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9008 por olinical, historical or regulatory reasons, however, it may not be possible to purify an
antigen without the use of surfactants, or to totally remove surfactants from vaccines. In this
situation, the invention avoids interference by reducing the ratio of oil to surfactant in the
composition. A typical MF59/HBsAg vaccine contains a huge excess of oil relative to surfactant,
35 with an oil:surfactant ratio of over 4000:1 (by weight). The invention aims to minimise the amount of
fatty adjuvat in a composition and, in a second aspect, the invention uses at most a 1000-fold weight
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20 seed oil, sesanme seed oil and the like. In the grain group, corn
oil is the nost readily available, but the oil of other cereal grains
such as V\/neat0 oats, rye, rice, teff, triticale and the like naX al so
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to Ive a Ut 1 Oon, ut|on
g jeast 16, The mventlon can be uscd with surfactants mc u ing, but n‘% llmlféd to: the

3



[ 0020] The emul sions are preferably m xed with antigen

ext enpor aneousl y, at the tinme of delivery. Thus the adjuvant and
antigen are |caII kept separately in a packaged or distributed
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base- 1| abil e I va es ce e nbnocyte macr ophage
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acylation (e.g
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formul a - N&- C& éadasn&Rde;da:enérraeoogpmm aﬂd i "amblemetrgnnc@rgb’mmx -1n@)s

formula -Nfl -CO CH2- CR2R 2. 30 The group attached
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acyl chains. none, t.he nd =
have 6 acyl® ‘X\gﬁl croqﬂ%i%\@tWRé&naea%@ %eér%ahsg‘&lg 85 &ﬁ“ a5 l%%rﬁméral%ﬂ?a d at
i nventison canleiseom saifxtant Guaf astitvishie, TreemS) onfipen86)r sddidres mapbaiggipded, such
chains, but i Is (%ﬁlApg érﬁr cﬁtq?sttéi)ol' Qgp&g@liﬁl%lwgéen f&@&@dﬁ&;ﬂﬂ@'ﬂ@ d&sciibtd in

the m xture, art t exaac chai n
reference 10, produced by addition oP aﬁlpﬁatw amine to desacy a ¥1a the carboxyfl group

saponin

A

orm -



15 [nmei The 3D-MPL can be used on its own as an adjuvant, or in
conbination with one or nore further adjuvant conpounds. For exanpl e,
it is knowmn to use 3D-MPL in conbination with the QS21 saponin [ 18]
with @21 ant® #7H17i n-water emulsion [19], with al umPﬂrﬁﬁemg‘ﬁhate
[20], with alafrilueiremic ayidy, Giﬁtﬁﬁucﬁ&ﬂa}iecyﬁmnmmtuh bedhii@enitdtor &, N-dioctadecyl-N,N-bis

interleulcin-Jlz 31l sARLeferred adjuvant mxture,
particularly (%%?hlgéleﬂl\}d)?gpaﬁ%i g, corrprl ses a mixture of 3D-h/PPL 20
and an al ur ”Afr'%ﬁ@ibﬁ Q:Br%ﬁ%r é‘&ln)ﬁ M UPOR9 SR 8 tsRral (.

Advant ageousl m 3 @é'gghlont]gbt hg al um Fﬁ LEE 's‘?L ?ho}eswml) e

is a
Preferably at%%&?ﬁa@ﬁ%’ e\ﬁ@ ﬁt) of the 3D-MPL is -adsorbed e.g.
>60% >70%2°] %%9 (gﬁmlmgl%%gre 1%?@*.[{%1 (ya %th g§n e}E %ﬁ%r&%y t i ?imle %’ ger?lvery

curren in use are t O el
hydr oxi deTh‘éfr §d1u‘apmﬁd ﬁpiﬁﬁlﬁm?awéiyekepfaﬁ}’%ﬂiﬁﬁt‘% 2 mifégeé Qirdé?ffibéﬁ?éé’aft?ﬂle
conveni eneady foofie tirmulaionnetht ke of Gsealh2 Snt;gemﬂlsaen@lﬂlsmelupin a@iecdf fobSuch

actual ch ﬁl@lva&ﬁlgﬂﬁl%lﬁﬂ% pﬂgﬁgh V\}uf BERSER ligd &’s Q‘he \?&ﬁn&ﬂlﬁ ?{he g‘ﬁ?mds for

reference 2).. For c¢

t fatt uvant suc
t he i nvenf ‘F\g‘i‘?ﬁﬁa"ﬁ&éﬁ’é eqgo: ]t"r?éhsﬂg‘ﬁl‘s(ﬁ?il ? hosphate sal ts

t hat are f@ygeneral use as &g% uvant B ol P033 2& ﬂiyuvant S wn as ('1

" al uni Ai um hy g8 cgePosiies nelgesairsep eé?uar‘i‘l’”ﬁ 1 BfiPad iy & PP ?5? gan be used,
whi ch ar ebusu@bdpherals ateepreferrerh (The adcoghert yut takd jemaal foimmd. i different salts and/or
oxyhydr oXisgers. Vﬂ?ﬂ@ Mok ol3thié @ﬂ’tﬁ %%&ﬂ&seﬂcoﬁﬁtebyceﬁﬁeniﬁ&ﬁmﬁ . @-Q—Q&ﬁhero@@zf&

I fémp L5G0 BLASE ST BLALCOMRRNRIS, P USlaheSl M Bl YR e

the presepiio &S%thﬁﬂ@ié?tbwuéﬁn%%nd at 1070cm 1 and a strong shoul der
at 3090-3100cm 1 (chapt er 9 of ref. 2). P341 The adjuvants known as
"al umihi-udRpsphat e" are typically al um ni um hydr oxyphosphat es,

of ten al s&2Bondaskedl mdan clsp;:@mu fHa af @Meﬁt @pso -EE!&&‘ecﬁ&V ab8 @@@@bﬂm
by preC| pit at eact ,on ¢

dur i ng p r gnémo Ih?sg{mr% lp I' Sé)tCH onop osp%qtrqu lf 2 t?o%eagt VAT I"I%e name
phosphat emﬁwﬁtewétrpeﬂwn 3 of fbm@d%gtend E&Aenswwmwném@ogé hﬁﬁé\l is ge-pryipted.
a PO/ A1 BDIMIFL hadtbbér fgfaveddonDa Beptiaelesd nfi@int dySdiaxyhampkatemd GatheRRally

oo Ofs: BB LA R O SRl e
band at 31 @hithe penogyteipReRPiRea{inges sndpipwjates ﬁﬂfaéapggwﬁ%ﬂﬁ?‘%@éde@ udite
st r uct ur alL-hyitriexXINEo foh&i-€5F. Prophraticnfof BQMIgﬁﬁﬁﬁlg'ﬁhldy R@&tibad Brrefamharl2,

Bag i g ngf 19,{5 B MOh M%&H%Hm&t&‘re@gid%ﬁ% cwnlal c:o%pa%@hﬁaér fReuRRhWaenpL:.

f.er abl 2, and nore preferabl
0. 95+0. 1. F"Fﬁﬁp‘iﬁ Wi ﬁ#%gwﬁ%ﬁﬁes%ﬁq gener ally be arrgr phous, d

parti cul agi Y. te.salt t a

Por pribue ey AR % FER L bRt s e B Aot B! Burtigee
0.84 and beviz,3, Fr,rﬁcwéd@dclmnsowlaplgmm@wﬁrﬁewmﬂ@gﬂw)u'ﬁhernmmupwe@whé@ése known
wi || genesablayoxhe-dpand-gl6dshe) tifonodatstiatidds o€t HECHIQES atofheit Repopititrt Laibons (7l @t

in the ran oMt t n
dsor pt 1 ofe BBt PGty BEP et Bl Bk h, APk AL o Fate
to the deéwr@élaoNHsGEb%rPB{R oﬁhwohma%eﬁkﬁtt% cﬂftzpnr%haﬁ?&?lwwﬂ RE
degr eep of Thaidsip dittidhbdio cabtn .vaﬁﬁoﬁmwmdcw}lamméaa&mmmm|sn‘momnesxsand
concentration of reactants used for preparing the salt by
precipitation. PZC is also “by changi ng the concentration of
free phosphate ions in sol y e Qhosphate = nore acidic PzZC) or
by adding a buffer such as a hj . far (makes PZC nore basic).
Al um ni um phosphat es used actoy di ng/"t o ention wll generally
have a PZC of between 4.0 and j. G \nore preferably bet ween 5.0 and
6.5 e.g. about 5.7. (0037) Armal um/ni um pgsphat e sof ution used to
prepare a conposition of the irvémtiion my contain a buffer (e.g. a

i i i but this is not always




NHRINHR2 WD 2007/015167_ _ PCT/ B3z00, 6/ 002581 where: Rl is an acyl
group derived froma saturated or unsaturated, straight or branched

chai n-carboxylic acid having from2 to 24 carbon atons, the
carboxyl i c P &HEPHY unsubstituted or substituted wi t PCIABLSHOMSE e

SYPS (Vo cahest 3 Lo Moot apehone) St MUy e
al koxy, aguox, B oy, syl am o ned [iLo anl, (CL skl kv

unsat ur atgel; st ralight or.dbranched, chai n- carboxyl.i.c .aci d i-ng. 4 r.om
650 car ponoReb T TR o8 RGBSR BRI AR S oRE b RO iR
subst i t utisaither t-H oo n€CHol—GHr evhsisbsiht valeanian saiederatdy betwenm & 4nd 1§y andgs more
conlsi ﬁs i Ngreffablpy d,rmfylm. Adthyd postlonCaXyprefaadly OX At tRIT' PekiticACH iPgFkfBably 10.
acylthio \ . 1 20~ 1 X3 rqgen, n
2ol d gr ouy B ¢ pisucaiad SRR . SENRT ke e T B U S 181
or an aci ¥dgrmipacid thadecangicpeidor hgxadpaeiiatied form A is an oxygen
atom a S[%Lsf yr atomof an im's,noq\]géoup -NH; B is _an oxygen atom a
sul fur atom orenl PR n& grddp 2 t,hefigle APrdPY hasponlysd agyl clains {oneonpacty of
2, 3, 4, msitiensl?, 224nd3}). WhebonlytwesofR', R a8l R¥qre SH tifen the, STBMPY, coni hdv® 4 25yl
Chat &1 Qo Vit onfondet i K aRRS ARG DA bandalls o cadlt el e
neutral off ' 3%1’13 %Oéie %h@“ﬁ’ufﬁﬂlﬁﬁ‘ﬁ nH mﬁlsﬂﬁ ﬂ?‘#’%&radwﬁgﬂéﬁe&
or salt faspoerdingid the invensiogaan be pmixtimef tkselforss, WiOf0041p 63mlt chhios, dittig is
gas es | ntlﬁ—aﬁ@sh ttgﬁczddeamt With 6UWSH dHﬁ%ﬂih)fhei it ehdeih padiic & t9RAsdte that the
ases such_as ,sodi assi yum.or,, b it hi : r , a i o
oate: oty R W RRLARS HA: Fos ol L BT B R XDAREr, o 2IEF0R, 2480, a0,
hydr ox§ de>QfPrmngh dBiNPR wish € acyl shajns bapdesnelpupn toashel thesmeh adjpygat-gefiyedorm.
organic b{@%?s such as those derived from IDr_i mary, secondary, tertiary
am nes -suc s He 9y RapfeiRe ot fP Ry BinfoR @ lutiemia sbRRATioRAT g nvention is:
di et hanol am ne, benzyl am ne, N-nethyl henzyl am ne, veratrylam ne, 25

tri met hoxybenzyl am ne; basic no 1 ds such as |lysine and omthine
or am no sugars. Exanples ofy int ended for therapeutic use
are brucine, strychnine, agmatine }

ﬁéf?@kﬂ , ucgsam ne,
N- et hyl gl ucosam ne or N-net hyksor phol imme. " referred
fr car boxy\[ ("G 9al | cyl ]

substituents X and Y are selecte




30- CH[(CH2), C001-1] RCH2)5C001-11, where: r is 0, 1, 2, 3, 4 or 5;
sis 0, 1, 2, 3, 4 or 5 phosphono [(Cl4allcyl] -

di hydr oxyphosphoryl oxy [ (Ci 4allcyll - di methoxyphosphor hos hono
WO 2007/ 015F6F2007015167pcT/ 11 2006/ 002581 - hydr oxysul f o F‘fm“ beroozse1

hydr OXys UPD*SbWHérRQDMH 1€ Ybell i thi ¥k ORy BitsdfrOMM] 1Q%yendedd Qfepbuiid Gf &ncentrations of
substi t ueBIB E/[P}S n? 90914 si 1%133%2&1' r\]/gr}t%n O?(Dct?lgco%qu ﬁ ?]5 'i/ﬂrte E:Eca in Ihgr

reference 15 made ree car oni c OSp OI’I C

form Whewe ﬁ@%ue%ﬁ% ?LH%QHSD 3b51\ﬁ15 eﬁxr}gﬁ:gﬁﬂel{la? é% rénﬁfz gége?gcfc?es vﬁthr%@%lﬁ Bzes

t he carboxyl oric sa
of an or gahMahardignes FAI0nHs 590&%? B8 Bpthopd éhepaiap feiasgd Wefhfhe Tovention, and

t her apeut the betReparfiilesi daf ibe eshdrsd dgrattine asaya Sphler phetles ¢4 ganalibanodgh to give a

O ot S Sl Wﬁb’é{%i‘bﬁf&x phessehon dc&dﬁ%¥@ﬂ1§ﬁ%§{f%§ﬁ%é’&luse of

phosphor y‘f“”lb)?%ﬁ?/‘] a 1 bre Wﬁéﬂ’%m ﬁlﬂ“ﬁ?ﬂj {958 thag %\g’gﬁt oo
derives fyrefimablg rlesaehan\manre omids dd 1:56:@1 ot lves thaj mﬂamt aldiacanvee'sn haverm mean

Qgggg e L Id ncﬁamétér 1559 fh%n m:m ﬁpmod't eis@sr R6Red ﬁm ms&ﬁm&@a@ vﬂﬁ RbR Q5% SHah B6um.
u

ne4
Compouhd. THBOREehrEp gL sneh 1 55 SuRls Bt SlicITUrTh P SRy pn e
ci trul | i nassesggai Whmndoﬁmeamﬁmmh@fdmh@t spttering, paldcha e 2, meaﬂ Pal'flcle
r ef er encediifettfBWEert @ patible HRaiH ¢ ive & dighetb)os k AR, GETPAULSeralldEAGTstdtaiin of

and R2 | ncalrtfc&ies ag%% sameag IRU: atqeagﬁouf @Ixﬁlq'l ﬁ%?%@d> A,S—*tSf)“/% %Aa %mbﬂé) of

acyl der iXatives Sti nct~or
i dent i cal thppartigles Wi%?"éﬁ d@&ﬁtehﬁﬁ@nﬁﬁéa”é?%ﬁe substituents sel ected

fromthe up consisting of al kyl, am pno, acylam po,
al koxy? a[%? D-MEY cathbegsed of 1§I°FV83?F FHABT LR Fecomp E?e%’?]wy %f&ﬁ%ﬂ e fyther
such acyl| ahednt ($)mb$llnk‘3$ Utoe ebxataplé, iatsi knewn dw @ser 313-MAB] mydombination with the QS21

1, 2- hydr %}é&ﬁr@ﬁ@?%ﬂ @SElh%q QoY= WAkt Hﬁﬂls&}lﬁ %Itllvaiummmm phosphate. [20], with
3- hydr oxy- IP

enf.a t
ar achi doy‘fiuml& 9sids &ﬁﬁéﬁgﬁgwmr‘#&%"ﬁy‘ﬁm Ik " eo; ren(g{ %I decanoyl ,

9- met hyl dge 0¢0SO eno cosap: neo

Preferr ed@ag’Q B%}g{ﬁeg ‘ﬁ'é‘(?& T %1 ?aﬂ B lﬁ"e"“r“eelgp‘r‘S p g?egg )?ﬁr% Ofﬁ?ﬁﬁi
at ons:20 X- @d(a@qﬁl)qlmum@ﬂt Qs@ggbiy alu@@m]@quﬁg);&@@t@wm @c@DYME’L & adsorbed
NFI Rl NHR2or@5thd @R4:Shdurh Balf Brefadbdy o leadt 5096 (Bsneleigtt) diies JD-BPRriaklsytbel 4 Hes0%,

hydr ogen %ﬂg%/ﬁu_geag,s%b@%_g%g erganoDOOSOS Sui t abl e adj uvants of .

formula (ta)’rn yl oxyt et r adecanoyl am no)

9- (13- hydr ey} £k Ade G AN 1%) RFAREE elth Shinibm3eoRhe
10- di hydr ogeﬁ'%’hos %gt e J‘asﬁﬁwﬁi mAﬁgél% N tI%tﬁ ?f)&r rreérqs GH] 1gﬁmor gm%
or a m nef'sF Blagagnum phosphate” adjuvants. These are names of convenience, owever, as netther 1s a

35 precise description of the actual chemical compound which is present (e.g. see chapter 9 of reference
2). For combination with a fatty adjuvant such as 3D-MPL, the invention can use any of the
“hydroxide” or “phosphate” salts that are in general use as adjuvants.

(90331 The adjuvants known as “aluminium hydroxide” are typically aluminium oxyhydroxide salts,
which are usually at least partially crystalline. Aluminium oxyhydroxide, which can be represented

39 by the formula AIO(OH), can be distinguished from other aluminium compounds, such as aluminium
hydroxide Al(OH)g, by infrared (IR) spectroscopy, in particular by the presence of an adsorption
band at 1070cni™! and a strong shoulder at 3090-3100cm™ (chapter 9 of ref. 2).

(093] The adjuvants known as “aluminium phosphate” are typically aluminium hydroxyphosphates,
often also confaining a small amount of sulfate. They may be obtained by precipitation, and the
35 reaction conditions and concentrations during precipitation influence the degree of substitution of
phosphate for hydroxyl in the salt. Hydroxyphosphates generally have a PO4/Al molar ratio between
0.3 and 0.99. Hydroxyphosphates can be distinguished from strict AIPO, by the presence of hydroxyl

-



30- 3-(3-dodecanoyl oxy-tetradecanoyl am no)

9- ( 3- hydr oxyt et r adecanoyl am no) 4-oxo-5- azadecan-1, 10-di ol

1, 10- bi s(di hydr ogenphosphate) and its addition salts fornmed with an
organi c or AMWENEISTbase, WO 2007/015167PCT1132006/ 0GLEEH2006/002581

3- (3- hydr wﬁsefar%qﬁﬁ@mwm%&mm%aﬁé &?Qgénﬁﬁ%ﬁg%ﬁgféﬁf@‘t?#%?e@%

4-0x0-5- a adec
addIth on grgﬁepvse gtF'WE’Ef? G%Pﬁﬁél?f “a.nmineral base,

3-(3-dode £t mno 3- hydroxyt.etr 0

(3 dodeasnaydk ety %aﬁwbm% PE VR GRS S
sal ts f or kiddpreferebly éﬁwmng‘é&md b?-, aazd mioreegreferably &5+0.1. The aluminium phosphate will
3- (3hydlr oxssbaty B&lﬁﬁ@ﬂ{bﬁé f}ﬂ?ﬂaﬁl)i folr 3;:@@@&&@1&9 saiey herypiad @@ﬁmyisamoﬂmus

4- 0X0- 5- Zadeca% é" b hosgﬁ)ate EQS*}%P %’le alp hrgtzoo atw%euaia%t!- A 6199 : ltnlclgcﬁ.'ed at

salts for “’a““

103- ( 3- hy@ﬁ@g,ﬁ{ dmj. @é@ﬁ-ﬁé‘ﬂl‘ﬁrﬁhﬁﬁ*ﬁe will generally be particulate. Typical diameters of the
9- ( 3- dodepatiug iy the thades-anay (Lfabu) 5-469) efifranpantigdcdfeptibn 10- di ol
10- di hydrogenphosphate and its addition salts formed with an organic
or a m nefét TP of hifidiGm Whésphsis rversdy felaedss the degraadif subaiittsonaf phosphate

formula (4} h?ﬁr@xﬂ' S gl%eﬁ eg'r&l, Seldbtnnlol doft VaRCBpendnt oMot Cédﬁﬁiﬁons and

nmet hods co IsL’n rotecting amne functio

in positi menfrawf)o arﬁ%Ftac‘E‘H ogd 3 éfrr BRI e &derwﬁav% l%‘.zﬁglsrséﬂggﬁwr@g by
whi ch r eadizhging thelemgoiratitn b frysphosphate ionydsdgidiny@ibs phespbgvee tioreekigic PZC) or
reacting $§1£idfn§%%uﬁ‘él~r sQ&Mé'a' lﬁstifdﬂﬁ%ffé?@ﬁ&keglim' FhoWd Eah’!c)aA!LﬁrﬂMﬁxh o tused

to yield a c unc

group in 6 ngﬁ ﬂ g%{ha’?‘f ﬁé}?fa%??? g by%gntévg?lns4§f nd 7, carbox W@’raloly
aci d fianckatereaP Oded 6.9 agi abewids’- f or mul a RZO—I and subsequent ly freeing
the term am ne functional oup_ by hydrogenolysis to yield a

di ani no af ﬁwluwfnu@emsﬁlatefsahu%ﬁm ygeq tp proparma OEpRositipn ¢ichpiyqtionmay contain a
20NHR2( 1) buﬁ&r G anpivephateca v histidine ong @¥is edtfdr)) bpr thiseinoet afwaps peptsirgleThe

condensi ngmﬁﬂﬁlﬂlt I',lo@ 1AL éo’ﬂﬁ"&ntn i Bl'e\fe‘?e{ﬁ st%rﬁ«ggﬁchg%o&ntﬁt} aTEeoainﬁ{gflﬁf(¥hosphate
co-am no OI’ CO- tﬂ m no acid ner al ?orrru L
XA- (CH2) , $° ut}@gr(dm e dgpppucous p osp atc ions e.g. present at a concentratxon etween 1.0 and

NHR, (12b 1) Zle\/bmwfarw heti&ﬁqnei)tantiléb' cdfypod mebre prefepablyudtant( 10/paM. XPhe(«Brhinium
2) 1H (CH2 Hbs shafe Q‘K %1@ rise GhliidR %HB};AEHRB& bonkedii@ont & FH0A! chikig€ s

R R

(e.g. by & w}

group) or proferbly @%33111!3 mlt peesenpd ofplag @fhfaieﬁthp paEeamsyement efglfxrionty
agent. Thaispp@neEh@ieal cohol nmay be subjected to a catalytic
hydrogenation or other de-protection treatment in order to obtain the
deri vat i V& Thg anginddm fphssphdta isl prefelBly 20607 0AE IHARE I dﬁﬁ&ﬁ)ﬁ/sﬁarﬂﬁ&al which

100521 Neiﬂﬁﬂ% {QQJ oﬁé{&%ﬂe%h%hﬁ'%n?ggaﬂa’e@@ﬁ R §t eﬁpdnlst?ﬁe(fé b a g&eﬁu@h&ﬁmm

di scl osed | HE{;I Si
the st epsPhpgphatgage efé’i‘i“ﬁﬁ althpyed, st eilffalnwf&?laﬁﬂgﬂﬁ“hthﬁé HS.“& i f%rms
and w of asdpasini)nd isygeferral to diuteriiealutNirCpRs pEHNHBECk)red mmm and to

prot ecti ngL:f,2386RRnM ki BeRld e MRRGE Sna-OBL ¥ad/sr tﬁ%#mgen
hydr ogenol ysis, respectively; reacting the free carboxylic functional

5 group V\Nla@@sgu@@&gﬂgsagent to yield a corresponding al cohol,
de- protec ‘{BJPR the_am ne functional %roup in position (g+1) and thflg
acyl ating byARbamiksprssydogdipentidp adiyyanipreferlly ingldesiadmerxyd eropr Gt iy esteified by an
fornmul a Ra&GHgrohiném tigendirait @cdharygd tihre, The aeyh groupsricive tha petdodipaptidgy o Uity

by hydrog J cohol of general formula Il;
whi ch am ﬁ%&gﬁxigﬁ %d&vgg%%%eb??g%%@rﬁgp?%sence of a peptide condensi ng

agent in an inert solv wr axy amino aci d
functional derivative g?'&f FFgj"epe{&'fﬁf)"for rruim Mé*@ % Q o

NHR, NHR;



X0-(CH2) m CH PH2 )0-000H NHRI (111a) where X is diallcyloxy- or

di aryl oxy- phosphoryl radical of fornula (RO)2P-0 to give a
peptide-1like conmpound of fornula IVa: (RO0)2P0

- (CH2) , 0- CHY &MY 158 i - (cH2) ¢, CH (CH2 ) (OH NHRI NH112¢ REVBYIGHHEE R |
is a radi gagrewhi ch readily undergoes hydrogenol ysis, the other

al cohol functional group of which can be, if de5|red phosphoryl at ed
by a phosphor yRia¥isagedgsemp derives Bem fosivatedor dwsTaterdy sigjghitor tiduched chain-
needed. The pratierilidcidhe@ipohoniByo Diccatbuidpiins, 6@ chibodylie a&@b&ﬁg whsubstituted or

hydr ogenati on Bt e?t \pﬂpﬁrr e it Iggrggﬁbsﬁtgen(?s el tg& 86t tfl(ggr %1 gonsig 1r;[ghof hydroxyl,

functional group optiona pr.esent (ﬁ
ot her, Sfree tr?ékwa ﬁha?yéoxmmq, awéﬂnn@s Efaén%ﬁai (hevrlgdiine soest

through hydrogenglayskst gt @BFaNEoAR LpRAld & L{%Qaui?at&ﬁ%&sl RNRSL, 4%@1559 chain-
functional grou Ln_arder, t tbhe derl vatlve..o nera

it Fonal 0 OBl diine B AR e e
111a2(V) and oypbstibiesl wigh prsrdronare mepstithentsf agletthd fromtike grofip sasistifgoafipdtory),
by nmeans of anuel,aaeke adloxd] ABAR hoyRRHS, a7 RS dFtE LA sbhhips; Of

chiral centres of acylam no groups is determ ned by initiall y used
ami no 'aci d cork isgupérsamioinere agd giour dbetienjueloy cksfged &rmani no gr oups

depends on Lnis {altpliaSthel ALhYeif ol AePRLLEUE Bk R 1o can start

froma diam no aci Iguration or a facemc

nat ur e. Owe—cafmssmamtgeﬂatmnaasulfmdmwytiaamdognu}ﬂm—hmd of L, D
configurati ogeé)r of a r%cem o m xtu ter eoi soners or

di ast er eoi sonet § 2APESPhEY Irdet fﬁ“ﬁt%% ag%'ﬂ%grS‘I‘P ‘i nvention. E00543
Particul arl yv phafiesed saej7yyand:$o; and notably nono- and

bi s- phosphoryl at ed conpounds, are those which are known as

" OM 298 NP —( o Atk 2 )5 Brel SO 994- DP" (formula VI1) [23]: WO
2007/ 015167PCT;, B2096/ §4258Lo (Mo} ard OM204- NP OM: 174

105530M 174 can be obtfai ned through chemical synthesis, and retains a
triacyl notif oisdd Bidpb.h, A8 PorBLs described in rmre detail in

referenc eEro%ééd%@dt aﬁgafste Jn% rc])f s%bs%gueg{s\fg \; cﬂz?gna?[s glll'll"‘CId group 1 nequallor idnic orm

[0040] The adjuvant may be used either in acid or salt form, with an organic or mineral base.

20 % galt forming bases intended for therapeutic use mainly include alkaline metal bases such as
sodium, potassium or lithium hydroxides, ammonium salts; alkali earth metal bases such as calcinm
or strontium hydroxide and magnesium salts; ferrous metal salts and the like; organic bases such as
those derived from primary, secondary, tertiary amines such as mecthylamine, diethylamine,
monoethanolamine,  diethanolamine, benzylamine, N-methylbenzylamine, veratrylamine,

25 trimethoxybenzylamine; basic amino acids such as lysine and ornithine or amino sugars. Examples of

l bases not infended for therapeutic use are brucine, strychaine, agmatine, homarine, glucosamine,
N-methylglacosamine or N—methyir_norpholine.

[0042] Preferred substituents X and Y are selected from:
— carboxy [(Ci.5)alkyl]
30 — CH-[{CH;);COOH] [(CH3);COOH], where:ris 0,1,2,3,40r5;5is0,1,2,3,40r5
—  phosphono [(Cy.s)alkyl]
—  dihydroxyphosphoryloxy [(Ci.s)alkyl]
— dimethoxyphosphoryl
— phosphono



O (M1I) [0056] Thus OM 174 has a 1, 4'-bi phosphoryl ated
f3(1-+6)-1inked diglucosam ne backbone, as found in natural lipid A
OM 174 may be E)resent in the formof aggregates with a mcellar HL
structure i .VEO200K0IRi7ch the |ipid nol ecul es are paeked-RETIB20P4{92581
backbone on_a yeybipgedgpl surface with the acyl io chains directed
inwards, with the cylinders thensel ves bei ng hexagonal | y packed. A
cubi ¢ phase~miydibeysadbesiiCs)@kdl phase may al so be absent.

G ucosani ni de Qs te derivatiyes P571Am noal kyl gl ucosami ni de
phosphat e (TAGQ}?E{' é)r%‘ig\%/}’é?]io% 'Zb’(“za(“la RC-529 [27,28]) are fatty adjuvants
because d"*hwydre etbaitigts X d@e Welesibnaid dnasie gibap inhtal 6Emeefrdnesie mkdedo the

foll ow n [ ” .
o LS el i o LI 82 UL AEGUEIO L b, e
the axi al™¥ e sabRyls. syipeicor pigsphoxe faf firpehamely by ddlon A SregHg ofpmingtp!
group; "tle, ptaiigbly’ pie iatedded ir therapeitienss afimilar codsiddratiornapphneheay B and/or Y

integers feighd 40 Brbox{HhiyiR2 ali@lhiddRboMht, C hydRYyRGordile SRRy Mfonylaliyl,
different, are IatLX aﬁ%{ re |dw]=]$é havi.n frﬁm t[o about™ 20" car bon
ot ons. andvaRer S BRI, sbEBront I, o LSRRI B ogen. — Ra and
Rs are thgwu or.different and are. hydrogen ot nmethyl » '/
et b SoeE Rl B i oo o Rraf IRy SR Sy araly g a5 e Bfuvan
phos phondderivepinss prorserdney If nsTd 4nd, n=8utefesnseyis mad foa Perdgherpregne eopmpwd. If
nitro, fonsyinderEoGakRem)s Asl eshatimonginatindetad her eof ;  R9 and R9

are the sanme or different and are phosphono or hydrogen, with
pr ef er abl $**bwhire gs3 andnre1,0fie gigiuaindhidresRBaled axgiryites@hitiie. or big@hBIompend.

confi gur ag o pQﬁ{ anﬁ%l,%fer%ﬁc%rei%&?%%Rg%ﬁggﬁgﬁ of Brsﬂﬁé"&oﬁgngnﬁe normal fatty

acyl resi'dues‘are attac ut preferably R The

st er eqchemssy r%}c&?ﬁ ideR8e SRR or QAR ObrMbh&d orRdail s %&@ aabhRehRfing a
can be R or, . f ste Q) soner s Doth %%gFtIOHErS and

: , ast er eoner
and i xt UYEEST i QBiR: ST Gh AepHise KRR SPRP B PR O Meor SBREegP pfaed
subj ect ifonenbd govp Serisistitg ef alllylusmmtsacdyhwingdbydsatyt slkoky.tderlewy, acylthio and
compoun dSaikylthio groups.

{0047] Examples of such acylated, substituted derivatives are ricinoleyl, 1,2-hydroxystearoyl, 2-
20 hydroxy-3-methyl butyroyl, 3-hydroxy-2-aminopentanoyl, palmitoyl, elaidyl, eleostearayl,
' arachidoyl, arachidonyl, gadoleyl, behenyl, erucyl, 8-methyldecanoyl, 9-methyldecanoyl,

docosohexaenoyl or eicosapentaneoyl radicals.

[0048) preferred adjuvants have formula (Ta), where A and B are both oxygen atoms:

X=0-(CH,)n-CH~-(CHz )y -CO-NH-(CH,) ,CH-(CH, ) - O-Y
‘ ({a)
NHR, "NHR,

25 911y formula (Ia), X and Y are preferably either 2 hydrogen atom or & phosphono group.

[0050] Qnitable adjuvants of formula (Ia) include:

—  3-(3-dodecanoyloxytetradecanoylamino) 9-(3-hydroxytetradecanoylamino) 4-oxo0-5-
azadecan-1,10-diol 1 and/or 10- dihydrogenphosphate and its addition salts formed with an
organic or a mineral base,

30 —  3-(3-dodecanoyloxy-tetradecanoylamino) 9-(3-hydroxytetradecanoylamino) 4-0x0-5-
azadecan-1,10-diol 1,10-his(dihydrogenphosphate) and its addition salts formed with an

organic or a mineral base,

«10-



100593 A preferred AGP conmpound is 'RC-529', which can be prepared as
described in ref. 30: WD 2007/015167PCT/ 182006/ 002581 Acyclic

synthetic lipid A analovs 100" A lipid A analog that can be used as
an adj uvant W2PHESKBnposi t i ons of the i nvention i s ERPCTZRRIPNBIN, a
ghisghm ' p' d gl(ﬂﬁ&dr&&%@ﬁ@éc Ec'athJoQ Gm%ﬁoylanﬁﬁoig%xo -5-
monomeric uni ﬁza&?w@eliff@@gf’- ?fﬁ%enghoamaah@ ffa?wl%ﬁgﬁﬁwﬁm&w e

bound i ndi recptgymcoreanpht@lslphsate di ester. The fat groups include a
10-carbon eth

10-car bon, e g S PR MBS 2SR RIB SRR B
to t he azadecan-1,10-diol l-dzhydrogenphosphate and its addition salts formed with an organic ora
minera] base,
—  3-(3-hydroxytetradecanoylamino) 9-(3-dodecanoyloxytetradecanoylamino) 4-0xo-5-
azadecan-1,10-diol 1-dihydrogenphosphate and its addition salts formed with an organic ora
mineral base

10 —~  3-(3-hydroxytetradecanoylamino) 9-(3-dodecanoyloxytetradecanoylamino) 4-oxo-35-
azadecane-1,10-diol 10-dihydrogenphosphate and its addition salts formed with an organic or

a mineral base.

10051 Methods for synthesising adjuvants of formula (f) are disclosed in detail in reference 23, and
include methods comprising the steps of: protecting amine functional groups in positions {g+1) and @
15 of a diamino acid by blocking reagents which readily undergo acidolysis and hydrogolysis,
respectively; reacting the free carboxylic functional group with a reducing agent to yield a
corresponding alcohol; de-protecting the amine functional group in position (q-+f) and therracylating
by means of a carboxylic acid functional derivative of formula R,OH, and subsequently freeing the
terminal amine functional group by hydrogenolysis to yield a diamino alcohol of general formula Ti:

H,N(CH,);CHAGH, ) ¢OH

20 ‘ NHRz (II)

which amino alcohol is condensed in presence of a peptide condensing agent in an inert solvent,
together with a @-hydroxy, ®-amino or @-thio amino acid compound of general formula IIT:

XA"(CHz) m'CH"(CHg)n"COOH

NHR, am

to provide a dipeptide compound of formula (IV):

XA{CH Jm-CH-(CHz)y - CONH(CH,) -CH(CH, ) -OH

NHR1 NHR, (IV)

25

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 L.

-11-



phosphodi ester. Thus; the conmpound has 3 umni“que feat ures conpared
with naturally occurring lipid A -15- WO

2007/ 015167%&&%@@?@6{)22ﬁ§gﬁef romE.coli: (i) ER 1120}2{@@2@ %9%89 of

a cyclic (ii) second, the phosp
phosphodi & s Meﬁlodsrfebwp@pmmdmmﬁ forparlac@n preralss d@ﬂﬂ&eﬁen detailintreferates 23,

g?cr: EE? Eféaﬂmhﬂk@ xﬁdtﬂrﬁ,dp Wﬁamg $HeQkeps OM photebpl andiheusbtihal ?M{Js( iniac%msng +)
a noncar b8 m 3¢ oneémyﬁng&%ﬁﬁc%;g&qd%%%ﬁ§§ “faﬁf‘? u gk
t hose wi tWa‘¥Er%ﬁ?r@ wdsﬂyswn@ hydxagenolysis, gapeptivelyhrpdine the freeapgrbeflic fadtidnal
ref er encegrdih withi@hedasing ERnBEBHIGR o contifomtliik/dadhol, d&RoBOMAYE amiBR fnctional

804058' , 4
803022 or SV a1 Tk v U5l P e 4089 ouayiatigoor
WO 2007/ 05 THY B hecisareersing fhecermirgliaeise funftons! grovg by ibpiragenplyikedbiel
a phosphatresncion tledhnl efgzemssl dbrimmulaifoidtdanenimericobblso cdndenssiid pasence of a peptide

adj uvant Seongélﬁﬂg @t HGn HeR40130H: Q@Qﬁkﬁ&itkﬁ%ﬁ%dh%? amihb aci PRSI of

cu, 000 no'
16 general formula [la:

XO{CHy)m~CH-(CH, },-COOH
NHR, ()

where X is dialkyloxy» or diaryloxy- phosphoryl radical of formula (RO)P-O to give a peptide-like
compound of formula TVa:
(RO),PO ~{CH ) m-CH-{CHz)q -CONH-(CH ,)-CH-{CH, ) -OH

O NHR, NHR; (IVa)

15 where R is a radical which readily undergoes hydrogenolysis, the other alcohol functional group of
which can be, if desired, phosphorylated by a phosphorylating agent in presence of a coupling agent,
if needed. The protecied alcohol may be subjected 10 2 cafalytic hydrogenation on one hand in order
to de-protect the alcohol functional group optionally present on acyl group R, and on the other, free
the phosphate functional group and then de-protect through hydrogenolysis the second optionally

20 present phosphate functional group, in order to obtain the derivative of general formula V:

{HO), PO~(CH }u-CH-{CHy), - CONH-(CH )-CH-(CH, ) ; O-¥

O NH NH

R, Ry

V)

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

[0053) Stereochemistry of chiral centres of acylamino groups is determined by initially used amino
acid configuration whereas stereochemistry of acylamino groups depends on initially used fatty acid

25  configuration. One can start from a diamino acid having L or D configuration or of a racemic nature,
One can start from a hydroxylated amino acid of L, D configuration or of a racemic mixture. All such
stereoisomers or diastereoisomers are included in the scope of the invention.

10054 particularly preferred adjuvants, and notably mono- and bis—phosphorylated compounds, are
those which are known as “QM-294-MP” (formula VI) and “OM-294-DP” (formula VII) [23}:

-12-



Pax) The surfactant 5[ 0063] The first aspect of the invention
substantially avoids the use of surfactant during antigen
purification, h that the surfactant is not found within the

anti gen conﬁgngﬂf]dggd in the invention. In the second P&3d{0p6/002581 .
however, surfactant is used, butgat controlled | evel s relative to the
fatty adjuvant 10064}, ﬁq oégLifﬁLw prcally be a non-ionic
surfactant, partlcularly thoSe & hal are alr dy found to in vaccine
formul ati ons. Organic surfac aptrs %reég flerred. These are typically
t he reaction product of an a yl ene e (e.g. ethylene oxide) with
a fatty alcohol, fatty acid, kyl ph , - al ky(varm Oe-294-MR her
appropriate conpound havi at M gast onecgelive hydrogen atom For
nost surfactants the nost- cog ﬁ’ﬁlcohols am nes and aci ds have a

carbon chain length in the range C8-C13. The nobst common al kyl phenol s
are nonyl phenol and octyl phenol. Surfactants containing

pol y(oxyet hene) 15residues aresparticularly preferred. E0O0651 For
exanpl e, the inve n be fised_w th surfactants including, but
not limted to: Hé&H8?@%XVEE;E%nﬁr\%gdgﬁﬁﬁﬂﬁﬂ6§%ers surfactants

(commonly referred to as theNT ns), ecially pol ysorbate 20 and
pol ysorbate 80; copol yner thyI oxi de (EO), propyl ene oxide

(PO, and/or butyl ene oxide BC» sol d junder: t he denane,
such as |inear BQ PO bl ocle~20 copol s; oct oxyM%@@%an vary
in the nunber of repea haxy ( oxy-@Ha- et hanedi yl) groups, with
octoxynol-9 (Triton X-100g,85 t-octyl phenoxypol yet hoxyet hanol) being
of particular interest; (octyl phenoxy)polyethoxyethanol (I GEPAL

CA—630/NH@ﬂpmm polyoxyethylene fatty et hers derived fromlauryl,

cetyl, st and 0 al coho| s own . as Br surfactant.s) [
e Tri et o SRiol 1 ot CrUFBIFTgIen SRR PBRFS Sy eraihg or eI,
( commonl yis destitrer edrnbr@ detgil hlh@fexzm Refrgade 28 siveohbioravia of Ot 14 ee

(Span 85) and sorbitan nonol M@t e. [ 00661 Two specific surfactants
of interest are Triton X100 \an pol ysorbate 20. Thus preferred

embodi ments of the firaiTas t he®rnyention substantially avoid
t he use of these two norto ogg ct i-Pparticular, and
preferably substantially avoid t use gf orf¥i oni ¢ surfactant.

Simlarly, preferred enbodi nent 8%of the secontHpsdpegt of the
invention use an antigen conpongnt 30 that ricsses one of these two
non-ionic surfactants. -17- 2007/ 015167PCY/ 1132006/ 002581

11: 10671 The invention is partjyci arly suit@8 e for use with

pol ysorbate 20. This surfactan as an establd shed safety profile for
adm nistration to humans, inclyding wthin vagcines. [0068]
Surfactants can be classified py\Nheir “~11LB'\ (hydrophile/lipophile
bal ance). Preferred surfactant f the invent{ on have a HLB of at

| east 10, preferably at |east 15,/ and nore preferably at |east 16.
100691 To avoid adm nistering {farge doses of he surfactant to a
patient in the second aspect of the invention is qvgferred t hat

t he conce ation of the surfactan tion.s
e O B et el & s bR 6 1&@%@31# r%rrrln%%#‘)gr (8 fovnd in
COJg/ m , BinGaidibid A. GMAT4 ghyrbs presg/ inthe fertncof aggregaive with p axtidelar Hlfstr@m‘gi arip

is preferggag, th%qtpTJtaerﬁtés%a £RA Qikh TRE vablesmt tmom cytnuﬂtav Sscfakd) Q/tth'i’el% a1
an antlge@ﬁ The 1'nvent Su

i
anti gohs THRE dEelsd iR a‘rrlvﬁt,ﬁv?r%r%fﬁ%v b el ke A hbgrese may
anti gens lerabseny g iepliage haypdsphe tisent. They wi || usual ly include at | east
one transmenbrane region, which functions in vivo to | ocalise the
anti gen mﬁmngnmihmhwdeUEaﬁﬁﬂgb.g. on the surface of a pathogen. The

I nventi On{°°57$ ?iﬁl}cﬂuél dsdmiHRef Bspixa_}g C{"AC:'*P? %ematlpesv(ergalR@WJ ?)9@81) are fatty
3

anti gens. e secon ec I nventl
g d[ uvants because of acyl chains. In gen ﬁmse dertvanves can%ave tge followmg ?ormulg %]

13-



[On] For the first aspect of the invention, however, a preferred form
of HBsAg is one in which HBsAg is purified without the use of
non-ionic surfactants, such that the HBsAg particle does not
i ncor por at e MMWPOUUFKACt ant, t her eby avoi di ng i nt er f er eREF TR0 Hle
fatty adjuvant. [0074] 30Fbpat|t5§ B virus (HBV) is one of the known
agents whi ch causes viral hepatt ti's. The HEY virion consists of an
i nner core surrounded by ang, rofei P4 capsid, and the
viral core contains the viral® enorfe. e ¥mj'dt conponent of the
capsid is a protein known HBV gurface @i gefm ®r, nore comonly,
1113sAg', which is typically & 286-anino gcid polypeptlde with a
nol ecul ar wei ght of -24 |I%® Al 1 /existing hep e s B vacci nes
contai n HBsAg, and when this 3%an igen is adm Ristered to a nornal
vaccinee it stinulates the p{oduction of anti-BBsAg anti bodi es which
protect against HBV infectior. 2007/ 015167RCT/ 1B2006/ 002581
EO0753 For vacci ne manufactu{e, HBSAg can be e in tw ways. The
first nethod involves purifyiNng tfe antigen in/particulate formfrom
the plasma of chronic hepatifis B Xxarriers, as\arge quantities of
HBsAg are synthesized in the\live{ and rel eased into the bl ood stream
during an EBV infection. The/seco way involv expressing the
protein by reconbi nant DNA n&t hodg. HBsAg for yse with the 5 nethod
of the invention is reconbingntly\expressed in\yeast cells. Suitable
yeasts incl ude Saccharonyces(%suc as S.cerevi. |ae) Pichia (such as
P. pastoris) or Hanensul a (sué as gjpolynnrph ?‘hosts As an
alternative, the antigen can be expressed i h reconbi &0t manmal i an
(e.g. in Chinese hanster ovary (CHO. COS cells, Bu3 cells, etc.),
i nsect (e"¥™MWisi ng bacul ovirus vectors), or plant cells. In general,
however, yeastx e;sﬁaﬁeeesmeﬂygbﬁommﬂatoﬁ(xﬁemﬁﬁtha'malwea@atoﬁaﬁpnmed HBs Ag

is preferably cOsS e native El3sAg (Le. as in the
pl asma- puri i e‘gmﬁﬁegeﬁﬁ ¥Y%%%‘P OHS{{rgeouged 1113sAg is generally

non- gl ycosytat'et'marip! 4ndi'g" aresthe Meméifferpmteﬁiem abgére fimndfto HIBsAg f or
use Wil the IUENkla. wRAEANAR e dsallné ol i, akerﬁ@%mgﬁg%emmg%m%

prepared w t hott 1 he uct co %@
Yeast - expresséhoqn%%%g %ﬁﬂﬁ@ﬁ%@hmmoﬁ& Gaer i H%)%P&H Y Y9858 t ol
which is not fmuﬂ@lmaieﬂefsmieadrdﬁBananﬂmmgdmg‘Ehermm cles may also

15i nclude a n nmount f LPS I,n 0,sti I nmune
system [36] ” %@"Tgﬁ i {f@ref“bar“dﬁ’i‘i?‘?%%eﬂﬁlyﬁ@&& a’FYeg‘M’vaﬁ in the
art (evg. see ph@ﬂoborfeaxy@eﬂfomlfpmse@mcamemgo [syaze auine Sormylns cqrbexytand esters
aspect of theahmmﬁﬁ&ﬁgamgses one in which a non- ionic surfactant is

not used. In cont the sec aspect . of. t he venti g

non-i oni ¢ sar fR&é‘P‘il arﬁﬁ‘PF‘?‘F@e %S%%fef"taﬂ‘g AT5Rhosghang of Iﬁ’gf"g% P”ftggliegeﬁ%ly at least
becones i ncor pos aff Rycind/nt Ry teing pthpiaJIno particul ate HBsAg product. Using
pol ysorb 20 20, during disruption of re |nant st cells at
Phe stars ol } Tissonfgueiion B5fhs & epgeri é?l}tféafooo&v 5 SPrEa) e ae! RS o
sur f aat andtiatheti s R e, biBpigergley Ri Teesreo@ie@btrAofthefadron etmgty Weh Rar Rs are

SH:BE 'g‘g egg [ %Jt{gs:l%%%écnﬁd% H §0 A‘l’igﬁreo@&‘ﬁﬁg bﬁtﬁ kiagg%ﬁé’rgﬂﬁ'dﬁ&ere%éﬁ ahd hixhadsiRpsof,
ul tracent?f ?‘ﬁ’@'ﬁ?rF%WrmijggiH? Bﬁe %(bop tlr{ge %‘E@?t T e $u?t§fqa%dﬁlg’a%§1§§ deltsf

be preC|pmmﬁmenmnm¢er cell disruption (e g. using a ponetherne

gl ycol), @5 l-Fof Sl I i fe3h.0N.
Before or af‘%k %‘t‘ér gAs(,jtPeslr0 ?ﬁ& P :%I ??agtg? Oﬁlﬂ‘ml;l %a%ﬁ’:g}ﬂrﬁ%agic} i dtesrclta%édslé gg??l se
HBsAg particles by treatnent with formal dehyde. Excess formal dehyde
can then be renoved by ultrafiltration or by chronmat ography. Further
sterile filtration may be used. P793 The HBsAg is preferably from HBV
subt ype adw2. EO0803 In addition to the S sequence, a surface
antigen may include all or part of a pre-S sequence, 30 such as al

-14-



- A paranyxoviridae protein, such as the F protein. Paranyxoviridae
include (a) the Paranyxovirinae, which includes Paranyxoviruses,
Rubul avi ruses and Morbilliviruses and (b) the Pneunovirinae, which
i ncl udes t hePHRUMSH r uses. Viruses of interest includ@CEABRIAPISENZA
virus (Ply), human paramnmyxovirus; qugprpest virus, Peste Des Petit
Rum nant 5virus, Measles virus, Minpé virus, respifratory syncytial
virus (RSV), Nlpah Virus, Hendra Virws, EqU|ne Morbi I livirus (EW),
Lyssavi rus and Menangl e V|ru§ﬁ0@ : n. Filoviridae
i nclude the Marburg and Ebol : coproteins of a
coronaviridae. Coronaviridae ng] ude cor i? s and toroviruses.
Viruses of interest include the g i es (including the
SARS 10coronavirus), Avian i e = Virus, Feline
infectious peritonitis vig+s ' _vhrus, Porcine
epi dem c di arrhea virus, Porging i I -encephal onyelitis
virus, Porcine transm ssibl i irys, and Berne virus.
A rhabdoviridae protein, suc . abdoviri dae incl ude
Rhabdovi ruses, Vesicul ovirusgs, \ [ ‘ ener ovi r uses,
i ) ‘ruses of interest
i ncl ude vesicul ar stomatitispvi i nokol'a vi rus,

i i . i ei n. Togaviridae
i ncl ude Al phaviruses and Rublvi p ¥ -of/interest include
Sindbis virus, Eastern and )& I #¥1s yiruses, Senlik
Forest virus, rubella virus,? Fvirus, Bannah Forest
virus avis-A, bebaru virus, _chi lgungunya virus,
Evergl ades virus, Fort Morga i gil ands . 1 virus,
Kyzyl agach virus, Myaro virugs, i Mucanbo virus,
Ndurmu virus, Ockel bo virus, Vi RPi xuna virus, Ross
Ri ver virus, Sagiyama virus, el an equi ne
encephalitis virus, and Whataroa virgus. An envelope ('E)
gl ycoprotein of a flaviviridae. Flaviywiridae include Flaviviruses,
25Pestiviruses and Hepaciviruses. Viruses of interest include dengue

vi rus, heﬂaﬁﬁghﬂmﬂkmmﬂhs,iﬁmﬁlOM/fever virus, Japanese encephalitis

virus, wegds RI @ Wi énle{ﬁ: a.l:r Q'ﬁeﬁﬁcﬁ%ﬁvhﬁt'lﬁ iy Edilrﬁyomg&h‘é'o@%edin%rﬁlb@@s

virus and tICk orne e virus. A bunyavi ri dae
protein. BirlyE¢? ﬁlaiéé’h?ﬁﬁb&li’@e‘{ é[\‘??tF dgan acpglic badPoiis es Y

Phl ebovi ruses, Hantaviruses, and TQ§pOV|ruses Viruses of interest
i ncl ude bunyavirus, Bunyanmera Vi ru 30california encephalitis

virus, La Cross virus, Ha8taanZvi s rus, Crinmean-
congo henorrhagic fevercM%L S, ASapdf v kcilian virus and R ft
val l ey fever virus. /AﬁfaéenaV|r|dae piotein.” Arenaviridae include

| ynphocytic chori ingitis virus, ipP irus. - A
hepadnavi ri dae prtein (including HBsAgk; Hepadnavi ri dae i ncl ude

ort hohepadnavi ruses 35and avi hepadnaviruses. As well as human
hepatitis B virus/ this viral famly ingludes ground squirre
hepatitis B virus; gpodchuck hepatitis Vi rus,_wool.l y_onkey
hepatitis B viru§% akcticosquirrel hepdtitis™Virus, dick hepatitis B

virus, heron hepatitis B_¥i& dﬂRgss/*goﬁse/hepatltls B virus.
WO 2007/ 015167PCT/ | 1320064002581
x

zjf”j(‘\/”\«”\J”\Jf\V/
c 0
5 (XD
10061} @ach monometic unit of ER-112022 contains 3 unique fatty groups that are bound indirectly to
a phosphate diester, The fat groups include a 10-carbon ether chain, an unsaturated 12-carbon
acyloxy chain bound to the ether chain, and a 14-carbon, b-oxo-amide chain linked closer to the

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



- A herpesviridae protein. Herpesviridae include Sinplexviruses,

Vari cel | ovi ruses, Roseol ovi ruses, Cytonegal oviruses,

Mur omegal ovi ruses, Lynphocryptoviruess and Rhadi novi ruses. Viruses of
interest i néﬁ'Qu%P@""?lﬁE%hunan her pes viruses, including HRCAEB20G/MEBEX

(EBV) - 5o )R 260 B of okl ool dra SRANELE: B ol U Dhosphtes
Her pesvi %‘é ng%ﬁﬁ?%ﬁs m&éﬁ”ﬁﬁﬁdﬁt%%eg@ﬁ%so%ﬂfmy éﬁagg.bo’gﬂi'{‘n@fﬁ the
ant i gens whasphirstesseing®teadiddipid Snangl (i diersbuatirn s syBmegiCal (5D samdetgedlly ergenized
in HSV). hiSVaciiodn b forRabéiyarteabiibor).ef erred. - An Othonyxoviridae
protein. Othonyxoviridae include influenza virus and thogoto
Viruses. B diganssdfhlebnpduhddittldd thdst WRCHrmaIeX DY, ofesed, driskislthegnza A,
B or Cvirus), including 10surface antigens henmagglutinin (HA) and/or
neuram ni dase (NA). [0&82] These viral suk¥ace antigens areXwpically
purified by using surfactants, and so the antigen conponent can
include a surfactant, xparticularly if presedgt in a parti cuzla{meﬂ‘form
including lipids. - $%1008%3* The i nventf"8n i'S*al so useful sai th ts
particul ate anti genagizgaseg='§gor‘] hybr i g of_f usiagB_D.gq.q,t ei ne—fhat c w6 e
a viral surface antigen and a heterofo§ous angi gén. For jnstance,] it

is known to fuse thehd5HBsAg. sequence £ het e®®l, ogous_ anti gens td“i;'
exploit 11BsAg's e‘}pﬁ—ﬁ‘jﬂ}dy t(cqhﬁg,senbl ez?:i%&ao parr@gfesg 0084] For 4, 3,,
exanpl e, refer ence\qﬁi I epo %g-f usi ons €of HLV- ¥ §p120 %0 /1{13sAg th
give a protein thal spontareeusly as edi?gf partiches that [/ -
resenbl e native Hés'ilg parti in s z& and dvenl{ii ty, co st ent th

a lipid conposition of about 25% and a _gp,l..20 conte of about y
per particle. The gpl20 was able to folds into its ndtive

conformation in the fusjon, and retai LL,S..hi ol.ogl c. Vi
Simlarly, H Vs gpre @bﬁefeaea&fs?%awfé aﬁ%@%ﬁ%’% ovﬁgﬁg‘)&%%@ﬁ@ t'éﬁﬁ%?ﬁ&%
fusi ons wi th FBRAMOSANTER: 304420 SERRO4SB G ERBOSTHKT, ERFHS(¥BIoe ER $94)Faes.:
into 22nm lipoprotein particles [64]. 100853¢ This approach has al so
been used for malaria vaccines. Reference 65| reports that epitopes of
up to 6laa fromthe mal ari a(9p190 antigen werembnserted into the
HBsAg sequence, and that theg expres ed/JQ//bj{d particles could elicit
an anti-gpl90 i mune resp ¥n ghi n¥ll s> Ref¥dr ence 66 2% report an
protein having 16 repemxm-h r grice of the circunsporozoite
protein expressed as & fusion protefn th HBsAg. Reference 67
reports the productionyay yeast of wirus-likg particles conposed of
Pfs16 fused to HBsAg.Reference 68 disclose hybr | ER804¢57gENT) n

whi ch the circumsporoziite protein is fused to"MBsAg. Reference 69

di scl oses a fusion of the C_:;Li_g regi omof the nmerozoite surface
1 protein of P.vivax,; which formed i mmunogeni’c’ particles of 20-45
30nm si ze. The use of HBsAg § &t p‘\‘*\‘Wg"‘mrral arial antigens in

sel f-assenbling particulate formisftherefore well known in the art.
100861 Thus the invention can be us@d Wth hybrid antigens that

conprise a viral surface antigen and a heterol ogous antigen. The

het er ol ogous anti gen may inserted into the viral surface antigen
sequence, or may be fuseg i } or C-termnus of the

w
’

e

viral surface antigen,seguence~ |5~ 35(he native viral surface antigen
can assenbl e intg/%ﬁrti cles (e.g SAg) then the insertion or fusion
will not preveni-tRi 8 assengly. O 200%+038T67PST | B2006/ 002581 Nun
In these hybri roteins, the hetero s.aniigen mayrbg362qRVED

y

bacterium fr8m & fingus, froma parasite, froma virus (but, b
definition, the het8nol i i BsAg), etc. It is

possi ble to include @¢gonpl ete hebe\?J\gng\i/ge\n/i n the hybrid
protein, but it is nore usual to influde an antrgenic fragnent of the

antigen. 5 ta881 Particularly wheré@the viral surface antigen is
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MVAPDPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNAN
PNANPNA )

NPNANPNOI N(XBNG(%EHNI\/PNDPNRN\/DENNANNAVKNNNNEEPSDKHI EQYLKKI KNSI STEWSPCSV
TOGNG Q WO 2007/015167 PCT/IB2006/002581

IVflTIKEgAWn%QXMiEéKﬁi@ﬂhﬁ@%ﬁ%ﬁ%\éﬂ‘ﬂ%iﬁ%&%ﬂe%ﬂ L ehdsddl R

25, .
LDSVWSL@L%W@Q%%MW% BB RWVCLRRFI | FLFI LLLCLI FLLVLLDY
QGWLPVC
PLI PGSTTTNTGPCKTCTTPAQGNSMRSCYS SRAFAKYL WVEWASVRFSW.SL L
VPFVQWF VG_SPTVV\LSAI_VWMN(V\GDSL\(“ . ,_}/Mg@gmw 1)
E00891 The hybrid protein capdie gxphessed' iy yéast™ ustng a sequence
encoding SEQ ID NO 1. ‘ldeuhsS prefe to co-expresscbde hybrid
protein in yeast w th normal $ HBSAg.® This approdch has previously 30
been used with RTS, and themwproduct of/co-expression is referred to
as "RTS, S". ARTS:Sratio of about 1:14 is useful. Expression in
S.cerevisiae yeast is pre iig a plasm d having a sequence
encodi ng the hybrid protejn, and including: (1) an upstream pronoter
froma glycerald - phosphat e dehydr ogenase gene, for
controlling expression of the coding sequence; and (2) an ARCgﬂ:X)
t ranscri ptieGarh&@dsn nat or downstream of the codi ng sequence. The

pl asm ds il |, al.so typi ly 35, ingclude: (3 LEUZ2 .selectiqn. .
mar ker? ([4)J “‘2??3? aﬁ%&sﬁﬁ% égﬁ'gjé’ﬂcsggsmﬂﬁ@y(%’?Pd%ﬁwo‘i’slegolfrf U c%ln {egﬁn_ga e
f unct i onafurificatibn,chdytha iieaudastant ig oo domd Ritn Serpntjgcn sompnmpityeed ighe vention.
ot her mal@rihéledid bGRAS howed) s@factahly Brides PaNal fintrelledtledisaRRUWDUGe fatty
protein (z;[l%g}t' A preferred fatty adjuvant for use with RTS, S

i ncl udes AR 011-in-water emulsion, 3d-MPL and a @S- 21 saponin. WO

20071 015 464 IAER000! 097 M E34 o Ak (Bou Ui SR bl 1 iacy topnd

10091) In the second . the 1 nvenfl on %Pt rat1.0 1n.the
conpod! t | Biyagsine farmulatipnsy Ongaiq Spefattantsrrs prefemsth Thrshare RITEYYARE wRHop Rrofust &
t han 1000inlallkyiE®e 9Ride Fog emylb%@cida]jwjth_ar&t;ty albﬂoh\/ﬁﬁgmi_dr dkylphend, digdadnoer
the anou n&thé?fapp%a;ﬁ{eecﬁﬁpmﬁg havingCR IRALS 4cB% i8] @b FagmBst 3@ the most

@

PFl PLLPI

surfactant 1n ti gen conponent, the squal ene .congentra | |
be | oss. HAPOROUH A AT AR BEE § PO CORE APIEh G (e G i O The most
sur f act antonimpnagilcdpienge arcconpphrant and: previphguedl Syréacienin cevtainag insly(aygthene)
be | ess tRaues BapitticuldzB préferfedPOSi ti on contai ni ng 10gWhrL surf act ant
in an antigen conponent, the squal ene concentration will be |ess than
10ng/ m , WFfeEaasabR, SAUMNETD @arnseRtd aith Ghfdcand Miipabut not limited to: the
MF59- adj uvant NPOSkt i i 4 -1 R

For a 3DW§’L° Xgeg?yg%lgnsgﬁj't%%gg%%gﬁ%t@gt fkgﬁiﬁé gé%%g&o v t§ nglet ?)‘?eae%]g’ 1 uc:lauy
of 3D- MPLPalysatbate g predtolygorhate 3Qs Forolyaeriof plylensox E&"F&f BPRene e (i) apior
present. hoyle® GAdPCBOY, ol calat dhen DOFVRAX Y VWridesamd, ssothans lingar afO/PO block

?—-ngbg gé" mcébg’glgxlﬂgﬂg;t octd:ifold, Ahidh SR WELinCRO mEMer BF tepBatih lethoRE (dx§3 2-ktfaddiyl)

. _coé?gostlonc tai nin /m Surfactan n a .
anti gen cHRFSNERE cotoR@o %{E}torg%-morctgﬂ%@hﬂﬂ%%m%’ﬁ&% e{ha i) t!I’P'é%so (Hiqutar
| ng/ ml . 1itetes® 4detyTihendk®polydthemarethanol §GEP AR GAGIWNPFE0) prlydraethylend Jeity athees

potenti a|t ddhi9td IERELIABNCRER, Rl YRR Qldyl bRl AGhWY 3t BAP S BukAAC SRRt as
N an an

| , the ratio can_be redyced., Thus the rati
5500 1 e meeloR oS R g i dcasgitgn s ol epliey o s e
<100: 25 r aSRANs).auchosperbitanitdeleateolipan §5) angd sabiigy/reAnclyE®act ant in an
antigen conponent woul d have an oil content &)&. g. s?ual ene_or 3D- MPL
cont ent) OF" Img/ wecifinsurfectans of interest gre Ariten A endopelyserbeisi 20 Agusy preferred
Qgg/ M s ?éﬁ&gﬁmﬁbﬂ{s difﬂae%st%}ie&igﬁﬁhe?ﬂvﬁlﬁ&pmﬁmtiaupubm thaue @fnhesd fwo non-ionic
content (e.g. squalene.or 3D- : %1,0 - CONVEr
conpositi %‘ﬁ&%‘%}%}ﬁ 3l ﬁ%‘lai’oﬁjéﬁ %ﬁ&g}%%%ﬁa%%lg I %"%ﬁ‘@‘g B%Eﬁl%ng s!%?l\ég{rllé %%tﬁﬁ'
sur f act an¥imalatly araferestl erbediments giethe secoush approt phthp dnvpratiop Ugt @ 4iEsp component

30  that comprises one of these two non-ionic surfactants.
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surfactant), conpositions of the invention may conprise carriers,
adj uvants, excipients, buffers, etc., as described in nore detail

bel ow. These,Qg@dfch9eni ¢ conponents may have various P%?Eﬁz%&%o%sgf)r

35exanpl e, they may be present in one of the antigen or "adjuvan
mat er i al S°VhEie insentiseds garticulegly remitableator use with polyyorbte 260Bds sefratart fab yn

f rom t hos@0RARARER Rofile PORINH AL ALREY hB2BQ6/B2R8incs 983

Preferred conpositions of the invention include one or nore

fha_r natceu@ﬁ!ﬂltc Sbrfa%ﬁzﬁtrs:c & ﬁ% ct&aﬁﬁ_ A bPXRdiPIBNE Y §ﬂy|drdi)9;9ealipxﬂﬁlﬁgsaun@é)h Preferred
onicity, it i referred,to i u a _physi [ suc

sod um 2apiFiorsef P Ri G a4 RER A5 Qa0 el o Rt I e pSY e
presemt deasbiét ween 1 and 20 ng/ni. 5 [01003 Conpositions will
generally have an osnolality of between 200 nOstn/ kg and 400

mOsr n/ kg, P s arindpineinsdres deressOthersiferire, to #rRaticrt iy thespeand aspect of the
pref er ab:iis{veﬁﬁdnl itVik plafered liat ﬂﬂrbglﬁ:ﬁﬁlf‘atiaﬁ Of 2 Quicant ghe &BuDbitbd ilgab:ilﬂ &8 no
previ ous een r ed n a i 0

v iyl Y 4 LS 0 Sy AR, U v,
never t helH8¥e/pl &Pugmb gic. A concentrafionpf £2 dsefFsHs of the invention

may include oneT or nore buffers. Typical buffers include: a
| ophosphalle shtigerer; a Tris buffer; a borate buffer; a succinate

buf fer ol fi nEWoiv%g ' e(&i_'e og’ 81&{%\}} rg@ﬁﬂ’hpﬂlwngﬁn is?glftit:ﬁ&ﬁf MeAtle for use with
typically be included in the 5-50) nge, -an réferably .jn. the,

5 50mM r gﬁﬁ@@ﬂﬁ et PirHY JEREEbYPsiEg ﬁﬁ%&ﬁg%tf;éﬂﬂss fgttgﬁ’é‘-‘ %’i}’g%%lﬂygwomﬁ They
gener al | ywilleashelyviegmleSat Qeaan one7trdmsmamistangoegort., ywiiichafuhgtiohe frwveien ts logalisp the
6.0 for ophibmumns! 2Bkl blider OF RMIRERrQ paflsked - The iTRBLHIAN O pAASIL ubdhg

i nvention, na ore Include a step of adjusting the pH of the

t heref
bul k &%cc@ﬁ‘@gﬁ?ﬁlﬁ’t"ﬁf’g FaUEYng into 15 dosage containers. A vaccine

cont ai ni ngnei pht heri.a and.t.et.anus toxoi ds preferabl

Svoi d t heo ol S 3ndfhar R OB En, B Ay BRBRSGRS %‘*"%@E?ﬁ*f?ﬂé%?%“ﬁ%ﬂ
the di phtisingieainmsmixiye ofantisen Rubsugfaciansdi inprefened Batihergtieesied Hefagigshould
HESAg antiege FIIL& B bes althple:) AsiigenBiifeibv@apletestnanit sirfﬂ:iangﬁﬁbiltsb&l Bposomes
vaccl nes, _ | NC | - A < Liphili
wcceptao 2SRRI B b A RBMO pEfom  hBl Bi
steri P&, (ORPOWWS.

re preferabl .
CPERIET ASEeTGRTAChAGt PR B GriPaiculals, Pt fp gortate antigen,
non- pyr oggiiied @.tige presemiaf irfagiant IRdHer(ce Al ddsaitienhawnietombanagt Ebsfer particles can
measure) per, ﬂ%@xt?iglo BRR [ RH bR e Rrikcakbh ﬁﬂﬁ fo 208 @wedndbQad 1[00pg HBsAigg.

Conposi tions of the invention are preferably gluten flee. [0106] It
adsor bed #B5AG 5t PRftted hiifed P ale WBCHE BRORN REULELS tHRAVERRI0R isSHSNBNSIH R

with a cloud earance. .appear anc a h m j L
Cont aim el B SO St P i S PRI Ao an el el dhlage daicer
pr ef erabl of abonim)s inghdiag & ilvidonastht egmpaigias both phgsgholigids andi4 pogrigHy gprfactant,
i mpor t ant s W& holyRELHSEN: NOL-idnfe sRidieatd bt Mcdpdritedianehaaafichi dugngpurification.
Preferred preservatives for inclusion are 2-phenoxyethanol and/or

t hi mer osalP) kgr hé fif @ HRTEITAR invdntivg IR tveven ol prefarrets Brredf ¢lBsiglis one in which
preservatjues llf.jloé(nlligc% \5191%&%9 G&eor ngﬁ-ioﬁﬂesuxlf&\/aﬁ@t SO thafhé @IBEJQQ?Q’BG]S does not
t hi nerosal 1 & féund in many exi st ng HBV vac r safety,

L], clnes. Fo
however , ingorpasatpanyrsaifpciat, figeby pyqiling lﬁ%ﬁe’%ﬁﬁgéﬁ’ﬁsﬂ agJBVﬁ“Ei ns | ess

t han abou 5 ng/m nercury. Mre preferably, the 30 fin vacci-ne

pr oduct C%UIZ# ’&IFP?gﬁhB Vit Qé%‘ﬁbiSém% Rf E’B?‘B%"é‘} ’?ge¥cﬁ iwi““\%i *?Sebglﬁ’ith&?aﬁ@s' B‘ﬁe HBV
achi eved tiylorf esmbivts pf af hRenete simioande by se pviat proteinf goaineranapsidh tahdythg viral core
Dy B i e vilsP DR gL, T i o e e 5
c )(; nponent ?%%"é’ﬂﬁgeé OFpgREC F‘?‘?Bnm{’gﬁ’%h ﬁ?@g’?&g’ %%gg'a%“’ & ﬁlgjp[élgf @ Hdet“(')it_h
di al ysi s 4 eofpeuln wéight yof -84 kigd. Aloexissimg hepatitinyB rvescings ceritaip HBsAg\aad Whas this
such %;4} mﬁg%g g%%sﬂ?éd 8 YiohRY GacBENt bisiflatebihd PEdubtibBSAGHIERAG iboiss

35[ 73, ) ,0151@,7.P1CTI | 132006/ 002581
which protect against HBV infection.
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(01073 During manufacture, dilution of conponents to give desired
final concentrations will usually be perforned with WFl (water for
i njection). The concentration of any alum ni um phosphate in a
conposi ti on ‘%(?%O?)ﬁgls Jr%ventl on, expressed in ternms of A1FETIAP06/002551

pr ef er abl 7l s $acﬁlh@ﬂaxﬁlfffégﬂ5rt—IB@A§ cané A8 ltwo Wadys/ThHe Tirst ntaoll Ty BWes pirdfying

Im, t Lt
(e i hveriit RETGm gptr e 7 SFRLGE PRk  GhyohE Shaet 8 SATERE by Ylaies ot
pg/ M, 57dByfgare s °yn@®ge®gvth¢ livesn! 1plg7see mt°§5ﬁ5b1w/sﬁfam 85@ infaotign. The
pg/ M, 54Qcaa Wy iRbifes Ap@SBIEERY fratkin O r@ﬁm‘ﬁbﬂﬂDNAQn@@id&ﬂIMg&"&ﬂlﬂé wilDthe

/mljs Ly E
ST LT PR R R, bl B g
will be u%@ﬁ‘"éﬂt”b’?f’d tseeh A% | Srgeevisior el i (Fush o8 EP@;WG s Harepsda (such as
[0111] 10Hpelyhsykd)hbe: Acam iemeidethb ahtigenmadnelel @breysad dhrebanignant mihealian
for paCka@.'gn& iR hahke¥ 'odgg'(cﬁ@go%os ik, CL3 GRS, R8Nkt B S Lubihd BcBBvirus

for admniStration t ati ncent rati ons nenti oned above are

typi cal | y‘"’(i@ﬁb éﬁﬁii‘%f&% g?’ﬁmﬁ’l ‘ﬁ?vebﬁ??ﬁ%t‘ﬁ%rassﬁ’&ése"se nd so
tr AL, bul k hi
¥ hal Torrtie erstmareyt BERAR afgorsoh not-shrptrsh e So R HEAE U i e

i nvent i orplesmatpuglderaiubty yoast-tapreatyd EBass fS(gFim‘aHJ{ opglykasyptad and this is the most

CSWDOSI ti ﬁ@@m&f foknk16f W@%f @da Wik thvMibg Mhesa@uElt i’ﬂlh@lytlbﬂuﬂﬁﬁehigaﬂd ainche
adj uvant 8s5es

of 0
extract i n%epgheg %18 tge r:ak %f laoq:f! n?roé{uc{r}p ,.M....,Tﬁ){%cﬁg}&e{( u?sgead Iﬁ%&% Saz'tmles may
cont ai nerln‘-‘leT%PrPhﬁ‘th’fidél%@éﬂ@l vhigh fsores fouad it ppral HBY evikensuRitesparicls mpy also
ext r agi edindndk JPpRsHRGREhcLRPELPSIn drder & stiinniglethedmbiod sygem [#$ nent i oned
above, in an alternative arrangenent the antigen and adjuvant are
packaged W&pmmatedthyads foo puBing XBaAp ercdneoud thd stt @g. st rafha7-@b iOfi theesf various

use. [0114]..Ihe t@rfﬂﬁe&éée@tsofqﬁe D& bAYRP bR v&m LS Qurfalttnt fidhidk RRH. In
step of pacT< ne.into containers

acc
S ot ey AR IdE 0 SR A IS SR IO & R et G B bt
ones). (DiurfaGdnt Weemes incomompiod iiutp dire frfal phréiculaty eisA Rroiduct. pﬂﬁmg‘éﬁ"ﬂ’ﬁﬁe@o
vi al s g t h@iggg akR ﬁh%f%@ﬁlhﬁanﬂ?éﬂ& cBtls aBith@ bta® 6F |fifihiasts ia Grofiice fapto. intdodace

vial is prefée e zed.. efore the conposition is added to it.
To 25 avofd %8’5?“@??&‘ %&B?‘Lﬁg?mtlex sensitive patients, vials are

preferabl Eyﬂ'-'%?%f %g-re‘ﬂ‘merﬂm% f{)?ﬁ?ﬁﬁ\%@.}?ﬁc&!}%ﬁ) g&gﬁ/es, Iﬂa@ cgﬂ ngru ijlﬂ‘ lhlgﬁmasme

S|ngle dose han on

mul t i dosesclugipr (chropatggraghy; &B@ésexcl\m%ﬁnclﬁgfpﬁagf%c’ %uPlFF%%* %‘Péf desgliog; aud
dose shousteiibfiltafidnhDysatesimef bdpracigitagediafie calk didtupticair(d g.sysng rag:glygthyiere glyeol),
strict, asﬁ%llégcl"%%ggllé %drhg&ﬁ ' red Isﬂarrl@tréﬁﬂfaﬁox{ BV ARG UM i @ikhilog, IHQ osssble

vial conteént are made_ of

vial can Rafabilige iy Qatacle%_ ?tml"‘lgc"l? @H’éﬁﬁ gﬁdoslﬁqﬁ?sst %gfla‘gehﬁcfe[ A Eeln b
syringe camotxd biy nkefitretbon mbmcmnaatga@hytﬂméh@@mﬂe dilteatiorf mashize w88k | nge can
be expelled into the vial, and the contents of the vial can be
renoved b@”&%ThetﬂB;AgimaJr@ynablm@em%YsﬁWpeWal of the syringe fromthe
vial, a needle can then be attached and the conposition can be

admi ni st e¥&YInt agdicipmtol th{S” sahvenceagosuifacepantigea magy|igeluds @l e dart ofs ierS £eERP:

or Ccovgr, gk edhlltodbpdt draQrsSRdndRF pledeesqubiee. t0 be renoved before the
cap can be accessed. 2007/015167PCT/ 1B2006/ 002581 EO01173 Were

t he Cormol@qs’ﬂ 0@ iviSal @m{eagﬁﬁgehmtﬁt Enrise)@ith Wei inveniich willefeasraitydbe érvelope
Syringe w
S)ép ar g.t e ﬁlg(‘éoafogel ron%vel}é%:g%%sg? \ﬂﬁ)ﬁghlrﬁce%hge‘ipﬁg #eow&htthe ﬁllvérﬁgﬁl% 1@clude,

or assenbly and
use. Saf ebliiaﬁ»éleﬂ!r@ d&?e preferred. 1-inch 23 gauge, 1l-inch 25-gauge

and 5/8-inch 2 :%ﬁﬁgﬁ ?&%tr@*ﬁﬁ‘da@ YRiu8&lentivaMdek E&%ﬁmﬂ@&‘m:ﬁg \RfubdéiotiRebrest

'1_

oAbl kv dn wlos it s Pt Y RRS R opp e

of thé’cont ent‘§°
plunger int hevnsyﬁﬂﬁgiaclpdmg Bhab knd FiYs2)asingien praynodeficisnesMims ( chimpanzee

foary virus and human spumavirus. o
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25pi cture of the syringe. E01201 The vaccine may be distributed
together (e.g. in the same box) with a leaflet including details of
t he vacci ne ructions for adm nistration, detai I

antigens wt 7 i glhlgﬁbacm ne, etc. The instructions rray %gﬁzog%aﬂfsg}n
war ni ngs e. g. Aphrdﬁﬂa@wﬂdaﬁ@i'oﬂﬁiﬂ emchaf thadl peiedl. Premyeaididie/induii(dalel e i n
case of anaphylagti Gl 8aGhiAs ciutaggb M@M&Q'Hﬁ@ﬁlh@ﬁws%&: Ibﬁﬂ%ﬁa]ses and

30The package ween

shoul d not be t%ez%ﬁ“m?\?é‘fq%&énﬁﬂmll?%%\tﬁﬁ%ﬁm%‘?ﬁ%ﬂ fsof P’éﬁr?sbﬂ"' B t he
vacci ne [ 0122]paGzinfipmsa $itus (VY hutireparamygeitiiug Rimipipes virdsaleste DepPetit Ruminant

of 12l Bi ng. an A ans HBEMER MRS iy T PR T MR
adni ni stering @%@%%M"’Bﬁ %’%W&WFW BpgleViRy | ent . 35101231
The inventian @hl@ﬁri@areg) Vil Filvi QRRRRId 1he Maturd A€ EblY GRIséson for use in
medi ci ne. WD 2007/ 015167PCT/ 1132006/ 002581 [0124] The invention al so
provi des t he useilsfelyepprotains eftcprpasvinsiap.iGoranayiddsp SIchids fosRYIryses 2pthe
absence of suribegituedd! Viaues dflintdresd idchitld tie Ribhan vamhavirises lvtndingiuf SBESUr e

of a npdi Ca”e%%)ﬁﬁﬁmg%% :m(]ﬁ%a{duggm hn vR@ bRt mfeF’ g&ﬁ&a:ﬁMﬁQM&He

al so provides gen co one t 1.ncl %1 I
surfactant andepgtfiy vigsEopqng eﬁtS‘FfHR?élfﬂT e Yius, HEFCIg "?P? {ating pogphalomyelitis
medi canment f orvimg Bomins trasinisgible @asropadritie nitys, ankd Beme mrltshe wei ght ratio

of the fatty ad nt..in (i.i) to surfacta L L I

1000: 1. [ 0126]A1“#?F§W855§$F‘§?°‘&&Hﬁbﬂ§ﬁt ‘%?{8*‘3‘8;&[ hdoviri Iﬁfludé’r%ﬁ’ﬁgdf’“mm’
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Preferred processes and vacci nes of the invention (01313 A preferred
process for preparing an i nmunogeni ¢ conposition conprises the steps
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sequence, or may be fused to the N-terminus or C-terminus of the viral surface antigen sequence. If
35 the native viral surface antigen can assemble into particles (e.g FIBsAg) then the insertion or fusion

will not prevent this assembly.
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herein, or may exist in charged forme.g. depending on pH Thus a
phosphate group may be shown as -P-0-(OH)2, this fornmula is rrerely

representati the neutral phosphate group, and ot her_charged
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10 repeats of ity NANP motif (SEQ ID NO: 2), and/or they may include the C-terminal region of CSP

(but typically not inclnding the final 12 amino acids from the C-terminal). For example, the invention

may use the antigen known as “RTS?”, which contains a large portion of the C-terminal of CSP from

the NF54 or 7G8 isolate of P falciparum (amino acids 210 to 398, which includes 19 NANP repeats

and the T cell epitope region at amino acids 367 to 390), fused to the N-terminus of HBsAg by four

15 amino acids of the preS2 portion of HBsAg. When expressed in yeast, RTS forms particles that

include lipids (primatily phospholipid) in addition to protein. The sequence of RTS can thus contain:

() a N-terminus methionine residue; (ii) Met-Ala-Pro; (iii) 189 amino acids corresponding either to

amino acids 210-398 of CS protein from P falciparum 7G8 or to amino acids 207-395 of'CS protein

from P falciparum NF54; (iv) Arg or Gly; (v) Pro-Val-Thr-Asn from hepatitis B Pre-S2 protein; and

20 (vi) HBsAg. From the 7G8 isolate, full-length RTS has the sequence given as SEQ ID NO: 1 in

reference 70 (see also Figure 5 of reference 71):

MMAPDPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNA
NPNANPNKNNQGNGQGHNMPNDPNRNVDENNANNAVKNNNNEEPSDKHIEQYLKKTKNS ISTEWSPCSVTCGNGIQ
VRIKPGSANKPKDELDYENDIEKKICKMEKCSSVFNVVNSRPVTNMENITS GFLGPLLVLQAGFFLLTRILTIPQS
25 LDSWWTSLNFLGGSPYCLGONSQS PTSNHSPTSCPPICPGYRWMCLRRFIIFLFILLLCLIFLLYLLDYQGMLPVC

PLIPGSTTTNTGPCKTCTTPAQGNSMFPSCCCTKPTDGNCTCIPIPSSWAFAKY LWEWASVRFSWLSLLVPFVOWF
VGLSPTVWLSATWMMWYWGPSLYSIVSPFIPLLPIFFCLWVYT (SEQ X0 NO:1)

(90891 The hybrid protein can be expressed in yeast, using a sequence encoding SEQ ID NO:1. It is
preferred to co-express the hybrid protein in yeast with normal HBsAg. This approach has previously

30 been used with RTS, and the product of co-expression is referred to as “RTS,5”. A RTS:S ratio of
about 1:4 is useful. Expression in S.cerevisie yeast is preferred, using a plasmid having a sequence
encoding the hybrid protein, and including: (1) an upstream promoter from a glyceraldeliyde-3-
phosphate dehydrogenase gene, for controlling expression of the coding sequence; and (2) an ARG3
transeription terminator downstream of the coding sequence. The plasmids will also typically

35 include: (3) & LEU2 selection marker; (4) a 2p plasmid sequence; and (5) an origin of replication
functional i1 Escherichia coli. :

(03901 RTS S may be combined with other malarial antigens, such as thrombospondin-related
anonymous protein (TRAP). A preferred fatty adjuvant for use with RTS,S includes an oil-in-water
emulsion, 3d-MPL and a QS-21 saponin.
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Al Hydrox MF59 Al Hydrox MF59 Al Hydrox I NIF59 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 - - + +
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Fatty adjuvant and surfactant ratio

1091 1 the second aspect of the invention, the weight ratio in the composition of the fatty adjuvant to
the antigen’s surfactant is less than 1000:1.

[0%2) For a MF59 adjuvant, the weight ratio is based on the amount of squalene. For a composition
containing 0.1pug/ml surfactant in an antigen component, the squalene concentration will be less than
100pg/ml. For a composition containing 1pg/ml surfactant in an antigen component, the squalene
concentration will be less than lmg/ml. For a composition containing 10pg/ml surfactant in an
antigen coraponent, the squalene concentration will be less than 10mg/ml, whereas the squalene
concentration in a typical MF59-adjuvanted composition would be 43mg/ml (i.e. 4300:1).

[00%3] Bor a 3D-MPL adjuvant, the weight ratio is based on the total amount of 3D-MPL i.e. including
all of the different acyl forms that may be present. For a composition containing 0.1pg/m) surfactant
in an antigen component, the total 3D-MPL concentration will be less than 100pg/mi. For a
composition containing 1pg/ml surfactant in an antigen component, the total 3D-MPL concentration
will be less than 1mg/ml.

109541 The 1000:1 ratio is a maximum. To further reduce the potential for interference between oil in
an adjuvant and surfactant in an antigen, ihe ratio can be reduced. Thus the ratio may be. <500:1,
<400:1, <300:1, <200:1, <100:1, <50:1, or even <25:1, At a <100:1 ratio, a compoéition containing
10ug/ml sorfactant in an antigen component would have an oil content (e.g. squalene or 3D-MPL
content) of <lmg/ml. At a <25:1 ratio, a composition containing 10pg/ml surfactant in an antigen
component would have an oil content (e.g. squalene or 3D-MPL content) of <250pg/ml; conversely,
a composition comprising 100pg/ml 3D-MPL would have no less than 4pug/m! surfactant as part of
the antigen.

19995} The ratio is preferably greater than 1.5:1 e.g. 22:1, >2.5:1, >3:1, >4:1, >5:1 or more.

[0996] Rop 3D-MPL, a ratio between 2.5:1 and 25:1 is preferred, more preferably between 2.5:1 and
10:1, and even more preferably between 2.5:1 and 5:1. Thus a composition containing 10pg/mi
surfactant in an antigen component would have a 3D-MPL content of between 25pg/ml and
250pg/ml, preferably between 25pg/ml and 100pg/ml, and even more preferably between 25pug/ml
and 50ug/ml; conversely, a composition comprising 100pg/ml 3D-MPL would include an antigen
having a surfactant content of between 4pg/ml and 40pg/ml, preferably between 10pg/ml and
40pg/m), and even more preferably between 20pg/m! and 40pg/ml.

The inznzu:zogenié composition

0097} As well as containing antigen and a fatty adjuvant (and, in the second aspect, a low level of
surfactant), compositions of the invention may comprise carriers, adjuvants, excipients, buffers, etc.,
as described in more detail below. These non-antigenic components may have various sources. For
example, they may be present in one of the antigen or adjuvant materials that is used during
manufacture or may be added separately from those components.
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+ [E0145] MF59 has been reported to enhance the antibody response in
prinmates to reconbinant HBsAg [77]. Formulations Ato D were used to
I mmuni se afj can_green nonkeys. G oups of 6 nonkeys were zo

i nt ranuscul ﬁf&ﬁ?ﬁsggy 0 and day 28. Bl eeding were také’ﬁTﬁ?w?Gr'%mO

and then f@?fbwfeaed/\a%ssﬁmds lof AR GveBiionfiR€luddint vHBSAGhhintatRtica Qigr(syvariddor

measur ed e?gX &§A Titres were normalised to 1.0, which was the day
Jui .

14 val ue 1'n*eac”t group, and the normalised results were as foll ows:
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MF59 St aPot en
chloride (NaCl) is preferred which may be present at between 1 and 20 mg/ml.

5 19 Compositions will generally have an osmolality of between 200 mOsm/kg and 400 mOsm/kg,
preferably between 240-360 mOsmvkg, and will more preferably fall within the range of 280-320
mOsm/kg. Osmolality has previously been reported not to have an impact on pain caused by
vaccination [72], but keeping osmolality in this range is nevertheless preferred.

P Compuositions of the invention may include one or more buffers. Typical buffers include: a
10 phosphate buffer; a Tris buffer; a borate buffer; a succinate buffer; a histidine buffer; or a citrate
buffer. Buffers will typically be included in the 5-50mM range, and preferably in the 5-20mM range.

01921 The pH of a composition of the invention will generally be between 5.0 and 7.5, and more
typically between 5.0 and 6.0 for optimum stability, or between 6.0 and 7.0. The process of the
invention may therefore include a step of adjusting the pH of the bulk vaccine prior to packaging into

15 dosage containers. A vaccine containing diphtheria and tetanus toxoids preferably has a pH >6, to
avoid the risk of toxicity reversion in the toxoids (particularly in the diphtheria toxoid),.and thus a
vaceine containing toxoids and HBsAg antigens preferably has a pH between 6.0 and 7.0. For other
vaceines, including monovalent HBsAg vaccines, a pH <6 may be acceptable.

19193} Compositions of the invention are preferably sterile.

30 1% Compasitions of the invention are preferably non-pyrogenic e.g. containing <1 EU (endotoxin
unit, a standard measure) per dose, and preferably <0.1 EU per dose.

[0105] Compositions of the invention are preferably gluten fiee.

[0106] 1f adsorbed HBsAg is used, the final vaccine product may be a suspension with a cloudy
appearance. This appearance means that microbial contamination is not readily visible, and so the
25 vaccine preferably contains an antimicrobial agent. This is particularly important when the vaceine is
packaged in multidose containers. Preferred preservatives for inclusion are 2-phenoxyethanol and/or
thimerosal, It is recommended, however, not to use mercurial preservatives during the process of the
invention, even though thimerosal is found in many existing HBV vaccines. For safety, however, it is
preferred that the final composition contains less than about 25 ng/ml mercury. More preferably, the
30 final vaceine product contains no detectable thimerosal. This will generally be achieved by removing
the mercurial preservative from an antigen preparation prior to its addition in the process of the
invention or by avoiding the use of thimerosal during the preparation of the components used to
make the composition, HBsAg may be subjected to dialysis (e.g. with cysteine) to remove any
mercurial preservatives such as thimerosal that may have been used during HBsAg preparation
5 [73,741
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1.0 1.0 1.0 1.0 Day 28 0.9 0.8 1.3 0.4 Day 42 19.2 159.8 108.8 85.2
Day 56 10.8 32.6 61.3 24.5 WO 2007/015167PCT/ 1132006/ 002581 [ 0146]
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1%] The concentration of HBsAg in a composition of the invention is preferably less than 100 pg/ml
e.g. <90 pg/ml, <80 ng/ml, <70 pg/ml, <65 pg/ml, <60 pg/ml, <55 pg/ml, <50 pg/ml, <45 pg/ml,
<40 pg/mi, efc. A concentration of about 40 pg/ml or about 20 pg/ml is typical.

OO Compositions of the invention are preferably administered to patients in 0.5ml doses.
References to 0.5ml doses will be understood to include normal variance e.g. 0.5ml14+0.05ml.

01111 The invention can provide bulk material which is suitable for packaging into individual doses,
which can then be distributed for administration to patients. Concentrations mentioned above are
typically concentrations in final packaged dose, and so concentrations in bulk vacecine may be higher
(e.g. to be reduced to final concentrations by dilution).

0112 Compositions of the invention will generally be in aqueous form.

Packaging compositions of the invention

BU3] A fier combining the antigen and adjuvant, the processes of the invention may comprise a step of
extracting and packaging a 0.5ml sample of the mixture into a container. For multidose situations,
miuitiple dose amounts will be extracted and packaged together in a single container. As mentioned
above, in an alternative arrangement the antigen and adjuvant are packaged separately, for
extemporaneous mixing at the point of use.

141 The processes of the invention may comprise the further step of packaging the vaccine into
containers for use. Suitable containers include vials and disposable syringes (preferably sterile ones).

01157 YWhere a composition of the invention is packaged into vials, these are preferably made of a
glass or plastic material. The vial is preferably sterilized before the composition is added to it. To
avoid problems with latex-sensitive patients, vials are preferably sealed with a latex-fiee stopper. The
vial may include a single dose of vaccine, or it may include more than one dose (a ‘multidose’ vial)
e.g. 10 doses. When using a multidose vial, each dose should be withdrawn with a sterile needle and
syringe under strict aseptic conditions, taking care to avoid contaminating the vial contents. Preferred

vials are made of colorless glass.

[016] A via] can have a cap (e.g. a Luer lock) adapted such that a pre-filled syringe can be inserted
into the cap, the contents of the syringe can be expelled into the vial, and the contents of the vial can
be removed back into the syringe. After removal of the syringe from the vial, a needle can then be
attached and the composition can be administered to a patient. The cap is preferably located inside a
seal or cover, such that the seal or cover has to be removed before the cap can be accessed,
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syringe preferably has a stopper to prevent the plunger from being accidentally removed during
aspiration. A rubber butyl plunger stopper is preferred. The syringes may have a latex rubber cap
and/or plunger. Disposable syringes contain a single dose of vaccine. The syringe will generally have
a tip cap to seal the tip prior to attachment of a needle, and the tip cap is preferably made of butyl
10 rubber. If the syringe and needle are packaged separately then the needle is preferably fitted with a
butyl rubber shield. Grey butyl rubber is preferred. Preferred syringes are those marketed under the
trade name “Tip-Lok»™,

P18 YWhere a glass container {e.g. a syringe or a vial) is used, then it is preferred to use a container
made from a borosilicate glass rather than from a soda lime glass.

15 ') Afer 2 composition is packaged into a container; the container can then be enclosed within a
box for distribution e.g. inside a cardboard box, and the box will be labeled with details of the
vaccine e.g. its trade name, a list of the antigens in the vaccine (e.g. ‘hepatitis B recombinant’, elc.),
the presentation container (e.g. ‘Disposable Prefilled Tip-Lok Syringes’ or *10 x 0.5 ml Single-Dose
Vials™), its dose (e.g. ‘each containing one 0.5ml dose”), warnings (e.g. ‘For Adult Use Only’ or ‘For

20 Pediatric Use Only”), an expiration date, an indication (e.g. ‘active immunisation against hepatitis B
virus (HBYV) infection caused by all known subtypes for patients with renal insufficiency (including
pre-haemodialysis and haemodialysis) patients, from the age of 15 years onwards’, efc.), a patent
number, etc. Each box might contain more than one packaged vaccine e.g. five or ten packaged
vaccines (particularly for vials). If the vaccine is contained in a syringe then the box may show a

25 picture of the syringe.

[9120] The vaccine may be distributed together (e.g. in the same box) with a leaflet including details of
the vaccine e.g. instructions for administration, detalis of the antigens within the vaccine, efc. The
instructions may also contain warnings e.g. to keep a solution of adrenaline readily available in case
of anaphylactic reaction following vaccination, efc.

30 "2'The packaged vaccine is preferably stored at between 2°C and 8°C. It should not be frozen.

Methods of treatment and Administration of the vaccine

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

35 %1 The invention also provides a composition of the invention for use in medicine,
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101241 The invention also provides the use of (i) an antigen purified substamtially in the absence of
surfactant and (ii) a fatty adjuvant, in the manufacture of 2 medicament for administering to a patient.

[0125] The invention also provides 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 ratic of the fatty adjuvant in (if) to surfactant ixi (i) is less than 1000:1,

©126] Imunogenic compositions of the invention are preferably vaccines e.g. for use in the
prevention and/or treatment of hepatitis B virus infection. Patients who have received compositions
of the invention preferably have a serum anti-HBsAg GM titer of >500mIU/mli, measured 6 weeks
after the first immunisation. More preferably, the titer is >500mIU/ml, when measured after 12
months.

(127} The compositions are particularly useful for protecting against and/or treating hepatitis B virus
infections in patients for whom existing adjuvanted vaccines (such as the ENGERIX B™ product)
are ineffective. Sub-groups of patients for whom the compositions are particularly suitable include:
immunocompromised patients; hemodialysis patients; pre-hemodialysis patients; patients with renal
insufficiency; patients with renal failure; patients with early renal failure before they require
hemodialysis; patients awaiting liver transplantation eg on waiting lists; patients with end-stage
renal failure; patients who have received an organ ﬁaﬁsﬁ]aﬁt {particularly a liver transpldnt) e.g. in
the 6 month period preceding a first dose of the vaccine of the invention; patients who are receiving
(or have been receiving e.g. in the 6 month period preceding a first dose of the vaccine of the
invention) hepatitis B immunoglobulin (HBIg) treatment; patients with a HLA DQ2 haplotype [75];
patients with a HLA DR3 haplotype [75]; patients with a HLA DR?7 haplotype [75]; patients with the
with the HLA allele DQB1*0202 [76]; patients infected with HIV; chronic HBV carriers; patients
who have recently received a blood transfusion; patients receiving immunosuppressive drugs;
patients suffering from AIDS; patients with ascites; patients with cirrhosis; patients with
encephalopathy; patients receiving interferon therapy, and in particular ifn-o; patients who smoke
cigarettes; patients who smoke cigars; patients with a body mass index >30 kg/m?; and patients who
have received a HBsAg vaccine but who have not seroconverted (e.g. they have a serum anti-HBsAg
titer of <10 mIU/m] after a standard primary dosing schedule, such as 3 doses of ENGERIX B™),

[2128] Thege patients may have a creatinine clearance rate of less than 30m/min (the normal healthy
range being ~100-140 ml/min in males and 90-130 ml/min in females). Patients are preferably at
least 15 years old e.g. between 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.

0130} Where compositions of the invention include an aluminium-based adjuvant, settling of
components may occur during storage. The composition should therefore be shaken prior to
administration to a patient. The shaken composition will be a turbid white suspension.
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“substantially free” from Y may be completely friee from Y. Where necessary, the word
25 “substantially” may be omitted from the definition of the invention.

01361 The term “about” in relation to a numerical value-x means, for example, x+10%.

O1371 Unless specifically stated, a process comprising a step of mixing two or more components does
not require any specific order of mixing. Thus components can be mixed in any order, Where there
are three components then two components can be combined with each other, and then the
30  combination may be combined with the third component, efc. As described above, components can

be mixed during manufacture, or extemporaneously at the time of use.

138] Where an antigen is described as being “adsorbed” to an adjuvant, it is preferred that at least
50% (by weight) of that antigen is adsorbed e.g. 50%, 60%, 70%, 80%, 90%, 95%, 98% or more. It
is preferred that FIBsAg is totally adsorbed i.e. none is detectable in supernatant.

35 % Where animal (and particularly bovine) materials are used in the culiure 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).
_28_ .
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[ 14] Ul ri e, pRlgcysediiams ere shovi( ipatrecurdl 7BmnABR heroh, oreh dorenee also enoidphssed
Johnson ebpihe idvéRB8) J Med Chem 42:4640-9. [16] Baldrick et al.
(2002). Regul atny Toxi col Pharmacol 35:398-413. [17] WD 94/21292.

[ 18] WO94MIIESFOR[AMRYING OUTCHRE INVERTION 96/ 26741. [ 21]

WD93/ 1978y US nt 6,375, 945. 23] W00/ 00462. [ 24]

Meral di et al ﬂf&%%‘g%‘fn‘%géégﬁR@P%ri?m?ﬁg%f‘"ﬁ%&‘lz [25] Pajak et al. (2003)
Vacci ne 21: 83cHB expp®6] inBrearedigindesiig pedifidd usif@adnictufactarBi ochem 267

: 3370- 7.

¢ HBsAg expressed in Hanensula yeast cells, purified using non-ionic surfactant,

o THBsAg expressed in CHO cells, with preS2 sequence, purified without use of surfactants,

0181 Two different adjuvants were studied:

e Aluminium hydroxide (1 mg/ml)

15 e MFS9 in citrate buffer (13 mM)
W14} Six formulations were prepared, each with 20pg/ml HBsAg, 0.15M NaCl and 0.01%
merthiolate:
A B C D E ¥
HBsAg CHO CHO Haonensula | Hanensula | S.cerevisiae | S.cerevisice
Adjuvant | Al Hydrox MF59 Al Hydrox, MEF59 Al Hydrox MF59
Na(Cl 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 - - + + + +

W45} MF59 has been reported to enhance the antibody response in primates to recombinant HBsAg
[77]. Formulations A to D were used to immunise african green monkeys. Groups of 6 monkeys were

20 immunised intramusculatly 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. Tiires 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
Surfuctant - - + -
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

9.



[27] Johnson et al. (1999)Bioorg Med Chem Lett 9:2273-2278. -31- WO
2007/ 015167PCT/ L132006/ 002581 [ 28] Evans etal. 2003) Expert Rev
Vacci nes 2:219-229. [29] US patent 6, 764,840. [30] US patent

appl i cati on YO#81HEE7600. [31] Lien etal. (2001)J Bi ol PCEABIHG6/002581

276: 1873- 8991pa2lg ABRIPIABA ay §63Bes IRRGdRE shad thal BODFSI adilivalt increased titres

Eg\a/‘r t Pﬁg?lmuﬁgél@e Jaﬁ?edéf%hﬁggﬁﬁ%ungﬁg)%g(ugﬂl}é? &ZIOF?& % ‘%@gﬁ @é{f‘ %old 1Screase Qs

Vanl andscKB&tid é é‘%cre&fe Hy Y bek the viteasion g@s sgsgfor F@?ﬂfmﬂﬂw{aeﬁlmmssm@g@n
pages 17- {35-fold ikdeqpsd #st 119-f8d Wneasenedayidn). cl i ni cal practice | SBN
0-8247-8780-3. [38] Gerin etal. (1969)J Virol 4:763. [39] Gerin etal.
(1969) 3 PPFB Sirilab 6herifnd} wEic pbifemed il babdchs HRhACiraulRednb @, EMne FOGMI! values

Scan sect wBreibafivedt 14ldfyslafll thd @kt ﬁE%ﬂon ar(dlgﬂtg)fe]to @[ﬁ Egi %ﬁlﬁg tvﬁteeaé fc%@és

[42] Duinel & |O’Ij nen 1972 VoxSang 23:

(1974) PNAS USA 71726637 1 garlla \ﬁ)ng 197 B tmof;  Bi oeng
16:593. [45] US fhatent 4,L57,“7. [46]° US pateht 4 sa3¥ 204 [47]
Houwen et at (1975)#eftiiol Ivet hods & 185, [48] Sltrih et lal. (1993)

pages 83-101 of Hepalduvisy |BiNEBA@:NES MAI9 Cl || Al Bakoxp| aGlFpe | SBN
0-8247-8780-3. [49] Mapnler ef. at (1983 PII TAZ USA 8Z§8301 4.

[0148] Here, using MF59 instead of the alum adjuvant leads to a Jower GMT response (compare groups
E and F), whereas an increase would be expected (group B and reference 77).

P Anti-HBsAg responses 28 days after first injection using formulations E and F were also

10 compared in rhesus monkeys, african green monkeys and C3H mice (NB: mice received 60% of the
HBsAg dose). As well as measuring GMT values, the number of responders was also measured i.e.
animals showing a titre of >10mIU/ml. Results, normalised to group F, were as follows:

GMT Responders
. E F E F
Adjuvant | Al Hydrox MF59 Al Hydrox MF59
Rhesus 4.2 1.0 60% 20%
AGM 110.0 1.0 100% 50%
Mice 0.1 1.0 94% 100%

101501 I 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,

15 U Binally, the increase in GMT resulting from booster vaceination 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 MF5% 19.1x

9152 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.

20 % QOverall, therefore, ME59 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 (2) residual surfactant in HBsAg purified from yeast and
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(1998)10 Ti &chtnsABmM gGRNSorbake 26) 31h&Bifsurfactant ratio in a typical MEFES9-adjuvanted vaccine is thus

4300:1. By 'reducing the oil excess to be less than 1000:1, the interaction between oil in the adjuvant
and surfactant in the antigen can be substantially reduced, thereby reducing interference.

O15] 1t will be understood that the invention has been described by way of example only and
modifications may be made whilst remaining within the scope and spirit of the invention.
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monephosph e dileed of hE2, RROEORS = adiGlRE TR deMPRHBE M dn DR o3 MBle A (8D RPLY,
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wherein the concentration of surfactant no nore than 50pgirnl, 16.
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20 |'s | ®ssA prhane Q6 RJnb br n32moginic BN NMEI=BOMP B8istcOfombinnh Brae HBzAg componant

;1aP the conpeosidipometeran kel shiB3Agn cpalopentdatien 28, M3 RaMPhed anch s@iftisium phos-
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