises pug iy %gwfeﬁqu in the absence of
surfactdhf dndr(@)d fagtgl pdivediit Sn GRrRarkifadthireof a mé\hcmdmt fomnabiyithigsetingteo a patient.
(1 my/nm) MS59 incitrate buffer (13 MV [0i44] s ic

[0125] Til@ 'iﬁ’ﬂénh@h 4lsd %:bsld\é@fh% w3k 8P 5 &l antRR8 RoMpbrien? @EDBludes a surfactant and

NaCl. and 1% nert
) a X oot in R PR ﬁﬁa Sty %eagfterlag b Sai, wherein the
weightpmatioraf ths fitty adpventtin (ignd skdBeigt in{ijfis lessaharul @0ilons A to
D were used to imuni se african green nonkeys. G oups

[o126] I@‘meﬁlO@aﬁkQX)ﬁlpwﬁ@lSi Bt SrBEntiont ﬁl&ﬁp&fdﬂ:ilﬁy |vﬁccﬁﬁbsdag for use in the

prevengi\% Iagc?/é égaéwgnt 0%&1'68%%\/\% glrdsglﬁ%gtécm ﬁ_fél \é/h? Fr%ve rece, ﬁenr)ompositions

of the \imvreetiore pisaraidy byvell $eBin aiﬁtﬁHBség\/@MetltnboﬁmﬂqoséH/mb n@as@u‘ed 6 weeks
after tﬂ@ 'fffﬁ i Jﬁgﬁﬁoﬁj AWorkH %féhﬂ')?y t %?ecf r1s grSQMHIU/ﬁ‘P dwfléhemeasured after 12

rmalised results re as’fo ws: [0l 46 | Loo 1 g at
r’flonﬂflt?he day 42 and day 56 titres, these data show t hat the

o MF59 adj uvant increased titres much nore markedly than
127} Thia sompesitionis arn pedfiewariyt st fomortestineagaing aagfor festing hepatitis B virus

1nfect1(3ﬁs691 peaBibhts IFCKHERS €xi¥Bng &qufaﬁled v'a&ﬁﬁe%q&ﬁ:h% tHAENGERIX B™ product)

are 1nq_f£;ﬁ‘gt he EI tuat g ggaangsré) g{:@?tggcqrgqugr%& prgpagiqularly suitable include:
1mmurio’b@mf3ﬂinﬁsddr;§aher&§ eheadodthiypisd}ientf; (it Fi¢m&liallysiapatients; patients with renal

1nsufﬁf;1eg%| m%l@%lt% \U regp ?rffaﬁ)lrgge %ﬁtsbﬁﬁﬁo&tﬁ 1%1%1 gllure gefirf they require

1 ONS re neas
hemocﬁ@lyss,afatlemts tabveitig rlgver impsplantation grgd onrwditing hetS;t batlemé with end-stage

renal ﬂﬁﬁ’r‘éggﬁleﬁélm ha{g rr@ce%dfaﬁlera\fYStranEﬂM%arhcﬁaﬂly £ hiéerstrdtﬁplant) e.g. in

the 6 ‘@Wﬂth p@g%ﬁé&ﬂ%} Eosg rog% vaEcL%/%af[ tpja ?nav\ﬁﬁté(;ng agtleél?sv\v/sho are receiving
(or haJvéNbE@rﬁS@eM@ dlgbia dxEetibatt fagiodypeddagd fiat ebencethé Maccine of the

1nvent[olﬁlj?é%qat1 is BI_{%%&A l%gt?l? né—ﬁﬁgﬁéea&%&% S%egtrs W1J£hr2}S bra DQ2 haplotype [75];

A CUSTNG B8Pl
patientsovities HUAI PR3 heﬁ@typmﬁﬁk epticntafith e Hi.AgPRE rlrlarrlgrylae%i],amems with the

with tﬁ?HLm QI?elé NBB 1FE® [r78%v"qﬁ8gs GRaf Wftllf' ﬁrﬁ%% cdPS@ )carriers; patients

as neasurin val ues, the nu .
who lraée prsrrdlélrsrewa%edaﬁ ol Arantlion;  patienly Heqrang HEURgsugpressive drugs;
patientsi tsﬁf@erﬁlfg %bﬁmm pdtestd| tvith nweited pﬂﬁ:dtst oithr olighokis; patients with

encepl‘gﬁc&orag}yo ngue ts reﬁelVl%}ﬁélétngeIJO{l tﬁer%{oa/r A i 1 in partlclbllu' i o, gatlents who smoke
cigarciters piticath Wi snakelsagaan phtkintsdeith o hedy ossHindey XA0Kejal sud patients who

have ré‘&(iije'dr& }‘iﬁé&?ﬁfé@iﬁe b&t\«%@hafve hof REocon kg Yd. S RS 1@&@5 8§58Gnti-HBsAg

BsAg. 0151 Fi nal the increase In resul ti
titer of melHé(a& @l W@Pﬂﬁr%ﬁy desing seBedide sitahdnd desesRl E%GE&X BT™).

[0128] nmeasured in seropositive african green nonkeys. Titr
Theseepatienis wreychalje b greatinine clsagaecaiatedydess dhan i(}relﬁmadﬁrenlormal healthy

range f%&lngayr%ollab ﬁ{Sl/émﬁriﬁi ndl 4dACIEERemI/Mhirt it feRSalddRSPafsnts are preferably at
ol I ows,
least 15 yearsvc\;fd e.g. t|>etw en 15-40 years, between 15-60 years, between 40-60 years, or even over

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

(01291 Compositions of the invention can be administered by intramuscular injection e.g. into the
deltoid.

01301 yhere 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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swejj agagivijngaiowr fold-increase than the
al um ni um hydr oxi de adj uvant, M59 gave a | ower GMI
Woabum)lilmdays after the booster dose. [i53] OreraB10p6/002581

t her ef ore, 59 see t,o be a worse adjuvant than
Prefersed processes 4 dPesies & fhsrinveatier _ expr essed HBsAg i n

oi3ll B Bbﬂé?etn%a prBtss o Feﬂoﬁﬁnga%uﬁ‘rﬁf?ﬁno%%w QEJE} @Q(iﬁ&?%%%grlses the steps of

hese resu?ts na e expl. ai ne
combmwe@.%aa@tﬂ%ﬁ%é?%%ﬁm( %ﬂffy mé@ﬂmlysgmafeaﬁ awé (ran-gsypgpnt component
compriitig $D-24PIf ac&mby@asdn aundinhym piasplste, $61giab @ 08mPositidnrin théch the weight

ene i s subject to the
ratio 02559%@36?1’ Ksofr]%\act: %pr?}lSless ﬁhagagg@hs condi ti ans and vi ce
versa, .and it ed.that the s factant i.n
015 A R e it GRR o0 e RRErGT) G e bhefigR &ffpprises HBsAg,
polyscfbits 20n8DAYIEL ialnd lant slurnmiund @hdspabit adjtvanteiahd€b) thy weight ratio of the

3D-MPE %Xl&%@% H86% thaf10 1b?@¥tT¢é)Sjﬂ‘Eﬂb§n%rtﬂeeﬁh§ firetbreférbly adsorbed

resse ensuril
to th@ h@m@mmm splmﬁphaftﬂ e$bnt HB3AS Leohcatratise ds saboyht 40pwg/ml. The 3D-MPL

conceht[’éti%hfiﬁe[&ﬁt WohB/nft MEneSAP @t aatibislaBeutahigAen. [ 0154]
In a MF59- adj uvant ed HBsAg conposition, one vol une of

[0133] M%%ef 306&@1'391 r&ggl wélﬁ Qﬁeth\éowgﬁuo%f C%E%%qugmgo Npurified from

vol u ere wl
S. cereslemea Ws(ﬁk},; an afligyang ﬁomml@g 8 OoRrecfralyminginy phosghate and 3D-MPL. The

HBsAg%tﬂﬂc&ﬁﬁttlBﬁ qgndbbﬁ W@mﬁnﬂhe aD-MPHBs&@exﬁwﬁaﬁnbr@butomoopg/ml The

AP st bt dF T PRy Raatpefalf o5 Bl Shffictant weiam

ratio (Ce a3 IVIRL:potgsopwity Abwbightera@f).is Hteeai 1.5:3 and 4@d:ane. the polysorbate 20
is prei‘fg{o%t% lk%é@)etrv&ég{ ?%m&‘/glﬁcpﬂf%@(ﬁiyggt l?e(éwge% addsl Obﬂgﬁolysorbate 20 per

cess
100pg1idBeA ), Thﬁh@tlp #ﬁt@?fﬁfﬂbb’dﬁ bpfgieadn: loémd ZSnl i éheamlm@me 20 is present at

a 1ev@r&tﬁé&1fﬂc%/1 @Nknd BOAHMIATRE GBOIVPBNaddeths UIBE AN atedbbtd adsorbed to the
ereby reducing interference. [0155] It wll

edu
aluml‘ﬂgmfﬁaﬂ?}‘g?ood that the invention has been described by
way of exanple only and nodifications may be nade
Genernghi | st remmi ning within the scope and spi rit of the

0134] ti, REFERENCES t t
o1 i sy eia GG 4y Rk RBhE e a composition

“comphdjngt sy cdAsispachisively oVt drouky iaclddRegetrindadditonalont. K+ Y.
s (RELUTS 83,0 ML, 10t IR0 29S8k s
“substditealiSubeen troandy AdhyientorApletebadite ( &80m. YPOWRkte &ecessary, the word

Newman) Pl enum Press 9 0= 30 - 44867-X) . [ 3]

subsUE ¢ SR SRR b YO0 5y Exmer | Rev

[0136] TY{R e mN@Bowd” h3éridéBio d mimeHSalRB1E Mmdng 9§ R&8diple] B110US
patent 6, 451,325. [7] Allison & Byars (1992) Res

1371 Urriess spdcificaBy 8294,26profe8} ciHaprising astereofahixifgl995y ngancenponents does

not re«lgﬂ?e - sgééﬁ ?ﬁ it ml\%%?’g é%%cgc%%o Er]t%]zar{ﬁ B%@ r?ltl any order. Where there

are théeﬁppcpr@aqqegqﬁ @1 Awo eppyponents [cgtg]bew@pkgn Wéi]h ea(chggcgbgr and then the

comblﬁé’tﬂﬁismel%ﬁe d&dbirdd \@Elll kel tBird amdpomehe el Ak daspieed sba¥k, components can

toxin r
be mlxer& d%rmg manutB &ure or extemporaneously at the time of use.

[0138] YWhere 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.

[013%] 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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[14] Urich (2000) Chapter 16 (pages 273-282) of
reference 1. [15] Johnson et al. (1999) J Med Chem
W0200¢6l4511-69 [16] Bal dri ck etal. (2002) Regul at BCY/1B2006/002581

0140] o Q%1 CQl 413. 7], , WO 94/ 21292. [18
o ]EU&L{}'C“%& a“?a%‘j?or 36‘ é’%‘Pb[“g’if‘l‘?\‘ﬂfﬁe/ 26741, | 2[1] !
o141 Wﬁ/b@%ﬁﬁféma{ea%ﬂlat %1%169?&) \}@ Ay ei¥in thg%]:utm&/np%% in formulae

heren{;,g? %Q}%lﬁlﬁg Ic a{%%d’gljng g/gc P %é) A Z'éwg a p?n 24ate group may be shown as
-P-O-@Endditumgle isahereky20009entative JIf B Q&litﬁil%ﬁ&ﬁhat@ %Fdilp Jand other charged

formsga%alz Johg%ﬂg@ [bggl]‘ea]@\‘/gl%[ib%g m1E1r1%'2%%§5 rlg(s calgtex#ig Jp open and closed form
and, whilscdlesed fonBRge SRgn ip2ectus! famsie here‘17r64>p@mﬂ>rm[s 30 alggSencompassed
lnwhéﬁgéw%nappllcatlon 2005/ 0107600. [31] Lien et a

(2001') Biol. Chem 276:1873-80. [32] WO03/0 11223 [ 33]
MODYSEORIGARRYZVEDUT 1HIE INVRAITRRR! 43(7) 1 735-42. [ 34]
oy US2005/ 0215517, [35] ‘Costa et al. (1997) Rev. Inst.
[ M@ differopt, HBSA cRuepacationg Oere. sudalo Paul 0 Ene. [ 36]

[37]
T P GATS Bt B0 0Rt et fon- B8 aethue 1
°C IHBsiA(gwlxpwssad fin HendnSByCasB&AE - 18171&64 8sing B@}-ioGkersurfacint.
1969 rin et..al..{1969
» Vs PRt i GRROG g Stons el TR i s of butactants
[0143] |oI Scan sect B 80:935. [41] Pillot et al.
"2‘/"1 disrent sPAREFoBrded: 4: 205, [42] Duimel & Krij nen
o ( 19dBiR@ Ky cﬁa,age@ﬁn%/ﬂﬁ [43] Neurath et al. (1974)
PNAS USA 71: 2663 Charm & Whng (1975) Bi ot echnol
°B|1\6%ﬁ%’gnfﬁra@d%1ffe{(41§]m patent 4,857,317. [46] US
oua RAtENt 4,683, 294, [47] Houwen etal. {Y91S) J | munol
0141 Ry esesilagionBver¢ 483pagi rdach evitn|201¢/i0 9B Pspag s SHBNaI and 0.01%
merth@flatdiepatitis B vaccines in clinical practice | SBN
0- 8247-8780- 3.

A B C D E F
HBsAg CHO CHO Hanensula | Hanensula | S.cerevisiae | S.cerevisiae
Adjuvant | Al Hydrox MEF59 Al Hydrox MF59 Al Hydrox MF59
NaCl 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 - - + + + +

91431 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
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 0.4
Day42| 192 159.8 108.8 85.2
Day 56 10.8 32.6 61.3 24.5
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[49] Wanpler etal. (1985) PNAS USA 82:6830-4. [50] Chi
etal. (1994) Ann N YAcad Sci 721:365-73. [51] Agraz et
wal2007(01994) JChromat ogr A 672: 25-33. [52] MasonPetr/181006/002581

[0146] I&Il ?9 2%%@%@5% y? @ncg%é' Zcﬁe?,ét%se I[dgtg]rspgvs Eat g{eillﬂa%éggl?\)agf] increased titres
much @rromatkedly tBnBhe rediBein adpphnt TSCHOexpres{ed ahtigen (160-fold increase vs.
0 I .
20- fol?@é%%%zagiiay[@ bulcatﬁé‘ @ﬁéa%og %aggt% %ge? fof g@ﬁ Be;gg%zie}g?ssed antigen
(85-fojdsigrpreags ‘ﬁallé)nff’ n?&@e 8‘1@}’ 450] Russi an pat ent
application RU-2 128707. [61] Hardy et al (2000) J
M7 Simdlpeeparmenty wegs7p@formpd 2 babogasn using formu2@iony B, E and F. GMT values
were Iﬁéé%tn%ghﬂ@la 2 eff@gth%@rﬁ%ecﬂl%n ah® 3 1aBRI K WS rodp F gglgg) Z@ere as | follows:
Vi rol ogy 3% [64] Eckhart et a?

Vi rof—77: 2001-8. 65 —vion o etalE \J.‘UJ.) facci ne
9(7)1477-84 [B6] Mreden etAl (1991) Trop” Mediyg

45(5) : B3Bfadani 67] Moel ans et al (1995) I\/tl Bi oehem

o o Al A0S PP S (D )

J VIS U—OI I U ToCT T 1

Portillo Raobo) Mot Med 6(é%§235-4545[ 70] USl@at ent
ouag1 2, 928, 902 [ 71] \/\093/ 10152. [72kzl\lony etal (2001)

Hese using MES9Jpsiepdmpf thepahum adipyt a lpvyer GMgyeyros®oempare groups
E and[F},5}hekes anhRF@sERalld bb 3:9R80:d ldr&GIB ahidfgens 77).

51:593-604. [76] McDernott et al (1997) Tissue

0149 AR TIRAS. re?;%n&fslﬁ dﬁ}%7:1fte}_rfﬁ§’cuﬂnfé%t1c§n° usthg férhﬂﬁeﬁ?ong E and F were also

1168-75. CLAI NS oce
Comp?fF‘iB‘aﬁa‘F%j F%%f%ﬁ@bﬁﬁ@l ROR5SS ?%CIA GaH ol smwg rgqqived 60% of the
HBsAgtdeps). A wetlmbintangingi GMarvatues, itenurmianod P&péndel‘k&t/as also measured i.e.

anlmaﬁﬁ%!)x%glgsa tﬁre olfr>fl %f@/‘ﬂnl Ige%gllts( Ana%sedacg \%k\:olugh ;vlv\élae a \Aé"ollcm/s

Ive a conp In

rati o—oef the fatt“ adh U‘v’uut t t!"ﬂ sur-factant—+s }\SS

t han 1000:1. 2.| An |mTGM)Een| C cd rrp03|R¢SBﬁnde\KMere| n:

(a) the conposilti ongcongri seg an |antigen ¢onpgnent |and
a fatfy %% UVEI]Pt ongmnt, () —th T gen onent
i ncl udes uyan nfﬁ?%ﬁr;ox nd A{}(&"# t kjlﬁya‘roxg WBB

2

Rhesus 4.2 1.0 60% 20%
AGM 110.0 1.0 100% 50%
Mice 0.1 1.0 94% 100%

0150 113 contrast to mice, therefore, using MF59 as the adjuvant in primates resulted in a substantial

decrease both in GMT values and in responder levels for the S.cerevisiae-expressed HBsAg.

131 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 A5 well as giving a lower fold-increase than the aluminium hydroxide adjuvant, MF59 gave a
lower GMT value 28 days after the booster dose.

91331 Overall, 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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<1XD> REDUCI NG | NTERFERENCE BETWEEN O L- CONTAI NI NG

ADJUVANTS AND SURFACTANT- CONTAI NI NG ANTI GENS <13D>
weDRaBifis16f O <14D> PCT/ | BeDDb/ VWV V <141> XDDbPOLiBI0¥6/002581

<1SD> GB -051570!.. fc, <1S1> XDCOS-Da-D X <1SD> GB- DS

CLAMMY <jsi> 2005-11-04 <1SD> GB-D5 3 3 -1 <151>

5DDS-11-S 1 <li_O> <17D> SeqUin version 1-02 <X1Q 1

1. Agpacess for pepatingPRTIMoAIREC eanpditiom derisingrtberstegsDifeombining (1) an

4 <
o S B g B S B S, o e
comgnesitipr inpwhiclpihg weight mitie ofshe frtpadievaniodhd susfactanu lSleﬁestlhan 1000:1.

Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro

. AsmmithegeRid @BiBEitids,nwiRireinAG) tid eondysmitidn coAphisdl @ Agigen component

r P 40 4 n Pro Asn a..
Iy T R N e TR
wegigatiPpighetty Afljavaig to e surfstanfisdestthan PPA0:Asn Al a Asn

Pro Asn Al a

. The process or composition of claim 1 or claim 2, wherein the fatty adjuvant comprises a

metabolisable oil.

. The process or composition of claim 3, wherein the fatty adjuvant comprises a sub-micron

oil-in-water emulsion of squalene and polysorbate 80.

. The process or composition of claim 1 or claim 2, wherein the fatty adjuvant comprises a

molecule comprising a fatty acid moiety.

. The process or composition of claim 5, wherein the fatty adjuvant is a 3-deoxyacylated

monophosphoryl lipid A (‘3D-MPL’).

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

by their acylation.

. The process or composition of claim 6 or claim 7, wherein the fatty adjuvant includes:

OH

(HO)2P~—O
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

(.5 7D 75 f1 O Asn Pro Asn Lys Asn Asn An Gy Asn Ay
Gn dy Hs Asn Met Pro fIS 0O 5 Asn Asp Pro Asn Arg
W(Asm7Xﬂa516Asp € u Asn Asn Ala Asn Asn Al a Val Imﬂmomozssl

T ¥ S R o S0 S T lte ¥ e AW i the form of
pa@aglesThr GI u Trp Ser Pro Cys Ser 13D 135 140 VaI Thr
Cys Ay Asn Gy lie @n Val Arg He Lys Pro Ay Ser

T odedSorldobpbsiord 1A, khsreb e FMﬁcl%@an(gelﬁlie? SteASRd.
Tyr G u Asn Asp He G u Lys Lys bS 17D 175 H e Cys

I
Tﬁeyﬁoé@§ %IQ:oa gbﬁﬁm@ﬁsan g)‘h% §? 51_e|1_ 6% hl%w@?&a\éache ¥B! Mﬁ rkllﬁ combination

W@éﬂn@l@amﬁé%éu Gly Pro 1 5 200 205 Leu Leu Val Leu
Gn Ala Ay Phe Phe Leu Leu Thr Arg H e Leu Thr 51D

TizBogss @ dempositian @ ateiBell, Whereibsie Seminlurp salt  ail Atunfeiom phosphate.
Leu Asn Phe Leu Gy 225 23D 235 24D Gy Ser Pro Val

THa)tsodesylorGoynp&itlor\sit1aS@r1 2GvRerS@th 5 O-MIPYL is28EorBsd brédHhe aluminium salt.
25D 255 His Ser Pro Thr Ser Cys Pro Pro He Cys Pro

Tkg pfoé% oﬂo%pgﬁlﬁoﬁ\/@f‘ an?}I pribedfe B, HSreinte ﬁg%gééﬁs%rb%l%xyethylene

Leu L€u Lel Cys Leu
Soﬂ?l‘iageﬁere Phe Leu Leu Val Leu Leu Asp Tyr Gn Ay (let
Leu Pro Val Cys 2 O2 S 3DO Pro Leu He Pro Gy Ser
TheprocEks or thmpagtiorTdfrclaiiny 4Pwhereipshd asger §pol30Ha 1. 315
320 Cys Thr Thr Pro Ala G n Gy Asn Ser Met Phe Pro

THegirodeyss or@oanpoYitio 8513130 18 3bclai 15,6hel¥i® thehdonb&iralidry of surfactant no
Agnh q% T/hr Cys He Pro He Pro Ser Ser 340 345 35D
more than’50ug/ml.

The process or composition of any preceding claim, wherein the antigen is a viral surface antigen.

The process or composition of claim 17, wherein the antigen is a particulate hepatitis B surface

antigen (‘HBsAg’), purified in the presence of surfactant.
The process or composition of claim 18, wherein the HBsAg is expressed in a yeast cell.
The process or composition of claim 19, wherein the yeast is a Saccharomyces cerevisiae.

The process or composition of any one of claims 18 to 20, wherein the HBsAg is

non-glycosylated and/or includes phosphatidylinositol.

The process or composition of any one of claims 18 to 21, wherein the HBsAg is from subtype

adw2 of hepatitis B virus.

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

comprising a viral surface antigen and a heterologous antigen.

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

heterologous antigen is a malaria antigen.

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

fragment of the circumsporozoite protein of Plasmodium falciparum.

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

tandem repeats of the circumsporozoite protein immunodominant region, and HBsAg.
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28.

29.

30.

31.

32.

33.

34.

35.

36.

Trp Ala Phe Ala Lys Tyr Leu Trp Gu Trp Ala Ser Val
Arg Phe Ser 355 3bD 3 L-S Trp Leu Ser Leu Leu Val Pro
weherdasicd n Trp Phe Val Gy Leu Ser 370 37S_3PCDIB006/002581 . _

H.e T t Met Trp Tyr. Trp .
T rop8t orldofhgo @HpsPf e gl o WisrdfRine ehettio cie faty adjuvant
topheysupfaetapt ipleprthan 830:1.eu Pro H e Phe 405 41D 415 Phe

Cys Leu Trp Val Tyr H e 420
The process or composition of any preceding claim, wherein the weight ratio of the fatty adjuvant

to the surfactant is less than 50:1.

The process or composition of any preceding claim, wherein the fatty adjuvant is a 3D-MPL and
the weight ratio of the fatty adjuvant to the surfactant is between 2.5:1 and 25:1.

The process or composition of any preceding claim, wherein the composition has an osmolality
of between 200 mOsm/kg and 400 mOsm/kg.

The process or composition of any preceding claim, wherein the composition includes a

phosphate buffer.

The process or composition of any preceding claim, wherein the composition has a pH between
6.0 and 7.0.

The use of (i) an antigen component that includes a surfactant and (ii) a fatty adjuvant, in the
manufacture of a medicament for administering to a patient, wherein the weight ratio. of the fatty

adjuvant in (ii) to surfactant in (i) is less than 1000:1.

A process for preparing an immunogenic composition, comprising the steps of combining (i) an
HBsAg component that includes polysorbate 20 and (ii) an adjuvant component comprising
3D-MPL adsorbed to an aluminium phosphate, to give a composition in which the weight ratio of
3D-MPL to polysorbate 20 is less than 1000:1.

An immunogenic composition, wherein: (a) 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.

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

surfactant,

-35-



