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NOVEL COMPQSI TI ON TECHNI CAL FI ELD The present

invention relates to i nproved vacci ne conpositions,
woreiohoad®ot or nmaki ng them and their use in medPCi/o82006/004634

particular the invention relates to adjuvanted vacci ne

conposi tions wherein ] IS, a |iposomal
formul ati on, conpri sﬁ"{?gﬁéra‘g@ﬁéﬁ%@ﬁb a
| i popol ysacchari de. The present invention further
relates to influenza vaccine fornul ati ons and
TEMRSAL2EIERD regi mes for i mmuni zi ng agai nst i nfluenza
di sease. TECHNI CAL BACKGROUND New corrp05| tions or
vaccines with an inproved i nmunogenicity are al ways
Thenpregent. inyentionereiatesate dpproder woesines cRapesitiensn nefbers for making
therh! ¥ncPhdirl BB P WRdidiHe, | IWBéﬂ%ufa‘?%@lm&tfoﬁ'rél%fjestte %Wanted vaccine
gl ven antigen. Li popolysaccharides are
compgsitigeewherekctie @adpivantipa Ilé@iqnmalé@(mqpélpqurnmﬁmgtaw@apomn and a
lipoSetycBRdridetal It Qredehe i‘PiUérﬁfon”?lWﬂ’fém‘?el%s to inflyenza vaccine
gram negative bacteria. LPS inpede destruction o?
fomﬂ%tO@ﬁ ifad ypcdratiomredifise SrdmimunERY Jaaligbifluenzacksease.
and are involved in adherence for col onisation. LPS
f g ucturally related conpl ex nol ecul es
TE%?ﬁlgg\er%'E\##a%?éhéo, 000 Daltons in size and consist of
three covalently linked regions: (i) an O specific

' t the.qut '
e SRS I SBSHBL s SERIAER BB S Pl o
onefstratdédye adjnvantsrbave begn osednioi tpharskiny@sveathetitmenune response raised
|.c anchor, it conprises glucosam ne
o aﬂ?g@g@%ﬁﬁée&é uni ts which crzrgrry I ogg chain fatty acids.

The biol ogical activities of LPS, such as |ethal
Llpc}so;]?)g}sg&%%nggél ch:g\:ﬁ tﬁé( n?aﬂtgr ﬁ%?%?éé%ﬁfglér(%:lée %5fy a'ﬁ?\rgoeccﬁne Sﬂ:lusively in,
the cﬁxtﬂrnaisleaﬂetnmmwmgemtec|rmqmti>ren@szﬁcgramtr@@awet acttega. LPS impede
ces R Moo o RGN G AR b AOELBE By Fbonea i
adhadqnoe acmcom‘rﬁwdms LB&tare Iaegrm;ghf stmtwehltyyekatect m;gex molecules of

I .
sor B RN DA B S8 Bl Pk SAEB I kg egons:

rrade towards reducing the toxicity of LPS or I|p| d A

V\,hl e | a

i Hedh 2 por i Py E AR R Aiob o e TR R

cul (tureecase otigrsapehaside cerffé@dgn strain (Luderitz et al.

196f) /ﬁBgl AN the mﬁ@ﬁ‘ﬁost*ﬁ‘@%oﬂr% i3 2eréd)as fﬁ'&ehﬁb%ﬂ{Ubﬁﬁanchor it

sel'ected were screened r their susceptib

| ysi s deynpasemelerosaminmdigeeshacigrjumts which carry Iong cham fatty acids.

The biological activities of LPS, such as lethal toxicity, pyrogenicity and adjuvanticity,
have been shown to be related to the lipid A moiety. In contrast, immunogenicity is
associated with the O-specific polysaccharide component (O-antigen). Both LPS and lipid
A have long been known for their strong adjuvant effects, but the high toxicity of these
molecules has precluded their use in vaccine formulations. Significant effort has therefore
been made towards reducing the toxicity of LPS or lipid A while maintaining their
adjuvanticity.
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those col oni es that displayed a narrow range of
sensitivity (susceptible to one or two phages only)

wowene/oesbect ed for further study. This effort PEHGBR006/004634
the isolation of a deep rough nutant strain which is

Thedﬁlﬁw%él)‘éernln%&o'?§nmté?ﬁ%B%sﬁs@&t@d rﬁfl §6d @%nt Lfﬁﬁresof the parent

m nnesot a W?arlson to other
¢

(smgethy gt=ib (Isydqrﬁ?’eehﬁ/t éﬂ 8nnnVn Yed6ad &595331&%3%4) The colonies
selerc@da\ﬁlén‘éeédfeéﬁéapfo? tidir Hl%débﬁblllt& itd 1fseWy %oﬁir?é'l b BRages, and only

SpeCIfIC reglon - a characteristic
thoseccionias Mhad dighlavedea SAMPY Epgenaf wensifiviey ﬁsyﬁf@pﬁh*ﬁdprpne or two

pha@é‘& BalYy RRrd §elé&l§d %F@Ptherr é’cug)h FRRNSFHPRIABANE Gr‘s%l’étbﬁ df"h deep

| 0ss’ of virulence (ii) the core region is ver
rough {HHIaNtc FERIA CWRIFH o8 | f‘?‘ﬁ'é’? elfskbBSt higs\itthegisn and referred o as S

minbésREREODI ity to a variety of chemcals (iii) the
lipid A moiety is highly acylated with up to 7 fatty
aci ds. 4'-nonophosporyl lipid A (MPL), which may be -
In cohipatisitdiobytheMEP8Cihdsd peidelcy® by thé mdtsntet hagbasla fR508 have a

o h nmutant strain of gram negative bacteria,
relaf?\@q%g #g‘cﬁ’(ﬂ? ‘uvant properties of LPS while

dem)nstratl ng a toxicity which is reduced by a factor

nor.e than.100 as..measur ed | ethal dose in c
oty R S mnadtinEragn © s Yracioh HER f repEiLie for the
Suppl s%t]fﬂmSﬁﬂea)nld tyPS simaothygliehatyby to ¢fd myidt faughiphendtpe and
acid $Q Lmtlong gf nm erate strength (e.g. 0.1 MHQ)
for a 5t QHSF %Cﬁately 30 mnutes. This process
r egiijl tiee icorelepbios pisowgiyatharh -athis hehatagperisitit | inoreassd the strain

decar ho At t.he ition, yielding MPL.

3-0 dgg%ﬁ%&?@éﬁ%S(SB%%%?%‘?’@F%F| pid A (3D-MPL), which

mayiiip ¢heliidAmealetyys highlg aaylai@diwith Upytdr7ohits asidaf MPL,

has a further reduced toxicity while again maintaining

adjuvanticity, see US4,9 12,094 (Ri bi
4’-mthmhenlﬁlipid|/t)(MPN kehichh enelyytelr obtpisied biystheyariid Aydinplysis of LPS

extrQﬁFor oﬁ ﬁ?%ﬁlgﬁ%ﬁalﬁ%r\éw&f rga?w%ggﬁ\/eabé@t&fau F&alﬂé the adjuvant

nol satu I'on~“w th an agueo
propsuliast ¢fd4I?Sowhilﬁe®ﬂm¢m§etm$@ txicity whidh lmrme@m@afa@oh@ftreore than

o081 by b B0 S0 RESES B9 e

Dis.\qoB2pm786 2816br 1R li:b'pw@Hsateiﬂcne)d leﬂeeql ac@aqmiions ohmgderate
stre @%tﬁllgé g?ﬁ ?hl\g htdrl )gng %5) ﬁ(fbgof?péa%&ho n%rgfya fnﬂ%tgeg'gfs O&B?:ésg Fesults in
dephespbop/aiion @k thenk pesdtiop, emd@gaé@omgrah@n@t thefy posﬁlon yielding MPL.
adjuvants. Quil-Ais a partially purified aqueous
extract of the Qu |Ilaia saponin material. Q521 is a

3-Ogepeyiafgd | mpaepheshhangx 'F?de/l\a@ﬂ MRLYf Wiigh | may died obtained by mild
alkallRd NRArdNsid 1o MPRAWGE | ®MuktBer reduced toxicity while again maintaining

adjuvanticity, see US4,912,094 (Ribi Immunochemicals). Alkaline hydrolysis is typically
performed in organic solvent, such as a mixture of chloroform/methanol, by saturation with

an aqueous solution of weak base, such as 0.5 M sodium carbonate at pH 10.5.

Further information on the preparation of 3D-MPL is available in, for example,
US4,912,094 and WO02/078637 (Corixa Corporation).
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di scl osed (as QA21) in US patent No. 5,057,540. By way

of exanpl e, influenza vaccines and vacci nes agai nst
wheovanegsapi | | oma virus (HPV) have been devel opkCI/aBRIV6/004634

adj uvants. Influenza viruses are one of t he nDst

Mhi qui tQus viruses pre! in the world, affe
Q”'E%? gam%sn%r eAEYre QEY@% ReN§ WY?Q?&??&XF@%IW fr§”1 the Qﬁrk of the tree
Quittaje neapooantzur deide nezpbhidis t ryavenrie@v @meﬂiﬁlwélgﬂ érhployahizghveterinary

adjtﬁfaﬁtss' @Gﬂ ;3\' Ig %Dgama-ll_pﬁ)uhpec! %S e rgét og h%%@?l\lﬁal%%m material.
QS?'hISdﬁl Qldrlfleldt anthCsfa’@CtlbaSchﬁallll A eofl itenmethoerafals production is

d.sdugrétﬁe%@wznﬁms EAeAt 108, 5.ady0suec] ei ¢ aci d (RNA)
associated w th nucl eoprotein, surrounded by a viral
envel ope with a lipid bilayer structure and external
By yay < peananisinfiuenza; vassines andr vasicines eagainsh| husiane papiioma  virus
PM§hQ@?EEé#%%d&d%@@“MH%B&NXn@f matrix proteins and the
outer layer nostly of host-derived lipid materi al .
I nfluenza virus conprises two surface antigens,

InflEnyS Q/ﬁ[lé’éseér%sorﬂﬁéﬂr el ﬁb&%&tm vﬁ‘u%sgyﬁﬁgn@ﬁ Gh W Woﬂd affectlng

(HA) , ppear as spikes,
botty nwmaa%am "Y%@qbawlum@sresmlts 'P@W??@@@mmlﬂé% morbldlty and even

morRdli8), Yhith araighifiestar | y the haemaggl utinin that
det'erm ne the antigenic specificity of the influenza

subt ypes. These surface anti gens progressively,

TheSRAIGLrZEBAUSE 3P iaf| BIINA WIEI6PSY wwmh%g&mb%@i& 89ab&ut 1178 nm in
ant i genl c variations in I nfluenza These anti enl C

dlareﬁtghgég consigts dasicaly; ek an injganal gpcleecapsigy @ core of ribonucleic acid

(RN RIsSSHimEa i mRfko elhaé/lﬁr@ngécﬁﬁ?ta' irdl BRSSP Wﬁmaalfbld bilayer
i rmunol ogj cal view as they eventually | ead

I N (0]
StruphEs B Colet SRRORElEIanT Tb IiRar kb PLoh be il cRlpness dagnosed

pre&drﬁménttyomeﬁ@tafa@rdtéms 'aHBWo&&ﬁFa?@ﬂ POSH dfchdsfi@erlllipid material.
known, al nost. annual i demi cs. The influenza virus

'”ﬂ‘éetnlz%l"ﬁgs {COMPESEH M ﬁ%%ﬁee%nqgﬁf‘% 9IMFIPRIRING NEHERTIRdage (NA) and

haeﬁ%@@@ﬂmﬂf(ﬂﬁde¢vﬁ|bmdb96arbé{s bblﬁeé/‘bfd b reaht h:n@f G MHeSQUrfRB of the
in coh oration with national health authorities

and
par 56 SHE R BIPEINSRAMSUERY Ui BpeTagsiitnin, fnat determine the

antig8iit gpstifidity defhenhe@nthsutsipserl ogi cal specificity of the
i fferent |an uenza strains. This 75-80 kD protein

cont ai ns nunerous antigenic determ nants, several of
The‘é@ isGHady &ntigeng BRigISivEl a8orhetihessORpRIBL URHEI§o @Bm@gfhangés leading

r eci fic determ nan
to ﬂbef ﬂlétlgrg%{g:trya?lt@gqar%ﬂé t al Es%émgq aﬁﬂ?ﬁ/ p&() ‘drn[1 ts’ and ‘shifts’
are rmb@dtdt&ﬁe 6h@ maraymatv@ adeﬁamarbnmpé@t)fronh ﬁf]hMﬁﬂuZ\@ldgleéUﬁcﬁﬁt of view
ause m CS nost every w nte
as tﬁg}f gger{i%qlly o Aﬁ% EMBIANCH §¥ gew ppfblﬁn%%st@% E’@gpn%b?e the virus to
esc§;i)e<ﬂf6ﬁmhum@fsy§t§m daubing ez aell Kica, abost anilid] Sepidemics.
vari ous di sease
The influenza virus strains to be incorporated into influenza vaccine each season are
determined by the World Health Organisation in collaboration with national health

authorities and vaccine manufacturers.

HA is the most important antigen in defining the serological specificity of the different
influenza strains. This 75-80 kD protein contains numerous antigenic determinants,

several of which are in regions that undergo sequence changes in different strains (strain-

3
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states, froma sub-clinical infection through mld
upper respiratory infection to a severe viral
w@o@anesa. Typi cal influenza epidenics cause PODGBaABEN04634
in incidence of pneunpnia and |ower respiratory
i tnes e
speginS ERMG Y SRECRcts H pdlfls RRE &2BTnin tgrmpy, HA molecules
(confimopde deiesmimantsir i | y det erm ned by the age of the
host, his immune status and the site of infection.
El derly people, 65 years old and over, are especially
Inflyariza &iragssecause @piglnmiq:sgplmgﬂ eOryointenf wittl infection rates for type A or B
e L I
i SRS LS S D R ORHBRUILEIET vaous aioase
staﬁessiromuaeulgrcltrmcaé%ﬁ@tloe epugh ahildcapneriresnitatony infyeiiongio a severe
I T
vird) Bh e AT K3 Y PR e g h Breumonia
and lrvss reapiratprykdiseassups  Witrisesdrk Al tincreasetbrates ¢f hespitalization or
t
mofaiR TR e B e (et e PELAA GBlchel t he dpgltr HePhost, s
imnayrietstates andthe site Qfd)’l’ﬁw’ﬂ@m i ng annual influenza
epidemics. Currently avail abl e influenza vaccines are
either inactivated or live attenuated influenza
Eldgric peaonte, G5nyaars olgtand ovel racspaeiallyayunerablipoaecguating for 80-90%
of éllhﬁﬁfen&&?’élé@bedécaﬁ{sqﬁ leBhid B8R RRLREEM with unde gmg chronic
I nacti vated whol e virus, sub-virions where purif
diseases are alspi e dikely do @%B‘P@@P@@UOW camgligaéprgen @”Gr'nfé["tﬁeaﬂso may
suffe?@&%?é Sisk&sesS Ofﬂ&blglr&?pstu'? Eall’tlblmbldthgfé\f&je%@d (t(§ Be ??Htéc%’d Besides
spl i vacci ne) puri f NA (subuni
the%@.ﬂﬁé)@lromﬁ@ h%@t@%f@@s @@:@lﬁﬁé@m@vr@e@d%w vaccinate healthy
addlt@tv\fh%rﬁ%é?r%@ﬁédf\nﬁth eI’IEIe}Iy‘B[ars'ol%ranasal y (i.n.).
| uenza vacci nes, al | kinds, are usually
tr| val ent vacci nes. They general I y contain antigens

Vaéiﬁ'fdtlﬁﬁdplé)fso@ ENRal Rbik Ulﬁnécﬁ]trﬁlllﬁgréﬁuét ﬁrﬁlu@ﬁz@%ldéﬁﬁcs Currently
nfl uenza B strain. A standard O. {?(e]ct abl e dose

avajiAblpgeiuenas d3CEORR Afenaines 'rﬁﬁj:t'wteﬁ&éﬁwa@f Heied inffuenge yaccine.

InaEtﬂ)&E&Inﬁlﬁ‘tvaf:élﬁ’éB 8RC Borfipbstidnoef tﬂﬁee‘"rﬁ/lééérﬂl@do% &1 B&Ig%n preparation:
radi al | mmunodi ffusi on ( SRD)

inagtiyglegy wHolsi Mitse %o%ﬂnsl wﬁ%rﬁoawfffeasv'aﬁ PéE“ﬁI‘?P‘q%I@ figupted with

detb nBSSrathér reb@éﬂté’%éaubimglpiﬂ érﬁvélbp@n((sb&@ﬂbd “spllt” vaccine) or
aptation for potency determnation I hactiv

prWﬁSI & i anfs 'élﬁd (SURYIT vageRedi nEhese;, '“"ﬁt'lﬂ?ted St"ﬁ?ﬁfl“ess are given
mtréﬁaagcﬂar@gﬁmz)do?alntrbna%l¥I(NPIO)d et al., International

| aborative study of single radlal di f fusi on and
I mmunoel ect rophoresi s techni ques for the assay of

Inflb&%'éa\%birhbé NbiNalpRinbgearelisubllf brivaRAR vEEdines. 1he)Big§ﬂweraIIy contain
St and. (1981) 317- 335})%| I nfluenza vacci nes currentl

antiions Fathies 5B Mo RV aNFAdu BRI IO Gran Btk A standard

0. 5D@Iﬂﬂb@casﬂe ke i8S ca¥as 6dritsins 15 pg%@ﬂéerﬁé%bltmlri‘bmﬂ lcomponent
here is little evidence that curren

o gl EEIBR RISRRUBHAEY| S Rale [ STTGER e (REPL(UY. Wood et al
An 2Bgbrovad tsiRyldDragial rigpeUnogrfusiah eechfique for the assay of influenza

haemagglutinin antigen: adaptation for potency determination of inactivated whole virus
and subunit vaccines. J. Biol. Stand. 5 (1977) 237-247; J. M. Wood et al., International

collaborative study of single radial diffusion and immunoelectrophoresis techniques for the

assay of haemagglutinin antigen of influenza virus. J. Biol. Stand. 9 (1981) 317-330).
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vacci ne efficacy for prevention of typical confirned
influenza illness are 23-72% for the elderly, which

wae®@7968901 fi cantly [ ower than the 60-90% effi cm:y//GBalloe,Q04634
reported for younger adults (Govaert, 1994, J.

IanlM?’nQa v ’cu?re ?ﬁggg ?ﬁs%‘?ed éﬁg $r| ?Mbggﬂe %;r%b?é QDe Donato et

3, ectiveness o nza
al. W@c‘r’ﬁ@'%sﬂ 7b§‘é9f‘r HunHewevesrtheteds éttigiavidesee that currerdénfluenza

vacé]ﬁesi"'ﬁﬂﬁg&' s%éll"@ﬁdd?é’h hﬁ@Er%B')@ rs((lif'%ga {@ d&?,hFe oht&® rates of

viral strain, and several stu I es
vaceing|gfficae far Prevention of bl cenfirmpd rlreflyeaza dlinessmaneudh7d% for the

eIdérWﬁﬂcﬁ 3hd §|Pnff|9§rﬁlyq6wé/r°cHé‘r9 fHe (’%jléb% %it' 9 repoi R ‘for younger

eri mental gerontol o W vaccl nes
adu% Fovarrt hpHovedm. Mﬂﬁ‘n%@%ﬁﬂ c31t1)16§‘r1§65 $.01995s &nh lIntern. Med.
123negsledy). ﬁ‘%"@#e@%n&éh@sé’fof \éﬁq{‘?ﬁdéﬁz %b@ﬁé‘ h tb'%eﬂ%rh&% o correlate
adj uvants is a possible pr oac nC|n

withy gargEntites o6 hgmagglwi"&ﬁloaﬁﬁh'@lém (HR aniibodias tt0|th¢ |vuelnatsam and
severar GtudResA Ry F8LRSA thatt Biabhadal WYABk IWQIQ HIl § ptrésh%g%lorﬁﬂuenza

of an oil-inwater enmulsion is comercially avail
immypisalionsthae derveupgaradults dMwpsha. 2002 ExpatiteBtahgergislogy. 37, 427-
439pnt i body titer than that obtained with the

non- adj uvant ed sub-unit vaccine (De Donato et al.

1999, Vaccine, 17, 3094-3101). However, in a |ater

Newpvdtcinead iwinan irpPo@NRiniAegedIan e tﬁ@éfo?@mlﬂ%e'a@& %rﬂnh%tlon of
Vacqggoved %fl | e conpared . to a non-adjuvant ed spli

&Hee gpcéﬁfﬁtbéfi’lﬁv%‘lts & a PoEsiie %@@Pfﬂ]éolzsnhancmg immune

respdBdesBBubvilyn BRNgeMs. background during inter-pandemc
periods, influenza viruses circulate that are rel ated

to those fromthe precedi ng epidem c. The viruses

A stﬂﬁﬂlﬁﬁﬁ\ﬂ@é\‘&@@d@@nﬁﬁ|a@{dﬁbﬁt€d\vﬂﬂhﬁh8%djﬁéﬁﬁ| IAFSS, ih MBITHrAYof an oil-in-
frominfections earlier fe. Such circul ati on,

watgf, &IpUISiop 5 icommaRroigly, ayaiipble. anq bias Jemansigiedsiis ality to induce a

h|gf®€|aﬁﬂl§¢d§ﬂtlt@f tiIvtHEt fobtdifed Bk tha\rRnRANERGICOABLE &cine (De
t he gener a| ul.atjon;

Don@ﬁquéteﬂ?ggg‘g q%ré?n?ae ﬁ.:%onmg?h%qgémv&e F.ilpta Iatee%mbflgatlon the same
vac@h@é Ihaﬁtrﬁ)t d@ﬂbbn@t@ét@d Gibflfr@Fcfs‘Jt@H prﬁm@(&)ﬁ]pla{bcﬂt(f szfoﬂfHdJuvanted split
ountrie ontinents in any
VaC‘B?\% bar ? g%8§$$°§'8939a$8§é®3 their overal |
| rrpact is often simlar. In other words, an influenza
u when a new.influenzg virus appear
By AR amtot SRBSHiREr DR BRI, Flusie \TaEh Ertyfate that are
relaféy!ptbctabse mbhu&@Zpree@dud@@m@nﬁcam Vingses ap@sad Bmong people with
rmnl a_and | ower re |rator?égd| sease

d .
eyl Gy GE apuBl TR e BHS pate mHS S GBS, (A § period of

usuamyrz alyetays, pfbreotek drs Isgleati ort bDﬁ@N\MtrbhsLtﬁdtehé\bél ¢thnged enough to
di seases ar e, nost eri ence such

cau%eo%pp@g ?903”’ Bmpng, mﬁ]%eneral popl}llla% ion; %‘)l(lg process is termed ‘antigenic

drift.  ‘Drift variants’ may have different impacts in different communities, regions,
countries or continents in any one year, although over several years their overall impact is
often similar. In other words, an influenza pandemics occurs when a new influenza virus
appears against which the human population has no immunity. Typical influenza
epidemics cause increases in incidence of pneumonia and lower respiratory disease as
witnessed by increased rates of hospitalisation or mortality. The elderly or those with
underlying chronic diseases are most likely to experience such complications, but young

infants also may suffer severe disease.
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infants also may suffer severe disease. At
unpredi ctabl e intervals, novel influenza viruses

wepwrgesowi t h a key surface antigen, the haemagptT/GBRI0R/004634
of atotally different subtype fromstrains
circulating the season before. Here, the resulting
antigens can vary from20%to 50% fromthe

At urpredictiaisia @htagalpr odvel imfloénzst virases etnkage Wil @ kpy ewifanesdnjigen, the

hae@p@%&tlﬁél B atapﬁ,ﬁﬁf%%@-gngtﬁ%é: @rjép-\g g\‘f %cw&hlé’tfnﬁt@?ﬁsg%son before.
Herfﬂths rﬁhﬂmlth rgans sarc sdiydbm a0Mbitg éﬂf%cfrsmnlﬁe borrebapthiné protein of
t _that .at i . ha .
B byl B A L AGBOE  TRGRAE R AL cocopn erd
imn&pﬂyi &gl estallishing mEmdamican This ahgrmmegnoe is ichllectiantigenic shift'. 1t is
tho V\;g!i{t El%elé ?I:t] ﬂe%\?glrnotﬁ gstt Pgrﬂﬁg'h%% B@&HC? fwhérf ar W‘l[]enzta virus from a

pot'e rom pers
diffgrentsepeciesheychnasy ars prisadr \amdrdm déluamzaWIruSaha%woﬁwﬁ the species

bar&%rsif %@I \%Jsgﬁ lHa(/ ge l%%te)%tlgl\” r e%d i B R@Péégﬂl\éeperidﬁ they may

spreaxpivaddadetwihima fawsmsn’lhhdm alyadr, bessfingi in @uandemis. iFar @)kaénple in

AT ISPH D, S8 i B 3l 10BN s v o

beantirayéating inrthé thubenveeulations zincedatlleas 1816 wheméhearygayas first

|soI8Fe%| 3h& q—li ﬂéﬁ%%gﬁ@ﬂgmﬁﬂﬁggﬁi i t?e)tw?é/netlé‘@ and 1968 until

nmer gence o uenza "su type whi ch
thetHMewus rewammm 1968 dHpog-Hong fltapmﬁgmm)thy thaemgzgege of the HIN2

a n
mflé%@ésgg{@p evg\fg%t?ﬁire o'?E?an |n 1muu§Hzg)e\E/lflfrtuésh S rW zémtihnthe 13 1A
(Nakajma gi gle 1|9911Emd$mbémfe%tl 1465 3831398)-a pandeni ¢
out break are: it contains a new haemaggl utinin
conpared to the haemagglutinin in the currentl
The ifeatureatdf ey lQﬂluQIlZﬁSVlfUWrﬁtl’@h\ thal gve hibe prientiat éhparsced pandemic

outgyeaﬂ &t af?%%nfa @”ﬁé@rﬂ:ﬁt@gﬁtlﬁhﬁbédf%redi to kife RAGARYAURN in the

ransm or| Z0 y In hunman
Curpemﬂul aarcmatmgaatﬂam, whighameygehi rotf Be #egeRIPSNied Ry change in
LU b t
ST Tl P S, bt un
population; pn@bgﬂoma}th@gqmméhur@ﬁn%écw\éaaefﬁmutw mYy beyonp which has
nopgge%rﬁgwﬁerlﬂalﬁ”mg%%émb@ptﬂ)ﬁﬁ% ﬁﬁ%n@&er@@%&lo@%' tﬂﬁé ,NGrobably a

uman popul ati on before, for exanple H7
numbeHef Watadesasech @anid2i AT Bi Fay. ba & B@%@GQ"&% th%%ehas hot been

cnrc%lﬁétﬁ\é'lﬁ the }‘}Uméﬂ éar%iff’a;tfbn%e"&é U6r SPiE H50A90H7 oP He&MHdh are found

tire has not previ OUS[ encount er ed
in birds. e!mteit@%rncaéﬁdh@ snalortnel Fdeashia vrgﬁaam@p%lontof or even the entire

po L?}Qtlldn e Fé?/f‘o%sgre‘?\célﬁﬁérled %ﬁt WndVd Fn#fﬁlﬁﬁologﬂé‘dllﬂj Raive to it.

: 1'ghly species specific ar, over 10
|nd|V|duaI human pap|IIOHHV|rus (HPV) genotypes have

Pa?ﬁ&rﬁa ?u%%%'eﬁ’@ @ma'ﬂ'FBﬁA %rﬁo&eﬂ%éé | Whiswesd highl fy%pié&%fs dpetific. So

g d -2) or ‘mucosal sur cesg %
farHoVers 1 @hdndividual éwmanlswﬂlowadﬁu%éHBé(hugsﬂotm?ﬁa beeii described.

HAVBE b SHentPil SRBEifE SlthdrGbr $8VdirAle.g. HPV-1 and -2) or mucosal surfaces
(e.g. HPV-6 and -11) and usually cause benign tumours (warts) that persist for several
months or years. Such benign tumours may be distressing for the individuals concerned

but tend not to be life threatening, with a few exceptions.
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nont hs or years. Such benign tunours may be
di stressing for the individuals concerned but tend not

wa o00pe6d90T e threatening, with a few excepti onsPGDGB2006/004634
HPVs are al so associated with cancers. The strongest

SorR@ $iFVis e 8RS ASLEHiAEHN WiR LBR&Ns. athe HRYN GO pBHﬂ@J‘a&%egﬁén between
is that which exists between HPV-16 and HPV-1

an JeV Ang Aumaarcenpdiria thabuhieh eXistschaiween HEVt teandddPVd§ramgirervical

cartRbrhanaeRical BardtRy & AP i@t %HMBH 'rr%‘ﬁgnéMcS/hn @@\%IB ||5d3£bl.91%s with
new cases occurring in the world each year. now

aboup 2B PR% Ny PeasPEIETOIN doq Piods 9a@bm |b'§|ﬂ¢mt§%0mmﬂlléea&ble

to adﬂf/@?tcbﬁhbét pﬁmgryeNBV- esihfblidrshefd Ho¥h k8tabfsHadl APVY 6- contalnlng
cancers, vacci nes. For a review on the prospects

cangeys: B?'B%M% rcF%{r?drea'l%/r%(bmWresmﬁgé%f%@fqmwastﬁarﬂfkfherapeutlc

vacbiﬁéﬁokﬁagaﬁstqalsm@see €akdh J), rmlrhn%hﬁhothw%gﬂ@@) 293-306 and
293- 30@ hﬁi‘l enesee M E. nfections in Medicine
(7)

Hagpgigsee '”5395 g '\é"}fbc'@%lgwAH(ﬁbQ@sn%ﬁ ?@9’5%“ ati ons

do occur, all HPV genorres descrl bed have at Ieast
ei ght earl and two | ate genes
AlthgHE prinor vatiaBRis oowcuar? 'JH’ genpmegerchbed gavee@*i 56t cight eary

genbarEfooSES aed fnrObledePiel LS AU ERC &5 addiicH) af RPSPEarh Fegulatory region
t transcriptional events of the HPV genone.

ntr ol
harligsty e’ reahlalony SpaETGRE SVihaRRegE SRl MARFAPRRIbED Al Svents of
the WBAgetdhd/, W03/ 02184 and W4/ 05792. Such a vacci ne
can conprise the L 1 antigen as a nononer, a capsomer
or avirus like particle. Methods for the preparation
HPW_1\BaiSed atecine arekdisaidsedrin tvii@oant 152 wviobarbusle WEB3/02184 and

reassenbl y a roaches to provi de enhanced
WoRRBI8s Bl o e e EPRE el rarGe P PRSP b Sairsgmer or
a vikS6e5E0le. Swlélthmgrfbn theqsiepearytichdsh \VLvaaJel welpmm\rri iB&hd Art, and
. 0 ns. ased va |nes ar e escr :
inciBHEP SR AP G AT SRS Dl e et Bemagenstty, for
examiple bagestribad ﬁrlnwesazmlsmaraﬁtj 36245568 h Sash EErt@resfrﬂé‘oy additionally
r.ot L /. There | a hee
confiiSh S piroRi: 2 6a5ad facoas | e dBs sy i SXGRoIen fh Wg00436.
OthanHIHanmtntel appredchiesfdreidnzed panide eadyg pesiging,osuchhes E7 or fusion
el der | tion, or in the case of HPV vacci nes.

pmtﬁmst?y?x%?ggg tai ni ng combi nations of

Ilpopolysaccharide and Quillaja saponins have been

dISC| ed Vi Qus for.example.in .EPN671948. . Thi
Thersea{ @Pa eﬂ?%ﬂ fols g?%r8¥%d g??cgﬂ% n‘g%eeqadv IME% cgse of lnfﬁljenza and in
partidufzoioflyemaa qlaadeics (&id Mrelihe velderlyopdputetidnivot in ahe case of HPV
illaja saponin (@S21). It has now been found that
Vac%%sd adj uvant properties nay be achieved with
conbi nations of |ipopolysaccharide and quillaja

'saponin as immunostinulants in an
Adjuvants containing combinations of lipopolysaccharide and Quillaja saponins have been

disclosed previously, for example in EP0671948. This patent demonstrated a strong
synergy when a lipopolysaccharide (3D-MPL) was combined with a Quillaja saponin
(Q821). 1t has now been found that good adjuvant properties may be achieved with
combinations of lipopolysaccharide and quillaja saponin as immunostimulants in an
adjuvant composition even when the immunostimulants are present at low amounts in a
human dose.
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adj uvant conposition even when the inmunostimnmulants
are present at | ow anounts in a human dose. STATEMENT
WOR00THEBIDNVENTI ON I n first aspect of the presePCT/GB2006/004634
invention, there is provided an inmunogenic
STAPEMERTIOPFHEQRWENTIOY an antigen or antigenic
preparation thereof, I n conmbination with an adjuvant
conposition conprising an i mmunol ogically active
In R8PAeHeRt bf Bfl hreBedtShietin, i8R shsrol Finfdirldg@hi it
" Sapg%ﬁari a Mol gljnae present ed hig_n {Shgrogig%nagfl a T{ldggg'gr%) mposition
COMgMIgIng an polasnyYAtiaanic deeparaicn thewehdn eopbination withean adjuvant
corfSRRBA (cohpVisiRG IANmniUMBldBicafly ?{t@%'s@ﬁgniﬁqra‘cﬁﬂm@rw@ﬂ'fﬁ)m the bark
conmposition conprising an 1'nfluenza virus or antigenic
of fRélinia aSppenariderMelina i presasied nit itha Ph af sapbpeseme and a
lipoPBlysacRR4rigy, esented in the formof a liposone. In a
speci fic enbodi ment of this aspect, the immunogenic
conposi tion further conprises a Lipid A derivative,

In 8USEcoRl B&hd¥Plof Blél Hdlekt ilRnEGROfHele 48] ph6aREd | &h tiffhunogenic
formof a |iposone according to the invention _ T
ConRAFIPN SEIPHFNG &N iINfienzaKUSH 2Btoeie PERPIERIPR thaspofyBombination
witH & gﬁﬁ)dr‘m@a&@ﬁéﬁwt Rfeditdd iRt BARNBTbEsIMM.| MPa siSdtslE dfbodiment of

. 1, and a sterol, such as cholesterol, in a ratio
thisagpe; the: imgaugogenie campesiton fyirthereamriisgs a liPig 4y B¢rivafivg, such as
3D$@d | mmunogeni ¢ conposition conprises an antigen with

a CH T cell epitope. Alternatively, said immunogenic
conmposition conprises an antigen with a B cel
Sui@ibl%/f fieesapdhth iaQ)REBAt PNtHRl &Pmr 81 at Bosbet B&okdify A6 A8 invention
i nfluenza virus or antigenic preparation thereof, and i
compiisgdjavagive &8RN <fi g S&HOW"HT%HW%&P%"I*‘P;P%%PT {Auillaja Saponaria
Mol it ad GBI and dedtérée Guth aschbigsteadt kinQf rdididabania : sterol from
Saponaria Molina presented in the formof a |iposone
1:1:E\‘?]E”QOI"‘il‘ffﬂopolysaccharide in the manufacture of an
I mmunogeni ¢ conposition for the prevention of
i nfluenza virus infection and/or dj sease. The
In PRAT SRIdaMYBUNAGERICCOTMRPSHING RERPTISES 2Mantgsnpyil @ Gha T cell
epitopé USlterndtive s sl imfunBgérfic 86mpaiticedineprises Rar aitigen with a B cell
fhereof, and an adjuvant conprising an inmunol ogically
SPIQR?i ve saponin fraction derived fromthe bark of
Quillaja Saponaria Mdlina presented in the formof a

| i posone and | i popol ysaccharide in the manufacture
Thepberion e it £ RO RS 41 Be67 VRO PBERE RETpason thereof,
andhanradjup@ii dohiprging i artisnrhurorsfidaiiy asi@ upodinsfegsien beeived from the
bar‘éﬂ{)ll‘ie gé.wf)age} Soné@%s gﬁnat oprésrga%te%s?n otfheafoCr%t %?egahp%\élomés and a

lipopolysaccharide in the manufacture of an immunogenic composition for the prevention

of influenza virus infection and/or disease.

The invention also relates to the use of a human papilloma virus antigen or antigens or
antigenic preparation thereof, and an adjuvant comprising an immunologically active
saponin fraction derived from the bark of Quillaja Saponaria Molina presented in the form
of a liposome and a lipopolysaccharide in the manufacture of an immunogenic

composition for the prevention of human papilloma virus infection and/or disease.
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antigenic preparation thereof, and an adjuvant

conprising an imunol ogically active saponin fraction
waleoo7werdot rom t he bark of Quillaja Saponaria MXT/GB2006/004634

presented in the formof a |iposone and a

mod ORI SAE DAL B B, S BT gpoen r amons o

ant@monp!gadarawm ukereof; erdi am a@juyaot cdinpegisg .anTamunologically active
sapoﬂlYlefPéclt oy d@ll e[% fFo% ‘meeg'ark Qs bt&ﬁlafé%ap% ?ﬁa ﬁollﬁgb%%gﬁl‘elﬁn the form

unoani € an or anti gens’ or
of |ar eme amndt laleﬂlpmqusand'laaldead] ulv@mnamdwptmes|crﬁgaranmmunogenlc

conEEHRR g Baybpftf o GuaARRMup ECroR 2R kB O,
formof a li posorre and a |lipopol ysaccharide defined in

Thd fﬁ%ﬁ%{ﬂ%?ﬂ ?Ht% o th@@sb%@%ﬁ%&c&ﬁmﬁdaﬂfe érﬁlbeﬁ BF antigens

prevention O reptococcus eunonal’e 1 Nt ect
or aniigeoic ptesaratien theneofi avdkaniadiuvaniseomprisiigegn tlr@munelogﬂ@elly active
sap%F&nafrchtlﬁﬁ ﬁgﬁvéﬂérﬁltﬁé Qﬁﬁ ?]ltaj O‘Pl%l'lggjdllgg E?es%ted in the form
ent c preparation t hereo an a
of @qumrrs;a agd anllnonmyaaﬂcbgrndmﬂefyleédmtbe ngarp@ﬁtwequ &6t imppunogenic

o T PO B L AR R e

| i popol ysaccharide in the manufacture of an
e

T IR PARER 20 Hia B 2 FlcB By S afnantigen or antigens or
antigienisapreparpiien i thereat i and an sasliyvanhicermprigng Han irgaupglogjcally active
sap\éﬂrrf fr&dibA déﬂ\?éoefroﬁﬁ'tﬁéjﬁalﬂrgf Euaoé f%HahS eP\)ikﬁlngrpresented in the form

antigenic preparation th er uvant
of @orﬂpmmmgerzm g rhﬁgmimgpfaaﬂdley Iradhe v@agﬁfeew% qfr gt MRUNogenic
corﬁﬁéélt}b‘?mdf :pﬁé?v Pﬁ'&r{‘ i PQéhvaﬁhﬁ‘ f§f§rﬁ§:‘%’f i¥eMin BAd/or malarial

presente ormof a |iposone and
disagsopol ysaccharl de in the manufacture of an .

i mmunogeni ¢ conposition for the prevention of

Varicella Zoster virus infection and/or disease. In
Theyinyention alspaetatashier bejusepfa VaterlipeosiRfeVigs gniigenQr antigens or

antﬂ:%hlcgﬁfepgfatléﬂtﬂwgl%@f Car®f @R3gd=RD dbhﬁ:frl@i% artfdmuBdlogidally active
uvant as herei nabove defined in the manuf acture of

sangi fiadiion Ve Gomibe bekat QUIcia SARRTAH MA k2 progAmas n the form

of l|}o§§’c§ﬁe Oé\?d é”llp%bOl&/%%ﬁaﬂdéo in OtheaHaanaciLP@ of an |mmunogenlc
follown an |rTProve i mmune res
A

corae@ﬁlmfog@ﬁdare\fﬁnﬂ@e rricglia Z@%ﬂ”&“ﬁr"@‘ﬁ‘éﬂ%ﬁ"@ﬁ“ P%%f,
(ii) an inproved hunoral inmune response agal nst sai d
antigen or antigenic preparatiaon thereof, rg

In angiespsae®-thrrads Provided thediss i §2) anyatiger ok aitige Htﬂra%ﬁrﬁatm

thePbof S4Hd @F Bh GdiRlSRYsHetrMadNe 'd@ﬁﬁed ih thd@ahifabtudd ofsal d
antigen is an_influenza virus, tome%al oV

ImENAgENioLAMRASItOR f%%dt@fngvinr%%uwz\ﬁ leag} Pne 6€U8€?}§W°’ or all of
theBRMIRG (ARNnGpRREA DD RBEI EfAUrR re8pdrise igams P aititfen it

antigenic preparation thereof, (ii) an improved humoral immune response against said
antigen or antigenic preparation thereof, (iii) an improved B-memory cell response against

said antigen or antigenic preparation thereof.

In particular said antigen is an influenza virus, HPV, Cytomegalovirus (CMV), Varicella
zoster virus (VZV), Streptococcus pneumoniae or malaria antigen or antigenic preparation
thereof, and said human is an immuno-compromised individual or population, such as a

9
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thereof, and said human is an i mmno-conpromn sed
i ndi vi dual or popul ation, such as ahigh risk adult, an
we@bk@ensspondult or an infant. In a specific enbPdi/GBRG0F/004634
there is provided the use of an antigen or antigenic
h.gm.apﬁmt b e;dtenf 5801 oifinff. Al @g@aﬁc SRoOGELD R [sNRelided
reparation of I munogeni ¢ conposi t |
the yuge ef mantmn@rr anigamic prenaretnrt hetgohpncan aﬁhunarelaeé\erq;n defined
in tl?éjbpebaraﬂ&@b% infriéh n(%@hf&‘?:g o&ﬁ@rﬁo\“’%&d&weﬁ Eﬁ of"ﬂ thﬁ" M bé\'tlcular a
| mmunogeni ¢ conposition Is deriv eC| I call
hun@%ﬂ elderfyt adytnagainsi the patheganfeony whigh thmmﬁmnp@ma imgRogenic
conédd’sh'lén lsca'érf?/g&g@ﬂé?ﬁﬁcéﬂyssalé@ﬁtlg%ﬁ|lé %ﬂ RSEa WUk U1§uman papilloma
t r ept ococcus 8neunon|ae asnodi um parasite, |5
virugy CHF\'F‘P@@'QW%F arigallg Lepler wr®p§fralptp@¢pwrﬁ@ﬂewomarﬁe%sm@ﬂum
parbiEOaRiRHIcH afticbra) BRfdhc rBEA AT feRdfOPY [ Si NG
del i very of an antigen or antigenic conposition, in
particular an influenza virus or HPV, Cytonegal ovirus,

Theyé‘fs' A b@vé@éb%embd HSvacshhfi % o%ﬂ@é’r%f‘éﬁgntlgen or
l asmodi um parasite, or anti enl c aration thereof

antigemi GAMRESUAVR i ROk IRGHROYE Vines Prdi + &y tamegalovirus, Varicella

Zos*té}d/irMé @%pt&bc&%%”e@hioﬁ%e' Pia8Rediuh84re8fe, of EhtRenic preparation
speci f enbodi nent, the I nmrnogenic conp03|t|on I'S

ther@ab%nﬂ @ﬁ aq'JUY%m ge |hﬁ§'%?r?°}/‘?rﬁ?f6\¢éd° enindividudl pr perklgiien in need
thefe@BpONnse agai nst said antigen or antigenic preparation
thereof, and in particular is further capabl e of
i nduci ng either a hunoral inmune response or an

In é"%’e@‘f’@derﬁbéﬂirﬁﬁﬁfy tﬁ@h}nn’img@rﬂé%o@rﬁpo@@ibh is CEdpRBIee df tiriucing an
hat obt ai ned . wi t he unadj uvanted antigen or

'mpémf@ﬂg%ﬁflc E%'hﬁB%‘PF‘? dﬁspoeﬁecaqafrewsw 3nfiaghcem antigesjc) preparation

theleBTT4RE in BSBONSESs |flﬁ}‘bf@r‘é§§atﬂ@6f iheGbied bitHer @fhu@horal |mmune response
cross-reactive CD4 T hel per response. Specif

or ALMProNFIoP-AICMGRE r?sé’%%%%b‘?thv?ﬂ%e@ ke theh BB@tﬂeérW'B‘f the un-

adj@ahfeds anfi g%ﬁ*ﬁtdrVéht@;lémér 8dmpdEomHe S[@:ﬁ@ﬁﬂiﬁ saldn ODAf ur-gde immune
enbodlgﬁ there is FrOVIded a dﬁDgg' use

respys ¥seetha dquetion o Brerpisgeaeive helRer reﬁ?‘éfbgﬁ gRecifically

sai® MuthcSIaBeM G4 $86hdPige AinPEVEOBRN ivdlicldn IcF & ofasd-RAttvel humoral
the at hogen fromwhich the antigen in the immunogenic

PN is derived. In another enbodiment, there
is provided a nmethod or use as herei nabove defined for

otection a a' i.nf ectj ons or di sease cause ,
In %Msbewgaﬂmg?ﬁ TBtrsis BESdef] 5 mRineBh s s [ Smopays defined, for
protef:tldrh aifgttih@etiori Br tideaddTvaUTRE Y & pgmggerﬁ] IWHi€Mis & WaBant of the
r ovi de the use

CIfIC iment, there is
pat eI WP DB R T BRAYG coPpRten Brocived! In another
emisatih @t itierd i€ pedvidddoa nidtRsE of ubd aksheeremabdvactafined Gbr protection
osition, for revaCC|n§blon of hu

20 FL TTRRIGN o1 SEERmiHISPY 7 R GRRHUgL P Bmgt TogR which is

a varampof iahgnt@n in the immunogenic composition. In a specific embodiment, there
is provided the use of an antigen, in particular an influenza or HPV, or antigenic
preparation thereof in the manufacture of an immunogenic composition for revaccination
of humans previously vaccinated with an immunogenic composition comprising an
antigen, in particular an influenza or HPV or antigenic preparation thereof, in combination

with an adjuvant as herein described.
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antigen, in particular an influenza or HPV or
antigenic preparation thereof, in conbination with an
W@o)oawesy7 as herein described.ln a specific enPOHGBRIVE/004634
the conposition used for the revaccination may
In Q%Eé%ﬁ@@ﬁ"bb&in‘%%ttﬂé rl:oﬂ'g)o%ﬂbﬁ“(.@@& for {Ple%%&%aﬂ&g G54y hSditionally
i mmunogeni ¢ co
contaify gocadieans in camether seecific aﬁbpglmenv;ﬁhe fimgtaogsnic composition for
rev%a?oﬁ%ohta?r@ En‘?%?ﬁgé’ﬂ WRicA sHARd 968N ?BE"IQSQI' Epitopes with an
onposi tion used previ ous vaccl na
ant'Sﬁ@dPrf paEganic Cpm@os'h@mmgénfoc T pGeUY iveecifaion. Specifically, the
n n§-Al I r a gepi
P REEAL U RRERCICT! Spaaatinh AR, th e DhogISP dhigenio
PrepyRtpberagl whichRharest gammem Cdr Liselbepiippeaiwith e ténenza virus or
wru@%ﬁf?é"érﬁ(t, breBalai6h #Rtedi 386U foPtnd Mt JackiRbtiofACC! nation. In
one aspect, the revaccination is nmade 1 n subjects who
have been vaccinated the previous season agai nst
In oridf Iaéif‘é& atheT%Qééi%étlﬁn (€ VA& ﬂ\agb@é‘cté S‘Nﬁmﬂﬁvftbeérg%ﬁcn?%ed the
months after the first_vaccinati refera Y
PreYigyit $rasan ﬁéﬁ'nshﬁﬂl@%ﬁeTmC@BY wva@cmtmna megletad lepgt 6 months after

" the thaécuﬁétroﬁr preke’ia Wg@ttta% ﬁéﬁtﬁ%ftbh%ér@‘fﬁ%@%ﬁl 4t0%oliRi 10 to 12

made i n sub ec S have been vaCC|nat
moR{BeFHSY- tIn cﬁﬂoé*tﬁrrpﬁspgﬁﬁae dpvacaingtierh samape e sybjeatst Wigehpye been

vacBhgRar %cénﬂﬁé&ﬁ!fn vhRp@iny ah lhﬁ@e‘-ﬁzao\ﬂr%ss&r §htfbeh§ preparation
associated with a pandem ¢ out break or has th

therggt whereln at lﬁaﬁ’bo'a%%@'ﬁdﬁ @§sqQfiatad él‘”ﬁcb‘a@ld’é‘ﬁﬂ%m@u@%b"éak or has the

potdriliaftolBY dd3BEiaRARARLa Mndehific BitBRBRE | nvention, there is
provi ded the use of an influenza virus or antigenic
preparation thereof froma first influenza strain in

In atfbﬁhéFBéﬁ%Eéthflﬂlﬁ@?t‘éfseﬂﬁnVéﬁﬂ&mQE&@'|§ pFRIMRAIhE L&oRh influenza virus
herei n defi ned rotection _agal nst influenza

or FiigeRiE; rafﬁearem&fr%@f fEory & fiegh influgpzashigi 18t ihgi manufpgure of an

immuhsg8it Qﬁnﬁio&‘ﬂotﬁ elsah&8int GefelEbN BEbt&dtioM Asgaind@tinfRBnza infections
ising delivery of an influenza virus or antigenic
cauag(gg& %/tr

?aY?T'%ﬁ Infyepgd$raihd an adj uvant as herein defi ned.
I n anot her aspect there is provided a method of
an i muno- conproni sed human i ndi vi dual

vacci hation
ThegPuaRiB0IAaa ptetitre TERoH \AeSiRAURN FABPISINGeReupy P! an influenza
viru§ @R BAtigankpragiratidrbtherdongndian bl AR B8 detdiHamaani c

conposli tion conpri si ng an influenza virus or anti genl C

preparation thereof in conbination with an adjuvant as

In ahether Bstrd,i there. is brovided!d manRilhs vagdigtdbn 8?2, imkiio-compromised
i nve cgmgn provi des a net hod f?{ rey ating humans

U TOYHY  OERIPRIRTEE R 2n NGAY 11196 240G GER.c comprising

adnfleiBRARY tdnomflGaTHRr infrhitbg@Rici cinhpinion oMprdiy ef influenza virus or
don thereof fromat | east

ant eni c
At BEapaip BN TR at SPHEBIPTUBHbAR YA Ao er i defined.

adj uvant as herein defined, said nmethod conprising
In s‘?ﬁi ano hsétr %mbogiment, the invention provides a method for revaccinating humans
previously vaccinated with an influenza immunogenic composition comprising an
influenza antigen or antigenic preparation thereof from at least one influenza virus strains
in combination with an adjuvant as herein defined, said method comprising administering
to said human an immunogenic composition comprising an influenza virus or antigenic

preparation thereof, either adjuvanted or un-adjuvanted.
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to said human an i mmunogeni ¢ conposition conprising an

i nfluenza virus or antigenic preparation thereof,
we@epaoheesoadj uvant ed or un-adj uvant ed. The i nvent PONGBR®6/004634

relates to a method for the preparation of an

Thd rrmaamsﬁnérgo %rm@ssusl anerrraar ksH B Cp?éﬂ%lré‘tﬁdhg ?l %‘rggﬁ’ﬂﬁdﬁogemc

adj uvant in the form of | posome With an in
Comqsriendaomﬁﬁmg@ﬁnr’plrmgegéaa@m@@dtur«remte@ﬁhe foen & liessameywith an
inflo¥rizB vls MPAntigEhiB SrePRRA iRergbd aﬁ@&&@n@@ﬁﬁrtﬁthl\WﬁL

present invention are described further in
follow ng detail ed description of the preferred

Oth@ﬁ’%@ﬁééf?rﬁrﬂ hd\eiheRfes @Eﬁ@%r@;&mn%trgh @Bﬁﬁs’éhﬂéﬁ Qurther in the

ramratlc representatlon 0 aration. |gure
follez/v'ng AgttiechrlescErRs R dhaprefared qrqu@nentg?heaeqfs of

i nfluenza follow ng i nmuni zation of ferrets with

experimental fornulations: Henmagglutination Inhibition

Test (GMI +/- 1C95) before and after heterol ogous
DESERIATHGN(®H RIGWREBockhol m' 24/ 90), after inmunization
FigrgiN1 diagsemn4irl repesiiata@sH SMPIHBMpaktiBanama/ 2007/ 99 and

. B/ Sha don 7/97) and, a{ter het er ol Qqgous chal | enge L
Flofich o Hg Genty Br UG MRS Gdriensa flaymvmpanization
of férirdts alith@xpéimaaaidbrivasies: Abhagglafiralibe mﬂﬁblﬁ@ﬁYes‘iZ()SMT +/- |C95)
bef&h?%ride @ﬁgr& ih%?@e&%%dgrrrapgnmmj @8%%?%9@8?%]“@ immunization
(H1MTTA|MeZ\aCEMOm"b/2®V99$ HBN2N AfPeh@r anzt /1o ?@d‘ Bglﬁﬂggﬁﬁgﬂ@?) and
utrn onI Ithon Te - 1 C95 1

aﬁ%’ﬁ%@%ﬂ?%@ G r@?rgwrarnrgﬁr@%ﬂ edoni a/ 20/ 99,

Figiialg unramz- FéWtcsmdng/EéIZm@uﬂoramdwaBémwrr@s aftdr maaa@ (Daliagyr e

gg,r_r'e Sd@ge fs:ﬁ@glcsgmo\fal JS?F%’”S%%%WEQEB tﬂreﬁa\{pccf‘rne strains of influenza
follg¥aing - Innmumizatiohi @fi. midegwiith Gexpelinertal tforhyulat@dvs: f Hem&E¥iutination

bt 68T TedD 1G85 ral it N ERNGepgoniarzoree
H3NE2 gmvmramgrsmoemdesméngsumzmm general synptons in
o TB " A oA P A T B oo L T o0 T ce
resptgjjsewanlnayﬁmetmanwarzaiirc;ms 1;?]{ mJIOatr (r)]{r? icogrsaa(r):cng

—gﬁa%% BRSSP et -E@edqﬁﬁﬁréﬁ%%@%)‘o@sx g gay 2

ﬁr‘ér\/ﬁrggrgé@ (?ar% 2 fo[rﬁlh LRHbddes! MUNI sation with

vant e ornul ati ons, cofipari ng adj uvants
FlgLrﬂ%VS: ﬂr%;srtﬁe%%g];o{cglr% gé}%ﬂﬁ %Wnbﬁ)trﬁsorﬂ%uﬂ%ns (Total and grade 3 related)

reported during the 7-day follow up period following immunisation with adjuvanted

influenza virus formulations, comparing adjuvants having two different concentrations of
immunostimulants.

Figure 9: Humoral responses to HPV 16 and 18 L1 in mice following immunisation with
adjuvanted HPV formulations, comparing adjuvants having two different concentrations of
immunostimulants

Figure 10: Cell mediated immune response in mice: Intracellular Cytokine Staining -
VLP16 and 18 CD4+ T cells following immunisation with adjuvanted HPV formulations,

comparing adjuvants having two different concentrations of immunostimulants
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Figure 10: Cell nediated i nmune response in mce:
Intracellular Cytokine Staining - VLP16 and 18 CD4+ T

W@ edo7m6d90t | ow ng i mruni sati on wi th adj uvant ed MHPGB2006/004634
formul ati ons, conparing adjuvants having two different

Fi @emqemrbemdneﬁ%fgbee.mmb&léewmgwa rﬁmh% tion with adjuvanted
_.q_p__d_ l;]l isa %n with adjuvante

roducti on of Specific B Menory cells
HPY mirimustiensn cpmpariag; adismardsl hpwng otwmléaﬁer@ﬁg, concentrations  of
imnsupeB@&hLBstsad] uvant s having two different
. concentratijons of inmunostinulants Fiqurel2 : ) ) i
ﬂgﬁ&&%,u nPE&inie nepipRasishn off adij\apias & PHeUFeBaIRDIRACeS In mice,

.ﬁg BRvarts Rbify tWOBRacnDEbRENHRAL B muﬁ&uwants
ferent concentrations of imunostinulants. Figu

Figy g 135 |F;H@§apﬂ ¢ ARfirgB §B AL fitei foflewipg lmmupmlwgwuh adjuvanted Gb

vacblﬁ”éltﬁinﬁ)%hhﬁ Edj‘M/ér'i’ts ﬁQi/lHé{ s Giffeleht ¥eHeEhtRRions SFPRFhMtimulants.
i adj yvant s havi ng fferent concentrations of

—Qi&wﬂ\ostci"%lﬁaarﬁ'g A'ii‘i' g‘a'}/'é( pgutratizinge fiters Jollgwing dnunisation  with

adjm@blfeﬂablbzl/étﬁnrfe' tRispating | Supdvaats FEURG SAbl @ffeMint boncentrations of
lmn&lnjpuva ted Gb vaccine, conparing adjuvants having two

PUPWATSconcent rati ons of i nmunosti mul ants. Fi gure
Figdrd15Mnice ARti-oBaEBISA Lifefs fdllb\ﬁlhé irh@uhRidtowitHEY W=k BB ccine.

uvan cci ne, 16: Mce antj

Fiafeyd: R FALCMI s ERNg tiars 5 v RradtisgionatinAd vanted gB
vacéiflg uvant ed gB vaccine. Figure 17: Mce study: Cell

. Medj_at i ecific + and + cel |
FiadfE\ 2, Flis TH0 o Mettin Rrosniy ool spogs o kg cell
follerYQS raaﬁgﬁulamgomm & PO I gatpepraesRV @uy§p6§ seMrrdeirrsrﬁumbéuon)

i iated i C
Fiagigy 18 Wi St | S MEPBIRerE o Y ePait Chizs ofowing re-
stimulgioal with tvaBdifersnt drsadetloflay®opos §BSsEplies (21 days post second
. Imunisation). Figure 19: Mce study. Cell Medi ated
'mn?%‘ﬁ?ﬂ?? - CW specific CD8+ cells follow ng

Figuirestto: nMicatstualy. vEdlihMbavatedi ifrhement- mvmesmofcmmmb felfowing re-

sting iz BEOHE e (e GrPotoal 5 1oLPL SPciP) ety e hdevs Boki second

imnitinisatiom)por ozoi te protein CSP fol |l owi ng i mTunl zation

Fialjg; 2t SRR Fhg FRRIAET RO 2DaS: GRS AR gip protein CoP
follaving emtrualzatiers W|tF1| gd)oeantdd F{Eswnaﬁabcme reanicantcompaing adjuvants
e RS2 B oRER eipBuBie ey on (1B)
Figure 21t Gxsonet@eam gnittajdy isms sGIWIT) aAgdimstitepatiis B barfdce amtigen
(HBSY\%"O\}VIfnfg ?r%r%ﬂtnlzgp oncv?/rﬁ (? EJ\Ila%rt]ed RTS,S vaccine in mice; comparing
adjuvants with immunostimulants at two different concentrations.

Figure 22: Ex vivo expression of IL-2 and/or [FN gamma by CSP-specific CD4 and CD8 T
cells following immunization with an adjuvanted RTS,S immunogenic composition,
comparing adjuvants with immunostimulants at two different concentrations.

Figure 23: Ex vivo expression of IL-2 and/or IFN gamma by HBs-specific CD4 and CD8 T
cells following immunization with an adjuvanted RTS,S immunogenic composition,
comparing adjuvanis with immunostimulants at two different concentrations.

Figure 24: Humoral responses in mice following immunisation with adjuvanted trivalent
split influenza vaccine (A/New Caledonia,A/Wyoming, B/Jiangsu), immunostimulants at
two different concentrations.
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Figure 22: Ex vivo expression of IL-2 and/or |IFN gama
by CSP-specific CD4 and CD8 T cells foll ow ng

WO povon6geat i on Wi th an adj uvanted RTS S i nmunogReii/GB2006/004634
conmposition, conparing adjuvants with immunostinul ants

Figile b¥0 ddyf ﬁ{e%Patte&c?HlFrg%Er?és BRs: |r|h: g ée@l@ i gxin)(r.tﬂrﬂsatbn with

expreSS|on L-2 an
adjyantesh dfrivgentT iafiienza f wagcg n(é\/rg ﬁabdpnlaWWypmlmn B/Jiangsu),

imAdhssiisds ﬁﬁﬁé%lﬁém%ﬁﬁéﬂtr‘énmos' tion, conparing

adj uvants with i nmunosti ants at two dlfferent
Figurg26s (Rreelinicghkesulls igupiee sampaingofay gk vapritrseadjivantvidie ASO1B or
AsG | owi ng i rmuni sation with adjuvanted trivalent split
“influenza vacci ne (A New Cal edoni a. A LL/ yomi ng,
Fiaye 127 ny@)) nasahivgpd sireenielieming atimingoansd ehaliease with influenza virus
antigens entimAunRBSorT WitHT ANEw: CSRbbNITRANGERfg! @/(ﬁ%su either plain or

nse in mce follow ng i mmuni sation
adJ‘é"@“Eﬁ?’athBoaC{JWaObIC@mPOiS'HWSuéﬁ@ﬁr'ﬁﬂa@:dmﬁwneﬁi}ﬂ\!éﬁﬂts at two different

Con@@ﬂ-,t%j@ﬁg an R M ng, B/ Jiangsu), jmunostinul ants at
i fferent concentrations. Fi gure 26: Preclinical

_Eiés%ﬁt s BopVriemperaHieamongoneying feripis &llawingaBiimipgrand challenge
withMirfiie A bRt §EnsASAhRunfsagsr %t%?A/l\Vév!i adaldihi A)'Wﬁi?nmg, B/J|angsu

titres followng primng and challenge wth influ
eithgy plgid ofAdjuyanted W'tﬁrﬁ‘i'm’{?gta‘%qni‘.ﬂ?swpﬂﬁ CoRipg immunostimuiants at two

différahiesPBé mraAibMy oM ng, B/ Ji angsu either plain or
adJ yvant ed wi th adj uvant conmposi tions conpr

Figyrgy29nos t AL EHers tth?\ﬁost@'rﬁ'@Ff@ntnv%rﬁie/@ﬁwgfqrmwfaﬂon following
mrrﬁdﬁ doHbS aﬁdj @h&ll@n@@wﬂﬁﬂﬂhﬂeﬁﬂmﬂbéh %Feﬁ)afﬂmhé Ofrhi@nibdtion with

er ollowing primn enge with inf|luenza
NN&W@%@&@ NM‘Zxﬂwg%rtEﬁ%ﬁanmth&r R@W%&I diiyapied With\AFBIYARY
conﬁdoémangscgm@né.irhgeurnrﬁurwsnmgran&ebtW@amﬁén%éﬁteaﬁamnt
osit /I i mmunostinul ants at two
FialfB 0o, erni B P M BHasY R SrBstaAed far chpliesgs following

‘lmn’ﬁLQfsaitlbﬁ? afd 8hdlRhHS with irtfliena éﬁti@bﬁ? Rlepapetiohs.e Inhra b tRni vilth

f ol W n ni.satjion and aIIe e with influenza
AN G4lehoTh. ATV S Gt s TReRp By B AckeieRah B vant
confptisidags tempvisiipimmghosBdiadRgs twe diffefint BbrdeRtrations,

adj uvanted wi th adjuvant conpositions conprising

i mmunosti nul ants at two di fferent concentrations,
Figure 30: Anti titres for B/Jiangsu and the drift

chal | enge foll ow ng i mmuni sati on and
DE%@@PQRE%‘%%;T&&MH uenza antigen preparations.
| muni sation with A/ New Cal edoni a. A Wom ng, B/Jiangsu

either plain or gj uvanted w th adjuvant conpositions
Theciepentdnyrterenhame stscavares that an adiwvagt cerapesiion which comprises a

sapBRNCHBEEREH 9MSne form of a liposome, and a lipopolysaccharide, where each
immunostimulant is present at a level at or below 30 ug per human dose can improve
immune responses to an antigenic preparation, whilst at the same time having lower
reactogenicity than some of the prior art formulations where the immunostimulants were

present at higher levels per human dose.

The present inventors have further found that an influenza formulation comprising an
influenza virus or antigenic preparation thereof together with an adjuvant comprising a
saponin presented in the form of a liposome, and optionally additionally with a lipid A

derivative such as 3D-MPL, was capable of improving the CD4 T-cell immune response
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DETAI LED DESCRI PTI ON The present inventors have
di scovered that an adjuvant conposition which

W@ peses a saponin presented in the form of BCT/GB2006/004634
| i posone, and a |i popol ysaccharide, where each

agdn@é@%bhﬁ&é’naﬁi ahtRyeRicC&Hosftons mrrﬁié‘?éd W Rt &?Alﬁéﬁ mh the un-

5) hunan dose “can | nprove | responses
adllé\fﬁn Qgeiires OF aptigenic aﬁepamqnsthemoft héhg éwuﬂatms mﬂwv@gted with

sapbﬁiﬁ%reééﬁ@@ GO ERY Fdrr‘;nYOft Q%Bossd?ﬁ@a aff a P%tﬁe‘o%lg‘%&%g Jg induce anti-

fornul ati ons where t i mmunosti nu
inflygnzg Cfpfed qe&!m@nﬁ@s cm%cﬁ@%t@ctlonrﬁ influssea epitenasmresented by

MHbaé'I@ssf Iy Hdﬂa%hle%om pr8&dnt 3pplicahl Ba%and Hatidkirive to target the

g)rl sing an influenza virus or antigenic preparation
Ce"t"ﬂ ialgf IMBWBE fyFteM thhordar iijnglaase resnapsiveness adaingsdemelogous

anddritSiEMicAea 'sf?fmh@@.lﬂoﬂﬂ@b&ﬁat&m'drﬂ‘?%%’on)and optionally
additionally with a lipid A derivative such as 3D ML,

was capable of inproving the CD4 T-cell inmune

It isf @%@@aﬁ@@%bmﬁfenﬁaﬂ @heaa?ééaﬁrh\@ht.&ﬂtﬁagﬁ@ SorfHBRRAL FdrOlke in the
ared to that obtained w he unadj uvant ed virus

onp
pfe%%ntaiﬂw@'eﬂufeaxbrb@pa%ttpowov'ﬁef ébhumﬁ% beffam gese-Peection against

mfhﬁﬁﬂzé\f@lm\,ﬁ@ relvAdtirEhBR néé“a%(e%é%mﬁﬂe'di‘m{ﬂé? of RifBREuiects meeting
osone are advant alq%gﬁﬁ:sq%@use to i nduce

the éﬁf@?ﬂ?ﬁ FERIES ebarote poerged icanpirrepgeific embodiment that

the @Gﬁﬁﬁéltl@ﬂfo@ﬁsé i the PRdsene PivE RSP ERS Mt £k BYinMike &hR%sr B cell
nol ecul 3@ The present applicant has found that it

memQWefP?F?é%ﬂSP owing fa? et veeringlion jof adMap syLierwand adyahes prmoral

respdhs@fEIRWINOrev ASHIrRAER, doRFIRPESIOMBE 86 2dRUANES ComPBBtiGgouUs
and drift 1 nfluenza strains (upon vaccination and

infection). It is a specific enbodi ment of the present

The naeRiVehRd tinfRienidhecoriitemibhs | actordify f8Sehd NintdifioRr A&RN several
i nvention may be able to provide, 1n humans, better

adveRiages;r ot ecti on agai nst influenza fol | owi ng
ngevm nmmawdolmmmg@ﬁ@msﬁ@y »bm aﬂlbﬁ 6 sdicre \@éakhume response in

fl I

IhE Eldegh Poppf Tover OB ¢ 2. DAL PVEELY$ArS of age) to levels
errtwénrrrey@uﬁgfwoptd(anmmp@ﬁuwr qrn:efl @éspbﬁ@es) n the pr esent

ntion will also duce a B c
P T TSR s SR oise P ares PSR oSSt variant
hun@nfted) infliehza @tnajnsg hi gher hunoral response foll ow ng

ed, to.the un-a vant .

oS ok Ml R G P RS eTr99%ah Ja bt SRp8dena siuar response,
acaohusligrgutiny tame incressat | eapaaiy en Seaser 8l eatlrgeriopg@Rinddrhics for
An | gﬁ]rﬂ?ﬁ\jed I mmunogenicity: they will allow to restore

ne response in the elderly peope (over 50
years of age, typically over 65 years of age) to

In %1 gig%ﬁ%%%asp o*‘ they ?#vn%tlgr? omeem\(/gn%rlsbﬁg e %ggé\PerreJ tﬁaetI !he adjuvant
composition as defined herein demonstrates immunogenicity results for both antibody
production and post-vaccination frequency of influenza-specific CD4 which are equivalent
to, or sometimes greater than, those generated with non-adjuvanted vaccine. This effect
is in particular of value in the elderly population and can be achieved with an adjuvant as
herein defined containing a lower dose of immunostimulants. In addition, reactogvenicity
symptoms showed a trend to be higher in the group who received the vaccine adjuvanted
with the highest immunostimulants concentration compared to the group who received the
adjuvanted vaccine wherein the immunostimulants is at a lower concentration.
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2) An inproved cross-protection profile: increased
cross-protection against variant (drifted) influenza
W@ 200ai068997 3) They will al so allow a reduced aneCTyEB2006/004634
dosage to be used for a simlar response, thus
ensuring an increased capacity in case of energency
(pandem cs for exanple). In another aspect of the
Thesp fiagingnean baapnling éneibpsfonay ef e sepweandisens and thether antigens.
adj uvant conposition as defined herein denobnstrates
i mpunogenicity results for both antibody production
Saponin adidvantacci nati on frequency of influenza-specific
CD4 which are equivalent to, or sonetines greater
t han, those %enerated w t h non-adjuvanted vacci ne.
Theradjuvagt eRROSION; Gf thexinyertipngonprisesa $aren adisvantpsesepted in the
fornPePHligsome, and can be achieved with an adjuvant as
herein defined containing a | ower dose of
i mmunosti nul ants. In addition, reactogenicity synptons

A parienedl suitabRRBpbifin A& délegrli‘ﬂ‘fe ﬂr@sén‘ﬁ ﬁv@ﬁﬁ'ﬁhﬂs A A SeEits/Eivatives.
t he vacci ne adJ uvanted wth

Quil i §3RGHR) PreReEatien iradaied Hpmothe @@H%hfr\@arw yere QyillaigpSaponaria

Molihﬁ(larﬂaﬁ@é ﬁ@ﬂdéé&ﬁb@&by\wgg%ﬁrd/@ﬁéﬂ el mqpﬁﬂ'énﬁhé‘djuvants” Archiv.
nostimuylants is | ower concentration. The

far fiiena?ﬁ?g%te \A'HJSB%S%{wsi Yl 4. Gomringer SiengaopeRe PaAres4) to have

adjLﬂ'ahﬂ G2NBy. ROAFiddfraynhsits antud ﬁnﬁavemﬂ%dlatéglwmc WhRth retain

ad SRR BRI SO assa FO D Bl A G 3P4 Fagb e example

QSPaR@QIS2g Yhigs kol bé @EA?earﬁﬁQABﬂ N Ad9P1 1gSenatlra B@pdafreé@rnfed from

the bakiculive Sardtieria MG whih usws RS St 4GTLs). Th1

celld @@ éaplrédoanuﬂarﬁageaararmbb@ rétpoAsyl anasss fd bﬁdfer«ﬂ@ﬁ@épmﬁi in the

aar d et , In 1974 (" Saponi n adjuvants”
CO”%}/‘E?%% gf‘%ﬁ?"fdmée B%ante Virusforschung, Vol. 44,

Springer Verlag, Berlin, p243-254) to have adjuvant
activity. Purified fragrrents of Quil A have been
In ai stiibbleddrmbpf tHeLCesdnit dlventioraitine a@t}anﬂ/raadjumrtt iwjthinythe immunogenic

t. th
CorﬁéMggﬂQH is % gii\%gY& 'o%9ﬁ§ﬁé}% @%’iﬁj&l WIJ é]Jer a)( 5&&&%Ioglcally
activgairagtioncgf Quil Assyshrg QSal 7 @%19§rﬁ1n saéah x/@§ £%-oM PR embodiment
the RamisosHi or@JdJﬂ hé]l@/e‘hﬁm%@ﬁtbﬁ! W@'lhﬁﬂmowglc@hy b&ﬂ/écé%ﬁ)oﬁ}@&?actlon in

subf Yo s By (BielsGANE e GomaSsaRaitane duRelb apRam-Qs21 i
sub‘sthatnailgmbeedormf thahis tpsagahé QS21anbi least 90% pureyfdra@kample at least
950/&?‘{%} 8|fe%ttlélaest Bé‘%ﬁo%% i nvention, the saponin adjuvant

0géni ¢ conposition is a derivative of
saponaria nolina quil A, preferably an i munol ogically
In a specific embodiment, QS21 is provided in its less reactogenic composition where it is

quenched with an exogenous sterol, such as cholesterol for example. Several particular
forms of less reactogenic compositions wherein QS21 is quenched with an exogenous
cholesterol exist. In a specific embodiment, the saponin /sterol is in the form of a
liposome structure (WO 96/33739, Example 1). In this embodiment the liposomes
suitably contain a neutral lipid, for example phosphatidylcholine, which is suitably non-
crystalline at room temperature, for example eggyolk phosphatidylcholine, dioleoyl
phosphatidylcholine (DOPC) or. dilauryl phosphatidylcholine. The liposomes may also
contain a charged lipid which increases the stability of the lipsome-QS21 siructure for
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active fraction of Quil A such as Q@S 17 or S-21 ,
suitably Q5 21. In one enbodi nent the conpositions of

W b@7/esgent i on contain the inmunol ogi cal |y actP@EGB2006/004634
saponin fraction in substantially pure form

llpOEéFﬁé@E%bMSétlhgf %Uﬂé@é‘a‘ fdid®NSn Qlﬁesteh&hs'eg\fﬁ@tah%'ﬂmﬁipﬁl?eiqged lipid is

%2 in substantially pure form IS to s
suitgldy 11-2Q%aw/W.cpreferallyo iP%; Ther raé‘%a%ﬁ"ér%ttolmph@@% is 1-50%
(mdl?H{o?; stiabRtoolBst 98% pure. In a specific embodi ment,
Q521 is provided in its |ess reactogenic conposition
where it is quenched with an exogenous sterol, such as
suiteBR! esiéBlsO! infifde ©pABtErol, S%Ylglrn \M% e%rtér%%o] f ferol and
| ess reactogeni c conposition erein I's q nc &d
cholgisteriolan ax sxjen dadicelnn| esbedimentextihet adjuvant spmppsiian comprises
hofERRsl dEedtbrol,  FResAR e LRE
chofd Erol.t Pfe %r'%lsr‘ar/g/ﬁ/%%?}g‘lé)\dnég the faﬁ %‘é&%ﬂ]&t—:‘ olesterol is

| posone structure

discigsigd dn thervlenckéndexpbb frels.. Have 3h1 yamnataraﬂy QceHsing @tlerol found in
aniha@hd, for exanpl e phosphati dyl choline, which is

suitably non crystalline at roomtenperature, for

exanpl e eggyol k phosphati dyl chol i ne, di ol eoyl
AdjLW&ﬂ?@&]ﬁ[Bésqjt)an Rt Heﬂﬁveﬁnﬁ@?@mﬁﬁsnﬁd 6394 %hd 3 sterol, cholesterol in

phosphati dyl chol i ne. posones may al so contain a
Parayiar oYW ¢ ﬁﬁefaemddﬁa@@w@catywenmmam muqomp@'ﬁm@mﬁem which the

sterbl iB 28581t Ak thé 'éHJ‘EI(/éHt%ﬁE@trlé h2hiSRES ROAR t?fst dies may be
saturated |ipids n these cases the anount o ar ge

asspssercrardingto 419 rve@oé@wo&pwd pAMPEO4 KpO5Thesiprof Aecording to
the MBI takeR O kA aRRASGEHIus %’téi‘ol' Se. b é@rcﬁ WhRh st endogenous

suitably 20-25% Suitable sterols include

to the paRisdTEN Wh@h”@%ﬁ@@éf"&lpfe@@%'éﬁﬂe” Rt doaddegte Eiepantigen
pre@d?gtl&mf' Ds&fuRhtly ANth® R ikt b @%@Iétl&mgkﬁiﬁf‘fhe dtbr may be

J uvant COﬂpOSItIOﬂ conprises chol estérol "as sterol

add?ﬂ é'%”%%lé?séﬁ%efﬁf@%“m Rhihgrantigen Rreparation pih thasapenia
adjLﬁﬂaﬁi 8§ using! for éxaih;aéltﬁé §§bdn"h r‘nh@, e GlierlCREE With m& é}erol Suntably

as. a natural y. Occurri ng st er ol
the SxpsoRB Risralis assapiatparie tf@oﬁ?@@@ﬁﬂtadwgans aavsriverl i Dae/33736.

conprising Q821 and a sterol, chol esterol |n
articular, show a decreased reactogenicity

Whers %P%ta’etsép%‘ﬁﬁr% iqn i8/6354 T thiralip of He2d ¢ éﬁe&?' W'"styp'ca”y be in the
ordésrerioo toh: thM)es@@bNVcﬁa‘ﬂhe@T fiaotoi151 (tha?idgﬁgferably 1:5 to 1:1

eactogen|0|ty st udi es may be assessed accor

(W) eSUHHEePW XEe3H %@1%@&8%%’[\/@169@103@7%21 sgeel Seipg ag least 1:2 (wiw).

In &fé@nﬁboﬂﬁnér@ tHee ratity @RtQIM $t8rd) akenst QuWRaNTRE sterol is suitably
enous sterol i.e. a sterol which is not

Chol?ﬁ Jenous to t he organi sm from whi ch the antigenic
preparation is taken but is added to the antigen

0B A0 oS S ORI i Beeefo FEGE DSt yonnt
struﬂmbﬁewﬂﬁﬂtsafp@hﬁbﬂ\ﬂhuolha@é el dUREHIGRN ird BRP AteritireNinkLEd Escin,
which %as 2N described in the Merck index (12" ed: entry 3737) as a mixture of
saponins occuring in the seed of the horse chestnut tree, Lat: Aesculus hippocastanum.
Its isolation is described by chromatography and purification (Fiedler, Arzneimittel-Forsch.
4, 213 (1953)), and by ion-exchange resins (Erbring et al., US 3,238,190). Fractions of
escin have been purified and shown to be biologically active (Yoshikawa M, et al. (Chem
Pharm Bull (Tokyo) 1996 Aug;44(8):1454-1464)). Sapoalbin from Gypsophilla struthium
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adj uvant, by using, for exanple, the saponinin its
form quenched with the sterol. Suitably the exogenous

W@ L@ro89s associ ated to the saponin adj uvant BGI/GB2006/004634
described in WD 96/33739. Were the active saponin

(R. %@%h%‘f‘af S19882).. PHARG. B, ﬁ % %3%%%% %ngf)%\? %ééﬂbed in relation

C ‘be i'h the or
to '§é€>%m09uwn\mre¢xampl@ to 1: 1 (ww), and preferably
1:5to 1:1 (wWw. Suitably excess sterol is present,
t he ratlo of QS21:sterol being at least 1:2 (ww). In
A keyaskeah 8fitheerresent fieveptian s tae fagsihat dhe ingnunalodically (afivg) saponin,

whla_l’ﬂ@s prarerloly 824! taRlpe G 68 1dwWe?! am&idiS thats 84! previously been

ponins are derived fromthe plants Aescul us

thoygT} el SHFAPI abaisp ARG, er exemplerpaineern e 3Qugaer flyman dose

Oftminmuﬁt%\ﬁﬁlc%%ogﬁgﬁn bed in the literature include
Escin has been described in the Merck index

(12th ed: entry 3737) as a m xture of saponins

TheDGRKhtiN® thBrekdte prReMesT a tIﬁlﬁnmr(ﬁﬁecBﬁ%%nﬁﬁ@&am&-%mposntlon

Aescul us hi ppocastanum Its isolation is described by
CO”MFWF@@}F‘QBJ@!@BY]WW&%*PB'& pisferalpy &f2dy | at a level Of 30pg or less,

for &amhsié BbiWegh-1RMeSINg .4, 213 (1953)), and by
i on- exchange resi ns (Er bring et a/., US 3,238, 190).

Fractions of escin have been purifi ed and shown to be

In dHeOb@BbEiRIhY € inhiMend, \éﬁ@hd:d?%&lt% iRta dblumeChBith P@%Uﬁ%ble for a
Bul | 1996 Aug; 44(8): 1454-1 464)). Sapoal bi

hum%ﬁ?&%@%%vmaa Ao o ey FTRUNogsBis RRSISttian compges Qg21 ata
levdPloRErouRE! 25 pg 4& e%%l@géﬂ/ve@ﬁ@oal 80 }J@e%itéﬁﬁﬁl%’m@@tﬁj 210 29 pg or

relation to uction for exanple y aspect

betyeen feang ¢8 éator Pﬁ gr .2éﬁnfﬂ§7m9e°rfb§8¥e% artoh%G Yg, ‘or 25 pg.
In ArBMEIOrABOEREAY t@@mumnsmnbmthewmrﬁqug%ni@r@fr@mmoh comprises

be used at wer amunts than ha
Qs?:cf @&? lﬁygfi?r} ewK 1449 gat ?Qrsee@mple Reivesh P@ngtﬁu& gtitably between
6 arkdny ugf foF egarape betkehwestd 13 g§dr B&iBen BeInd PRy ordSReen 9 and
of tgs I mmunogeni ¢ conposition. The invention

11 1%, &F dPeg-e provides a human dose of an i nmunogenic
conposi tion conprising i munol ogically active saponi n,

i heF S, St Ris o o R Sopd ion comores
Qszﬂnvaquﬁ@nof@rcmmssggt fopBxarfipla bga,{/emﬁf aﬁ] ohug, &r Betiveah2eand 8 pg
i munogeni c
orsb'g?mgg?t?"iggﬁs V%@%‘{]Eﬁgﬁgtop ﬁ%\?el 01Ee ar oundgzs Ny,
for exanple between 20 - 30 ny, suitably between 2 1 -
el Rl ARG B AR e i S ISR a0 T 10,0

15, GB’ptD'ﬁllmnB 20,2, hanx6) 2d03% 28 27 hEs, i28B0.06E (W/¢) per human dose of
th osition con‘grl ses (S21 at a level of around 10 ng
GHE'T' NP EEAMASE°Bet ween 5 and 15 ngy, suitably between

By the term “human dose” is meant a dose which is in a volume suitable for human use.
Generally this is between 0.3 and 1.5 ml. In one embodiment, a human dose is 0.5 ml. In
a further embodiment, a human dose is higher than 0.5 ml, for example 0.6, 0.7, 0.8, 0.9
or 1 ml. In a further embodiment, a human dose is between 1 ml and 1.5 ml. The
invention is characterised in that each human dose contains 30ug or less, for example
between 1 and 30ug, of QS21.
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6 and 14 ng, for exanple between 7 and 13 ng or

between 8 and 12 ng or between 9 and 11 ny, oMOng. In
wa2doasseer enbodi ment, the hunan dose of the PCT/GB2006/004634

I mmunogeni ¢ conposition conprises Q521 at a | evel of

Th%‘ﬁrﬂ}éﬂﬁorﬁ EL'IFEwerfpg{)w@é%a%'ﬁ' S RRhRBMpdsifAsH c%niﬂiﬂsmgrSOpg or I4ess for

tween or suitably between

examie Betgen drars Gaye, of GEE aRYRCali B SoRIaEa cPETPBEHon Wil be i
a h‘ﬁﬁ%ﬂm&e%}fa&fe v@:lun?e 1Whef‘e the acﬁuvzaﬁt isBin 5911%&@ ’forilrlto Qézcombmed

W|tlzg Ilng forggof a@gantlggnlc ﬁgmpg#l(;gn ﬁ@(aqiwhc%g%anﬁn WlHQe in @ human

dod TEURBRE DIGmE QRS iid 'aQBroxﬁYatéIP%dlfeéﬂ”fﬂheththBeGiQﬁ@l vbléme of the
meant a dose which is in a volune swtable or hunmm

humar doses fifrexpmple; ;880 pkvalanerpnontgndgdihyman gpse pf . ) Gl or 2 250
pl IR IFERRY intéhddMRin&P88sd &f @55mm Thé %dﬁlvéhltr &dieposition is diluted

enbodi nent, a hunman dose i s hi i m, for
wherx sppbiaed \A@h tihe antiggngcompositigp tq p;ﬂVlde|the gnglfhl{rm dose of vaccine.
Thé ﬂpélq}oﬂ}%ﬁg of SudhUdcR Wi TP cbarsBeiegshehdaht @ thelinflalMolume of the
The invention is characterised in that each human
adjgwHt HORPOstiRg A1d Fes ¥olumgy ofeR0ligsNCHBRARIIOR 3d fgeﬁd‘f%g??g adjuvant
corﬁﬁos@%%l I B élfé‘r‘r‘?é’ﬁvéoéhfﬁw B lighiaVadie&nans @dedﬂt@ﬁéconsntute a
nposi ti on conpri sin or less, for e(?
yoBRHSREANtESR FEMBBREN o t@e%bm?f&a‘ihﬁw & <itable volume of
theaéﬂj%ﬂborﬁﬁm &1 pprodirhateleedual ﬂ) ﬂh@ﬂ’ﬁl@l G@Smesﬂltheibhman dose.
ume. Where the adjuv is jin % ? 1I)
Thg SRR AT Fompps i & e &r el Eaéwr% he"oPhifed antigen
corﬁ%ﬂ?ﬁlﬁidt TR fmél[l@brfl@li dySe tarf 0ayOsdtiveen 0V8 hhd hes n:n an a particular
hunman dose suitabl e oxi mat e hal, f
emBpOIRE! iR ACRE b VB HB S R A Gt Ccfpgibeion of the

mvsmﬂmJJNm @m{iﬁ@erﬁ leval sfM@SLPEt 3N belaWe:mlﬁg fmurmamdkestmtwéen 1 and

30%@ Rtjer@ qul huﬁ}%go%ﬁﬁuéﬁth%m%%@%? ?raﬁ cf @ea zfzrh?caavw(ﬂ gﬁmposmon of

thélﬁ@‘ltl@ﬁ%w\bdlﬁpﬁéé% @néucge:rsznoarm@etowo p@ fprr e»xanmla&e phisveen 1 and

30&@2tgr q%l @%fa%gagpgé) Nhe ljogg?feor?&gﬂ{)pl &ﬁa Wgan ﬁpp%osi?gﬁ erendent

onVRh&tRBr @he tafivad uumpbs,lwmsmttanm & bet kembivkd nwittofa liquid or
gen conposntl{an added. t o the adjuvant conposition.

'VOPHﬁ'%FHj 2AMOgP SAFPORIUNESAPHNAY. 11 quid adjuvant is used

to reconstitute a Iyophlllsed anti gen conp03|t|on
his e i me dose SU|tabIe
SpaaTcRIS A oOSTpRLIa B S VAP R RIELD: O Ga PhosRs Bt s,
forf éxaddple/ ot Witar@burithe 1Ntomed0 dgge/v) Pee cbmqussmbradpwamferably in an
to the .vial :
aria)B 1P 48cbie RHER peb pbuelof cosdt AL e gbgse is or
ex8mpleVaiyyofienees 8).657a809, 105 1M 12,113, 44 pta, tli6c avy at8, 19, 20, 21, 22,
S hj
235 okt o PR S0ch he o BBl 01 B By S 16, 41,42, 43, 44, 45, 46,
47, 48, 49, or 50 ug (w/v) per composition dose. More preferably, QS21 amount ranges
from 25 to 75 pg (wiv) per composition dose. Usually a composition dose will be ranging
from about 0.5 mi to about 1 ml. A typical vaccine dose are 0.5 ml, 0.6 ml, 0.7 ml, 0.8 ml,
0.9 ml or 1 ml. In a preferred embodiment, a final concentration of 50 pg of QS21 is
contained per ml of vaccine composition, or 25 ug per 0.5 ml vaccine dose. In other
preferred embodiments, a final concentration of 35.7 ug or 71.4 ug of QS21 is contained
per ml of vaccine composition. Specifically, a 0.5 mi vaccine dose volume contains 25 ug

or 50 pg of QS21 per dose.
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invention will conprise a level of Q521 at or bel ow 30
ng, for exanple between 1 and 30ng, per 0.5m hunman
waelo®e/ 60T t hernore in this enbodi ment an adj uvB@it/GB2006/004634
conposition of the invention will conprise a |evel of
Q521 at or below 30 ng, for exanple between 1 and
er 250 nl of adjuvant conposition, or per 500ni
Th%ﬂowp{j@&aﬂ iz SHiRRA eblerio apencrean iDMUNMEespoNse fie an antigen in a
hurﬁéH LIM"&% |<:%%'F @&ht%!o%e Sg1n 'ta%oglﬂ{j%gtﬁ.%g\évﬁlﬁh GRPRIVBS theMrbRublogical
pot?@%@&thwr@msgs@@mp@m ip thﬁelﬁa@gmt%aommentmh or compared to
thel dohge8ih , TRt
ompeRneR oAt LARD i IR e g Rl Sleoptdtie from o
reaE‘@ﬁ%%‘FthPreﬂedose preferably in an anount of 10 to 50
my (W v) per conposition dose. A suitable amunt of
21 is for exanple any of 1, 2, 3, 4, 5 6, 7, 8, 9,
SD-[PL Adjuvapt 13 14 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37,.38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
The490m6q5|t57(§1 fHﬁh%rV\gqmprﬁgg a@cﬁﬁgg@pgh %U\@@gyhlckyw & lipopolysaccharide,
suitahl§f £ mdRltxic Q@ﬁ@atﬁ@%fnﬁpld W%&IJUTaQIW Aéndphodphdi i W or more

03|y§| on dose. g nposi ti on dose W |
Parﬁ“é"ﬁrb(r{fg %C#MBBQROS@O@' ll'ﬁ' f\dmab'd\ﬂ'?'-)l m. A typi caI
vacc:|nedoseare05m, 0.6, 0.7 m, O8rr1 0.9
preferred enbodl nent

or 1 nm. In
3D ﬂf’ﬁ&é soiridgnhemas MgL oy Qﬁ@?ﬁm@@aﬁ%'%@%% n@ncHie referred
thro(@h6iitN theC Gﬂmﬁéd’cl 849, MPL 5 3puviper s@e Sforl exegsté,NeSAPaRNt Nos.
he rred enbodi nents, a final concentration
4430786 Wb G T80T g0 et 1D Vighimily ool Gpa T cel
resp@fes Wﬁtlhcgwrmigt men) pg@r&ﬁyﬁd @@iském_ ébnobeggl’ﬂdu\éé@ &cBétding to the
e ol u co or
mefioas oS5 BB oea20 BT A CHBFPoln eis s, BRUIRCY drfeacylated

mohcb‘ﬂﬁd;@ﬁhdrﬂ&pﬂ%ﬁnth G, 4I'6 ané hgadted Bhéiné‘l LP]‘&IléraHI)ﬂln the compositions of

ul ar a suita anount ch
the Préset BeSttied sin?ﬂhpﬁstrfieg% AP o EsA: Shal Potink SOMPL has o partile
sizeS QUFO &t iitoMag PEPsteRie-filterddN@rdigAth WV anhefitdrOBRess ipkdfitations are
or conpared to the conposition adjuvanted w th anot her

desexiped IR YRH/218R71 st bei ng acceptable from a
reactogenicity profile. 3D-MPL Adjuvant The

conmposition further conprises an additignal adjuv

A KiiasRerisofaing i R5BRsaNt yaveptdm s e, 2t fRahtins RoRRbiFeEEhaY de, which is

prefée&ulweDLMBL Otar ibBi Gheh atpl@Wbir @moahisythaﬁmh@@p.agglyIbeen thought
rmreogartlcul ar | 3- Deacyl at ed

”Seﬁﬁn%}btﬁg'é’r?&ra;)?v?' PAMAO[ 55~ W@mp's@emen & a5d|3§Hgn #&F human

dosk ¥ tHeaRRnUdh ey c@nﬁwtﬁfﬁ t hKl i ne Biologicals N A and
is referred throughout the docunent as MPL or 3D MPL.

see, for exanple, US Patent Nos.
The invention therefore provides a human dose of an immunogenic composition

comprising lipopolysaccharide, preferably 3D-MPL, at a level of 30ug or less, for example
between 1 and 30ug.

In one embodiment, the human dose of the immunogenic composition comprises 3D-
MPL at a level of around 25 pg, for example between 20 — 30 ug, suitably between 21 —
29 g or between 22 and 28 ug or between 23 and 27 ug or between 24 and 26 ug, or 25

Hg.
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4,436,727, 4,877,61 1; 4,866,034 and 4,912,094. 3D MPL
primarily pronotes CD4+ T cell responses with an | FN-g

w@ Tw1pegahenot ype. 3D- MPL can be produced accorBPCTGBR@6/004634
the methods disclosed in GB 2 220 2 11 A Chemcally

byl N SR b RARRUAE P Bies a0
MPE aitrp desiet oicareuns 18 hes fprr@@em_ne bafween Bandsiaid swmuy' sitween 6 and
14 ? e éxah%l&ﬁ&@eer??%lnh 1@3[92(? é\/g N egg %Br e hﬁ b&nd 11 pg,

ze suc
or ®Hg2mm filter. Such preparatl ons are described in WO

i e bodine Y HEIRR D Koo ol T RbehCYERbbad Sfees 30-

MPB Bt leel efzatowrd § sedonexaraple betwesnitand Hee, cnda@tween 2 and 8 ug or
sult@B \bb%%n% i%e’f‘ ?%PH%'HB eg%gBHgggsu' tably at a | evel of

| ess, exa n 1 and 30ng

Aswt ar@@@f‘é %ﬁDrMBLulaﬁmﬁw@nle@nwﬁﬁo%u& i4oh, ,T?he3 9 10, 11,12, 183,
14, 1BY @81 1i7008 L L HET 81 &9V e85 5 Byt Zéogﬁl @ g@@ﬁa r. hgman dose

i nrunogeni'c conposi t1on conpr|3|n i popo
of the mravrggepicIomppsitioat a | evel of 30nmg or less, for
exanpl e between 1 and 30ng. I n one enbodi nent, the

human dose of the immunogeni c conposition conprises
In asevrnbegimgnt, Egeyolyhe &Ff dimmaunan agse sdi-5 éllanplaeiupbene@podiment,

the%muné@ed@corﬁﬁbél ¥ nb%t\)éﬁﬁﬁb 3unt1abl‘e P aFintdn @@stev‘ﬁﬁeh g'glume is
et ween or between 24

highgy thaj Oéngmhﬁor ?W”@iﬂ%@k@ero 7er90%d? 9r@ht1 mt hig # frter @E@Qdment the
hurﬁé]?dbé’@’ﬂén!?&ﬁ/@éﬁ 1CIQ1FBH§'1t5 @, Cﬂ@ih{/éﬁ%n%%bra%?er@eé &Y @at each
of aroun , exanpl e between
hunaq) degs! %”@éﬁ/&@ ® l%ﬁ@dfquamplefosm@ﬂah@ﬂ@% tvfg%-ﬂ\/lﬂ
and 13 ng or between 8 and 12 ng or between 9 and 11

, or 10 In a further enbodi nent, the hunan dose
Th%fnvﬁﬂ@?ﬂ 6@5%"33506%&%‘?‘13%@@6%??%@@@%@ 39Hgqor less, for

exanNEbetdbeR Céhﬂdsoﬁ ”&‘ 30-MPLEXBAREB, Qﬁh@%ﬂvaﬁf‘%rﬁpd&lon will be

or between 2 or suitably between 3 and 7
in aofauraaraﬁ%ﬁeaswgbledwltsn@rgww%hhetaawvenbﬁﬂ@ Atlioiid T fpbe pgmbined
witHf thq@ef&smi & a%rﬁhtlgénlé cor%pcisgrblon‘lthe'%délﬁﬁan?corﬁpos%onmu bd I a human
dos§5su1t§ble ‘Qo}umggNhlgg is ggprom{pa(tw \;})alf#grthﬁuﬁﬁqd%glgaloyolwﬁ@ of the

hummﬁiﬂle&aﬁgm%d p%lurh@fdﬁ%ﬂ IIERGEH WBhanR dé@oﬂ@'}'rﬁﬂﬁr a 250
human dose i s In a further enbodi ne

i e Fﬁhﬁ%@é@ﬂd@da&wﬁﬂeﬁ%ﬂf 0.5 o GRURTSGRTIRgS N s diluted
whérPlcomhbiHedBRitHOFe MhtigeR ¥&hpdsitionSto provide the final human dose of

immunogenic composition. The final volume of such dose will of course vary dependent
on the intial volume of the adjuvant composition and the volume of antigen composition
added to the adjuvant composition. In an alternative embodiment, liquid adjuvant
composition is used to reconstitute a lyophilised antigen composition. In this embodiment,
the human dose suitable volume of the adjuvant composition is approximately equal to the
final volume of the human dose. The liquid adjuvant composition is added to the vial
containing the lyophilised antigen composition. The final human dose can vary between
0.5 and 1.5 ml. In a particular embodiment the human dose is 0.5 ml, in this embodiment
the vaccine composition of the invention will comprise a level of 3D-MPL at or below 30
Mg, for example between 1 and 30ug, per 0.5ml human dose, furthermore in this
embodiment an adjuvant composition of the invention will comprise a level of 3D-MPL at
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hi gher than 0.5 m, for exanple 0.6, 0.7, 0.8, 0.9 or

1 mM. In a further enbodinent, the human dose is
whedreesr0l i and 1.5 nml. The invention is PCT/GB2006/004634

characterised in that each human dose contains 30ng or

or BeBS® 30 TR0 foPeREPbR RAWNEEN ahd %@Qg 3rosefy) %pa%ﬁrant EBfposition, or

i nvention further provides an adjuvant co
percfifnt 0§ |aF|Jg'V%@n’iP”@9°5Ft@§sdeppﬁﬁ'eréxqm‘ﬂh@thﬁéﬁ%éﬁlula'ﬁn@mPOSltlon is
inteAdE® to 19 c&ﬁblﬁ@’d—wnﬂ_ﬁ mhGialdr Woﬁh’iﬁébdae\'htlégh H&ﬁgésmon respectively.

conposition wll be in a human dose”suitabl e vol une.
Were the adjuvant isinaliquid formto be conbi ned

Wheh tiie Rnrhinsbdeflicf @nBdRftiod toAinsSANnflusRERASS r QRtigdrte Freparatlon
ad* uvant, conmposition will be in a human dose suitab

theregf. (e agivivemt GaEnRosiieB¥iielt eprprisgsta sapaniein the dprre @f a liposome
optf)hél@/l addﬂloﬁaﬁj &dntaike ahﬁéféﬂaﬂ d@ﬁ@eﬁlvefﬁa’m&)@gﬂhgn@bh%QQnd?g lipid A or

for_ap intended human dOSG

mord p%ft{ﬂw I5MPAn Indbie sathedimankrSRiliEs. Gan ke gsed, forgxample, at an
am@&lit b¥ aid 160 1Y ORIV p&cdnFpdiitioH e se, WheRrbRNRI dhesndirk B ﬁdm 50 ug

%ntl en corgjp ition to rOVI de the final human dose of
(W) el RGO ”c%f?soéﬁwt%q{ amRENt of B-MPL| % s cspmBleaNy R de2. 3. 4,
5, 8)71 B, 9f10cayr sz 1eany, tEpendents ap, thie1i nbj 24, Mobsmes 0f 28, 29,

h
a0, R R O 2 o B A S 7o 5 L0 g ()
peraiowoembm des& Mo psr@farabw lswwl_a@lh@mnbnm@ﬁlzg @73 fg (Whv)

recons a hiljsed anti
perd5ipssfien GRse- veualy & el dose il Bhufing dom about 05 mi to
abositiil fndloA eypwal mur@fddsb%r@djsuwaots rAl0 017aSI, DIgORAL, 10D ml or 1 ml. In one

em SRR Rl SaR Ay ah e0 Hhotpiion s CTiaHES Peb M g vaceine

com/poalnoaom;t asig pehen.b ymp hﬁabdnﬁ@ddo%@t g esncigdrpembbiiaent, a final

n dose c va 0.5.and 1.5 mni .
conAitatigh o JHTaRoe R e o AP Eralh GBBBITEG G5 T of vaccine
coniposttibh SSesdifizailyreno. 5trh|evaa@m©| dvRe GRMPGS tdritgins 06 (idér 50 ug of 3D-
IV":,!gnventl on wll conprise a |level of 3D-MPL at or bel ow

% or exanpl e between 1 and 30ng, per 0.5m hunman
dose furthermore in this enbodi rrent an adj uvant

[ af th nvetlon wi | | ise a |level of. .
TS HReR St BPLR lioun AHE Bkt dn TN Bie wSedher 1 Migen in a
hunhrin padicul2i58 soitabhd 3IadJIFBIyambumdsrmm MmiohrimdeVepeme mtHudological
of,. adj yvant conposi tion et her
pot§ el G iegSRe oAb AR SEM Bl ERosH” o pampered to
theldoq1|dodlt|om adjuvphietli eitdaasthergRIPLcanpure] whitst being acceptable from a
e %) {){I veflg When the i munogeni ¢ conposition
reaiBaT U NP A nf I uenza virus or anti geni ¢ preparation
t hereof, the adjuvant conposition which conprises a
saponin in the formof a Iiposone optionally
Suitaligi ednanesitiops ebihednyrntian larpihpsa wherdin dpospses are initially prepared

witHoat Mliiuﬁa@rde\éCMQHhN@O@)@Bﬁ%') ' QiodMﬁL% tHEN &dded suntably as small
L,Inthlse di ment, 3 [ ¢

arti . VP be
parﬁ% g 8Pwe mepalgt: es, " AHirias @pt arg éumtl% t?ﬁt@”)le flltratlon
thraugh a:ormq&mtm@ﬂbmse Thy ®fFer iglthyrefdte adt 2BtaMedokithl® thedvesicle
mer%grarrﬁg (known as MPL out). Compositions where the MPL is contained within the
vesicle membrane (known as MPL in) also form an aspect of the invention. The antigen
can be contained within the vesicle membrane or contained outside the vesicle
membrane. Suitably soluble antigens are outside and hydrophobic or lipidated antigens

are either contained inside or outside the membrane.
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(w v) per conposition dose. A suitable amount of
3D-MPL is for exanple any of 1, 2, 3, 4, 5, 6, 7, 8,
w©®20010689071, 12, 13, 14, 15, 16, 17, 18, 19, 20PCRGB2006/004634
22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35, 36, 37, 38, 39, 40, 4 1, 42, 43, 44, 45, 46, 47,
48, 49, or 50 ng (wWv) per conposition dose. Mire
In mnef emiiodimers DiePLadiivanhtcampegition f pbnth@s inventiké ngpmprises  both
a
npo&?p’fyg% o@grﬁ%{] Qtl%r)]ﬂﬁ Pf&@ng%g%@teaca\lrggﬁédﬁn Ier @P&ﬁflé n_FIQ]B%\&H’I%ﬁ’[ of the
inventionc tie Mm@lynecctmes@e g 8DAVIRL @nd tbe Grnmunotc»gmai*vl actiyegsaponin is

QS?(I)ncent rﬂhpéo}{]e%’l B@Hlehp ?ﬁ%%!@wgﬁél S CO a\{ﬁ'ﬂ@%l:)mgo&h?n consists

essghtialycefi a élp@mimplnarm ang imBupgjogieally0adgivai sapaoigi inea liposomal

I e f I " :
forrgg@@ gui?éb%’ esnet mﬂ%éﬁﬂ%@b?glﬁ%ﬁ tg:é %ggﬁg@t: %&QFIBE consists
esssea&aih/ @d\ﬂfibgnd Qﬁ21 Bjtle optianelly sterol whighds preferally ichelesterol.

dose volunme contains 25 ng or 50 ng of 3DWVPL per dose.
The dose of 3D-MPL is suitably able to enhance an . _
In pniviiher eewpdimant tah tha iaventigen then adiumammpompesition comprises in a
u u ;
Ilpogﬁ.@%lo\‘iflgtlﬂﬂl gorf%oﬁgiyga%ﬁ@éotégﬂ;tw I$§|ﬁélly"‘@cﬁ% saponin in
corgjngliesi witlh ene cqmmr@deftbert nﬁnl«umumukaatﬁ edadipyandsi (Sugably in one
§ n
forfilof ﬂ@é@ﬁamuﬁt%n{e t{n@%g&am%el i S*i%@%{ﬂ%?éwﬁ gﬁggﬁ@ i RBRIGIE Iy active
Sanoéﬁ‘c"é&;%’ﬁr city profile. Suitable conpositions of the
invention are those wherein |iposonmes are initially
prepared without MPL (as described in WO 96/ 33739L .
In pREqifio emkodirment. Qfdd @ndsii-MEb|afe Reeserhin the same dinakcapcentration
perdRinaM 48R %Q%Hu‘ﬁbﬁém@ﬁorﬂ%élﬂlﬂ ef cSrI%aésp%F:ﬁof thls embodlment a

susceptible to steri tratlonthrou%v
huramessnel immysogenic Famperitosr ganprises ackial BvAkRd aﬁﬁktgmfr?D -MPL and

25 &EeofV@§213| h %Bﬂhﬁé”@rnﬁwﬁéﬁt %Sth?én Qbéa of fFABRSIEnicO8Bmposition

ere the MPL is contained within the vesicle menprane
coifewe final lemel ofril0ug leggh ng%LaquaQ,%%})t Inga fyriher specific embodiment

is ﬂrB\)’i@éH éﬁ’%dju%‘rﬁ Rtpod@Bn ‘F]Qﬁn@@ \E)Qﬂﬁ@bﬂ@@b W arfd (Ebnﬁ;ﬂ%mg a level of

vesi cl e nenbrane or_ contai ned outside the yesicle
25 g RhrlAdPL &g 122019, ofRP 1T P 1 Giet «?af@rfsf Mileand @S2 de and

hydr ophobi ¢ or |i pi dated antlgens are either contalned
inside or outside the nepbrane. |l n gne enpodi nent

Anigee i ey sning Ak e cRUBABEBRS Sldhe Presee: ipisjon include

v.rén | PR Dasehadr denaithskooiBe bRt e8! foy exrhplye saponi n.
In a specific enbodi nent of the 1 nvention, the

| i popol ysaccharide is 3D-MPL and the i munol ogical ly

Anaﬁﬂdéfﬁasﬁlﬁj@nbﬁWah@e%Zérepaidﬁoﬁ theebhedr asdedidraing ©f the present
the invention, the ad {!Hﬂ vant co osjitjon consjsts

mvglgt@@nwpgmrs}ayblpe 8 qpiltpua nza YKE$9 §Q|@ viigyantigenic preparahon thereof.
in bATBHRAAITE CEhbodiREst e mARSHXaNprePar@tibh RASPOEBAtain another type of

inactivated influenza antigen, such as inactivated whole virus or purified HA and NA
(subunit vaccine), or an influenza virosome. In a still further embodiment, the influenza

virus may be a live attenuated influenza preparation.

A split influenza virus or split virus antigenic preparation thereof for use according to the

present invention is suitably an inactivated virus preparation where virus particles are

disrupted with detergents or other reagents to solubilise the lipid envelope. Split virus or
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formulation. Suitably in one formof this enbodi nent,
t he adj uvant conposition consists essentially of
w@DoMBEsdand QS21, with optionally sterol whi chP@BEGB2006/004634

preferably cholesterol. In a further enbodi ment of the
ntrwwgh d fi8padtioneink e%PaﬁéOsth%b 4§ i
> oso&gﬁm%gﬁﬁﬁ a{lon Ep opo éac@ﬁggggg bg%%ghgn%“m1Ofthe

'”f'P?ﬁﬁﬁ‘n‘fbﬂUég?'Ew iRfectiops @é'r@ﬁb‘tﬁtﬁ with sobisingt gopaenirationg aorganic
sol@éntdTef Qeldigdrte bind Eﬂyé“&%bhmmbﬁofoéll Brdl'HéVﬁHQfoﬁty of the solubilising

Suitably in one for nbodi nent

agent @HF oo et Mest akthesvirablipipimatadelt nay isnltmm;s @tigeni¢ preparation

th %‘d‘lé/ﬁ]e%ﬂpgné t VpuPrebardtion awvHde iyl fave R JERRL
© IBD MPL arﬂg l(Jesent e nhe saneafy final concent?ogtqélsé%gree of

pur @?t'%%ﬂp%%éo %nHteV'r%\ﬂme@ﬁ@'emacsrﬁﬁfé@f theoantigenic preperties of
the@ﬂlﬁﬁfus@orﬁﬂdn&n@”’?@ﬂéiﬁ?ﬁﬁle \ﬁl?é?f\luﬁr%auégbsﬁ %{gs' fﬂé“éb(ﬂgﬁmscmay be

nB sition c rises a fina evel of
de‘i‘ﬁ& g’@”}@g%?m&%g'fa’“ﬁ%PereﬁQﬁ Phwher RERSIPPRb I Ce &UHWﬁaWe Spllt virus
maﬁQ&ed@élethMﬁ)g%@t gelf eHmaminahn ACQﬁiﬁr\h@%%lﬁlgéhleadreparatlon may

echofl\/PLané% In a furt
Core,ra@a Pk ERBoan I FRMBARARITIN BAreadja ARE Viral Stran. Vaccines

cor}t@ﬁ'ﬂ?@pﬁﬂ fushaalidddinfAusialipit Pdccied dﬂsp&jﬂr&o&!‘ml@bﬁlb Mephrations
evel o of

?f 3D MPL and 25
gensrally 99|“ Sﬁ@ g X Projgin ?@%rﬁ‘é'C'PH%rPt%?”%éofﬁ‘@B@eW“P'H as well
as mben@dbﬂwé@hvél@é@@@tdimé) rsSuchfsplithBruB Vas&Mds wm%&rl‘él!y%ntaln most or

| ude vir ar asi bacterial or tunou
all %IQ@%X'F U e ?Hﬁ’f" Fg%‘ﬁg‘s %ﬁtb?umﬁeessm y.l%%hel@%pr\svp?ragns as they
ocolr indhé wgelei virupr epar ati on thereof for use according to
the present invention, which may be a split influenza
virus or split virus antigenic preparation thereof. In

Altanatafletyetrreamﬂu@zerm@dlm@,nbe ﬁrhﬁhel fafrh WE RZ@h$le SRas ahédMe. This may
i nacti vat ed | nfl uenza

ont ai n_anot her t

profiatq e Ah liafage oFer NG Pl vaiebiewon prrRacBIc R aRens e it avoids

the Hhcatwnt&l@ﬂvé?wbetheﬁ a Eﬁlﬁ@lraﬁ}accmetcﬁm b&if»l.{dé@ﬁ@'@ly\ﬁrb&ﬁ,‘éﬂﬂor a new
t el nfluenza vir

st ofinflieriza e Tt sof Ao SopAG U CRRREoNiS Lt for ploducing

thelspﬁﬂ mmfz?n\dam@edhe siplig énd/tdndér uanhuwu G\Ithb@g{lﬂ?ﬁté Blalways the

res vention is

possER! yredlid iR BT 00 bCie GreBRrnt o hHBresaPr producing 2

splipeaidcing| &ds apelddaler timé aghivh triay thet be gesitadleoin eopehﬁi’emlc situation. In

s BRRTS B WD S UL SNELABE ap PR, HLLS o o

gresﬂe'r Nabchr)e prajuatiard chyadity aigare idradplio virgs skgb@ldbnsﬂédab%nzmounts of

ti activate
antieh 8 POt To it 5k Teslon SfEP8 rigtiere L f pispatng,p suitable it
vacdieeer gent s and subsequent renoval of all or the
majority of the solubilising agent and sonme or nost of

the viral lipid material. By split virus antigenic
In gootea eaibbdimenh eéhe fluérszantras prepasationtis in the Sorpt efEap@ified Bub-unit

, ianLyg?{Eg Q/agBXe.lh@%e—uMp PAlEHYa a2 NEs 8&%.%@ gc];ntain the two major envelope

proteins, HA and NA, and may have an additional advantage over whole virion vaccines
as they are generally less reactogenic, particularly in young vaccinees. Sub-unit vaccines
can be produced either recombinantly or purified from disrupted viral particles.

In another embodiment, the influenza virus preparation is in the form of a virosome.
Virosomes are spherical, unilamellar vesicles which retain the functional viral envelope
24



10

15

20

25

30

35

purification conpared to the split virus whil st
retaining nost of the antigenic properties of the
WG pIo706890T uS conponents. For exanpl e, when pr oRPLEB2006/004634
eggs, the split virus may be depleted from
= t r Wef pr. I . ,
gly&ﬂﬂot@fﬂg ﬁﬂ‘ Qﬁ& l}'lwtﬁvé’tétﬁééﬂﬁa c&go»@b‘?lgpetlrg%}é%rﬁger% o virosomes
phq';v‘ehqmp@tsrhllamrn‘aembranﬁ split virus antigenic preparation
may conprise split virus antigenic conponents of nore
t han one viral strain. Vaccines containing split virus
Saif defluesga Virws Puentigenippieparadiot itheredf may Hpl égg-derived or cell-culture
derBYi geni c preparations generally contain residual
matri x protein and nucl eoprotein and sonetinmes i pid,
as well as the nmenbrane envel ope proteins. Such split
For'éxaipleY | '
or iRl e e iche HNGE of pRRER, feBRaboindlebr Rooldi to the
inveriien Jae bp rdsived fr@ﬁsﬂ@scqrwe@tm@b ambmnaiﬁé asmotrethwdr by .growing
|nfllfﬂntz§rﬁﬁfos' \ér?l/élbr Sts Q@% L@r'ﬁ%ﬁ@ztﬂeVhéNéstQ@yalgﬁtdl@ fFupJe If:'g%smcan be
accHepulARbigdargs ermiesatishor inptiee- M@mah\éely dhexampahd elm“med from any
of tﬁetrléW beReraforl mefisdssi ﬁ%@ell“&céélt @? ﬂ,fr%( t8§%w"m§3h§£ oft express
split Vvirus vacci ne can be success roduce
recerabinanty inflyerza ine| syeiase antigens. suutabéwell stibsifates fqﬁ@rowmg the
vuru§Wl§fétfoPQﬁém§|§fd%P GRINES cHifRedlid E](Hs MDERWT ks FB% efd%ﬁé of MDCK,

vi rus can damage the virus and render It unusab

MD ﬁKr'HféL@HStrnem@yul@drzﬂymy% sH¢feap A&EMIpicelia inclugings\éero cells, suitable
pig @efl figeL Hr %?t&ﬁ&erﬂbﬁﬁr@ﬂgﬁ QEII "tﬂ)edﬁ}{t%blgpfoﬁtl'f@ E)rfo@ﬁ?@h of mfluenza

process for producin E i t” vaccine, this wou
virug |f9feva°ﬁ!ﬁ?é3h“'99§9s n&wit Wb&B’P@SﬁHSOd”ﬁH%BHﬁ“én cells e. 9 “MRC-5

cell§] SuR4BIORell L‘lﬁb%fﬁstér@'h& AnkdteicéNaings; f@?g{eﬁﬁplé’ primary cells such
certainty with a whole virus approach, there is al so

as ﬁwﬁf’@mmf&rﬁ@aﬁﬁ@aqevlaaﬁe%m@r@@lspn@mucf@r split
VI rus since considerable anounts of antigen are | ost
ring additional purification steps necessary for
Thep'F‘ ArY§us asiigands|antigenic prepaeation éherﬁw BALDP @roduced by any of a

nunﬁﬁ&e‘w b&ﬂﬁfermélb%plpnéétﬂ@ﬂré@eéﬁeé Upr Qi'(é?ﬁ@é #d §lit F§ prdtesdBescribed
urified sub-unit i nfl uenza vacci ne.

i Eiatto: PAr PERNEsS VA HRb<2 el aNPgy e iR ebY wigference.

TradiBbidlly SpMEluoRes @b@@@dﬂ&ndﬂ-\s@%t/‘&é@er@é}ﬁ tr’@Bﬁr‘néi@Vs%cﬁl%s tri-n-butyl
addi t1onal advant age over whol e virion,vaccines

phoen*aﬁ are Yehuleder yin esbipgien §eniT, weeaar &'rrtqwrhﬁsy“Tween -ether”
splitifgNghd/ MECHIrDESRS. is §Mbu§§di' ih sYRRGIrB@sctieR fadifiedr @Wé?%gllttlng agents
ei ther ecoE‘m nanteﬁﬁ? purified from dlsru&‘ viral
nowefpploYeLIgCiupR dgiesy Orm@aly%ﬁﬂszq?eor.wﬁsa 39 sxample sodium
deoRydHoRIté ak ARstrbedin tpatert @oNDOf 156 875 Qﬁ&ﬂ‘serafédr I‘i&é’iﬁﬂﬁ/ reference.
i cal uni | anel | ar vesicles which retajn

De‘f?rbﬁeiSP@ﬁQFa@.%\JS%@@S&B&@ OB JPEioR Cm%&eﬁﬁgﬁ'\tﬁ e.g. cetyl
trimathyhearhimeniuenf ivorradd O(CTAB)t e@tﬁe& abhid idetdriénty| BQSOERSyIsulfate,

hol i pids bila
taur%ge ycﬁolat% or non- lon¥c detergents such as the ones described above including
Triton X-100 (for example in a process described in Lina et al, 2000, Biologicals 28, 95~
103) and Triton N-101, or combinations of any two or more detergents.

The preparation process for a split vaccine may include a number of different filtration

and/or other separation steps such as ultracentrifugation, ultrafiltration, zonal

centrifugation and chromatography (e.g. ion exchange) steps in a variety of combinations,
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Said influenza virus or antigenic preparation thereof
may be egg-derived or cell-culture derived. For
we@z@mpbs97 t he influenza virus antigen or anti geei/GB2006/004634
preparations thereof according to the invention nmay be
' e d.e
andgf}ftfgﬁ%% énr{ ﬁ’ugbt?\}éﬁgrﬁ gfaé}ﬁ\e/élbtr \{\J/fgrp Abat f&’@)ﬁfg% oee or @groﬁ%ﬁ%}h&e or U.V.
Whiﬁamaafsheedaraecﬂ ant béforef druafter sagtgeg cél'he ks@hthog pradeas ehyibe carried
I e r v y
out B 38 PR Cptous W8 portichfion RELAS:. o R plebgd silthg and
purlﬂgatwg peegess dor acelit mnnmrtqq;eelcmorr@pstwm Isedestrihesl inVO 02/097072.
express reconbi nant influenza virus surface antigens.
Suitable cell substrates for growi ng the virus include
Prefesiedesplifri evagoige kandgery pc@ar@loaacﬂtcasilmtmr ingeftion comprise a

es LA Ak WPGH10) R S5 AT OO0 s
althgugh these Msy dpecsided pr el coneerdiyions mlustﬁ@aﬁhqlnr@naretm of the spllt

antn%qé(lﬂ’eP?éféFaBQ/' toth Flveb N80 %’nﬂdﬁgﬁgﬁ 01 0B arb e dsH0Z | Eféférred ranges
Oor vacci né pur poses. ui t abl e cel'l substrates

for ﬁhﬁélﬂﬁld‘@nﬁ%mﬁﬁloe%ﬂ tgese pPn-KRC-serfaethnts in thei vagtine dosd are:
Tweths: b@tﬁé 1% @nd?@?référ%b&%@ohpo ¢@ldphines; for exanple

primary I's such as chicken enb fi brobl asts and
Trlt%n/?(aﬂﬁoc@pm fq % <%a/¥), Mase Preferpb &005TE. 3% (Wiehza
virus antigen or antigenic preparation thereof may be
produced by any of a nunber of conmercially applicable
In & gBeWs embodigens xiappingl crrcespriion fcrruTwem: égsfad@@cfrpme@ 025%-
0.09% WAL €Nh ARthdDsARRicS3RnahehD el tfg‘éﬁ is! be@rdeerég &2 fold
herein by reference. Traditionally s
congeriERiRe Ailxidien Whishsiiasva Miwegat & g@mentra@m W@lmg feane 19.Q25%-0.2%
(w/\)) rdnd"hééutb)’de &rb@éooﬂ@ fme® Upeh %ﬁg%ﬁﬁlmgﬁorf \Rhtr? Q@éd]é‘\ydn% (or the
th Tween(tm (known as Tmeen ether” splitting) and
bUﬁ?hWé“%P@H foringlagen)t | used in some production
facilities. Oher splitting agents now enpl oyed
i nclude detergents or proteolytic enzynes or bile
In anofhes Spreeuﬂcéf%?ﬁﬂlr@e@om%ﬁwewew@t@ﬁefoag rigRss &r1Q9etprigps from

0.0034-8111 79 w/vD0n EadthY SpediftCahPelimbAd tHiesRigBn Y provided as a 2 fold
ref erence. Detergents that can be used as splittin

g
congeprated midHigdvhich Namia: Tane Xgior sonsegtratioay gangmg from 0.005%-

0. 034% row;tvwhd PEES bé' raud%e rﬂvs G5 TuBh. findl RBMulaBBh Gith the adjuvanted
aury fate, taurodeoxychol ate, or

(°rWSI’?“ﬁ%ﬁPéh%%Qrger@ﬁf‘BlaE%h as the ones described above
including Triton X-100 (for exanple in a process
escribed in Una et al, 2000, Biologicals 28, 95- 103)
Preigrablyriheipflienza pesparatigh isrirpariedin hiePresensapf longews! qfrﬁwﬂersal

or pesTeRbYan tHe abERAcbEABRR P Praf: thefrB8ulBhdSiRfliidnza preparation is
e i nclude a nunber o Ifferent Tiltration
stat%(lq]dq 6E érﬂcesgﬁgfgﬂnpm@rg{n@bgressggﬁtné%s in particular the preparation

contdirs B Rsdtduial thithdredl, Inupdrii@fian the afiueRza %ARPbreparation comprises a
haemagglutinin antigen stabilised in the absence of thiomersal, or at low levels of
thiomersal (generally 5 pg/ml or less). Specifically the stabilization of B influenza strain is
performed by a derivative of alpha tocopherol, such as alpha tocopherol succinate (also

known as vitamin E succinate, i.e. VES). Such preparations and methods to prepare them
are disclosed in WO 02/097072.

A preferred composition contains three inactivated split virion antigens prepared from the
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centrifugation and chromat ography (e.g. ion exchange)
steps in a variety of conbinations,and optionally an

W0 p@cnessat i on step eg with heat, fornmal dehyde PET/GB2006/004634
b- pr opi ol actone or U. V. which may be carried out

WSS b o g BLinb sbBiora S tRugRac B 0 ™

sem -continuous process. A preferred splitting and
urification process for a split inmunogenic

Prefesay dhe 'rlﬂwenzg ViHS OF RN ProRsreoreepd anpiher adivant according

to m@l int/erﬁtldn HRC 6britainadtih A8 SnRP ¥bAtairRASIt a8 CRfeiicadid 8s ‘one vial
j se a resjdual appunt of Tween

n,co 80
appé?ﬂfhor & f%bgwb@ %B'Sr%rﬁ’ﬁ‘? “Aiedgsyringn than siteraatvs grfbodiment, the

|anLlHrﬂ§G/$rﬂs odlahbigerad pidpasgionBieresf éﬁ’djaﬂju%nttai&blfdmg to the lnventlon
cone %Jatlonspgdjus ed after, rré aration of the s

area?ﬂ b $SPaRAH | SPISES Rie YRS sANG AImied: éﬁoritylbetﬁ@re or upon

adrmmetr@tl‘d?ﬁﬁmtthe Stigedts efaefeddiaas Qﬁlofviyls agRoddhnay way of example,
centrations of these non-ionic surfact ants in

Wh% YRECHBs I & e COmppRRENTB HacqN o 3 1atg), dogsy yolume tho 7 ml, the
conpénﬁtfﬁécﬂ@nﬂg@’@ﬂbr @xaMplevine) cdiideheated- H08enirfdRdvated @pllt virion

r ef er abl
ant’@ﬁ%%’. b oriaod et e 5B iaiBrbGers enieney e dprer g yringe
conBfng ’mewﬁvahD(WBO #0258fuvéht QQHtaWeV)dAt theaiey BEihjeBM&T; ithd Sontent of
i ment ovi de

the S’%E 88R?F‘é{}9’e{§13,ﬁ0§19mt@q e%ivglﬁ%f] wc%va?gé gﬁ’-l’? gtzgiofn oe!nqgens is removed
fr om d:irec‘eaitbyajsumhe ang@JCd”t@ﬂh@ tfﬁb’Z&%\Qafn? f6l6wey by aBatd@ixing of the
or nu

syrlpg]eé kl%g)]r LR/IQJ(?[CE%P VY% u§e:$9 n |§ Irep?lﬁce(dlﬁy %rblﬁkr?rapscular nercl,dle and the

voldrs Buddrtactet) to 530 Bnpt thierexapid, fone dorb ofl tHeericondtifi®ed adjuvanted
final concentration for Triton X-100 ranges from

inflypng yoganeaarstidate, corfasprantst Re304heci fi ¢ enbodi ment, the
antigen is provided as a 2 fold concentrated m xture
whi ch has a Triton X-100 concentration ranging from

In ofje G589%! Oéff@s'ﬂ%wvwh%rﬁdh%sts f nyidvalant GereRosiies. themead least one

mfhlélﬁ@@ §tfa{'ﬁi|lnfQild!m*nal‘h{/élé‘ntV\/irﬁrhuMQ%n&,dJcHN@Bélﬁ& (R hbﬂ% defined is
buffer in the control formulation). Preferably

asspripiedeWih ap PRYFGTHE | WHPTPak (oF é}?é(?e@el pPtemil dp é@eﬁ%ﬁ?cﬁed with a

pand&Miid QWBleaRf Stidh QrERY Fn%\g alsy b s ¥s ipBnddiBicaRBRECHA the text
of thionersal, Preferably the resulting influenza

belctw eIBaqaétquJﬂﬁ yvge@tt%y%cqrﬁ ie e MuivaleRk vasicine such as a bivalent, or a

triveMr@asIOaRIUGH VANt D/aREIAE VBt Ic¥8S oné %trﬁﬁhr isi &38odibtddnRith a pandemic
relgaratl n contajns no resjdual thionersal
outt%5§

|
PERS: etn?éent'ﬁ'rtmpéﬁsgoelﬁveewm%Bare%ﬁmlsﬁuw% Syltaplg strains

are 'R ABOIGhitsd tB] M5RNIHBEN HNFDBhd BigN2i N t he absence of
thiomersal, or at |owl evel s of thiomersal (generally

5 mg/m or less). Specifically the stabilization of B

Said NiflueRRZ sk I & Bnﬂlg%nﬂﬁbfébb@@nbﬁﬁe?éoﬂ% i suabbly emaitivaémhauch as
such as al herol succinate (also

blva&ﬂﬁwg?rg/rg%\p pnégHaranalgﬁtc g’p%grlagly tﬁe gpflum virug, g gntigenic preparation
therRbEiB &ialdrid BE q@dtiivaeht) EFng an RhEgSH forh QB different influenza strains,

at least one strain being associated with a pandemic outbreak or having the potential to

be associated with a pandemic outbreak.

The features of an influenza virus strain that give it the potential to cause a pandemic

outbreak are: it contains a new haemagglutinin compared to the haemagglutinin in the

27



10

15

20

25

30

35

are disclosed in WO 02/097072. A preferred conposition

contains three inactivated split virion antigens
w@e@passd7 from t heWHO recommended strai ns of tPEI/GB2006/004634

appropriate influenza season. Preferably the influenza
curP@n‘fIy'%lrQLEIatﬂ{bt StRRRY: Gt |@rc%{B§BI@tdf%lﬁd1ﬁéﬁs%ltt@dqﬂoﬁib‘;ﬁtallé in the human

adj uvant accordi ng t he inventlon are contained in

Poruitionaand i tsrrathagenic fer hunaanse Adieindipempgaiitiniprisay/peapne which has
notaR¥nO&Rdent ifiss BLARKYpdplRti¥h %r ér?' eﬁte%@d &)‘ghb@%f tlme grobably a

In an alternati ve enbodi nent

in
”Umgﬁru%fg@‘l‘—caéﬁh $ahi 8s piefar &t Men blehér@@fnaﬁﬁtﬂltlaldj ﬁh’@bhﬁs not been

circAfe®iAg §H the hb%ah%phl@ﬁ&ﬁbéf@ﬂe ?Jr%xﬁﬁgfeqll@% IHY SRR are found
containers or vials and adm xed shortl'y Defore or upon

in bigls; Iy either cpgm thenmaioribve ok @bjasst a laireemgowm ple@r eyeradhe entire
populaten hadhdt FBRbQF BneouRierd@ihenti§aamd & m%uﬁalogﬁglly naive to it.
vaccine is a 2 conponents vaccine for a total dose
volume of 0.7 m, the concentrated antigens (for

Cer®XR PRHRSs taP@g@ﬁH?él@l’Etraﬁtlﬁgre’éééd/@kedﬂbeb&ﬂﬁﬁb' |H@Et%§ vﬁan' ihfluenza in a
virion_antigens) are presented in one vial

pandgRYq @E%t@antT 8¢ rRidsriva ie £hpanicafly 1 @gd s%}??‘h@'é"d«f%htaé? fpgrticularly
susb@ﬁlb?éﬂbw Aitiny (@RAgNdnd éﬁgéréﬁtﬁﬂheémﬂt Qéd@% Jare Alisct B€risk. For H2

ection, the content of vi al containing

'nﬂtﬂ%ac%ﬁd?@ 19" A RORYItPE hor aﬁ%@ﬁ\}%@b@ isreaped ripk-dhis Tmportant
for BiRbé GRIUPs S bé BrIRYERSH éffébﬁi/él? 8s ¥bH adodétidrand ea Sihple\gsy.

cont ai ni ng the adjuvant followed by gentle m xi ng of

the syringe. Prior to injection, the used needle is

AndtBéH 688l ofPeodl® Wid é@r&iWé@Jedﬂ%ﬁ @lre@tra\%ﬂerk hleed{cﬂlé t#aih‘el hﬁare today
corrected to 530 ml . In this exa one dgs

thap gugiRGTeTeANddhe ErAIRNSHviaRde mask new fggﬁc%ﬁ?f@ec WB? 6‘89 <§°Uth East

Asi& Oh&\RS pedisige tpBpdiad trélel- ddsﬂné’cl&fﬁs&ﬁﬂ@@ént%featféﬁer his change in travel
nventl ?q where there Itlgxoah ent co Slt

pat SN VIBIRES ('Pf$a rf"zr%” g FPReN SNgUeR AT Péﬂtf‘er than

mohmnmg,l c conposition as herein defined is
assocl ated wth a pandem c outbreak or have the
potential to be associated with a pandem c out break.

Thdsufdn tﬁés’aﬂgfbuﬁﬁ)bfad@mebmef@f§br }%i'tlttmarﬂﬁeedoaﬁd@m:matlon to protect

xt. bel o lar, when_t
ot dnfhenza T AraPbeREcRuaan of b PElSOF oG eI difusfn. Suitabl
streis @ref But\iat kitedoto: BSNUAGENY, HANT, a@eioN2e, at | east one
strain is associated with a pandem c outbreak or has
the potential to be associated with a pandenic

Optinially érkconfpaisitiah Ineayséontaim snodé thanltbiteenaienkcies) foe dxsirﬁple three non
N1 HO9 H7N7,, and H2N2. Sai.d infl uenza.virus
pang i FATES RS AFREPEIY Tadt dupregvely Mersdacn a Einain three
pargleatic steail. Vadferablythe tompesitiort cantaiggithesd parldentic strains.
Preferably the influenza virus or antigenic
preparation thereof is trivalent or quadrival ent,

Alsb asniangplesn ofindritigens ffoornd hl‘rmrﬂgérﬁlermmtpdsmbhuehﬂ&e invention are
st.rains,

Str%oéﬂ%ogﬁ?l ar@tgf:rlbsre glzcﬁ('\ egsP rﬂﬁfﬁrﬁgg fﬁggfr ?cgof??:ﬁ(}%:oﬁ oup B gtreptococcus
but most preferably from Streptococcus pneumoniae. At least one protein and/or at least
one saccharide antigen is most preferably used. The at least one Sireptococcus
pneumoniae protein antigen(s) is most preferably selected from the group consisting of:
pneumolysin, PspA or transmembrane deletion variants thereof, PspC or transmembrane
deletion variants thereof, PsaA or transmembrane deletion variants thereof,
glyceraldehyde-3-phosphate dehydrogenase, CbpA or transmembrane deletion variants
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be associated with a pandem c out break. The features
of an influenza virus strain that give it the
w@oignesoal to cause a pandeni ¢ out break are: iPCT/GB2006/004634
contains a new haenmaggl utinin conpared to the
I [ n e pr atql NG 14
t“ef‘i“fﬂ;@ P Y R E0 sl S, 128, sprao
anch $iRdA ,p@rpunratm@ﬂglc Wdfupetiongl gaviMalgeinihereadr (fenriegignceafusions of

donﬂ@i\% fb'?etﬂﬁ%d%'&bt’élﬁ@lforb%s%%e‘”{ﬂécﬂshtbﬁsfdg% BR&; pS desc(:glbed in

dent in the human popul ation for an extende
WQQ”QQP’%”BNB@&@(%%OWhunber of decades, such as H2. O

it may be a haemagglutinin that has not been
circulating in the human popul ati on before, for

Cett3in ypAraPqsionsigareegsibes fnh Qe5358uaRd | WOHi0RR2167 rend WO

02/22 188 incoiRatbd By PEERNLE Mereflf). at | east a | arge
proportion of, or even the entire popul ati on has not

previously encount ered t he antigen and is

Thd RRtidsH ﬁﬂdycé’érh;’{rlsléat‘@psh%r'éacci%fd%aérﬁlg@ﬁé t(bl‘;‘e$er§l5l9 conjugated to a
enerally at an increased risk beécom ng

carllpi bofail UBRED e 8AqsHALHSS (nast tpu%f?ra@h/ pwc@n%@lﬁﬁyare derived

frorh R 16d¥t mﬁéﬁrbty éd bf prelinsdm@béusthin Qr‘ie?@m%b&ment the four serotypes
mclﬁart w susc ptible but many y and apparently

pfrd 25" In frher prrbRAeB, ashf ISgEPEs 3 included

in tﬁérdompbsmbre fBﬂ@k&rﬂ;ﬁléthééOdéhvéﬁtfﬁfm £8@8/pes AteBNY, 14, 18C, 19F,

ased is inportant for these groups to be
and 25 38 Birtherranbacior st SUBaYID SREONBES Ats BiRE Pring compositon,

for ekamble HaonDstibe lin @ﬁ@@mb@ﬁlnﬂﬁﬂ’M&Jdéﬁ%a%@lalakacchandes derived
elers, People travel nore

i ncreased ris oda
O RO 1 bt o Sl Shelh dBForST TG 3P iACe ermbly conuioated to a
carbér @Fcﬁém)?fferrg;énotﬁbr %ttﬂﬂdnéiﬂlﬂtlhb BEasiunBgemic dtmvsbshies 0B&mprises
ul ar . trave inations In rec
carBHgh G SR SR TRV e b, BB GUe 160 d3EANd 207
In @rpﬁeiéltﬂed eebgtipidt | lon tige ][méﬁtﬁfn axf 1ewek5 sé@ihbﬁcﬂe Tahﬁ?gbtnﬁ (preferably
[ years. s for t p e ere
corJ BRED I 2 T SE PTRIER 7B MIREG: AUl e SeaBerce antigens, for
exangié A3 valenf {sueﬂﬂéﬁsémt@epandeﬂl@ 5SBBU3IFI8N9N?I9V¢110A 11A, 12F, 14,
15 FratC 19 188 46 22kt a3, rbiplep coklsa g BY Hhe ivention
Optionally the corrp05| tion may contain rmre than three
val i es,, for exal ree no and trai
AR e abdyB RRCTRI it SRR gt Borhpodiel Ry native
polytsmbl@aridetfhm&t sroniders Or;]dﬁrsrtad)mmat Birefreduabl yolysaccharides may also
osi.tion contains three emc s n SO .
be SERIFEN e M, Binoblh ey oBE hbuble EPLaRTG Bnd #97525)
necebsdrip@vhen\conpled to apmidh capiencoccal anti gens such as
from Goup A Streptococcus, or Goup B Streptococcus,

but nost preferably from Streptococcus pneunoni ae. At
Forl thagtreveméionyaoietoratiandf priewmorlie &5 theoslderdya (e3aydats) population and

Otlt%{1 'If’!é@? (5'?: Lpi%'go ?up t8r1%fmorﬁﬁs)yanlést89dIer-gQprlcally ? ga mon%s“?o 5 years), it is
a preferred embodiment of the invention to combine a multivalent Streptococcus
pneumonia saccharide as herein described with a Strepfococcus pneumoniae protein
preferably selected from the group of proteins listed above. A combination of

pneumococcal proteins may also be advantageously utilised as described below.

Pneumococcal Proteins
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pneunoni ae protein antigen(s) is nost preferably
sel ected fromthe group consisting of: pneunolysin,

- WEspA06r90T r ansmenbr ane del etion variants ther epET/GB2&004634

or transnenbrane del etion variants thereof, PsaA or

S BSSEFREQS8) SH3ER b ) D968 rom i rop coniting o
a pfqt%inéwmrﬁ}eaméym@ldm tfmd mliya(ﬁh@t aeqr@tem frcwmtue Lyfamily, a choline

on 4 St S8 A L X Pon BT i)

avmavtmntl $Ia@almuem@r MO CRKKG (MIenSX 8¢ apgrmming asid), and
IR ABAME RT BB NSigldrsd h
Ioropr ot ei nsgdes-f:vrpl I?n Vs\agﬁliéﬁ(g%g@%kaﬁa %&g fgé%%% within these
categariesi(er @@Wﬁb%retth%mlowmg rieteinsi (Beiiungatasy ioUNBBERICaly flinctional
equ‘ﬂ@l&@ﬂ?e?écﬁ and WO 02/ 22168 (incorporated by reference
herei n). e antigen may conprise capsul ar sacchari de
antigens (preferably conjugated to a carrier protein),

Thé/\hl@tf(ﬁbﬁ} HibtRli A el Fdrdt o(ﬂHPi%&s BroRfisy ﬁﬁt‘Ay PhtB, PhiD, and PhtE. The

pol ysacchari des) are derived fromat | east
fa"@éﬁso@ﬁaﬁ%@er@edmé@hﬁj%@e@quweoﬁ@ demaiae ﬁ@mratelsﬁebm)molme rich

reg@ﬁ@ﬁcﬂ’%rélﬂﬁéﬂd% $iBds %ssfb%ﬁn@@lded?%‘:meltél é?' ﬁdéféo@ﬁé blndlng or

di nent, at |east 7 serotypes are included In
enzmeﬁ%é?ttvr%rﬁ ¥ SPileszeaiipgionsh sseongeved dytefmigrs sad @tnetfe*ggeneous

C tél'mlrﬁ& 1O prdsbnt thedH strbis: of pRurddEocc RsRdf Wdrﬁlﬂ%gous protelns have

di ment, at | east 10 serotypes are include

a'S%Bﬁ%éﬂWdﬂ otheSrStespiproce AeNeisHssi Preferrechmembers of the family

nqjm@oh:mnu:hltmcd udveﬁtocamé @Wafla sy PUEd of PHID. 1t
“ ser ot ypes " e 5 %%F and SSF s

undefsites rl?HWe}YeboWFDé'é? éﬁmiso Pht cdar Bi & ﬁmd)tl?e.rﬁf)er tp yproteins having

seq@é@dé&fsc%ﬁé@% iRitatidriRedIGWHE Qa8 Bk %aﬁﬁ’ Liri®B (and man-made)
onpr i se? capsul ar saccharides derived from ser ot

varrizntssthelzgo ghatgpave - segyence snomalegy Tt i, 34 least 90w err)ltlcal to the

refepérleargre@ine Mradicran it & af 1B8sti 9596 MeinBEal dhd |kt breirably it is 97%
sacchari de antigens (preferably conjugated to a

identigal i er protein) are included, although further
sacchari de antigens, for exanple 23 val ent (such as
11A,
Wit S4aArd o tpgipHR praieing JRAtA f iscipsid IO Be/i8sass n igjalso referred
to Sp3B) As Ated abswe, GOS bRFbAatiRMn the doimidtiaveniadmilahb e he type

chari des are advantageously in their
”S'g'ﬂﬁﬁlmc?qgﬂglt)??%nat i ve pol ysaccharide form it should be

under st ood that size- reduced pol ysacchari des may al so

i3S $5 b G A0, an ROk BEedb i, OB v,
alsqoie @t gotRirciadrh ity polyrastidideeripd RveRtandmagnsd tfé AT @i@nal motif.
oo TR ol S 455 el e e BEBAD B, gt remoer o
the (RryPifarally i6 the OB-Dicheadirg Bolyeeptigly, as dischsed in WO 00/17370. This
protein also is from the polyhistidine triad family and has the type Il LXXC signal motif. A
preferred immunologically functional equivalent is the protein Sp42 disclosed in WO
98/18930. A PhtB truncate (approximately 79kD) is disclosed in WO99/15675 which is
also considered a member of the PhtX family.

PhtE is disclosed in WO00/30299 and is referred to as BVH-3.

SpsA is a Choline binding protein (Cbp) disclosed in WO 98/39450.
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a preferred enbodi nent of the invention to conbine a

mul tival ent Streptococcus pneunoni a sacchari de as
whegogioesodescri bed with a Streptococcus pneunonP@EGB2006/004634

protein preferably selected fromthe group of proteins

Thé Lyﬂﬁ‘%ﬂf"@%&n C{‘%né %E&ﬁc‘%‘é? gt'&té?rflsi %%Hl%ﬁ%@ﬁ%ell%s% SHSN-terminal

al so ant ageous util1rsed as descri

dorb@n @Wnppﬂ%ﬁlﬁ’f’@b@% blarimgrd@ntamg)sh@\@@te@ml@miarpwedmsmoaaave all the
feaftidd ﬂ)‘éﬂé m"‘{h% d%ﬁ’rféeﬁlﬁg‘ihéf rﬁ)ﬁ?élﬁ%ﬁl (ftgﬁ‘f%rh@t r?(ﬁ@él’ Below. anéi thus for

consi st |ng f: pr ot el romt Ine tr

thefpsegany investion, thg Lryi tanallyris ﬁwfﬁetr%dlawt rewi the Cby f@rndu i Ingontrast
wmbtrréoktwwfamng)ttﬁé r@—te?rhﬂa%&ﬁanh%&htﬁ&s% &a“%éﬁm mg.ﬁ o@‘.ﬂ%ﬁgﬁ protein

IS an am no acl rotelns aving a
famlge B Eriibt CamRees bt ( R CX Wi Harsnimtheatytdmly, LytA is
dlsélaéiedpih@&ida%t havEDLy @&%Eﬁm |16§'69’ﬂ 8b4 %%ﬁnﬁ?tw@tduéqlosed in WO

ferred exanp ies W thin hese categorles I fs
98/3@%3% Aad fsoﬂlqi%Wf‘?f@e%TPcﬁSe?P%@ (LoEC isralgredis@ognd in WO 98/1 8930 and is

alsd FaRAIRG @UHsOSHI1Y A Hr'é?ériééﬂﬁém@%f‘(@t%?ﬁllyt@ﬁ gof): The

Pht (Poly Hi'stidine Triad 'y conprises proteins
AR TP, STRSETIoTA A YT (RErScala L VA rimostes wherein "Lyt i

defﬁlaérai%Klérdn%IeQruhMat@s* repbrd abl &Bte‘ﬁﬁQHgﬂﬁﬁ 5004VQr dﬁ’&@' &fSthe Choline
ar at ed b%(q proline-rich region and several

mergf%%ePr@ r%ssumgt%}%ﬂa¢mtve|eo&r@ Ghelingebigging region.

Sp TGk @ﬁ%‘xﬁhﬂrﬂ@'dﬂ @i g uRocEbaY SRidce p&ﬁélh%ﬁﬁ%he C31 Wall Anchored motif
coi | ed- coi regions, a conserved N-term nus and

of Lzt EF dyBeENdS &ny @iinmasid). Any Rrofsie YR this glpgs @i pRgUmROCOCCal

surf2lce Rﬁ@t@n@ﬁ/ﬂﬁqmstrﬂﬁﬁfeﬁas besrkapaus B @%@mnwth@vmeaé&%xt of this
been found in other St Eﬁ‘épt ococci and Nei sser

nvestione ARG & EriRiesCASIderRst £ dwithey Rf%tﬁwr Flcthe PRYGRIOP,PRI2S itself is

d.sdehm olDIBE 3P RidaS aiéb}know:ﬁ a§ ZAPB S8 SinBhdal®; rd?ahé)se
t ergtood however, that the terns Pht
SPJaPHd 'sEdl' pat!

B WiQt /PR a(vhege §Ed@én@@sred?r§8%§%d/8?993 It is
chard@erfdet i eb%l.gmn SsquenRtd. as natural | y- occurr| ng
3 t hereof that have a s
Spf?g%.—,m ‘83%']0% ai“ %}6§§gt(wg9r% it @R tihe deferencen y85992 It is also
charraft@is%aqﬁcéwgétl%nmlsé%ru@ﬁ@éably it is at |east 95%
ent | and nost it is 97% i dentical.
Sp‘lﬂ%t %‘bé”pﬁe ﬁﬁCPﬁ%é)iﬂﬁ&gp(}%EZ%% Pht A ?s di scl osed in
Théﬁgo%ﬁslﬁﬁéipln tﬁé@)rééénﬁlrﬁ@ntkﬁfaér;ﬁéfefébhy%?&ted\fﬁroﬁﬂme roup PhtD,
oV t is a progei ol LSt r
PRI, of 2amBREIE I o1 LS G B St o] Br gk, D+E or
A+DsEX]i scl osed in WD 00/37105, and is also referred to
otein fromt

FurB PRPUTPERSRE! BIPISla o7 ey o8 aied Fe e phorers from the
gro@p gtmkistimy idf. pRBiirBolysin diakol aseted no VR ¢y, 3grbfHablandbtbéfied by
chetme] teSlrett 87 mitatidR S OB o/ S¥588 I IBIBESEs P Wo 99/03884], Psaa and
transmembrane deletion variants thereof (Berry & Paton, Infect Immun 1996
Dec;64(12):5255-62), PspA and transmembrane deletion variants thereof (US 5804193,
WO 92/14488, WO 99/53940), PspC and transmembrane deletion variants thereof (WO
97/09994, WO 99/53940), a member of the Choline binding protein (Cbp) family [e.g.
CbpA and transmembrane deletion variants thereof (WO 97/41151; WO 99/51266)],
Glyceraldehyde—-3-phosphate — dehydrogenase (Infect. Immun. 1996 64:3544), HSP70
(WO 96/40928), PcpA (Sanchez-Beato et al. FEMS Microbiol Lett 1998, 164:207-14), M
like protein (SB patent application No. EP 0837130), and adhesin 18627 (SB Patent
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the PhtB famly is the C3-Degradi ng Pol ypeptide, as
di scl osed in WD 00/17370. This protein also is from

wae b@7pedoghi stidine triad famly and has the tyPeT/GB2006/004634
LXXC signal notif. A preferred i munol ogically

applitdtohi (g atp 933&45&%? ehhe p?es%ﬂtem?érﬂfoﬁ'%osgr%lnﬁaggésdf‘ﬁ%r{ologlcally

WD 98/ 18930 B truncate Foxi mat e
funetiogal epsinglants Quipgicates vbsydh prateins (as definasiabode) ed a

Coﬁ&v& iy gg-:fg gchgﬁwdéo IBLnélr g?g?rolrtégra f%’lﬂﬁ)ﬁ m%n\ﬁérgcéfgﬁgtdfdnﬂly were originally

idertified | A8 BAYTAGPosRbtRIPIGINECIYt douldl meopunﬁecmoy choline-affininty
chréB&BgdpHy ThenL v tﬁ@%ﬂdl‘ Bln Ebbﬂﬁ&né_rﬂ'gckﬁggvna]l%ngy bound to

protei ns associ ated wt S
phoéB%V'ﬁh@kﬂﬁprm@%@Scmﬁl cele \Malhdﬁelﬁéoaomldn(@)d rmemkraee-associated

Ilpofe"lﬁoleyécﬁ a%u&urgfﬂﬁ%é%{avg% 2 rjei;foh% é}&?ﬁrﬁ&ﬁﬁyér‘ﬁ‘ﬂ@?ntﬁg family,

t he chol i ne bindi'ng proteln
a'th%@fbwe%dt iurercd the W@t%?se@mo 2o eequene, lengihlste.) can vary. In

genkAdll &nblihd bﬁﬂfﬁd ﬁt%"t&ﬁ’s @br%héb%n fl\f YR %Bn f(ﬁf” c!o}ﬂserl/@d repeat

contrast with the C-terninal
regiegh{R ﬁgd/PhBZbﬁ Bioljng acmmﬂmrh(Pdfanﬂr?ecqrxﬁtervgdahelme bmdmg region

(C),fragad ¥p o frrhﬁltlﬁl@%ééété: ercb%ﬁséé’ép%ro@ng ﬁlose 1115? Ft\pe pgotein As

regards to t

Useétm His apgligation, Bh%éﬁi@mChPéms @Mﬁulzérodellr;gwyﬂy (IQ)bPB i selected from
the Qr @ér%%tlhg A Rhhd Bijfing Psteins a’%l %@nﬂ’fﬁefdehr\ﬁ/@ b?’/rﬁ‘?ﬁ PbcA,

fCIs also disclosed in

Spsay géer%éQP‘?‘egbl?% 3y GpoG- Ch@‘“p'lsé?iq'qséé 'ﬁé’\"r@é97/‘b1f15ﬂh6@bp|3 and
Cbp@3ité ViscRsbd li-WANes/Dea34Pr pESE rl@@ls%lggeﬁ'lﬁ‘wb QfL/@Q%VLt PbcA is

sl WS Botas S relerait e inolng Pirding Bt afentplected from the

grol€dfiskRen QP/QIQFBA YA, 8psA Bd Bt ne bi nding region.
Pr ef er ab Lé@suc roteins |ack the entire choline

If a GbRds ke FUElepRrotelp 14ikseddt By be-avybe tincatepuaipipc Gbe’als defined

abo$é! Bh@ Gfurita it eéfBrsb tohotbing IdeRing 5)6% br ﬁ\BFé"'@F tRd ORelihd blﬁﬁmg region
re Xis ani no aci protein with

(C)y Egeréﬁ %elcwr%waa%&%amm@&h@lg@eblm'@ﬁ RGP MAre prpterably, the
sucmﬁr@tfemhﬁt@ndaw|afc1at(r)dthb0cH@mnéJ$aﬁfdtHg Wgidh Bnd B 5%&&9@ of the N-

S |nven{|on and is therefore considered

e D BieorTais 8% Wehe'ef FRIAIREL GRSt afpiiepept regiop (R4 or R2). More
prefdisdl 68IEdhé NriNBaR8h3d8 B RspeanfedisnA(RP JAIORD). asE s of such

e it v Wb v el

woelah 264 e:‘j ina®eb \5\%‘1’1 %/ Tg&gwg\fr §ﬂh§ﬂ@holﬁ@ﬁdim§%pr@$}§%dkﬁmg 311# similar
sed in as the reference

chofisiiedis feoionarg 2181 vaEia tho Seopaldnt urgln

Cbps @gheategyt mhaﬁeaﬂﬁinﬁﬁd%ﬁo@ﬁ% (Brsﬁlsmgﬂ nhdy Weo be used in the
The ro i nvent

654
comgpalfy B Bp IR BEERO rEmeORE GPOp 1FRE €57 RIXK2 of NR1xR2P
or R1xR2P) of Cbp and the C-terminal portion (Cterm, i.e., lacking the choline binding

domains) of Lyt (e.g., LytCCterm or Sp91Cterm). More preferably Cbp is selected from
the group consisting of CbpA, PbcA, SpsA and PspC. More preferably still, it is CbpA.
Preferably, Lyt is LytC (also referred to as Sp91).

A PspA or PsaA truncate lacking the choline binding domain (C) and expressed as a
fusion protein with Lyt may also be used. Preferably, Lyt is LytC.
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Pht A and PhtE, or a conmbination of 2 or all 3 of these
proteins (i.e. PhtA+D, A+E, D+E or A+D+E). Further

w@p@anessorcal protein antigens that may be i nchame#2@6004634
one or nore fromthe group consisting of: pneunolysin

4 Lm0 S 151 4 oIS IPRHL & s e
of tb@meg@p Rme@wydsemnnbmpgmofam qinsaeidhe ftyealian are selected from
2 ofiRbofd [Pé Eec %Qﬁﬁéi‘@r‘itscat Fl@@gu&uBé‘sr ﬁ%téﬁ\ﬁ%% a rrgééeﬁt&émgquence

1996 %ﬁ transne
moffepfetX¥h’ (\Wéillerea is @%ﬁ@ﬁfo e% 5&04tb93polmt@zﬁ1‘rmes‘amm(Pht))

t v,
B ) RAE 0, AR 9B S B .

P@blﬁrﬂf@'fﬁuh@mnﬁ@ 6T Gimetif Cupsre Mairiany apinqacidima. a8, Sp130),
toxihé ?\Igg”gqlg)" e ebrirks rbx‘éﬁrﬁ!e%n\hi%ﬁ hﬁé&%até%e%%’o@%d’t@% ‘are the

cera Sp hat e™ -
Prowmm?wgﬁ%goxq Méemunqiﬁsjea"yimloeal eswivalents-seregf. (Tagin + Pht,

toxif &/ G819 76 + ARpand BRNMChPRAE B@BE ‘éré:-‘bre?érred':c% o Edn%?héﬂons
Preggtt 1998, 1 4:207- 14), M1 protein

58 ROAP TR RBIETERODB BPe) but N et os BBy (SHHR2, PhiD +

NRBRZE8pe ki shinficNpfusfR #SRHEBMD I P§), Phﬁﬂ@pma PhtD + PsaA,
tion al so encon‘gasses i munol og}tcal functi onal
C

Pht@qh?’naﬁ\en*ﬁté\ bNRIXEACcBhés+ IR KRR ISIMehingsC gefysipgdproteins,
Phtabowg) Phtﬁoins 179, lP%tA h@s@hObhtﬂ\& B i NFRH R0t ey, NRAKRY + PspA,

[ dent f d
R B ke et A B b s «
R1>a-'thnzoilr lsmz%fmdxmz% Phﬂiﬂ IRNR209 PﬁﬂhyPrePéréllaIQfl;lfmmg (or gm thz) is from
cho i ndi n re non-coval ently bound to
Cbppah%rspfrPg? yMB'??o‘?rgfﬁgaq?Pb'?@t CgP Acel | wall teichoic acid
A pﬁﬁﬁbd@ﬂbbﬁf@r@ﬁ&QMbmb@& lof psHeRirRBESal 3tbidins comprlses Ply (or a
uct ur a

ever al 1 on I Nn_comobn ver
e Bh AP RRA) T Hesd gF e BERORat LP B0 or, Aeioncate or
imnfunelogicasy (famﬂtlﬁﬁalaéqmvai@rﬂumﬁﬁé%f) bstrtﬁiahy vatre J\DR1<>‘<RQ 'X1xR2 or

NR{)&%e F?)l(%%f) lrlf%)%bﬁ)/cgl%géfggg &% Ilgélg of ﬁiIxRZP) is from

Chpnel Rsp GR2Worefprpfefdbinieisi ot Cbpal on (P) and a conserved
choline binding region (C), nmade up of multiple
repeats, that conprises approximately one half of the
Thepamtgehnﬂay‘\ﬁelﬁﬁdeumodd&bl% %m:haﬁﬁ b@rﬁ]ugété&:ohﬂlghg polysacchande

t
antigF A eEd g DA BoRLIoU PHEDBREOHBISRAY 8t [s3eh e R sedipass, more
prefesablylgtnéadt tatsdroty€d, 2nd lbllebEﬂond:’th“preﬁrﬁ@tﬂy 2Ps.fe4, Shedtococcus

oo GhBes TRES s SR S o b b ot Fsptoed above
Preféirstsy amedof the\prddih® 99 PhtDPe Aan Smaiuclogieall fuhciéhal equivalent
therg3) BB0RE P Bhr RGP goBh e Bl ReReBc A Spea
and PspC.

A problem associated with the polysaccharide approach to vaccination, is the fact that
polysaccharides per se are poor immunogens. To overcome this, saccharides may be
conjugated to protein carriers, which provide bystander T-cell help. It is preferred,
therefore, that the saccharides utilised in the invention are linked to such a protein carrier.
Examples of such carriers which are currently commonly used for the production of
saccharide immunogens include the Diphtheria and Tetanus toxoids (DT, DT CRM197
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If a Copis the further protein utilised it may be a
Cbp truncate wherein "Cop" is defined above and
wo rakesave” refers to proteins |acking 50% or PCI/6BRf06/004634
the Choline binding region (C). Preferably such
{ n [ [
an®'Tg r%b%%btnb@?* Ktepg%lg rl]jrhﬁ& N YEniR! (REHPQOI(/IE@ f?(?'h IYP: Bh&ningitidis,

rotein truncates’l ac

a”‘gﬂﬂ@l nuwéedapr@éﬁlrmgem@gvmf RuherqulinXPBDporti on of the
A %@?@H N&kridhabi tHf pﬁéﬁ‘?nd%?&ﬁ'sﬁc M@ldﬁgea %mﬁﬁ&@érﬂi Bbmpositions

| east one re at regl on
(or stacpines); igepre @afr@mhdgemom{yéaﬂfhre@ga@NEP(MGaﬁ@)mo fragments

f
the@@nmré”qﬁ\'lnéﬁts §Hl%lepfo‘? u@éRé r@%‘i‘ﬁ%ﬁ‘gﬁ%ﬁﬁ | n% %R%r %oltopes
In partigyEe Brptelrs@ frm@w«” pr@fqﬁ@bly eptpinrige i ng' 1/3 of the protein.

A ﬁﬁ@ir\ebnéarh&clg'dggﬂﬁ a§' AAEr fﬁh&lrh&%ltﬁbé‘ 2 hitl é)nt Fﬁé&nococcal

al so contenp n the scope o
Saoebﬁﬂqer @ﬁé@ﬁr@ egﬁt CPwua@taﬁe Qnei AErM@repprAUsIgeoCcEadr saccharides in a

corhBiRhRIRShayTBY ad s uéi?%gnjhgﬁ‘atéé‘gnl%%mt@ﬂlﬁ' on of the

i nvention. Preferabl his Conprises NRLxR2 (or RIxR2
A fyithauigirped @arrmf@mzhg PReUNTRRPCaRIBaCHRarideti th prAUMococcal protein

itselfqhs Hé’ﬁhe@%(/énn decfon "F‘l@@lh‘loﬁgcéahﬁroqaﬁé bﬂﬁe *ﬂiv@ﬂ%nd?g)'\./br

domaj ns) ( erm or e
prefe® éBP%haCLﬁ% may %%I“@'&%FP ?f\eo‘Pﬁrt"?fePr@F% BY sy sineminnigethod (for

exa@fﬁpl&bcaﬁukﬁ&c/&l SSP&Bned §7f§@§anm99\rﬁ{o?fe? LADL Y. Platdnk 4,474,757),

s RA Preferably Lt IS also referred to
Pr%%ra§MQCi§) P gopigigatiasyis P%%'Rdtof“b%@ /q8§ &l ng the choline

bi kB i :
| nﬁtéf&aﬂl?ﬂﬁ’é Bro(éa gééd&:ﬁglg%@ v%?%?g‘/eﬁgltﬁ’aﬁé‘zi ﬂ%IESoBFL]J??@t'eE is 0.3:1 to

11amﬁf?emyﬁf%%%9+6 k@rﬁa%éqaridorﬁoﬂtpr@f@a&as%w 5 conbi ne

Paritliib @y Q%fe@é@@ﬂﬁlﬁeﬁﬁ@is 8 eeinbéntRh EdhSprisBVEHY bPiore conjugated
Pr ef er ab Ig t he conbi nation of proteins of the

PNEURASAEFA FAcRN8TIdes. @BE QRE FF BIRFPRAUMASPECY] @rqswns.;yf the invention

In dua.f.@m eﬁﬁe&ﬁddw@au SfcchalidesaBndINORINGS cAR\WeNGtadlyT ¥RRed las bulk
S uence notif of LXXC (where X i s any am no

na
”tsead& rbedipate,aiHpHIiwh PAPsRhats ingdiquighiory- (Pht))
chol i ne blndlng proteins (Cbp), proteins having a Type

| Sjghal s ce nD Spl101 rot ei ns havi ng
n anﬁ%@snﬁf Y Toeeblon.; &8 hroimey rsnisiBh ooy Corgpeogs human
cyt&ﬁé%é]dwrutsQNCﬂ/B\/)(aﬁtlgen Hetny s @hgmal?rmﬂ;emn@b@mw ®%he family of

he protei

norfh U RS oSSV TR CRHSR OGP KT Bt THhaIe and Siso causes
sermglm@d%zﬂt(fentﬂﬂ@rﬁ@gf imm@xddantprdthised 4 Kélﬂg FChidgal d¥¥ase causes a
Cbp, and toxin + Pht. + rred category o
varEBh b SYURE Sy BEUHIGy BUFier MepaNte oRBPHADNGG. Snd  infectious
moholdiedeis. but are not limted to, PhtD + NRLxR2, PhtD +
NR1xR2- Sp91Cterm chinmeric or fusion proteins, PhtD +
Ply, PhtD + Spl128, PhtD + PsaA, PhtD + PspA, PhtA +
In diidlamBodifieht) the NRIRZNRDLISt £ ERnihic Tesion phdteih Uk aimmunogenic

dergyggtéep ere}@ﬁ?&%@nin&%@rﬁht %@ﬁg&g}g&h&ré}eﬁw #Sgé"dA to g rr]JE)r/:t\lon of an
HSV glycoprotein. The HCMV glycoprotein is typically gB, and the HSV glycoprotein is
typically gD, in particular HSV type 2 gD (gD2). The fusion is typically between an amino
acid in the N-terminal part of a portion of the HCMV gB protein and an amino acid at the C
terminus of a portion of the HSV gD protein. Both the HCMV gB protein and the HSV gD

protein components of the fusion protein may lack a membrane anchor domain.
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NR1IxR2 + PsaA, NRIxR2 + Spl128, RIxR2 + LytC, RIxR2 +
PspA, RIxR2 + PsaA, RIxR2 + Sp128, RIxR2 + PhtD, R1xR2
WG 2008890 Pr ef er abl y, NRLXR2 (or RIxR2) is fronP@opB2@6/004634
PspC. More preferably it is from CopA A particularly
e 6itiSh ! S
B e L0 SRz BorP BB fEFtom of HowV oB,
Su'fﬂh'VcWSo'ﬁélCh@M P Iceanging epe of nore PAIM @cmls at a .c@mzageesnte of the
[ [ t €
profdin, | BERGhOEI tﬁ/aJeJ(dhaE%Z{j A) g’ﬂ@é aﬁglﬂry I%IE e!n%oﬁr respectively.

optionally w
Thepertiompf therd$\e pegieip mavreoomTise die mameguemofm @mino acids 1

to ﬂéﬁacgtlér?allf/rbmﬁ’cﬁ& 5 td’ﬁ’gf gDPL S8 tﬁfe%g@ér}’ce florh §D2 which is

he antigen nm pneunbcoc

PE@%@E%%'P'B%@ Fomelipne @@wwleg‘qsnt@er;@@f yhielt Inagvi Be shorter or longer.
FuréHgl b%cQ@frbMQ-‘ﬂS\f’ Pgrfhév be 8&RK tf)%fﬁﬁﬁl‘ﬁ) Ht@ﬁs or exa gle atthe C

pr ef er ab F¥ | east seven serotypes, e pre erab
te”ﬁ'(‘“?@%\*@? Cé\ﬂvﬁgr%%’tﬂﬁ‘es and at |east one, but
preferably 2, 3, or 4, Streptococcus pneurmni ae

proteins pr ef erably sel ected fromthe grou
In neperabedimgats dhg BisiPnapyeiain cemprisasaMino @sisiso tq ﬁa of the HSV gD2

profdi rDh%'eB&o'résnE’ufgsDzé @ 689 df 'TH&"P-@W'Q‘BabrloYelﬁ U§L‘}<fH Q"f@él?n protein is
deschgﬁl val ent thereof) and/or Ply (or an imunol ogi ca

8d difdV e gEPYRL ettt & Hurthast pmbadipiesb| éif areing] aeiddsequence

PEIDBADLEﬂ)PJEIDO\lvM@H% Bafi \}e@efr(ﬂﬁ%rnQﬁ@h'\él QD2asHUBAL, My BS included at
the fact that gol ysaccharides per se are poor

he {ChisTRBgLSIY. o Be iaieie SMY r913§85 fRdEprice dee Praigin esignated HCMV

gB633M. TBadEshelchic Misibrepidteh drbfeSeribeBii Moks @¥kfH WO 95/31555.
bystander T-cell help. It is preferred, therefore,

that the saccharides utilised in the i nvention are

Andtlhérklﬁﬁmir@géhl cdmtabla ot 85& a8k HOMV FXadme &5 p?éS,Sé‘r? MCMV matrix
carri re currently commonly used for the

proﬁrb%riqqcahectp V¥§ PACtRRURRReNs i ncl ude the
D| pht heria and Tetanus toxoids (DT, DT CRML97and TT
In q erC trln\ﬁgqliﬂvr?qa {)%e %Eg)lree%{erlﬁ%nr‘{)Et@tl%hhf%ﬁégé%ﬁbééhﬁoéltlo%%ntam an
antlgeﬁlwrafahﬁgbrﬂlf p'Fell.{Sl-ﬁéﬁdH ldérlgéﬂz’@?jom gthﬁr ?ﬁﬁ‘bheﬁaﬁlﬂél’ﬁéﬂ/wus (HPV)
0 neunoc arj ased [nmun
consBRisp R REPTRIER ot R erte (BPYL & PHBVE Tost ohers), andlor the

HP eeuehved pomisiblf ok ereias) daEE’erE(ﬂM(sOHB)/:s 8hd bihegfent s
thereof. Fragnments suitable for use include fragments

enconpassi ng T-hel per epitopes. In particular a
In cmeoérﬂbcﬁt!nﬁeiﬁtr g erths of béniti et @bbwylﬁdﬁﬁt 8 thekdReutic, compositions

q1 1/3 of the rotein D carrier is
corffst i PAIIES Al PP, EGHE0N T IRES REPETRGIDTS B ors antigens
selquieLir GecaPV pasteina B10E2 288 EGEFE LAl endppj ugat ed. One

or nore pneunococcal sacchari des in a conbi nation may

be advant ageously conjugated onto protein D. A further

In opeeafnasadirtertahe fermsf sirfusitre protein e AT asSais€Ibedd MEWI0596/26277,
and 1Sl BT HARE GRdlosRl B 8b'5717953.5 (PCT/EP9S/05285).

A preferred HPV cervical infection or cancer, prophylactic or therapeutic composition may
comprise HPV 16 or 18 antigens. For example, L1 or L2 antigen monomers, or L1 or L2
antigens presented together as a virus like particle (VLP) or the L1 protein alone

presented in a VLP or caposmer structure. Such antigens, virus like particles and

35



10

15

20

25

30

35

itself (as defined above in section "Pneunococcal
Proteins of the invention"). The sacchari de nay be

wO 2ovkeeBID the carrier protein by any known nepdiDGBEG06/1004634
exanpl e, by Likhite, U S Patent 4,372,945 and by

pS6MBs &re ﬁev & %noﬁﬁ\ten%eé ot 9%%(%}3@ 4?(/95%:02 20 /20137,

5} 8at|o is carried out
Q&8P dtand VOB OR84.de (wei ght wei ght) ratio of the
conjugates is 0.3:1to 1:1, nore preferably 0.6:1 to

0.8:1 , and nost referablqy about 0.7:1. Particularly
AddiffospkearipretaipfoRiay iberiacleded dlene ay anfision piotging sechorreE7, E2 or

prefefatiPES fb?%xbl%fee(baptfb%l&f‘?%‘%%? S@ﬁméﬂs%f tﬂﬂdm@IU@es a VLP

or nore _pneunpcocca elns o e invention In
compiigingiLd, fﬁﬁ@mﬁﬁ%ﬁ@%@ﬁo§@@6ﬁ3?)des and proteins can be

stably stored as bul k conponents adsorbed onto

al um ni um phosphate in a liquid form 1n another

In operreiodinentribe HRM e ppfigensrrompsise the eetbnpisteing BA afdy in fusion
WithC® PRIdiR © @arheitB forfyibRidgpl-ad susy ﬁj’é@W}roﬁ'ﬂllPQQG orl?'g}ﬂématlons
is a human DNA virus bel on am |y of herpes
thergpfi Gé@%mblaﬁ‘i'PﬂssOfEGrPéJEJrW'M%s@\?@f%@%éEM tal defects in
nemborns and al so causes serious nedical conditions in
noconprom sed patients. Cinical di sease causes a

A'tev%aiﬁ\/@wh%ﬁpsm%péﬂ@ qar|Rieteing F@eed E7hajthe presented in a single

mol@&ﬂémpﬂ'é'férbﬁlysa W&elnnbe@ﬂ/@pf’fuémnOrBLQ:heé’%o%poE?ﬂo@riﬁey optionally
gen is a chineric fusio

CO”E?H%?'ET% % Poﬂarlfﬁ ﬂ%ﬁagsﬁ@'es Hemi Y 11 Seprefeatlisfn the form of a Protein

D - E6/5BPr&EIRD aEWﬂIs‘idrf\}ﬂoféfn @fPrHEéM/DmeyEpmS%%@tefnused to
a portion of an HSV glycoprotein. The

glycoprotein is typically gB, and the HSV gI ycoprotein

The @orﬁpﬁ%’itﬁ)ﬂ' dfth@ Preskeht ﬁ@éﬁtloﬁ%éﬁf atiSiorianp @orp8 £ @\Sﬁé’éns from other
HP\;&[e fusion is tr¥|pl cally between an amno acid in the

WEPrRTRigrahafreMAP\A 34 8F 3-0n of the HOW gB prot ein
On@@dmamamtmsatﬁudd@yg\{m G333, essnaguagom aﬁzacad .533 5th 66 and 68.
rat el n 0 e otel n n
Th%@‘?ﬁ ‘?%*f%ﬁ o ”&%Hﬁ&éﬁ’é‘ﬁ'ﬁ‘?”fi‘?” Ry cpﬁ‘@r'%n é?ﬁw or more of

theéealakvay;f&mnrammoamhw wodrRi/sr-He 1@or ti on of the HCOW
gB protein may conprise a non-cl eavable form of HCW

gB. Suitably this is achieved by changi ng one or nore
HP\AIM NO.FRCIrd3pedmérsQUUse Rl dtBe SivieAtior rriab%oﬁfpﬁ*s@ bR corfsist of full length

1 P e 1 B8, Bl PRl gprses o
congnetmfflaaemthmogerg@abgmemuﬂ G etheh sgikbld mirhikogaictRagindné of HPV
1 R B SR hREAR P2 R P omits FLE  suer
|mnfum09émorfaédnyer® WHry aduitably ¢dpabrobf rnl@lnghaﬁalvhnhm& Fsypbase, said
|mn}u(51etrﬁ%%§1[§§ Ibgﬁﬁhgg%gge lrjq%ggr%ggafg%ﬁ% teﬁ‘h%ur(% as a VIrusqlie particle,
from the HPV type from which the L1 protein was derived.

Suitable immunogenic L1 fragments include truncated L1 proteins. In one aspect the
truncation removes a nuclear localisation signal. In another aspect the truncation is a C
terminal truncation. In a further aspect the C terminal truncation removes fewer than 50
amino acids, such as fewer than 40 amino acids. Where the L1 is from HPV 16 then in
another aspect the C terminal truncation removes 34 amino acids from HPV 16 L1. Where
the L1 is from HPV 18 then in a further aspect the C terminal truncation removes 35

amino acids from HPV 18 L1.
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term nus of the HCW ¢gB protein. In one enbodi nent,
the fusion protein conprises amino acids 1 to 52 of

wo b@7siB9onD2 protein fused to residues 28 to 6BEI/GB2G0hEO04634
HCW gB protein. Such a fusion protein is designated

1 [ id
S EERLORNEL ) B nsied o R e
§

M A IsequEnceemaK s, bendhyat iisdaser inAMOR#0THR @@ USB649167, for
exdnfdiEN ARbbIE Minehted NSUREAE Qﬂuﬂcé@’%&%’{e& St Q@B%H&? eqlifalent to

rotei n desi gnated HCW gB6 . These spe
that digsussehplrvs; ﬁ%awsa%eucﬁ%@aw FORPANSORet a|I in WO

An HERLERD Hp%nqef&rquém%og@ao% e God20181SENiRR Ay be suitably
vaccine is HCW matrix protein as

HCMW v
trungaiad: | Spkie: f'\m:@ta% mé@meﬁpé 1Rt 6F PR eavivalantt ter thak described

abcﬁlﬁbé?éjésf%%eooﬁy $diRcRESERRParisBYENt | ON, | MMunogeni ¢
ositions contain an antigen or antigenic

Otf\ﬁr o 1 Pet HR 18 eenuanges ﬁmw%mwnpaﬁw PErRd\NAY,8e suitable for

use(,hllﬂ\ep,@géml,mhﬁgqto be respon3| ble for genital warts
(HPV 6 or HPV 11 and others,), and/or the HPV viruses

Whegss s ipl @0 fidr PEQIRID; fran m‘&%rHEMP\YPS thep\&gtesmipal truncations

corﬂatsbﬁtﬁcﬁn@ to thBs®RRJE THAIPVEBLankt NPV 98 Baydie GE3Y, baéed/\%dn DNA or
%r %/I actic, or therapeutic, conpositions c
progin, §¢

L
168 SligrmeBlss oRUIREle HHiraBeY G HENoP 6iaRg 45 LT proteins are

glvé?roiﬂinNOSOEilﬂgl&ng or nore antl gens sel ected fromthe HPV
teins EI1, E5 E6, E7 and L2. In one
Suigbisoineafens ﬂf fqr(ﬁXﬁ@p@p H ¥.3an3?ar%‘i Sn45r 21 5296, 58 59, 66 and

68 HayCdis BEl mdte\P 8% 87t rerBdMnd E6li@aIBEY & /téimifal portions of the L1
closed in GB, 9717953. EP98/ 05285) . A

pm%lreioem?%d%ﬁvb%de?mveaﬁs ???Pé%ffq Ryhsesuepe ! me“t
Theﬂ%)g pliaéém)t IrﬁmQﬁoééﬁuﬁdet of enpashitibh ﬁ?ywﬁg@m{é iB&he form of
or ens or antil gen
2 TiNGHael, S 55 Do drobotiRe f- BRUBR B A er Py Sy Pt e
The HP\VT LIS prloteire nqoar\ultﬁgryl ie thevidh ¢ira &dtb%oineil opvitlieiike drike (VLP). In
rese a or osner SLruc
ond TR iHEY Vs ust e adipioe Preed a Py ks ang metbods for
thebﬂ@t%(bg%rggﬁvim ar@@ﬁétﬂkr@mMﬁH%éi@ri59LP§W| aﬂ@éﬁﬂcons;cructed from the
1t ona e ol e
L1 A0 RPaBt LA csiriifui P of d6e o8y BeS s LelbRe cBbaz01a7,

USEJg56H3, wogmefzm aJ86598508Bt, US63671 7A8B 1pEPt39588 A JAMy suitable HPV
VLlprefeqrred e di nents o

eL7g T T PR G opl ot EiRE PraWBeB a7 s vigpton, sughgs an L1
or Le1nﬂE)Dz|!\/lIEnt the HPV 16 antigens conprise the early
sl 5 VLETEeRLHy gh 51 Om, v L1 & protein D carrie
Thee corbpasitiona the inesreioh;may conaii b taibimation bf BV A6 LHA/WRY dnd HPV
18 'E% \;L S, (gap/a comblrzatlon of HPV L1 VLPs from HPV 16, 18, 31 and 45, or larger
combinations, and includes HPV 16 and 18 or HPV 16, 18, 31 and 45 L1 VLPs, or large
combinations, wherein the L1 is optionally truncated as described herein.
In a particular embodiment of the invention, one or more additional antigens from cancer-
causing HPV types are used with HPV 16 and/or 18 antigens, the antigens being selected
from the following HPV types: HPV 31, 45, 33, 58 and 52. As described herein, the
antigen may in each case be L1 for example in the form of L1 VLPs or capsomers. Thus
HPV antigens for use in the compositions, methods and uses described herein may
comprise or consist of L1 VLPs or capsomers from HPV 16, 18, 31, 45, 33, 58 and 52.
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Alternatively the HPV 16 or 18 early proteins E6 and

E7, may be presented in a single nolecule, preferably
w@2@ro6sdn D- E6/ E7 fusion. Such a conpositi onPCEHEB2006/004634

optionally contain either or both E6 and E7 proteins

Thd LPWLHE%%e 138 &JW Vﬁp%‘, ¥r intohibhdtiBh WitRTan hBF Qﬁt@eﬁ ggi] asl2in

or Proteln usion protein or
L1 h!r&\ﬂ:rlf’Sp rchleé1rproteﬁemabﬁwt@§Iytbeotrur@ﬁtqdms qﬁse@bmt herein.
invention may additionally conprise antigens from

ot her HPV types, preferably fromHPV 3 1 or 33.
VLRYiersptian capibe aspeesed by Fiandandrecimiquesagich3s, fggexanple, Blectron

m.cl@scagy aﬁ@d¥|1%$n|c5a%er Rt 30shefflg. Thus the conposition of

present | nventionh nmay conp ri se antigens from one
Th%VLPréF%/ ermpninesill lgogthy %e@tem n In@es asrast the IPRrotein used to form

thedN ¥ 81 tFiR¥atkE- L1|'éDMein as YedFibeh ab@rsoners useful in the

i nventi on my nprise or consist of full length L 1
VLR% ma bPrFﬂ%ﬁ?dgéﬁW@UF@bé@ relhsubstrate such pp ypastioglis QLipsest cells e.g. in

a bﬁé\ﬂmrexﬁl‘é@&bh S9Steh, aﬁ@@hﬁfq%e@for%dm%m% are well known
fragnent of t hen suitab elrmunogenlcfra ment s

i the SApgih 25 VYRIHIAB50 U BAT S8 b PP BiRSR1 and Use2dsses, and

reférbfsesithareinOthe dMtird EsiR&rits BNWIREH QFét fer8by lhcérpora%bcﬂ;y reference.
i mrunogenic fra %rrents are suitab %lgca pabl & of raising

VLih Manih 8'adedporgasseakhaandhiaasespRlk Jersiausei waick £paprevide for

mof staBlROSHY/& emédtneods PESHIEHAVIRHON FBsS Fo?*/ bi’(é’rﬁplle' kRcarthy et al,
19q%Zrtlcle from e HPV type from which t L 1 protein

GuigiirBheDR3ariny and REBTeTEM & Tuman Pa@mﬁ\@ms Type 11 Virus

likel P’é?llélé%ﬁlnt\yltta'c@t\ﬁﬂaldgybm’f )Qiﬁﬂ%eséﬁbe@ﬂﬁe a8B8EmBIy8nd reassembly
nucl e Iocallsatlon signa

truncati on renmnves I n
of oMbt HPY HE! (WLIFRC AN TG, InSepl GRllndl Order to obtain a
horhégéhé@i;lé Opreparatién f off M1eYs. apsod13066 4nd QWEBIBE68 also describe
un t| on Eirg)rimves fe r than 50 anmi ho acids, such as
i3S RBD R A S AR ESS2e TN HBV G, 2 15 from HPY
In o dspedt HFV ¥DPSRes naapes debdiDe& WOHHI 3086 o USBAs563N
renoves 34 amno acids fromHPV 16 L 1. Wiere the L 1

is fromHPV 18 then in a further aspect the C term nal

Cornpbsiiciisi cglrthé PIEVERS invBntil Ay @6mPesd BAMdrB\brldhtigenic preparations
Itabl e

truncat ed \V/ 16 and uences ar
derﬂﬁggﬁm ﬁ’?rﬁ\iﬂe@éhé} cprsq Malafigsugipgs féasg@f(lf@'ﬁ c:pﬁ{ymaqr?gasmodlum
vivaxe Edrataxed)‘uﬁl@t @gﬁﬂbl? naﬁf@ﬁ@@%ﬂﬁe@ﬁrdd?ﬁ@é%&ﬂwpf Blciparum include
sui rung e
o BROREAE B S PIoGine i, S SET: i e L5 qwat ang
TRATBOREES if m&meq&e@rbyorﬁm@gﬁ)sgmmw alsgm C%V&r%nal portion of the
al t er nat uence is disclosed in
o sBHIoREP B obTelei o) A PlrearE Ak VB Bie MG f the pres?
porﬁdﬁr&oﬁl—ﬂepmm Béuﬁfhc@arﬁt@@httd) e ety @)@iﬁlgé@ of etatitis B virus. Its full

struc?ure lsbg gclgsbe%v?ﬁ tﬁe In ern |onadl P’gten?%erlllga jon ﬁ%arliéﬁEP92/02591

published under Number WO 93/10152 claiming priority from UK patent application
No0.9124390.7. When expressed in yeast RTS is produced as a lipoprotein particle, and
when it is co-expressed with the S antigen from HBYV it produces a mixed particle known
as RTS,S. TRAP antigens are described in the International Patent Application No.
PCT/GB89/00895, published under WO 90/01496. A preferred embodiment of the present
invention is a Malaria vaccine wherein the antigenic preparation comprises a combination
of the RTS,S and TRAP antigens. Other plasmodia antigens that are likely candidates to
be components of a multistage Malaria vaccine are P. faciparum MSP1, AMA1, MSP3,
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O her HPV 16 and HPV 18 sequences are well known in
the art and may be suitable for use in the present

WO pwenesoon. Wiere there is an L 1 protein fronPEroBR@G6/004634
HPV type then C termi nal truncations corresponding to

EBAheﬁeRﬁﬁmlﬂ‘wRA@Vs&éu@éﬁ% WM#% BRYs2DESH eLdSAf@@EhP SALSA,

protel n sequence ment s.

P In o  rOp RO 2E 25 e & sl AR riioand dherasslogues. in
PIaéﬂoM\Q‘rngpl éﬂ@%%boéimetn@@ @letﬂré%%ﬂriveﬁt'fon% a éd?ﬁposmog 9compnsmg

exanp 31, 33 39, 5 6, 58,

RT86 Saﬁ'bl d@spf%t?'na@rsé fb@mmﬂéhereﬁf gHeh @ép@@t%e@ﬁﬂm@f RTS, S in

corfsIHAtioRl @k dnet BF Fhéka! fuRAEL 'rr%ﬂasrlapfanh s-whidRl Rla§1 Bk sBlected for
t hose descri bed above, as assessed sequence

exagRley figghine qieuPLCoDSipiist af MISHH, MSHih oMAT cLBAB@R&FAS0f Possible

antigBRs HoME Pt |ipdk fﬁEMd@Rﬁrb@rﬂ%der@l% erte‘irh@’)é ‘Hr&bﬁﬁ afd Duffy antigen
usi on protein, such as the fusion of gro ein

binging H“L%“@Pd Frowspisjheresh sush astRvRIHsge @9%993&18 )i s
suitably in the formof a capsoner or virus |ike
particle (VLP). In one aspect HPV VLPs nay be used in
Otmﬁ&%?'@l;eﬁrﬂtheﬁ%theﬁ BIRY PpVisetl B8 thAdMiRiNegRRICt gamRgsisions of the

pregémq#wéht,@nm@mdyLPs are well known in the art. VLPs
|caII are constructed fromthe L 1 and optionally
Strq_;;é Ca%/

YANTPENS PN KM SFroppé SireRIAcocsdR o Girowx §n%tr%otococcus

)6 208 3Ui 51&2} 1
antidén 6177% tgflﬁ%%&g m 5 ICH (s’é%lﬁ?aésblflgﬁﬁwo&a‘lagements thereof or

US6 )
92,8l tiRgeRtA hepefs i oREgPaRO OF OF 801 fb8r fipgmers of any of
the@ef})oh\a/ﬁfgh%rpéslﬁliu@% @UCH- a& % oF cﬂerlvaﬁ%ts\'fhé’reo&ék tidBlediate Early
e [ e conposi ti
profef & ?‘4‘?‘33 ff@&hﬁg{/ﬁ Prbpsﬁampg ow\fusm&?pfmarﬁ(svehpes gB or
derﬁréﬁive‘dl?Nerbe) LRdtaMI:LES(chIdIr@ Iw@féﬂﬂeﬁaétb@ ﬂlr@esﬁ@bsteni B¥kRfus (such
as agB0 oF bt Sived Biersor \ARGal Zodks iy 1 ang 1563), o

FeitRiveriere Mcels 20° %ﬁﬁor%dsuafsas gply 1 gpg 15@3) or from

a hépéﬂilE’SvlruérsublﬁblmeQ@tgbl Bl&tdrUsO(fSr eXﬁ&ﬁ%l@lepbhﬁs B Surfa8e antigen or a
i opal | ated as descriped herein. | n_a.
cerfiie Bhresh. bREDER HERE BohSRAES (i S5k SHFHES B vingsy o from other
vuraaddﬂhbgérmalsuamas; gamy&mmségrmﬁpﬂawﬁy egr;]dyIE?M \iypgsudhras F, N and
HPV. 16 nd/ e t he ens
G Bbfins ot kbalyss BRicoR: PRErmbNTR, Ty Tppaes Vidy umps vius
hurﬂ@ péiﬁllon’iﬁvnm%ds &dr e%ﬁnpﬂ@%ﬂ”v@ad he,r s, . flaﬁhﬁ?mt(e@el?fellow Fever
ea n the
Vi 1Rer 80 et TPl B Endspyaliie P Paheths EPRPIAILS Vius) o
Inflosrzaodiusi @hdle et bo tHactvided virgs, dgit irifloenzeh @ing, rgrdmy m eggs or
se or caqnsi.st of 1 VLP fro
SRRl 5 hof 1U3hors tarodls ey FERSRE \Bglhe o 10, o1
920) br utifled/biPrecombinant proteimeathiecsof véuch asnlAhBP, B, iog &@hproteins, or
com%fr?e;]tioﬁg tlﬁ%relog, or derived from bacterial pathogens such as Neisseria spp,
including N. gonorrhea and N. meningitidis (for example capsular saccharides and
conjugates thereof, transferrin-binding proteins, lactoferrin binding proteins, PIilC,
adhesins); S. pyogenes (for example M proteins or fragments thereof, C5A protease,
lipoteichoic acids), S. agalactiae, S. mutans; H. ducreyi; Moraxella spp, including M
catarrhalis, also known as Branhamella catarrhalis (for example high and low molecular
weight adhesins and invasins); Bordetella spp, including B. pertussis (for example
pertactin, pertussis toxin or derivatives thereof, filamenteous hemagglutinin, adenylate
cyclase, fimbriae), B. parapertussis and B. bronchiseptica; Mycobacterium spp., including
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L1+ L2 VLPs. The L 1 protein may suitably be
truncated as descri bed herein. VLP formation can be
wW@s®esesnd7 by standard techni ques such as, for BXEGBR@E/004634
el ectron m croscopy and dynam c laser |ight
fukl | t
M. %ﬁ@ér&%é:@%rﬁr gggmg 0eet h%[;%fbt glonr E@g A? ))50\/{ /‘ﬁw leprae, M.
awtllhe M/ prarakibarctiogisc :M eﬂnd;grnatpr degionellaaspmleiacludingd.. pneumophila;
(=2 R a
ES(?%@IEFI% ésb/t} éggpﬁﬁgréﬁge?%t?ﬁc Eggtglpéf qw‘ar‘n%ﬁe gol&rﬁ%altloﬁlfgcct&rs ﬁeat labile
toxinaer devivatives teorpofe Ssatesially saximpr dmclratlmsrthe@uéserhterohemorrag:c E.

oo FERRSRAARE £ hTE R Bl 0818 e il roon
Vibgia $pp.ehending &s chelernadfan exampleatioieratoxinoraterisativies wheredf); Shigella

sp,g;ﬁgmrngbxé' af;g&atoggeﬁxr,%&f ?e?ﬂ&ﬁem L\psi yﬁpﬁ TRilRing v,

| sa senb senb ues,
entprogolitie ffor msareplst abIY@pamﬂfbtem) honﬁgermsas;s Y. pseudotubercu/os:s

I r . .
CaffRbIAUY VR, gl X R BSHURGR fl dli ana .
colipaysiimpretiav b singlygieg 1. tMOhusS | pacatyphir tS. cthoderaesg, t $.oenteritidis;

b g2 POLSTE 1) g Bl 7 AL o

examniwraag@matada«'fq gagyplaling dexin)o Pegitdeimenas Ispproaeudioy 8. aeruginosa;
Sta%hﬂ@%c@&é 9. OhclibiRg S, aVFRR130 d&ﬁﬁdly%r%?&%uﬁl lgr;cludlng E.

escri be sassenb?y/reassenb rocesses for nm
faephg, ﬁLﬁ?ClWh pstricdiymesap., HP&WW @tenlﬁmexamp@em%é@lxm and

W%?&fp 'c. %%%51%6(%(&%8{% Edtglﬂﬁlnpfoxtmgnooﬁmﬂ\tle thereof), C.

I nventi on may rose ant ens or antigenic
diffisfle §ior SxpERls desridim foom PaaraBiangsdervativasatheeeatll Badilys spp.,

inciHRp "# Rlasa0di we f akshpar %@Lﬁ%ﬁurﬁ' aléﬂﬁ’d'aHH‘ \HeV@é&rveg Okhereof);

exainpl e, possible antigens derived from Pl asnodi um
Comvgplagirifuim saRe| ingdIdiNg Cuntdipbihetiar t @rpewarepls dipgtheria toxin and

derﬂl%lﬁ\'}é%' fMeredRT %&réﬁps%p NEEding B\ burgdorsdi (SVBlarAng OspA OspC,
RAP. RTS is a brlg‘pf)roteln conprising substantially

Db@N D). 8. gaiiii (1 exainla QR OFfo 28R r Bzafzelé (for example

03;6&%3;5& OIBSM‘ I9$p fBa|a%é}§5 fbr Q@?’r%lé/ Iy fA\O'éJ"sp@mUbﬁA DbpB), B.
aci ds of the portion o Batltls surf

R A e SPUGACY bR ageThedbe tignan Granulocytic
Enhtfibiibss; |Rl§kefﬂb'l|a| s?br qﬁéll&’dll@g IR, Wl&@ﬂtﬁﬁe@hlaﬂ‘lgﬂﬁe PR o including C.

I nt er nat i onal ent [Tcation No
traghigg1atis Ko emelre MQMEePemrQ@nqloamotema) it wgewmpalaet(fyr example

MOMPRMddériRdiRilg BRIEINYAD, %/ﬂ%’@l Qépl%ﬁ&pé)sﬁp WeRRiing L. interrogans;
L

expressed | n yeast produced as a |1 poprotein
Trepahema sep-, RAYJIREn P?(”d‘t”g ﬁ@éﬁ@@?'@é@%@rww fegnbeane proteins), T.

derﬁl&blag(:«?ﬂ %dé%éﬁﬁé/néet ¢ Qéﬁ%/é@sfrém”bét%glté%arsbblﬁﬂé WA spp.,

P antigens are described_in th
mclpﬁllng rFﬁ de/cigAsIm; POXaRaSg $PP-¢ MGUSINONG . gondii (for example SAG2, SAG3,

Tg34); Entamoeba spp., including E. histolytica; Babesia spp., including B. microti;
Trypanosoma spp., including T. cruzi; Giardia spp., including G. lamblia; Leshmania spp.,
including L. major; Pneumocystis spp., including P. carinii; Trichomonas spp., including T.
vaginalis; Schisostoma spp., including S. mansoni, or derived from yeast such as Candida
spp., including C. albicans; Cryptococcus spp., including C. neoformans.

Other preferred specific antigens for M. tuberculosis are for example Tb Ra12, Tb H9, Tb
Ra35, Tb38-1, Erd 14, DPV, MTI, MSL, mTTC2 and hTCC1 (WO 99/51748), Mtb72F and
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PCT/ GB89/ 00895, published under WD 90/01496. A

preferred enbodi nent of the present invention is a
wORI0a0680Vacci ne wherein the antigeni c prepar apCDGB2006/004634

conprises a conbination of the RTS1S and TRAP

M72‘rﬁﬂo€é‘?ﬁ§for W t?t%er&blﬁﬁﬁ@b "i‘ncﬁﬁhte' fQQBﬁ pf'&él'hs hg v]'?/g%r‘ﬁg ¥nereof where

candi dates to be onmponent s of

at l@a%tc'i\ﬂf% pagferaply fhﬁ%@ pabvaaptidss10f MANAA(Z@rCer aa%ﬁuse@uumpa larger

profRAP 1prefiRE: flﬁ%@eﬂ:ﬁjb@ Rﬂz'f\\ﬁllg RaEé 3§?d14|-§?9‘3‘ Mﬁsﬁav MTI-MSL,
STARP, SALSA, Pf EXPI Pfs28, PFS27/25, bPfsi

Erdif-DRY-IE -MSLsm36Cand Ef%@r@*’\éﬁ’éﬂd‘é%‘es PRVATHIMSTIRCS, THHS-

DPSARFI GVe esdoriaeni oéarﬁchwarphgw%hgmé%@t b@cﬁhén%eathat may be
onp05|t|on el n or

meRtoRgEneeTRe rbé{gﬁrpE%d%ﬁ'%a%oftW@Z@@/&b?%ooFP%fhem@h erians in which

Sercmmbf‘mdt %@qMéﬁdé BNAuRed™ SthbH EHdheSeriR! %@'t@' Alﬁnbh@%@ﬁvatlves
be sel ected for exanple from

theigohORPPIAIG AT SISTIneh g0 RV pProBRale inoliSies, SEQ 1D No 2 or 4

of ViPOs60d! £72a0y gens from P vivax include
Ci rcurrBPorozm te protein (CS protein) and

Exemriany &n gﬁrﬁofphgh/ﬁmﬁ@. P ehd techgmatsese ?ﬁ@?te@wroms%&&a@ 089,
CTW'MOMPe@T%QZVm%Dlm an@PfRRMmepPestekdd?, snB %Gﬁmmunogenlc

be used in the |nnun2?en|c conposi tions o

frag RIS P AN ROl (S5 B EITORoe 81t CpasaLatd cambingtans thereot

Prefdield 8smbinativrfe” @ ParftigShs GREIGEL CTTESS, %T@g)la@udch?s Specific
St rept ocogcus, ant | %ens are suitably derived fro

sequpRees | apd | cFPrANateNs nithglen MRY  PEgeRRIo¥ed heﬁf@ofd%sfc“bed in
Womuelomégoa%wﬂiea tHaeterarl @H%SI%nsp%mﬁr%b aﬁﬁéensgﬁilaﬁ(«bd from

'%@160 or fra rreg_tls ?f ané ? ﬁ
Ha‘?/?? B SPRy dRCIY ng o att’ﬁ"i‘/é% Ph@?‘%@P'%PRP and conjugates
theﬂeﬁﬂedioat &/ peablkey HOI BlRin2as Uedt 8garhSIE20MP28M Inélecular weight

adhgsroyEE1 RO PR, Bt TRBAEN T HEbrRRS Fbri derived peptides
(US 5,843 %4)ejwmmﬁﬂle vogyEeiShts drRssicn froRais tharebfls (such as

ool A1t B a8 bRGes bl o gt Ui oer e,

thoSaIPfeSAS Pl‘m‘zas lahligen8 set fors deboibeaXaERldpebie Patdri applBations EP-A-

1 ASER ORI o, RS LD b REPALEL T e

forrhuilgtorooh ethe vmr/@ituopatdsmgrms, theu c—lwas apigenmnygpa20s spscially when

 exoR t ' h F. Nand G o
oxofabinechs IR vk B utthen Srbaend Ind cohniiBiiog o; g dnvention

contieiass gB2vag higeinabidesdefinedls, human papil | oma vi ruses
(for exanple HPV6, 11, 16, 18, ), flaviviruses (e.qg.
Yel | ow Fever Virus, Dengue Virus, Tick-borne
Theera;oepbahmrts snayi @alss, cdraauanase@rﬁrtombalanhgax \drdusg weeful for the

uenza.viru r inac ted.virus
mroERR R R S Cargbind & PERlE. P RBEEE Bevsbe g tumour
rejaMI@i entfdeUS EucmS@ﬂ‘BSe (aproktmt, IbbeHit kEondRectéﬂ lwed, pancreatic, renal or
915-.. 920). (I§ r
b 2] r
meBSBRTERaTE: pRATBPAY pRisPEainl HAGE Hh, Hend ook 4 g other
MA@GEddrgigass swsh as disclosed in W099/40188, PRAME, BAGE, Lage (also known as
NY Eos 1) SAGE and HAGE (WO 99/53061) or GAGE (Robbins and Kawakami, 1996,
Current Opinions in Immunology 8, pps 628-636; Van den Eynde et al., International
Journal of Clinical & Laboratory Research (submitted 1997); Correale et al. (1997),
Journal of the National Cancer Institute 89, p293. Indeed these antigens are expressed in
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conbi nations thereof), or derived from bacteri al
pat hogens such as Nei sseria spp, including N

w@omonedrern and N. neningitidis (for exanpl e capSUGBR006/004634
sacchari des and conj ugates thereof,

a wWid g8 dr 't@n&;r@béﬁ%tﬂ:ﬁ%%@l%no%@cﬁjﬂ%%Elrcz rr}%l %Qh:%H]a ang bladder

proteins, PIlC, ~adhesins) or ‘exa
cargnefai ns or fragments thereof, C5A protease,

MA@EPQH@eﬁQQbFu%Ind% pr&erﬁ“ﬁ%}eﬁg ﬁ%R;I b e%&ﬁé@%i adh fPsion protein

ducreyi; Moraxella I nclu catarr
with AR RIPressien aRRReer phart&foraumqi@wag ey p@mrrplrepamwrartde Mage

protéé&%ﬁ?'b%%ée’ﬂ toVIEb@iH D3TRERESP oI |ﬁfMé$2§?53 ora llpld?ted derivative

Bordeftella s i ncluding B. pertussis or exa
FRF-t detnaﬁ'wl@érthaé%ﬁ@ PRIER Moy eRImprisatthe dest t1r€eafelaToteln D. Such

cor’fstrbélgﬁﬂi &Qé@sé&qmgﬂﬁﬂ%n adenyl ate cycl ase,
riae), S. parapertussis and B. bronchi septica;

Otheyé%%%fr%’ﬁpuﬁwa@ﬁ%ens inplfedP AV nalestaeipdde KA GBA733) tumour-
spe%?ﬂ@@h@ho%ﬁlé?@ucfﬁ@& cueD, ARFAeMIBreonubites %er@éwtb %arrM proteins; or

avium M ar at uber cul osr's,

Sa'q_éﬁﬁt“g‘?felm%)’ p2 safic P%Ri!dﬁgh@m%‘ﬁeﬁlﬂﬁﬁ‘p BF | ‘ﬁh°|€sl%f|‘£ﬁh i @qanqgotrophln

horﬁri@ﬁe rélB&4ing] hegncRL @nPHXVO dB/2080bj, oSkt RX&MMbeacid long peptide,
use?Lﬁ oni zation factors, heat-labile toxin or derivatives

a1 grireafaent of Mapy SaRGSKS. @ §Y INWRNOFastraties. t her eof ) ,

In Qfﬁr@feﬂ’éef@hb&ﬂmnénﬁpro%ﬁﬁté anﬂgér%f ARARRERNI ol asC Pldstate specific
t oxin or derivatives

antbRg (RSAS PR, PR LBIRSI SedTig N0 ARGl PV o antiden known as

Progasp! e cholera toxin or derivatives thereof)

d S, t
Proiiad i oS BPAIG SERe DiPIRERa RS ke A SHOP Adiang. with a

con6éred @eﬂﬁphﬁo@a%@ﬂza Cgbeﬂrlﬁal H- DtYS ENGE] §r|n|r?3:6|-tﬁrdnl1lrr1]agl %e propeptide
acter s

dot |
T S M s
Mo$s, ROIGelin&al I[TDHEbdi a8 HPWanacl I\J'IdleﬁfllalS ctldng@“' |andL Q:I']taractensatlon of
. cho esyi s, enteritidis; Listeria
profBad ﬂe¢ra%$fhbegy|a%£ﬁ%f§ﬁ byglRse Wilhepios Giea fasiictacp gxpression, /n
Procnity d!lcﬁg 8ti. pghaqn 99£(F))f96r gemmﬂg&) NipResite g@lgbﬁlleﬂﬁ)ﬂ ,site has been
Xi N seudononas .s in
destBiaiD [ st Brecketad A iiobint o SR s e i S siefing proteases,

shoﬁlmgethaﬂtae mhatiune; pd@pbﬁfd&i@mllﬁto?aoﬂngle ldBaind TRE n’éture protein is 224

t | udi ng C
amip8 85 e it OB AP R R e PR PPRsev e
Prostaes gmlfcbeotl&é sb@lieﬁicem:m Gédlfceexgﬂjfﬁﬂe@h&wtsfehumm 4raX hBmologs are
t er
s Qe B maVainates] REERE) Nalpfid 3 84 185, BEAEBI5110) ana i
InteBeatiohklUBatsitpApplicatitng (N W S. 9823023 ahé alsbGhe e¥@e§PoRding granted

patgd] U R A I BT 1 (i PR b ST Brbangingagrepiegi patents U

5,840 8Ipared UBEaBeTr48 (drosthte-spedifid kaliivaln) wes Wd eomafi g (P703P)
Bor r el darferi for

Thecgrgi\entdg%%? gwﬁwldceﬁbw&sgona gp&mnemg PES %%‘?a‘?fﬁfé@n%fﬁﬂs based
on @M‘asd)bp@teleanB) frafinedtbzahd i hdrﬁ@bglmsammﬂreof%ﬁérlveﬁh@) Such
den&lgv%'s %dblesfor us<£:'JI (?rg ?nerapeu{lc %cc(?ne %D mulaglps wh|% are suitable for
the treatment of a prostate tumours. Typically the fragment will contain at least 20,
preferably 50, more preferably 100 contiguous amino acids as disclosed in the above

referenced patent and patent applications.
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hermsii; Ehrlichia spp., including E. equi and the
agent of the Human G anul ocytic Ehrlichiosis;

woR@Re64987T a spp, including R rickettsii; Chl angdGR2006/004634
spp., including C. trachomatis (for exanpl e MOWP,

A ﬂﬁﬁénr 'pf:lefulé’i‘r&ij rﬁﬁ%t%?‘ﬁﬁﬁ%ﬁ) is ﬂ}mvl[}’r{1 ‘f’? 3 g&ﬂfengéaﬁjlng 113 of

MOVP, “hepar i rotel
WopR/sY 8pi r'ﬁ‘f%wgenlpnfﬂgmﬁn’i@ emd pfml@mé’r (ﬂ(r,elﬂ@‘ cd’mamfmgerah least 20,

prefdfdbly 5bnﬁ{o‘|‘9'p?&er-5blyp%d b@“@&&&%nﬁﬁ@%h? a%hasélgsre% in the above

out er nbor ane proteins dent

refq*i9raf&§d§@tﬁré epelisation. SeerforaxanipleoRSHRE 48/Q e8/5e56M. as
othel BRERih Qﬁ@&fﬁ)oant _?bﬁ@éﬁég{r{&% Pfro%%SbQ?f@AéQVgg@ﬁ%. Another

for exanple

is Sfpépéﬂphggﬁﬁﬂﬂé 14948 7 -12¢99Ri ng E. histol ytica;
Oth@ﬂh%cb@ a%@@clate!j ki éléHsleselﬂgl ik %Htext&ulﬁéaﬁl%%g[ﬂn%?ﬂmn include:

I nc ardl a Spp., i ncl

PIU|—ar#o$lp%10%E@samdama15§§§ 15645 11980 H4ASH —oest-2, Cripto (Salomon ef
al é’assawgng 2158 -70,08! Héileﬁ‘tg5€541%5 'cEHdtm LTJé' g&@ﬁioﬁ%m 215, .

including T. vaginalis; Schisostona
Adq'tf%‘lahﬁdﬁﬁlag%ls PRIfiATTY, relsvartder U@éanvrqfrﬁaye%rsalsgg@hprw tyrosinase
and&@indiga spp., including C albicans; Cryptococcus

i ncl udi ng C. neof or mans. O:herypreferred

Mugfgésmdcp%m@fe@ék\%h peMugl segrer e@ne YSap a4 thd URLA8a7 666 WO

8805%?&%%_%%@% ﬁ@4 T%&ﬁ%\gl\% E&?{énﬂ]ﬂatﬁ gréﬂ7u§g?\ﬁer|Wé 'peptides that

coniyrise @t jrast gpe mpetaaﬂe'nf @DFF@sﬁﬂg Mycs b pﬁﬁ&d%@éefﬁwiyo@i least two such

rep@4tot Qh@%hﬁhdls\ﬁ@&ég}lfge‘éi By ﬂ{eesmmlbsma(ué @654 48B). Other mucin

ferably three pepti des of M ‘tuberculosis are
der‘?ﬁ‘ieﬁptldﬁ%m&‘qeﬂeﬁg?e %P@tl\é"llq'ﬁ Preferred fusions include

TheRaagehbbiothaapbentiondidy RVa Mirkast DRYcM bn such as. her 2/ Neu,
Erd14 DPV- MT'l - MBL- mTCC2, Er d14- DPV- MII -

mamipgplofiicd9S PN -S56BRRE N these @w'@fﬂmwoﬁ%aﬂﬁ% WY @99/33869,
wo@sﬂ:@ﬂ@h&of@@/ﬂs@muaeﬁg deladntigBys B WBAbdNRBtbriaha, in US patent
¥ SET Q I D No of WR006/1 17240 together with
58@%{)¢£n Breferablii s Qer %@Euo?omﬁf@@ss@ﬁu@m@ x{ragaiuiaregomain (
con’(rﬁlsmbh@;ﬁprbhmateﬂsebhﬂﬁ) e[ ﬂ0-6Q1|5§i or rAk&Hts Vcﬁér*eM\e%nd at least an
t hereaf incor an N-t mna i s tag of

'mn}ﬂ?ﬁg%? iPaftion r"rﬁﬁh Bregg@?q iR domgin QP%PXIWO(#Q C terminal
5801 GA#Y) “acidsxenpliar arﬁﬁtﬁlargefh‘é frﬂfacélﬂl#%bdhﬂms@h&gdCcomprlse the

trac 0 are se cted fr 858 089, CT87
NORRYAEY Q‘?ﬂsﬁs Treqp fﬁe'fegggnewg t9PBplRts aspy disclosed in
woao;zt43wrum@gmucarr§/rpa@‘aﬁ@d aom:a‘-trua?y kﬁaﬁ? tﬁe ﬂ(ﬂ?PD(Pé ugébn@a% known
an i nati ons ereof. Preferre
as %@ﬁ%%ﬁ%g%ﬁagﬁ?-?ﬂ%aer%%aé UssgBgreitrapde egved from rat,
mo[ﬁﬁaﬂaurﬁsnemfl c sequences and conbinations that may be

d d bed W02006/ 1 04890. Preferred
Thebg&‘@‘}/ ?%ﬂ”%f:%ﬁ%%?*ﬁ'fb%gt@%ﬁp?ﬁo@'am MR UMQUF-FYRRPr FsRhanisms

(e. gl-bﬁgmgﬁnelslsstuﬁmur mvamhmbr@gamblelti@fd veEere type B (for

It lsef)érengen tha??:o%%gsfo né ufgt%e present invention may use antigens derived from
Borrelia sp.. For example, antigens may include nucleic acid, pathogen derived antigen or
antigenic preparations, recombinantly produced protein or peptides, and chimeric fusion
proteins. In particular the antigen is OspA. The OspA may be a full mature protein in a
lipidated form virtue of the host cell (E.Coli) termed (Lipo-OspA) or a non-lipidated
derivative. Such non-lipidated derivatives include the non-lipidated NS1-OspA fusion
proteih which has the first 81 N-terminal amino acids of the non-structural protein (NS1) of
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t hereof), non typeable H influenzae, for exanple

OowP26, hi gh nol ecul ar wei ght adhesins, P5, P6, protein
w2@ndedoppoprotein D, and finmbrin and finbrin PEr/GB2@6/004634

pepti des (US 5,843,464) or multiple copy varients or

e h e }
e o o R b P apTiel i e s @ non
lipigdateed forep qf §s s¥inpriesiditiopaldiersinghamiwmracidset fort h
&

Coﬁ*@é&ﬁé&_egf_ EH%OEQE% ﬁg% Fégrﬂ% g@%éfe%h%gl—% gﬁ?h@f}ax%lodf therapy of
allesgyp Stich vARCINasWG I Corppring allerasn specifiedor wmn@ Bar p1) and allergen
nor@@ﬁ@&fl&&ﬁ:g&ﬁ@ éﬁ%\éxéﬂ?l@t yb&)%aes ?Qr:lv%g fr&ﬁﬁﬁﬁrﬁﬁ ngt W:?Lﬁ:iéng but not

expressed’in urther e

resiit ithe gfanyerth ﬁ%cqpﬁi?@ﬂ GE(E’nO #6h3%1BER. gD2t as
Coh@b&ticit e PrRisbREHventiBl n‘févmgé bé 18 fdf“ﬂﬁ(e ﬁ#oﬁﬁylﬁﬂ@%ﬂlﬁrapy of

an anti-tunour antigen and 'be usefu
chrpRifyfisereersapiers dhan cdllergyntcapeerc ahcr@‘egtlousofilsml%ich chronic

dlsérﬂérsaé}b'd%ﬁsé@%ch%s%tﬁé#%roé@eﬁl@!tAI%uﬁQrt' gens such as
those for prostrate, breast, colorectal, |u

They 5 6eMRasitiens r ghalheor Pragenin JAvendanc &e PE%@H@F'W ypuited  for the
1mrﬁuﬂ§dtl§!é?€§edh6%éé@ﬁeﬁ@%@ease§ & Moﬁc%on@ﬁ@% a%\@gncers but

anti %ens such di scl gsed in

alsp iy %é'l‘%*’amk%WS'&?an@é@”ﬂ_)A%A@%)hH‘GFMWS of he present

mv&%foﬁ@@%)art@;ﬁla%@@téﬁ@b&' tA8 lﬁﬁ@n&ﬁ@@ggrﬂf ,\l}'g%&g)gﬁ o%fa%%gsmsuch as

in | nmu
T“@?C‘é{?s's TBﬁt@ﬂ%@”%’ﬁ%ﬂ’at%@r(ﬁgp%w@l'”fﬁP 5. & Laboratory
AlsBe peiCdbniid RNAIDS A thbPO 19 proviiet &R hitifdd 8f treétﬂf‘%ﬂy ))f an individual

Jour naI of the Natlonal Cancer Institute 89

SUSCREIIR) 1@ RESHTTERNG HemsARS Tés@pv@@éocqmpo{lsmgd@er%ﬁr@'@'sgﬁtwn of a

vadcmw lthe p/r@@@atmhn@hstormé #W@bal |th’é}8b)¢|%rd9blﬁ9@f?e aﬁa@urﬂ@?@DM T-
bl adder carci nom. GE anti gens use in

Ce"pﬁ’eé@e%tcav?ﬁﬂehx %Pﬁ%ﬁﬁntb'alvew&fée% e %lgvv'agf%?aétwgpﬁhet%@# T-cel

dedhhé h &NingXRILESAIRAY #IEAEERIth ATv.an | nmunol ogi cal fusion
partner. In particular, the Mage protein may be fused
to Protein D from Hearmphl | us infuenzae B or a

OtHerr pardigeieel istlidev abttéRalt (prsferbbly. chfsulay tsabéhamities tdliker than (or in
rise the first 1/3 of Protein

art ner co
aadfnGl 136 By mpeabod At B essaied RbagodTolGEad e EpiBHvers are
coriveihitly su@eeu fri ﬁ}?ﬂ:mbum%t&orml oiede, aILbhlihlfua’f ghmmlate ~ it is therefore
strigionuE S o5 o iy A e Do RANUR oY GegRing spid faui
bull mmeth@%dmants@ téle amiangem em@mpbﬁar@osgi/ fPleepibigehe other bacterial

hor npne such as . whol e | engt hGon tro hln hor none
Sacrcg?r 9 SHEFRE Fom THRYP 600y g’é’ﬂ’é [SErogiPup A capsular
sacghhiide dWViedA),0Ng pephiiteis s@e@mhpl c bbpsméreabmtud@f(MenC) N.

menmgﬁld/sasré(r:oegrgup Qrcalpgular sac grei1 Ly (I\%en\g N. meningitidis serogroup W-135

capsular saccharide (MenW), Group B Streptococcus group | capsular saccharide, Group
B Streptococcus group Il capsular saccharide, Group B Streptococcus group Il capsular
saccharide, Group B Streptococcus group 1V capsular saccharide, Group B Streptococcus
group V capsular saccharide, Staphylococcus aureus type 5 capsular saccharide,
Staphylococcus aureus type 8 capsular saccharide, Vi saccharide from Salmonella typhi,
N. meningitidis LPS, M. catarrhalis LPS, and H. influenzae LPS. By LPS it is meant either
native lipo-polysaccharide (or lipo-oligosaccharide), or lipo-polysaccharide where the lipid
A portion has been detoxified by any of a number of known methods (see for example
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In a preferred enbodi nent prostate antigens are

utilised, such as Prostate specific antigen (PSA),
WE2R7/0683CA ( PNAS 95(4) 1735 -1740 1998), PSMA BCT/GB2006/004634

antigen known as Prostase. Prostase is a

W rgr3iaehe- §rp9\¢®f9873§9§35 N&r %F\?trﬁ@@@ulété&ﬁﬂﬂsﬁgl {Héeb'-pd’f’;’s%cchande

am no aci d-1on a conserved seri ot eas
derjvgd fropm ﬁ@ldttﬁsagﬂwu Dmeniggiddia LS ihis meant; m or more of the 12 known

imrRGifsteRREPLId €3 SN YUSNGE | 7] I@'L@aﬁd"%a@ opgliﬁnt i al

secretory function (P. Nelso Fer guson, P.
Parfjsalarly Rrefeged mesbinatiop g scapostiots commirising! a1|> conjugated Hib,

corfiRRéd WehAd afB AR Mdnen Bf ¢ é&%‘@ﬁ%b annéugeated MenY and

androqgen reﬁl at ed serine pfoteas
conjugeied Meaff: Sx sraiygaten Hip @nprmugnm Mem@aand 4 iconjuigited MenA,

coné1 U MRAC, %oﬂjﬁlg‘até’é- I\ﬂe?W afy EHﬁJ%éﬁé@ MEGASy! #hd Amotht B PS in

been descri redlcte structure Is very
eacty ff fh aP%veopﬂ@HQ%ﬁ%vmaxs@e. PeOrptOtinsash Pshdip rtthf‘rmian dose.

Prefdrabl{Tifit Mer20 Nepen MeAey-i 96 did Méh? e frfr%ahﬁ?ﬁ@gﬁlenAZThe

roteln is 224 am no aci ds-1 on

t
A PE%?'%S@S%@M Wit e P@ywamﬁrgﬂep@mwélef@ vapeipgiies ds the fact that
polysdetiefided ef a@USRCSHARNMNHREYERD A8l m%nﬁéj%@eéﬁé@%es of the

and hono| ogs are disclosed rn Ferguson, et al.
inveQlion may:bgy Conugated ignprotedrycargers, which pravide bystanser |Tncell help. It is

preferﬂ’&adr ffréforalihdtahe acéMb s atilisasinNBe iNRni8h ]a@(ﬂgke(oafbdsuch a
[ so the orre%%ondl ng granted patent US 5, 955

ProtRy 63715p1 KAMPIES LT FUS ‘iafféerﬁdw(‘é’bﬁl@neﬁrfﬁj\tgr@mr@@ly used for the

prop@dtientds s\d&f@ri&éf}nﬁﬁ&noﬁé}%kirdguﬁe Elizﬁyﬁlrv\%ﬁeorg/ %rz‘rdlzstanus toxoids (DT,

f k
DT ﬁ%’@@iﬁaa“dr ef%‘ﬁ%%f@ﬁ%@ He¥help We?tdv@%%cyéalﬁp(&w i RsAgin D from
Hadraophilus iinflieRE£s (BB S9r6 ¢4-8), NOre 6B Nam/m/dﬁ QHdeHE purified
an _Fragngrﬁ]@?@nd honol ogues t her eof
pro%nrbl ‘?rl"étél\fq% Ubgreu erivatives are suitable for use

The sadchafcaqomuy ibe IMReE t\@ef @ira! p?bt'e{?ﬂﬁy By Ritov@d %eﬁwdt@d?l eS(ample
rost at e unou

oy sl AT b A5 DY ATEEY 65 (bSchaiP U 7 865 Imbierably,
CDAPebejughtion uafeé)m@arow (w@t%/(tmuap aclt dst as d: scl ?sgg in
ve referenc at.en atent. applicatigns
Prefeishipdfe Ewéﬁqaﬁ?%ﬁﬁ‘aﬁg%@%w Agh Eq{'Ou%“Rﬁg‘«%ﬂlua%teW)9§1 to 1:1,
morequeferabdy 0.8 1o 018: 3, Hld M&@@l&blﬂf aboimelrageni ¢
fragnents and portions thereof conprising at |east 20,
preferably 50, nore preferably 100 conti guous arm no

Coralsinalfona of dhsgér@swfdch protide pﬁ&t@&t&mfe@aﬂf\?\%ﬁm%bgg@ﬁ and a different

oottt S Bles P AT GRridaay BARUBR YRROMRS are now gven
as 3\6&8bidFHByaceind SORIsO04dd ke the Qtjhﬂbér bBinetliie LNG L to receive.

2 1999. . .Oh i at .
Thug I3AAdNES dogines ohiat dntigerbaiam Ghel RafBpgumey be formulated with

the ipne@mbcameall varkinds of the invention. For example the vaccines of the invention
can be formulated with (or administered separately but at the same time) the well known
‘trivalent’ combination vaccine comprising Diphtheria toxoid (DT), tetanus toxoid (TT), and
pertussis components [typically detoxified Pertussis toxoid (PT) and filamentous
haemagglutinin (FHA) with optional pertactin (PRN) and/or agglutinin 1+2], for example
the marketed vaccine INFANRIX-DTPa™ (SmithKlineBeecham Biologicals) which
contains DT, TT, PT, FHA and PRN antigens, or with a whole cell pertussis component for
example as marketed by SmithKlineBeecham Biologicals s.a., as Tritanrix™. The
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Plu - 1 J Biol. Chem 274 (22) 15633 -15645, 1999, HASH
-1, HasH 2, Cripto (Sal onon et al Bioessays 199, 2 1 6
WA 2007068987 pat ent 5654140) Criptin US patent 5 BBIGB1HE/004634
. Additionally, antigens parti cuI arly relevant for .
n .
cont e Blecte, £A7 588 SPoRs? SR afiadnl 5031 SEPERAAE 1 spfpos antgen
(HEsRAgIp Peliausirgy Zantigenas KSFSBQWIHCGS@&OM@‘@@OE%GN pisdio virus — IPV),

MorAérxgﬁ’a’3 gét%?‘rhﬁl%o %Efefr 'rﬁé’r%%n% OF?}eas ! %‘bﬁq @éé%le%er”voﬂﬁ{ds /ﬁﬁuenzae

es that conprise a ‘one eat unit' o
Mmemngfétpﬁs Bctélterm@ﬂl@naab Ptoteins.| east two such

as .

oAl D M e e

compfapationevacenim (earednlly Thae then preyentiast of hb’ua medis) iager @MpP106 WO
t

97/191973?% girﬁ%é &C\R/gég?gg?d gﬁg@@%ﬁg?ﬁ E@% 28{(4?@'24)‘;3 WO 98/55606

(PNW)] d’@p@z&/esTb DIFEEIY 85\ROH) 9682980 (RYIOR/ AordPiielrpimen ME, et

al. @92%)‘?%%% 'lﬂﬁ@f 2?20?3 56 @SGQpA’PBﬁé/oF‘U‘sﬁ‘AZ Mgﬁ/@%@ﬁbnlverSIty
of Jirpdlh ENTPGRe! Hasthr (RETHEPPOI03E Mo T niP GOV OMPES
(PCATEPGD/Fiad), ! 1pE6®) {@é §éﬁ9ﬁ?rﬁ)5 |ﬁoB% eféB agg #osl 1 (335@011 (GB

eni ¢ portion of entire intracel

00 1GaRB o Mol ol BRI BOSE B RS (BEHER0I03005 K e (R6TE90/03622);
Ombmp@ﬁct:mdg@roemhe Huw r(ﬁeﬂépdg%sz@w then cﬁﬁk@' éxampues of non-

onprise t phosphoryl'ati on domai n or fragne
typeeabéfr é“&emcmdw dyvenzas @8tigans whish| eaiedei wcm@/la@wmbmatlon

vacéin@a(fe"sbééiélﬂlr for ﬂ%%r@%r(ﬁ%né@ﬁ%ﬁﬁsu%ed'(l)ag HEIOUE P%#@Dg%%m [(US

known as 4899. The

nd
5760600 a PN Sipte &eepaCh é:ﬁub%at@é}]|5\W€JU$'9W<PTHIP”S"?@D9@®C’©$ therefrom

[eg NBABHN pept-EQQ‘uﬁeﬁ@QfS 550084 MBS LS QR VPO Dofaob ge BMP26 WO 97/01638
assocl at ed t unour - su port nmechani sns

(CoRRERIbGEnER 25167 aHSIHS LADEE G0 Nt Vel Epe nd/op Tops; His; Hst

HmeEGﬁif Hmw15 HRReSs efAwsN AL NRaST b onNsvdfod B 4RY; e&@i@in D (EP
on may use antigens derived fromBorrelia sp.

594@69) g)@&ﬁ‘ﬁﬁ B (\é{ﬁﬁa‘lj%@%o y include nucleic acid,

OthRRIBRBRIALER Ic¥admpiitddare e %ﬂéurﬁ@éﬂ&alpéé&ﬁéﬁdé @NBrotein of the
r econbi nant | produced Egrotel n or peptides

VPG PRSI T B RO Top &rAT e e ieRTH (2jeRustgd, spit,
or suBOAit [eT@GSL%@ég%Mpr’@%l@ ﬁéﬂrémmﬂfa@é ‘?N.N{ é?ﬁcﬁhéénhég tinin (HA). See,

[ dtedformwrtueo hos
e.gy P(a - -abdpR) Jyna %‘n MlqrﬁPler@‘aﬂdéﬁ 0%?@ Ve 12pt(], RSV

(e. QPOF"ahURB @ah%sd&rw@%w% dede b%dgcﬁnhiﬁt ROQ: bi 91! daln%d May 2001,
Usi on protein which has the first

P4 Ao P Vo Br R e o oS 1 68 SO o by Supfady Wpdeolla (o.0.
attehl¥&ibY, gfyebsroted Henat. )Vlarnldsanya(lﬁ dlhecof PRt @MI@!R (measles,

mur%)gtrﬁllogla and anot her, GspA is a nonli pi dat ed
A preferred Paediatric combination vaccine contemplated by the present invention for
global treatment or prevention of c;titis media comprises: one or more Strepfococcus
pneumoniae saccharide antigen(s) (preferably conjugated to protein D), one or more
pneumococcal proteins (preferably those described above), and one or more' surface-
exposed antigen from Moraxella catarrhalis and/or non-typeable Haemophilus influenzae.
Protein D can advantageously be used as a protein carrier for the pneumococcal
saccharides (as mentioned above), and because it is in itself an immunogen capable of
producing B-cell mediated protection against non-typeable H. influenzae (ntHi). The:
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formof GOspA carrying 3 additional N-term nal am no

aci ds. Conpositions of the present invention may be
w@e®doés9n7 t he prophyl axis or therapy of all er gpCT/EB2106/004634

vacci nes woul d conprise allergen specific (for exanple

Mo%llé’&%taﬁfﬁgﬂsaér' rﬁ:rng%bdbg‘ Qfﬁ?ﬁ)l&/ug ﬁﬁ{lé}%%@l ncée%ds can be included

exanpl e pepti des derived
in the vagang | Im ac%léuumlbformeorsmanh@ edediag ap@qﬁnsdueqempoo trzaevs'urface of

out@reﬁaeﬁﬂ)aa}]e v@&%@%l@bé}ﬁ‘ﬁad@f Edrﬁﬁ']eodé?:ﬁé?i‘%t i nventi on may
. also be used for the prop axis or therapy of chronic
© di sorders others than aIIergy cancer or infectious

di seases. Such chronic disorders are di seases such as

at heroscl erosi s, and Al zhei mer. The conpositions of
Immypoganic prepertios of thainmunggenic comuasitian nsedifarthe pagcination
of thETHYaEM Bivdigiehi C treatment of di seases, such as

chroni c conditions and cancers, but al so for the

t herapy of persistent i nfecti ons. Accordingly the

In tR8PREsEht InBStidH thbhl%rrﬁfn%?&’ﬂ& cbn‘?ﬂ:SSsElﬁdrP@ preferdly Eé&éﬂl@ﬁl’ ducing

sui tabl e for_the i munotherap i nfecti ous di seas

an dmeioved %eT e¢ll aﬁwn%mfponﬁpweamﬁi deleast ong & (h%sgpponent

antlgeh(Ep drnérﬂgbhi@néomé’és‘i’tibn b&ﬂbé}@dcﬁnﬂ%ﬂcﬁ 'P%é@srmﬂ*nﬁ'ﬁé fesponse
.S provid a nmet hod of treatnent of an individu

obtaifeE Wit 5 cOriesPRRding eanarqshipnihish lmun@dmaateaﬁietw@es not contain

anyCméh&bLﬁgadjb\ﬁér@qmr@inséléétréf@ﬁe@fto %SVQIQFH Bém@sitlod8. In a specific
resent jnvention to the individual, thereby reducing

embgeimsnioiHeredhe Fmunageiiq cQerasition i at dlyersa camprasiisarand where

the liftfeh e &&ddr@]preﬁéraﬁbrﬁw ﬂf‘é}n%évé}ﬁl hfllﬁ%zb@raﬁ;@‘%ng 'oFﬁ/Hch being a
pan%ecllne in an . individ al ready infected w

R SIBHR, it dmproved, &‘é%zae@r'malun(emeé?mumg@aﬁg Lheapﬁndemlc
infliees BRgihdes ot her than (or in addition to) those
pneunococcal antigens described above. Pol ysacchari de
antigens are conveniently stored in |iquid bulk

By ad@m\bedcwmcal i Ohel RRdpdasehiat Meanti thal & RigidreEos @esponse is

R e O 7, S R A

thamdhatvetidined aftbe aumwﬁmntan@rm P& RBRRAEEAEEItON AtIRIUE dRivEnt. For
t he ot her bac&s 2 ﬁaccharl des E}H sgl ected froma

exa g%p cEH’QP%t 1eell NFeSRRMEN gF t PririgeS elno g d1paR Pat'e“" upon

adnﬂﬁxﬁ&&tloﬂrof%?mﬁiwnogém(; Nempbsitibh comprighey bih mfﬁeﬁﬁ AeUsWBHAaNtigenic

Pregaer?@& ﬂ‘@ aﬁg%egg%{\é{ﬂw gé@gﬂgqqggrd(r}geww%l lmventlon compared to the

resp‘a'ﬂsenldllidedl sftereadrginiBtrption bB%nclﬁﬁﬁuHogém&a@mﬂstiti@ﬁ comprising an

B. St
nSHER NS o eBis "B e b B SIS P SOV B s S ormuaton
will seivaitagedisly & aispd Bo Shdwiet attbiafutshzgr ODR-T béll esdpdhsacapable of

detécigﬁ Eg{ni‘lg%!zagpgﬁ;gesgnrg%% (gc{ &Ig@héagsr I?n%lelc\dle%apsm ar

In particular but not exclusively, said ‘improved CD4 T-cell immune response’ is obtained
in an immunologically unprimed patient, i.e. a patient who is seronegative to said
influenza virus or antigen. This seronegativity may be the result of said patient having
never faced such virus or antigen (so-called ‘naive’ patient) or, alternatively, having failed
to respond to said antigen once encountered. In a specific aspect said CD4 T-cell immune

response is obtained in an immunocompromised subject such as an elderly, typically 65
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group V capsul ar saccharide, Staphyl ococcus aureus

type 5 capsul ar saccharide, Staphyl ococcus aureus type
wW@2@apesdar saccharide, Vi sacchari de from Sal PONEBR@6/004634

typhi, N. nmeningitidis LPS, M catarrhalis LPS, and H.

yea'r@fﬁ é@é‘é@@odv@sor &Y a&tﬁt%/dtﬁ'lgélsthgﬁ%@t Sk ﬁeég‘eg\glgﬂ ¥ girgh risk medical

pO sacchar sacchar
Condit'sai

pighyisk cadvdi).jof @ oiwd;wredqrme ?PQGp@deA portion has been

detoxified by any of a nunber of known nethods (see
for exangl eWD 97/18837 or WD 98/33923), or any
TheigrseYRdeClet ppalismig neresionse Iyasalee Resasaed Hismeasring te number

f cefd prokiiSng B Nthg?dll'oﬂ/m tdyHighesPS it is meant one or
? Cm)rgmo ?1 y known |r%my§iotfes (L1, L2, L3, L4, LS5,

6, caJ?prLﬂ@acmg@t Ia@itﬁwouilfieremrcymm)es (=200 duzamw TNFo) )
a S Si 1
or 5 By Rt Ra Cs0af SRR IR e P B
?) wlispugltiad atidast Itfﬁ’qmmwmérlwmﬁnamdDaonﬂUM ﬂ?
MenC; on' ated MenC. an
Sonielatoshi el aRoEe N gaf o e s gl e RS Ling
s ongelig prcidcivg RYVeh3ETNAh BndamstAér GlokitR (In2eanholofiFy)e
above conjugates may be 5 or 10 each per 0.5 nl

human dose. Preferably H b, MenA, MenC, MenW 135 and
Thehe Wil 88 emprovea oW at @l imfnuteORsBHARSHAEH %&I%dﬁr‘@dhané Ry of the
ol ? cchar &e? pgroach to vaccination, ist
ab°§ é’%{'%&eﬁs‘%h i & dughse amounk fellowing: adminiRtalemer te adjuvanted
corrcpoeltlﬁﬁ) m&emtpbréﬁ, toStae Glaainistefioffof tihe uh%‘dﬁﬂhht‘éﬂ d’(‘Sﬁionlﬁon Typically
fd roteijn_carriers, which provid
at Ig EJPQ% eﬁabi%ﬁf Wéh%fw POH%t'%aserﬂ%}t&oead heren @h»qy.eémll be fulfilled.

In & baﬁucmbe emaineerm dee délis |préingnalt hﬁjr'd?’t&me's?wl aﬂeﬁpresent at a
es Or sucC

rotein carrie
righes AP el e CarPHE APTpaied i 9 B et S
production of saccharide inmunogens include the
Ther iBeRed apd) forEyRBLEe LioRpioe SOBESA I 2(KEdyhanted infuenza
conrproeitleln nofD the Opﬂeb&ﬁllmbhildlﬁ hay | ttbtﬁfiaéﬁly( EBtaﬁ%d GJatf’t@r Bdne single
e ifie rotein

tidis, ur
adn e VT VRO G SERE APPIPeRE) beTRelatieiraie i ThEgreple in o
rapitlly nda@tliricp otitheeakasituadion. Pihogetiain bh‘c@ﬁ@taﬂﬂi’é@%s;ﬁ@iiﬂlgd‘o( iy elderly
pop R, in Q‘?é cags %g’eém?dr&ﬁ?ﬁow%e%%f?é 7 P;?fg ¥asaipated for
the dicnjtingabgainsti mﬂumiza! edinotiie c(éé@ &5 P8RdEmics, Rt af/r B b¥neficial to
adnﬂ%ﬁ eﬁ&g éansso gﬁ%g%rlng g:oéivg\)?siﬁ c‘@géﬁeﬁeﬁ%t@me@e@oq& Sgse of said
sam2. &bfhpositioh n@Hit q@heuﬂerreagby abmpbsitiory : fbr frfarrbamiatueﬁ’$ may be
e protection aga
acn e ikt ST e PR ab T, en Sk 876 i prenugisly, spaced.
Typichiy theeseeotd dosceat the womigbsifioPaegivert & iféw waers, @ :1bdltone month,
e.g. np egks N weeks, 4 weeks, 5 weeks, or 6 weeks after the first dose, to help prime

the immune system in unresponsive or poorly responsive individuals.

In another embodiment, the administration of said immunogenic composition induces an
improved B-memory cell response in patients administered with the adjuvanted
immunogenic composition compared to the B-memory cell response induced in

individuals immunized with the un-adjuvanted composition. An improved B-memory cell
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as a conbi nati on vaccine so as to reduce the nunber of
injections a child has to receive. Thus for Paediatric
WO ameioese87 ot her anti gens from ot her pat hogens PEHGB2006/004634
formul ated with the pneunpcoccal vaccines of the
Ij el
o Pl B | Qz&%eé‘é‘% LS9 5 o Riera MBS btnphocyies
capgblg gfedlﬁgrﬁgthtpﬁér)totqméb $eck¢t@@rplasma o%llsemoh an’ugen encounter as
me88irRh 'B?ts'tn?uﬂla‘l’é‘ﬁ f |HQ/|thP<ﬂﬁér‘eﬁﬁé'i%nD' phtheria toxoid (DT),
tetanus toxoid (TT), and pertussis conponents
[typically detoxified Pertussis toxoid (PT) and
In éﬁdtﬁéfeéiﬁ%bfﬁngﬂef%g&idﬁhis% i &g M\ﬁ M)Po&tlon induces an
ertactln@iPRN) and/ or a utinin 1+
imgraed RyReiee FsPanss mepmn Rdwrusrw&qt ' the adJuvanted immunogenic
coﬁgglﬁdh@dnﬂ:%?&ﬁfénﬁghﬁ'nﬁﬂ tpBhsy m%‘ééa\rl\]ﬂ%ﬁi Uld'ﬂ%ﬁs infuniZel with the

N ant |(fqens or wt
un-geiuyaRed SOPBRFIERTE Feidt tmerRbiRM e PRNSR sRatbe preasured according

to §rh'9 bhfﬁ'e' M@&ﬁﬁ@@@aﬁé@hr@ﬁk%bl@ IS afid respecidl fy |F13§éﬁhé‘r{st P’) (.1.1), 1.2

onbi ned_ vacci ne may al so corrprl se other anti

(I %U&mda'é fisipag) Whensthe jrmegemie icgBRositigss jsgn inflpepsagbomposttion

spadificHiy 881 BBRSal ffé?;rptheS‘i@BB%He@a&éle@tlﬁ%cﬂédo‘O@' &M heterologous
ﬁO|IO virus - Moraxel l a catarrhalis outer

PalPRE GRS é?ﬁﬁetﬁmwaéww%m TESPONS faanszadumoral

res tﬁgeebéﬁveehl lﬁﬂlﬁér&gl $thdhs SO ernBBNRFREGeMRLChBPoral immune
npl es of preferred Moraxel | a catarrhalis protein

fesaﬂ@%ege?r%d wHiress-eartivee humaraldiednyne gespengs inyelves the induction of

respeige é!}éw(s@éﬁﬁ“ﬁlbéhiaystfém whidh iP5 QX9 '(@Brlfﬂfof A hilSenza strain used
are: OW106 [WO 97/41731 (Antex) & WO 96/ 34960

nedi
for (vay tLonOeﬁzq?(ampLebB s@ghyp rgﬁ?g@s[ev@llygygtg@(;@ E(xpmgjq l11.3.1 and in
FighpA & or ThpB [WO 97/ 13785 & WO 97/ 32980 (PMC)]; CopB
[Hel Mmnen ME, et al. (1993) Infect. Immun. 6
1: 2003- 2010] ; UspAl and/or UspA2 [WD 93/03761

In 4 Hﬁéc‘lﬂ%@ﬁﬁcﬁdlrﬁént'ﬁﬁé @ MinistkAREBY sé‘ﬂa%\gu(/m& Eﬁ’l%%@%%?é‘aomposmon
i1 Q (%zx (7EP99/ ? OVP85 ( PCT/ EPOQ 01468)
lnd%@ gb § {7Noz)of owlrtg@sgg Oél mqrg @D(4 cell immune

resPOIsE3 (3. a?h)lmpl'cb\&G]@n'(e% 2418 8?%63822% lmproved humoral response,

2997 03036); DI Ol A
ag%rﬁé%t F88 I%e C‘P—W?%'SQ’E Nga5e%) %3%95*“'%098199%‘8@ compared to
eitfexanpher Adspbesy m@amdevdnhemepmﬁ@@ohmf’%mﬁmmon which in un-

iRt &% 8058 BpE EPYa G, SAPSEPeY B DR b RS, flgo referred to as
‘plairechragositialiude: Finmbrin protein [(US 5766608 - Chio

State Research Foundation)] and fusions conprising

peptides therefrom[eg LB1(f) peptide fusions; US
In &84B4Grthel GPEYifie emBBdRYIRABE NaccibRABWINEhS eoMp6Sifon for the first

i e R TR N
Hmw2; Hmw3; Hmw, Hap D15 (WO 94/12641); protein D
Itis aE gpggﬁgém%dlment ofatﬂe Inven{I(\)/f\P th%%/tﬁze6com303|tlon comprising an influenza
virus or antigenic preparation thereof formulated with saponin adjuvant presented in the
form of a liposome, in particular QS21 saponin in its quenched form with cholesterol, is
effective in promoting T cell responses in an immuno-compromised human population. In
one embodiment, said adjuvant further comprises 3D-MPL. In particular, the
administration of a single dose of the immunogenic composition for first vaccination as
described in the invention, is capable of providing better sero-protection, as assessed by
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O her conbi nati ons contenpl ated are the pneunococcal

saccharide & protein of the invention in conbination
wWowanoss9al anti gens, for exanple, frominfl uePZEGB2006/004634

(attenuated, split, or subunit [e.g., surface

the? |c¥|§|"99’(e9t 8t rb?ot@%naﬁrn'lrﬁlﬁéﬁza( Né‘):onﬁ%d %ﬂ&ﬂﬁgg e%b{?ﬁéllon against

inflggnzg, in g1 huinessy %ﬁerlw m%&atlonuhgn doewthe VECination wiff) an RE\adjuvanted
lnflﬁéﬂwﬁ vacE n@nﬂh@cl%ﬂﬁécgsgjﬁv cr foq“fnméﬁgrgg% a%%e%egeﬁgable to induce an
dt A

mmg\@y) CD@[I’@II(l@ngme reppoRse agalpstdn enga vg@@ccgnmredtto thtat obtained
wﬁl@'the %Ma@)ven%@rfoﬁﬁhlhﬁor{e}' 'flnéﬁhérp BHA L s m’tﬂt% treased

-V, etc.), and any (or onent
respapSness Li?ﬁ?ﬁp‘éaccmﬁ@]' I%)InfeAtI@n e/rSeadeﬂa@waaanﬁlgﬁmc exposure.

FurgibRAHIO Phay 30! (ea s BERARYIM £ obY.rdBBnd&Rest, e.a hlqher ability

invention for global treatnent or prevention of
to resaend agAt V@@@nt igfensa sifpine. Shi dippesved da%oogaﬁ@mmhb%@spemally

berfefiei@NRAr arfl fnR0kd-88MpoMisdY ﬁurﬁér@%bful% étgfﬂtfsdthteoelderly population
protein D), one or nore pneunpbcoccal protein

<65(>f<ﬁaé? ek a8 9nd RBR) @BEJR iPBEIGUIRD Eirel)igh Alsl e&eélymopnbﬂ@n This may

resl it FEQARKRP BRA odéHhil IRSYbIP 'anbhéﬁﬁlh* Fafe@hRd PAd)chiing emergency
and/ or non-typeabl e Haenophi |l us i nfluenzae. Protein D

adfe'aﬂoa%mﬂsaaﬁéarswuwn@sw elgeninfiienzailike dlaess. dihist may also be of

beridfie t@ﬁﬁ@”ﬁ%ﬂﬁ%bul%ﬂ@&h@élbﬁe§ s, nﬁ@fdr%?%é&@vf)yeal%n@f age).
ecause it is in jtself _an_i nmunogen capable

Fu Qs lhrgna)gag@/y indyeinp £ 4 prest égstppaqsp \gglgh ,lfsnfnore persistent in time,
e. gnQﬂﬂI- priepsadre ydar iark} teNmaevddeinblion, chifpMRIAEIhedesponse induced

arrhalis or non-typeable Haenophi | us i nfl uenzae
ﬂéﬁle Lﬁb?fﬁ“"@&??@f@@ﬂ%‘l‘%”ded in the vaccine in a sub-unit
form or may be added as antigens present on the
surf(%ce of 0l1_tle mbrane vesicles (bl ebs) nmade from

In § RREQIICAPPPl ! NogRINMMBIeo5aPeNses Sh ashihe improved CD4 T-cell
|mmmﬁwr&gﬁﬁ§e006t@mﬂﬂtﬁhtdr0{3npf?ﬁm E@meéth{hvﬁﬁé§ |tl4ti@‘idd916t|6ﬁ of a cross-
nt invention In.the present invention
reapie 35 0Pk SHAOSP T B ASTIUF ShREBNY! 4 S561 BawHE OD4 T cels i
incleBset: | By ‘@idss-racave dCOP4redp&ilel is MBAAE CIBH PRBSE targeting shared
I east one of the conponent antigen(s) or

st at

ep'gﬁ?? B%Ween%HﬁB@ﬂadﬂ? conpared to the CD4 T-cell

i mmune response obtained with the correspondl ng

0Si in un-adjuvapted, i does . not . .
Us AT Shaelo s B ate s sty Ash aghgs! sgingegirains of
inﬂmemzasnruﬁltaatnhmnnmﬁéggqmin)n of Binilas pREINIC clﬁfb@t@ﬁmﬁ.t When the
. ere .t N ogeni ¢, copposition i s an i uenza ,
e, Satcb RonOTAOGRA: Grf BBy RieraRs ToRNG Fhioes (edch as a point
mutanerpar ah bowrhlﬂaﬁdrgmﬂpﬁﬂﬁenﬁmétldn@frém@nﬁrﬁlﬁé asid ohBege¥ in the for
ndem.,c. starin

exappéeg)l in i h %ﬁ?&ﬁ%@‘n? n aargf:trqél? hgﬁ%ég{jﬁa@ Igenic drift variant

V|ru|srdtﬂatrﬁ)ﬂlze1vs¢dirw may still provide some protection, although it may only provide
limited protection as the newly created variants may escape immunity induced by prior
influenza infection or vaccination. Antigenic drift is responsible for annual epidemics that
occur during interpandemic periods (Wiley & Skehel, 1987, Ann. Rev. Biochem. 56, 365-
394). The induction of cross-reactive CD4 T cells provides an additional advantage to the
composition of the invention, in that it may provide also cross-protection, in other words
protection against heterologous infections, i.e. infections caused by a circulating influenza
strain which is a variant (e.g. a drift) of the influenza strain contained in the immunogenic
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By "inproved CD4 T-cell imune response” is nmeant that

a higher CD4 response is obtained in a mammal after
W@ew7680T at i on of the adj uvanted i nmunogeni ¢ PCT/GB2006/004634

conpositi on than that obtained after adm ni stration of

e.sa CONPOoSi W, t hout a For. | e ,
corfpeaitb S ThaE e PRiadkath RBbt MARL RS K Se Bicuit to
propagaterit egggra)r aolmrasdueénatceu)mumﬁrearend&ﬂnmd@ense: of a drifted strain a

| uenza
woll PRI TREPey P Lo P o Qo BlecfRraiRg o st and
a %oommeacmlohlmeratmmm$dr boydaneapiaets poﬁstlaenmﬂiuenmj strain in the
adm ni s eni.c. com

meien & Ry e PR R T 2 Seend BERRGL T RpR Bk stin of the
strdif asexbih thd carhpositiamnuisad jffantas firstlvacSinakiofi.or mul at i on wi | |

advant ageously be used to induce anti-influenza CD4-T

cell response capabl e of detection of influenza
Thes pdjuspesd prfesend ddmbyodéd compssitidn aolhecaih esfinddhas therefore a
higﬁ’@’ééfi}iﬁt&}l t%rrr'ﬁ]agéer gg{) {%'CH(lﬂs\égg%/car?%e g%ctl\)enEbng$ ce%n vaccinated
eldenymavijedsyi 'Eraslojnamtanstmemapdla esgociatedewita gphighenabilithdo respond

r i af |
agéf.rilc’qslts \éa?efr%g\ggﬁ% | \;ttl?e §f?él ptr)cggetnﬁﬁn S?ﬂ ]ggﬁlc%gHgg?Hon This may
proki@d e alewrmoriﬁatadi/a@ta@b imiar pandemiasituajion. Feexsatpled multivalent
fiad | t
mflué}@a lﬁ‘l L&%bélﬁg bmﬁgnsm@rln[: @ﬁélljleq\gSllé)yOE gtf@eédé]%f I—@a aelqz &H9, H7 or
H6 spem(a‘)lrmyawpwde asmgrwr @biityTo cegrioni imgainet @ papdense varant, i.e. a drift
t GO m sed éd&lih

straﬁ# d;ﬂ %‘aﬁ&j ééﬁd?@l{lﬁ Eﬁ%’i@% yegﬁeqoﬁ”’%z‘g gﬁkgsr@qﬁgﬁtvz aﬂén 4fhth or upon
Infemlqmbyyaldrﬁgﬁrstralman 65 years of age with a hi gh r| sk

medi cal condition ('high risk' adult), or a child

under the age of two. The inproved CD4 T-cell inmmune
Detestiprooiszostaipabliyedsiaé Sxels fojowiva yaesimafiontvéthmaseza yaccine

cells producing any of the follow ng cytokines: cells

produci ng at least two different cytokines (CD40L,
CDH[T-gelis|tirngre TNB4Y reapghize bpindumalegpustandetifte tufiwenzasgiepins have

be qfaj?ﬁéd Gef tﬁ’ﬁg gﬁeé(ehtl- “ourh b2 "crbgé\waz: (L,D4| |'ﬁ1epra'9:fW§ht€S 5nf|uenza

east anot okl ne
commsnsvnpr Qﬁj geberipedt herelashaweFngra@ap%hi@attﬁ e&howhenerqwbtyplc cross-

rea(::l tyzszm Al 0?(I neg%e)r[ b%@ (%495&919@ aga.ﬁ t erﬁ%ﬁtlnﬁ—wﬁa%@ms As

‘anot her ere
saifl rahoye.etheCaplity-of el R e/apelapdﬁré@llaw@nt%m |e§fectlve against drift

pa e%ib' gfré\ﬂs p?cgvettg BN goﬁéﬁt%b&%{%n‘%é i tﬁ@ cés!é & pandemics.

gher | om ng m ni stration of
adJ uvant ed corrp03| tion conmpared to the adm n| stratl on

Coﬁglsﬁehgyr p i g'té“éﬁe\trée% %Qﬁﬁﬁ’&*st ieh4 740 %}tbbfesatshér%asﬁy different

one ive conditions nentioned
Inﬂn@mr@ atraipe\@ved belenbléerﬂttiqem in| wman (Gealdpa G et @l at998, Int Immunol.

(%?f?@ﬂ Eﬁ@%lgg!e Jgﬁl &eh. '1@9@ [QARE 7087 al7B 7 IPU Gkt e &ast. 1995 J Virol.
1995 69(12):7497-508).

In a specific embodiment, the adjuvanted composition may offer the additional benefit of
providing better protection against circulating strains which have undergone a major
change (such as gene recombination for example, between two different species) in the
haemagglutinin (antigenic shift) against which currently available vaccines have no
efficacy.
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hi gher anmount in the adjuvanted group conpared to the
un- adj uvanted group. The inproved CD4 T-cell inmmune
w0 e®poesve’ conferred by an adj uvant ed i nfl uenzaPCT/GB2006/004634
conposition of the present invention may be ideally
obt ai ned after one single adm nistration. The single
dose approach will be extrenmely relevant for exanple
Reyagcinatign and cerppesiting used fereivactination thoostingaompasition)
circunst ances, especially for the elderly popul ation,
or in the case of young children (below 9 years of
In engegmbpdimapte thaaibvemtisnerioYides fqliéhé bse of an influagze wists or antigenic
preBé‘fa'héﬁﬂl‘?e?eofc?ﬁ tﬂé‘n{ahﬁfa&%?éeopén FnmaR ﬁ:md&sltfgﬁ%rbr%vaccmatlon
eneficial to admnister two doses ©
of humaRe Previasii accinaied Wibiarommuriegerie comgoslticreaslaismdcherein.
sane conposition (still considered as 'conposition for
first vaccination') may be adm nistered during the
In ane-appengofpthe meesent imvemtiony éwpo issgrovided e asteofuat flyenza virus or
ant@@ﬁ]ﬁ%‘fjeé)aré{t% gtﬁvé ﬁé‘é&@% %f rsgg%rﬂffé%iﬁ iorlye f rﬁ&%ﬁst&% oﬁftmanufacture of
an v@h&k@nte@ mmhsogwlc/\mmosuﬁommsher@n &ﬁmdkﬁ)rabtoeafcnbheagamst
t. e s stem
mfluénrzé énfggtib%s é:ta§§gae L HIIPE%% 8ﬁ'g||n varua&nt sorf] SF"H first influenza
stragmot her enbodi nent , the adm ni st ratl on of said
i mrunogeni c corrposi tion induces an inproved B-nenory
cell response in patients adm nistered with the
In argither sasped, reninnefioni prodidep iwi the mse cd rgrainéertza vitus or antigenic
= I S
pre mrgmﬁc?ﬁ) %Qéeé‘e‘% *tnhfh%hﬂ"n%ﬂa’r%c éﬂ%&gﬁ% |nﬂué&% Hrﬂ%@senl&ncomposmon for
revagginayoe of Bumen@pgevwsmvasgoateé with amacswdaembd nfluerea cmmposltuon
[ bl
as oRRRET TR G AT oK, AL REied RO b i FRIRRYNG % variant
inflysinza stiaipelhe diyvent keing gredefined berdirer as neasur ed by
stimulation of in-vitro differentiation. In another
enbodi nent, the adm nistration of said i nmunogenic .
afwﬁmmsve@rtm merseot inuantianpprovides farmm nethadefop yasanating a human
porb 0 Rttt Sl Mirnde i i AOAGled SV RDGAERIEn of sac
human phdopulaiie ggalnﬁmumanwnﬂmrtzaewuﬁ stehjinveaid enlethod comprising
0 r
2Ry o i Tt T Aot SPRYRSUST SBRRR T Muernps yirus or
antlaﬁ@!ﬁwr@aratloarthereggﬁ@maa firgt influengetiros strainjandlan adjyiyant ag herein
Bg% {
deﬁ%d Zaoric? "?%gsel%gﬁ%nﬁnrﬁlﬁ P%nﬁégorgonpog [ {:&ﬁ])% %ec%meﬁﬁ yirus strain
varlgaﬁ @rf ReiAirsll infleazandwisi sjraaﬂgtlaum@gecafgaembpdlmnblsegioust strain is
ass@agtet]e\yv@ﬁ%l ggﬁ&’ém%t flﬁblré%k dnRanhd %'teﬁnrtlal g associated with a
het er ol unoral 1 nmune respon nmeans a hu al
panﬂ@@;fowbrealét lw@e@ﬁtheﬁﬁpmfmmb@chmentssauhn@naré stremnsassocnated with
a padensie olLBAGHK é/r%asr‘tHEIDb’b@ntlél' HB1HeCadsBiBRAS Mth §%’aﬁdemlc quibreak. In

cross-reactive’ I Mune response 1 NvVo
pariigyaic thegig-vecination is made with an influenza composition comprising at least

one strain which is a circulating pandemic strain. Both the priming composition and the
boosting composition can be multivalent, i.e. can contain at least two influenza virus
strains. When the composition(s) is (are) multivalent, at least one strain is associated with

a pandemic outbreak or has the potential to be associated with a pandemic outbreak.
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response agai nst an influenza strain which is a
variant (a drift) of the influenza strain used for
wQ 2wcioeradT on. An exanpl e of such a response i SPCT/GB2006/004634
illustrated in Exanple I11.3.1 and in Figure 2. In a
[ aratels
T P ot I AR P e lacd o) roferably 8
to H/momhs afier, more o @fgbIVé\i;@r@HBfééO tq 13 manthsrgiteoved CD4
T-cell inmmune response, (ii) an inproved B-nenory cell
response, (iii) an inproved hunoral response, against
h%tmm@wen&q@ormoatwe feorayserirationr(itiegeanstng epmaesiiiggmay contain
Q% iaht 64 dBURR LESRE
o OFE o8 Shigeh RPRRGH P ielortd Ol I PESRAREE ey ontain the
sang; ddjeuohApigen preparaiee-diod sebhindbenzanyirusx ogentgamic preparation
the R, lé/ﬂﬁéle(mne'op aadLﬁlﬁecﬁ ﬁFAeéﬁer t(@u@ﬁnlc)ma%blﬁe 38 the rr|g1rr]rt1unogenlc

t er specific e
Comw't\%;:%s:e%gﬁor élﬂﬁ \m&t wapﬁéawmﬁbtgrrtaﬁwyftm bopeting c@nposntlon may
con‘(élﬁcéﬂbﬁéro@peagﬂ Wl@@ﬁfad’anl hésh R ng?egi for! fﬂ%aﬂ'st Qb ccination.

the CD8 response. IS a specific e ment o
Prefeialineg spiit; e i H@eeoﬁﬁ@dqmstm eQMPeSitiMmmaybd ﬁﬂ]UM@fﬁEQh or un-
adjWants. The Qfﬂtéoﬁiﬁ)éhfedpéo%gﬁ‘ﬁg?‘t:érﬂﬂosﬁttb‘?\r |’ﬁ9¥nb£ %LEQ*{X@I/O? ﬂl)é@/fntﬂusph@

saponi n adjuvant presented in t
givem lrﬁmusssuﬂ]ady T;l@iorgaﬂamn ncantaing éhrqaena@yateﬁospht vwrtolm antigens
prefaral &dhhe WHOSe&SrhehddtestFhsRr Wéwgﬁa@t& %lfllj 1za season.
responses in an I mruno-conprom sed popu
I n one enbodi nent, said adjuvant further conprlsgs
TheXbsd¥h cérﬂpcﬁ@tf&n' rﬁé')L BE adiLithtaA Bl (H- 3{1}][1?%‘[&? 05 sﬁeafi@grlnSOdiment,
dose of the | nmunogeni c conpositio or
the bgesting gomprsiian gewpiisasessapanintesiuvariomtittois, as dﬁﬂoa@ herein.
of providing better sero-protection, as assessed bythe
correlates of protection for influenza vacci nes,
In 3 speciiG AEDPAINERL] thatiMeHNegenia sompasifior feraravaceinationdealso called
her&hdBEIbY BRPUbdsti M@%ltl@ﬁ?scérﬁﬁnia&p'lﬁﬂw gé‘ Wish oRMantigenic

un- adj uvanted i nf uenza vacci ne
Pre%%rﬁmfhﬁh‘@&?f MoicmaharesosPiEen §P4ol-pelbepitppre With the: tfluenzarvirus or

antiyBME Prefdrston tHere8t lisddarine fﬁﬁ%@&ﬁﬁloﬂgﬂ' Jb?rﬁmérp&buefnéél ppitope

virus conpared to that obtained wth the un-adjuvant
is intgRdRM ot m@ﬁn PPHT'%GS(SQQHP'FF@S&RHOFE?@ fa@rgd&ﬁ%r@e’rdampns éN'i"Ch can be

recd;dﬁﬁeﬂaﬁ/etﬁe %ﬁﬁi@‘mﬁ ¥EINRSE eMAAPIcY ¥F BLERHES '&p%%ésr]ﬁ SELHETC et al.

S-a-Vv Nnza anti genli C exposure. t'her nor e,

199§ 'waymm 9,18(2;)@133?@@& G ENliat 1996 J Virol. 70(7):4767-90; Gelder

CM®@t 85 39953 NNDS HYSNESE 2): 7497-508).hi gher ability to respond
agai nst variant influenza strains. This inproved

response nay be especially beneficial in an

In dnr@ml&%rﬁ@ﬁﬂ)é&ﬁ}cﬁr@tdﬂh@ﬁﬂvéhﬂl@#'tﬂé'b@@stﬁé‘:&brﬁﬁosﬁtﬁﬁ is a monovalent
el derlaép o ul ati on years of age and a ovezpﬁand In

inflyenzs co %@W@Pgr?%!@ﬂ‘é?’@éﬁ”?mp‘wﬂiam B 3ssAciateivwgthrmpandemic

outwr§§lubrt hds'thé @eteatiado bbsetrdted WithBgahdbmit QsteaR Nk Bhitar said
? and preventi ng ener g enc%(

straln in the boosting composition is a circulating pandemic strain. Suitable strains are, but

not limited to: H5N1, HON2, H7N7, and H2N2. Said strain may be the same as that, or

one of those, present in the composition used for the first vaccination. In an alternative

embodiment said strain may be a variant strain, i.e. a drift strain, of the strain present in

the composition used for the first vaccination.
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adm ssions to hospital for pneunonia and ot her
i nfluenza-like illness. This may al so be of benefit to

wo b@7ioefoant popul ation (bel ow 5 years, preferabdTGBe106/04634
2 years of age). Furthernore it may al l ow i nduci ng a

In SR¥thdr %Séélﬂc,r %ﬁﬂ@&lﬁ%n‘l‘hihﬁhbécﬁtl er rrﬂﬁkﬁl#pﬁtl@né rhitiaid influenza

e.g. still present one year af
VaW@éclma@m@ﬂar “Hap dhe Boesiing rrempesifieom ésea inmdtivatsat wacding $iech as a

blvéJQntth\Ha\{&ﬂt&dqﬁQcﬁrWé|eﬁ§ I\@Beind Naf Ié’é%?cer gtré\ﬁ pgcés ogiated with a

T-cel I nmune response, 'such
Pa”ﬁﬁw Putbfﬁ@ﬁr% haééfp%ﬁ@fén%ttgubﬁééswataﬁ \Awthm pmmlc outbreak. In a

spe%H’l@J &ﬁﬁ@dlﬂne?ﬂo |16 Sort rh@ré BeAMAS 1i9 Qh@fboﬁstﬁ{gom%?@ﬁtﬁdnv &re“PMndemic

T hel per response. In particul ar un
Strae?so&a?@a%& srReeifiesmbpdisesntsthe ot ilgpst eae eandegyic strain in the boosting

compdsidh i 6RhEIskRe tihéad m%%e'cﬁ tH’B%@nf)re% i ’trfeeédmposmon used
tar etl ng. shared epitopes between influenza stralns

for fhe Bt yaccinpaPn-alp) & ﬁhtﬁrn@fé/ﬁz%mmr@ewe@eaa‘tée@rtfO@@tstwn may be a

varigfl ¥traigai.8st Hit %@rbinn%f Shé aét”l%a@cf ohdTpbHESER ¥itditSréddk in the
have haerm lutinin of simlar antigenic

CO”&?éF'SEttéﬁePs [ de figgh offceinationaflia Rarticylar dhe il la@strepe strain in the
bodistid BERBSsItitN i HIRSIAMRY PLEGEHicSHRRT Tﬁ@%g%hg( SHGkbsABnanay be
poi nt. nutati on or an accunul ati on of point rutations
adipvagiadigrigti n ani no aci d changes in the for exanple) in
the surface glycoproteins in particular haemagglutinin
(antigenic drift variant virus strain) the vaccine nmay
Typslaily lagtwémgd@oremwpr wheretused, isalitemoatghe inextriafjuepad peason, e.g.
I t p e y
2B s, VS BT e SmhAIROdEHE ) cSHESHER. The boosting
comnpesitige may alee be wiven evenisubsequent year (mmdu, gwthcﬂfur vdacinagion and
[ o
so flf)ﬁﬁ)gﬁﬂg Rggﬁ%n %n@%&géﬁ ?‘Wlb%ecﬂ%(g%né%gﬁh@g@ﬁf}os%%] L%%&for the first
vacgp@t‘hqurﬁwtglgly t_#;@5boq§gmg compesiiiord gentaios apf influenza virus or antigenic
preﬁérﬁﬁt% FRAC Wﬁcl@% TvQﬁéHtSsh%ﬁrPy qll”?ec‘ uﬂ"ﬁeﬁgéj'vhbémﬁgd Jfer the first
advant age to osition o invention, 1n
vacgipatiggy I rp@(ﬁ!Cdlér ath@ dnferepss vmlcﬁt@msl @rnanﬂgnn@t ieparationdthereof are
seldd S&bidiy RORL rr‘éﬂa[)é?]% ‘?ﬁé?él%%%‘f’rjﬂu'ﬂéqew 1h%rWorIdi I-I%alth Organisation

i nfections caused a circulatin uenza stra
suchihairthes ace gdaptethio the igflueaza sirgin)whi n tsmrculﬁflmmenzlaa year of the
revadd@tign.cont ai ned in the i Mmunogeni cconposition. This

may be advant ageous when the circulating strain is

difficult to propagate in eggs or to produce in cell

TheQHﬁldér'l%S enﬁfé?ﬂ&rdnﬂgeﬂlbgoﬁﬁﬁlﬁn L%egrlﬁ E nc'étiroﬁ ef@rably comprises

ng al ati ve his ma vant geous
an %ﬂ’iwﬁnﬁ helitabiijjascdesedlad akayea eraﬁltuvaﬂtdmay sb@ca)ﬁ@ponm presented in

the VieR& | 6Fahi RIbsSRKe Al h&’ém BBoR RsYURRK, AN sis %?QfeFrQ& optionally
i nfluenza strain in the inmmunogenic conp03|t|on us

confaingan agditienal adiuvary stevas 8R-MPldri ft vari ant str ai n of
the strain used in the conposition used for the first
vacci nation. The adjuvanted influenza i nmunogeni c
In qagnarpsrct r%/ﬁcggatwerleﬂweaewyn@aefﬁ@@lww\epfelr all.eofathe following: (i) an

improved CD4 response against the influenza virus or antigenic preparation thereof, or (ii)
an improved B cell memory response or (iii) an improved humoral response, compared to
the equivalent response induced after a first vaccination with the un-adjuvanted influenza
virus or antigenic preparation thereof. Preferably the immunological response(s) induced
after revaccination with the adjuvanted influenza virus or antigenic preparation thereof as

herein defined, is (are) higher than the corresponding response induced after the
54



10

15

20

25

30

35

hi gher ability to induce sero-protection and
cross-reactive CD4 T cells in vaccinated elderly
wG@aw7eet987 This characteristic nmay be associ at BGI/GBRV6/M04634
hi gher ability to respond agai nst a variant strain of
revé&@na?ﬂ)ﬁa'v\f‘thprtﬁéeﬂﬁ aHﬁ]v&ﬁi@d' %‘Hg@ | CP??C?QB]BE/' tthgnimmunological
hi's may prove be "an 1 nport age’in
reSp@?ﬁ@érm@J@ritaﬁ@r |r@f$CCIF@1i10few&hrr§helJraadm\YanteﬁhIpeeferably split, influenza

y
wrdgg%/rjglr%g@?@ ih "fﬁé’%ﬁ@éh&n ﬁﬁgwgﬁ‘}rﬁété’@ ﬁ@tﬂgﬂq #Pv%?@a ypeferably split,
'nﬂ‘ﬂﬁ"@%C@@pé?S'HP@H@n tﬁblqorrﬁqudlnge'gmea‘g&mmp@tp&rﬁnﬂmccmated

withY il Lﬁﬁnédjm}an?ed ﬁre@é’rbﬁlgl sBift! | @fllﬁbn% BtpdsiBandem c
strain(s) i t her upon” subsequent Vaccimation with or
upon |nfect| on by said drift strain. Detection of

In é3 é;@&ﬁﬁd &asddimenClite @v‘é@é lhaﬁ‘ofw%f tﬁ%ﬂ%a&@%@h@%bé’ﬁm@" dohposition

| nf Iuenza vaccCl ne T-ce
ComRsiEBgnAR dnfiyisira w&swa@gowaaﬂmn cadiyvestl in e faszaf a liposome, as

defihbd ReRsn BBYR, RAEWS ﬂ@ﬁ@gahﬁboﬁ Gitd?& e%ﬂlégﬁéﬂdmg values in the

'Cross- reactlve J uva ted in uenza
9rogR RHPRINIS Ebrﬁ*sV%F@lr@@l:wﬂl’b@@ Uneadiyvantesheoniasiion apditioested with the

un-ad)QVAnie] SIrSIsRIoN PTG 6/QS Bf BB GHjuYAhtin ﬁ%}f‘cer@nﬁé ?Pht?bd response

observabl e cross-reactivity agai nst uen
to reyqcginglion Nse%wlw&\w@portaﬁ@eawme @gdedy papyatieiewhish is Known to

havéag abRerebporivel &f VaftidlioR Coreinffibih Vcﬁl paatmst villd. ffhe adjuvanted
Cog ndem c strains may prove to be an I nportant

figp@esqciated bieﬁefttﬁﬁa% alsa raark%rm é‘i’ﬁTLSsOf igHeying dhe OP4 T-cell
resydris8 f@ua,a,,@q@v@c&{éﬁgﬁvatl ons, CD4 T-cell epitopes
shared by different I nfl uenza strains have been
identified in human (Celder C et al. 1998, Int
Spédciiaingthe 38 (arnited cémgasm&ﬁ‘bfd@é n@énﬁbn A caﬂa%%sof]myh&% a better
70(7):4787-90; Celder CMet al J Virol
cro % 2’%3*"?&93/5 8oRpst Jrifted sirgisc(the ('Pﬂéﬁ'ﬂ)%?dﬁﬁﬁ%ﬁtfrom H‘@ next influenza

sea@@h)uh‘@ﬁb&éd CIOMEHRS ipkdtedtioRBYorférd @ Hyhtheadghttdi O\Féﬁ‘.:hne Said cross-
fit of prOV|d|n9 better protection agai nst

resREBUANERS b’ SR HEICHRT PHSIRiATe FRPPESH ahsbtained with the un-

adjtwbﬁtégﬁomlélbnafi;hé} efisct lof GRMEYjRaNh PerhahcifY #8%r8ss-responsiveness
erent species) in the haemagglutinin

agatrﬁfqi’”fge@rﬁtr@wﬁ.of iMposigat iR PANAPEYE YYEHRht |y avail abl e
vacci nes have no efficacy. Revacci nati on and
0Si t on use or revaccination (boosting
In oo BRBRSPEbBETh TGV eHBBE AR 1o  HacERUPEmepRoshieldhe frs
vactingtionhés usad®f wam amf infgsza ‘ébﬁ”n?és@én aBFéfo@BIyCa split influenza
n the manufacture of

h
conPS i b bE g Hes} et SIS EnaE T dbrfogl priFRiRly cause

panﬂémw outbfepk VaRE i r@ictihdfiora® MEIUNRRIe Cir6PaRRSEtrdiRNeither a

ned herein In one aspect of the present
Pa“?ﬁwﬁfﬁwf% 25568 &R ovi ded the use of an influenza

virus or antigenic preparation thereof, froma first

in, inthe manufacture of
cDPARISH & i 4f | venza strain, |

This antigenic drift mainly resides in epitope regions of the viral surface proteins
haemagglutinin (HA) and neuraminidase (NA). It is known that any difference in CD4 and
B cell epitopes between different influenza strains, being used by the virus to evade the
adaptive response of the host immune system, will play a major role in influenza

vaccination and is.
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an adj uvanted i nmunogeni ¢ conposition as herein

defined for protection against influenza infections
w@2w3068%Yy a i nfluenza strain which is a vari aPeT/682006/004634

said first influenza strain. In another aspect, the

i nvention provides for the use of an influenza virus

or_antigenic preparation thereof in the manufacture of

CD4 T -¢a¥f ¢nionss s amdrhygéﬁfﬁr@nfcloﬂmatstr@rmfhﬂverlpxeaodwéed dmhuman
(seé’fforhé*EﬁB% RYefOer QU . V@%Clrfﬂ %ﬁg ?’7‘91 Aoh. L@QE&F@M et al. 1996

| uenza conposition as al rre n or Wt
J Vtﬁ%ﬁ (AR ET-9Gi and &Geder &dhpbali 19%n/ \L‘lmlp199§| G9§12: A7 15861
i nfluenza strain, the adjuvant being as defined
herein. In another aspect the present invention

In & spesitiegmberimentel A Javacsinalia &5 madenky EsiRgrahoosting composition

wh|§|§7 Bélrl\tahb % |ﬁfuénEQ s Hﬁhn@ﬁlcﬂﬁ&pé}gﬁod (P‘%Hﬁﬁ EnVAHERSs common
wed sal

by revaCC|nat|on 0 unman or
Cbe cT p?ﬂ"@cpite?ﬁ%\g@? tetinfilepga ivisys antigen es gploerie preparatian thereof used

for 3R GirdteVtRMabONPThS liM@nBGHT ks t&8A e gtot fhesSatd P UABNmihuhogenic

a first conp03|t|on conpr|3|ng an i nfluenza virus or
ConaﬂﬂSlt'@a FPEPHFIBY Arkandemic iRliesss Viruoah antioppistPrepdratiparibereof and a

sapBhbiH SinStheidima el aaﬁp@o‘ékﬂéV aRt pAfcdi’ 8P 1 d@f i %@to%fﬂé@ form with
a second i nmunogeni ¢ conposition conprising a

ChOFGI#G?rQ!é%PEanWrVYJ@%Q iLn IN/tRe imaiuiasiure &f g first vaecinagiiopgermpanent of

a MUlt-86seS¥dcBing; tHeﬁnQItlsd%é'vE\b&n@mgf BBRbrisiAg, S 4 bBbsting dose, an
strain is associated with a pandem c out break or has

inflyenga sy drdioenis PERPAR9Dh I #hages epra@Rn £D4 T-cell epitopes
wittP tHebp&tfemid hfRBREN Qruss Bﬁﬁ‘gefnl & \ﬂﬂfé%’*ﬂ@@ﬁk (Sr8bakaleH 'trf%e‘ﬂéof of the

strain s associated with a pandem c out break or
dosggivep &t tha firsl vacgingPassoci ated with a pandeni c
outbreak. In particular, the re-vaccination is nade
with an influenza conposition conprising at |east one
Vacginatiol MARY, i s a circul ati ng pandenic strain. . Both
the primng conposition and the boosting conposi tion
can be nultival e e can contain at |east two

Ty fRmieRac, s eosdons, dfdhe vwgﬁﬂ?rh@ado%@gwmsﬁ@) by gny suitable

dell(/@t’gleﬂoutw| gichabe nhtraddrmab agiticsyae §%r pitranhSal A9FNC irddaffliscular or
out br eak or%}[}f otent| al to be

subfuegedts! Qh daivar sarisepecel KmedR M ptcal 1y

revacci nation i s made at Ieast 6 nmont hs after the

first vac refer 8 to 14 nths afte
The PGB ARV (e PEIPERA 21k s ieBled pigunogenic
compositibegeni ¢ conposition for revaccination (the

boosti ng conposition) may contain any type of antigen
preparation, either inactivated or live attenuated. It

Intragymab dbiieny tideanstiee sujtise Crf)ut@mﬂirg%m@b%paé‘ﬂ&é ®faye b@- used for
intr?%zrﬁélg%elfvgw %Pé)?&@ﬂlé gﬁor? Eﬂe%altelp ?/Pc:ege%r ts?(zl/rglgescrlbed in US
4,8864410, UDS5 )190,82¢, Lﬂ$5 328,488 EUS IHBATRBBNUS 4;27[[}8(%,1118)51,015,235, us
51%13%%:‘@% %ﬁp%fg SI CCI 95(':0%%3 r%la§/ earls%ableva%}n%nitsg?ed by devices
which limit the effective penetratlon length of a needle into the skin, such as those
described in WQ099/34850 and EP1092444, incorporated herein by reference, and
functional equivalents thereof. Also suitable are jet injection devices which deliver liquid
vaccines to the dermis via a liquid jet injector or via a needle which pierces the stratum
corneum and produces a jet which reaches the dermis. Jet injection devices are

described for example in US 5,480,381, US 5,599,302, US 5,334,144, US 5,993,412, US
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contai n another type of influenza antigen than that
used for the first vaccination. Preferably a split

WO 2000968987 used. The boosting conposition rmay bBCT/GB2006/004634
adj uvant ed or unadjuvanted. The un-adjuvanted boosting

5,6499P230$ 53B9BY, ﬁl}§ 5;3'0‘4%{9'1X@F0r n&fﬁ@ﬁfs)é h&{ hyp FU% ﬁ%é 220, US

iven | ntranuscul ar ati'on cont’ai s

5,339 263.i Wb d 2638Pi US A, 903127 S 3864 b, 115 580 639nUS 596,556US
4,799824 aeoqmRAded 98 &1394@)5466“ V\Fcb"@w%l?%@aﬁd NS gvﬂ%%’la'?e ”Z\%o suitable

seasaon. The boostln osition e adj uvan
are pallighe pesdeeeerticln dg evices entighibae @pmpteh:eetrb @asttp nag:celerate

vacélﬁgp@%b%@tnfdﬁ%nfﬁfd@ﬁsch@ oﬁl%?%VePs BeiHavaM tdf“ﬁ'{jcgbrhﬁs FRiditionally,

defjned herein. In"a specific enbodi nent
convertipRaly 8ringes dﬁﬁbﬁet Péﬁ?ﬁ fiorthe %@ﬁlnmanmm(mle‘mdcaﬂ Inradermal
adnhigic@atibnbel ow t he ' boosting conposition') contains an
i nfluenza virus or antigenic preparation thereof which
shares common CD4 T-cell epitopes with the influenza

Andihdrtsﬁlté’éle ABirGsFHtien PH RO R ﬁb's%BcGtQﬁécﬁBfroHt%eﬂnJ QiitdbREdevice may
fi rs{?avacm nati on, A commpn CD4

be psadaion SHPEWHANRONS dff@bqrb/d@ﬁ/%@’@(}@n@é%ﬁﬁ%W@‘iﬁ@sgfﬂ’f@ﬁbly, a needle-
freedjef InfIcittseAidd @%@d\/\éh&]ha§%t B@blfsﬁ&@gﬂl\ﬁ?@ﬂ@m&? QverPt05452,

woBiekist, WS pisd geswfy{ Of ol WO, G4 1586, WD 01/47585, WO
01/5883de W 1ms5ab,. WD 96/63286 rWo 0706810 %@70%@183@|V@@r01/97884

Virol. 1995 69(1 2):
woy B w0 ataniiars iraGrati s bavion ebimced i e liauid
vacciﬁgmmutan@.m is a nonoval ent influenza conposition

conprising an influenza strain which is associ ated
with a pandem c outbreak or has the potential to be

Altetrmgiosly atred WCbihealspaéUiﬁlms@er@dﬂ Pr8Agsally.n T%fcbll}ﬁmﬂ?é vaccine s
he boostin onposition i

aid strai t
aoriTH EIRLPEAN 1P A ROB TSR RFH a8 PRSerFaly ey eing halsdlinto the
lungsot Itlik n‘ietsﬁ!éblé a6 UdeNdn intABEal ddidéry o@%@e"!}?ﬂﬁ?h defidls the vaccine
formiaierie T RGP RGBS i WIGRH ForSREIAY Sihout it entering the
lunggacci nation. In an alternative enbodi ment said strain
may be a variant strain, i.e. a drift strain, of the

strain present in the conposition used for the first

Prefeered Idleal”cda@fbr||rﬁtrm9élft&fm|ﬁ|§{ﬁ@tld‘nl o tﬁ?b@@ﬂlﬁ&ﬁocoid'}@ to the invention
ent influenza

boostln 0
are VSHIAY nASVR” DERIARED fber GBIl + AT BIBS TRTRY. B ogeYisssh nclude
AccusprayTNl(BbctmﬁllmﬁltmsomCIm@adﬁslérb ;ﬁéchﬁ:eba W%thﬁﬂlﬁe spfdyv@hieRtcan be

e strain

oo Rt ook 355, b o et raal mucosa
Nebplidees titectheteforb @otygefaticdt ed Wit h a pandem c out br eak.

In a specific enbodinent, two or nore strains in the

boosti ng conposition are pandenmi c strains. In another
Prefsped ishiay dmb:eelifasrahtranatsbﬁu@é an‘eed@\lice@rfﬁr pBiRHeRé pefbm@inge of the

doviph i % GRBRlen o BB 8P s BLesnfef hy ek B8 Toed fesfres geaknown
as pressure threshold devices. Liquid is released from the nozzle only when a threshold
pressure is applied. These devices make it easier to achieve a spray with a regular
droplet size. Pressure threshold devices suitable for use with the present invention are
known in the art and are described for example in WO 91/13281 and EP 311 863 B and
EP 516 636, incorporated herein by reference. Such devices are commercially available

57



10

15

20

25

30

35

for the first vaccination. In an alternative
enbodi nent the at | east one strain may be a vari ant
W@ R00a068907 . e. a drift strain, of the at | east PCEGB2006/004634
pandenic strain present in the conposition used for
frorh "Fefef é}tmk}(-ﬁ‘éﬁ%%?e LRB- ddsBrithy fl §thRer tlQePI%rnJa?@L?JcaP?gchnology
strain in oosting conposition I's a I'ng
Eurepad?8atd999-r ai n. The boosting conposition may be
adj uvanted or not. Typically a boosting conposition,
where used, is given at the next influenza season,

Preéergad raw.a@ﬂ W@s)prmeﬁgple@f(tr@esqrn@ uging gyater as the liguid) in the
ranb@"f“t@%@rurﬁ &%f&’é’rﬁy'lbqg 12808 bRARW ¢ {.Lﬁ'loﬂllg%s#ﬁté H%Whalatron
su Ir our

al so be given ever sequent year
therefdre it is desitabbet tpdnavand nsmre ftltantatb)out EI%EDf ompddts bglow 10 pm. Droplets

oo PR BT oSO ES U SRS o e o
morOhpOabdit G cldrbplbRexeseding I2®pma virus or antigenic

preparation thereof which is a variant strain of the
i nfluenza virus used for the first vaccination. In

Bi-dese tdeiérpls, a funiBet ﬁlfefd#@dia‘@at’urer & ansibtrandaal @élrvé@téyg@m for use with
aration . ther eﬁ .ar e sel ected accordin

the Ngp B CBOE B P A AR CRoBy SEHE-wGPTA i By-doses of a

single gamrrmtiosm oREGobidost foheiminisatRmaptedhtrdstrine Generally, the two
enza strain which is mérﬁgglatln on, th

e
subr (:?Péee &%Br&sﬁ%tt'f‘ &hsrnqlﬁ &h?WPF ron g%% 3@/&% @Iows the
effm‘.iemtmeﬂ\vdry oha eBglé sub-doseat elmw; IMtérlﬁHtﬁél@r aono8eswdd eSmay be

itably as d ed abgve. The adj uvant
usefido R Blne i EPode AEetiingq RE MG a |1 posore.
as herein above described, which is preferred
t nt ai ni ng_a ition an a ,
A B o A e A eSSt i e
pregpardfireeafidny two or all, of the following: (i) an
i nproved CD4 response against the influenza virus or

antigenic preparation thereof, or (ii) an inproved B
In acsdelcifimaepaot of mrmemt ovefion, )heaaiﬂjdr\rantam\/ieﬁndrld)gemalcomposrtlon for

e T BBA RPN g eGSR0 R, e
adjuvahtedeon nat, \nhaylbza an‘mrarsterg@thrwgmrae@ﬁemht @atd, ferrexaimple rntradermal
o O e R TN e e I e
conguisitige riomppisiap aspecificallyt érelirdlobnzes vings antigethedi aeﬁbenlcSpreparatron
e b OSSO0 RORRR"H RO 2 s v
inflmmeﬁamr end tir bbestiaglinfluehea bompomﬂmgmgalconmparn@esiose of HA,
ie. Ibg%%r ab‘? ér%[p Pe;?en%i:n%f ?r?(g'reggdmrnrsggta 10f} 1€ rou %y\r/ge H'Vteﬂ én a smaller

voltmmul ation first vaccinated with the adJ uvant ed,
preferably split, influenza conposition than t he
correspondi ng response in the popul ation first
Poprdationsfioadccinate

The target population to vaccinate may be immuno-compromised human. Immuno-
compromised humans generally are less well able to respond to an antigen, in particular

to an influenza antigen, in comparison to healthy adults.
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with the un-adjuvanted, preferably split, influenza
conposition. In a specific enbodi nent, the

Wo ewaocionat i on of the subjects with a boosti ngPCT/GB2006/004634
conmposi tion conprising an influenza virus and a

Pre?é‘r@@&'tﬁ‘e %@/&%@Ew{@ %@3}9‘ a'ﬁbﬁ’tmhgzldn ik BASRAE adiin tﬂﬁmeﬁé’a either

hererrn abo 0 antib
beipg nAS (oLl %g\/ls/aw@eq:,panﬁiemmestgem@upr MVIF[ge‘eﬂﬂcetofr%Mld previously to

lnflMéWz‘é' l?)?éo%gn "Br \t/bctcf?‘:%tlé’rf‘ ﬁ‘efét‘é{@} ttﬁéi t&%@??%%ﬁlbﬁ%@@}d}eﬂ% (persons

boosted w th the un-adj uvant e
suitgplyt 3aed-f] mﬁaﬁend Ve brawagaﬁ @lghl-re,skaamltb@cg/ betwgeonteand64 years

t r
of g@g:ﬁ%g rhgo%éul{bzlﬁ Iﬁ/gﬁ&%ﬂ ﬁ’ee{ltﬁ nlﬁ(’gr;cl(’t)l\i;\cmﬂﬂgo&ﬁ@ége g&[uy;lgdults with a risk
aCFOési}&hséSt@f@'a&ﬁCH@fuw élﬂ"mqi?ﬁéttdi&?ﬁs@yor refiahedasz sAnother target
popUldtieR- is Hﬂ%hﬁ&#ieH\Baﬂ{oﬁﬁ'nsC& éﬂd ereraéé%‘cle% %&J}%ﬁ‘%f 11{ months of

was al so narked |nterrrs I Mprovin
agq Whp GrRYISNGE IBoRaiYely @wdaﬂwaxﬁeiateeﬁ@@prtallzatiqnyratet [Rseferably the

tar@djpay@atitfis CRIBRY Bbbid85 ard Beaddivention is capabl e of
arﬁgutgl ng alsbettgr cr osspéraerspond& veness against drifted

strain (the influenza strain fromthe next influenza

Va&SAASREh reghiNBa) dsking ah# adaitRhaFiffielcy effefia’ €d by the

control vaccine. Said crossresponsiveness has shown a
hi gher persi stence conpared to that obtained with the

tﬁbﬁdmé\?rﬂﬁhﬂdgér% Bathadditons atbsrdpbfis ele &'Esérh%\iéﬂg ?rreta standard

q enhanci ng the cross-responsi veness agal nst
0. 5&' rRjfeable d&% & inipest cases i andawpemae mﬂ@e@zet mmﬂlom gpngains 15 ug

of Haemdyglutinmtsiye® Bbmbblﬁ’erit %ﬁmhb%?' dah ditRRntP siain, as measured by

ac ation regine 1n iC i rst vacci nation
singl fed %lmmuaﬁd'ﬁﬁwrm@ﬁ%) @Mgw el JpBiek Stanst §(a9797b23? -247; J.
M. wn‘ddtaraz a.JCRIN Gtard. @198 PN A- mmgs@tadlﬁﬁétva%aﬁe dose volume will
n that coul d potenti al cause

b BAPIRSH (54T B Ak hrd FERISuISE o e ici R Tk Chaio i esciae dose

volérhé.c Bbatrflgnsd rvatcﬂneselsﬂlb@tr adaRAHE BT GheS (do8E NoRimeé will be made
itope in HA This antigenic

rougqe%f glerﬁ%l mséigﬂ?‘beu%%mﬁ té%iog&'bg‘er%@ﬂ@h@u'ﬁﬁamﬁ ~viral

surface proteins haemaggl utinin (HA) and neur am n| dase

is known that any difference in CD4 an
S“'f?gﬁ) aermrBlﬂe@eB'@tc\%@ﬁs'B?'? ANAT 2ilow Pa%ewléep%a%g e.gany of 1,
2, Daj 5%, ysed, by, thevisep14 Qg%f’ﬂﬂ%e?hﬁluéﬁ%oéﬂaw? response
of the host i nmune system will play a major role in

i nfluenza vaccination and is.CD4 T-cell epitopes

AdveRedgedudly, é"JaE&h@rHoser‘échn%“}?gatOSttﬁé"ierentr@\VGin t}fa‘?'t"l:ular a low dose

i dentified human (see for exanple
vacilgggmalynl?e pmﬂe@ in q@(r@jlerz\_{olgmgztha@h@é:pn‘(gwlgﬂalamected split flu

vacdiB8§ whish ard %eﬂé?él )arﬁ@ﬁcﬂo £00p. 736\‘3*1 @ e HosM Ghe dw véiBSR doses
J Virol. 199 2) 1 7497- 506
according to the invention are preferably below 500 wl, more preferably below 300 pul and

most preferably not more than about 200 pl or less per dose.
Thus, a preferred low volume vaccine dose according to one aspect of the invention is a

dose with a low antigen dose in a low volume, e.g. about 15 pg or about 7.5 pg HA or

about 3.0 ug HA (per strain) in a volume of about 200 pl.
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In a specific enbodi ment, the revaccination is nade by
usi ng a boosting conposition which contains an

WO pdo7e89a virus or antigenic preparation therPOF/GBR006/004634
shares common CD4 T-cell epitopes with the influenza

Thé/ 'irfﬂUénzaanHeQEngﬁt GHthé mhﬁorilj_ﬁree?@rﬁgl | O8k1d Qgﬁﬁﬁ’ flntgﬁ%ﬂonal criteria
for the first vaccination e I nvention thus

1brV%9@ﬂﬁ§ use of the i munogenic conposition conprising a
pandem c influenza virus or antigenic preparation
thereof and a saponoin in the formof a |iposone, in

Stapdande @i¢ appligdaintarmatiopallydiet ogasure thef effipaayi affinfluenza vaccines. The

: Eur%P@ér?@h%h‘?Jlﬁld%@(:ht%ﬂéllférknvléﬁetltl\?é%%ﬂn%a dgglngrlﬁﬂt'f%ﬁgfa?ég&ro%t in the

first_vaccl nati on-conmponent

TaRjgdchelew. + Heomtically. de gees) dbe ibveoreant Wiien cenvremsitsg anaisfluenza
vaceinB0Rs b Hﬁ;e@'@ﬁ? onéBf fh@fd'lfé?@%ﬁth\é' thble, oF alﬁgclurgsf_&’ |ﬁfll,|enza included

epar ation thereof whi shares common
in tg% VesHEes The spnenpsitigas Q%W?d?rﬁifm inwentipnsuitally sest geleasirone such
critéhid US anti geni c preparation thereof of the dose given
at the first vaccination. Vaccination neans The
I mrunogeni ¢ conpositions of the invention nay be

Howélr 1ih Pradtied, BYleagtyiwdUbt APlRed of ke Etefi® Wlll3 ne&d & b8Smet for all

intradermal , nmucosal e.g. intranasal, oral
straing, PRHiFYIELY o HPeW BEEinefEBuSS aCReNevacring {asdplivesyivissa different

roufd. %Nﬂﬂr'sohﬁ%umgtahb@s A critdembaP b AR UL 2EodSlaMERE Mt may be
aCC@B‘ﬁ‘bl? referred for the adjuvanted | nmunogeni c

of hRtthregesritaiia tada RF'@F by pd staips névle dhg thine) asiterion is
mef Bylfsﬁmeﬁtmt rﬁjﬂléllad@ﬂaﬁmsdﬁé gLCtﬁ/oW dIeniéeedrdiR). ITH %‘éﬁfréﬁlants are

el jver e ort need deV|ces such
d'ff?rﬁB%fef a@t&qpﬂ@aon% 6 0yeg, a@ggeldw@omulgvpr@z(ﬁo YRTS).
5,328, 483, US 5,527,288, US 4,270,537, US 5,015, 235,
S 5,141 ,496, US 5,417, 662. Intradernal vacci nes may
Takled" be admi ni st er ed by devices which limt the

effective penetrajgopoleadt h of %B@gggﬂ@ intol the
ski-n—such as thiose descrihed in [ 34850 and EP1
Seygeygrsion @ty porjatd¥®oherei n by rlet%nce, and

ConlrdibrPReloredui VabgRt's thereof . [ALsg Suitabie are jet
injection devicels which deliver liquid vaccines to the
Pratactipr rajes” a | i quP@%et i nj ect o] ¥A0%ia a needl e which
pierces the stratum corneurnt and produces a jet which
reaches the dernmis. Jet injection devices are
Seresenverden fade isstelingr &asi the PerenRe, FoBcCiuRsWBohage 2t least a 4-
9
foldqgc%eggjm és%ﬂjlm W%g%SggfggﬁlééTthﬁén gﬁgg@i%s’9§ﬂ§ gac'éﬁ%tl&’? for each
VaCs'“QfGB’a'EZO Us 5, 339, 163, US 5, 312,335, US 5,503, 627,
*% 5 6
éé%vérs@%i‘ﬁa@téwg CI)S H%fér%g %%6%4@33 ln\tc/:’\%a lgg%ﬁgﬁ @%\t}é%%@%%an titres
(GMiF%) ghgacoinpie, &riceabNaccne Stain

*** Protection rate is defined as the percentage of vaccinees with a serum Hl titre equal to

or greater than 1:40 after vaccination (for each vaccine strain) and is normally accepted

as indicating protection.

In a further aspect the invention provides a method of designing a vaccine for diseases
known to be cured or treated through a CD4+ T cell activation, comprising
1) selecting an antigen containing CD4+ epitopes, and
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are ballistic powder/particle delivery devices which
use conpressed gas to accel erate vaccine in powder
wo ooomoedwough the outer |ayers of the skin to PEEGB2006/004634
derm s. Additionall y, conventi onal syringes nay be
use In the classi nt
o Gt Ahfifne L SR Bullint i B oRE o1 oggome =s
deflnsdtﬁwelaua‘ihnyeammerfsn remid aacomw usum tamhlmstdawncm Halyl memmal is

capﬁégaqf %rugﬁggéug@ ﬁ@e‘éscﬂii é:%ﬁ é’sgoﬁger L Gneh 2ssi cal

|njector ‘'service
is used, such as that publ i shed in WD 01/ 05453, WD

e VBG5S A 48P
graftet paRess, aOh&@dinTeiBliocorp@atet! gI8sencdO 01/ 97884, WO
02/ 09796, WD 02/34317. More preferably said device is

pre-filled with the |iquid vaccine formul ati on.

ForAhe eavnidahcebfydowtﬂ thea terimse corspriaiivg’ ncemprissd and ‘comprises’ herein is
I,C [ e e ,

mteln%cﬁ %]Qatﬁ? h‘%’% éa- %.gt 9%] ?ﬁtloJangls\ﬁeﬁﬁthSIe Wi ?g@b%rﬁf/sm tﬁﬁrgsllﬁtmg of’,
‘cotsist 0f), alrlm‘a&brmb‘ts af cre‘émtlvetmgﬁsevaw In8§n@58| rable to use

an intranasal delivery device which delivers the

vaccine fornmul ati on to the nasopharyngeal area,
Theninvérdion vailf be filsthendescabeq byvraféerente fotthe fallewingg neryémiting,

eﬁ*%ﬂ%i Preferred devices for intranasal adm nistration
e vaccines according to the invention are spray
devi ces. Suitable comrercially avail able nasal spray

ExﬁééieQ%séﬁb“e%%@uﬁBlﬁ RAIaY4- %U@ métRB&L Qébv(\ﬁh GHEEFERt- and human

ul'i'sers produce a very fine spray ch can
studigs.i | y i nhaled into the lungs and therefore does not

are
ExcinplefiERivts preBidib e BRNPLIOR BB RERS 210
Examplealli asadribes @ e-linieal icyalgatiopr of wdjuyhnted @ng enbdjuvanekinfluenza

of |ce i s not dependent upon the pressure
vacgmgﬁ '%@gr y "the user. These devices are known as

EX%B&SW Endwiy Ssd?@cmﬁléﬁi\év@%%tloﬂﬁb’lﬂgdjdvér&edl %h@aﬁﬁéﬂju{aﬂtég influenza
sho pressure is applie
Va°’fH‘8§£’ ééj(/l?]/é)gé %%éﬁfpnrﬁeégﬁ C:er to achieve a s vxgé IR/I :11_
Examagle \érdeaﬁ;rl?&ﬁétC%F%'SO'PP@@JHY%“%P’Q%W%W&@@ it S0-MPL at two
diffsteint edricentrationssremiget h t he present invention are known

Exari tehﬂ cﬁé’s(:n@ébda %lﬁ Q%%ﬁrdf kél@}dxvér‘ﬁléd MfRERLELvAdRiNdVith 3D-MPL at two
and EP 516 636, incor por at ed

d'ffﬁ'@f‘é?‘%{“’ﬁg}?%ﬁ“éﬂ%ﬁ%’sﬂy @ﬂgﬂ %evi ces are comerci al |
Examgle Whiegoribas iedre-chcabenpiuginn of adiuypaisd érb"\/cvﬁqs@&s jihmice.
Ex&aphe Vil RiesBiitarsnacpretdliombl €ealbalnogf d8jiuvaped Septnon-adjuvanted

cyt&r%gaaolovirus immunogenic compositions.

Example IX describes the pre-clinical evaluation of an adjuvanted RTS,S vaccine
composition with 3D-MPL at two different concentrations.

Example X describes the clinical evaluation of an adjuvanted RTS,S vaccine with 3D-
MPL at two different concentrations.

Example | — Immunological Read-out Methods
1. Mice methods

1.1.1. Hemagglutination Inhibition Test
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Preferred i ntranasal devices produce droplets

(measured using water as the liquid) in the range 1 to
wQod7ne8%0pref erably 10 to 120 mm Bel ow 10 nmm PEEGB2008/004634

a risk of inhalation, therefore it is desirable to

have no nore than about 5% of droplets bel ow 10 mm

Dropl ets above 120 mm do not spread as well as snmaller
Tesipelsedlre, so it is desirable to have no nore than

about 5% of droplets exceeding 120 mm Bi-dose

delivery is a further preferred feature of an
Anti-Hemagglytinin gatihog tilers iesthe thrpe influgezaninus straias weee Hefegmined
usnﬂfl@n@ rh@hﬁgghﬁnétl&ﬁ i HIMBSH ie@f‘(Hl)B'Thg gﬁ c:ﬁ‘l@‘b‘f %ﬁﬁlqgﬂtlébé‘sed on the

oses of a S|ng e vaccln one su
ab"ftbbe hesifiniast-infiuepss anfibegdien th wﬁlthrtuhema@swwn@tlonwf chiken red blood

cell§ (RBAPBERfIBEZaRir8S RBhaddluthis IIIW)I ﬂesﬁﬁ!ﬁ%ﬁ te@%@ré WEre previously
construction of the device a e ef I ci ent

treatpd lpx,gﬁtg)ln&ndé:hquﬁ@ P@CSt@b’e@gg@ ngr@ spedifioighibitors. After pretreatment,

twoAblHeSiI BRSNS\ s¥ra \ierERIERELRE Wi\ ﬁ&n@utfﬁ%ﬂﬁ@rﬁts‘c& %ach lnﬂuenza

adnlnlsterln t he vacci nes accordin e |1 nvent

strap). (GiGkap F%?@Od £9lls wape danragdded angd rﬂéﬁ]@ﬂ'@ﬁ'ﬁﬁIOf agglutlnatlon was
SCOMRC Tha ﬂiek@ﬂelreoéi&)ﬁbs'séd @E #e r%elﬁFc%ﬁpéfQﬁéj higﬂeétt&‘ﬁutﬁfneocf%@f;um that

i nventi on. ecific aspect of present

Commﬁf@lﬁﬂ”%mtedtrﬁ@%é utipatiane4s "hﬁﬁfﬁ?fb'&a‘ﬁ‘i’%o‘coiﬁﬁ?)wgﬁ fliZ8nam or

undettRtdbld 18Vel I Sebrdrld @Br S04l RE1@i ven i ntranuscul arly,
and the boosting conposition, either adjuvanted or

not, may be adm ni stered through a different route,
smﬂgkaﬁ#@n@ke i ntradernal, subcutaneous or intranasal

I'n anot her specific enbodlnent an i rmmunogeni c

composi tion conprising speC|f|caIIy an influenza virus

Staﬁmtalgﬁﬁly@rs VeetE ipB ABinfedsrE Rt %é%tlbﬁ@ﬂ aefs § ué?ﬁ% UNﬁSfAT s’fhe
tio naéﬁcontaln a standard HA content of

ni
prot,qﬁo L?QPF?(L%f RIS S \@spAce GatHPe ety slssenngg asieliayenza
Q@@p@ﬁsfbnnmloﬁ@ydgtgnt ain a low dose of HA, i.e. below
on the adm ni stration route

depe d|n
- %Ea@rﬁ%/\éfﬁﬁ*%t ang I3fon farouP PR SYiHeL e yeréy the QR & groups
Ehmbtmdsrget popul atl on to vaccinate nmay be
0-C rom sed hupmans
+ GBS ey TEH 8 @SErhaf? Rampaot o Yt vk e Pare
Dm%rdnstzgvoaps)to an influenza antigen, in conparison
eal ts. Preferably the target population is
" iWB éﬂ%(y& %Yia%“qeé)%r{ﬁ %B'EI 98B nst i nfl uenza,
= TlkeyeHSID &égd Gormailtite 6§rb|§§hs@ﬁsVI s a vis a pandenic
strain), or having failed to respond previously to
i nfluenza infection or vaccination. Preferably the
|.1.2. arlgedcepoinutyaskignstamingl der |y persons suitably aged 65
Thl%@%@ﬁ%@%al@v\é% gu%%Hgaqgnﬁ oP.Iargt%ern s%ém? g ll'l Iymph(ocytes on?he ba5|s of

cytokine production: effector T cells and/or effector-memory T cells produce IFN-y and/or

central memory T cells produce IL-2. PBMCs are harvested at day 7 post-immunization.

Lymphoid cells are re-stimulated in vitro in the presence of secretion inhibitor (Brefeldine):
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of age) such as people working in health institutions,

or those young adults with a risk factor such as
w@2ndiogssascul ar and pul nonary di sease, or di abRPCEEB2006/004634

Anot her target population is all children 6 nonths of

The?&eceﬁé‘greotﬁéﬁ pro%é?&‘a'@)éo\‘lv fohglr ﬁlpm.ﬁ%f)ﬁ@org‘s-’&ﬁwp rog{zdlﬁ‘g%sing

who experi ence tive uenza- r

flugsesgent antiedies (ADH.ER3, |F’Neﬁ¥lddb12§) Renults areg@qorwpd laa i faquency
of da/o kﬂed&i'slthe %QIPW@hlﬁ@D@@?? TclﬂcelIé‘‘Qh‘?trac\éf’h.‘flfa‘n;Jl 45 n?ﬂqg cgtgk HESQ‘ of T

sing and additi onal icacy criter
cells wasmeHerned eoRBME T ﬂ@lﬁsaf?ﬁé&ﬁwcﬁgd tmwmeatmnestmd was collected

frorh W%éhdﬁﬁbcﬂé&m%e%hﬁﬁb?{é& theli u?r? ﬁmek\S&tlﬁd?'bfooﬁO&@Ml ? Add-diluted

nost cases, and, when an influenza co

PBle émpsﬂﬂgnawerﬁglamreﬁ [BiesrygIroRhahiterMaining adl@nb@m:erchng to the
recéhﬁféh&l&?pr‘éﬁoc%%@nﬂnmde%}ﬁﬁ a‘i@éi&brz Ql?d W?%\ (Q'iénu?lear cells

singl e radi al | munodi f fusi on
at the infgrigce “@F%\Fﬁﬂm‘@d(wwwﬂ 237 Rp dd and BBM@sausmnswns were

adjustedio x 1éﬁ<§bmglml9n Rﬂ’ﬂ/ﬁ‘?‘a% f%ﬂa?cé”l%@rumsu' tably the

vacci ne dose volune wll be between 0.5 mM and 1 nl,
in particular a standard 0.5 mM, or 0.7 m vaccine

In vﬁﬂﬁﬁwﬂg@h §ﬁﬁulaﬁc§ﬂ of I1‘§N/19§ %@ CYARRIJUES o ﬁrllél %ﬁce@\%%rﬁgf‘ 1059106

be made routi nel pendi n

Ce”?’;ﬂé “Pﬁ\e 569§é H'ﬂth ﬂq E'Ma'?ﬂf PHobrheRdR 4P 1 mﬁkstéamp:rwho o Pl
(1 p@HAlsﬁbthaﬁcﬁtr@nllﬁHTBBféﬁ%rg aPQTWI'tH ih@%d@@i@ﬁ 3F Qr§t| éDbQ‘é(nd anti-

ntigen - e.g any of 1, 2, 3, 4, 5, 6,
CD%odsé “gi'@HAi%th?LZ 13 or 14 ng of HA per |an uenza
strain. Advantageously, a vaccine dose according to
articular a | ow dose vacci ne,

th t
Theo%’edﬂlkogvxﬂ B{H‘oﬁnfwb%dlg ingreaseddireliieratiomand %O‘ﬁfaﬁw@ﬁwt@ﬁély

activate@ Ttepd N Lélls dridbavadRélides cosiutdton rs‘ﬁ%r%‘f-‘fb? ALl iXduction.
around 0.5, 0.7 or 1 m per dose. ow vol une doses

according to the invention are preferabl y bel ow 500

In a@titioMPBMQS @Ry a’ﬁbd) ?sétn’ﬁ@llatéw &@ng?’ﬁt Wil ¢Ilﬂi?i$§leﬁF ﬁﬁl?(%mgy
ess

th
Ha3Pen Bt Buoiat) Goiohiu i mused sBECs Bt 1B S fol oRich were
preperpe By palkingBMDOY @ith IFRNs IS (60 ;Q:ﬂlém s’%hhoﬂ/\ﬂh@%’ Fal{rl‘trWG%ﬂt Fl (10
or abou
ot iGN Jah bRt §71sy ko Pt in Bmtdeny S 4eNeg: S PGIIC are
incubatedtO.R0Gt B1°C ifipeedenté uEB@Re(dR ¢ | LARB Bt 37C fohenibit cytokine
i nvention preferably neets certain international

secy 'PP-eria for vaccines. Standards are applied
IFNiyMLe2/CEE OD& stajhirigowa® patisrieti e f@lfoWsC@éWst@é‘pehéﬁBh@@B@Nashed

s BRI s0l L5 e A P b BeP e el 6 el
Aftef abInein inchietivn. at Bhe 08l of al rhixturd 6f detD4-PE (BISOPBRARANt-CD8
pord B GRS e B R T S S B s
celloiverenddrmeniitzddinf red@spending in 200 pl of Cytofix-Cytoperm (Kit BD) and
incubated 20 min at 4°C. Cells were then washed with Perm Wash (Kit BD) and
resuspended with 50 ul of a mix of anti- IFN-y APC (1/50) + anti-IL-2 FITC (1/50) diluted in
Perm Wash. After an incubation min 2 h max overnight at 4°C, cells were washed with
Perm Wash and resuspended in PBS 1% FCS + 1% paraformaldéhyde. Sample analysis
was performed by FACS. Live cells were gated (FSC/SSC) and acquisition was
performed on ~ 50,000 events (lymphocytes) or 35,000 events on CD4+T cells. The
percentages of IFN-y + or IL2+ were calculated on CD4+ and CD8+ gated populations.
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in the vaccine. The conpositions of the present

i nvention suitably neet at |east one such criteria.
wWooMeweso07 n practice, at |east two or all threRCDGBRIVE/004634

criteria will need to be net for all strains,

particularly for a new vacci ne such as a new vacci ne

for delivery via a different route. Under sone
I.2.ci r Eenretsanethodswo criteria may be sufficient. For

exanple, it may be acceptable for two of the three

criteria to be nmet by all strains while the third
1.2.3, | Hempgguiinatippdnhiitionobest B not al |l strains (e.g. two

out of three strains). The requirenents are different

for adult popul ations (18-60 years) and elderly
Tesigppedieons (>60 years). Table 1 * Seroconversion rate

|s defined as the percentage of vaccinees who have at

| east a Afold increase in serum haenmaggl utinin
Anti-Hemgogluinin epiibodyititara & thetlree influenzearifusrsiraingwesa determined
usmg’@\ﬁh%'ﬁéﬁ]aébfuﬁhéhon inhiSRGY RSB 'I'fn@ﬁ:)}lﬁ& I'e%f?rfefljﬂnt@& |€%§§Iés?fon the

d increase in serumHl eone
abildy pespagiic @ntifiushza arjibogigs m&&he@a@gk@naﬂon*ofthlcken red blood

cellP(RBETbY mﬂuér%anm§ hgﬁﬁgﬂﬁﬁ’mﬁ%ﬁ\ﬁ %e%&r%rﬂr&%afgd with a 25%

vacci nees wt a serum tre equa to or gr eater
”et{rmw'dfsaeolaf'%ﬁ%mdmrﬁ bratinastivatesto vepeyereonseresifia)

lnhlﬁﬂ’&sl AftdrQrBrb At 3RETFAE dARioh8 8F &b 'V\Vé@e P\"CQB@(@% Wgﬂ 4 1N
ﬁjrther aspect the invention provides a net

PRAGWhetey witH epsieinflygnzaisiiains E8ickemtas liepdyeslls l!\feé@th?f‘ added
andtthé ﬂﬂﬁﬁtldﬁkﬁf@g@fﬂjtlﬁat%asgc%ﬁéd usid ﬂe&%tfbpr%adi‘ﬁ e fitbfdAvere

1 sel ecti ng i gen containing CD4+ epi T opes,
9§ ag &%feﬁipf@a’s@‘ the Righegfetiutgn e SgH{B H1ah C%pletﬁéwhlbﬁed
herﬁé@@llftﬁémrp%sdhé fiRRPSiIRABN BFscH8 Waleth d)@h ehBeRBRYR: level was scored
erein sajd vaccine upon adm nistration in said
as ?ﬁ@ﬁ“qg3%apable of inducing an enhanced CD4 T cell
response in said manmal . The teaching of al
fe ences in the present application, including
Stafs zﬁﬁ}lcatlons and granted patents, are herein
fuIIy |ncorporated by reference. For the avoidance of
terms ' conprisj rise'
Statdsgﬁﬂlgﬁqag@bg Wig PETAEd ek fﬁa@dDﬂy 4 féefprﬁ«@ﬁ{'%ng@) tenBe
UNI‘SFJWTOTITBJB bioisdopapplied ferdralysistdl vafghce®aRhe P HEIHPEd as
foll ‘consist of, and 'consists of, respectively, in
‘%V@ry i nstance. The invention will be further
descri bed by reference to the follow ng, non-limting,

. Eééa gg%s?gr:mation of data.

= Shapiro-wilk test on each population (group) in ordetr to verify the normality of groups
distribution.

= Cochran test in order to verify the homogenicity of variance between the different
populations (groups).

= Test for interaction of one-way ANOVA.

» Tuckey-HSD Test for multiple comparisons.

1.2.2. Nasal washes
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Exanpl e | describes i mmunol ogi cal read-out nethods

used in mce, ferret and human studi es. Exanplell
waele®coedses preparati on of the MPL/ Q521 | i posonedT/GB2006/004634

adj uvant Exanple |1l describes a pre-clinical

j fluenza
T Ry e PO e R S SR S Py B n awe
ke anigialsal he mogtﬂlum@/@ﬂeetad imal Patni-dishj anchplbest infof sangode aontainers
on ¥RG&d.nes in C57BI/6 naive and prinmed mce. Exanple V
déscri bes a conparison of adjuvanted influenza vaccine
wth 3DDMPL at two different concentrations indm' ce.
Gafshbbes a conparison of adjuvante
Vlrﬁﬁa@éﬁgfasﬂcm ngpvmth 3D-MPL at two different
concentrations in elderly humans. Exanple VII

All ﬁ%%%érﬁﬁés Bk MEECstehis 'ﬂEé;r@B tlﬁ%@gﬁjﬁlh %il@ts gfgs'rb\f%trgr%éve any

vaccines in m ce.
bacgﬁr@[ eentamipations vAIM at sesial @f\-fgld JleU‘fmmtS@tﬂ na$ai washes were transferred

to nﬁi%tuf%ﬁﬂblévééfﬂo‘ﬁ%wﬁb{é Q?’EB&* rf?ééd.udm%es tﬁ%ﬁ@ﬁ)cm I of MDCK cells

osl t1ons. escri re-c

(2. @ei?f%awm» vire éfﬁﬁra%qd@aatmee@h wgarmnomam at afdﬁpfonsﬁ-trdm After
6- 7%9@0&%&@%@%@ Wt He@ gél On@ﬂ#Jv@B 0 %oo??ﬂ? /%(%VST-

descri bes the clinical eva an a j uv
coniaiing, mediyen wadﬁe@@lvﬂbmcabatemr@npmr éhhrsconcent rati ons.
Exarrpl e I - I nmunol ogi cal Read-out Methods 1.1. Mce
Hemaggl utination I nhibition Test Test
Th%P@B@EmféhWﬁ'howme%@?@mﬁyp wrofugad LBHKedURliasy of WS T+1Hay viable
cell§ Errﬁépd)rﬂcﬁr{éﬂ &8 nUhibeP oblisié Bélls%é@er@ﬂtﬁé Weq%ﬁtﬁésérﬁi%f the viral

emag% utination inhibition test
“traa?n ARS3Y |38 by ayardifieq by measyringdhe éasczihartwf@apm vey abihe

appﬁdbﬁfi%teic WéveldHgtiy !%b'nﬁﬁB%@te%}t Ti@&it@ﬁf |§ Geﬁr{ét&' eg' the 08 a\gerage of

lutination of chicken red

uninl e Bortie Grleus AR QL A FITFSpRIRY 10 Mo SDegtoR Bf eiinfectod
conﬁ@lrc%llwi‘!\%oﬁitl@é/ b&ute yadfine@Waen b Kaokitrad ik BbiikRPa 'ﬁ@gatlve

ve non-specific inhibitors. After pretreatnent,

ScoRe 5 IPHIRY HISTIPPGRS CHl-of SRl Shadgings{ier aieee derminad by 'Réed and

Mudieraggd sitprésdeti @B LugitGiDsb/mach i nfluenza strain.
Chi cken red bl ood cells were then added and the

i nhi bition of agglutination was scored. The titers

1.3. WerAssay P Fesasdsaig the imAfind resabngY intkiimighest
dilution of serumthat

1.3.1.  Hemagglutination Inhibition Assay

The immune response was determined by measuring HI antibodies using the method
described by the WHO Collaborating Centre for influenza, Centres for Disease Control,
Atlanta, USA (1991).

Antibody titre measurements were conducted on thawed frozen serum samples with a
standardised and comprehensively validated micromethod using 4 hemagglutination-
inhibiting units (4 HIU) of the appropriate antigens and a 0.5% fowl erythrocyte
suspension. Non-specific serum inhibitors were removed by heat treatment and receptor-

destroying enzyme.

The sera obtained were evaluated for HI antibody levels. Starting with an initial dilution
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conpl etely inhibited hemaggl utination. As the first
dilution of sera was 1:20, an undetectable |evel was
wG@ewreeBdas a titer equal to 10. Statistical anedTeB2006/004634
Statistical analysis were performad on post
v [ roto
of ﬂ?% d?lgfn?rggergﬁ a(f){/éfésécg;b?\?g\?ﬁgﬁu ?g E{;‘t% a@ My cﬁlﬁ{lon of 1:20480.
They égeﬁ*qrbéadﬁgmt avasotgken |asgther laub(fatrdﬂuthbro r$t€t§>f th@atsdmowed complete
rigeR il dih AaRAC der
B Y e e B R SR Al AR aleder 2
test in order to verify the honobgenicity of variance
.3.Det ME@B A IhiSEISR APl ati ons (groups) Two-way
Anal'ysis of vari ance perfornmed on groups Tukey HSD
The asspy mss Rafformed & ebipaeated ﬁQC@tltne platesnArZatold dilutign series of the
antiS¥uRkWas (rESarBl NBd TRxed Wvakhe! éléqNé nt of influenza A H3N2,

guantification of antigen speci ocy es on
HWhé’rbE‘ﬂP%n?@f Beyireki hBe pesidwesi baﬁedepﬂe obldpg@@ﬂ |agtivity of the

neu?élﬁr’nﬁfas@fﬁh‘f‘&lt &ﬁqﬂ%ﬁ@élw rgle‘é@éé ﬁe&éﬁﬁ’#&@mb '?r'ﬂ‘ngfe?tﬂﬁi/ Rfter cleavage

central nenor ro uce -

of ther (REinad rzﬁurfﬂa*y'w apigs f- i Eﬁﬁ‘i@isﬁ-&{-@‘éﬁﬁyl gLaiﬁﬁetqefgnw dels| ynmasked.

Hor8é@dish- p%?é)!’ﬂﬂs@t(ﬁﬁip)mabélléd 9eérﬁhttd§;%hﬂhiﬁsf?d?ﬁ Q\I'Q(thls hypor%;aea which
secretjon inhibitor (Brefeldine): These cel

bindsy seesifically ) the B9IBRIORS SHHCFARy NG| Qﬁﬂeésf@etﬁ? wbcaaaraénount of
bourd| Ilftlnﬁprcﬁﬁct%"de%r&édbgﬁtﬂ Qﬁuaﬁ@% mCQSsuBsFr%'reg r@ef&%n with tetra-

ts are expressed as a requen

| L-2
metgylp |ql1@e prg\ﬂ$) V'@ecé]lghqﬁtqntlﬁo@oﬂ@EBn ﬁl’@ém;tgl inhibits the viral
neutdHhinGSE bty b§ bRleBETEDP Ival HaRkakdters 1o NiTtitke! | s was
performed on PBMC 7 days after the second
i mmuni zation. Bl ood was collected fromm ce and pool ed

1.3.3.n N« peiisinginedbsilAdeay RPM + Add. For bl ood, RPM +
Ad i-dl ' uted PBL suspensions were | ayered onto a

NeytiAHHRG PRYRodNpRASHregioAtl Whlte coRebsted AR thayadiepzen serum samples.

Viruse @ennEiRessh [Wyotzpendbdiés evhtdidddden 20emsarupd WD UdidMined in a
The nonucl ear ceI s at the interface were

m*C{D@ﬁB@&a IomAtRaY: Dhe $442 welr usedaMinonhrpeARatBgsB ke a3RaY-

Eadh@emrﬁd\}a@i‘zéﬁdd trotriglicats Qbstarddraisad atnBuRPd\ﬂwrﬁg/QN%@'hﬂked W|th serial
vitro antigen stinulation

citufisr e3P 20 nEUb 0 cUilE B bb Reofipogiead the s, A coll

suspéendic, Bbntainineea F&asH amddnt Eﬂ MDUN Oéﬂl‘a TS tﬁ%do{e@r’to the mixture of
Str

W NN e v LT T T
wasavit uialicBR &yareagtitinatde 8 cilickenBYdnblod® el tThe. 50% neutralisation

titre of a serum was calculated by the method of Reed and Muench.

1.3.4. Cell-mediated Immunity was evaluated by Cytokine Flow Cytometry (CFC)

Peripheral blood antigen-specific CD4 and CD8 T cells can be restimulated in vitro to
produce IL-2, CD40L, TNF-alpha and IFN if incubated with their corresponding antigen.
Consequently, antigen-specific CD4 and CD8 T cells can be enumerated by flow
cytometry following conventional immunofluorescence labelling of cellular phenotype as
well as intracellular cytokines production. In the present study, Influenza vaccine antigen
as well as peptides derived from specific influenza protein were used as antigen to
restimulate Influenza-specific T cells. Results were expressed as a frequency of
cytokine(s)-positive CD4 or CD8 T cell within the CD4 or CD8 T cell sub-population.
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The addition of both anti bodies, increased
proliferation and cytokine production by activated T
w@ee7Mk89eel | s and can provide a costimul at ory BCTYGBR006/004634
for CTL induction. In addition, PBMCs were al so
stimul ated overnight with Flu trivalent split (30 ny
HA/ strain)- or Wwole FI (5 ngHA/ strain)-pul sed BMDCs (
1.3.5. yStatisticaelethodsy ), whi ch were prepared by pul sing
BMDCs with Flu split (60 ng/HA strain) or Wole Flu
trivalent FI (10 ngHA/strain) for 6 hrs at 370C
1.3.&4) Prérapm(@relp@intant i gen restinul ati on step, PBMC are
i ncubated O N. at 37C in presence of Brefeldin (
1lng/m) at 37C to inhibit cytokine secretion. IFNY
* Peregntagerintensiiy agd selationghinds vaesinasiomefiselisitedlocahand gespral
si ' ' inati %
O e Eoop Aol BRI dal o BerBliaRgth &
subggquent daysiefien esaibaliqroande@vesat, 50 M of a mixture of
« PéBdritageDMtEsity 2ha PalafsHinnb halditatiBR oPindoftiRY 0¥a 3naddastal
and at 4C In PBS™1%

, i ncubated 30 m n . After a washing in F
signsEnd yaIRtaNsringr 2 heayfallpwal neyiod 84, dprAtyasginaliopaw 20
subBbquant %S?Eﬂér\@é&iﬁ%ﬂ'%r(d%\krﬁ@_ and incubated 20 min

at 4C. s were then washed with Perm Wash (Kit BD)
* Ochyrenes plsissie advarsevsntsduring the aptire siuddnt i - | FN-g APC
(1/50) + anti-IL-2 FITC (1/50) diluted in Perm Wash.

After an incubation mn 2 h nmax overnight at 4C, cells
3. 98 2LRACHE ENAPRIRISPer m ash and resuspended in PBS 1%

FCS + 1% par af or mal dehyde. Sanpl e anal ysi s was

performed by FACS. Live cells were gated (FSC/ SSC) and
F°r§gﬁl9i“§ﬂr?'o'ﬁ¥%%e R&PeYERed on ~ 50, 000 events
Obderyghpiylss) or 35,000 events on CD4+T cells. The

ﬁ%cem aég i of IFN—n%;; + or | L2+ were cal cul ated _on CD4+

- Aty band i seiumiagsl BRatior-phibgien (HDadehkatbody Sires, tested

sephief@ig GginsNa4drosf thahinkdd inflenk@sStirus HitdainkeprébefERdH e vaccine
anti body titers to the three

Ant | - Henmaggl uti ni.
(anﬁ'o'\Elfwl]eWitb'ggq‘l?é‘sa@gbﬁW@d\ﬁé ‘e deternined using the
- AthepEggndtinaditedsing Ahibddyarret esttel IlbparatBieaddingd bt 6f the three
. .0of the H test is based on the ability of specific
influgoza Virys SRS RPIESENEE i B YBGCMeihi bi t hermggl uti nati on

of chicken red blood cells (RBC) by influenza virus

he L utini, . Sera were first treated with a 25%
Derwggaygﬁ?tﬂ?%&g@é‘jg/lﬁ RITIGRNGSBIVAHD wer e heat - i nact i vat ed
« GeomeERIBDHEar fifess r;(em'rr?)i Ffdéﬂb'inbm antaoodgé‘st\ﬁith 95% confidence intervals

re-treatyment, two-fo ilutions of sera were

(95%n§|2185%%5{$95§'ﬁa%"ﬁ§%gg| utination units of each
- Sdroddnversion ratestivith 96 Ckatriayed bl ood cells were then
. Coan%gresgon factors™ with 95% CI at day 21

*» Seroprotection rates™* with 95% CI at day 21

» Serum NI antibody GMTs’ (with 95% confidence intervals) at all timepoints.
* Seroconversion rate defined as the percentage of vaccinees who have at least a 4-fold
increase in serum HI titres on day 21 compared to day 0, for each vaccine strain.
**Conversion factor defined as the fold increase in serum HI GMTs on day 21 compared
to day 0, for each vaccine strain.
***Protection rate defined as the percentage of vaccinees with a serum Hl titre =40 after
vaccination (for each vaccine strain) that usually is accepted as indicating protection.
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and the inhibition of agglutination was scored using
tears for reading. The titers were expressed as the

wo e@7p6s9¢rl of the highest dilution of serum tP@Er/GB2006/004634
conpl etely inhibited hemaggl utination. As the first
di lution of sera was 1:10, an undetectable |evel was
scored as a titer equal to 5. Statistical analysis.

Fordhg cel mediated {amyunes(GM) eespenser med on HI titers (Day

obékved@debR chal l enge) using UNI STAT. The protocol
applied for analysis of variance can be briefl

At dys Gransed: é@qﬂemqymtokmﬁmsmvaWlﬁ&tceldmperﬂOéan different tests.
an‘ﬁhealorugnméskhé ?e%bo% &aﬁbuf/éeebﬂ &hitgn (group) in ordetr

rify the normal |t roups distribution.
: P%Rile'ﬁﬂlafwené%(pf) ﬁnt&eaeﬂ'rhet rzrevsﬁ: natyrq fAed poigin §é Hiesetaptigens needs to
be ,aéd/ ndet ween the different popul ations (groups).

or interaction of one-way ANOVA. Tuckey-HSD
'Spﬁég’tﬂu?'&a ®&Deolighne conpari sons. 1.2.2. Nasal washesThe

.anga,l,ﬂu\éﬂ@g,ﬁ) wRigenper formed by admi nistration of 5 m
of PBS in th nostrils in awa ke animals. The

i noculumwas collected in a Petri dish and placed into
Derf@bphRament ai ners on dry ice. Viral titration in nasal
washes All nasal sanples were first sterile filtered

* celly progyeingat lgast tWPId!f@f%nt cgiekings {CR4PL;: HnBvIENxnNINFa)
+ocBploRlbRy aCRALAT Aot BltoRhe i e it ¢
* celi$ prodticing at lpbsitlbs ayorermiher wgtokite KCDAOL, Moy tRNy].0

B ey Bl AR L T .

. celi$ pﬁa)acc.ﬁ@ bt IRastdyfy arf ithdr-cytokmesILof, CMubE#NYN, the
culture nediumis gently renoved and 100 m of a 1/20

WET-1 containing nediumis added and i ncubated for

1.3. 1B ARBfsis\E imhfinoddéicihnt ensi ty of the yell ow fornazan
dye produced upon reduction of WST-1 by viable cells

is proportional to the number of viable cells present
Thel nnlhbﬁogwlidltyaéneﬂ)fs% e PhsddnenVineatotdll VdcRina®Y @BREY. For each

ooy Bt e P es e SH30EhaREsee L) wer
calclifsgedcut - of f i s defined as the OD average of

+ Geometric mean titres (GMTs) of HI and NI antibody titres at days 0 and 21

» Geometric mean titres (GMTs) of neutralising antibody titres at days 0 and 21.

+ Conversion factors at day 21.

» Seroconversion rates (SC) at day 21 defined as the percentage of vaccinees that have
at least a 4-fold increase in serum Hl titres on day 21 compared to day 0.

* Protection rates at day 21 defined as the percentage of vaccinees with a serum Hl
titre =1:40.

* The frequency of CD4/CD8 T-lymphocytes secreting in response was summarised
(descriptive statistics) for each vaccination group, at each timepoint (Day 0, Day 21)
and for each antigen (Peptide influenza (pf), split influenza (sf) and whole influenza
(wf)).

* Descriptive statistics in individual difference between timepoint (Post-Pre)

responses fore each vaccination group and each antigen (pf, sf, and wf) at each 5
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uni nfected control cells - 0.3 OD (0.3 OD correspond

to +/- 3 StDev of OD of uninfected control cells). A
WeonTossse7 score is defined when OD is < cut- of PCEHOB2006/004634

contrast a negative score is defined when D is >

Viral shedding titers were determ ned by

dlﬁgﬂégfe@g%nd Muench" and expressed as Log TCI D50/ m . 1. 3.
" A RgBRPEAMEITIC testeauskal- VY alls featiwae used frocmmepare theuneation
diffdreReds béTﬁQ@rg@% %reﬁé Q@%@@tﬁ%ﬁéﬁp \/'\ﬁjélw % 1%? each

response was measur
antigep ﬁge@%—’» ﬂlﬁ‘@mbteg@seﬂ Sbetﬁcw’y:etthﬁs we@ (WO REL 1 rPaVaImE} less

thafBRbadal 0 08 weliéégal}@er&%gbgtgﬁstfcan fy hif@pe ot rol,

Atlanta, USA re’ measurenments were
conducted on thawed frozen serum sanples with a
st andar di sed and conprehensively validated m cromethod
Exatfipledl 4 PRGIIRAGH b ihRMPLIAY figdsBha Qiifusakd H U of
th% appropriate antigens an(] zf%é %07 ?oéi'/i%aerythrocyte
suspensi on. Non-specific seruminhibitors were renoved
1.3bY PephrdticPPfMIFOL liGoRI SRGRRER) destroy' ng enzyne. The
sera obtai ned vvereaeval uat ed P anti body | evels.
Starting with an initial dil utlonof 1: 10, a dilution

TheSBIPLE@s (RY%d Qhr%agﬁd?ﬁ 4 d&}urﬁ@rﬁ monéeaﬁ’maét%#ewé’n&nofo?%oefﬂﬁk ie. 3-O-

di | uti on of he titration end-pol nt

deagyatedemanepiosPhey Lﬁlﬁio‘h) liquigh huqis §fﬂm€i§1 frommp BBNPL IyOphlhzed
poWdéF“l\WPIE ll@tﬂd NIFRQ% s@ibl@%ﬁiﬁﬁ!r%d 'Z‘%Uﬁd‘1 n%/hs)aa%%@éfés dEpétsion of

erformed in duplicate. I. . Neuram n
the |r%‘M|”Eﬁt?r'%nW¢l§% é%zreﬁﬁé-t%w%%fpf\/V%C'p%pf @diwpantifarmulation. A schematic
repiie8étatiorcsrahé Proph tioh pkdBsPlsafikr in Aigtird @/ d di | ution
IDserl es of thg elaﬂsﬁt [ serpum vvasajpl)repar eggj and m xed with a
st andar di sed anount of influenza A H3N2, HLN1l or
ForighinaMiaiua® bBtcHi dizeSof The I\hlﬂ_sthM@%uhl%@Sarﬂﬂormecamed over in sterile

bi ol ogi cal_ activity neur am ni dase
oo B e N AET i SR Goaith DL R PTG HERSt ui .

- ohbperd Bk fagsvdtr lﬁ WQte?ﬁfr"ﬁjé@lbnneur am nic acid

| act ose- N- ace al act osanm n was unmasked.
Rradpir 2 bisr Hraaes T Faing ABema 4 Spemron
- rég@elhé pamclfer@z@ RSHRS6EH $O0NRARBESB0 N idPbMiteization

cally to the gal actose structures, was added to

[
- RS lerep s s S beHD e Gt 0-BIOLe S
stefiefite? theyprdpataton b losgh tbmparafte S arddRar Pagit] @Qz \Mnt) h
tetramet hyl benzi di ne (TMB) The highest anti body
dilution that still inhibits the viral neuram ni dase

MPlandeet V5 tg/yspmlzddeaﬁtm@l%?fm%étld)m@ésﬁlﬁh dini & stdbfe Nbiloidal aqueous

tralisin
dlspersmn (MIJ’L pa?’tlcles ol{‘ a gize susgeptlgle to stgnle flltra¥|on) The MPL lyophilized

powder is dispersed in water for injection in order to obtain a coarse 10 mg/ml

{

suspension. The suspension then undergoes a thermal treatment under stirring. After
cooling to room temperature, the microfluidization process is started in order to decrease
the particle size. Microfluidization is conducted using Microfluidics apparatus M110EH, by
continuously circulating the dispersion through a microfluidization interaction chamber, at
a defined pressure for a minimum amount of passages (number of cycles: nmy). The
microfluidization duration, representing the number of cycles, is calculated on basis of the
measured flow rate and the dispersion volume. On a given equipment at a given pressure,
the resulting flow rate may vary from one interaction chamber to another, and throughout
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Neutralising anti body neasurenents were conducted on
thawed frozen serum sanples. Virus neutralisation by

wW@iorloesdes contained in the serum was det er m PEHGBRO0E/004634
m croneutralizati on assay. The sera were used w t hout

thel HESYRRY oft 4 %%HEE itSrd gar d?@az@tyanoulrﬂé B%Eéﬂp é@@?‘n\paeeﬁnt €fteraction

in triplicate. stan Vi rus
Chﬁﬁ‘%dﬁﬁidt 5 felhpdyrelif2QYi Missofyidiese rAsnthenchidroftuidizetiod efficiency is

linkb 19 M NSre & urd hEﬂoW‘rta'téJ‘ﬂ?E 8&5%&{#"@?3 H{aﬁ//ﬁeé‘r&ﬁlo:ne batch to

suspensi on, contalnin
anqiagy. T e imadeeuireddor héycﬂﬁ bstqaicellatﬁd on bagis aftie dlawirgter Tine flow rate

to t%‘ébdsl?)%l%‘?ﬁ% oKk F?(Sw A6 me‘%fshreerd \/9 {hewétgf:fbl? ﬂ"r]m&@r Eﬂj%rt 'bgﬂ!)re mtroductlon

virus replication was visualised
of MP'—dWPd'R%ﬁPP%”at%I SRS defm@l B0t tisna fi almlelates)omeeded for the

totdl |vbfuﬂ1é36f ﬁlPﬁetbgiﬁsmcé%r%H r&8. 'W?é ﬁﬁ’ig (HedB8 8 obtain n

Muench I muni t

and
Cycl,?\?zﬁ GaledatenyrsfoHomisi ne FI ow QIt onet ry (CFC) Per| pher al

bl peduaity SAMPE RS Gt () PRowIaR (rfhid) cel!s can be
restlu ated Tnvitro to pro%ce I , CD40L,
TNF-al pha and IFN if incubated with their
The& ﬁurh@éﬂﬂ%&gl@g |sat'ﬂhé A88pteFABSHEHEN! M)hlm%téngfﬂﬂ SPEfIdS B perform

T cells can be enunerat ed
mm%@ﬁéﬁ?@beﬂé@l brirreferah pavpmentand lﬁfmaﬁrpn whambesrised. The total

amb@nedfl ¢yrbsofo AR IsUbSERREN By YiRe r@§ul‘("%‘f| §rt|cle size measurement
pert‘qu]trac | 1ul ar cytokines production. present

DAY APPSR FRANGR SEATIMrinés Q\ﬁ”meda%a%ém kigtorical data.

Thel gy @emeh0 @ eRRAdS hye plhd?[f)rln BeR&iatidH Qﬁ&t%s&ﬁi’f(?@%%lque and
antlgen to restinul ate fl uenza-speci f

diim $-SXH %?eaé\s@ne%mgg@éas%g(zam%)eHgge,rcti)lsdqmlt the microfluidization can
be @Iérfﬁednaftér) 'nQ,QSd:)Icléée ABHreOthiClRnitl mRdrdfluMiztibA Fsh%oﬁ?c%ed until
sub- popul ation. 1. 3. 5. Statistical
Sat'ﬁ}r@f%ﬁ@z&i resJustIOf&'s gﬁ nagy {pr ai%wrmagoth%?% eyflefge,
intensity and relationship to vaccination of soI | ci ted
P LR e e s B e o, o Tpers it
is smu@ﬁ@tquzetntmdem@antm@tternsféawmazﬁttﬂaqan arg overal | .

Per.ce inte Slt tionship to vaccinati
ARG IGRBUR B d1d BERFYSRS BUAE M SYAHGOR RISt Briie ftered
thrdﬂlghldngaJrﬂ fiked@der @rhing¥flowy. TRE ifiggl IPL @onéthiraBén is 1 mg/ml (0.80-
ation and 20 subsequent days) after vaccination
12@ ()}erall Cccurrence of serious adverse events
during the entire study. 1.3.5.2. Secondary endpoints

i hserved vari abl es:
1.2 I:orPrteBgra %ng%Ptﬂgiqﬁlp%gg Sjuvant

This adjuvant, named AS01, comprises 3D-MPL and QS21 in a quenched form with
cholesterol, and was made as described in WO 96/33739, incorporated herein by
reference. In particular the AS01 adjuvant was prepared essentially as Example 1.1 of
WO 96/33739. The AS01B adjuvant comprises: liposomes, which in turn comprise
dioleoyl phosphatidylcholine (DOPC), cholesterol and 3D MPL [in an amount of 1000ug
DOPC, 250 nug cholesterol and 50 ng 3D-MPL, each value given approximately per
vaccine dose], QS21 [50pg/dose], phosphate NaCl buffer and water to a volume of 0.5ml.
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At days 0 and 21: serum hemaggl utination-inhibition

(H') and NI antibody titres, tested separately agai nst
w@amh/06§901 he three influenza virus strains repPEHEBR@®E/004634

in the vaccine (anti-H 1IN1, anti-H3N2 &

TheNdo1B- Q&]E{/md'c%ﬁpnseéb‘t héj@éﬁwe n@'ﬁéjd éntd th&f %é(ﬂ# Bi,ltn?‘h a lower

anti body ‘titres, teste sep ara gai nst "eac
Conpﬁmté@onnm D @maant pf Q@L@tD@PﬁsW’i}m @m@rdl RBug BB-MPL and 25ug

5 fidence
QS??}‘@P\%@%N%&?&%@%&?} a%‘rfegéé]yt\/[)mn% 04)(00 S) of serumH
anti bodies with 95% confidence intervals (95% C) pre

In ?rﬂad ;Reééssv%?cbrﬁgo tBA oPSIR g&%?fé rﬁé\nlﬁgt R/B’El).o /OV{‘E(% hD%é’(? (Dioley!

nv erS|o actors

Phoéphat'd%h@mebtcé@tqstﬁﬁolramdé\ﬁpk argHispolgBhinGithanol.dipid film is formed
by s%%éﬁ%%po@éﬂdnhﬁwl‘&ér Aam. M&Bh&%"éu%%éﬂ%”f@mm NazHPO,, 41 mM

i nterval S tlnep0|n S eroconver si on

KHAG i 't d8Mt NaGheptepfi ad &F addedi Ae@sthehmitiange imtsubmitted to
prehcﬁﬁé@erﬁ’za‘t‘loﬁ %IIgwb@ %{/ ﬁ%%%ré&u?@ ﬁ%bggmédtlbﬁ &P 1 9@06i BY (arohind 15 to

are ay each vaccl
20 93(9!%)/ efhis &ﬁ@dﬁ é@mﬁ pr@éﬂ@ﬂ@@opfd@owr@es whighiare ﬁ’@él!ﬁeflltaﬁed through a

0.25 L fbrdATS R %SQ@YCP@:I%S GepPAesd The égr{'f?(en glgdgcgrl? ﬁﬁe%thlstnbuted

vacci ne strain otection rate
in st@éliec@m%wtajmere aod isteeedsing edid oot HB°E).t re =40
after vaccination (for each vaccine strain) that
usually is accepted as indicating protection.For the
In thig wajreilieatiragomerupredyed Pomté@pMﬁeerémerm@”dbl‘aael @hs éMPL in”

em[ﬁ;d,rq%%fw(?@gm%hg)frequency of cytokine-positive
I's per 106 in different tests. Each test

quantifies the response of CD4/CD8 T cell to: Peptide
Qs 44884 th dlebus i@ thE 8o B8R fiBiphe and origin

of these antigens needs to be gi ven explained Split
I nfluenza (sf) antigen Wole Influenza (W) antigen.

Exa@%lb\ﬂ?d P('@-rchﬁhzlaﬁévalu&%r{ §f &d,ﬁ%%& Qnatuﬂaﬁ nié’@mlflluenza

ferent cytokines (CD4 FNg, Fa ce
Vacﬁl‘@édﬁf‘h@et&t | east CD40L and anot her cytokl ne (IL-2,
TNFa, | FNg) cells producing at |east IL-2 and anot her

oki ne (CD40OL, TNFa, IF
LA, &atlonale a(nd objectives No)

Influenza infection in the ferret model closely mimics human influenza, with regards both
to the sensitivity to infection and the clinical response.

The ferret is extremely sensitive to infection with both influenza A and B viruses without
prior adaptation of viral strains. Therefore, it provides an excellent model system for
studies of protection conferred by administered influenza vaccines.

This study investigated the efficacy of various Trivalent Split vaccines, adjuvanted or not,
to reduce disease symptoms (body temperature) and viral shedding in nasal secretions of
ferrets challenged with homologous strains.

The objective of this experiment was to demonstrate the efficacy of an adjuvanted

influenza vaccine compared to the plain (un-adjuvanted) vaccine.

The end-points were:
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cells producing at |east |FNg and anot her cyt oki ne
(I'L-2, TNFa, CD40L) cells producing at |east TNFa and
W(ammﬂdl)mor:ytoki ne (IL-2, CDAOL, IFNg) 1.3.5.3.PETIaBy®6804634
i mrunogeni city The i nmunogenicity anal ysis was

RO e b B b R S0 o

chaflende: dence interval s) were cal culated: Geonetric mean
@E@} sdays 0
2) éécﬁh&a':q(e &Qﬁnglyﬁgﬁﬂﬁ' Q%élq%g%mgsbtb&?ﬁeﬁé{r ‘al i sing
anti body titres at days 0 and 21. Conversion factors
M zaExBQMm%n@al desfgnoconversion rates (SC) at day 2 1
defined as the~percentage of vaccinees that have at
| east a 4-fold increase in serumH titres on day 2 1

1. LPREkRRnYGol8Y Tdble 17 Ot €Ction rates at day 2 1
defined as tne percentage of vaccinees with a serum Hi

Ferpale fesrety (Mpstela piyoriup &gabaasg B 2Q0maghsneere-abjaissicgro 84SAY
CornRRthfdy (PIQMp@hIF@ Wnﬁﬁré@ﬁe%ﬁmﬁéd §r? fa L}ﬂ @@\ﬁtﬁrh'efgrgé{ﬁ)typlc strain

statistics) for each vaccination at eac
HINT Aepesknelny/BAp0d4 Logy Cilsy/mih @nfdsy atetﬁreémwer@emected
mtrénﬁ@&idlé?@ V\'anlfe{ e 'Pl?.(ﬁhaﬁ ijo)se 590 |id valcBihk 4882 21 55 MARRIN) of a

whol e i nfluenza (W)) SCfIl_EﬁIVESB.IStICSIn

combpation ®f B NiA/New Srriedopiay204e%h HaN7AYBRRaMai2097/99aay
B/Shsﬁ@mg;mf %ﬁe@wevmméﬂgf@g &\réayM%Wnﬁma%htegﬁm an

and wi) at each 5different "tests.
het‘?fSﬁUkﬁé‘?"éﬁﬁ'F‘l"@ %WYPKFYE%WBPWMWQTP%D/WMBS used to
conpare the location differences between the 3 groups
and the statistical p-value was cal cul ated for each
Tablgifli gen at each 5 different tests. Al significance

GrdUSSt AngERsT WO | FBHh@8tion ™ VACERMNESS Thpfw/ey FOHRY trE&ments

0. 03 da8age CoNnsi| gt as st aggcﬁgd@@/}dde/s gni ficant.
Exanple 11 - Preparation of chdignddjL/ Q521 | i posonal

1 ad] UvigRhiedd- 3 FT O NGZy 24 qui d[ suspengion Tt
MPL | (Fgin used tf{&zgﬁ?ﬁéFUQh d’océl},rrent it| s an I§rlm|ng HYN
abbrlevi ati on f e. 3-Odeacyl pted | (A/Stockolm/24

nongd ph_ncphnryl I|n| d A\ Li 1|1i d bulk is repar §0} Panp

2 3D NPIvelgRihi | i| Fetl HRoWaRg . | MELDAY Ui d bulnk | s| Brimingi e
congdfRl-2Sed N arpustchid ng/ pl ) aqueous dj sper s @iSotkolm/24/9
t he |/IROPIMASeri @l , which is|ready-to-use| for vp@ciDey Gr

6 femdjgraap. [h/@orulndividoal/podl schemat i ¢

111.2.2. Preparation of the vaccine formulations (Table 2)

Formulation 1: Trivalent Split Plain (un-adjuvanted) formulation:

PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a mixture
containing Tween 80, Triton X-100 and VES (quantities taking into account the detergents
present in the strains) are added to water for injection. After 5 min stirring, 15ug of each
strain H1N1, H3N2 and 17.5ug of B strain are added with 10 min stirring between each
addition. The formulation is stirred for minimum 15 minutes and stored at 4°C if not

administered directly.

Formulation 2: Trivalent Split influenza adjuvanted with MPL/QS21 in liposomes:
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representation of the preparation process is given in
Figure 1. For a maxi mum batch size of 12g, MPL liquid
wheiok/oggoepar ati on is carried over in sterile gPEEEB2006/004634
contai ners. The dispersion of MPL consists of the
PBS lef&chﬂce?ﬁr%Fé% ( H PARREN gné ﬁ)‘?d é@r{'ceﬂf?éfﬂg ad \/Q%IY@%]g h}&t&fe
injection - desa %re ate bi g aggreg
contqinjeg fween BRat ritem (quaetitiesrtaking mt@amuwhwetergents
preddif} .mfﬁb%ﬂ@m%PQrefHHdQé{ tcmv?lrePHrHH é’dt%ﬁt Aﬁg?' 5 mfﬁrs%f‘rh'! $5ud &ach

prepar atl on on Sart ocl ean
strain HAN 15430 an%ﬂéﬁug ef Bisfraigrare ﬁ@dqﬁ\@ﬁai%mlmﬁtlrmg bejwen each

add‘it%ﬁp‘?lﬁ@fo‘%@lag&@fstéﬁ%éfbrF‘] sYfinlites OA? n'if}n)f M &al@@‘“ﬁé‘szh Si\/IPLln is

d m crof | ui di sati1 on
addg)tp med‘atmtélaft%'dmdwéb@? gfiread fewpmlrpwnﬂﬁc’magte@fﬂw @0561 MPLin
preﬁuﬁsanﬁukm@oﬂfbo%rﬁéé trﬁaéel dit b@b %/\g{“gplygéterol 10mg/m, MPL

phi |l ized powder di sp erse I nj eCt
ZmQ/W')o‘%rtﬂ’éPe tfamaﬁ@%'mwe@t asz Ehli@rer?@;xm inguhateshior 8 minimen of 15
mnnﬁté%@ﬁlﬁﬁtooiddﬁtféﬁﬁo H{édtﬁ\r/egé’:ﬁ% f hier&et hetcroﬁ@éﬂ%%n HPI@I@[ and QS21

stlrrln After COOII’]E oroomte erature,

in thy f&r}%fqrmvm’ﬂefatsu wgpene@d. The f§ffﬁ'#|ﬁ’@911 3 ﬁtqsedjeM @df not

adnélgisfcerb@rdcig particle size. Mcrofluidization is
conducted using Mcrofluidics apparatus ML10EH, by
continuously circulating the dispersion through a

Rerfark! Bfdaeh gbranildtion, PBS a0 398 komcehilaidaas adddd 18 résdh lé‘@cgnlcny and
I315?}855ure for, .a m ni mum anount of passages (nunber

p@gceqt(ﬁ}eﬁ)m theffinal welemss e d’PE’Hﬁ i§ ﬁalgullagﬁd, tgreach the targeted
voluneRr esenti ng the nunber of cycles, is calculated on
basis of the measured flow rate and the di spersi on
volune. On a given equi pnent at a given pressure, the

Tabl€2Utihal@niposiior 8f ferm@tion_rvard 2 (FdPHl@Ia'hGﬁ@ﬂSr@Eér‘e@ thh spht

anot her, and throughoutthe Iifecycle of
stram?{mg H?) interaction chamber. In the present exarrpl e

the interaction chanber used is of the type F20Y

M f‘rr‘\fllll di cs y luidization efficiencyv is
Formilgtion 4 ANE98N e coﬁﬁ%ﬁ ﬁf'&’é‘gﬁr VES ¢ | PG afC80lestpral | MPL | Qs21

procesgsing tine 8®ay vamog frcm one batch to another.

1 T tiENTEYN T e yehegg s [catculrated—on—pasis—
of the :E,“ngr%t "Hie SPF% atoggto be ¢onsidered is
the fll@mvy.gie measured W th water| for injection|just

2 Dbefor¢ HINare@y dia7emy AT55M°L 1|150ag t[NMenPPab@igus. %?9 509
cycl e |iH8Ndefapuggd as tlhe tinme (1 n |mnuteées) needed for
the totBall7.%wd une of WPL to pass ance through the

apparatus. The tinme needed to obtain n cycles is
calculated as follows: n x quantity of MPL to treat
(m) / flowrate (m/nmin) The nunber of cycles is thus
nepeuiscidabigidlgl y. M ni num anount of cycles to
perform(nm n) are described for the preferred

equi pnent and i nteraction chanbers used. The total
Table 3

Readout Timepoint Sample-type Analysis method

Viral shedding | D+1 to D+7 Post Nasal washes | Titration
challenge

Anti-HI Pre, Post priming, Post Sera Hemagglutination

antibodies (HI | immunization, Post inhibition test

titers) challenge
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amount of cycles to run is determ ned by the result of
a particle size neasurenent perforned after nmn
W@ YDe6890A particle size limt (d|im is defi nedi/GBamwedo4634
on historical data. The nmeasurenment is realized by
|||3)tnysgnscorrel ation spectroscopy (PCS) technique, and
Imis expressed as an uni nodal result (Zaverage) .
A 3 atiqrepeespntation oftthe resuls israiveindn Figurem sath2be st opped
after nmn cycles. Above this limt, mcrofluidization
is continued until satisfactory size reduction is
W.3h+ Humeral immunite(Figwedanot her 50 cycles. |f the

Haéﬁwééd]éﬂda@@n dﬁ&tl”%&hﬁt@'%é&ﬂ?ﬁ eché rﬁ@@ %@élﬁ/e @fréﬂé t(va_cZCine strain

m cr of di zat1 on ersed IS store
A/P@Bamaéogmmnﬁg:h@ﬂ%%r@n mmg/B/tha%)l was deteeted if serp from 6

anlmb%r&:fr| dtbish 5@%@7 éfﬁ? w%‘a?n@@él e@é??l'oﬁt s e@%ﬁ% Mt Day 21 Post-

wat er for injection, steri roug

'mwm@#ﬁﬂﬁnﬂpéw 1l§rPd¥§it'Ch%“ﬁf‘9%tl flow. The final ML
AntEPBFRBYIATIR %tlbf/da/ltlt@ﬁ f HeOmBs lrr*lugr%am\}lhlé1 %tran;H wére determined

Preparati on of 21 |1 posomal uvant This
US'%‘HJ”&R/%maga'amwﬂsom'b't'oaoﬁ%? i(lélésasséﬁ d aﬁderqézqmplﬁ B2.1. The

corBRAE ek APfoNdws:t h chol esterol, and was nade as
scribed in WO 96/ 33739, incorporated herein by

&:f Bordhe dvo AN straing apd fonall arsyps.aibershat Higksrs was observed in

pr e@Wé@Glnﬁféﬂfgﬁ*éu@éﬂérﬂﬁm@ﬁmne 1.1 of WO 96/33739.
The_ASQ1B adj uvant conpri ses: osones, which in turn

gon%qs,tér@rryp P@?ﬂ/ IW"ﬁBh mma&%ﬂ g } ,s,tﬁglstlwcglgmﬂcant hlgher anti-
chohpahamal2oendo 3P s idra O%Ber%@thnQﬁe WQQE& leﬁ Q’ECCII"\G was

250 cho] esterol and 50 L, each val ue q

q%e(deyvijh d\éPL/@aS(?él |ﬁel|pa>§gr@]as wgre[ds%ﬁ",edgg ent Spllt Plain
phombmbe NaCl buffer and water to a voI urre of
%5 The ASO1E adj uv nt (of0) r| ses the

i ERRWIZaHQR VA 05/990\}9@9’ E‘@n-E%\fﬂ'?rﬁﬁ%'ﬁ afjyvanted
an \ﬁlﬂDWﬂL/QB25@tQWEO§@ﬂ?& wag bk fd"@i’gﬁmb@ﬁt?:c mcr%ﬁ@% HI titers to the
er an

3D I\/PL nd 25 Na
o GRS Srap Moy RERDlrssasaem it Patar Ehalinag wih this
| i p@rifogtem)cont ai ning MPL the DOPC (Di ol eyl

hosphat i dyl chol ol est and MPL_ a
% sé ve°:5F aye9st H’Iﬁ’iﬁ'b)AN‘Zqu'B‘i?%ﬁ ‘$931 mAl's Sf%\‘fWéBt pfjcrease of anti-
sol ARNonENGIB2003 | 19N uwe%vasvasmKHz goizao?gtlohamaﬁ%ﬁg )sbutt Plain and

a
"’f'qﬂ‘fsg'g{lé’gﬁ“’éﬂgét‘”ﬂ@ ‘\2{?%2& 7 PASERFt ted to
prehonngenlzatlon fol | oned by hlgh pressure
T EANRE adierATaR ae i ARaPhg ek s an peftterly Sianicant
st efiighes Hi kitees @vib(;g MbsugledavTvﬁeﬂhMrulnslarbf PRt Was aédjtquvanted with
a ar ea ste uct is then

o PR R Rioscrie R vret ©%d rivaierd, Bl oesten | n

a cold room (+2 to +8C).
11.3.2. Viral shedding (Figure 3).

Viral titration of nasal washes was performed on 6 animals per group as detailed under

Example 1.2.3. The nasal washes were performed by administration of 5 ml of PBS in both
nostrils in awake animals. The inoculation was collected in a Petri dish and placed into

sample containers at -80°C.
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In this way the |iposones produced contain MPL in the

menbrane (the "MPL in" enbodi nent of WD 96/ 33739).
w@BRn1/0680added i n aqueous solution to the desiPEHGB2006/004634

concentration. Exanple Ill - Pre-clinical evaluation

P e o e s oA ) L
i nfelserved with TriveleneBplé adivvareied WItbé\@?NQSlemmodsumaa compared to

mf-]-,w.g., as ifnregards both to the sensitivity to
i nf ect !één gwéjgﬂe clinical response. The ferret is

Ext e Faal #9d€ ey Pogt-ahallangei doivirks wiat letsoter in nbsal erashes
and B viruses w thout prior adaptation of viral
strains. Therefore, it provides an excellent nodel
111.3s3, Ganelupien of thedaxperimentor ot ect i on conferred by
Y
“'gﬁﬂ@e”ﬂfé'i%i%ﬂ%%k“é‘???’f%‘g%@%#@%@?? bRt adiypaned with
1ﬁ@gp08@m%\ﬁ‘@mp@aedotpt Tﬂvalentrs@&wgmdorsaibﬁketrams

npt ons  (body tenperature) and viral shedding in
Afte}ﬁ %@P”@@%W'T%A&Da@ﬁmﬁ@pé@Q eMwttiecttyatenivBelii adpivented vitb

MPI§/Q"82'1 ne hpé%%é%bdléfédlé/ ® s@énlﬁ&hhﬁy %%Eé ﬁrﬁﬂ%ré’\f%st ¢ ﬂeterologous

denpnstrat e fi cacy or an adj uvant e ue za

%@Yw'e@ﬁlﬁﬁ%@r@%ﬁ feReiiviy QPW? gha"aagwamrewtra;@)cc. ne.
oints were:1) Primary end-point: reduction of
PR 18 ERRamies PR IALORS SUpMabAAdam banoHO gl Brotecive efficacy

in fé?Fé’fé {I@W&lraﬁéheaaﬁ]@réﬂt@l‘ Met@nréﬂbg@% Bﬁéﬂen@@)ah')ié k:ﬁ)s@-freédﬂSn observed
unor a| Exper i ment al

aftea Y zqtl_p{l vgt% ‘Frlvqa|e@5§p[lg MF]ldpggb |r( fqugp@egjag@@ﬁtdh@ drift strain used
for thelchellehgt ¥Bshed & EaH s ith WhedproBt@sn éﬁe&%bwwln%é& ferrets.
obt ai neg from M SAY Consul t ancy (Hanpshire,
Ferrets were prinmed on day O with heterosubtyplc
strain H1IN 1 A/ Stockhol m24/90 (4 Log TCID 50/m). On

L J
Exaﬂﬂ?df 2|P1/u ml;{]eeé frﬁ£a°1 egggﬁtlbﬂvogggﬁﬂlahgﬂ Mﬁ@%ﬂ%@%%rﬁ@%
vacgineg l@&%BHﬁmrmobmlqelNl A/ New Cal edoni a/ 20/ 99, H3N2
A/ Panama/ 2007/ 99 and B/ Shangdong/ 7/ 97. Ferrets were
then chal l enged on day 42 by-intranasal route with an
IV.1h Experimebtay desigatanal objetiNg A/ Woni ng/ 3/ 2003 (4.5 Log
TG D 50/m). Table 1

C57BI/6 mice primed with heterologous strains were used for this experiment.

The purpose was to compare the humoral (HI titers) and CMI (ICS, intracellular cytokine
staining) immune responses induced by a GlaxoSmithKline commercially available
Trivalent split vaccine (Fluarix™) versus a Trivalent subunit vaccine (Chiron's vaccine
Agrippal™) as well as the CMI response obtained with these vaccines adjuvanted with
Liposomes containing 3D-MPL alone, DQS21 (QS21 in liposomes, i.e. detoxified QS21)
alone or MPL/QS21 in liposomes. In the exemple hereinbelow, formulations were
prepared starting from the split monobulks to reach the same composition than in the
Fluarix vaccine and not from commercially available Fluarix doses. The formulations

obtained were called “Fluarix like”.

IV.1.1. Treatment/group
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6 ferrets/group. In/Po = Individual/pool I11.2.2.

Preparation of the vaccine fornulations (Table 2)
wao-00mbsa07 on 1: Trivalent Split Plain (un-adj uRernGae)o6/004634

formul ation: PBS 10 fold concentrated (pH 7.4 when one

fold concentrated) as well as a m xture contai ni ng

Tween 80, Triton X-100 and VES (quantities taking into
Feraale 6ifBI/6 micedegesirGy8 meskpwerseohitained from HarlaaiHs$t, Netherland. Mice

v 48 P S 5 S P
NB&U'@Q@@&’Q& WN%AEIEHW/%IWH& Bﬁﬁh@eg@m@ﬁ/%b)c@na@dﬁﬁl mrce were
lnjeaéﬁ nﬁtﬁirﬁﬂ%@l%ﬂ??nthsl 5 HW’IE#N};I%H %BIIP{W%&I%@%WQ Hon

tore mn| ster rectl
Womglﬁlap%tB/%mgqu/ 1%200% plain erdidinvanied dscw groupsPin/ KehiEs 4 to 6
beldvp. | i posonmes : PBS 10 fol d concentrated (pH 7.4 when
orié fol d concentrat ed) as well as a m xture containing
Tween 80, Triton X-100 and VES (quantities taking into
Ta@gqount the detergents present in the strains) are
ded to water for injection. After 5 mn stirring,
Grlth@tlgqan Ehrmuiationi n HLNL, H3N2 and 17. Gihgr oéat®est r ai n

1 Al S rgRERO et TPk T agiubat a9= Laae'& LR by DO
utes. prem X o'?

The formulation 1s 'stirre
solisal | ed "DQS21 -MPLIN is added to the formul ati on

"5"( |¥alK)Eth‘p'liF'/' L@bhbﬁn'é&cbﬁfémfh :J*a‘rDéM'g Ui Ip‘l')és%':re @Ofﬁgﬁrgi”&m
DOF@valentpiit* /D(Q&mest er oI 10mg/ m , NFmaa@ngo)Js arihingH20
P T e T A
tn iAgg_rimeM éspb4'uhit)n’ xt ure. T_he concent r| et étemvlagfoud/BtimangdD0
I L) o B O s R0
di M?jlly Rerrark In each for rrul atlon, PBS 10 fold

nnnnn H roaarh 1 At ottty AanA o 1
! foIA§ ce P&Pétgrpﬁsgi]we fi nal voI une. H‘?—tﬁ"y@k{%%ﬁ@mf@ DO
8 cdlAgghBélé’Y‘j(sIub-erﬁ;ibIblPmeahgﬁcbs&ﬁlnesOl Urfsterbiddfols Priming DO

Flnal ecammaocition nf f oF M|| at i anc 1 nd 2
J T 1TTuUrT (4

O (kEFRul ati ons prepared with split st rdiero{qe8Hs 86IA9F0

D o B W N

* Flhari lke. Remitemytbsp (Tabl e 3) Table 3I11.3. Results A
schematic representation of the results is given in
Figures 1 and 2. 111.3.1. Hunoral inmunity (Figure 1).

IV.1.2. Preparation of the vaccine formulations

Formulation for group 1:

PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a mixture
containing Tween 80, Triton X-100 and VES (quantities taking into account the detergents
present in the strains) are added to water for injection. After 5 min stirring, 15ug of each
strain H1N1, H3N2 and 15ug of B strain are added with 10 min stirring between each
addition. The formulation is stirred for minimum 15 minutes and stored at 4°C if not
administered directly.

Formulation for group 2:
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Haemaggl utination inhibition activity agai nst the H3N2
vacci ne strains (vaccine strain A/ Panama/ 2007/ 99 and

weballoesrge strain A/ Wom ng/ 3/ 2003) was det ect BCI/GB2006/004634
sera from6 animals per group at Day 17 after

PB$ o RS BhcdhELRNIO W?%SWP%%%EQQOQnﬁoq%Fn%Xd)Za& well as a mixture

Post | mmuni zati on nd Da ost-cC enge
congging fHerran §Putritan X- H}ﬁ)taﬂddé@s {questitiest taking mto heeeint the detergents

preéé?'ft Wﬁi’ézﬁra\iﬂsr 4Pe §EI(§ Swéﬂ'@lr for ﬂﬁé&* eft‘ ﬁ‘lerygtlr H§ 15ug of each

q St nat oo |t|on te
Straﬁhb‘é% Ek*ﬁh‘é’l%‘dﬂ@glOf Biedratroars] a@edn\altlaﬂ@ raip Stigfingobetween each

addfteh. TllibefotrrWQIa%rf%N% red &1 Smlﬂ[]ﬁi:ﬁf Ebn@hk ra%?.gfiéom@s &%?aﬁltnng 3D-

titers was opserved In a vaccl

MP 'af({Tgldel%%QPQaﬁ@'B@/mbCP@@{StBFQhﬂLQinr@t i IMRLL ng/ml) are added to
readd Baﬂ?dm‘(/lﬁg%ng%tra‘%ﬁtdfsﬁd &@l b ab@'fﬁeg?d?humggnqg then stirred

anti- A/ Panana/ 2 ters were serve
MinyipEm '?F’l”?)ﬁllltéﬁ?”@sﬁiomd %taﬁ:@ulfrr@t AcRinigiprigdgireetty. wi t h

MPL/ QS21 in |iposones conpared to the Trivalent Split

Pl ain vaccine. > After inmunization with
Formplation far asypA:99, only the Trivalent Split adjuvanted

PBM1DNoMPEd{RRFated (prpaqm YRS félglc%nf:é’ntﬁétgd; 4 GRMsYa mixture

increase H titers to the heterol ogous st

CO“RLW_VQ/BW?%%/Q@@BXﬁ@P@é MEShcuppiitiep taking into @muntethg gletergents
preé&nt i ﬂ’]@ls‘ﬁraﬂi’s bte 8ddedi tB)wats,?r iod tnﬁ’éctlanl\fié@ﬁl r}’\étfrlthg 15ug of each

3/2003 an significant 1ncrease o
stralgy Wﬁ 3/aBa 0 uBIOf PLaiain aroadissewiiodomon Boire between each
addifibh V'H’h&fdi'mﬁﬁhdaﬁ isFitipred f@f”ﬂ') Hﬁu‘l’ég W‘érel%%! inbd&dF iRBERE (made of

i poso

DORE BT o Cles el GRS 2R 5 calied "S5 s then added to reach

a QS atbaddneratidry oS5@IY Tﬁér%@é ™ig B%rmlk"is ﬁwb&t?dtéd YeleSst for 1’?]m|nutes
rivalent Split was adjuvanted w

d wh h
pﬂowgm&e ﬁﬁ %&S%%%fe@"kmvﬁarﬁe h?cfow\léahm ig ftigrge f@pmimmum 15

mnnﬁbgendme@dmcm ot adrinisteredldireb@ddi ng (Figure 3).
Viral titration of nasal washes was perforned on 6

animal s per group as detail ed under Exanple |.2.3. The

Formalatidn fopgied aer e perfornmed by adnministration of 5 m
nostrl s in awake aninals. The

PBS 1B0R-FGATGRIES dBr1 LE N e oo tSie e Wehse mixture
conﬂah’rﬁr@ PwegH 80, ARKSraX-160 %nawwﬁﬁaﬂi’ﬂ@s %y Atd &count the detergents
A O AR N A .
straini TN VRUBIGSZhd | 15uGi GTOS @1FEIA 476 MBiIEE Avith010 min stirring between each
addition. The formulation is stirred for 15 minutes. A mixture made of liposomes
containing 3D-MPL (made of DOPC 40mg/ml, Cholesterol 10mg/mi, 3D-MPL 2mg/ml) and
QS21 is then added to reach QS21 and MPL concentrations of 50ug per dose. This
mixture is incubated at least for 15 minutes prior to addition to the trivalent split mixture.
The so called “trivalent split MPL/QS21 in liposomes” formulation is stirred for minimum
15minutes and stored at 4°C if not administered directly.

Remark: In groups 1 to 4, PBS 10 fold concentrated is added to reach isotonicity and is 1

fold concentrated in the final volume. H20 volume is calculated to reach the targeted

volume.
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Trivalent Split Plain. > On Day 49 (7 days

Post -chal | enge), no virus was detected in nasal
womneeso01 1 | . 3. 3. Concl usion of the experi nentPEI/GB006/004634

hunoral responses (H titers) were observed with
For;ﬁu'l u% 1?&tqrc§fH$t adjuvanted with MPL/ QS21 in |iposones
eqgto tfe Trivalent Split Plain for all 4
One Agtipal™ dseds mixadwill eqiad yolpimehof/P B8 meoeept2 G0 /THe, formulatlon is
stm‘é@lfyr rhidfnchh 1% 3h; LF’tEs 2RY Eforéacd lﬁ\“é'?ltrfoq st El/d%

I'i posones was a to sig | cant I ncrease I ters

to the heterol ogous str a| n Al Wom ng/ 3/ 2003
For a(?i§§fgr%déll ty before challenge with this strain).
(521N TTposones fornul ati ons showed added
PB%@He? #t andh anerAggrionl’ ) doseats mixedf fipesomyesi ¢ontaining 8H-MPL (made

I I ¢ r -

of [ﬁd)ﬁ@/a;om@/ﬁ]ﬁ crolkedd) n‘éﬁ{/@@ é’;d;ﬂ:’gréﬁglmua?e G éc?dé‘ael%nder stirring

he cross- reactlon 0 nizati on
to f%@hx@leeqw!vs&m of {ply TiddRL ipar Hpsso Jbedermadationsis stited for minimum

15 rqrdufés aHd'<RérBd 'é?@“t f Abt ddmanictandd SR @ fy.seenmed to

correlate with protection ¥ observed in these
Rerpark; £BS iscrddgs éo mech moénru,qltvnnctﬁe &gk volumes nAgdripal is half the
formflatbiadigRe and unadj uvanted i nfl uenza vaccines in

C57BI/6 prinmed mce |V.1. Experinental design and

objective C57BI/6 mce prinmed wth heterol ogous

For%rﬁbﬁ%rwﬁ, wsed for this experinment. The purpose was
mpare the humopral (H titers) and CM (ICS,

PB$ RH at NduPe Aggrirati iHose s M) Ainemireof lipagavmesc@ade of DOPC
40n4|_lg?ﬁ|ﬂi‘mﬁl>le@1/er§| ‘I@n@ﬁ%&ﬁnﬁ@%ﬂ@o cRERHRIs2h ¥ tRMALIGHY Erder stirring

rivalent split vaCC|ne§%1 uarlx t versus a

to reqchthe €ALIVaIBR A 20 e ek Rse T (B PEsim lswaelahat@ for at least 15minutes

prloA% bMAdA. k) foRSuld®In is 38rrbd SnikMunt €5 PORGes @Rt atdred at 4°C if not
th these vaccines adjuvanted with Liposones

ad”@%'ﬁie&?dn‘ihfﬁ?t%}[} MPL al one, DQS21 (QS21 in |iposones,

RerharR: P8BSt RX4ddeddioQRadh i8dt8MEitOn M%Lﬁr@%lunﬁb | ARPDAMESs half the
In the exenpl e hereinbel ow, fornul ati ons were prepared

forr%qlgtfqnl\ﬁ)&mq omthe split nonobul ks to reach the sane
conmposition than in the Fluarix vaccine and not from

commer ci al | qvailable Fl uari x doses. The fornul ati ons
M@%@For called "Fluarix like". V.1 .1.
PBg BT ARint/ M@Ng%ﬁ“ QosS ARl rﬁ&ednﬁﬁreﬂﬁﬁgf @&II@G%@S@WLW is
ddﬁ tal ed from n Horst, _Netherl and

r GRINgy 1 U ¢ ﬂrW%t&nosuf@t 9;93?13'*('?'a'ﬂn8re(‘3x ﬁ@ qAnixture of

llpo%iﬁéﬁ (h’@@@td)fVaD@‘ﬂ’d"MN%g%B%HOIé%QJr@IGZ()lﬂélmI"ﬁWﬂ_ 2mg/ml) and the
A Panama/ 2007/ 99, B/ Shan %{/ 7197) day 28, mce

immyEPeimpRiQe - TRiS RIRTECS Pgledania Pagt R ProBloasition to
the YYgtiball ABNeHIEFLETRS i AARY W, MPL and QS21 in the formulation is 50ug

each. The formulation is stirred minimum 15 minutes and stored at 4°C if not administered
directly. ,
Remark: PBS is added to reach isotonicity in the final volume. Aggripal is half the

formulation volume.

Table 5: Final composition of the formulations 1 to 4 prepared with split strains (for 1 ml)

Group Antigen Tween 80 Triton | VES DOPC Choles- | MPL | QS21
X-100 terol
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not adm nistered directly. Fornulation for group 3:
PBS 10 fold concentrated (pH 7.4 when one fold

concentr at ed)

as wel |

V.19 Repdrquisy(Tabidd and VES (quantities taking into

account the detergents present

added to water

for injection.

as a mxture containing Tween

in the strains) are

After 5 min stirring,
Tablesfy of each strain HINL, H3N2 and 15mg of B strain

ThaEBraih at 1 g

made of |ipos

10, i, st
n

mes _(mmde q

ORgITh ol SAAS my dOiss | AApe
DAPEE 40np/ m

hol| est

sis,method

er ol

Aniidhgniipgdiemd
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prem X is inc

Day @4l Pest-
dAteuizFadion on of
HRe¥dOht | e

'BEB21" s

st for

ihhe

50ny
15

n adideaggutination
per dosjelnhibliios test

mnutes prior to

CO4@P8i Ibr2.t 0 t h
IFNy{(RBE& i on i s

eDay i § alPesit

lgynizagion o

BBL$ t mix
I m ni num

tie e.

Tlhletracellular cytokine

15 mi nutssinagdICS)

stored at 4C i[f(DayB5hdmi nj stered difectly.

In= Individual / Po= Pool

IV. 2. Results

IV.2.1. Humoral response (HI titers 21 days post immunization).

Humoral responses by Hl titers — Figure 4.
Haemagglutination inhibition activity against the three vaccine strains (A/New
Caledonia/20/99, A/Wyoming/3/2003, B/Jiangsu/10/2003) was detected in sera from 8

animals per group at Day 21 Post-immunization.
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Fornmul ati on for group 4: PBS 10 fold concentrated (pH
7.4 when one fold concentrated) as well as a m xture
w@onrasswng Tween 80, Triton X-100 and VES ( quBCIL/GBR@S/004634
taking into account the detergents present in the
strains) are added to water for injection. After 5 mn
stirring, 15ng of each strain HLIN1, H3N2 and 15ng of B
St rGPmpared tadtied immunized withPBSI eniingedsst ineklh tieac vas observed
addéf?ér"ifhmu n{ﬂf\mH a1 @0 Jadci é'cfahsga%%fHs%%dn?op;étlleﬁ]reeAstrams
m xture ma osones con ainin
Dopfcfrm@ﬁgt/sﬂlt or(fiiyRlest subwinit vaeaijiey | 3D MPL 2rrg/m) and
20 thré%nstmegtag&lcraﬁ?&'@a% h?gﬂ% Mpltlters were gbserved in mice
concentrations of |
i nciyaHnizedaity eTalé/ﬁlenbnsp ﬂsadwvmnteétswﬁhulz%% aéam Dr MPLY@S21 in
t h%rfoébn‘l@% @('%E)L h'tclg et yize ;5 l\fé%ln lt F‘L{ ﬂ>l¥|ﬂ|o$ghjuvanted
split pOSONes ornu at| on
f orWith h'ipﬁﬁnm%mnwﬂmé@fhWLsal@v%d' hgtragking forrtbe humoral response
ad a
To Yy & RUGH: (MG RSSYin MRS - Dadzfdkhel: (Apleori boptaining
| s %DWLOG"%%C@HWR B@S. n the final volunme. H20 voI ume
Fcﬁ'a‘?ltthﬁéteeﬁrafrﬁ Eﬁﬁ&h:aﬁyrg ?Elﬁ{:%ﬁth?dﬁle}’ P YR ﬁ/@FéTﬁ!Bé'éWeQﬂn mice
for rou : 0

g ; s€ I's mxed
voumwruﬁedpw nEfdJV tﬁwunrrh@uﬂ\tﬁn‘r'ﬁgil mthoHQ$1saionee¢uposomes

f orcomtaming MBI NYbES é\nq\/ﬂSL/@rSqu # Il?pgséﬁeé‘oéompar%d ﬁ mice
adm nistered directly. Formul ation group 6

7. AR piZeAevikg bivejeat éleO'%sTéleafﬁekln@ fasdhe hwn@@brﬁ@@onse was as

Corfbﬂ’dvW IWPL%S?’HH lpoBoRe Ot DEEST 48AB=MipodohRls@helifthg 3D-MPL
3D-MPL 2ng/ M) are then added under stirring

to %%’é‘éﬁ RIi8 %B8Pval ent of 50nmg of MPL per dose. The

Sorravkrht 9Rlitiahid StrivlcBe shimnitThdided 'Elnlalrl;armllntﬁér%%l?énd formaulations
stored at 4C if not admnistered directly. Remark: PBS

i s WRIB&QT eduyasirchon adifvanted with PRSghalope n&MRL&P%?ﬁem liposomes.
Aggrlpal is half the formulation volune. Fornul ation
f 71 PBS p7 4 and one Agrlpal(tn) dose are

ChoI esterol 10rrg/rn) and QSZl so call ed DQSZl is
added und;a_r stl rring to reach the equivalent of

n
CD%%%’%SPOQE‘*El BWHEO prem x is incubated for at |east

PBMémfrﬁmt 88nicy b& grbGp el harQ8sted BEDEY 7 PHs®Irh@0nikzStion and tested in
sti ]J’ mn|rrum15 m nutes and stored at 4C if not
4 PO TG

EIEAURSi rect | y.

In terms of Flu whole virus-specific total CD4+ T cells (expressing IL-2, IFN-y and both
cytokines):
> Whatever the formulation, identical CD4+ T cell responses were observed
between the Trivalent split and Trivalent subunit vaccines.
> Higher CD4+ T cell responses were observed for Trivalent formulations (split or
subunit) adjuvanted with MPL/QS21 in liposomes when compared to Trivalent
formulations (split or subunit) plain or adjuvanted with Liposomes containing 3D-
MPL alone or DQS21 alone.
> For the cellular response induced by a Trivalent formulation (split or subunit), there
is a synergic effect of Liposomes containing 3D-MPL + DQS21 compared to
DQS21 alone or Liposomes containing 3D-MPL alone.
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Remark: PBS is added to reach isotonicity in the final
volume. Aggripal (tm) is half the fornulation vol une.

wo-o00mabsa0T on for group 8. PBS pH 7.4 and one PCT/GB2006/004634
Aggri pal (tm dose are mi xed. A prem x of so called

, Egﬁﬁ r 0

for mul at | ,g:gnfoﬁ' %é%? ges(Atr’éesmé éxqﬁclgks)%\’a MrrFltL 298?% lrb]llposomes g
| i fbipepeses ﬁ@niemusvg MBLM/WQSthmt:ePun 48B8).m ,

MPL 2ng/m) and the immunostinulant Q821. This prem x

IS incubated for at |east 15mi nutes prior to addition

IV.3. Surieanypfitepults ambeon¢lusions. The quantity of MPL and

@S21 in the forrmulation is 50ng each. The fornul ation

is stirred minimum 15 m nutes and stored at 4C if not
&dfighiadtiee plrginse stefisticalesignificantBighies Hh tligesiwers olsgoted in mice

| S QfARinflekYwit Thl?aqerﬁt' ﬂgjpu%@n%ngplggﬁg%dggg’o)s%cﬁw%téq B\{}ﬁ DQS21

fornul ation vol une.
f ordineaey MY-/QSeH in lippsgraee gompeiedsiol micesimmimized fh Trivalent

m )fJ@NI@uoﬁs (ﬁblﬁ‘% Sﬁﬂmﬁ?ﬁﬁn‘ ‘E[bo@émé@%or’étgir{]m% ?ﬁ 'll\@flsa@né Qeemed

8 prepared vaccl ne
Red@Iislvced (h&h@r @uvprarmp@nﬁze when [feraiulated avith/ TrivelenPaigdunit than
IVTrg@eR{s&mts IV.2.1. Hunoral response (H titers 2 1
post i mmuni zation). Hunoral responses by H
Fu MP@eV@rFﬂ@uf%m&!'a“P&eﬁ'ﬁglgr E4atTi eall iraspamses overe obtained for

ns ( A/ New
o ) R SRR 00 o1 0/ 2003)
Yiad iRleRt fasgulations (SRl plosh néha%v@%wvlfbrl\dab’cé&mDaylpgsomes
1 Rediced Mghar ZRYHONCET (COPRRES @or‘hﬁar@qu Trlgﬂgﬁ‘ﬂ féﬁﬁulé{ﬂc}ng (split or

PBS, an_.increase in H titers was observ

i mAHRHYBPIaHm onAdiHvanted with Liprsemas cer&ﬁwr‘@a%éﬂl’tte@pwor Qs21in
f onipaddmddees St apnes (Trival ent split or Trival ent

subunit vaccine). > For all three strains,

statistically significant higher H titers were

observed in m' ce i mruni zed with Trivalent split

nt ed DQS21 al one or MPL/ QS21 in |iposones
th% 1 & Fredliice Fomaansen o R vareinpacentainipoi @ $allf influenza
antigbaiptepdratich dVntith 3D-MFL9CB21 GR At b sYonsal 3bkvilation (3D-

MPL latoth dl-H?a?el{tac%nIcg trgt%nst)he huroral - response

V.1 — mice.

V.1.1 — experimental design and objective.

C57B1/6 mice primed with heterologous strains were used for this experiment. The
purpose was to analyse the humoral (HI titers) and CMI (ICS, intracellular cytokine
staining) immune responses induced by a GlaxoSmithKline commercially available
Trivalent split vaccine (Fluarix™) in un-adjuvanted form, and when adjuvanted with

liposomes containing two different concentrations of 3D-MPL and QS21.
V.1.2 Treatment/Group

Female C57B1/6 mice aged 8 weeks were obtained from Harlan Horst, Netherlands.

Mice were primed intranasally on day O with heterosubtypic strains (whole inactivated

A/Beijing/262/95, H3N2 A/Panama/2007/99, B/Shandong/7/97). On day 28, mice were

injected intramuscularly with Trivalent Split (A/New Caledonia,A/Wyoming, B/Jiangsu)
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Formu ations were prepared as in example IV.

V.1.3 — results.
Humoral responses by Hl titers — Figure 24.

th

Trivarent—f

rotatitons

Hemagglutination inhibition activity against the 3 vaccine strains was detected in sera

from 9 animals/group on day 21 post immunisation.

> Compared to mice immunized with PBS, an increase in HI titres was observed

after immunization with all Flu vaccine candidates tested for all three strains.

>

For all three strains, statistically significant higher HI titers were observed in mice

immunized with Trivalent Split adjuvant with MPL and QS21 at either

concentration compared to mice immunized with the Trivalent Flu Split Plain (p

value max = 0.03)
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al one or MPL/QS21 in |iposones conpared to mce
i mmuni zed with Trivalent fornulations (split or
WG amanes9y7 pl ai n. Li posones contai ni ng 3D- MPL aP@6B2006/004634
seened to induced hi gher hunoral response when
Sorqul I b t Trd ent .
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res@fbwe?@ggmp%acﬂm{aat gedrg or Trivalent split (Fluarix)
and Trival ent subunit (Agrippal). > Trival ent
fornul ations (split or subunit) adjuvanted with
Celfypegigtsphimmyinei rpeasse ¢ GSrat wer d Avistivemurgstion)— Eégure 25.
responses conpared to Trivalent fornulations (split or
subunit) plain or adjuvanted with Liposones containing
PBMB.sNPm & rBise/aeruprqeRre hanvestess darspqsbipnupisatianand tested in three
pookX & Phee)grou I?‘Ptlefrﬂé 6 &8 ERAiHEODeRFic TACE 'CQI% - expressing IL-2,
cont ai ni ng a split uenza anti den preparati
IFNAGRT RPAMEBKiIOES h 3D- I\/PL/ QS21 in a i posomal for nul ation
(3DWPL at two different concentrations) V.1 - mce.
V.1.1 - experinental design and objective. C57B1/6
As gan ke pﬁeﬁﬂé@%fleweh@ é}%’lﬂ@@%ﬁhéwm @bﬁs weelespesii¢ reeponses were
obtdiRéd aftDfin iR Rion TR tﬁ%l@rﬂ%%ht‘"@u&%té%ﬁ@ltﬂﬁfeu Qﬁest concentration

hunor al. (HI titers) and I ntracel

of imymiesHaulenis: m"K@"ﬁeVPhn'bﬁeaﬂde Vi hderdletpsbgnses were similar

betiRer@SHé BihdeNG b iinBhdstinfyad.abl e Trival ent split
vaccine (Fluarix(tm) in un-adjuvanted form and when
adjuvanted with [i posorres containing two different

Exa‘hﬁ}ﬂé enmt Cﬂhld&ﬁﬁlé!fin ahvelddr u@%‘n aéédlovgr 65  years with a vaccine
reat ment / Group Fenal e /6 mce ed eks were

piig,a SR Fdﬁf'ﬂ&@#aaﬁnm%tpremﬁh@m mumgantm d@thMFLUQsm in a

|.posbhmeebmmwma@ MPLOE thd Mifferéht Boh&dritFRnBa) Y Pi C
strains (whole inactivated A/ Beijing/262/95, H3N2

A Panana/ 2007/ 99, B/ Shandong/7/97). On day 28, mice

VL. 1v\ersstuuyudg§igachndﬁwjmul arly with Trivalent Split
(A New Cal edoni a. A Wom ng, B/Jiangsu)plain or
adj uvanted with two different concentrations of

An ogBNy Faloiriddasiase i étud@%%monét%tawﬂm@hbmﬁerfoﬁﬁﬁn Gérﬁ“@rscellular
table 8 belo g Formul ati ons, were prepared
medé%eg Hﬁ@%gﬁﬁﬁp‘)ﬂ%ﬁ (ﬁilaxg mithKling Biglogicals influenza candidate vaccines

containing various adjuvants administered in elderly population (aged 65 years and older)

- as compared to Fluarix™ (known as o-Rix™ in Belgium) administered in adults (18-40

years)

Four parallel groups were assigned:
e 75 adults (aged 18-40 years) in one control group receiving one dose of Fluarix™
(Fluarix group)
* 200 elderly subjects (aged 65 years and older) randomized 3:3:2 into three groups:
- one group with 75 subjects receiving influenza vaccine adjuvanted with AS01B
- One group with 75 subjects receiving influenza vaccine adjuvanted with ASO1E
- Reference Flu group with 50 subjects receiving one dose of Fluarix™

Primary Objective
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Hunoral responses by H titers - Figure 24.
Hemaggl uti nation inhibition activity against the 3

WO ameies0st rai ns was detected in sera from9 PCT/GB2006/004634
ani mal s/ group on day 2 1 post inmunisation. > Conpared

Thd Srlrﬂb&/%ﬂjégmf@lszts GeMohBir&tBHhe Ath fnfé‘"riroﬂﬁlgfll éi%llsﬁllos —véccﬁ“n tion of the

was observed after 1 nmmunization wt vaccCl n
inflyenzgiadivvanted vaceines admialstered inceldenly stibiscts tagedB5aidars and older)

as EdHhSfedid PlLIQI%eTM S A&E*e‘a% LYulR n@géé Hggﬁx ?rls?[ﬂwet'érng% of frequency

titers were observe In mce |
of whuenzaszneqiianED¢i Trymphocyies pERuCiAgG i taaet two different cytokines

Cmﬂc:ﬁ_njrmp NF ared to mce |mTun|zed with the
( Tri val ént feu gg)lylpt Plain (p value nmax = 0.03)> No

statistically significant difference was observed
Seddfl edg,éca&rmv\o |i posomal adj uvant groupsadj uvant
Tc%;{fl_ di ated i mmune response (ICS at day 7
epwpndam@me@wasm Figure 25. PBMCs from 9
1) 79 SRABEOMR s‘é?eptfamfe\égﬁggﬁigl?y W}%CIR%% Wl{ﬂ"}%ﬁ'di%%ié |Rﬁ'ue%

tested in three
vacgfges$ adipyanted ﬁwms%ﬂe@amf@lb@mmtm nrdeann@celnpa@smusmgtmefzthe

vk i LRSS S RRRR A DM g

2) T@mvaluaéejthafmmoralmnmnz aesponsavanti-naemagyletinin sipre) 21, 90 and 180

dayQ%%\g{’&ﬁgtl | i Sﬁwlﬂﬁg \Agveﬁaidﬁ%%%&g% %@L{\?&ﬂﬁ% 5Iu|ar|é is used as

refereiiggonses were simlar between the two concentrations.
of i mmunostinulants. Exanple VI - Cinical trial in an
el derly popul ation aged over 65 years with a vaccine
l a split influenza antigen preparation

-
Thea@rt%"ﬁ\‘}g%BE@tl\)@ fshtgl\@faﬂlf;g%é Eelpﬂebﬁ%%omtﬁev é‘gﬁbﬁ%{ g:)g?/duction of

erent concentratli ons
|FNd’e§+ -grCRfel, evd dith-v.emd AneropryB- cednespuinse)d2 hiedsand 180 days after

t th f
vaoShefoh ifh AT e deP o FLE K e bR e
Bi ol ogi cal s | nfl uenza candi date vaccines containing
d t | derl | at
VL2 ol G B 2 A B Bpar ed o’ Fluar i x(tm
(known as a-Rix(tm) in Belgium admnistered in adults

Four, paral l el groups were assigned: 75
Two((éﬁ?égt% @@?i’?"&d’%@é’?g‘j’ in one control group
1.e£8018 a fipasvenedinssed ldjuvaniadonkhing 50 pg MPL and QS21
2. ASO1E a two-fold diluted formulation of AS01B

Control: full dose of Fluarix™ by IM administration.

All vaccines are intended for intramuscular administration. The strains used in the five
vaccines are the ones that have been recommended by the WHO for the 2005-2006
Northern Hemisphere season, i.e. A/New Caledonia/20/99 (H1N1), A/New York/7/2004
(H3N2) and B/Jiangsu/10/2003.

The three inactivated split virion antigens (monovalent bulks) used in formulation of the
adjuvanted influenza candidate vaccine, are exactly the same as the active ingredients

used in formulation of the commercial Fluarix™/a-Rix™ - GSK Bio’s split virion inactivated
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(Fluarix group) 200 elderly subjects (aged 65 years

and ol der) random zed 3:3:2 into three groups: - one
w@e@ap6sMt h 75 subj ects receiving influenza varCi/682006/004634

adjuvanted with ASO1B - One group with 75 subjects

infllic?z8 V¥ESSk. 'T'Plfeil 'é?é“&éhv\éé%h'g%gaﬂ'gw}{ @Fh&% Wht Ehﬂﬁ‘g‘rq)z"ansl%rams are the

Ref er ence s recerving o
recefggenged P’I‘Qﬁafpr &l@t&?PS@BD@rﬁqaajﬁoob?%usqd\nemmpnulamryof the

confiRbB FlSrik®/o R dPoRRsAGGR € the non inferiority 21
days post-vaccination of the influenza adjuvanted

vacci nes adm nistered in elderly subjects (aged 65

Theyﬁﬁd'n% QiR éﬁjéefh)reﬁ @E%’%Fee 1(@1 %HM&& tb@“ recomppenged by the

dm ni stere n adu years)
WHﬂf@qu@r&%%@OOﬁqurhhéﬁzlde@pemre|sea@4l el- | ynphocyt es

t cytoki nes (CD4OL,
L- gqﬂ%ﬂi%égédqﬁéég/?é Y‘%&ﬁ%%‘f\ﬁ?}obj ectives The
sec ontiewyYarkbe0D4 ¢43N2)NYME XFt6eval uate the safety
ahd é/?l%ﬁéﬁ?ﬁ@b ?t’y of vaccination with candi date

i nfluenz es adj uvanted during 2 1 days

lee‘ Bluhmw/mgzlx el attjm\@ﬁtédwdc&he adntaMisSty @y h@ém&égn!ithhm (HPS) of each

vacci ne de subj ects (aged 65 years and ol
'nfluﬁnﬁ%?"w?(?tfﬁm P%“k?éd as reference. 2) To evaluate the

hunor al |rmune response (anti-haemagglutinin titre) 2
1fter va CI natlon with influenza
“SearTor e fe EXDIT- Tl FEdaRi x(tm) is used as

Ther/kSOéhBem;evanTaf hfl@ér}tafaah@déte\x/%ca' heist £ cbpyndits eé‘édméecon&stmg
i mune respons

of & Brba AR B PRe Gl sPB aentoRE frepRiel TaAglass vil and of
a glasswiay cBhtain@lgl the eSSBS adjuant, ADtheatitle bBGhjslaws, afct @ntent of the

wo B At oV o 35S ponvatos vaen
inaatipatpd spliti voion antigmd;nmesmb(atgl the CEMténdigfvfn&id@rWn el th\é@hﬁge and
1. .ASO1B ase uy
tho ABXfe B L HRE by an i Bofla hBETS e, BRSE nESE Y Mplaced by an
intrasdsetiad néedlmdndtth@nolume%@drr&téabm ncnhl Oﬁéldosé@ﬁmeofeconstltuted
trati vacc:| es are
ASd:?t eﬁlﬁ}%’ 9{‘9 meﬁ%ygﬁﬁ@%%ia S{?écirb‘?ﬁqr{]f e???'?ﬂﬁ B Mene strains
used in the five vaccines are the ones that have been

The"A5d) g@d}&%%tgﬁ%nﬁ&%zg\t@néigate t\/Q(?CaneOl(s)Sa ;%'(e)ggrvatlve-free vaccine.

VI.2.2. Composition of the AS01B adjuvanted clinical lot
One dose of the reconstituted AS01B-adjuvanted influenza vaccine corresponds to 1 mL.

Its composition is given in Table 8. It contains 15 ug HA of each influenza virus strain as

in the registered Fluarix™/o-Rix® vaccine.

Table 8 - Composition (influenza and adjuvant components) of the reconstituted
AS01B adjuvanted influenza candidate vaccine
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Ao ueAac T infl yenza stratns
Ef'ﬁé Ha—StHatHhRS—
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? @84#&'\] re the ones!®matAnave Jeetﬁ‘ %ur 158
the WHO forl the 2005-2006 Nort
ey, Al New CHi #81BA a/ 20 rb?HEUNﬂ?S

pnqnn e

I VR- 1 16 A/ New York/ S%D@BADQLHB\NZ) NYMC X- 157
Higbstpgkzu/ 1 U7 2003 Cirke Froartx(tm7a-Rx(fTm—tte

aOIJ Méﬁ@%&ﬁﬁ}o% ﬁ&dd Bhéipat ai hs 15 gg, 6‘@@”&99' J“@%R His%217

enz virus stfrain per

Des of the AS01B adj uva d vaccine | h
.C%h&g% gvrbant ed influenza candlhzté-)gteq vacci 1e gg;%g{ggg%

Aanncr ofl Ny ~Ff aneaoant

C IICIILD vabbl RFe—ConSt+Si- Y U1 OTTCTTTT
3 .pb ”:f ettt i At A ol : \u r| ﬁd\‘ nf| non IWGSK@? §934

L vaur oirTt rrmmotTrvaroeT Tt

in aglass vial and of a glass vial contalnlng t he
V.25 Frofuctidh waaidd of e ABO1B iamavéﬁtedj ph&gidlen, the content

of t adj uvant vi 'S, Wt and injected into
TheyaanRaiibeaf e A Reeih a0 B RTAr G4Oe [ GpRPisis of three main
stepgshact i vat ed split vrion antigens. After mxing the
cont dr the_syringe and the needl e
Spnulelon BYNa AR B buliax RBEa @ SO iU gvant and
needﬂumgnrstrfeqm,g@redorhyn@rn | ntranmuscul ar needl e and the
is corrected to . One dose of the

fec@ﬁ%@?rﬁmrb?ft%6§@1%&FW%Wt ed influenza candi date
\ac ExiEnSRhRERBEhsti@tidn B the ABRS B/é%ﬁ;l@m@%\amanh@dacune

i nfluenza candi date vaccine Is a preservative-free
vaccine. VI .2.2. Conposition of the ASOlB adi uvant ed
dose of the reconstitute

Forgulshes a}dﬁﬁgfﬁ/ﬁ{eé'élﬂ'?% PH‘&@«H%QU(%%W@&%?'M&@&% gntiggn gogfainer

0 ion is qgiv n ontalns 15
TheyRRBTeed e TR meRo IR PulS afs Basga s they meagHed in
eachrmoabvatétrgulieprisr xd the o tation.andadpl £tafyet v@QfﬁéQﬁHBQ@ .

an u a and at# uvant, cogponent 58) of the .
Con @ g(f Phesphgte buifered saline PO4 Na/K; (80 ul/dose) and a pre-mixture of
Tween 80, Triton X-100 and a-tocopheryl hydrogen succinate are diluted in water for
injection. The three concentrated monobulks (A/New Caledonia/20/99 IVR-116, A/New
York/55/2004 NYMC X-157, B/Jiangsu/10/2003) are then successively diluted in the
resulting phosphate buffered saline / Tween 80 - Triton X-100 - a-tocopheryl hydrogen
succinate solution (pH 7.8, 81 mM NaCl, 1.56 mM KCI, 4.79 mM Na,HPO,, 0.87 mM
KHzPO4, 7.2 mM NaH2PO4, 72.8 mM K2HPO4, 750 ug/ml Tween 80, 110 pg/ml Triton X-
100 and 100 ug/ml a-tocopheryl hydrogen succinate) in order to have a final
concentration of 30 ug HA of A (H1N1 and H3N2) strains per ml of trivalent final bulk (15

Mg HA/ A strain /500 l trivalent final bulk) and 35 pg HA of B strain (17.5 ug HA/ B strain
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ASO1 B adjuvanted influenza candi date vacci neVl. 2. 3.

Producti on nmet hod of the ASO1B adi uvant ed vacci ne | ot
wab@7me820f act uri ng of the ASOL1B-adj uvant ed i nf PCEGB2006/004634

vacci ne consists of three main steps: Fornulation of

/508 rﬂFtribélENﬁ‘n%pBlflif()i. PéiweQHla‘ﬁdﬁign i %&Hﬁcrﬁgﬁcfv%{e%%ulw thlé] %’l‘)t(ture is
adjuvant and fi1lrng 1 n the antigen contal ne
stineddeyata80 Brinuigs atreombenp@atu. Witen eddition eftpe tasheouosvalent bulk

o RESTRIAIE b iy (5 SO BB 8 6 e

Na@Ht hout adjuvant and filling in the antigen container
The vol unes of the three nonoval ent bul ks are based on
the HA content neasured in each nonoval ent bul k prior

The tgvalert fingl bulk at ardigeasis asapticatiafilgetintod-uhetedt TY0 (FH. Eur.)

. - [ Na/. 80

olad RS B AR cBGPE Mt o G0 &R 01 003 et S 00
and a-tocopheryl hydrogen succinate are diluted Lnlks
] ) h trat . u
PropRie Rl RSO LY pulb pendlhd TS ARG RisP ré?-%?%oml
i . h I

i ASd 1o B AR08 N I 200k et R, 4SBT s
contpipies MBW.. Tha preparatixn DbGach &f theseaphgonknth ysiswgearized below.

' ' , 56 _mM KCl , :
s AR, 95Ty Ronled SR ditel S
progiger DvP@u|la Yéachaptar MAWESA (8Qy Abligenics).m ~Triton X- 100
S0 ORISR o RERREEYL \NHIORS st AL gl fon g s
GSK Bingongists eiznepensianedlf2S2epowder of water ﬁm_iréetftioh ialhf(llcorhnelgkation

i f . -
o ksl ity PR b 8o i 4 s
bulk @B24lsestorefliahal0Wih lpplyeBylene enntathéid.i on of each
PR LS B reb B0 S e g an e
hydradyses wbiheviabpolysasaharidarfbni e TRe595rstrbesof Falrmbnallai mignesota. It is
' .adi . . 0. 25 Wt .
rod B i Sl PO HEDEl! B9, i B & iz
salt @ sisthyteaning (TEAL ed into 3-m sterile Type | (Ph. Eur.)
n L5850 T by B ot BB ot (TS, LBl
phoaptjatidyafolipg), kchalastefal ahd VEPLi ate dfssolaeljl invethanad oktiiaid riilen is formed
by sB%n%aﬁX%B@?@éﬁa’ SR BIRR e e SLHL ﬁ%ﬁgp? M Na HPO,
conponents: and 1 posonpres contarning o THE
41 mMdidPati 00 oM NaClateH 6.1 ésadded pdriles ixtire is submaitted td

oI SR L b D RIS B0l B
cycles). This leads to the production of liposomes, which are sterile filiered through a 0.22
um membrane in an aseptic (class 100) area. The sterile product is then distributed in
sterile glass containers and stored in the cold room (+2 to +8°C).

Sterile bulk preparation of liposomes is mixed with sterile QS21 bulk solution. After 30 min
stirring, this mixture is added to a mixture of water for injection and phosphate 500mM,
NaCl 1M pH 6.1 when diluted 10 times. Quantity of the phosphate 500mM, NaCl 1M pH
6.1 when diluted 10 times, is calculated to reach isotonicity in the final volume. The pH is
checked. The adjuvant is then sterile filtered (0.22 um) and aseptically distributed into

vials. The vials are stored at +2 to +8°C.
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produced by Aquila Wrchester, MA, USA (now
Antigenics). Q521 is provided to GSK Biologicals as a

WO y@phsdodT sed powder. The preparation of Q521 BECT/GBE006/004634
Bi o consists of suspension of Q521 powder in water for
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At th’@mn'etd? rhzle{(l% Hﬂ@%{léﬂ K twglv,ajl 505’(58?11‘;&%1 aaﬁxvélﬁﬁs withdrawn and is

triet
'nleﬁtﬁéc'@@s the vigl dbak cprofinsf thHPQorwntrahedu iniyalent sctieated split vrion

I
enopERE 48 B, URESEARLE 10 bt P SE0GK S rosate i
replggeds By @@nﬂtr%vm}eame@weumthwmmms Ehroentethtoe! Buf Oee dose of
e 8, gl Ry TN EIAe (a0l (ERLhor oy .
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YL Zm)rm%ﬂ i df%%géggél 0%98 :l) yéc.b{ne Ig{g, g\:hl Ch) ar e
Thes‘b%%ﬁ %dlquf%ﬁ@féuqnﬁa saeftidate yacgingihankpnRenentsvagaine consisting
o SRR LR A R S Sy BRI el 9
glasgyéal egntginingdhe (1 ﬁ@dm@)t arwsitae@lw%vmimontqwreq;ﬁ\ewhluw (&dium

chIdnU@@él@Wfdr%Jé&léﬁ}jfomhtehw&fﬁﬂ il ®icRSt AdeyBk sol ution.
mn stirring, this mxture Is added to a

To Fff?&"i"ﬁrﬂée 650?/\%?@PV4"8r*h€? gQnieitioh Hedepia shaithdragomih a syringe
and hﬁgigte&-mtcgfﬂggnél c%t%ﬁﬁlrﬂﬂ thH'A@éH ﬂi%d}dvﬁ@tﬁfo(lj@@@h& fonﬁ’% A(t'?ﬁe time of
mJeq:t@ncg@Q:ullAa%CEE qdi»uwa@b@wmds@rvrbwma pisyringe frame tha ASP1E vial and
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i e e S b
split virus vaccine At the tine of i nj ectlon t he

VL. 2059@ osflion e VASH 1 LB BIn N GinicBAAd] uvant i's
rawn and IS I njecie € vial that contains
OneYase b iedrermstibied Aé%ﬁ-@ﬁluvamg@tnﬂm@dfa@gne forespends to 1 mL.

Its cBRHpb&iIBOSis gVenGh TEHKIAS: cohﬁ%sol‘lmgem\ of 8atl hAGEBURirLEERain as
thesrlnea the needle 1's
in the regls%éred I%uarlx /o-Rix® vaccme

Table 9 Composition (influenza and adjuvant components) of the
reconstituted ASO01E adjuvanted influenza candidate vaccine

Component Quantity per dose Analytical
Reference

ACTIVE INGREDIENTS
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armtTgens: After—mxi ot fre—content—ts—wtharaw—to
the syringe and the needle is replaced by an
V1.2.61 Prexdustaonl raethpe efiihe ASDHE e@siwenteﬂ viaheing tonsti t ut ed

e SR80 4SS LR AR, YRS B ot e i

stelasandi date vaccine is a preservative-free vacci ne.

Q n,of, .t he ASQ1E adj uv dclnca
Vbt 08 B e e AR R T Ce R4 St Pt ana
i nf | filenzia thesttigea containesponds to 1 ni. Its corrp05| tion

i s ghyven i.n t.contains 15 ng HA of each
&1 eeRgrailn iR AshE AugE % e ToglDt oreq
= uafpnepétaﬁbh of iRle>¢(so)1 BEvatipsiafefolidvadd iy Sxtémpor@akbiisdridconstitution of

i nf t conponents) of the
Elecr:]o %%ﬂ?&ﬂﬂﬂgﬁ ‘U\‘f‘ﬁ EhAt nfl)uenza candi dat e

vacci ne Conponent QJantlty per dose Anal yti cal

Ref erence ACTI VE | NGREDI ENTSVI . 2. 6. Producti on net hod
Forofuldtioe oABRIEY deltdinahiuddwitiennd adavarttand iingrémibaatigen captainer

of the AS01B-adjuvanted influenza vacci ne consi sts of
Referanee isvmade &t sgodion VELS fanltta ASO1 B adjtiventéd infladrematvatcinal

bul k (2 x concentrated) w thout adjuvant and filling

in the antigen container Preparation of the ASO1 B
Prepdiatiomnf ASO1B adjuvant bulk and filling in the adjuvant container

Reference is made to section V.2.3 for the AS01B adjuvanted influenza vaccine.

Extemporaneous reconstitution of the AS01E adjuvanted split virus vaccine

To prepare the ASO1E adjuvant the content of the diluent vial is withdrawn with a syringe
and injected into the vial containing the AS01B adjuvant, followed by mixing. At the time of
injection, 600 pl ASO1E adjuvant is witdrawn with a syringe from the ASO1E vial and
injected into the vial that contains the concentrated trivalent inactivated split virion
antigens. After mixing the content is withdrawn into the syringe and the needle is replaced
by an intramuscular needle. One dose of the reconstituted ASO1E-adjuvanted influenza

candidate vaccine corresponds to 1 mL.
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Preparation of the ASO1 E adjuvant followed by
ext enpor aneous reconstitution of the ASO1 E adj uvant ed

W@ pI0706890T us vacci ne. Fornul ati on of the trivaP@nGB2006/004634
final bulk without adjuvant and filling in the antigen
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uvanted I uenza vacci ne enporaneous
reconstltutlon of the ASOlE adjuvanted split virus

c t he ASO1E adjuvant the content of
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dlluN&P%ﬁh% &y daed o 2) @aJ predafBl 1819 UCAld BRABY Sof 1:20480. The

utination - ‘i nhibition assay The 1 mmune

t'traF'% 663@@'”" yagdekampnée highestatilutiomgtepideatesipvst Gamnlete rinhibition
(10%?????8\?}%9ﬁﬁ'HtloﬂntAll%%féNé’r%'Héﬂ“oFrR&i HFJI‘uEﬁ’é%té!eSC“ bed

| aborating Centre for enxa, Centres
for Diseases Control, Atlanta, USA (1991). Anti body

Cytéklﬂié EIoWﬁH]ﬁ@W%ﬁC)’\@J& 6 Vesieafle %g&é}@é?%ft: t@%lﬁ@(s? positive

um sanples with a standardi sed and conprehensi ve
CD‘*/%‘T Qgéfréﬂnﬁli‘%q%ﬁ?et hod using 4

PeridR&rR 8ol tdriigbh-8pedifthChit 4t chyBl T%eﬂs’]fcjé": %) r%gtnhblgted in vitro to
riate ant| ens and a 0, 5% f ow throcyte

pfO@f?@péﬁé%n'L-%\de\l SR NGV diingHbatamiveihy s saeieeponding antigen.

Cons8qisaid, @Mt@‘@ﬁépe‘cfﬂ@abmﬂnbn@r@b8 eFedHIIQrcﬁe%ErQb(urﬂ&ated by flow

e sera obtained were evaluated fo
Cytog?ﬁtx’ﬁgwlﬂ%\?ement@%r'mwowqrﬁsceﬁﬁ'ce rgkeiling Qf. quvlabﬁh@ﬂotype as

welllisliftracliglal stbiomesSHblSioh DYh elRedept st%\ézﬁﬂdéﬁ% vaccine antigens
repared up to an end dilution of 1:
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expsesd b at frédney 6P BPloRhE(s)PBsivd toa &r16B&0T @éll within the CD4 or

Al erformed in
CD%ﬁﬁgﬁg la(t)rgurl]a‘riltolnon assays were p

ELISPOT used to evaluate frequency of memory B-cell

The B cell Elispot technology allows the quantification of memory B cells specific to a
given antigen. Memory B cells can be induce to differentiate into plasma cells in-vitro
following cultivation with CpG for 5 days. In-vitro generated antigen-specific plasma cells
can therefore be enumerated using the B-cell elispot assay. Briefly, in-vitro generated
plasma cells are incubated in culture plates coated with antigen. Antige-specific plasma
cells will form antibody/antigen spots, which can be detected by conventional immuno-
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Cyt oki ne Flow Cytonetry )CFC) used to evaluate the
frequencey of cytokine(s) - positive Cb4 or CD8 T
wo go9phesoyt es. Peri pheral bl ood antigen-specifiBCTOB2@6404634
CD8 T cells can be restinmulated in vitro to produce
P T f; h
enz?R‘c‘acor ?gs rgc%]eg%re yﬁt?\e%}gsg%@d&} mﬁl{%ﬁ%’%%gim‘gnstt%rﬁ Srl Emtl human
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antigﬁﬂwsa@@ilq Mﬁ%ma withisla m@@np}f dm%/r@tqd@nl.ng Ipfesnieecalis esent
study, influenza vaccine antigens will be used as
antigens to restinulate influenza-specific T cells.
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RA P@ééeﬁ@W&F S@BWDKE? )B20ehe patiRde eThe fInciproof vaccine-induced T

lymbﬁé;dyfé@,l @AbePdddrYssell B tAsfd &f%hﬁﬁgs : m%ycégz‘?ebké%) of

pecific to a given anti Menor
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enerated anti gen-specific plasm cells can
DHeClasrmapyiation g8 Png f%é"a@r&eT | sellepapsiaiionsisampe appiyedd ip, relation

the hOmbtdl F® aB@TRER PR AT Rl e dnfigéicubat ed i n
culture plates coated with antigen. Antige-specific

plasma cells will form antibody/antigen spots, which
VL. mannhﬁuﬁ@@ﬁ&.gﬂrelgmtgonventl onal i munoenzymati c
dure. In the present study, influenza vaccine
Mh%’l‘&ﬂ‘é%ﬁk—ﬁﬁ% i munogl obul in aree used to coat
In ofddrtte bﬁar@b@h% tnencw FRhohse @ﬁéﬁ%&é}h@t@muth inBfddiRAARAAfluenza
G s %plfasrm cells, respectively., Results are
Vacaafﬁ éﬁ%‘{e %@ 8 F-YEPHendss Werelist \élﬁtegg'éa{ﬂrq using adiggns from the
thresi hdonea siralnki (u&,eaf mHQ/ﬁuEﬂ;DCB#C?&QecH)' apfiiere8lshscific CD4/CD8 T-
Char act er i sa&?l on_of PBMCs The expre33| on

t
'ymg[%(&é/%r :c? sufTUReAied: | P4t i BAW raFXemstry i . ©llowing | conventional
imnfdBfludrb¥daned (dbbrig BintreE&Biar A8Kin8s pﬁﬁiﬁ@hdﬂ -2CIRR J?Q’NF-oc and

ferformsd The funct| on of vacci ne-induced _
CD hocyt es can be addressed by the analysis of hom ng
rmrkers (i.e. CCR7, CXCR5), of cytokines (T helper 1

T hel per 2 cytokines), or by analysing the
Eva&@f!?’é%ﬁ SW”HFQW%‘?(RS’{@ associ ated with regul atory

At day2at CNSespdhife ASallp ts ifr trthsor fRiqudiBylof nlnfﬁhenza -specific CD4 T-

particular, the CD8+ - ouatlon or oth
lymphosiieapesrip° in tests prs@wmgaﬁi |@ﬁ§t twardlffﬁéeratrfytqkm (ILn2, IFN-y, TNF-o.
and'cgfLyon the humoral, B and T cell responses to the

vacci ne antigen. VI.3. | munogenicity results
For the evaluation of CMI response, frequency of influenza-specific CD4 are analysed as

follows:

Using the non-inferiority approach, the non inferiority of at least one influenza adjuvanted
candidate vaccine (administered to elderly aged 2 65 years — the group termed Flu elderly
or Flu ELD) compared to Fluarix ™ (administered to adults aged 18 — 40 years — the
group termed Flu Young or Flu YNG) was reached when the upper limit of two-sided
98.75% confidence interavl on Geometric Mean (GM) ratio (between the Fluarix ™ (18-40
years) group and the influenza adjuvanted candidate vaccine (= 65 years group) in terms
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VI.3.1. CM endpoints and results In order to
characterize the CM response after vaccination wth
wao b@7adioovant ed influenza vaccines, CD4 and CDBCT/GB2006/004634
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freduency of influenza-specific CD4 Tl ynphocyte per
ThelO®75% ClestGMpatsdy el rgyabitbeastinbish, taksf uied usmg an analysis
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oy AL i SERSIE D (B L5 Y, it
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F | der | Flu ELD
el HEREPERP NG b CONGER e medSly Ghs 967571 for the
adj@tm'mm & oBidinet lbyY@tﬂ@e@ﬁal-E’aHsfMﬁ@tloW th€ B, \B188r the group

'eaﬁ’fﬁggéj per%h"f&%ﬂ%%e A\g@q{égged . 75% confi dence

" ratio (between the

Fluarix (tm) (18-40 years) group and the influenza

adj uvant ed. candi da vaccine ( 65 years group) in
Requis 4 rerial bi uenza-specific CD4 T-cells
Thepladgdsned ngMatand &8 tratiowo (Wit Heirnes. 75% dByonIMIuéMzé-slpébiﬁdVCD4 T-

ymEBGEY T BERUNS ah Bt ML LIRS M2l N G peargh CDAOL) at day 21,

afte€ @v aﬁm&@@tﬁnlﬂé’tl’@% p&ga@' arfigehd ", |a<i’Q@Fés*eh!@o|]19 Table 10. For each
tion of the freq

o ARG THE GSOEF iBS PBRR EE o Fited CBr BTt € R rato i far
beldw e éliha:anmnu AR TWR sHawstthe nbﬁ-frhfélﬁﬁmy’doﬁﬂd)tbl\é@mv@ﬁted influenza

SRR EE ) Pl S bR T B ALY

Ngwne administered

in &Ritg580d batweererd wd as )@é@ﬁeﬂéﬂrrmdff@%&f/@édmﬂlbﬁrfrélfuency of
the correspaqndi ng group contrast in the nodel. The
'nﬂUS%'Z%@e‘HIe ‘?@ the adjusted GMis obtained by
exponential -transformation of the 98.75% d for the

Tabls P/ | SQShLsRAUBNG ati5 3R irft ueBQ§- iE fudpdalicing at least
Resul t's o &t6kiRBE Lfter AILH r? \%ﬂE c‘(l??gii/}{alcmne antigens, Day
21 (ATP cohort for |mmunogen|0|ty)

GM ratio (Flu YNG/AS01B)
Flu YNG AS01B 98.8% ClI
N GM N GM Value LL UL
74 2844.8 71 2725.6 1.04 0.79 1.38

GM ratio (Flu YNG / ASO1E)

Flu YNG AS01E 98.8% Cl
N GM N GM Value LL UL
74 2879.6 74 2697.0 1.07 0.79 1.44

Adjusted GM = geometric mean antibody adjusted for baseline titre; N = Number

of subjects with both pre- and post-vaccination results available; 98.8% Cl = 98.8%
confidence interval for the adjusted GM ratio (Ancova model: adjustment for

baseline); LL = lower limit, UL = upper limit; Data source = Appendix table 111A
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The adjusted GM and GMratios (wth their 98.75% )
of influenza-specific CD4 Tl ynphocyte producing at

WO e@3net9wb cyt okines (I1L-2, IFN-g, TNF-a and QOBEDGB2@6/004634
day 2 1, after in vitro restinulation wth "pool ed

L 980 ribdive ; ed in Table 10. For each

%}gjébvan gﬂ:v_e eis %néi ne, the upper limt of

The mgindindiags 98re75% CI of GMratio is far bel ow the

1) Bord vegeingtlofthe o fepppeliehigtof ot B0fk wBh T oBEh) )

2) Adtegeaqoinadiaij ect s conpared to the Fluarix(tm vaccine
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cytokings ysstigeded {lrdt CHAOk.SNA-aand VRN hvhe sigoific@wy Gigher with the

i 9 j fg}gﬁa L i djusted GMratio
adjt?%ﬂt%gg\/%eﬂﬁée : aé%gﬁrpéﬁkﬂf géreﬁ)lggsetgi ne); LL = | ower

limt, UL = upper limt; Data source = Appendi x table

Anal $AH foptia S&H Pt i ve analysis (Figure 6) The nain
" i ndi ngs V\grr}é!:;&l Bef ore vacci nation the CM response

In order ky gredyate heytgiiag enflpaind, hedieqbenay ol énflupnzy-spcifierCD4/CD8 T-
8 3 PRemG f& egt
Iym%ﬂﬁ%?!e@%ﬁ?ﬁbmory@@éll@ v%’éﬁée n%e/?ﬁ@ﬁta%%)gseé,%, o@bnd B8

uenza vacci ne on respo in young adults
*  (The-feegugaeyt & influenzaeseiificraytolineswsitive /@D drlyyphacyiasgvas
s S o BUAKRRY Y L UEEROHSER ey 0 a1 for oo
antiger.-f er ence between pre and post-vacci nation in CD4

e I I ' ' i
i SEPERE RO SRRSO g R ALNERI e
betwgegibe tWe groups Gnfdinae adiveanted vadainesversuspaluatk V)oand the
uari r I ; VS ertiary
sl 5D sl S Sy PR 4L
* satiptivetséatistiesjo émtividwsl diffefdnge hetvespetay f216a@DAPCES/ Pre-

- ner S t S
vac%{ﬁ’t%?%%&@%gqggﬂgﬁggﬁgorf%ragg Bé%c(gﬁ)(ﬁgﬁ g’F&% éﬂaegac?i anggé(n at each
differeiftitesénza- speci fi ¢ cyt oki ne- positive CD4/ CD8
. -E\ IklgrﬂBQr%?rYettr?c?teWVilcoxon test) is used to compare the individual difference
Post-/Pre-vaccination) and the statistical p-value will be calculated for each antigen at
each different test.

The p-values from Wilcoxon test used to compare the difference in the frequency of

influenza-specific CD4 T-lymphocytes are presented in Table 11.

Results - Evaluation of the tertiary end-point (Table 11)

The main conclusions are:
e Pre-vaccination GM frequencies of influenza-specific CD4 T cells were similar in all

groups of elderly subjects but superior in the adults aged between 18 and 40 years.
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wa\20donegvar anetri c test (W I coxon test) was useRCT/GB2006/004634

conpare the | ocation of difference between the two

. QU y ; vers o

iRy Bleo s Bt AGHANRRBal A UG it ep anpetie e T
Iympbqbcyé%ecwaSaﬂUMIg@ﬂmﬂahlg@acaftetlvht:@mam withstdjuvabesiomicgihés/than with
Flu§rﬁ>@t"' stics in individual difference between day 2

day 0 (PosWPrevacci nation) responses is cal cul ated

* fBestyactinatimndieqaenayrof grfkuapzaasméoﬁmcﬂDzamyrgmmcgmbs e&ndined lowere
i e S8R SRt ARSI B 6 s
agelddwttwwl’rbBaraxté@ yedrs sajcirmted wmeFmaaxiMstl cal p-val ue

' eac nt | gen ach differ
+ PraveSiBh Bty Phadar Pl R ok eiad iR et oo
wag %ﬁsedtldlh/atreltarm alhgrobpes.f r equency of influenza-specific
CD4 T-1ynphocytes are presented in Table 11. Results -
Eval uation of the tertiary end-point (Table 11) The
Tahieflh conloferentialstatistics: PrvaluesdtomafruskalVallis Tpsenfor&D4 T
of i nfl ueallsatepeb timepdabt(ATR 6bherter immunbgeanicity) al |
roups of elderly subjects but superior in the adults
gé*cﬂeéé'timé@n 18 Malue yvears, In elderly subjects,
post - vacci nat| on ASYB vs. ﬁlu YNGPman(‘V gfASO1E vs. Flu YNG

L £i9aY@D1 T | yigmdht s by & ﬁnlflﬂw
SH0Q0Ac i 0dQ0935,y |

j <(l 9 : ﬂ-og?r(pilll\lnnf
20,0004 5.0015

(I uali}\\tll .<0 EQQIJS'(C va I"’"“ f
N, T ATt 09 ¢ os 10001 0.2006

W T " '
“_2 roenza- D[JCbI I Iéoc at | b} dgyt TS I‘ | I1 0
T{FN'&I dert y bUUJ c&&ozo()bubu mat 6:bzgl 320-0001
g uvarnted vacci wgmBlvéuanﬁLguj utts agﬁso ISy L

+

and 40 years vac(iR@ ed W [rdé—yﬂdlIX\l Iy 0 day 21
EDOUBLEBAL I ON #J@ieBOST Vadgbhml on | 3744equen ¥.09s
gm4lbouenza- speci Ti@796D8 T cellb.oyesS essenpsal Ty Si|gobar
IFNyal | groups. Taldesell [ nf eo.evds al stj@bsast i CS: |0.0029
-val ues from Kr ustrak- Wal |1 0.0eit s forjo.@% T cel|b.sozst
gablh ti nme point (®GABOCohort [6.0022i nmung@estsci t y) [0.0040
Results - Eval uation of the Hunmoral inmune response
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Observed variables:

At days 0, 21, 90 and 180: serum haemagglutination-inhibition (HI) antibody titres, tested
separately against each of the three influenza virus strains represented in the vaccine
(anti-H1N1, anti-H3N2 & anti-B-antibodies).

The cut-off value for HI antibody against all vaccine antigens was defined by the
laboratory before the analysis (and equals 1:10). A seronegative subject is a subject
whose antibody titre is below the cut-off value. A seropositive subject is a subject whose
antibody titre is greater than or equal to the cut-off value. Antibody titre below the cut-off
of the assay is given an arbitrary value of half the cut-off.
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separately agai nst each of the three influenza virus
strains represented in the vaccine (anti-HLNL ,
W@irHs8dN2 & anti-B-anti bodies). The cut-of f vRCTIEBR@®6/004634
H anti body agai nst all vaccine antigens was defi ned
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. 0%70@0 tectien RiemirEirgiabAay ai égf"(es@)s the parﬁntzzgg ¥qcinegs with a
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expdhéntiBPiardiorhitioM the oBbi @i B?%e%éJH & | ﬁgng&%&i titre.
separately. The 95% O for the mean o og trans or ned
titre is first obtained assum ng that |og-transforned
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ana?&|3|dﬁ%§j@a§f&ﬁ|ﬁm(ﬂlrﬂé #di®t: M ssing serol ogical result
or a particular antibody neasurenent is not replaced.

Therefore a subject wthout serological result at a

HurBbréEmnireereBsbrnik raswz@%q%m ér':ob‘ﬂétﬁe y9) the anal ysis of
t he assay for that tine I nt . Hunoral i nmmune response

Pre; rV@gﬂM@n(‘ﬁMJ §ref 7 aﬂwoﬁ@& for aB)3 precingagikalnmess Willinsthe same
rang¥ intthe ﬂﬁﬁe’aﬂﬁ’éﬁt@%dﬁér ARéd vaBciMAfH, tHers tsr@édﬁmpﬁét%f Wd D bfuvants
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which,ipgreast ihemurarghrespanse inalfeirsamparsd to glandardlurhyip she same
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0“3('955 BICECaSown on a |inear scale, but sane inpact

obvi ously seen if shown on a logarithmc scale).
GMTs are
¢ significantly higher for H1N1 for ASO1E

e significantly higher for H3N2 for both adjuvants.

» No significant difference was observed in terms of post-vaccination GMTs between
the two groups of subjects having received the adjuvanted vaccines.

Twenty one days after vaccination, the subjects of Fluarix (18-40 years) had a higher HI

response for New Caledonia and B/Jangsu strains.
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seg(c\égjaé% ﬂiesrbefquirements of

the su

the [Hurepeiar auitgrities {ps ansyal registeatinh gh eplit Mirion éxfjpenzevdasmebigiMote for

Guigﬁﬂmc%do&jl aLand

the adj uvante

il

O Hdgdirdhems 4O ‘“fﬂglh

uenza vaccl nes excee

e

%z%ﬁg}a%cﬁl\%s for the

immunglfgiceheassesefent hef the dyedal strainochariges” f(EPMRIBWA/214/96)] in
subge%@ %}édq;\,iepgo Qéarspl it virion influenza vaccines ["Note
or i dance On Harnoni zati on of Requirenents for
I nfl uenza Vaccines for the imunol ogical assessment of
AftdrRBcaRMtitRl triehd ¥al LA2RGRSI éi@%ﬁé@’l‘ﬁﬁ@%éﬁ?&%ﬁ?&eﬁtion rates of
subj ects aged over 60 years. After vaccination, there
HI apdigodies befesn iFbigrik (>ah Yeaes)@neup and t er ms of

. : . - .

- FRIASR S FANAESS ARy BN o or

For maich Natcing witraglal theoserapretectiom rates fopdld 2?/iaihﬂain|ae asljuvamnted vaccine
' i nf nz

ool P B OB PR B AP W

compared to Fluarix (18-40 years) group. For each

[ ; n, ' e. r.the 2 .
For (26 VGRS L8R, ne RErRBh RS ORN P4L 1 8 R Pen e8fiufpren vaceine
groypsmye it thepsanerirange Fbowaied 1 Fhuatl (§@d0ypag) grqupesxceped dor New
Cald®nid\aw;cal edoni a strain. Table 12 Seroprotection

rates seroconversion rates and conversion factors at

day 21 (ATP cohort for imunogenicity) N= total nunber

of subject; % Percentage of subjects with titre at
Tablg,§2 2 1 Sgreprgtectinn mtes serosanversinn ratys and gpmversiondactors at

i nt er valday 213(ATP ¢oharhtaydmimunogesini) usi ons

Pre-vaccination frequency of influenza-specific C

Stafles si gnifHRant N i nf er$elprobaiongate) ey Bejocenumiop stedo ryp &prgrsion factor
to adulfs aged petween 181H§a40 ylear4hod ingeags [95% CI
vacci natli on wi thFl uarix(tm " post “lvacci®@dlon t

EUtEREE .GU'yL‘arél) day g —renggmyed IIT eTT[0550 1 €l dc:‘ Fy raggtts

EUSH <@flyebrs) YOUNgET " OfieFpy, OT THEe quijegary,tne55 =

ANBPN- 1 NT €FLQRg TY[ 75N T e m Oygoids 8FTENCY O1773166.2-86.2] 35.1 °21.9-56.4]

Calgiosd - vag G Biadrly Ojnugl 1 equienay [(5aT74-83ap)l [UENZ azo3PRBUE 4G CDA 37[2457]

(H1ef)t er vaeiASoed 11075 W T h agfj3ypeanndomel |Vaccl aemse8ke.8l[derTy 45(3.36.1]

subj ect $ Fwess1ElesNSt r at ead.3¢eonparead t o vaRoMras T on W 1 B.0[3.6-6.9]

ANBW Yoglr | X ( Eiryng 75 93.3[85.12-97.80] 76.0 [64.7-85.1] 8.2[7.1-11.8]
(H3N2) Flu Elderly [ 49 81.6 [67.98-91.24] 69.4 [54.6-81.7] 8.2[5.7-11.8]
FIUASO1B | 75 96.0 [88.75-99.17] 85.3 [75.3-92.4] 13.1[10.0-17.1]
FIUASOTIE | 75 93.3 [85.12-97.80] 80.0 [69.2-88.4] 14.5[10.4-20.2]
BlJiangsu (B) Flu Yng 75 100 [95.20-100] 81.3[70.7-89.5] 13.9110.1-19.1]
Flu Elderly | 49 93.9[83.13-98.72] 44.9 [30.7-59.8] 4.3 [3.0-6.1]
FIUASO1B | 75 100 [95.20-100] 65.3 [63.5-76.0] 5.2[4.2-6.5]
FIUASO1E | 75 97.3 [90.70-99.68] 70.7 [59.0-80.6] 6.7[56.1-8.9]

N= total number of subject; %= Percentage of subjects with titre at day 21 within the
specified range; Cl = confidence interval

V1.3.2. Immunogenicity conclusions

» Pre-vaccination frequency of influenza-specific CD4 was significantly inferior in elderly

adults compared to adults aged between 18 and 40 years. After vaccination with
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in adults aged between 18 and 40 years. Regarding the
hunoral i nmune response in termof H anti body

wo ewpoesve] all i nfluenza vaccines fulfilled theCT/GB2006/004634
requirenents of the European authorities for annual

M YA
e fonc aceha  AARIRAGy |H2p s} e BRELI T Yy i
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é(a'qufeﬁﬁcPfﬁ&er Iy sHpig wasentoaptratadgampared io Maesination with Fluarix™
induisBgad hagERAgWHiNidyebian Fluari x(tm. Significant
di fference between the Hunoral i mrune response agai nst

*  Bgeardingdbe hemeral inmune tisaoese inrterel ofdil antisedyj respanseyall
#ﬁbéﬂﬁﬂa%@m&é‘ﬁﬁﬁll@@ ?h&%ﬁgﬁérﬁg‘ntg Bf t'ﬁls@fr%ﬁi{ab@uﬂ%rr es for annual

sumari sed in Conpared t
FRAishEEan 9@'“5‘#@24@%&?@(’ vaeayiasdtNate wrtGuldangaronﬂarmpmsatlon of

ﬂeé@iférﬁerﬁ&hﬁr%ﬁ%n%@?&é&@s@gr tﬁﬂa‘irﬂmﬁh& gél%‘é@@és%’etnt of the annual

vacci nes showed a trend vaccl na

&jata chanpese (GUMREWY B/%N%Hdﬂ@ldgealv adsljs, 20iLvaniad N@@cmdse
MR d RN &ast bitRing forTe?‘ﬁ ﬁer]k%ﬁr‘d?él it @ r§§ oﬂké‘ﬁ) lflﬁ’uenza

whi ch significantl urmra
PRRIERSFMimbAD Guari 'P<H’|ay§ giificent CQE%%@% btwa/gelm ﬂ@ehwmrah immune

|
jﬁiﬁ%ﬁggiﬂﬁfﬂsﬁmﬁ%ﬁ 1 B iy oo

estceBRarasdeluasixe” apemsummasiced in Tale 8. Gomparedto adults
bé’cﬂ@énﬁ ﬂ‘@bh@ 20 Ybard VBB@RARE Rith Hida¥ix M0 RE]H 's%}écta vaccinated
Recor di ng of Adverse events (AE) Soficrt
hﬁﬁoﬁ?@“"@@ ied vegpings showeska tipnd feg highet prpt-yaccingiipn GMTs and
§él’ob&We|c§ibrﬂ%E:!o@gt<§ ainefd ARWOrorR_HaiR. subsequent
days) were recorded. Unsolicited synptons occurring

during a 21-day foI | ow-up period (day of vaccination

20 b re . also recorded
Tab?%?%nsrt 'g‘f"szt% "4"6? F%%/M"%f '\4\%@“@\%‘ higherhpmeral immun

describ §e B"T?Br%"eﬂi’meq %f 93 Cl)gwas phzaryed in

adver se % U ? ﬁﬁ‘i{f@ﬂ‘w@ the, diffecenfadiyvanted yaccines

eveni ng. °§Pﬂﬂ5f*ﬁ % WHarxdh he sampdcRUIAtON e asUr enent s

nnnnn Lnpe N XV he_hi ahes

[ For 'P;ost v,gcq &emc,qr,u,v,qrsma-ﬁq;ﬁg Serqpratect ocnrqt;, Sgragonyersion Rate
AT FE e R0 N DA

SO rptors—ra—adut-ts e ree—as
Flu)e\ls)?i'lE[ Lot )é\h\ldbl\héél'ed&}'a tlre >37.5C (99, SiA_lSlew alédonia ~

Post-vacc GMT= Geometric Mean Titre at post-vaccination

VI.4 Reactogenicity conclusions

V1.4.1. Recording of Adverse events (AE)
Solicited symptoms (see Table 14) occurring during a 7-day follow-up period (day of

vaccination and 6 subsequent days) were recorded. Unsolicited symptoms occurring
during a 21-day follow-up period (day of vaccination and 20+3 subsequent days) were
also recorded. Intensity of the following AEs was assessed as described in Table 15.
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*Fever is defined as axillary temperature >37.5°C (99.5°F)

Muscle ache

Shivering

WIN|[=|OjwIN | [Ofw(N

The maximum intensity of local injection site redness/swelling is scored as follows:
OisOmm; 1is>0-<20mm; 2is>20-<50mm: 3is> 50 mm.
The maximum intensity of fever is scored as follows:
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alum. VIl1.1 - Vaccination Mce (n = 12 per group)
were injected at 0 and 28 days with vaccine

w0 o00mabsadT ons conposed of HPV16/18 L 1 (2 ng oPCDGBRaW6/004634
each) derived fromHi -5 80/ 80L process andfornul at ed

M ASHH - L (28] ith al umor AS01B (50
1'8\%5@21 --0?3%%9 PP <8R F ;5%%/9% and 1/50 Human
dose. As the studies were carried out in mce, 1/10

; I en t ASOl
Th lr‘rWéQtl 2 w%ﬁ% Be ésl%légg]”nérg &em@%iyg IL@I[% &, “Unsolicited
synupt@ms inpldding Emfiﬁarepbded alagng the siedpa 'I]Hdiashelssmemlsdn‘ased on the

mvéJﬁ a@ﬁ@%ﬁg%‘%eoobpﬁg% t%ESI & eaf]:gko\?re l%%gz_ilsg%%s:llo m%o one of

thed%lwrwdzeﬂegmge Il to assay for total anti-L1 ty}ole
| LNt race
1 ARG AL RS ideralid o) (B8 Bous ) iRl Bior anc
not interégiinoth evetyday adiivtiess post |11 using spl een cells.
2 (RO T S AToAR it 12 BBy JEEbulo IS S Lfin gprmy everyaay
activifies;- HPV 16/ 18 L1 ELI SA Quant i f| cation of anti-HPV-16
RV n S L
3 (@@QI’ET éﬁ?%\:’\’% 5{\8;5%9%%%1 ?%Er?g%t epﬁé%$Q|t|Q¥ G g&ﬁsygdagscents
suchj pyt Al weuld, ff@rnékareglﬁceqﬁemmmndan@ 5t n\gqbniﬂ schocFPBsnd would
nec@é‘s‘:’r’ta’&ethﬁ a@ﬁﬁ%tpﬁl@n%‘f'@ i Y—%E)Py to the wells of
96-wells mcrotiter pates or p | mmuno- pl at e,
Nunc, Denmark). The plates were then incubated for 1

VI.4Y. Rdcordifa ¥ AdveRRS et @igyi ng 1% Bovi ne Serum Al bumi ne
Wﬂﬂ%—?&%dl | uted in buffer containing
In epigdy sulpjeqts, traaasiagenicitypBmrvedawith addeantedvadeimesiFy terms of both

Iocal aﬁ@ Qér%?a@y%p@&n@ﬂﬂs 'hgﬂépﬁ\taﬁ Lith @ q’:rua]rlx{ﬂ{i lﬁ:% gﬂ?gqqﬁnci%ggt% but

pates were washed four tinmes w

a'SOrRRé EHOTR It 9 SYTROME Wasripergasaskaflienvacainatioe wity adDakoted Wgcines
(Figdid 8')t G@’adiatS @fnl&@@\s sﬂoﬁ@é Hrtr%hh ‘ftﬂb@ H%F@lr lng@%%%qg%o r8ceived the

each Il and incubated for 1

vacGiag ﬁiﬂJHtﬁa@?dewlfh e iphes) inamHooRY EdanRIMIPL, (RS yamtratlon
confparddtto t%rouﬁ'ﬁ%ﬁ@%ﬂé@l@@%djtﬁaﬁt@& Vé@élrﬂé)\ﬂ"l@%fnftﬁé Was

added for an addi tional ates were
IMMPREBHIAHIARS 53 %ISWSHC%QO@t@ﬁdlm 5141'(9@59?( Simpiamiowaver egsolved
rapif§om t enper at ur e wth a solution of 0.04%

ophenyl enedi am ne (Signma) 0.03% H2Q2 in 0.1% Tween20,

0.05Mcitrate buffer pH 4.5. The reaction was stopped

N 2/6 n ELISA titers
Exalf rlgvﬁalﬁ(;r%l%a 'C%Pg‘r'%rﬁ}]gtgo'?g %&8}@% Sﬁ%ﬁ%&ﬁ'& %8t ng
a four paranmeters e(%uatl on) and expressed in EUmn .
Th|s study used a bivalent antigenic composition from human papillomavirus (HPV),

combining virus like particles (VLPs) formed from L1 of HPV 16 and L1 from HPV 18 as
the antigen. The objective of the study was to compare the efficacy of this antigenic

preparation when formulated with AS01B and a 1/5 dilution of AS01B, benchmarked
against the current adjuvant found in GSK's cervical cancer vaccine, AS04 (MPL on

alum).

VII.1 - Vaccination
Mice (n = 12 per group) were injected at 0 and 28 days with vaccine formulations
composed of HPV16/18 L1 (2 ug or 0.5ug each) derived from Hi-5 80/80L process and
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VI1.3 - Intracellular cytokines staining (ICS)

Intracel lular staining of cytokines of T cells was
w@en7oesyett on PBL at days 7 and 14 post || andP@IGB2006/004634

spleen cells at day 45 after the second i nmuni satl on.
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VILZBRnii%am\CPe/18 M S8R € perneabilized by resuspendi ng
of tofix-Cytoperm (Kit BD) and incubated 20
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37° %a\t'*@apfﬁswtgsmp %@Oa@qﬁeiuml%wrmg (privregiembufferh Sera diluted in
bufféOcSiSnRY SPBS -i(b.‘fl%’ﬁ’%%ﬁﬁ)— 1%%@@\7&@%9&?% g»f e HPVL1-coated

or IL2+ were cal cul ated on CD4+ and CD8+

PlatgR B0t diGuBRisd for 1. 30 mincel $7 ferfbpyplates wm waéh@dawr times with

PBSD t1% TWBenZesRNBiolifBbiigAd aRt- n{&ﬁ@ ld\m&os K 'dflut@&‘ét 1/1000 in
satu(rz%@@ens cells were separated by oprep gradi ent

aPyfighayas Bdded foseqelt well tand 'Pé%%ﬁﬁieﬂ hr 7°C. After a
washg0 stapdli ﬂ@p&éﬁudﬁ@ﬁbrs@%ﬁsw HeRskyaskdl tDYRS, G.ﬁ@d'dﬂmed 1/3000 in
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i

eherRRABIATIRE (ST DLGe GCndD 101 ¥vesr @b, 5M cirats DUfer pH 4.5,

Theﬁ’eé&tmh%é@@@gp@d Weth | 28N HABORY ard refelt AtVAI /60D ﬁrheELl@At Bters were
nitrocel l ul ose plates (Miltiscreen-I1P;

Ca'CWPFq% g'awe? (RETENSO JY eeff W?“idHﬂY‘%a dpunpawameters,iqayation) and

expreegdd iplU/mmouse g (GAM Signa) diluted 1/200 in PBS.
After a saturation step with conplete nmedium 2100m of
2.106 cells/mM were added to VLPs coated plates and
100m of 106 and 5.1 05 cells/m were added to GAM

. After i ncybation tinme of
VII.:BD-I I%Er%%ellu alt' gyto l%es s zﬁn%g (?

Intracellular staining of cytokines of T cells was performed on PBL at days 7 and 14 post ||

and on spleen cells at day 45 after the second immunisation. PBMCs (1 pool/group) or

spleen cells (4 pools of 3 organs per group) were collected from mice. In vitro antigen

stimulation of spleen cells were carried out at a final concentration of 5 10° cells /ml

(microplate 96 wells) with VLP 16 or 18, (5ug/ml) + CD49d CD28 antibodies (1ug/ml) and

then incubated 3H at 37°C. Following the antigen restimulation step, cells were incubated
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2hrs at 370C, plates were stored overnight at 4C.

Pl ates were washed four tines with PBS 0. 1% Tween20
wW@e7a68907 nouse | g Biot diluted 1/200 i n PBS 126 BEB2®%004634

FCS (dilution buffer) was distributed to plates and
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were use -“hAunoral respons
or ”c?d‘s‘@erﬁéﬁtj’ela@%’sorbggéf@éémqw leqt@éﬁ ed doses of

antigens with either dilution of adjuvant for either
anti HPV 16-L1 antibody titers or anti HPV 18-L1
VIL4nBigsddyemPhers (figure 9) No significant dose range

Fortydige B§E %ﬁ@ldthfeos{ecbﬁ@ irhMANES&IE thi 9@%% %%3({1}%?_&6(5] Lé'li‘ﬁgeﬂg s were

what ever the dose of antlgen for ant _
SePARIGIRYR YMPhepep\whedientderA7pNa). Eaells wwtrmlre_s_uspended in RPMI

1648 Hhé @ Y(Gibdo§ 'cdntafhirk] b8divdsN@h&RSE )LrUvétetﬁﬁMV‘@EI\ﬁ%%ﬂ essential
for ASOlBg 10 HD) conpared to A 50 HD) as

aming Sids e FeatStery Qlufaping and {2, rserfcapfeeﬂm@gel) ré%g@etqd) calf serum,
50UYn%}i L2 (@B%Qé@me)h%/éﬁﬂﬁd/m‘i *@ip‘e f@éllgewé\%s j!@ﬁ ijy'H %t a final

ant en
Con@ﬁf@r%qr) of 39‘! eellp/mals ip 8l par, flatrbotf,cprgeni 16| welm & @nraghgadion step

WlthV@ﬁarﬁermréée'ilulbg‘@ platdy (tl\ﬁﬁﬁs%FEeQQf5eF/hI@JO£§)a\ﬁgcreeafgaWoa\%h 10ug/ml of

what ever the dose of anti
VLPs g yitis@aat) aittiraglese gl (&Al\dwl@mﬁhéll@@@ﬂfﬂoﬁgn RBSdYter a saturation

stepr ﬁﬁlg%oﬁbfe?é:he@fun@n’tdoﬂlﬁef %%G QQI%%V\%Eref g detdhf% \t/ coated plates

QSGS ant |n§ens what ever t ose of uvan

a”dﬂQPH'I-‘Hﬁ\?OlBDCLQ 10@6&*&4 were agdechiol @AMarates. Piter @p@@qupauon time of
2hrCRUE7°E, ?Jf&tésSw\é/?é §to%oabxfé?ﬁ#gm éth4 thqblétzéé’ WePS L1REhdPRRS tfes with
ant |/gens with different doses
PBS 0.1% Tween20 and anti-mouse lg Biot dlluted 1/200 in PBS 1% BSA 5% FCS
(dilution buffer) was distributed to plates and incubated for 2 hrs at 37°c. After a washing
step, Extravidin HRP (Sigma) diluted 1/550 in dilution buffer was added for an additional 1
hr at 37°C. Plates were washed as above and incubated for 10 min at room temperature
with a solution of AEC (Sigma). Reaction is stopped by rinsing plates gently under tap

water. When plates are dried, read with KS400.

VII.5 - Statistical analysis

The formulation means were compared using a one-way analysis of variance (ANOVA 1).

The analysis was conducted on log10 transformed data for normalization purpose. When

a significant difference between process means was detected (p-value < 0.05), pair wise
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VIL.6.1 — humoral responses

No significant dose range was observed for the two tested doses of antigens with either
dilution of adjuvant for either anti HPV 16-L1 antibody titers or anti HPV 18-L1 antibody
titers (figure 9)

No significant dose range was observed for the two tested doses of each adjuvant
whatever the dose of antigen for anti HPV 16-L1 antibody titers.
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not &y} hHg RNtigan (-valuge: QOBRY)c ByidadSusstll.ow significanhgdose range was

seeRfEAE Ald R3tRf dos8&of d&th ahi \Wllfé?gvércl’hé SseCH n't|§é

protein via a |inker - Adipic acid dihydrazi
Pol ysaccharide serotype 18C was microfl uidized before

VII. sqn,l ggmnh.o,rés BRééyati zation of tetanus toxoid wth
C For derl vatization of the tetanus toxoid,

'“trﬁﬁ?'f'ﬂf'?%ﬁyt?k"\ﬁa%tam'!‘@t ed at 25 ng/m in 0.2M NaCl and
No tddge A@'Tbé@ﬁé&rof\’\@ﬂlgéﬁqﬁéjs stéH/é{F?ortt‘HertW%C{és%df 85%3 of antigens

oncentration of t he di ssol uti on of
whag

Pt dhe gse @6@;5’!%’?@* fqr Hfé"Y) Hedels &iiles tfeaguecies 2f VEBAE specific
CD4'|1=I' eddly wede O&inedi Wit thel manSeRBRYd bf Qﬁlfgjéﬁg it %@Memses of

p dded to reach a final concentrati on of
ad“{"ﬁgsrr&‘af"[ﬁ%o Jwas stirred for 1 hour under pH

regul ation. The reaction of condensation was stopped
i,ncreas to 9.0 for at |l east 30 mnutes at
A s 050 SetT 2ahirok Rl 10090 20% NPV dEe. oMK RSl = 0.0187
for HPVb’rGaLn’Q)wdsrhééanF@f ASQ1BQW@U¢1ES)%h%?éd RS #@%ﬁo) however
ent. TTAH b finally sterile flltered until

this 5378 W??g%sﬁé‘f?dé’r'?&' of ahgantigen e focﬁéﬁg:amtlg@aum i ng
of TTAH to PS 18C Details of the conjugation

ers be found in Table 1. 2 granms of
SP%afr&a%ﬂ sPS were diluted at the defined
No dose emgeabffétﬂ dfrkan/t\@bﬁfwa'sndb@i‘i/ééﬁﬂﬁQhé GwdMebRE! ddues NgG@ntigens
ddl |9 % ;_10 rTg/m freshly
wh ‘?ngg]ee 5‘%}1‘5@ ﬁ atd § il (BgWETY) was added to
reach the approprl ate CDAP/ PS ratio. The pH was ral sed
on pH 9.0 by the addition of

o the 3M
No Hfes Fariod ot of B Vansipspouated [ tontwe otked pgss of adiuvants

whalehaHiet dise Bf Bhtiyenesr HE'gri7\catigzad TTAH (20 ng/nl in 0.2
M NaCl) was added to reach a ratio TTAH /PS of 2; the

pH was regul ated to the coupling pH 9.0. The solution
As oursbd eéén from the wbove desultdHh N EDdiludibh @ ASO1B produces a formulation

which has equivalent efficacy in immunogenic compositions to AS01B itself.

Example VIII: Preclinical evaluation of adjuvanted S. pneumoniae vaccines in mice.

The pneumococcal vaccine used in this study was an 11-valent adjuvanted pneumococcal
conjugate vaccines (11PCV/AS) consisting of a mixture of 11 pneumococcal
polysaccharide conjugates adjuvanted either with AS01B or ASO1E. The conjugates
consist of the S. pneumoniae serotypes 1, 3, 4, 5, 6B, 7F, 9V, 14, 18C, 19F and 23F
purified polysaccharides, each individually conjugated to a carrier protein, either
diphtheria toxoid (DT), tetanus toxoid (TT) or protein D from H. influenzae (PD). The
vaccines are presented as a freeze-dried powder to be reconstituted with one of the liquid
adjuvants.
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For quenching, a 2M gl ycine solution, was added to the
m xture PS/ TTAH CDAP. The pH was adjusted to the
w@e@notsony pH (pH 9.0). The sol ution was stirredl/Gero08004634
mn at 25 0C, and then left overnight at 2-8C with
continuous slow stirring. Purification of the
con) ugates: The conjugates were purified by gel
11RGY/ASHS peasduged agfallo@sphacryl 500HR gel filtration
colum equilibrated with 0.1 5M NaCl (S500HR for 18QC)

t 0 Therastvatorasnd cm]gﬁﬂ@b@ﬂint(dn@ @Pmdﬂa&lﬁlc@bﬂ%chmsaccr}aride. These
PS t sed on eren

are, 7Ll 88 §Pis BT el Eher ST B iEtimehie. P Giband 20F) was
disseB+TT iroMN=E$- 2 oo wweregorarr@ecmbmt(wml Wﬁ% ,of;ftiﬁﬂdll Iqseq'@%accharide
e BSR AaP Y M et el o 1
weremonpigaiedglirecthj togla& eariar m'otaém a:diéidlldmyodw 0 nm

F thel r o/ IEMO

SRR Sl BB el BB &t By oo
solutianj G3DAR (Cﬁ)é\P(tIBSIJ ratiat (7 P meg'aga PSP ngasnedded] @b ehdn pm%accharlde

s BRFEHS L A8 LRGN ERGHLA, SHBL booRSoRl actaton

pH.cldg Qﬂyaatm afdine polpgacchardedvasopgerfdmeed aatids pHelufing8Iminutes at 25
o ic. t he ,appr,opri.a

o S EERLr BRI LERTTLSE, P DB BRYBPT i Pocarerproor
ratiq).w@emegltd th:bWatempob/samharldmammtmgm)ubmnga’reada)jm& defformed

at tﬁ%%ﬁé thop tu# tglg% ﬁguﬁégé%@ﬁ@é uEéb%%pdtﬁ%? itu?@%r Pla cegulation. In

ordermioi %ﬂﬁ@gnm@edjommgstﬁLQrﬁAp&m Adrgiyara $atattordvad then added

to tﬂé“fmfh%re Alsne \955 Q&EQFE 9 'ﬁ\% Igggrg&]rg%zggcﬁgﬁbgqh% solution was

responses wefe seen ween
Stl”ﬁd if WOHNHQWS@@ 2p € exndttinent dverm@atEs 2f&tCrwitacontmuens slptv stirring.

r d&s.a higher response was seen with ASO1B,
crtgéa%g?ﬂ\@\ﬁer € a higher response was seen with ASO1l
E Ehywaelinked tethectarmigrqudteivéa adinkesr AxfipiadyidwdirydeticenéDH)

PolfigaRaid SR, (3G AIRRR OIS b don . o - g
Deriyasization oftatanusofoxait with EDAR | bodi es was perforned by
o et a1 8P 50, £330 BABIIOR: L) OF% Moy e e
andtbe AMH graser was added in order to reach a final concentratlon of 0.2M. When the
dissolution of the spacer was complete, the pH was adjusted to 6.2. EDAC (1-ethyl-3-(3-
dimethyl-aminopropyl) carbodiimide) was then added to reach a final concentration of
0.02M and the mixture was stirred for 1 hour under pH regulation. The reaction of
condensation was stopped by increasing pH up to 9.0 for at least 30 minutes at 25°C.
Derivatized TT was then diafiltrated (10 kDa CO membrane) in order to remove residual
ADH and EDAC reagent.
TTan bulk was finally sterile filtered until coupling step and stored at -70°C.
Chemical coupling of TT,, to PS 18C
Details of the conjugation parameters can be found in Table 1.
2 grams of microfluidized PS were diluted at the defined concentration in water and

adjusted to 2M NaCl by NaCl powder addition.
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The 11 conjugates were then mixed together, and the final antigenic preparation mixed

with the appropriate adjuvant before immunisation.

Groups of 40 female 4-weeks old Balb/c mice were immunized IM at days 0,14 and 28
with 0.1ug of 11-valent PS conjugates formulated with either ASO1B or ASO1E. Anti-PS

IgG antibodies were dosed by ELISA in sera collected at day 42.

As can be seen from figure 12, comparable responses were seen between the diluted
ASO1E formulation compared to the AS01B formulation except for PS 14 where a higher
response was seen with AS01B, and PS 19F where a higher response was seen with

ASO1E.
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diutiis. g} 3618 Ypienaciss (490 pfwe Btans IRgbmRd fl?éﬂzhoéllr A8 MiBYtes @t 37 °C.
Theplatep ware megsbed uf firoes WHhSPBS 0Ttk STwesac20 and a8 |d tadppesbradish

perasidase EHNO-guineaf piti2FAD Skt Nikanthy 8dbaato <RH/ \@eﬁpamncubated for 1
houEhdJ %ﬂndtéé af 57 »8r ‘P’I%@g Wef@ \ngne@’ lurrﬁ%gwﬂ@g Bnl /3 ¥v &n 20 and 1
e r e re

tlme ues rg@ﬁ a sa g(?%f |e£ Wg\egoq,w,oéa solution of
f}f@b"ﬁ@?fﬁé’am@n(%p%) '1340 @Ms@ltr@temuﬁga ptiag.2. uBhisgeastio®WsE. stopped
withTHeD pi of 480, @dplahne debdrat a190HPSi sSmOf ENGI tiRRE WefdtieREmined by

intelpbia@bh YofdesC vhies @smf &! dPiile rélerdiR@ b a@&f}l\%)@%' ORitOs were

t Shapiro-WI k test on each population
eXp%ggeod'ﬁ E’bllﬁ}] order to verify the normality 3) Cochran

test in order to verify the honogeneity of variance
Statisticalennlyass vereeperforomed | cat dayss!4( posd 2pBljsaddatdnaingi8ISTAT. The
protueu] appiee fmm@s@df%rlﬂﬁie&:ah%@ﬁoriéﬂy HeSoribdd 6K @pWSD t est

for I Neutralization Assay
Pri or 1 lbgkr%”%’ﬁm&rd“ q%k:((oooo cel | 's/200 m_ NEM

R %léftﬁﬂteé‘&h PAPUBICIOIOUR v Qspide Jeriep nommaiiy
i ncubdt £9chign BshHay order twver@y\/\ﬁhehhm@mnty Tokoveriahde between
di | uti on#fetedtd popylaidnsi(g@ops)vat ed sera (30 min at 56

lution
?g)OO r%nb?&ﬁ*&@b%n‘é’étoh s@%cf@d o%fta b’gg'\t%gnf (rjlcﬂblat lon. 100

m of serae\yl %D%?'ﬁt ?rlﬁ?@{%gomﬂ?ﬂﬁ?ﬂat ed in 96 vveII

m cropl ates containing MRC5 cells. The plates were

IX.1@enNeutralipationtAssay

Prior to the assay, MRCS5 cells (10000 cells/200 pl MEM medium) were distributed in 96
well microplates and incubated for 3 days at 37 °C with CO, Two-fold dilutions of
inactivated sera (30 min at 56 °C) were realized and incubated with 100 pl of viral solution
(800/ml) for 1 hour at 37 °C. After incubation, 100 ul of serium/virus mixture was
inoculated in 96 wells microplates containing MRC5 monoloayer. The plates were
centrifuged at 2000RPM for 1 hour at 35 °C. After an overnight incubation at 37 °C, the
plates were fixed with an acetone 80% solution (20 minutes at -20 °C). The acetone
solution was discarded and CMV positive cells were detected using a specific monoclonal
anti-immediate early antigen for 1 hour at 37 °C. The plates were washed 3 times with
PBS and biotin-conjugated anti-mouse Ig was added to each well and incubated for 1
hour at 37 °C. After a washing step, streptavidin-horseradish peroxidase was added for
an addition 30 minutes at 37 °C. Plates were washed 4 times and incubated for 10
minutes with a solution of True-blue. Specific coloured signals were recorded by
examination under microscope. Neutralizing titers were expressed as the reverse of the

107



10

15

20

25

30

2000RPM for 1 hour at 35 OC. After an overnight

i ncubation at 37 0C, the plates were fixed with an
W@e@roes080% sol ution (20 m nutes at -20 0C). HEEGB2006/004634

acetone solution was di scarded and CW positive cells

. re.det ected. usin ecjfi.c | onal
h_'gfﬁﬁ%ti AL '%%91@‘9?50?)? gequcticn 585?{&% BPsitivergali agtcogipared to a
virug contg dCMValess cells veth@risIpEdmB tines with PBS and
bi oti n-conjugated anti-nouse Ig was added to each wel |

IX. 120 d IinRfuidtiom prefocdoidiour at 37 0C. After a washing
s e T
~ 8 \\eshR §'ds SxPIR 40T RONRE QAP dErausr4) ponigining ewly i suhjests. Subjects
werg dginouinised di atrQuend R8idaySp8eiuin samples weeel coliegteal 28 dayseafter the
firstri@eunhiadon ¥n@ 1 arapa biteihe! Bg&fndﬁhﬁrﬁlﬂ%ﬂ?ﬁ- Eh@éét\ﬁéjeip?rtﬁgned as

t o ; -es
o RIS SIS0 T B, LB vor
PerfQiuEd 75 BotiupPL 2hQVeL A, I APEHT s GrouRy ae SEBROME (oW

plus cells without serum. IX.2.3 - Intracellular

GroQyt okiAndgest ai ning I ntr aA&jUbaHtar detection of T cells

1 cytok'bges were perfor ”eﬁaép PBLs on days 7 and 2 1

after e second T mumn ﬁgh on—PBts—were——coligct ed
frem-Hrce—and—pooled 1 | per group). ln vitro
=7

2
3 antigeB stinulation of A$@tHhocyt es (fi nal
4 concencati on of 10*7 cghecs/ M) were done eitHer with

a pool of peptide covering the CW Sequence or with
Th th%. gﬁ rotein. BL%/ ntigen mx was incubated 2H at )
e3iger pe ag Aiowsn c [|B2iv@aca’ @nfigyhis prpressed in Chinese
Hampsters@wary (6HBraefle beligky’, (@ ttunmgited ghimera3dordd@ning pephdedséquences
froncylycoproteinsgi® bEHEPRs SEablex St D{MSVIYS i8N A CREmABus. The gB**

is triRtAtONS it -terRiHER @BRLRANTAVEbGal /S( 3%?4&@%% RARAS g'n{]atquence

0,m _.of PBS 1 cont al ni n cb I'ng reag
andiﬂh&eﬁf& S%C"r?t?cﬁgg)oqg?FB'ﬂ"%tsu%gftaB% m of a mxture of
For & firsicihrespgrogpg tongi 9BCDBageruppn\f88 14 @fleitheirtBS. A& @/dASO1E
(preBarediasun axarhpleGl.2 Abbes) vaasvinisbied dntedregscularii?BHh dup@SPBS alone

wasG&RinlinisREY infasuyifyper meabi | i sed by resuspension in
200 m of Cytofix=Cytoperm (kit Beckton Di ckinson) and

IX i hcubated 20 mn at 4 0OC. Cells were then washed with
et Frsilish (kit BD) and resuspended with 50 m of an
anti-IFN-gamma APC + anti-I1L-2 FITC diluted in

As d3arbeeseh.in Afirenr 323@%5%!1%@%@8 Bl 1sAtresGRIrt Db¥EUE] for the
t

two BRNSREA R ad Bompabel e HB PR LLPE S WO inher for gB and
N R it Lo B RS L Koy an
(1.5 &idhin dhe gRASHA B aserraepsepased fortg 6BHASAIE grower e

cal cul ated on CD4+ and CD8+ gated populations. 11X 2.4

Multipld BoHParEdh! qickdyQt A8s! s

Group Cases Mean Plain ASO1E AS01B
Plain 8 4.7917 o b
ASO1E 8 5.5293 **

AS01B 8 5.6942 o

Plain<ASO1E = AS01B

In respect of neutralising titres (Figure 14):
» No specific neutralising antibodies were observed in the gB plain group
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4 groups were immuni sed. Each group contained 12

female C57BI/6 mce of 4 - 10 weeks old. The antigen
wor®7pespar ed as foll ows: The vacci ne anti gen PGI/GB2006/004634

expressed in Chinese Hanster Ovary (CHO cells as

gB**, a truncated chinera contai ning peptide sequences

s onPRiifraisinganihogies were deteeied it bath wdiuyanted granps)

at BinylaNexeld ofnewralising sintitiitéesgBzre ‘observed imiocdh edjusdnted groups.

C-term nal domain that contains the nmenbrane anchoring
IX.Zequieace and is therefore secreted into the culture

h B** at trati f
X ZYETSAT 9o rmde ugr."ﬁ%%s m of PBS or adj uvant
Quﬁrﬁ@%@tldﬁ;o@%ﬁtigBt(MtﬁBgl%@g? %ﬂlé@ t%.fS § as a coating
antQEK dthegof Sk et ey el & T e

'ncwt@é%ewwehw 4 €oin 96 el reictratiteoplates a Plastrsrweredberpsaturated for 1
houp .26 187) *Onish 20 @t bREBS rdontamisg ttabdvwne Saramcalbtimpl TU@E serial

diluBbndTbCeeri@eré BHESH |Méu)5§:hd MeubdtBd &St ROF HPhfutes at 37 °C.

ThéJg Féy\?@% \?ésh%%yf i ?S/ﬂthtz BS%ei%andN% g@ta\l\g @)Of%rof streptavidin-
horgerpeiah et fdaserias addad erchayall fopginsaqitionat 80 neipvied af 37 °C.
Platggywera mdshed 4 diayes \plﬂBPBséc‘d’/(a d ween ettt drons tifmerwithGBater. Then they
wereXneutiated f2sIOl intn ANR2 °C Vil FbO BPof tettrarrﬁethgmm&ramb%%% 0.1M
mtré(t@rléﬁff@pﬁh 59 q’ﬂg%g&foﬁ%ﬁs L8 ?éd i) 611 g | Qg 51?6 read at
I e rdénear@@-@daw m& \(eyk fr om a sample
45 A BB dere ol ol HINSEPRIBHRR Bl QR aRis p
ref%%@@r%%pf Mﬁ é@hTéQIF e exieRegdn Eblsous and ASO1E
respectively. There was no statistical significance

Stabgifcaesalda §v6é$%%rr@nﬁed“§% Qﬁ@%@st Mditd gbe Sé?ﬁBC'L\JAI\/IISTAT The

profich b ﬂ'?zfi’%ﬁm'é‘??é?ﬁﬂgm Spegerined A1 bl her
antl - QB hRa i Ei“ﬁf‘?rg'iaﬂeﬁ pithedatayer e observed for the two
adj uv it ltkpidlistestorceahearapdiation (dreuyBn ptdar o arifyihe normality

No si ghi Coshaa tés‘,tf i‘neb@iéﬁetol\fbrlfﬁlﬂié RohdyBReifNbf l5\}9ﬁ|é(’nce between
titres V@ﬁrg )the ASO1B and S01

eto the very

for mul ons..

| ow | & ehaeis g ﬁe,%e% PSRRI @RS WRYE | ot at onof
7 pos®) | TuckgynhiSEstestfior aiuliiple eemparisoh can be done

bet ween groups and no concl usi ve response for CD4 and

IX.28 NduiraikaidPRsE4n be seen (Figure 17). These low to
undet ect abl e responses were

Prior to the assay, MRC5 cells (10000 cells/200 ul MEM medium) were distributed in 96
well microplates and incubated for 3 days at 37 °C with 5% CO,. Two-fold dilutions (60 pl)
of inactivated sera (30 min at 56 °C) were incubated with 60 pl of viral solution
(800IPU/mI) for 1 hour at 37 °C. After incubation, 100 ul of sera-virus mixture was
inoculated in 96 well microplates containing MRC5 cells. The plates were centrifuged at
2000RPM for 1 hour at 35 °C. After an overnight incubation at 37 °C, the plates were
fixed with an acetone 80% solution (20 minutes at -20 °C). The acetone solution was
discarded and CMV positive cells were detected using a specific monoclonal anti-
immediate early | (IE-I)antigen for 1 hour at 37 °C. The plates were washed 3 times with
PBS and biotin-conjugated anti-mouse Ig was added to each well and incubated for 1
hour at 37 °C. After a washing step, streptavidin-horseradish peroxidase was added for
an addition 30 minutes at 37 °C. Plates were washed 4 times and incubated for 10
minutes with a solution of True-blue. Specific coloured signals were recorded by
examination under microscope. Neutralizing titers were expressed as the reverse of the
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probably due to a technical issue during sanple

preparati ons. However, responses could be seen 2 1
wa@la003/068981 second injection. The CD4 data (Fi geeEGB3)06/004634

shows no difference after restinulation by gB (5ng/m)

el ides (2 my/m or 4 pg/m ). A sim]lar cytokine
h'gfﬁ?%tlro "BEO'? QPéé’anwmg 1@%??8%86?MV Resitiveneqlls sisveempared to a
virup €9pi6ei SeMyanubeslisedifiotiorer@nB sti nul ati on (Figure 19)

These experinments show that for another antigenic

IX.?.Q@mﬂ?i\éélﬁihr%ﬁokiﬂetﬂﬁ’inmﬁ ferent organisms, | an -
s e PRERT

- the pgeRddmnyunizafia) PRLe weregellegisdifiam oficerendreiecd WRPSPS group).

In vittacaritigen KirbulatiéroofiwinphoaytesTfieal zohtegtmtion 60MEBSES/I),were done
eithBl WithSal SodIr Fdp&idel EoveRE NAE O@M\?e?éedi%rngéta SraRit?NHe gB protein.
PBL%?%?‘rﬁlgéﬁ ﬁl)ﬁf\{g% X}Qgﬁ t%éeﬂléﬂ OASKS-(?&ES.’??% A %rgﬁjgefnem!cmaéeqrp\{(eéalght in the
pressies ok Pretelgiap (1 ek @ 0 Ceruietontolite sreeetionch

Cellesieiningtwas pesfasmad aisriollows: 0 suppen€iots weteywagitsddesuspended in
50 |IRBSPBS & 5CS ddaaaidny@rz%dwslbm@@té?emc hateh 10fmid3dcudBiidlPat 4°C,
50 lﬂ%?%igﬁge:‘]?f ér\éﬂCﬁ% F;kﬁacﬁ:aarﬁﬁd;)bg%%g % gllg% gdé,@djéﬁcﬁ?\'cat?ated 30 minu
S L e e Y R —
resuggsysion 2P Kl @f CtofixTi vierarey (it Berkten Pickinsphkarntbipathatéds20 min
at 48CviGells vidre tivdnewashe8 viith Rerf\aBa (RoBYpam iedesdeddéd with 50 pi of
an MIFN-@%rﬁﬁ AFENG anG N -LEFPO l'@ﬁ'bt@giiﬁ Pgé@ﬁgﬁ?{n‘{ ]:A\?tﬁlt 2 "f(jpfjr'g?ﬁéhbation
o142, SIPORIS R BNV pAST ECT 1 SRS LR BT <
SanfRle alplEis Vs PeTasMe iy EACRSOLIE colls werengaterire acauisition was
perfaemedyne d/+ 20008 dventsul Bieepercantagés of IRNg+HorASA viere calculated on

CD4ndndyeDs+ §&d RBpamtdorS01E were prepared by mixing the
vari ous conponents (PBS, |iposones, MPL and QS21) in a

t an and stirgi nder aseptic conditions. The
Ix'zpfﬁﬁ'[]@(“ v '°f‘[f[é'ﬂp‘g‘i°i§i le filtered before filling into
4 gnpuBRs dvese IUNisges . Eaahegnobpwoataingdui female CEiBYbevicatof 4 — 10
week0lIC to +8 OC before being used to reconstitute the

Groliy OPDirhiigd anti gen pel Aglyaf 2 - Mce experinents Two
| expe [JENTS T1T T CE Werlgager rormed—ar mrng—at—qonpari ng
pecy

+ hep ﬂjﬂnno roocnopncpae o fie to RTS S i nducen by
CTTC | B B AYY T Lo\JrJ\.III\JLo\J =4 LI B~ L TNmro—Oo— T T Tooo S

RTS, S0BS01B as conpar eldASHIERTSIS fornul ated wijth ASO1

2
3 E. IpgRach experinment,| £&8gH/6 mce (10 m ce/ grou)
4 were|\gpgpni sed intramisgytarTy three times twg weeks

DTQ

apartw th—10, 5 or 25 ng of RS Sfornmtated with
ASO1 B or ASOl1 E adjuvants. AS controls, two groups
The@itigen wasn preparegi as feliomser TesSOace antigen is expressed in Chinese

Hamster Ovary (CHO) cells as gB**, a truncated chimera containing peptide sequences
from glycoprotein gD of Herpes Simplex virus 2 (HSV2) at its N and C-terminus. The gB**
is truncated at its C-terminal domain that contains the membrane anchoring sequence
and is therefore secreted into the culture supernatant.

For each group gB** at a concentration of 1.5 pg/dose was made up in 625 i of PBS or
adjuvant AS01B or ASO1E (prepared as in example I1.2 above having a concentration of
100p! of immunostimulants per ml or 50l of immunostimulants per ml respectively). 50 i
(i.e. 1710 of a human dose of 0.5ml) was injected intramuscularly. One control group of
mice was injected with saline. Injections were performed at days 0 and 28. Serum
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or ASO1E al one. The anti body responses specific to HBs
and CS were assessed for each nouse by ELI SA 15 days

watdogietobe third inmunisation. The geonetric nBEIGB2006/004634
anti body t| tres and their 95% confi dence int erval s

e cal cy e mc rece|V|n the s
sarfES e Sofieplef o mgéﬂer B ReonGiTiestons fol LA Iy ddieuiraisation
assgyq| DRkewaks erllasied &idare and At daye paps sectoddnjettiops for IGET e
performed on pool ed data from both experinents. The
|x;_C§)4.rg§\.§it§D8 specific T cell responses were neasured by

Ant nﬁgﬁyég%}g%ﬁo%ur%g)éfsafter t he second and third

ization of blood cells from5 m ce

A V@ryd(lﬁf'k tghpdeterigbipde\sh o #kreB gelthodissavpsthseradiin @ﬁdmgdjuvanted

9B groupadtiowsyeera hight antiblodyoreabonseniédeari@edd fuid highsr) WesVsbserved in

both nadjingit efodss, ango ., a@%%@oﬂépé‘?@/g&ﬁ'g;&é}gg \gié(ﬁrsﬁos statistical
e :esa n anti-CSP GWI's showed

sigh %HE@ géwggﬂggﬂﬁwé ahY ﬁs@ﬂ%g%%gy P

MUL ..§t° En;p HeONna e\ym ficant differences hetween ASQ1

Grogpand A“@ﬂsﬁfor tH‘éea?l or 2. BbPimip doses | #SORES1S. F4801B

Plahhe 10 ng2dose, ASQlBadj uvant was found«to i nducpes

ASMEgher ARb T - CS tlte&rgcmt?han ASOTE and tThe GVIT ratipn

"SOlB Jlgup/ ASOTE group*—was 193 95%C—133
ASG; 0.001) @ 93/pdi at ed specifi¢ i mmine

respon;e Fi gures 22 and 23 show the |levels of CD4 and
PlaigRBST1EelAsD1gpeci fic for CSP and HBs that express IL-2
and/ or I FN gamma. The CD4 response specific for CSP

e higher. with AS01B as conpared to ASO1lE
Ant"‘fgp& ﬁ?@éﬂq élp%ﬁn(hgé('f‘? s whereas the CD8 T cel |
Signitieasdy Jughrt antiagl 1euielising) ditara| veere oksepredbéirt e tvaadjuvanted

groupst Bs ABfrbakedT ke tHeDgBr plaipog®ap s pR6 i digrifidadt difdsericendSndralising
antiB&dyiteHaGTasbHsBrnAadbRveéth thE @ﬁ@%nﬁ %ﬁ%%&ﬁ&#@f three

| mTunl zat 1 ons except for t | ower & wher e
he levels of CD4 T cells are conpar abl e between the
Ce”t'\//\ﬁd'%t&}ju'@ﬁl‘i‘ﬂgy The HBs specific CD8 T cell responses
Dus tedbe geryhigw RVELS respansk absetved bfterASgihulation efquposalisaimples, no

disdrithiritioR&danele WBAG behiaanegBaps afd InddesRilishg RIsdnze for CD4 and
CD% gﬁrﬁHlla%r? @aWbtehseéﬁoéz e%{re ?ggserhg%é F ! ?ongﬁg'etgﬁ:tgﬁltegrgggonses were
pFOW%%ﬁeﬂm%g@{eaeg'a@)s&ssuerdémeg SATE PreralpiRns: d#PwWsver.Hesponses could
be $2E8. &/ dBG1pdEt waecwidnisjectiomi The G@AedatedFlguraaﬂ:&)eqjtomsl re difference
aftes aéstiimulation by gB (5ug/ml) or peptides (2 pg/ml or 4 pg/ml). A similar cytokine
profile is seen for ASO1E and AS01B. No conclusive response can be seen for CD8
stimulation (Figure 19)

These experiments show that for another antigenic composition and in two different
organisms, an adjuvant having lower levels of immunostimulants is as immunologically
effective as that having higher levels.

X: Preclinical Evaluation of Adjuvanted RTS,S Vaccine

X.1 - Formulation

The antigenic composition, RTS, S is produced in Saccharomyces cervisiae and consists
of two proteins, RTS and S, that intracellularly and spontaneously assemble into mixed
polymeric particulate structures that are each estimated to contain, on average, 100
polypeptides. RTS is a 51 kDa hybrid polypeptide chain of 424 amino acids consiting of
189aa derived from a sporozoite surfact antigen of the malaria parasite P. falciparum
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profile, simlar to that of RTS.S/ ASO1B. Xl: dinical

Eval uation of RTS, S/ ASO1 E. Fornul ati ons are prepared
w@go007n6898aNpl e X above. Sucrose is used as an BXUGBR@®GN04634

in the lyophillised antigen pellet. As in exanple X

nt is ed reconstitute the
S"al'” Eﬂfﬁ?%’fﬁ %%‘%%'S ; 7o %%’% iypehip e aingdspningleand of the
heqaﬁtl%)&mg Bl P@te"andSstsoﬁe64akDa-ZJGJ)GDeﬁﬁdQ)@%]tarhmo acids long)
correspogting tr theesuofast bitigenost. hepatittaB &irlis. MyRAPHRHIREd antigen pellet
con‘t’é?%j%@pr@khﬁ%l?%‘% (%ertn ggs%ﬁ’éoefc%’b@qumh lﬂ eé‘:/\ng'}\//&r%ﬁnﬁéom) or
25 (] e ieelaBH €8 Womdirted B0 SLEM AR ! Fifceion
The vacci nation schedule is a O 1, 2 - m)nt h
ASWHE: enth AS00B werhaptepared Ojreizing \ths vari@usacorhsineaws(FBS, liposomes,
MPRERI 0801k aMaak, é’fﬁffétﬁfhr% ahes a% t?t gé?ﬁﬁﬁms The roEJrW was then

steriI@ il %%fgr‘?ﬂhx? %o Qla ac%rssyﬁ é/g% B I| jlé\ﬁngwgﬁ § at +2°C
o, rg:é] %ﬁrelnr%isﬁd Of‘??oﬁ%@@%hes'é{? 'iﬁegr?t”ﬂgerb?@'eﬁont h

post Dose 3. - To denonstrate non-inferiority to an
X.26i Micerexpatimienesrul si on adj uvanted RTS1S vacci ne in

Twd %R;B@?mﬁgnt@m hideSward | m%eﬁeeﬁrm S&. %e{mﬂt ﬁl%%ngf'égponses

ool RS b o 1S U et Lt s

ASQHE- o 1IN} @Rt BxPasiMANi d¥d ARIPuVBIAe e@Q?TS[PQQF@L@CIWGI fmmunised
mtraretuswladﬁ/ trerae timeBdwa misekodyart witip 00,SB010N8 LIWT RTHS fdrmulated with

ASIIBS6r AS01H SdjdRfs. | RS cBRIFrAP. rt%eg%dﬂ%r\/v&g% lsgﬁ%'élﬂwér ASO1B

or A;%r(])l‘i IE onﬁe%h@:én%?éor%%@ %H%?W%tog'&%t a V\?rer@?squg?(}for each
mo bsre”t iﬁ&%y& dtimpyg¥sagonntTine ggomgstie wean antibody
tltreéc%‘fi 5 9530 comﬂmmc@nnterwalaneereemmiwed fo dithanmnicgemwceiting the
saniE2treamehisin (bosH eXpesithedts. $ldt@ical arl 8¢o ECAPRB R jvaAnt Eect and

anti§én Hgﬁ‘e%ctél%epﬁeﬁém{ég?q Eﬁgﬂgd J)tﬂrb%tﬂ? }A'é%mer}ts The CD4

t
a“de‘fﬁ% SPuSin T o re3BRyeg Jisre ERRURh PUAOY BSBFYY feifsp atter the
seconehanfbthird dpBweEatiensc® penls gibloepcells fiorn Aunica peposup. Thus two
values were generated for each group in each experiment.

Humoral Inmune Response

As shown in figures 20 and 21, both ASO1B and ASO1E adjuvants induce strong
comparable antibody responses against CSP and HBs.

A three-way ANOVA on anti-CSP GMTs showed that there was no significant differences
between AS01B and ASO1E for the 5 or 2.5 ug doses of RTS,S.

For the 10 ug dose, ASO1B adjuvant was found to induce higher anti-CS titers than
ASO1E and the GMT ration “AS01B group/ASO1E group’ was 1.93 (95% Cl: 1.33 — 2.79;
p = 0.001)

Cell Mediated specific immune response

Figures 22 and 23 show the levels of CD4 and CD8 T cells specific for CSP and HBs that
express IL-2 and/or IFN gamma.

The CD4 response specific for CSP tends to be higher with AS01B as compared to
ASO1E after three immunizations whereas the CD8 T cell response with ASO1E are
equivalent to or better than with AS01B.
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dose 3 to describe the anti-CS response up to one
nont h post Dose 3 according to docunented HBV
WO pavonesoat i on status at screening. 180 subj ect BCTHEB2006/004634
enrol | ed, 90 were gi ven a vaccine adjuvanted with a
vi ousl va|d orletar oil in water enulsion
Qgh“véﬁﬂo % G'gédg% endsntor B highsr ¢¢thpABBTE asnepnapared to
afteyi thse I@mmwtlms extient/fon thedlowet Hos&SOFIRTS Sewhdrhthe levels of
CDmat eelBrate foomplaeatid betiveen thgeslo bajuvants NSTHOHAS \patific eDs T cell

reséa%ewoﬁacé% ei*ﬂﬁt:P'Sf t?&(ﬁ% 1R B BIeRLio By than the
resé ?MC?CEBY Pi— H% SHgE) A (?ﬁ%ed) reported during

the 7- day (Days O 6) post-vaccination period
Thefseldiftenemgs eae thatigbietodredwithire thel éxpediet] akriatsilitg iop aélrthr immunology
assgyg]ort) G.1 = RTS,S. ASO1E G .2 = control LL = | ower
[tTmt UL = upper Iirrit For each dose and
of subjects with at |east

I |/ nunber
Prog oA A NPL e AT SeS DEE Narais IngBice &piealpsl @y acceptable safety
profaisimiardo fraé oERTB15YAGR1B.east one type of synptom
what ever the study vacci ne adm ni stered For

XI Q-Mﬁ{,@gllgvgﬁl%gonl}ﬁm f_: adm ni stered doses n/ %
| east one

gerce age of dos f%IIo d by at

lo%sf F#ﬁ;ﬁ}ﬂ%@@} ﬁ@ Y&, goUSTs& is1ised as an excipient in the
IVO% eﬁ.%\ti@%aelbat%t\am eX?é‘Stﬁi%tX dwolicsishadieant s Used éo vedopstitute the
lyoghillisedlamiigen. LABDHE wak prepgdped s Hesaribét @sexahaple 1.2, and stored at +2

to +8E0TMGE edlded idtabeHREMBGALE adj uvanted RTS 1S vaccine
gave accept abI e react ogeni city results in a paedi at ric

when conmpared with a control formulatio

ul ati
A pBa5e N aeInZPd Si90RE g stiShn el 08 Biets Pre\ BIHIGGRGIOIY of RTS,S
adjla/ﬁﬂteldddﬁh ASGoissuyenily WREnaamdintahil @SR ageg d 8tnsortaantoi 4 years living
in G334 . THee vHMihftionasiHeaory isdat @r i atd %n%&a@@hét%t 8éhedule.

ObjééthéQ”éFer”é’é] fAbws 2y rG%@gﬁO %ayw Eﬁa‘?@éj as B, doses

eve

i o83 e enb el erlsncy éu8gnowe§¥9>%aﬁefawving n
asriagngemicearadsor bed R32LR

Coprimary
- to assess safety until one month post Dose 3.
- To demonstrate non-inferiority to an oil in water emulsion adjuvanted RTS,S
vaccine in terms of anti-CS antibody response one month post Dose 3.

Secondary
- to assess reactogenicity until one month post Dose 3
- to demonstrate non-inferiority to an oil in water emulsion adjuvanted RTS,S
vaccine in terms of anti HBs antibody response one month post Dose 3
- to describe seroprotection against hepatitis B up to one month post Dose 3
- to describe the anti-CS response up to one month post Dose 3
Tertiary
- Safety between 1 month post Dose 3 until 12 months post Dose 3
- Humoral immune response to CS antigen at 12 months post Dose 3
- Humoral immune response to HBs antigen at 12 months post Dose 3

Exploratory
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antigen with a standard reference anti body as a

control according to SOPs fromthe | aboratory. Results
wae@7nesvorted in EU nl. Antibody to hepatitis BUHGBR@G6©04634

antigen was neasured using a commercially avail abl e

ELILSA AB El A test kit from Abbott
equl \%’?Fﬂ‘tjengc?glzpép%&e e r§§%%el%?1§lsr%'9?6h@ to by e months post
ResSES3 ar e reported in m UnlL. Seropositivity rates

ando@vekiafeoB-calimen@By immube desponéd at a8 a\nag@m npﬂt@dz months post
cohggskd G .1 = RTS, S. ASO1E G .2 = Control

o B dgsind B AR RehoRed BRTLTB1d fit a'a@%ﬁ' Bhg & Bocording to
res%cyﬁema% HBY, iipupizay @P@éﬁ*?%@bs%?e%J ects with

concentration within the specified range 95% d = 95%
180c eufjecte No&rei évsrenecalgo lWere- da-\ﬁé\he[a Vdddink, adflivantddPRfith a previously

validdtay %MM&I in d(]b\/%‘te jjq tcloK rBIy ﬁéggbles below)

nt.| - VaCCI
nd female children

and e g avacwes
ageg d§rraeithe tovd ypars of aa@wrez:ememﬂdr ataommee wec@a@mwtemd by the IM
routeltd treulbft delt@id N = nunber of subjects with avail able

results n/ % = nunber/ percentage of subjects with

IncideA6& Ahd ahtu?e stS’MpEbIhQ ?scﬁﬁ:ﬁ@ﬂfa'nﬁqu{s%ﬂgf&cﬁﬁébgted danny the 7-

confi de Dalg 0 ost-Vactih@WEH peiidd Foll d
Li mt nﬁ' S_/ﬁ)tV@p Bt dped IC’T'ese at a em)ns?? are
that an ASO1E adj uvanted RTS 1S vacci ne formnul ation

gave acceptabl & NuRPE@hptoMTUNE T EGUNGRFSyhftoMs | . Local symptoms

paediatric population egEsrBPaT ed t0 & Vs Ggted 95% Ci

Contr0| raﬁﬁdlh Le 6\} i %

UL

A AN Ml g T
ulrel il

'-P hY

TV?I icet _uhachI;’A: ¥

32561182135 8190120 [22.2[14.1

32.2

S b Y
q’he cargf at e vaetlt 22

envel on rot (ol =

Al Ao B0[289 148 38y 30|32 36.6[25.7

46.3

Dosg?ydy (SR / 48 420 (|RSAMP 86t %&i d

£0.594.9n18%an35 |39.8|29.5

50.8

40.9
dose (HB)2 of [87ar i53 i [20.0149.9| 602 BT/ (38 ¢4 &akil (568t 87ed34 [39.128.8

50.1

Dose3ib- cut/@htousidy. T8 v|ed uB6I6398d t[83 [3ri M Irlj3mB150.3 (83 |76 |91.6/83.4

96.5

Varilri@2 |85 |82 |96.590.0/99.3 185 |50 [58.8147.6/69.4 [85 |79 |92.985.3

974

Overall/dose |Gr 1 261 |168 (64.4|58.2\70.2 (261 |93 [35.6(29.8141.8 (261 [13 [50.2[44.0

56.4

Gr2 (262 (182 69.5/63.5|75.0 (262 (115 |43.9(37.8(50.1 (262 |14 [55.349.1

61.5

Overali/subjec |Gr 1 90 |87 [96.7|90.6(99.3 [90 |60 |66.7(55.9(76.3 |90 (83 |92.2|84.6

t

96.8

Gr2 190 |85 |94.4|87.5/98.2 |90 [70 |77.8]67.8]85.9 |90 |84 |93.3]86.1

97.5

Gr.1 =RTS,S.AS01E
Gr.2 = control
LL = lower limit
UL = upper limit
For each dose and overall/subject:
N= number of subjects with at least one administered dose
n/%= number/percentage of subjects presenting at least one type of symptom whatever the study vaccine
administered
For overall/dose:
N= number of administered doses
n/%= number/percentage of doses followed by at least one type of symptom whatever the study vaccine
administered
95% CI = exact 95% confidence interval, LL = Lower Limit, UL = Upper Limit
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m ce were divided into to 5 groups of 12 mce and
injected intra-nmuscularly (tibias) on days 0 and 28

wowanos9y of gE al one, 5 ng gE + ASO1E* ( 1/ 10PGIN:Bo006/504634
ng g + ASO1B (1/10 HD). The control group of mce

rimed, onl i nj e with saline (0.9% NaCl).
Thﬁ(s%nﬁ??g ?%E%ﬁé@?a\ﬁéﬁé‘ é%ﬁ?%ﬁ%ag{edlﬁﬁ NMBFCing) ogikg sacceptable
reaclopenjgitygstlisdn aavedigtricanpuiation when cewpared afithgEcontrol formulation.
specific total antibodies and the frequency of
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agapsh GSnygeranhéaserad Mhstakddr$ELISA arethodelogy delhy pee adsdrbed R32LR

tiyeR iitho g adtarfard hér bbdyf | '
R IO AT PR T el X8 CoRLer o1 Ve
or

e ‘maxi mal abs ance value. ELISAtiters were
cal cul ated by regression analysis. The data
Antiperp e thepgiéiist B aurfgee ABgdn was nyE&susot Bsing ducedmsially aavailable
ELISAVE?mbsFﬁ GYUSAB IEIA aedti IbpﬂbrﬁSAlﬂHM?:dﬂ%ﬁ_ui%ﬁ%n@%beording to the

as _ ; i cantly higher
S?ggpgngggyggﬁ%ggggé?%Hﬁﬁgmgg éﬁgigen al one (10-13
fold, pvalues < 0.05) at both 14 and 30 days ost Il Fi
15 ure 26 . gE specific CD4 and CD8 responses Cytokine
Sergpggitivity fatesand GMCs feranti- S@ndibadiesdPetat vae¢inatedsiohgrt )
an—intra-cellular cytokine staining technique. Spleen

10

cells were isalated]|framd /MlFouT of 12 WM& at 30

days post |1 and pool ed i ntlo 9%%floups of |3 spP®ehs.

AntibpdyeGraupBiming ( 1INx106) |%er eLL ngUbatedud or|[LR houfUL i n  [Min [Max

Antit(%e |@rieSeCREENIN @& [Mept|0.0e90.0634.pepd.3 des)|ogpanniom t he<).5/<0.5
conpl et 6GgE protiei n| (20 aa |pept|i des/ 10 aa overl ap) and

t hen i neppé®d OYET IYgAMi0g o8 N&108r 8giCE [BA oPTEl1B5 9T 15 (5686

2;2?-6,9“; IDBOFeTI75 YT G160 g0y (3ol U Rg e o g0 114.53/1922.3
perl%razoiglﬁ%ﬁmgnbg)mﬂr ag 'FI L?'}gr 'yt QKT nes P -2 ng?’ <0.50.5
. As

o 2 igh—sim | ar cytokine

fallild
T

A PR YA COAT MO o A X A Yl P

4 h
and| gE ARUDEOK or |80 80i JHO 9% [1080110480r mitdat | 012026  [6.3 [2093.6
Gr.1i HelReeB04E hi gher magni t ude of both CD4 and CD8
Gr234%ieine producing cells (2 fold, p>0.05 for CD4, 3.6
GMG pyegmetricineag gntibesly camperatiopgacuated gmalhsgliestsed! y hi gh
20 N = umbprahyubieqts wityavailpkie esuiel | r esponses the power to
- % g aymebeypeperiagg ef subjecisvith gencendration withintba speefied dgauvant doses
95%fzhs 987epopfidencgiinteseal; s lowpr Limitrdlor Venet bigit bot h gE
MINMGX miMinigbusiMagimuR ASO1B or - ASOLE i nduced cyt oki ne
producing CD4 T cells of a significantly higher
25 magni tude (13.3 fold, p< 0.05) conpared to gE al one.
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Hi gher

| evel s of CD8 cells were also induced by gE

formul ated with ASO1B or ASOl1E (3.8 fold, p> 0.05)

weepaes’ t o gE anti gen al one.
Eval uati on of ASO01B v ASO1E in an
Materi al s and Met hods Femal e

Precli ni cal
I nfl uenza Ferret nodel.

Example XI11:

ferrets (Mustela putorius furo) aged 4 -

6 nonths were

PCT/GB2006/004634

Ser8pbsitiviedrdte 9 GhY'eMds iﬁﬁggﬁtlﬁsﬁﬂgz'hbfa? Mated cohort)
errets were prinmed on day 0 wit rosutyp
Strain HINI A/ Stockhot m_46/mU,ML4Lo LEO'/—[EWO i
aum nistered T ntranmgsatty: ulgs%ﬁ 21 ferre st: ﬁ
P I S P | xs pp o | hi n—_daA 000
An'lil Idfg’g Ig.T,LM Ig:l n;; z:‘r a/\'\?lfr)u.lrl ’ llb’r;vljill:u”1LLUUOb OO0 Min [Max
Anti peﬁh'; _%_R%E“@qlm‘?r@&w@ 594 [Wi8ow (838 edadi 4 [<10.0[46421.6
c/ 20/ 99 (P nf§ | [7E3n#B. vy bni0Rg 1898960344848 g7y |<10.0]161536
and |B/ Ji angsu/ 1 10/ 2D03 {(17./5 my/ M ). Ferrlets were then /
challl eng®iil(B80)ddy5 4Z5by100n{9%h Al 24621 2 [$6316.528027815 [21.1 169430
of g het erosubtypic| strai n|Wh. A/ NY/55/04 |(4.51 |Log 6
TCl DBOZ mSCRERMANGG Hhaf3r ondt . paociay52D 12oveer e |€2.8 her 3not h [<10.0[30796.4
t he |pl ai fpii{ogoyal %‘t 7yongait a3 OMo0” M6ap.0™ [1983UNe[g7ANd €%10.0{150811
bel ow) of with tlhe trivalent fornulation adJ uvant ed 4
with ASO ""/-\~ t et OV ASRkcE
(" A%01 O piRDgd)” wagﬁec{ug %vg afopm itz ﬂ)snésﬂs ?@obg.'é 17856 110397
nrorvaradl ac oot H haove pa¥a LV
| WA S JOCTU outl LI CI\GII’JI € u OV DoOT
g;;t_ E&ﬁoﬁe moni toring: | ndividual tenperatﬂres wer e
I n he chaII riod and were
GMC'TD fi a ntﬂo 1 P(}Cﬁ'ﬁ*f‘@fégﬂ’fag'sb\%‘?"%h recorded each

m nut es before

05% & § f Celrr;n "on Wﬁ@q%ﬁp C5f\‘RE>F‘89 “checked and
MINO/ % a ew LI Pt performed by DS
ore p acemsn in the intraperitoneal cavity. All

anlnals were individually housed in single cage during
Thesh et wevwostimterihat aTfidEaadjueanted RIS, 8 cacdied ferraulgtion gave
accdgtalsle whﬁﬁalﬁnﬂm feepsHses i ianpar@idtié bbpulatit®ywhen compared to a
Va“(%c?%j as well as 3 days before challenge until
ays post _chal | enge. Hemaggl utination Inhibition

Test (H). Test procedure Anti-Hemaggl utinin anti body
titers to the three influenza virus strains were

determ ned using the hemaggl utination inhibition test

ExaHﬂlé XIITrﬁeQﬁhleﬁl Alfudtion bevilficdiRHZodter \bﬁ§§ ant‘ﬂnAé@‘FB compared
to A%?hl A ty of specific anti-Influenza anti bodies

t hemaggl uti nati on of chicken red bl ood
The candidate vaccine is composed of a truncated VZV envelope protein, gE, produced in
CHO cells.

/%

For this study C57BL/6 mice (n=48) were primed with one human dose (HD) of Varilrix
(~4 log pfu/dose) administered sub-cutaneously. Five weeks after priming with Varilrix,
mice were divided into to 5 groups of 12 mice and injected intra-muscularly (tibias) on
days 0 and 28 with 5 pg of gE alone, 5 ug g + ASO1E* (1/10 HD) or 5 ug gE + AS01B
(1/10 HD). The control group of mice (primed only) was injected with saline (0.9% NaCl).
Immune responses were evaluated at 14 and/or 30 days following the second vaccination.
Levels of gE specific total antibodies and the frequency of cytokine producing (IL2/IFNDO)
CD4 and CD8 T cells were evaluated.

gE specific antibody responses:
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cells (RBC) by influenza virus hemagglutinin (HA).
Sera were first treated wwth a 25% neur am ni dase

W@ 002068907 (RDE) and were heat-inactivated to rRODGB2006/004634
non-specific inhibitors. After pretreatnent, two-fold

tio a ncub
An ’%‘éﬁé ﬁHS%VﬁL?PFEEP detpriangratantly r%rﬁﬂeﬁ'@ﬁ 2htikqdjesi ip mice sera, using
gE @QF%’k@ﬁ theeepating gotigest. ITﬁe\Eéﬂ%Atﬂm wetrddefin@d st the reciprocal of the

serunmdilltion| whichfprauygbd b rbborOBNEGPHEN Hesitly§ hitastieadsiafl r50% of
the FrRRitial BbsolbghdeivaRleS EMIASHtErsRITS S8y Qf%dtt%ﬁe@%%eip{} 9fhdsis.

of the highest dilution of serumt at c

i phi bited hemaggl uti nation. As the first dilution of .
The sdéﬁaad%@%nsirai%’fhaga'f A9 Ecnd g5 ASPTR iduggesigvar lewela of g specific
antibgdiesr (yglueb °t 6.05). Rabifermudationariaduced sidiifidantly ihtghler responses
compaRIdyBi the \WESaitiReh &lidrRd(10m 3Hold, kalalnés 4Sp.08) éNo%T Ali anth80 days
sl @1,&&92 )appl ied for anal ysi s of variance can

+ ot uvvni-inn n-F

pri el |X uescCi | UCU as | Ul | UVVUU IL ‘d e S+or e+t

data. asbl i | k 988s€! on each popu3fh@4yém°§glioum5% @l

GRIURE! quﬁ-(g@,mn y the norpmligy of @M?k’ﬂﬁmﬁ" st rLLbutl on. yL

ugcnr ‘15., M Orger U0 VeI 1y (e _{Tonmogemn Crty

I
M —a tan o) q% di k£ 024433 p-\pn?’g}z an rgﬂ"\lmc) 16115
oE/ABM E- \/\mgwa‘ﬁ:igésaaf var i1aeesd per fspaed on 3§Dmes. 66825

gE/A’%'Sey Hi3sTest fefqomul i nbgogomparisess. | Vigsals | 62635

LT O TTE Tidsdl WASTIES AT TTdbdlr SAlpres were rrrst
VQFF r:la -f3|4|+a ed f1lj|rn||g'Sp:IioﬁX llt%?fc ((‘Qstg)r') tlo 102

4

remove any bacterial contamnation. 50 m of serial
gE dpenifit @iDd ahidl CO$ mo@éesnasal washes vvere transferred to

Cytdﬂn(ér BFddfu@tr orpl\/v%tseév '6@4 %Q]d ”@eﬂ% uﬁgiv&c%%n intra-cellular

CVfOWEﬁSi%"M SO %h%ﬁe%faa W%%%Pi% %irp A6l 9T L1 2 ice at 30
days; posi dlcandppodied7inipad grours oé 8 splepnaapplesn celie (st bweretineubated
for Zhdursinghenpciisenta of gepeptides ¢Stopentidasidspatfingtheodonapldte 2E protein
(20 B bedtideanaadvedappsidiieh ncagsred Rog h@ﬁ'“fﬁ@tﬁé’sefn@é of brefeldin.

Q&gfenﬁy 8%|% \Dé)rlérssta|na-<§1 lth rﬁugr%gl %I%\}@%b %B%mf}'cellor %ﬁﬁ sﬁ)lrf{r%zéBMCDS

and%owfn@mmm%ﬂ% '&trﬁ@emtokwss% 2808 Y1 s present

in the well at the end of the viral titration assay

As shivthni in figueess 26 iaﬂdo&gh msubj/telgné eofidls QL DEFNS wéreeml“ced with

both\GE | Agt 18 ﬁd §Q{E %ﬁm@ ﬁ tAsd B e %Hﬁtr?i a hlgher
gor

i B e g 15 O PRns Eesi ALe S b L G, 36

fold,5p6:Q5 & @ﬁ)ofDumﬁmﬂe@xp@ﬁte@lbfnmlgfa|vae@qllitx)of tbss ﬂic@iltrewnses the
powsIclordetect a significant difference between adjuvant doses was very limited (<50%).

Importantly both gE formulated with AS01B or ASO1E induced cytokine producing CD4 T
cells of a significantly higher magnitude (13.3 fold, p< 0.05) compared to gE alone.
Higher levels of CD8 cells were also induced by gE formulated with AS01B or ASO1E (3.8
fold, p> 0.05 ) compared to gE antigen alone.

Example Xill: Preclinical Evaluation of AS01B v ASO1E in an Influenza Ferret
model.

Materials and Methods

Female ferrets (Mustela putorius furo) aged 4 — 6 months were obtained from MISAY
Consultancy (Hampshire, UK). Ferrets were primed on day 0 with heterosubtypic strain
H1N1 A/Stockholm/24/90,(4LogTCID50/ml), 250 pl administered intranasally. On day 21,
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is defined when OD is < cut-off and in contrast a
negati ve score is defined when ODis > cut-off. Viral

WG h@daesrg’ titers were determ ned by "Reed and REGBRI06/004634
and expressed as Lynphoproliferation assay. PBMC were

| _ : . ! : :
e LY SR S0 rEERL U e, 1 1
HA painfvafraigol 15iHerB strBNDf getombinglios peitid Ahed Gdledaria G£26/99
(1S PACE og 08]RS
Ferolg woretthen glorlleagedon pay 42hy intranasal sougwjth 250 pl of a

het&8Suttdid &MiﬁWﬁWﬁbﬁ‘?ﬁEIﬁ%ﬁo?&i@é@Rd 1000 x

concentrat ed b2-nercapt ' ly isolated PBMC
Vacgipatonsefedayad byveregiagr with therplain trivelept fimnfilation (“plain” in the tables
e A A e e PR L B P, ChPB A g e bies
belewiar NSO EGASPIE’ 11 tbe dahlesbriewht FasmutationsWererepgriad @ set out in
exafrPleld BBovdA of whol e inactivated virus) for 44 to 96 h

and then were pulse labeled with 0.5 nC of

[3H t hymi di ne. I ncorporation of radiolabel was

Bodp3bmnpBraifte fndnflodfy:h | ater by b-em ssion spectroscopy.
esults Viral load in nasal washes after

.chal | enge. Nasal washes were collected 2 days before
'nd'wﬂv%tﬁ@%?wwrﬁ? Migre-mealjorgs dring thg, ghatlepgg gefiers gnd were assessed
usingr {efeinpRjry meplanis (which feadedes earfhoindivishval being t¢roperbluemgeery 15
mingted dpfof@ hnaaflerf € chalRBgE O hplédn@ayere RASEkeaMd rBfi@fished and a
nemﬁ?éﬁbFfi%Hlmt/a% bﬁo@r‘n%&” g.ﬁgl'be\f@)r{e lacRAA 'irP&e‘%Hr?éerﬂfrfe?' 9%/ity. All

A peak of. viT snegdi ng \as served 1n a errers
anirialo el Pavidupl bayseA s o3 i e FeRRLIeBIN:
Temnesateipgtwergirpegrded auerwds wing daymbefbre pirpingguntiNg days post-
pringinge cdiwelj z&f3 daysdisédre ehgllengd antiidadaye foogi-cradllesdeeddi ng

was observed 24 hours after challenge. Viral titration

s chal | howed high viral titers (no
Hengarg%?}g@?ﬁcg:ﬁ&ahﬁ)ﬁ% eﬁggﬁﬂfi mruni zed with trivalent split

pl ai n. Lower reduction of viral shedding was observed
Test profeduret s i nmuni sed with trivalent split ASO1E than

was seen with trivalent split adjuvanted with ASO B.

Anti%rﬁémsigflﬁ&wr? aﬂ%_d Hted% tEQd[Mre?éel J¢ r%g%@fvm'rgﬁ\ﬂéltegéa&grmined
usingrtﬁg]hemagglﬁtiﬁarti%n lrmilgﬂionngte P {'_h)mlﬂg p?incfge of the%J pli !test is basgd on the
ability of specific anti-Influenza antibodies to inhibit hemagglutination of chicken red blood
cells (RBC) by influenza virus hemagglutinin (HA). Sera were first treated with a 25%
neuraminidase solution (RDE) and were heat-inactivated to remove non-specific
inhibitors. After pretreatment, two-fold dilutions of sera were incubated with 4
hemagglutination units of each influenza strain. Chicken red blood cells were then added
and the inhibition of agglutination was scored using tears for reading. The titers were
expressed as the reciprocal of the highest dilution of serum that completely inhibited
hemagglutination. As the first dilution of sera was 1:10, an undetectable level was scored
as a titer equal to 5.

Statistical analysis

Statistical analysis was performed on HI titers using UNISTAT. The protocol applied for
analysis of variance can be briefly described as followed:
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post-primng as well as from 3 days pre-chall enge

until 7 days post challenge (chall enge day 42).
woe@3nesNENt s were taken every 15 minutes and BEI/GB2006/004634

aver age cal cul at ed by m d day for each group. Results

QAN Neir SRR 28. Post Prim ng Body

td.|eg§ LWIFR tgﬁrgnée%rgg %oﬁ&%%n q.tézl né]rldﬁr glvlen}dﬁé% Bgrmallpygof
Pos% grf [i{épgeoq): tg &Q i Er?et hﬁgggah gy nEe b?tvxﬁzga);he different

rv%ﬂp Erwgh%grﬁun edl? fer:retts
n rival en
‘fmkégé‘F\HE Y%F%W?rﬂ #9%al ent split ASO1 B. The

score bel ow was obt ai ned by the number of ferrets wth
Virad titratioer ip aaealofashesly t enperature >0.4 OC. Increase in
tenperature post challenge Trivalent plain: 5/8 (+0.4,

All i%ﬁz ngg Fg Wedg ilzs’t fgeq )les }lljr%cra@\(r?rlgggr}g Spm%}gﬁ’e@ @Oél'r r)\-lltﬁlrgr%ove any
bacierizheytigmingtions $9 1 ohgertal ianaieiddiEiens @fawsahwgsh%ewre transferred
to mieratitar plater eomtginingt St at bometiuhi Biot welts/dleton)( D) Besf MIDCK cells
(2.49aM05 cefis/MBvRaré Eldnenided t&eé’@%ﬁelb&foplh&;ﬂy‘tédrbm cXdr slaviays. After

6-7 REyd oﬁhb arﬁgn the ulﬂﬁ‘ r@r%\}e%l n%lnﬂ)olp?l g%yﬁ?cp WST-1

a gur
coning Sy ﬁP%%de @aedwi) Eqd r?§‘°th§f 461 agLfal ey ntensiy of the
yellaw deiazan fye prasiuged Lpen reduciansofldSa-obys iblectsilsis proportional to
the hembet of vViabie Belephesbiithn thd well 8nthe s§pidi tl@yuwmﬂbﬁ@h #édal) and is

quaﬁﬁ%a))phem%é tﬁ@%?&r@%n%oofté'a'c}ﬁ\}eﬁ@t tﬁepé rgég |§H—3 IUva g@ngth (450
i

T e e el
002@ aﬁ?'? CempseNg f /- Srbey Pégé} windected eenteol cellshy Apasitive score
is dyforad WiBNMRODGh &l dubnfjendtin aom)aste megaiheescoedlisafefiaed when OD is >

cut-bAMViRdl Shbi@Rg Gterd Woke tstehhinBd Wyl RaLE Zhd Wdrich 8§ eRfessed as
Logaﬂilﬂé’oﬂﬂlt ed WI th AS01B. CLAIMS 1. An i nmunogenic

conposition in a dose volume suitable for human use
conprising an antigen or antigenic preparation, in
conmbi nation with an adjuvant which adjuvant conprises

LymphopronferationGissayt. | y active saponin fraction derived
fromthe bark of QJi Ilaja Saponaria Ml ina presented

PR 6 By S50 B S8 AT 508 e - on
Flcqll 9 Mt@@aémr@almmlopr EBM were msuspended in 5 ml culture
medium (RPMI/Add at 4°C) and 10% of normal ferret serum. Additives were composed by
100 mM sodium pyruvate, non essential amino acids MEM, Penicillin/streptamycine,
glutamine and 1000 x concentrated B2-mercaptoethanol. Freshly isolated PBMC were
immediately used for in vitro proliferation assays. The cells were placed in 96-well flat
bottom tissue culture plates at 2 x 10° cells/well and cultured with different concentrations
of antigen (0.1 to 1 ug HA of whole inactivated virus) for 44 to 96 h and then were pulse
labeled with 0.5 uCi of [°H]thymidine. Incorporation of radiolabel was estimated 4 to 16 h
later by R-emission spectroscopy.

Results

Viral load in nasal washes after challenge.
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human dose at a | evel of below 30ng. 2. An inmmunogenic
conposition according to claim1l wherein said adjuvant

W@ oupo6sodT on further conprises a sterol, wher ePCT/GB2006/004634
ratio of saponin : sterol is from11:1 to 1:100 ww. 3.

Nagehub TRl WS Spliecial B Aok Aede HAA epding s Sy Bt 22 and pdays post
priming, sl 28 4 davsi baieneodiafengecehplipnioeiodand@bant foy & period of 7

" dayslpastmh2llevger ei n the ratio of saponin : sterol is from

1:1to 1:5 ww 5. An immnogeni c conposition

Groff P 19 E%%y,%h e T T Tu P s a7, [ 49
C

—mutrot-ogt—e eti-ve—Sappit-—fract-ons— Q8L ¢
Plain o @82ydni o |chihd 439 biA-Bact®Bdilng t b1ARy| BF7di4dm 127 | 0.9

9
ASQ1E 50.8Rer ei n 341 ¢ 5831 01651 50.6hql est en@. | £93AM.15 | 2.4 0.85

ASOTBTURGYENI C [CRHPYS.3d PR.ACCHBSIING 10137y PHEAEARNY 350 | 0.9

clarmwherein safi o I 1 poporysaccharide s—a tiprd
derivative. 8. An imrunogenic conposition according to
Seedeailin 7 figwerai n said lipid A derivative i s 3D-MPL. O.
ViraAahdddingmf@ep'rimirggorrposi tion according to claim7 or 8
A p&dxest&iral dheBdingiwas deSeded iniNBlretsD days akter ﬂﬂ%pérﬁgrll% 1

B58ed N
7 o PR FnG, SRS bal A RS e i Siawitnogeni <

conposition according to any preceding clai mwherein
Virag shegldingrdieo challeoghar i de is present at an amount of 1 -
The3(2aROf vifed shédulindWa oIV ZORTPS bftérihafidiiel di ng to
Viraf kighfiBnl 3 H%%r -Cﬁé‘ﬂeﬁgg's&%{ﬁ% Mﬁ@? CRar iR I gFo?g’c%BR) M ferrets
._an._ agount, . 0. . |m(§uoer}|c oJtposi tion _
mmidRizgd Y rvelely salkpial.  abe 1POUGHaR 91 YishShodsing, WaF ohserved in
ferrets immegispd with tayalenhsalit AR 1ELthan waspagenmith frimalent split adjuvanted
withi ABffBogeni ¢ conposi tion according to claim 13 wherein

said |ipopol ysaccharide is present at an anmount of 10

ng. 15. An i nmunogeni ¢ conposition according to claim
13 wherein said |ipopolysaccharide is present at an

Tempegaliie rBenitpring:
Body temperature was monitored from 6 days pre-priming (priming = day 0) until 4 days
post-priming as well as from 3 days pre-challenge until 7 days post challenge (challenge =
day 42). Measurements were taken every 15 minutes and an average calculated by mid-
day for each group. Results can be seen in figure 28.
Post Priming
Body temperature monitored before, during and after priming did show an increase in
temperature in all groups.
Post-Challenge
Interpretation of body temperature monitoring is difficult. A slight increase of body
temperature was observed post-challenge in ferrets immunized with trivalent split plain
and frivalent split ASO1E, but not with trivalent split ASO1B. The score below was
obtained by the number of ferrets with an increase of body temperature 0.4 °C.

Increase in temperature post challenge
Trivalent plain: 5/8 (+0.4, +0.4, +0.5, +0.7, +0.8)
Trivalent ASO1B 0/8
Trivalent ASO1E 6/8(+0.4, +0.4, +0.5, +0.5, +0.9, +1.6)

This read out is less robust than other read outs used in ferrets.

Haemagglutination Inhibition Test (HI)
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16. An i mmunogeni ¢ conposition according to any of
clains 11 - 15 wherein said |ipopolysaccharide is a
wo p@irmesdoderi vati ve. 17. An i nmmunogeni ¢ conposPET/GB2006/004634
according to claim 16 wherein said lipid A derivative
Seis 3D-MPL. 18. An(Lga%no eni c pqqgosition according to
U\ R GOl et RS RTredeining o iy ppet-psineing A1 days
poskimnaumization@ind 113-days pagt. chaliengan Restitscayerd seardniiigeties i26rand 30.
Forad tiued vaggiteostedira, staliSticathesighificaraly highapRNiitars Wer'BSEREd in
ferréts iﬁﬁuf\%@&'?ﬁth ?fvaﬁ?lnt %%it \?ﬁﬂyeériﬁgd Wgﬁ d'A@Sbg Bo%ﬁ ?\r@ﬁg‘%%ﬁ{gtage%ﬂo
i it Ro Gy dcs haShisSha bRl i i ventod groups.
Corprargd &9 etheraraersstatistigatvsignifigam ahenremseireactive H ttepoiaiANew
York §i3pi2dsieatienge steain)anere mbseafed BftergmnRRisafion biferrsRgemi tivalent
spliteizpiass bijovartésArengg180 cl ai m 20 wherein said saponin
is present at an anount of 5 ng. 23. An i Mmunogenic
conposition according to any of clains 18 - 22 wherein
sai d i mmunol ogically active saponin fraction is Q521
24. An i mmunogeni ¢ conposition as clained in any
preceding claim wherein said dose volune suitable for
human use is between 0.5 and 1.5 m. 25. An
i mmunogeni ¢ conposition as clained in claim24 wherein
said dose volune is 0.5 m. 26. An i mrunogenic
conmposition as clainmed in claim?24 wherein said dose
volunme is 0.7 m. 27. An inmunogeni c conposition as
claimed in claim24 wherein said dose volunme is 1.0
m . 28. An adjuvant conposition in a volune suitable
for use in a human dose of an i mrunogeni c conposition
conprising between 1 and 30 ng of a |ipopol ysacchari de
and between 1 and 30 ng of an imunol ogically active
saponin fraction presented in the formof a |iposone.
29. An adjuvant conposition according to claim?28
wherein said |ipopol ysaccharide is a
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lipid A derivative. 30. An adjuvant conposition
according to claim?29 wherein said |lipid A derivative

WO 200300907 3 1. An adj uvant conposition accor dPeyGBR006/004634

any of clains 28 - 30 wherein said i munol ogically

CL@M%ve saponin fraction is Q21.32. An adj uvant

10.

1.

12.

13.

14,

osition according to any of clains 28 - 3 1
wherei n said |ipopol ysaccharide and said
1. AmimreNegeniarergpesitione asiepe Melimersaiiahle fordwenaprussenmprising an
b, 20 o e r T o IR v flvan
swmh%sam"@wr@lq@mﬁha@twg éascannn ﬁbct@n\dﬂnumlafmm th& barkiof Quillaja
o oA 9P e S5 o BoRkatir Byl
Whereingaid aapqs) Ginclien ane $piddirepaysagchasidgiarg both riesendin said
AlRBABoSSat a %Gel\’&?%él%moiug' d Iipopolysaccharide is

present at an anount of . 36. An adjuvant
66 (FPESNPYRINC %em%mg-%ﬁ@rdm;io ekirg 1 ayhesein8aid Bliuvanhterasiposition
Afher édrﬁ&&%bmh%b% i rificse @or’% - AR ATOHOhL 101‘%0349100
An adj uvant conposition accor ding to an

g’?"\él ms 28 - 34 wherein said |ipopolysaccharide is
Rh @RR0hoGdni@dbrivBakidh #etorginglo ci@fin 2A%heRdlh W@r’éﬁlg} of sa omn sterol
corrp05|t| on according to any of clains 28 -
ST 1 BAol0¥Meal | y active saponin is present at an

Aﬁﬂﬁmbn@g;en?@cdmposﬁ%n aﬁ@or@aﬁ WY 8Bim S WHRASh ?Heor%u@%f:%g@rmg sterol

to an clajnms 28 - erein sald I mmunol ogi c
ﬁéfqmli 1dadonV-i s present at an anount of 10 ng. 40.
AR irsiLHYGEHic @&ﬁm&iohla@eoram@% dhyer dAmRMY o whdrdinEi28

f
- 37 wherein said |mTun00|ca}f1 active saponin IS
E}"@@E}l\?g'%Wéﬁt“@rﬁﬂEﬁPm&?@C@n@ SI2 A i mmunogeni ¢

AR TMRShEJeMt Ehsstsiion Shekstdmp Yo Bhy 61i @i 2lto5 WierdReaRi flerol is
sai d anfl gen or antigenic preparation is derived from

9Pl a zoster virus (VzV) 42. An i rmunogeni ¢

AR TMASHbdehit @lﬁﬁ;ﬁfsﬁioﬁ GckSrding Yo Bhy SleBbdRg &laim Jhekdesd N
sai d ant| gen or a %i%nl C. preparation 1s derived from

'W@W{S%C&@ R ISR HE@tS.  An i rmunogeni ¢

AR TMPEhEdeMit eupitstion Gckdrding Yo Bking 7 aiHskeid saldflfiﬁld")f(‘eérﬂ)aﬂve is
ﬂ\g’antl gen or antigenic preparation is derived from
é@ gal ovirus (CW) 44. An i nmmunogeni ¢ conposition

Ag gomndheienidcoriibsiibn @lcédriig 1o claidd 7\6h 8 iHehei Mdradd QS2an 3pD-
MPLis 1: 1.

An immunogenic composition according to any of claims 1 to 9 further comprising a
carrier.

An immunogenic composition according to any preceding claim wherein said
lipopolysaccharide is present at an amount of 1 — 30 pg.

An immunogenic composition according to claim 11 wherein said lipopolysaccharide is
present at an amount of 25 ug.

An immunogenic composition according to claim 11 wherein said lipopolysaccharide is
present at an amount of 1 — 15 ug.

An immunogenic composition according to claim 13 wherein said lipopolysaccharide is
present at an amount of 10 pg.
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or antigenic preparation is derived from Pl asnodi um
fal ci parum 45. An i mmunogeni ¢ conposition according to

w@poo70689et ai s 1 - 27 wherein said antigen or BOI/GB006004634

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

preparation is derived frominfluenza virus 46. An

Aﬂm’\ﬁﬂﬁs loh! 4480536 Uil 159vh%Pé’n QLiq ?P%&}ng%cﬁaride is

7 Whereln said anti gen or ~anti geni c preparat
E@Sﬁvfeﬂi anremumtmfsﬁwg;apu | | omavir us (HP\/) 47. An

ARTRHRREE e&miowa%eor‘aeﬁgs bﬁ* Beidmhs 1A HJf%sreYA Lais

or antigenic preparation reot 1 n conbination w

bRpPelysaceatide ripbd AidsAvallyech conpri ses an
Ammﬁﬂhe@érﬁ@édrﬂp&ﬁfoh\é%c&‘aﬁ’ﬁ% Biafh 88 SRS %é}dtl PR A 8&ative is

I'i posome ogeni ¢ conposi
8edWrldi ng to claim47 in which said adjuvant further

ARTRMUASSerfc édn%diltﬁn%%ﬁbr\ﬁ P't?f &n @recé‘i\ sal g—:llr?sald gaponin

conposi tion according to chai m%4
I8 RIesand at arampPuntebl MRS HB0. The use of (a) an antigen

AR lrﬁﬁbhﬂﬁﬁl&c&ﬁpﬁﬁﬁbﬁ%‘cé‘&dﬁqa% e@fm 18‘%&&%3&}8 s rh'r’é R resent at

as defined in any of clains 1 to in the manuf act
37 agRuUtRh¢Rdeni ¢ conposition for inducing, in a

AH mun@deﬂlc%ﬁﬁpd%ﬂi%n a@&orﬁfngltc? @l%Fm tlg\’g\lhefelﬁééld Qhpdrfi®is s present at
fol | ow ncga ‘d“gahan i mproved™CD4 T-cell 1 nmune respon
i

yamaupt 9i gen or antigenic pr epar ation thereof,

Ah ilm@Roddfity @resbsisAREEdrding 8! BiBink 06 AABRSH 8418k nn?l%' pﬁesent at
ant i gen or ant| genic preparation thereof, (iil

APV BOMEnory cel | response against said ant| gen
A irARUh R CodPipRBRIOA beebtdinG @6 88im 28 wherefh 858 BRSH is present at

vacci natl on conprising delrvery of an antigen or
AhEMGEHi SdShposi ti on, and an adj uvant as defined in

mynmﬁn@dewd&napdsmoﬂ%cé&dma tb Bﬁi} i dmg 18— @zJWHé@tn' By
n ne ereof . 52. Use or nethod according to claim

igEngHo Qﬁ'ch}’ Actyersgranindiegian s Q2% n an

Aﬂﬂﬂﬂ@ﬁ@éﬁkﬂdﬂnﬁﬁéltlbﬁ 38 &lairRed i ﬁﬁ%re@dw@%lhﬁ@vh@fém $1d dose
e or fod according to an of clalrrs 50

Y%EW%FH'% OF AHAR 5% st %WG%T sand |57anogen| c

AR BEhdJedIt dontBbeRdn Betchirped innaripvadyidpdin EaiBddsel vgau#ﬁbeis 0.5

sponse and an inproved B-nenory cell response.
Tﬁe or nmethod according to any of clains 50 to 53

A errauRogeaiccbodmipbsiTios ek cldirSa el 4RSI e Rl Jde volifhe is 0.7
i nduction of a cross-reactive CD4 T hel per response.

. Use or nethod according to any of claims 50 to 54
Avih griraufogsaiccompaeitiah ab B in claim 24 wherein said dose volume is 1.0

ml.
An adjuvant composition in a volume suitable for use in a human dose of an
immunogenic composition comprising between 1 and 30 ug of a lipopolysaccharide
and between 1 and 30 ug of an immunologically active saponin fraction presented in
the form of a liposome.
An adjuvant composition according to claim 28 wherein said lipopolysaccharide is a
lipid A derivative.
An adjuvant composition according to claim 29 wherein said lipid A derivative is 3D-
MPL.
An adjuvant composition according to any of claims 28 — 30 wherein said
immunologically active saponin fraction is QS21.
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response involves the induction of a cross-reactive
hunor al i nmmune response. 56. Use or nethod according
wa o00anys9ef clainms 50 to 55 wherein the target PCT/GB2006/004634
popul ation is elderly above 65 years of age. 57. Use
50
2.0 AR A Eh R gy ot ofirize et ingie gl
B%Rﬂﬁ)b@éﬁchmﬁ@ Ang saig ipEunelagically adtive pamcrmgﬁsactubnm piesent in the
bgﬁvé’rﬁtcb%Bsméh Lhee 5B pic conposition is derived.
gl ng

. Use or nethod accor to any of clainms 50 to 56
33. Apradpvanigamnssitiag acearding e é@)t @fcnl@me 28¢H S2wbereirearitiurhgn dose
BuiRMRIGHe Wpsyconpri ses an antigen which is a
variant of that antigen in the inmunogenic
34. g AdByPet campostion pReoTdiog tarmoridliaigs 28 ¥R/ whgrein saichihiTan dose

Sliitabfe m%gqsng,gm_ i mmunol ogi cal response follow ng
revaccination is any or two or all of the foll ow ng:

35. AR adifyPRAcANROIoR @§%ﬁl§@ g Piiaimaicg ot Weerainoaid

ArtpogeatchaRi& RAsrasdrR Bt £@§h6%t’of@§ ghproved hunor al
response or an_inproved menory response. 60.

36. g @divanigionmesiies grearaigg tt%aras{ %ﬂqlﬁ"m 281 - Hpwhereinesaid

@b%éé&i&ndé|sq&§§§§ﬁanb¥m9%3bft19 erature of the
cted indivjdual or population 1. A conposition,

37. ﬁeé BivanEORReSEeR SPeArAigY toamisf cime 28i i whersinggid

WEpoBkacdnafidé rgmeématén Qﬁm%fts'p@n conprises an
gntlglen with a CD4 T cell epitop 62. A conposition,

VaREORRPSHeR 8FeArTig ﬁ%a%fgf C&Fmé P8im¥ wherginesgid

MRS sYiEdNe abm'élét{b@ﬁml i€ pREmas 'ah'a?rﬁbu‘hPB‘fPZS §ES an
a ep ItO e. . Use of an antigen

ntigen wt
3. A4 ﬁ’éa'ﬁé?ﬁmpé?ékﬂafﬂ écwd'aa tq M&&émﬁ @8corpueereingaid or
Ineravsctodicdlly @ativaf sdpoflinvé Preabst 428\Enipt ¥ Mﬁﬁgl nat ed
the anti en or anti nic conp OSItIOh

e
40. fp agwmf ©mPe5Hipn AFCqrHiag g%%ny RIS 284 FRouhRreigesaid
Iﬂmﬁuﬁtﬁ@bld:a\j'\%@wveosfap@hw i§Brebehtt 48 -anftnt éﬁ?p?ccor ding to

g\l aime63 erein the antjigen for _revaccination shares

JRRSROgeRIC qoregqqltlo&ﬂchr,g tQienK obelaigst 1 -ggﬁ wherein said antigen or

antige@RHrépHiar0s idbiiadd fttﬁﬁdanfdéﬂa aoaéle\&mmﬁt(ﬁzv?cm nation.
accor er

42. gﬂﬂﬂ“@‘&ﬂo%ﬁn'%ﬂ%‘gﬁic’e a&B‘PFBB‘Qut‘P ?B¥1°ff fg?mseuaez Miragapsaid gntigen
a:obmrgant@ebpaw;onu& eerwwaroeh Baept@co‘dcas Hh&?n(tﬁmﬁé ein t he
t S 0 .
43 R Abodii Srufcsion s ABgdn ey eﬁ%%.% 3h WS saikaptioen
omarfig¥niofprapasation id défveli@om Cytomegalovirus (CMV)
44. An immunogenic composition according to any of claims 1 — 27 wherein said antigen

38.

41.

or antigenic preparation is derived from Plasmodium falciparum

45. An immunogenic composition acéording to any of claims 1 — 27 wherein said antigen
or antigenic preparation is derived from influenza virus

46. An immunogenic composition according to any of claims 1 — 27 wherein said antigen
or antigenic preparation is derived from human papillomavirus (HPV).

47. An Immunogenic composition comprising an influenza virus or antigenic preparation
thereof in combination with an adjuvant composition which comprises an
immunologically active saponin presented in the form of a liposome.

48. An immunogenic composition according to claim 47 in which said adjuvant further
comprises a lipid A derivative.
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use in nedicine. 68. Conposition, use or nethod _
according to any of clains 1 to 67 wherein the antigen

Woerooatdogeni ¢ preparation is derived from or gaPCEEB2006/004634

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

sel ected fromthe |ist consisting of: |an uenza Vi rus,

NRYmnM%erﬁ@g?m&sr itho ta%ﬁ%ﬁgsto B%espl N 09 sg@ﬁlgﬁ,& §Fzrlvatlve Is

fal ci asrm UM Vi Vv
vPrMBL.(RSV) . 69. Conposition, use or nethod accordi ng

tI'Ffe %@bf‘('a? Sn WhESRI &t a%ﬂ%éhlé plfebé‘r%ﬂérﬁ‘ﬂ%pédf,?%?je(hiaﬁ gl Jﬁ\(} L

fromt i st consi st
aefnediin payiobeime i tafOuie ﬂmnemwfa@wea)faubmummbgemé bmremsatlon for

Wdl&Ag, iRBhuARN 989:& JAE SR MdsPl J}eaﬁleoﬁhel fgﬁ)owﬁggg (i) an

COﬂpOSItIOﬂ use or metho accor
(REPYGCHCR4 Tepsl inmuee Z%SP@WQJ@gajmstaﬁldl@J‘Qg&rcomrégamatprmratlon

{Hé%cﬁ Qﬁ) érﬁlrﬂﬁr&}@d%n&ﬁéﬁﬁﬂnﬂu\?@ %%{?'ngg Qéﬁgé’tn alﬁsarﬁ@ﬁl‘? opgri}@enlc

03|t|on use or net acc g to
Rﬁé?'@iﬂﬁn mﬁr%pﬁ (ib BO&MPreVed Bumeroeryzet reppanse pyainstisaidiamtigen or

beefRforésarkicithakof €ast three influenza virus
st ?gl nspr |§ar. é‘rtﬁgoyu on, use or nethod according to

élnéﬁth?d70flvaﬁﬁ@?f@%0§%nrt§lr\grﬁelhm phany Brtigen@r aatigdnigeeinposition,
MERAREGLVA ab @ﬁﬁr?éaf in 'a%y bf 09l 1 {8k JngH&wH{}:;I o ﬁBElﬂ?tlon in

virus strains. . A conposition accor
Reedi theregd to 72 V\herel n at | east one strain of said

Usd biBfad \HcEsHing o @IBFnH 860} 51 H%Qﬁ bRBrY Brelhea%f s

associated with a pandem c out break or has
'HB?‘éTﬂCP%‘PrQ"@S%h%§'b@idB{tdé'él QU RARUlRti®ANdeni ¢ out br eak.

Ude oFme®IBR@SErHAY to Hﬁﬁoﬂ‘lalﬁﬁ%tﬁ@qg 52%@?&? fHe ddMifilsRL4Bn ot said

wherein at |east two strains of said | 'uenza virus

igImuIgegie sPBPRS Y RIndusasPatinan daproved GB4 deselitimimunietrespense
mﬁm;ﬁo@atmmrpbem@g she. potential to be

ssociated with a andem C out break. 75. A conposition,

seogpethgt ﬁeﬁorg@e&? amhef dImeISqited? Wharrin said Git4 T-eakimmune

leBp@ReShvoledIh®hdGaidh df Bf dreka0%actiertiSs PhefRE P&%Bh&
re aratﬁkq 8n thereof is associated wth a pandem c

ragikog Acepiding fRamnefeiiaimsg 50t Sp avhgeain srid hemora! irmane

n@@p@t&m.@vm e Rluctioh. ofé &&m@abtwecmmd@@m%na%gb%e
ccor di to any of cla to wherein said
B MEE aGeoTH B SR s G B0 5 e BearsbApaton i

elaérlyngsglyég@ (ﬁtagal n(s) | S (ar e) sel ect ed from t he
list C%Ba stin 77. An

shderpd ﬁcc‘ﬁg 'ag 69 a%?frﬁﬁjmaéea? éﬁ Hg' nr@;egtfgm qgalnﬂt infaetion or

digedse céﬁsed/\ﬂiyea patRogen whichid é@éﬁeﬁt i thé%a%géﬂ?rbﬂﬁﬁh@n the
eparation thereof contains between
%@' T KYPEARPHNQIGUG SPMRPSIRR IS BRHYSSi ti on, use or net hod

Wsecorriéethgd becordivg € afy & dEme 801i® 56 for M@étﬁinrhg%ﬁisfjinfections or
disease caused by a pathogen which comprises an antigen which is a variant of that
antigen in the immunogenic composition.

The use according to any of claim 57 or 58 wherein the immunological response
following revaccination is any or two or all of the following: an improved CD4 response
against said antigen or antigenic preparation thereof, an improved humoral response
or an improved B cell memory response.

Use or method according to claim 57 or 58 wherein protection is assessed by body
temperature of the infected individual or population. '
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65. Usapreasding ¢ gaimsRP @h4 whasiniie peligentar@ntigenie composition for

MAB6dIMRIOh G adjEvdRéle Wi th an influenza conposition
containing an influenza strain that could potentially

66. Ua‘a%C%dlaa.tfa@mG%whsmuBe@ﬁwvmes Ag dofined inany ehclaigns 1 to 49.

67. ARHEM4hiddseBf éﬁfnhrﬁ@rﬁﬂg%n%%ﬁ%bﬁlbﬁﬁs ERMe iﬂ'd?\? oftclaims 1-27 for
ci rcul ating pandem c strain. 85. Use or nethod

U B eRAY S 0 any of clainms 57 to 59 and 80 to 84
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g aration thereof is |ess than ant |
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aration t her eof ({1 ‘
&éﬁﬁ\?g’d’m gvax, B@ﬁﬁfﬁ‘?%%ﬂcy igkdrug (RR¥Y-hod according to
69. CbimbB3ifish, W86 oF i tHall éﬂ:obiﬁMg&Bbla@ﬁ@S'v%e@éiﬁ QGidatREnYh bﬁllgen is
n warts, 88. Conpositiogn, use or
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8 ant |
g( compOSI on use or method according to claim 70 wherein said influenza virus or

71.
antigenic preparation thereof is from at least three influenza virus strains.

72. A composition, use or method according to claim 71 wherein said influenza virus or
antigenic preparation thereof is from at least four influenza virus strains.

73. A composition according to any of claims 69 to 72 wherein at least one strain of said
influenza virus or antigenic preparation thereof is associated with a pandemic
outbreak or has the potential to be associated with a pandemic outbreak.

74. A composition, use or method according to claim 73 wherein at least two strains of
said influenza virus or antigenic preparation thereof is associated with a pandemic

outbreak or has the potential to be associated with a pandemic outbreak.
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the antigens being selected fromthe foll owi ng HPV
types: HPV 31, 45, 33, 58 and 52. 90. Conposition, use
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75. A

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

antlgens are in the formof virus |ike particles

A aﬁ%\)gggﬁhueswe %E’ Su‘l@ete %[auﬁ%%}h@%r&ﬁ%? 645 Vretrains of

said influenza virus or antigenic preparation thereof is associated with a pandemic
outbreak or has the potential to be associated with a pandemic outbreak.
A composition, use or method according to any of claims 73 to 75 wherein said at
least one, at least two or at least three pandemic influenza virus strain(s) is (are)
selected from the list consisting of: H5N1, HON2, H7N7, and H2N2.
An composition, use or method according to any of claims 68 to 76, wherein said
influenza virus or antigenic preparation thereof contains between 1 to 15 ug of HA per
influenza strain
An composition, use or method according to any of claims 68 to 76, wherein said
influenza virus or antigenic preparation thereof contains less than 15 ug HA per
influenza strain.
An composition, , use or method according to claim 77 or 78 wherein said influenza
virus or antigenic preparation thereof contains between 2.5 to 7.5 ug of HA per strain.
Use or method according to any of claims 51 to 53 wherein the influenza virus or
antigenic preparation thereof for revaccination is from at least two different influenza
strains.
Use or method according to claim 80 wherein the influenza virus or antigenic
preparation thereof for revaccination is from three different influenza strains.
Use or method according to any of claims 57 to 59 wherein the influenza virus or
antigenic preparation thereof for revaccination contains at least one influenza strain
which is associated with a pandemic outbreak or has the potential to be associated
with a pandemic outbreak.
Use or method according to claim 82 wherein said pandemic strain is selected from
the list consisting of: H5N1, HON2, H7N7, and H2N2.
Use or method according to any of claim 57 to 59 and 80 to 83 wherein the first
vaccination is made with an influenza composition containing an influenza strain that
could potentially cause a pandemic outbreak and the re-vaccination is made with an
influenza composition containing a circulating pandemic strain.
Use or method according to any of claims 57 to 59 and 80 to 84 wherein said
influenza antigen or antigenic preparation thereof is less than 15 ug HA antigen per
dose.
Use or method according to any of claims 68 to 85 wherein said influenza antigen or
antigenic preparation thereof is egg-derived or cell-culture derived.
Composition, use or method according to claim 68 wherein said HPV antigen is
associated with cancer or with genital warts.
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88.

89.

90.

o1.

Composition, use or method according to claim 87 wherein said cancer-associated
HPV is HPV type 16 and/or HPV type 18.

Composition, use or method according to claim 88 wherein one or more additional
antigens from cancer-causing HPV types are used with HPV 16 and/or 18 antigens,
the antigens being selected from the following HPV types: HPV 31, 45, 33, 58 and 52.
Composition, use or method according to claim 88 or 89 wherein the antigens are in
the form of virus like particles (VLPs).

Composition, use or method according to claim 90 wherein the VLPs are L1 VLPs.
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