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| NTERLEUKI N- 1 CONJUGATES AND USES THEREOF FI ELD OF THE
I NVENTI ON [ 0001] The present invention is in the

wo c@hds240f nmedi ci ne, public heal th, immunol ogyPCT/EP2006/066945

nol ecul ar bi ol ogy and virol ogy. The invention provides
Ccon‘F)o i tjons cont';];)riéli nB a virus-like particle (VLP) or

apspie for the pyoparatiof of a,peyerage. one antigen, wherein

said antigen is an Interleukin-1 (IL-1) protein, an
THdprbscht RAYERMn BlatREPE IcHRuRY o Prephridg A RINeHVAb&REY in a

li'nked to the VLP or the virus particle. The 1nvention
braving qevisei Hespresopt wyendrfoeremagtutirhygimpat providing a capsule

co si;tians. The cC ositions of this.inventi re ..
o8RRI Uitk 2 RGP SestRRER SRt VRS PRy BiSiee n
th@tapéalel ous human di sorders, including rheunmatoid

arthritis osteoarthritis and others. The conpositions

of riiRrehNN&REBRAPENRTYr Bo@HEeSEhb& @R sultiB BBverage

responses, in particular antibody responses. RELATED
maRing g0 829wi.LHawéver,dhqrotsent cxpstoigrebsutmrtiabean dsjiveria ngh

iR Efvc??d ftch R dontalRd toab R pH P RRE BRACSCS:
1991. . B 77(8): 627-. 1652 | i
o bieliieg i b Gkieciis hienly dapghdapt pr B2 Gitip SheleiPisn

inkleichRd;.S @y %Qﬁig#j&s_%g&dﬂ, %Nin?,%ﬂdirﬁg, Bichahd b Qaagal
activities through binding to TL-1 receptor type |
cofflitiohRIFor (MBtange,dtd mg@Aienstarghsuail9 9dhsitGyetto ok ygen&anight. h
Factor Rev. 8:253). Both IL-1 nolecule | so bind to,a
PegREsdpor rerec PR A ST b e ARk oo o ™ sk
frdgiﬁhidn&(? elohiel &1, bieiwghatdndiehnd QrBAISH inditshahStol@ld @URAvAMage of
play a regulatory role as a decoy receptor (Dinarello
thegualgy ofthe ingrodiznts @jedoki ne & Growth Factor Rev.
8:253). In addition, a third nenber of the IL-I
f amirogher phabldrh withrtex bpteorgeantsaigo i it @t crdss-adntamimdien

i b Pt aBS RO R Pslsr SR or R p S e o empplcs
arf L_c{ﬁ@nt@flly' Brew & indRE ndabhih&hhd GAMNE BsRGEsillieisasHt by tHeytiref

a and IL-1 b and ensure a tight regulation of the
capsifl¢ aprpemengntnass oh g mgahowihatKag persegudnslyiadiscighe tase of
- [ At | nf Ve I ' v '
g e Sl B ARRRSS et BRAPRE SR Kt ARy {ehpe an
isdus fwignaerdatr iga baieics thas delser a kighneyme ipsets esch as mint tea or
ost egporosi s and others. In each of these di seases .
othgrihigfly Sorxeysebriiatico e tep regidugiamoronsiiials Hralios Pacerial
- j I of di sease
SRR R R e R AT Tt
13:323-340).. A rec i-nant ;versi o f.lL- 1r
(O e R G g BB I St s hgerees
from fchjpuiled tco adista ftp | pei By &M hir Nghdt waS Bnpbamegite tdpsslevetoan
i nfl ammat ory di sorders, but the need for high systemc
CXHBHIAGVERSH BHRSTIRR HOt Wricsg the isapsulq yiytid therinteppal gaggure in the
. ) (dai o . foni .
cop S b BEUAR IR AL BT i 530 o picht o tRA i
exjrattenh ibalrelpatd ent ofaberpdpsalecA dqapaid ataptodbnarchta(prdcess of

5 egrutprbraBasy S W Tadmoron oal b sryabes spb B Ua
479 TRRWW GRS SprHeME! PRicARuLIAGD S35 RAGHOSS TS TRE Slolihd coffee is

whi ch potentially neutralize the biological activity
filfd i il @perge (E$learslodamda stoRedvinanye moaths wito0Bsigiifitdnt iloss ©f

Rh 46: 2287 04] New t tic t '

iy Desisaseonite ol et pOs dERPORN [ SRR GHERe of te

m¥hb&he UG Geeshiie RPN ORatef sthrks fo benBUttedlid @k R@psule. As a
anti bodi es by the i mmune system of the patient.

Svenson and co-workers (2000, J . Imunol. Methods
236:1-8) immunized mce with reconbinant IL- |la
chenically crosslinked to pdrified protein derivative
of tuberculin (PPD), and observed the induction of
anti bodi es which neutralized the biological activity

s . e o T T I L
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conditions. The gel was stained with Coonassie

Brilliant Blue. Ml ecular weights of marker proteins
wae@7gimMen in kDa on the left margin, identitiBST/BP2006/066945

protein bands are indicated on the rlght nargln Lane

P t t k Ne E
rein 60 5o oG YT P e D PGE RN S0 B cgndiigsed
stabRmeeBict drerha BNf0AmMA6 A1sB "p%d%t'c&l dikePd&hi streg’ ﬁ?@shﬂﬂe r@@ase

9-269 coupling reaction. Figure 2 : upl i ng of
andgag-cRrappnd ceditions vucle ajgssperifie tit bisrm¢tood.5] Pr ot e| ns

wer e anal yzed on a 12 % SDS- pol yacryl am de gel under

redﬂnwm@rsmﬁdu@mdnandﬁhmagetemmsmsnalﬁmdamwngoutﬂwinﬁwmn

massi.e Brilliant Blu f mar ker
o ROV B AL RaRgsp OB 15 CAToERR! it T PeFP T aPgihed s Poor i ferm
ot N hd b&Sra@t hiN PIRIHIIPRPLIGIt AL Mg 'al‘s@fcgﬂhpﬁéb dh@ndeistt
margi n. Lane 1: Prestained protein marker (New Engl and
foamdaﬁbsyhere(_famsmﬂsldelv|a\mcmwedq@1tt apish deprageedannotibene

ced mL-1 ai 17.270 protein. Lane 4 :
leﬁ§eﬁiﬁ P]%Fl#98270 coupl ing reaction. DETAI LED

ﬁg IPTION OF THE INVENTICE*E 016] Unl ess defbggﬁ
i QBSUIG PYSOECHH ECRIFS SYFIIOE Ricains Progdustéppon ver tea
beQ@IragésntthaM@ tdonBrbi@ g EB@%W B8RRI U N/ dt gt el @2 Gs not
by 6ne of ordinary skill in the art to which this

ofisnifemanit qualibe f@rigeexde0®17] Adj uvant: The term
"adjuvant" as used herein refers to non-specific
st iGapbdtoecantahing meast mn‘d,lgteuncésctfﬁaese wdn chshuy stagmrdlesvstunder

al.l ow. generati on of a in the i ch
SR MSTiElqTR o ueh e R ‘?1 ea\ﬁ’i‘awﬁhfé %@%?%“aﬂ generaletype 15

dRQRATH Bredh PLRRIPSS 13981 ¥6. 19Thid ARHBESSRBE isiiA¥QBA 8 the top
may provide for an even nore enhanced i nmuneé response.

ofPhe¢astridgd aa@ljﬂgwa down alnreuglothplge@tmdamffee rtbnongltl etﬁéter and finally

Fr gﬁ g’ r%é%F J&P%}rﬂr Ol?tsnoﬁ% ui?o{%lgsq M}I) gg%?%%tga ¢ Systems are

ba@w STy lslehtme Bhpreigch sitg tAgicoRoafcar daedidack sivras ;1 Bse
m neral gels such as al um num hydroxi de, surface

2092{01¢ 8330 a5 grsinecedaraydd cagriflgassneleas il 20020 1583 87.
pol yol s, polyanions, peptides, oil enulsions, keyhole
| i Pl 6 hebdlyedatésts a refiich pam@@aémoffﬁddaMamndelamﬁhs

BCG t.te. Gu
beSiBn BEAAE Or AP AR (SRR e Mifgion) The wdpyallof
thK PRNAgd R foRfedfidm aRMitbiRipcadlbdbiembribhiatoré@Ro Bcourage an
adm nistered wwth the conpositions of the invention

evien Elowod, waser thepugh Hstbovergee pearkege. (Wsrisiyh osiabrgshness sif the

i TR TR B Bl N chBE w5 oo R D8R i
utaizdd M 68 o tha@hm@get AnetiBnplodblyn withsuddjolivint Ifes G@that

so conprjse a mxture of these substances. VLP have
bewef@ae GReE be plg@p%ré*s eqr}drs}efad e thgAcepicnl SRR, Midb v er-) afifle

be'ir%ﬁ%lleaéééﬂﬁl&ﬁnﬁ acRspcused within the context of this

cation ers to an adj uvant not being the VLP
us ve
L | 0TSO 45 OTRAS, LATS: o PRD Gy RS pRe
Wd%Sr used 1herel.n bart) heproeided irnddvigednd direét@nSthicagh the upper side
nol ecul e capabl e of belng bound by an antj bod
ofthegqriridge @@fgbe\fer%gpmol loricd e A desyersidendich e JélﬂF e"l'shls
r
ool CALIART e REE: Rl aRA AR, |
intvedurgd tt&omgnthz édittay stdeend mpwaels syts tlenbevachizo prdaiacn glowever,

indah pel o AH e RSB NG DOOLH G OB P UARFBR e

B- and/or Tlynphocytes. This may, however, require
that, at least in certain cases, the antigen cont ai ns
or is linked to a Th cell Eltope and is given in

adj uvant. An antigen can have one or nore epitopes (B-
and T-epitopes). The specific reaction referred to
above |s meant to |nd|cate that the antlgen wll

Y T T e - g, o
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nore preferably at |least 95 % even nore preferably at

| east 99 % and nost preferably 100 % sequence identity
wowrdhoeays one of the sequences sel ected from t PET/BPOE066945

consi sting of SEQDI\IO36 to SEQ I D NO 116, SEQ ID

NO .130.tQ. S n ID,NO .163.t0 SEQ ID

wiles ey Siamard B RSN e TH hoguiny i i s o

bo@troﬁf SR wccmfl@gt% th@p@e@ﬂ’t théatil@ﬁot‘hg liftrodubtidn M RERBRLd hot
IL-1 mature fragnent, de or IL-1 mutein

W%t@mqwﬁ@saeﬁ éledqevqlag@pwdqrmw neidpirngaigs the powder more
eff1 t{l)ept' de having an am no aci d sequence havi ng at
2831780 % preferably at Ieast 90 % m)re preferably

Ven nore ef er ab] t 99 % an

ot bk 8740 1460 p Gyhieh 8l leiont Yo R b mirgerpfien use
Wl@ﬁfn thé Car R G M %iﬁﬁﬁaﬁé’réxﬁﬁf@ntt!? B nAHR FORSth $hARY af

SEQ ID NO36 to SEQ ID NO 116, SEQ ID NO 130 to SEQ
outifb)wu@f a11 wean@msE@n o finon t@é@wm@&@m lmeN@tlon 66 thehedium

d h i call an
T R RE 8 BRSARE o dE Gl Gt histiogfgen:
th@ RbfBInt PESitiesing AN thelcattrid® @GiHgaust all@dfzﬁf(ﬁ makhMmiddtlow of
not necessarily, capable of binding to the IL-I

the aguepppmediyen thigughdhe prraidge @melgﬁa&oﬁlﬁr yyEsally gsicgigdc al
cagtfltrc)lgé/s ﬁn%lv%%&%as tloB gkwﬁlyﬂ.h‘ﬂﬁt{rﬁl %‘Eﬁqeﬁﬁe ;ﬂq as %gﬂd dtl‘l&y hus

byhedtseiportionedths bt:@eragb 1hgretl1eatspmherpfo®é ehig ,dod:limdnt alaphathat a
frag I L-1 ha mature fragment, IL-1 alp
h%@aletgﬁzé Oa?nt?ftcartrgq%ﬁ RHo VB B idhing ds prablarg ip rpartlcu'gr by

arfinb BT énVLﬁJ\Nar& QRAIcR] bmo@foe%em{aaﬁﬁpaﬁcﬂ&tﬁ@pé
antno aci d 'sequence having at least 80 % prefe

at

ot R b e ks TBpRRAE UGB od £y %%Vgﬁﬁﬁé %%tsm
teﬁdslste qtagg@ f&lel tdﬁntﬁi éfithaedriridan pecnnse of 1tst].c desisethaeiRd@gher than

sel ec rom t egroup consi sting of SEQ | D NO 36 to
th gest PEY e 3hergers, |a@exﬁsa6%cor§9@rat@nm@%wtt@d§mf

| Y

Wﬁ%%% ngnt v ltltpiié}g r %&érag@géﬁ%ﬁ r&h&fﬁ ﬂg In Qﬁeelgcﬁfoglggf the
cap SHE) shh @68 peinf @“ﬁlﬁBj' notLddlivbret antmﬂhﬁempl AS aTemultt éllem:sultmg

"] L-1 betg nol ecul e art |
oy baTeS T Dreai T e Deg R e v SRl Sty
myeaﬁﬁﬁntheré ks d nRAl@ oVELMNE tHi§ AYBRAL, | L-1 beta peptide

IL-1 beta mutein conprising or al ternatlvel y

CORS,

se%s%é%% r AR BB by PP L
préfmotes pptiprledcadaivny fatthd papiraBén 64 a ew @nvemgeempirthé bkabl y

at least 99 % and nost preferably 100 % sequence

| danthid presint pphioyticn) aleaénﬁdw'&amweﬂca&trsgbesﬁ ‘g cldpeMare

the group conS|st|ng of SEQ ID NO 49 to SEgIDNO62
Coseéﬁrleéamrmymsm Tihp ey %psu&c@vuﬂtbemﬁfsgmp hored; Fhaveerds

RSB 113040, SER R SRR 1tk

refenbiedherbgiid ofiat kérves toahfuse thethemamgd ingledbmtsa nitd g@Geally, hot
(SEQ ID NO 64). [0029] IL-1 protein: The term™"IL-I
WHFotein", as used herein, refers to a naturally

InQREPHeldn Qp}ﬂfc‘aﬁ&i Mhe MARMRLNcR@hhali@l Wil &/ JYorGE WalsubiYas
protein has an am no acid sequence having at |east 80

grogn tpa,éﬂ@ﬂ@tm,wlme 0% ahal &0 flyoured ‘@a@néheubabcbryfnat teheﬂm term

" %, even..nor a bl 9 % an

L A G SR R P L A S R
ID NO 36 to SEQ ID hK)GZ or wherein said naturally
occurring protein.is capable of binding the IL-I
receptor and preferably conprises biological activity.
The term "I L-1 protein”, as used herein,
preferablyrefers to a naturally occurring protein,
wherein said naturally occuPring protein has an amni no
aci d sequence having at |east 80 % preferably at
Ieast 90 96 nmore preferably at Ieast 95 96 even nore
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J . Biochem 104:837-840; Cehrke et al. (1990) The

Journal of Biological Chemstry 265(1 1):5922-5925;
w@encad4rt4 al . (1991) The Journal of Bi ol ogi cal PCT/EP2006/066945

Cheni stry 266(25) 16265- 16268;Ju et al. (1991) PNAS

88 2 58- 266 et al 1992 I ochem

SRmedl ﬂfe%hlsee#e%iea%slé@ ROt of s pewgos o

mgg 583-590; Camacho (1993) Bi ochem stry 32:8749- 8757;

Baumann (1993) Journal of Recepror Research

13("I*hega}es%14t§ Cﬁr—,@gl’on (W?Eﬂes(a 85%16 ﬁﬁ?ls‘]a‘a t@@'to BEw or infuse

Bi ol 6 ry 268(173): 977 1- and
beSkmpercigiattevErh O hacliye dlat may G(R)Nd2106 -f(ﬁ]kAV1ng hdvantages:

di scl osure of which is incorporated herein by

r ef ertaaqeality GD%]bePefreieecfah&ié ihlprdveihgarticut®niprelsgorofo the

preferably consi st of pol ypepti de havi ng an am no

beypiage srgBRiOnRLRe B ﬁ@r@stﬁ rotriheredushsl HBDIEY 4

sequence of an IL-1 protein, an IL-I fragnent an | L-1

mat urtBe Fzpsglventesprorapliqajed|ang dess crensive 10 produce,

preferably 1 to 6, nore preferably 1 to 5, still nore

pr efﬁhabtxgpreﬂgetdaliﬂeryst ¢lednenandit pedicey @tﬂliyninatttoths fasg ¢riogs-

mor e %refeﬁgllé 1.to 2, and nost preferably in exactly
coptaginaliPnANd IYBER? K54Es) , wherein preferably said anino

acid residue(s (i) |l eted from said pol ypeptid

(i)} ﬁ%%t}‘ieé’&n?en?f&ﬁ% 8?1?&“‘631519%)‘&& i-Bre InSgrtoR )an% @EF&E@% B&he
lmpacﬁﬁgkgg&lg@hﬂgoagfd residue, or (iv) any comnbination

(1) to (111). In a preferred enbodi nent, said am no

o G SRL WA VLIS SRMRRGY LA RIS i ﬁ&ghmﬁ%fa&@ o a

preferre el ns co r pré erab consi st
a@ﬁﬂ@ﬁp@h@p@pﬁn@@l@@wbm@m@anﬁﬂbﬁﬂx@@ndmﬁﬁwuanQEwm@tch

differs {ron1the,an1no aci d i quence of an I|L-I

pr ot FRELO§HC|CONAITR HERFR{MOTS cxFragLingredignt e fr agment ,

pr ef;ﬁ@‘ﬁirgg Wil @amh% alRhdtfle fil fbe ofﬂﬂe ndiB ﬁul@

preferably 1 to 6, re preferabl 5, sti nor e

pr ef\elnea&:ihyt donpwisds arsovdrilowovadl tbatef» poatlncbry:dln tle Bith sfithe|

l.to 2 referably in e tIy
ittt afr et Sy RS BB St desy o
ap@f-’[h&l Jr@$hdb@hisd watheut (dakt SRIpRh&drd hems Rl @sﬁé@dlv&f»‘ th@tﬁre
||) inserted into said polypeptide, (|||) exchanged
atzgvomerns capabhoo rpduairgetd trspeasivelyi ndicatipg eldatsit Aag i on
o rqéwgtep |||) [0039] Further preferred IL-1 muteins
V€ REYSY nore preferably consist of a pol ypeptide
havimgtherm@w] the filetiftly salpereabmhixehdd ibiedow bamdilhe
am no acid sequence of any one of SEQ ID NO 36 to SEQ
horponel plgncpassegthrongicha gn¢lgsusemhppthgasule i orieped g that at

B DB 0 PR PSP Kooyl O

meas £is plaetentaviegaill flame?2, and nost preferably in exactly
1 amno acid residue(s), wherein preferably said am no

aci dricesbeyedco)ding B dric)asple 6f 8d ifivedivs Bul wRBbYPEMide be
(i) inserted into said pol ypepti de (|||) exchanged

bawpd AnesphiBeoraisahsnoslel dheransulpies, desiened (p)bekave ks srhonb
f. ddn
en%le(the) %éeng%él Cgl:l(}e Tr"elfg%% t@gé C}ﬁ{lﬁ ?la ':[(fgeclohle dlg}éh? d %hHe at the
saﬁie tﬁm nige Beeechgs aguelicns vdn hﬂhu(dm‘ef@dsbyfth@metm@g ﬂﬁlidnhlerefore
acj.d sequence sel ected fron1the gro consi sti ng of
avpy n%\?pgpaé%g gragrdhg eRolgsuendgnayyng tﬁ@tgsmaémfn fepys
h%%ﬁégﬁ; B&%ﬁ akiay SEQ I D NG 63; or (ii) of any
e se ected ron1 e group consisting of SEQ ID
NO 64, SEQ ID NO 66, SEQ ID NO 130, SEQ ID NO 164,
and SEQ ID NGO 165, nost preferably SEQID NO 64 in 1
to 10, preferably 1 to 6, nore preferably 1 to 5,
still nore preferably 1 to 4, still nore preferably 1
to 3, still nore preferably 1 to 2, and nost
preferably in exactly 1 am flo acid residue(s), wherein
preferably said amno acid residue(s) are (i) deleted
fron1sa|d polypeptlde (||) |nserted |nto sald

o o o oy -



10

15

20

25

30

second attachnent site is linked to the Cterm nus of

said first attachnent site exclusively by peptide
whownds2414pr ef erably by genetic fusion. [0044] BECTIKRI0D6/#66945

“l'inker", as used herein either associ ates the second

atta hment te w nol ecul e, or

PRt e St b Pk bpesoset f S srh & Mhings gt

th8 e&\%@hge; bAEH PRRYmStkik Rop-H601h Bfradd 0)‘1&1 Bewld gnm&e the@®nser

used herein, already conprises the second attachnent
liggiid ean hwptmd ynddhel agaatagenol the upwend dietionst bresdng were
the ls‘%lf)ngssao Rroc}uc I d r e@ lyg lé{r?% %BWE}E g}rbfan%lr edgzisu go‘%sys ?elaerﬁrel the
diSadRhii@oed @if dadhi d’ﬂ@@fd ‘brewingpaintiptdgl ar when a |inker

accordlng to the invention contains at | east one am no

aci dnoas e, thyhiligring palliod thescapsyle pgpndsgybstantally gloggiad
wﬂédlé‘ krﬁﬁsvef%ﬁlese:cp&{sﬁiﬁtﬂé ﬁsb.llré/ Ys e REhE b@nodi'%%\é%clogﬁlie%

oes not | suc ker consi st s excl usi vel

thefopeoti thmcra:dxbsdrer\elserduhe sapsakedn plaf:edaml the kmwmgmmdstiomgﬂoé

an no Cld resi dues_is referred e ment
fillgrog sy ‘?rﬁ%%f?‘%ﬁ sul ﬁﬁ@nﬁrf ﬁ[f?ralgr ?ﬁJ thrb rﬁwefi nquld
thhd s Qi(ﬁweﬂ%&%ﬁ% @F@séﬁre &R %ﬁ&gsﬁg af@h Wiod/ ﬂlé@v while the flow

occurring am no acids or unnatural am no acids known
rafercan lfeyavithin ielacteptablatang® or mi xt ures t her eof

Further preferred enbodi nents of a |inker in

ac canan tp&fWréd‘laspéﬂt,Sthh oveafibivonalho thooh@ald ieplaced separately

indit enadiniateihe RS dmeftsoh B acdcthe grerow wall s Separate

fr&h @M@é gcmlf With ah M eSrsithM %ﬁ&decmere 'BHMe'Bﬁ Mn ah&lﬁef Sossible

usef ul the present 1 nvention are nol ecul es
m@dﬁ;rﬁra csaert@vaw@ﬂ am thal fidydring nacany eteaalfdeyht \ﬂubrfoamng an

inLRDRRY. Theioae BT bavb fereieB e eyt A aiger picce
TIRkEESIRREMofs SbnfR Fbi¥le-the CyshR@lck¥bt-willhe d@l@s)er lighid! -

or heteroaryl- noiety and additional am no acid(s) can
padtigroingbe hetéam af;theuenklewe foelmgtah@ tp rtregerm thle rﬁl@ﬁng oalland
mc?vﬂe\%leu vvka)1red1}(ze Hef ggr%ergf ? %1 nspa ?hé I('l’ensrgﬁ((:lci) u1d 2 tHust 1%0 lopger
pdﬂiﬁh@wy%ohﬁnd@lﬁﬁfﬂ&f Bdtoyn BythveMcledur@but cea% dedvén 6@viadoggit the
bond, nore preferably by way of at |east one peptide
infgpshigial $ngce srelosmpg- &he dimensiticay dhpptegeiiet srace e igAge ef from
}hﬂ ﬁﬁnﬁﬁ&bg@aﬁgﬁ jqkﬁferably is an am no acid
erab y

mor e an am no acid |inker

consi stin
o e e herh s 81951 dnshaft” R, ok PRSI HE hs oY
pudbiuR®indfhind k@S sitlated A v6 @it %t tHfheldhin kage chylo sure even
genetic fusion linkers preferred consist of 1 to

prﬁ%fadylsp thest anegtpToyis sybstangially orizopfally afigped yith thertap ryd @f thp
r
erkop; AT ytsh T8 SRR TMEL BEY lerked ReRuidfliaTER provery
subokcrggdnat k:dnsfequsendp peapeplyitseval reptireices afhy fitlarpslesdl odthe
GSG ( zﬁ? E NO 189). [0045] Ordered and repetitive
englosiug ey th Peys rﬁ%@“@%@@nﬁereln the term"ordered and
repetitive antigen array"” aenerally refers to a
r epelatanAGenEPedr ﬁhe éifiteaﬁg gl ang the igeifare et japesbpignially
patrz}ifell Foa%aci’{ oﬁfeg Uk ﬁlﬁé thér%eer%r q.jc? éro%{ot(%{ﬂefe?ireg@ ({f)ﬁtlé fense
pacl al "arrang enent 0 anti g
11qu1d toshbd mk&dpqmtalrdiy dut z{lecsghe dilicy ezlau cath filtemnde erdmdl lig@id at all
|nvent|on the repeating pattern may be a
1%%%@% FRclowie g that kgrid a%tr@}%#éaf ﬁé?#@leégﬁ?‘ﬁ gate through the
fil Jﬂ\cﬁﬁﬁ)hpeﬂe RUG e ARingR0d G0 il rahas}?&r@ the VLP of RNA
acterioph ges are-typical and preferred exanpl es of
sui tabl e ordered and repetitive antigen arrays which,
nor eover, possess strictly repetitive paracrystalline
orders of antigens, preferaBly with spacing of 1 to 30

nanoneters, preferably 2 to 15 nanoneters, even nore
preferably 2to 10 ‘nanoneters, even agai n nore
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residues in the reference sequence are allowed. This

af orenenti oned nethod in determ ning the percentage of
WO denbitays bet ween pol ypeptides is applicabl e tBCEHEP2006/066945

protelns pol ypeptides or a fragnent thereof disclosed

is in entlon 0054] ..Thi |nv ntio OVI
DBsPe PRSI HEPROBSIHGT RHAaT g A RUnIable
m&ﬁsﬁﬁ@m AaAbMAAd celan’ol b dpeAt R BBFbre %ewlﬁg l&umwem pressure
Conposi tions of the invention conprise:

togise epthe enepaurothah watld negstivainalfeat therquatit ﬁh@hlte“@dt e,
beefe}‘leiléselz&] IOSWZIPI\'?IS%? 2L ;e)r garttol 1}%'8?0 I f]qtljl%](lVI flfﬁ %)elvgrealg art I 1cu1ar to
rediiciigenbwityn at | east one second attachnent S|te
wherein the at | east one antigen is an IL-1 nol ecul e,
pr efl@rabinyr SRLB &fbddinbnt M o%ﬂkbpv w8 @brﬁbﬂlg& apfeaétla ﬂre-
protein, |L-1 mature fragment, IL peptide and IL-
mmﬁhﬂt w@icr{lowhpar ity Tha)overlpw( ¢sin @rmemewqtnonmdse of the
h th ast, on flfS& and t

ca RS e MBI wh B POt InehPfs e S ibrol Sy s

clésind mBkBEAnE OTRNBoGR Bici®Fdnk Che cloSOthaTapsuld @ragasfight manner
ordered and repetltlve antigen-VLP array. In preferred

to dmpEyE eshmaingmangeeofifrpslaipss ehthe angredigns C%alnﬁﬂl B¥ e gp¢lgsure.

5y S8 R P Bhy es BpL TE e

orl feregdn t2b8l(ib ¢dpsiile iti0d. el Eshamachihdkeediving thé eapSGFeE The

particle. [0055] Any virus kn in the art Vi ng
IS T aarhl?f‘dpt}n@tyé%q tor Jyming %9 < fordhe g%h@@r %@3@ b
be¥hiagObuthd éﬁ}sﬁ@rﬁ&felrﬁﬂ? find AEbAYERH hurtd l;vﬂér‘e[naﬁd ve

DNA"or RNA uses, the coat or capsid protein of
sigrhficint pantiveprassed: asbetthbuipne gereatiosmeof VLPs have

been di scl osed in WO 2004/ 009124 on page 25, line

10 Zh,on6RomAGetidg thd ¢apeuld toRdBrisedndhelh aphgeodBilow inf@nbane

page 31 |ine 4, These disclosures are incorporated

thﬁéﬁ‘éﬁeﬁﬂ’w Gihin peasighbMBRRY. [ 0056] Virus or virus-like

particle can be produced and purified from

vi r udcqording teelhie dmientieny [tha kil ing Tyl s@sefetabhip picriakricated
ﬁlYér rn]tlje%he{ %F%h @1% {he (‘f{nfctloﬁ o ge%‘fo?rem%ggs{i'{aﬁg §o§1tbq@ k)gmgfés from the

brawecf Baudl T_,?hemﬂtbr rn&mlha @atbevc@namitdam*om rafxaﬁtaﬂymfsnatéﬂiéls
~irradiation, chem cal treatnent, such as with

inelyding) R RoHEMERd (0 PSR &7 i NORMEOVER @OFEHET. AP YRERRYEHS
P g R RO B A TR i
ongar et Eltesngondices shapalow cheefrecapdsagherf dlennfused snlaﬁndry while

.sajd virus particle is a bacter. hage n
sigeghene Iy P s S aiRest s st e il niRable
mQﬁ&Bl@E ﬁ%maag%art@[b@ MhRkEuhrenea (dlldBRke, Rh@ﬁﬁéﬁﬁédﬁa is

said bacteri ophage is an RNA bacterlop
impeltenitte cnafinteim Gbmaforily GicasolaPpatcle goBgy flom t’méeaf powder

o EbRLD T Tary Bt rish ot Be shofad SRt

prfeRiblybaraticightly GRIATE AbYddtH@MbovthiidhSeRleNAY §rda@8 B of water in
sequenced and are readily available to the public. The

they émréoselﬁ@:wamhqumof@émlsqﬁl@%eethﬁ interptitid spaggiang block the

e
bepAR0E b B (b St ons s B b iher IR G EPRLA b Blsquare
méestofitls: fikdrBhould be pmfembhy oo @eg/gé e)fenan@’e |p|réfadb1y above
artisan. 0059 In preferred enbodj nent,
15\/$/PUSA]|SP’kt B%?.SW% }net%e smiwg%g Ougc} rea}aelé%%rf%ﬂy?ore the fluid
Qac’dﬁt%% Qe ﬁl'fé?%?&mi ?@ BE sPfiekhl t%slet ﬁ@\’f%ﬁgé ?ra@é'r%e slowl the
ragnent hereof, of a virus selected Tormthe gr
conS|st|ng of : a) RNA bacteriophages;
bact eri ophages; c¢) Hepatitis B virus, preferably its
capsid protein (Urich, et &l., Virus Res. 50:141-182
(1998)) or its surface protein (WD 92/1 1291); d)
neasles V|rus (Vﬁrnes et al ., Gbne 160 173 178

I A PN\ S r \ . L1~ ™ o~ a ~r—a
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copies of the coat protein, which are linked in

coval ent pentaners and hexanmers by disulfide bridges
w@ Gooehaadmadi , R et al., Structure 4:543- 555BCT/EP2006/066945

(1996)) | eading to a remarkable stability of the Q

VLP de_f nbi
rifi Bt R eRe S ooy For Bl ACm Rt cARBa dgpied by
andduswrfnlegﬁh@czrfdﬁe ﬁﬁeﬁhﬂ%hoﬁbl%%}bﬁaﬁgm trﬁ%ﬁbrtﬁhe 1(2@9%16; more

&
or |nconﬁlete nked. The capsid or VLP of shows
preﬁﬁrr,@hahl adhan gﬁﬁ@é/mo Toe éiétnt me@nﬁl opB AHse barf@lrmrélrrétalmulﬁ@de
e Sur n observed that DMSO and
o e PR RE B R RS RGBS 50 06 and
guanindi MbAyNIRAGaIE E@hpraRs a@SVd‘ilt@ah iastatMdie thethetif dnddhces
t he stablllt the capsid.  The high stability of the
t eapsefﬂ@Wdrlervﬂamn%fA €Ryer §arhpe ?aﬂgleﬁlrﬁré@@bugldf@éft heat lpgpt one
I
PR R SR b TR SRR B cov T
coptetsamyg sd mriseRtiyehse [t@ﬂ%ajunawaﬂatwsreapmelﬁlbrahe dit wdsistssinlopk®ing

particles of RNA bacteri ophages articuylar of @
S FgrtFanerio Sksals e AL TGN quf‘%ecrﬂmefn@r i g seagad he
covBr ¥ Qgéigérﬁ%)@ém tfl@ FcHibe QU &t ffce Whkveln 0S5 BaleWt h

incorporated by reference inits entirety. Particular
;makampreunenmm WD 02/ 056905 gave detail ed descri ption

t f VLP ticl f 3]. |
anot HEr St oldie bR HRAtEe Fes QUPTBIT o epeips
pa'rtsofalhé/éa%sﬁﬁt i hrast &, 19 pRage KA Iess E)h%swal interaction is

Assenbl y- conpetent nutant forns of AP Ps,
progieced dFigcAHRIB Venat st branashiethartivridcts eselts indess srosef
COB[@?I%IHEQZ?OH% ?@n& ?es?gf[ %ﬂl%g t héc%?tmca CPGF %aﬁ %e %ﬁtwa%eecfj
nvention an eads to ot

usnrgeafnearche@h@m@@ehrmhenﬁéhmhe . Ny §51ér odd driViéa ﬁ@ﬁ&? ePhadEhlly
describes, in particular in Exanple 1 and Exanpl e

byHEsuLS Yoot meshapicabhsirrdichgtenmpben ebdie Hachisi ns, an d

her I
pur i THEAReBR L B8 b 08 AL PARLERRRE ohb e inthe
oxteeﬂce;v wallyr wey cofer nesherancer créi2(5 WiRsnaselchinglaky the
and can _be linked with IL-1 nolecule to

no%ﬁnrc E
‘“F Ve & &m%Hﬁ’ & PEFTHBMAPGEREFAt e vacci ne constructs
di s pft?cydo@gr ﬁl al'sér bé ofTRh SRULRCRIH BRbRE ﬂleaoréxﬁ&leﬁd\l}hél ve
manner. [0074] In one preferred enbodi nent, the VLP of
smdeghly tv & hevepageaotipt theles dotincdimgn dtesovef{lav apdrame. Foodts, it

cRrBrie £ heMiedlit eBiPegrome ot Dodths PRagigytow o

a b&eRabudét Athd ?eneone | ysi ne residue by way of
substitution and/or b of deletion. In another

pr ef A¢qoeding Fouwihes rﬁttnctlphfé aypapt of the gevarnthe geyasigan comprise a

o TR S BT BT SRR B 10 o

mnht@mhee@ﬁhmproteln has been nDdlfled by addition of
at | east_one | ysine residue of substitution

and/ rtfyremﬁge Beweddqrd pygnbe Chﬁ@naed Repghy, angd yeigniqaly drto
thg lfaer 3&1&1&(&&2 nglgg f‘)é vgiu e?l?éegﬁ%ea. éuéﬁﬁ e%%g&ﬁé E%{égungudﬁl?%@f
prbmelingra exsylhenglery ulxucapksie di tltehmc‘h{hte of a virus,
pref rably of. an RNA bacteri ophages, in artlcular
s iame e @ahﬂreéﬂ%nrglebrﬂ el G et of the °
co[vglotﬁéﬂ is 'sﬁbs%?iaﬂﬁ? $s1teth EBARiIRMeant BEpGRARE i did £ ?
and vacci nes of e invention have an antlgen densi
merais mlglsfpr@nomlgsa mreﬂf”dirrecmth@f't gypmodchnviilyless cd]en@ (ofythqr basved
ei.n refer t he avera nunber of
it raEhfie b Rk Rreat e A TSR BT R be L Msispiye siare.
coat protein, of the VLP, and hereby preferably of the
VLP of an RNA bacterlophage Thus, this value is
cal cul ated as an average ovér all the subunits of the
VLP, preferably of the VLP of the RNA bacteriophage,
|n the conp03|t|on or vacci nes of the |nvent|on

NN N n o~ o I o ~d oy o, . B s
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[0084] In a further preferred enbodiment said IL-I

nol ecule is an IL-1 beta nolecule, preferably an | L-I
whedod/ogsot ei n, an |IL-1 beta fragnment, an |L-1 BPEL/BAP2006/066945

mature fragnent, an IL-1 beta peptide or an IL-1 beta

ej.n,. wherein said IL- IecuI ref r abl

e hud SV O s it Grhis g Comu R REREBramng so tha
th@ HoyRE@d 818 pPhspetpGn @BedHdNRodict HorkAVANGSN RAVIURdS ﬁioperly

| east 80 % preferably at least 90 % nore preferably
coatrolleshst 95 % even nore preferably at Ieast 99 % and

nost preferabl %s uepnce |d it

of tHE"SUGLERES SO%gheﬁI B PSS ng’r S Eesc%n FLtvep %““CI“TG
m&mQok PulNQiré 9nd1§htﬁ1%,meiﬁﬁ?p la&d\@ s@Hstaristaldy lobp Mide Qégw&Q th@

NO 89 to 116, SEQ ID NGO 130 to SEQ ID NO 140, SEQ I
cones; relagine tp aereem pf thocoygznd Gxe @Wﬁrté%ﬁap@pbﬁ@r ?érea@nend of

thﬁgﬁec L%:ng%tépr e er aﬂﬁupﬁ{?ﬁﬁ)gm ?%l{‘ig%et a Eg?églﬂlﬁlséap%‘l lpg&nabe

or[elnteld 1b atcac thaagne postiodr whenriris inlsertedbﬂtlas ratvitigadevice Whlle the
E wher.ej n salg IL-1 beta nolecul es preferably
OV@ SP rerayiBeApPEbls ePsPasIy JERYHTES Rplepconveniefice
fongeyﬁg tide having an am no acid sequence having at
| east 80 % preferably at least 90 % nore preferably
at |lpast poSible Ir@ale,rthﬁpme:urme efdcabigynatns cansinsBOobatdedt one

o SRALR TSR 0 % BRTPRAS SR b DBl o
thé Baf¥le. 114@%&&5121‘[35@ th&e N a 8P of R ThachIRf EhARriorRbdnlbe
NO 64. In a furthenmagreferred embodi nent sai d

mmhanwhltﬂnééqn IhézdliaghgrA mechanggab periforatog par) be enef orayere riilteefﬂi:s or
bl%c!e%{ zgllﬁ f (lir)rllEh(iaper orator (Rt rcienlefotrr %90'? Aud vagrjseorf%ut%tc%ﬂ Veloc1ty to

pudtehBY p&IfMaartﬁe 6‘&@ﬂ@¢v®va§l’lf Thisﬁﬂ(bdé@:nh@le@ ﬂﬁreﬂlhcd cohfpt&iyQind
and, still pore preferably, additionally also conprise
prafustionicess obibeicarsle: [0086] In a further preferred
enbaodi I
aner Sioier SR, e ch B ARMLE i< Sipphuld oy LB B Lo, e
covor, eng c@fsersadt] ay lcasrnmieStexwat bkad@ dlay pappriisce a pasfbragrafihe
am no acid seq ence havi ng a %aﬁt 80.%  preferably
PURCIUF EERNSHEN 6f ﬁa?téva&%é% ¢ beEindoge Qhpaully
beTRE SrdliRE OF AhY s@ht o @&S&e\%glg 'ﬁ’r@&gs fﬁQﬁHerRB %fe%featﬁe }Svélrggw
% sequence 1dentity wth any one of SEQ I
apSEQellmthd@eali’ng {aid87] In a further preferr ed enbodl nent
IL I ha ein.,.
sa amecepsff BiEbsbPaPR prapsuBRysBomsty Jua B loghate o
prape"rendeﬁﬁfnqmw drewpsdsice WithauRe! yeemts de BRI EhnSHAve an
am no acid sequence having at |east 80 % preferably

elmgateéash@pmlth/@n ﬁ@ﬂbdlﬁmefeeaﬂém shoger trangyersa) gistance gagthe at
refer t
ogeq %nrtl:f(t:ug I%P frans ot & pungfJI ?%11n%?ca %gﬂl%aligo cisahe Sggﬁ%dﬁa?ég t;hggtxml

dlﬁﬁﬂlcﬁCl\ed résutimhi Imeergg Gatpedctorifdesitthd ga;@ﬁleSE@plréaeN@naﬁdt 0
SEQ I D NO,. 48.  Most. preferably said IL-1 alp protein

orjegtatiop ik i 41@‘3%(%@%@6&@6@“%9& ¢ Gapaule as #GW&I?HPEWCI

I or even nore

I B B B A o AL 1 having | east 80
% pfrebatimbhty ofithel fraseht @DOeronnoitleopr ef dasatibod, by wagast
9 ven nnre referably at least 99 9% and ,nost

exam@{ ceanbp W 6 9 e eSS BRHETE e BED NG 36,
[ 0088L,4kN i@alsthdnlffe iRihB6f 6a SIRORITBMhe S n BRIHe
IL-1 proteinis anis an IL-1 beta proteln wherei n

brewing actorflingdt a fpstendiodimenéf er abl y conpri ses or even
nore preferably consists of a pol ypeptide having an
am no acid sequence having at |east 80 % preferably
at least 90 % nore preferably at |east 95 % even
nore preferably at | east 99 % and nost preferably 100
% sequence identity with an$ one of the sequences
selected fromthe group consisting of SEQ 1D NO 49 to
SEQ ID hE)62 Nbst preferably sald IL I beta protein

1 . .
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anot her exanple, the IL-1 can be inserted between

amno acid 2 and 3 of the fr CP, leading to a IL-I-fr
w@Rofnsi4on protein (Pushko P. et al., Prot. ENPCT/EP2006/066945

6: 883-891 (1993)). Furthernore, IL-I can be fused to

the t ermi nal era b- h t he coa

or otpHegrs Rt Bt gy 6 A2 Rp0es s HoB R of figure |
dutn @ Aaihb BE e capfifie bithb u{:‘v%ﬁu&@ fused to a capsid

protein of papillomavirus, preferably to the major

capshigungiollestratesia perspseivendcy @bRIch ceorsling e second

%&odt gggackentan B. et al., Proc. Natl. Acad.
IE%%& 4Y319878 (1999), WD 00/ 23955).
Substipiietd 98 cedss-aBdtivalabed sl #RQapdfe of fiBRY3lalddg niédidh
an IL-1 is al so anenbodi nent of the invention. Further
veglgsbalapeAt s of fusing an IL-1 nolecule to coat
pr ot
br ot S Y a Palspedlig hRARE QIS f1RF ERorof Ra AR Yapsuie of
ﬁ@ﬁ@41009124 page 62 line 20 to page 68 I|ne 17 and
herei.n are incorporated b referen 0098 S
5 6942WS f 1§ aPEFPHIYCANtRHG YlF%(d’ élt‘f‘a‘tOVﬁli' %ftlécf?tf tb¢ CaPS“ co
gerlophage MS-2 capabl e of forming a capsid,
mhereln the coat protein is nodified by an insertion
of & 1g1sytst7els a@lanesiteumeal Vlntvcofttltmecd\tet erld olaliguradr pi n

o s Y S e e R SRR R by e bt s T o e

cap§é BNfite3; Non-cyst ei ne anm no acid residue. The
I nserted cysteine may then be |linked directly to a
desiigereothews Iterphaproel iascrtion plethp cepseletddigsmsh tas iarthe
‘mﬁ& iLOpe;Qr an antigenic protein. [0099] W note,
C
er, that the presence of an exposed free cysteine
resi tdg@fel 10 shb®s st aEYosirgast Brow el d@0ite hb&atihodpodlc;
capsi ds by way of disulfide bridge formation.

Vor dogeie, Il gheowe Hivghesarl afraing dhppeTeaiio s Aperhse P@@ﬁ icapsule
be%r@tb?évﬂ ﬂYthWev%g iul.fide bonds are labile, in

part |cu &r hy ryl-nnlety cont ai ni ng nol ecul es,

and BEpege 1Ruhdbwe thegrhese d fasmosdlatiltle dcapside from thhdrewihgtevice;

exanpl e, thioether attachnents. (Martin . and .

Pap gbﬁedaéhpwg 2 BYOSg 4GHON VIPY %%tr%toarl@a@@ﬁﬁ? Agrogding to a
mﬁ&gy@g&hggy&nﬁeﬁﬁ@gﬂﬁptS to Preformed Vesicles. J

Biol. Chem 257: 286-288). [00100] Therefore, in a

furﬂhgweaéﬁyowseﬁemsewuemﬂomnnenmnmﬁwnhéOﬁneéenmbneBcﬁ
th|nven¢ qg%¥th§yassociation or |inkage of the VLP and

t RPSHE 9 e&1° ohe antigen, i.e. IL-1 nolecule, does not

co rrmlgae 13 sHbwyh ldde saofal visly bhetfechinghiBr egduBateiing to a

the at | east one second attachnent conprise, or
fopitle pabadimpeni ef the inygntionydryl group. Moreover, in again

av r.ef t.of.t t ,

2 o BRGSO RN i RGBT o AR
the B&pslile-df figaterdil e does not conprlse a sul phur - sul phur

bond. Further preferred hereby, the at |east one

secdigustly SBAwRACTSs MsHPRd VigY 05% eansplgsegorfligg tga fifth
nﬂﬁ%&ﬂg dryl group. In a further very preferred

ment, said at |east one first attachnent site is

notibgwﬂd6$hnwtacnmpsaﬁenﬂ\@ﬂ#ﬁh&dnybagmdﬂbﬂlbhnagampbne

a_.furthe ferred enbodi nent, said at |east one
BPfP@ﬁ”E%ﬁ%&ﬁé%ﬁ? ite is not or does not conprise a

sul Tyl FEQYR s@ienthiie lf)%fsﬁédtﬁfe 04Ok fphﬁm 1ef ddpduier

preferred enbodi nent said at |east one firs
acgordangttaersixtc empodisest;an am no group and sai d second

attachne rlse a . sulfh 0 02] In a
Fur chEve b 8 PRy SShaBu an ! Shkgraltfietald second

attachnent sites associates with said first attachnent

site through at | east one non-peptide coval ent bond

| eading to a single and uniPormtype of binding of

said IL-1 nolecule to said core particle, wherein said

onIy one second attachnent site that aSSOC|ates mnth
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IS an am no group, preferably an amno group of a

| ysine residue and the at |east one second attachnent
wa@edog/0ixe sul f hydryl group, preferably a sul f PgTIER1006/066945

group of a cysteine. [00109] In one preferred

f th t th '
T eI TE R eSOy S obh bt i GBS e 20
typi Iqaslt bYalﬁrﬂHJe ?ér@faﬂ} bARNiNg BMn 1|eraﬁrﬂac inedeioakiiflweekpRiRY in
cross-1inker. n preferred odi nents, the

reltipe toligirtuhend %ra,aqi ac,ﬁr%@@ssllbln rzeﬂroOéI@wrlaoﬁrtbe gapsulectfitenal
mg oup which can react with the preferred first
Ttalnment sites, preferably with the am no group,
mor eA REuRY Folesh IMStIﬁ'O\tlh&i @i sendsedPpsamiilel ydidnebeverage
residue(s) of the VLP, and a further functional group
browinghlcyisn 1P it iapiaitys e bsverres breyyingedying laplﬂlaréﬁlheémﬂcaﬂy

de ctte%leanr(% en‘(?agf) ‘ﬂ} IZeg 1%!2 Xéjr{lﬁrlﬁsee%réiﬁﬂBn?lﬁle%{n?%??eliaﬁrrg vgr[t in thedlaoralal
kﬂotwlédge off thel persoinakilled in eidchrto ﬁEhe&ﬂp&dleycc&hpr@emd enclosure 20

avai l able for. reaction by reduction. 1? etero

coglainipg PrsFAge ipgredisnts spghetsdealrien JKltA L eena Ut fhese

de'nﬁ?éa?éiﬁb é‘@ug%ﬂ%%@d E&angr ﬂ%?nd' d f“l‘f&[n% M {u5 i%rf&%élly attached
Sul f ul T o- EMCS, “Sul f o- GVBS, “Sul f o- SI A

to $ﬂtlp1@r8Nrﬁer s®pl2Bef tlSNE(ilsmg\BBTh&mhwuob kstpln@%rably 1mpermeable

cross:l.i.nkers avail abl e for ex e fromthe Pi

o G LA A eS8 TSV PRE ST O SRy e

cifcBRE VR0t WRIAS 1 rgﬁlag 6@?91%;;&[!1‘11 s@tidn vl gt icARAL a9k OMHder
reactive towards sul dr The above

ity ptsz:fée bf hiSHiering rwaﬁ r@%?h@ermsm b svebio an
ac?(])r:ﬂl%rg)fi?bi {%@ lsaéfr yo ?r%glrg? hngre Ipy(‘[mllé%bgut%%%vp‘e%ﬂﬂht% 10

gr@ﬂna,qﬁrei@fabt}fl)&ﬁfr biafkeThe &wetoabéae mgmectlm nlyakpéteorDihe tinal
invention is characterized by the introduction of a
vodynge pf beysrage ik Bigdugre feehindiadyal cyp alpre adyricalfpse pan be of

I
ab}fj(c)np 2 gﬁ I%gé;a!s:f 0T ‘reg> @8{ Erq?ﬁga)} gih%fccan H§EJE%B§ut§etloq@g§r£}ﬁs As
cléﬂn]yfapphl@ﬂﬁﬁmfgu(@l ghe egpsule @0AdsDfonkd raatpveetb ehia Bdwing device so

osition of the invention further
th@dwﬁ%? g e o SRR gl s EeR b UK
bottohfo QR erndifrd. IFOf HRkIRCMAb UL & ﬁ@@fa%‘l@%s?%n%a% a "vertical"
associ ation of a |linker, preferably containing at
arfapgehcdie thartirawingcicsics Ui Thbtwp-sepstbanteaItaofmsnbriented

it d di f t hi ti .
WS 1S %{en'f%gdgd;ﬁsé?ﬁ?@@%ﬁgﬁﬁiégﬁsﬁra sTioe by asent

i nverdd Q@ Sul@lsl préfRibly SoRYNG RhBEL Wall BABathbrohet BRI 68L&
by way of at |east one coval ent bond, preferably, by

theenglesse 2@ dde smlélrgerelbllswtmi@dp@pmstrecmm pepphera oabsir yim
t r| ses, or alternatively consists of,
24 %ghés{:ercbk &?F{g\ SHifent site. In a further preferred
enmb ol thretd seatulrgewhlll akethedouFing s@sbamadd dhysdizyh bgtiotiMaterials

preferably of a cysteine residue. |In another preferred
and ioefichrsyte canihe subatapiallyifige (of axegen;se that ghesfreshpgss of the

b
oSO A0, I SRLRCHI AR pf gt gy
widl cmﬂ’i&na fialiblp mmmdrrhmeersr a @trn-lmgax‘.spl[ast;c jehargguncturable sealing

di stri butiaton %nd | ycosyl ati on. eneral , flexibl
mebiage BATgieTed Rhas 2Rttt Qﬂaml i- YF’UWFW@F”&@P‘@F‘ %d
laRERedi JIRRLT RfuntiR@nPP e S8NE VOB PIIM A BsddV P N luminum/PP.

consists of amno aci'ds, wherein further preferably

t he Therdoglosaens prefaaldf oaygdndesstand meayadedtaan flnshet! 15t gas

r ef st 20, nore preferably at nost 15
Sug gg@?%s" tCIcﬁ}'pan agai n preferred embodi ment of the

invention, the amno acid linker contains 1 to 10

am no aci ds. Preferred enbodi nents of the linker are

sel ected fromthe group condl sting of: (a) CGG (SEQ I D

NO 171); (b) N-term nal gamm 1-linker, preferably

CGDKTHTSPP (SEQ I D I\IO 172); (c) N-term nal ganmm

s s s NN PN N"T" NI\ 7NN NN A PN S 1 ™ R 17~
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i mmunosti nul at ory substance bound to, preferably
packaged in or enclosed in, the VLP. In a stil
wo eovhexs1pr ef erred enbodi nent, the i mmunost i MUPEL/BP2006/066945

substance is a nucleic acid, preferably DNA nost

el R AL gf?eaﬁﬂatﬂ%%&ggca 0RO PlsB Suipghert o freaign24

oMREh&UsaHY dndRRet Ir&gauﬁé ﬁraﬁngwarts THOEoVE rcmnsessetetﬂaﬂtﬁaxﬁner 40
free of host R referab % host nucl ei c aci ds" as

thaidewininaeetrits sidsf eelrlsbyta@ quidet T tcowft lmrstvldpriwnh a puncture

ol B R B R e PR SR P

zong, preferably Iess than 20 ny, nore preferably Iess
than 10 ng, even nore preferably |ess than , even.
nor elisrsbers efifhg hpwsing @fﬂhrw CEPSHG 1S BRSRINEHECD rPérr%reaﬁrr ip given
I
to a%ﬁﬁrhgrn%ﬂ éllﬁ%sr%a!mg éetﬁfégljt {céf’%jhﬁgés%ﬁ' di ff(ége{hé -?erarleg%tsi :ﬁ;ﬁlg gﬂgws
a lagget extacerfef the Sxﬂt of thhé)ehtﬁsge throughitledhsdalieg WhIP wign perforated
reconbi nantly duced. ent.i onal éhodsgg
geed

and e TBHYALAN 0§ terbSidsrBsT T USIRg E4Te3 8PS MAR

1n§1§s'tﬁiasi e@rl@wé"r% gﬁﬂa&ﬁQhéﬁiolﬁgrﬁgﬂ@&r ARditn A& é‘rra()vm% s
yplc and preférred nethod to determ ne the anoun

shajpe ‘RNMmpoéfcleq:camry alsoddwiucs the rasqval nf the bondlengorembdriand so

the present invention is described in Exanple 17 of
q?%ﬁ 06 PEHA2. Identical, simlar or anal ogous

condidrh@ P80 SHeSorew ie@ick M oadm Gorﬁ%ﬂ& fc@ﬂi?iul/e halﬂaﬁﬁ’g FembtRS0,
determ nati on of the amount o

referably nucleic

3 latbpioase condiguirgshterold/dic @@pﬁutﬁslintth@)'h@rmﬁ-mﬂa@gﬁgen?@éeﬁned
h of the c n
TR P herborcd ATREL B RRR BRI on g s HpRlical
enslusinlgeﬂeaﬁe (1810 6arl pchhdd aldse aldie tHeapsle aﬂca&aman@htatrh@ ﬁrmly
anount s determ ned shoul d typically andpreferab
inpiger Eicsots Rshces AprireyidgevadiLdesing f?Rj sincgdhg gy e ﬁd and
I o] %

prla'sggi’ gtﬂgé;&hgtﬁn% ¥e|r§£¥éa gatgeﬁ/géb/%@fl 1%0 yagbrl] a% cﬁ)fse tcrbﬁos&ble to
theracumpidrequteurcTAdsot ginca thpohyysat ctmmvmtlmﬂmd colnm]loecbrhmng

as used herein, refers to a nol. cuI h relative
Prﬁsrl@ctﬁrrar% Hifecappc e aﬁbrrcseéﬂ ﬁtce L%ﬂt Flysgsloggd but
sifipSalel VR aehagias) 1ntﬂ1§:e§ﬁlhﬁg %WvﬁnngHM]beﬁﬁc ?%@fbtd ﬁhllp}iﬁcatlon

conprises the nultiple repetition of units derived
ofal¢ mathiye and it oxlwegst madhing costsom nol ecul es of | ow

Chou et Beaeiss selpares it SBPbar: Fullef SRy EH & water
puad) 3N heBRF 84 REEA BHERAYT BfccBbn lifaSs tﬁpg%mgé@m@m the

even nore preferably of at |east 5000 Dalton. The term
hanglong/mambei 0. E@e beTOhe davies may alsg sgmpeped Aonto)lpr e 4 yser
11’1%2%% ogafr % Flﬁ)pl 0Wl’1 ttlg %I?an%%ﬁi %BY(C?&%% e[é) %EOSH Cy.(I:.Légta,S k]{t(ﬁ?\éﬂ m

thé et ‘bpelpyasine Mabzermczraﬁrrrelpﬁwdl@l to Uyspérand br)és@f‘éjat the entry
referably excludes Toll-like rec

eptors
sidaQrinjgplia Iﬁﬁ@b@r%ﬁoﬁsycfr Hra prsdlety or bﬁér(@h%@ Jraer mlet) f the
cargmé".@tséohl:%é tzﬁ géﬂ(p‘?éjsgérre%ﬁf%%oﬁ ldGJé (Ql%ttg@ I:ld 41 lrJﬁg ressure pump
eceptors |iga |nnunost|nu atory nuclelc a%r&%,
coahUbd uspd ot yslaeehflvides loéxt_ﬁisgsurd\/mt@:hmecﬁ Bighlpirgsstregutprmay
ol yani o |c macr onol ecul as used rein, refers to
hoyYeg BeoRIF BTIEA ZECAUSE ROOE SpRASIgS ARG TRk gitging ye gride
uﬂﬁﬁ&#ﬁ%k@ﬁlagaﬁﬂﬁgaﬁgvﬂ§§ferab|y the term "pol yanionic
macr onol ecul e” excl udes i mmunosti nul at ory subst ances.
The TmWmennnmnmsmmwﬂhah@wynsmbsaanmes37ﬁ3rﬁseumngﬂw
er ei refers.to,a nole Ie that is a of
seffisciithel SreEio b ihalitt oM Srdets o:BR0E % Ballert e 1
agai nst the antigen conprised in the present
i nventi on. [00124] Host RNA, preferably host nucleic
acids: The term "host RNA, b#eferably host nucl eic
acids" or the term "host RNA, preferably host nucleic
acids, wth secondary structure as used here|n

Y M R I A Y o o o - - 1. i
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VLP and said IL-1 nolecule to produce a conposition,

wherein said IL-1 nolecule and said VLP are |inked
wo booaogtai4 he first and the second attachnent SPCBEEP2006/066945

[00135] In a further preferred enbodi nent, the step of

ovi di LP with. a ast ane ttach
pfoflinzefigey 36m B tefiRlegelREeiophs obihé Baadinstivigbaast 31
ab\éhf M8 chpkR. PAE hégdrBtinPmS@lsds 6Radd G RliidNBrouBM RS erldd
ments thereof, of said RNA-bacteriophage,;

ﬁ;nungtu@andw@tm mperrtst%%ér sneh anubelpheving afdraeagen@rrﬁtlghﬂy
theﬁFof rea enbl sald ur| |edlcoatuggote|
%{ a{l e er rat espe{ er erocfan Ea%e c,Sca ll’lg wa m punc ul"mg

to RN%teb@ﬂéx%fﬂl(ﬁ@ ﬁ}@@‘ﬁn‘é @ncBtheh rsuetrhdt&ea\p@r fro gl tRe ap¥iRFEioNeave
saidvirus-like particle is essentially free of host
thrzwertuﬁ Brlyropsnyl heqerfornien can be deivers by pgolgnaidior pny gihener

reassenbl ing of said
eBﬁ?]?’ %g%@%?gg#otg%%gﬁﬁgweffected in the presence of
at |legeitantye ip dleymew @RiopetaE o @hmtzremtﬁ@ue £.064 3jsulthimally

i nvention p OVId t hod of using Slt ons
OISR HFERRY SR ILh Al QY‘?rﬂ@Wa?rﬁ’aV%fF Qatt %’ﬁggF 2y above the
mgdl§1’f3 BaERn A gﬁtﬁ@ g JripQy 'élcld%ur\@hlfkg Rish laz phar€t§h ut%rQ, the filtering

| mpor t ant thol ogi cal function in an animal or in
willidand 1[he©terﬂ]owT\lvrdl B avcespacaimphariatshert dmtamrs def$icfent tougente

. ft t f
arp i RO b e B Peine b B Fhed B o S o
soktrbfeBibh 1Y tflﬁrcah ReorARB dicagivikir® nfdiod Oml A BEvdrde portion
treatment of a disease in an aninmal, preferably dog,

thatds predpwiinastly Ineekized imble basioat ef tehb eyclagman, wher ei n
sal dIn 1?1{3 gr% & tLtgu(rg ;). ‘[Elg *HT grﬂlofnrvggk% ef(%lf)wlg Pa capsule
consli S I S ases prere

is @I&Eﬂétaﬁlyth@bieﬁﬁtyg d&\&@&ﬁﬁ th@biﬁﬁﬁl@&ﬁhdﬂrﬂg&hémwﬁi are closed about
vasculitis, nost preferably atherosclerosis

thr Aanspicte gosition it vilybaaetingival @m%‘tubﬁt?méﬁ”é’e@%}ly oriented.
B%rpf)@bdlp&r]'l:% %A{:Jtlte%t:e% E{?gﬁ mﬁ%?e{; rhrl]é: ?%%Z tt{a,@éﬁ%%tures the sealing

waled nad alwilnksatn Mikbvestiis tperturabpardadothe diarptmmde of the

and Muckl e Wells. Syndrome, nost preferab
cop R BTy SR ) ugqéypyhe gapuleh Sty Hot water
is ﬁﬂfs%ﬂ&wp & thO Ch AT P81t i RAS i ssubd, %te%@@lly%/at a pressure not
rheuratoi d arthritis, system c onset juven
exicelidopga. Riber. drat mvaier isiowlndill theorapetle Bt drid submgigse deeheverage

. pPsSQri asi hn S ease, and uIc atr e C

infi3 g e, R e B BESRE ottt B Fpbdh i itering wan

2 Al ddnk@gRrEB0LBLMAbEV@a gl HSARAS to RILEE B BObY@RF the
osteoporosis and osteoarthritis, nost preferably

cngloseisawhiehiportion ig elso diliceed ghrough thedftsing pvadifsisncstil iy properly

pl%eﬂta atcer{mﬁ)g 8%{‘%; 'iélbea n)éer e?(rgr%éé' 1she\(fept%e}1a?e§i;tﬁtou§ tlfey 1n%|t]sctI tial

spdd:es'%aaﬁ Saus@d B}f tHeahliytiod dﬁ]ﬁbmfe Rtwitnahs Bywee phﬂt epﬂbé,space
Par ki nson' s di sease and nul tiple sclerosis,

andrth¢ wpnep Pyt pEisaid prase éltqre”msarcgng pigplegg]io FhEPheN eﬁbﬁf it of
f

f EACRR (LY RSB0 3fede B FERL L) P B g

vepticat hearcButpite #le wppapleseltafoie did titn thei anvlesdrc and isatvatimeed to

hrranufacture of._a nmedi canent for treatnent of a di sease
the QVETHOWAPREYC 23r ef er abl y dog, cat horse or human, nost

pr ef RERRIY bOHERA thahR R b RRh it SERER ﬁréfe?abl@ﬁ‘@é?btbé’erd
di sease, preferably coronary artery di sease,

abayh 8eds of thedsfkhaghd of Hdzounclosirs angdestn m@t:éﬂjam placed above
at hergsc] er,0si d erein said at | east on antlgen
g gEElH PRl o BE RIS nB ke AR e HRe R
phar maceuti cal conposition is an IL-1 al pha nol ecul e
of the invention, preferably an IL-I al pha nature
fragnent, nost preferably ID NO 63 or a mutein

thereof. [00139] The invention further provides for
use of t he conposrtrons of the |nvent|on or the

S o Y " - .
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preferably Fam lial Mediterranean Fever (FMF); (Db)
chroni ¢ aut oi nmune i nfl amat ory di seases, preferably

WO bmanet4oi d arthritis, system c onset juveni| ePCT/EP2006/066945
idiopathic arthritis, adult onset Still's disease,

orias s .di sease and pl cerative c [tis,
S“EB@’EgeB?“e‘?f tP%?[??‘gPrara’?éﬁgFﬁg‘SPt& apgd ﬁrgr"t“f% eVa("&‘j‘“‘Hb%fleth%hﬁVemge
frélifd drRURUASIABE FALLME KiiseRARRTn Rb&Jer ably gout,
osteoporosis and osteoarthritis, nost preferably
ost ebur'ttetal haight" ¢ldthe ah¢lesuge & ragane asleesthe mtélfcafift@zme;separatmg
ntact h r nS|tV|t elh |t|
th%l?qwermost ;y b o%ghr eeing og% Xo tkﬁy é)lparmos f %f;ﬁ L%% 'Iwglglil the
cagbifie @S{Q)Sntloﬂécefrﬁhél Bb%rdﬁeztﬁﬁihﬁ%rreﬁd}dﬂos ﬁ@%ewﬁ@ldp%ﬁym Ina
Par ki nson' s di sease and nultiple sclerosis,
possibleanedst heriliering vallcan de é%‘?%aﬂtlaﬂfd cqid Fethg t%talu ltPl%ht of the
enkfask one antigen conprised by said conposition, said
vacci ne or said pharmaceutical conposition is an IL-I
bet at nal lecndted that £f draebllywacar he dbthietdwhat uliebrewed liquid is
fragnent, nopst preferably SEQ ID NO 4 of. mutei n .
digsa irectlyy 19 §1° IFHBISRHY - G- PR theplle)i Gers'dyect flow”,
it [Eqﬁéh%g tHaf ther %ﬁ&ﬂ 199 B AU SR ASPect H"ﬁ’le 'B‘Févblﬁg JEPRPEd ﬁl'af‘ﬁie
adm ni stering the conposition of the invention, the
browedt liqed dbe g chenvatetr iaoy pemankiet deivee pad ewhendaivmg the outlet.

In TR . A Bleb® Siis S By B2 Bl b R the
capblgé BB 2 ntbntHcBLRSR 0ldSanRidnMi@ht Edfhck bf ﬂhle'lféi[ﬁﬁle@ﬂl@ Mese

I nfl ammat ory di seases, preferably Fam |
meyebers sheardgasedever (FMF): and wher ei n sald at | east

one ﬂ{]t Ir %1plé: 89{@ 'bise%vdmb%l ?‘1 Id CSOI‘HRI Sto grnes I: a%d% Fnppmpasses
vacci ne’ o arnaceu B6R i FL2p
difreteat miaﬁ@;wlna eqﬁlﬁf@IEﬁcfe@m y an I L I bet a mat ur e

fra%gg nost preferablg%SEQ ID NO 64 or a mnutei

t herksfinstynse1BepyerAewi wkhiiagmos lfﬁpfﬁéqrats@l By Ia@éb%xpre-

e r

or gt s Bl SO e R pre i o AT D
apegeiei wieclohag dieadybentrhate a [hetthmqﬂitmmnmagel afahe capsule.

nposi t of the i ventlon an ani mal referably
Frfaliae, \&jﬁ%g%’elﬁ?‘gg AR A 588 5P $° &TISEEL P TR qasans such as
bypdfneeflﬁfgﬁ%ﬁﬂséﬂtd%%p@ﬁﬁ @%Qaﬁécﬁout[eg%gps]unI@ed YRR Brewing or

further provides a nethod of treating a disease, the
bynbe h@-ﬁOf(ﬁDqumﬁngt ongrachpi maclkstgerthaignelhees clongepsilei on of t he

i nveption, .the v i ne of the. ntion or the )
har et ARy 4BR R pRoroT it BtisoRR Dind fchapnetting
fudtidiBin wRicBfc8fea MeYrdit ABRULiInYHES SR 33 dh) tH KSRAREd foScoMBet the

inherited IL-1 -dependent Inflammtory diseases,

brpwed By itfpasscs thel oveebiv wrH driadrranely épwe FvERe. regipigns 2]
ghe A lgélc%lﬁ%i e&%oa nlp Sf th@ rcg}iy geegf tﬁe {H%rn(i) 111us¥r?%£ll1ﬁ] &1fion
i sease am Al St
to FRARR S thig0 m“h@a‘e ﬁgmeesunwﬂatd aO{?arlalthf t\lflabewﬁ@ecﬁapnnez for
i nventi on or thepharnmaceutical conposition of the
caring Ut i¢ meshadhobthe igiiention.ef er abl y human, wher ei n sai d

di
o of Ay Srafl, GO oML IHARId i ATRRL A inHAGRRE ore
befverrapé ﬁrgrthemls dés caclomirb@d isodefinee ay ithegpssenoblg @l 8 epp-siegped
hod . c risin dn1n| ering the ositio f..the
Sh?ﬁéé apgt GEHPP%W\?Q@? é’V8‘f haraing Bl PB IS el 21

heﬁh@tﬁ&ﬁ@l‘}%ﬂ&l 'vﬁﬁ'se&@ RO e dVRA1dWIREN L YLl bO cRBlained later
ani mal ; preferably human, wherein said disease Is a

mbabecandbdaﬂhmkagem@@QEﬂemaonM@4dmﬁeawﬁmhmptemehab$y

oarthrlt nces d herej re
FAER St et Sl PaRGRAL IR e Bifom, oo fid
d onlng, expression and purification of murine ILI an
7-270andl L-1 bn 9-269 [00154] The nucl eoti de sequence
encodi ng am no acids 117-27® of nurine IL-1 a was
anplified by PCR froma cDNA library of TNF
a- actlvated muri ne macr ophages usi ng ol i gonucl eoti des

A AT DA T S NNT" N SN NN NNT"T= A A LNNT" A NN NN SNT" S\ [\ g—pe—m— g e~y
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produce high titer antibodi es which recognize

specifically IL-1 bn 9.269 D. In vitro neutralization
w@boork4d41d [ 00162] Sera of mice i muni zed w t hPCOEPI0DL6/066945

bi 19. 209 (SEQ I D NGO 66) were then tested for thelr

I|t to inhibjit the binding of.nou

“338 hobbs Pads bt ety We@%rgs%nam SR AR onebariss
th&@gfed with a reconbinant nmlL-Ireceptorl-hFc fusion

protein at a concentration of 1 ng/nl, and

co i Peubvatfiy sdaling seii3® may b@ﬁ@@ﬁyct@d oferigid; S@m -figigeor
nq[r)li-ri%d %geqhagﬁ rlcgtallgmejlﬂl 5 etﬂgrggl § ta‘t\% n}art]er},erlo Sulg(élu%j?_ buf are not
1indité ©OplpbtRd, RIT, Qurbiapsi idﬂaﬁtdyﬂa@ﬂc fgh faper, andihseike LI-n| a

bng. 269 Bi nding of IL-1 bt 19.269 to tﬁe I mmobi | i zed
prefereq modeghe allfire flexblcgrcpbigne Madaasmane laysrex lagpinpteavith

I t.
o it o84 Sy A0 ik s MRy renloypy RO BOTHcIAR, BNEE
mflr[ufmtlﬁn'irtgeby o ehg dshagaomsdimitbr icolenidle; thebstgre2 @Omaintain
[ hibi npl etely. the binding of nouse IL-I bng. 269
frgshgsp o1 q@é@pﬁ?rage %ff‘é&ﬁ]&%‘?ﬁ%rgﬂ%ns of >0.4 % whereas
ser arffd lﬁm Rr6& ds%ﬁb@l? fbrad R fine PRHGEre! theank ofburdcfird 70
di d not show an I bitory effect even at the highest
1nd19a1wm6a18|8oind@s® dhg &p@ul%:om]ihs@ett btastamd@rmctstermeaels 8
e LL- 209 coupl ed t
pees Spsh BTN B TouRErelinp B B albe hlecR P EaR B B Sverflow
ap@ﬁtﬂﬁeﬁﬁ'tﬁezs%altirt%whlmtlﬁr‘d@&ﬁﬂeféﬂre@fexﬂﬁ}bﬂ%@hé\k‘n het*énthgc 9leand
its receptor I'n vivo neutralization of
conguiEeBVoTHECiuRe Tics SHeii: dihe Zlﬁﬁbfoé a\p@@uwur@fmetahé on the
L SRR R P DT ARG P T
cnablce td neried edpeulk AR ﬁ&@lb‘lé/\d)lﬁ@taaionﬁi ﬁyti’me Bravidg ﬂrfhch\ﬂné Bnd $0
and four mce were immunized at the sane tine with Q
pregige merafYyanicnge tgdhe vsey inghp hapdlme b the sappuet ed
|ntr
the nP ﬁla%/r%lé%%%& {;:%K%l{eaqn #O%fh(%ﬂtlrgd %rg gé]élﬁtrrgﬁﬁ% to
thé) n&@raﬁ@%neéiarapmssﬁn@ ths hmcmtaa péeny $>es:k1rig Hry tht tentre of the

j ection fo the rel ive increase in
en&@ﬁ%f@r%ﬂrvalfqnd € gAPSIRds E%edi REOPETHER 8t e é’W&‘}Rg Aevifg 36,
Qo- i fMLEA 'p?e%’tréﬂ $6dS 9s1ﬁ5‘ cé‘i‘ﬁgﬁ?& ewb @&ﬁe%%?e%péd@w&l‘ile
serum | L6 concentration of , wher eas
referaneed iviiandz 831" wif bhe p}ncmmmeam 4., &B)Qn(thm@daeacrage outlet

TR PE SR 58 o e e R BscbBe R Bror e

sem%:éxhr\lvalaandTw REecd1@Wash atht€ln paislhs, e KoCRribdPANM 1264B,
carrier alone showed an average increase In

41Seoliaid punticomeant angtspigritlets, 49 pycd gyrowciigaly withtipypect to

b

o R BUBUPBs G schPhR Fe SURME Gt

i ndi Tiat@aibhdbartie cﬁ“rstmlb@ﬁllfrgaranb@ b ecthbyapsarEuah batko on

wth Q-mLlI _bil9-269 were able to neutralize . .
orighisdiin it ppspitinarigtations el epguitI§8° proInatar i fasiijating

v f

1n§e(f{16nu§éﬁecy 124 n% bt fheQ sﬁhe‘;tﬁ (_‘gllflé d&g%ﬁér)lotfigéu{%& %Fﬁ‘%% 2P
coafd éxcaalytwal ptiferablly-ah chen Burdba, fommstinzatfborserias whetaed

int nmur | ol la enlnd ced arthrit del
e Brnaren D e S TR PreTioseva b ﬁsf%fg? g possibie
orfinBliiBhORi i@ adsinect s of human rheumatoid arthritis and
Is therefore routinely used to assay the efficacy of

ant|ThaﬂmpaﬂwﬁnﬂmycqgmmmsaﬁMhhegBBnﬂzthuo@ﬂmm¢éapmiashoﬂ
SRR B e ARERARLY oL AR BB el Ty

al one (n=8), and then injected intradermally at day 42
with 200 ng bovine type I collagen m xed with

compl ete Freund's adjuvant.l4After a booster injection
of 200 ng bovine type Il collagen m xed with
|nconplete Freund S adjuvant at day 63 n1ce ver e

o s o o Y
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showed an average increase of only 0.15 0.27 ng/m

(p=0.0005). As a control on day 28 all mce were
wo ppogotEdt with 1 ng mL-1 b. Three hours afterPCT/EP2006/066945

injection mce inmmunized with Qb carrier alone showed

n avera a erun1IL oncentr.ations of

e The G el i F G4 PRl By RIS BTURE Ut SR DRe et
wélaﬁl@eglﬁfﬁgoin ?htt‘l@g orZdhy3Quialetls, {ooeq% fjbﬁhal JibmRa pRdlich 23 of

indicate that the antibodi es produced by inmunization
thovheusings Tnlﬁ: lfultelamﬁcwczr? be mrrsé’udbd &ota waripty af inglgrials including,

b} %{)Hnglit%‘(; tgf g]lagnﬁ fos] Il(l'gi%vé?%r{ ?er (%r%g%l%r%'gfﬁ)/e%ylene,
pape2ii@ictials, aﬁﬂl-t%ﬁlbﬁfﬁtdl@hs thferebheumit on d arthritis [00174]

The efficacy of immnization was tested in the nurine
col | Higehevaiage 8awontpgting nqgepeid) carapralerabiy pg papidened adjacent

and%fults (?et rela {0 t‘ﬁt: séégﬁg TN ! JoNe) 'a(f@éul ﬁlg c gﬁlltlegét gdecoq'Lented

aspec uman r mat ol arthrlt S an ererore
vemcmﬂlyneg ymu seidsdatingsahbeinge cafdallg adynted, in order for the flow to

-infl Mal e DBA/ 1
%wh%ga%ﬁ"m %ibeea glatﬂi’f‘r 'éf‘g/efaigﬁé]é’w( fdﬁggctelg njopng A and
thggéve‘l‘égterbuﬁgt @16 %ﬁdlﬁbﬁéﬂ%ﬁvﬁag@l ik tﬂat e cllﬁsu?g Qan(%“%lre&rﬂow

al one (n=8), hen 1 njected i ntradernal
1n4126 seinschth20Be hgvdyagm tha leapoe thelmaxdxhﬂeafgbmdown( émecv\]ytlhto the cup

ompl et e. Freund' s .adj uvant booster i nj ection
w OB RigeBy Pt O D e s T bSherfls BRGOUe e G54
uhﬂﬁﬁﬂﬁk%h%d%&ﬁ%@@c&mﬁﬁgUVant at day 63 mice were
exam ned on a daily basis for the devel opnent of

ar t ¢aording (gt asirect oAthel ipyndign, he orecturs rﬂ@m Bad8PBpnd the
begéﬁl\@o&:tle%s Sq l%sac're 90 ﬁ)gct V3l e@%@edl a't gg {tg ' eh&ﬁ s1Fes

redden
retahlve ko Scrfe @i"ﬂlechiltﬂ ahé Bbﬁﬂvmamg:\@umm off mm«m&ks the
after the second col en |n{ect|on Q- i mruni zed n1c

fagibaidbe beyceagsdenyes &1@@99 a8yre at yrreriegichsibe highest noingand

i
0LV e ol Ol AR 06 AR Bl cope
the nambiase advanhignds taankthe cafsulecloae SethviashelBin% fatical orientation

- d d 7.%f h had b
fors mrhﬂ%g ‘%ewﬁgzéeﬂgqgn RERRUES Brdfoct Dot We?ﬁégea into the cup.
I nf |I"f}€f@atby Yonk %ﬁﬂfe'ﬂé{)erag@&ﬁf&é SN S5, c@?eﬂdlmg(soﬂ\ﬁq%%apsule s
determ ned '1 week after the second col [ agen
oriemjagiot i me@ewmgﬂnvmgd)emm® fvadicatedalpemageds| th réesserthem

be%%ra]lgee 1 L& %f%ﬂﬂ?% &tgnthaig' o\gﬂogw?ﬁ(b@ Iatre%hon at which the

b BAEE mxé@hée@rbu%f o] onex@lo%ocﬁwﬁ8ThlI@lsﬁeﬁgdrﬁ%t &@bles to orient
t hese data show that inmunization with QP-InlL-laliV -

thweamnk@tlé chosmpghdre fuch that ol beveraee srickgasedan priraight divgreard
t i S i t | C
B S U 5o B AL s Bl
[ 00 1A% praemem nfode ethg ﬂbwv@aaﬁctmg dnemah &0 Mhatedmyaﬁe (vmh&nes
Jackson Laboratory, Bar Harbor ME) were |nject
AgBBERRSEND %‘FS}‘“vﬁhﬁ GowstiREen Sigthergansplers La‘tuon&lwd zuz@) less costly
to%@&ﬁgge (n=13) or with 50 ngy Q (n=12) on day 0, 14,
56, 105 and 133 (5 animals, 3 in the Qb-m L-|
all7Amoreapedti@ilarty SH@@/n@ fgnouper dehecapsdleiceedlsd bekltaped to

second hoast on.da The re fed initjally.
PrRITP SRR (S aﬂlmré?e&%@mﬁ%é pissidied A ﬂ'eraa?f Ying
de¥ecBr RIS R, ﬂb %E s(ﬂ’)eo mérd ?’i tlcﬁarlysth@c%t)&l @a?ntl?erﬂbwded with an
Provim Klib SwW't zer M ce were bl ed
elwr@gtﬂdahaperhaefmgaﬂrmmaﬂ destagico Uit antclmeshertgetranmemal dm@hnph av;
anti body response against |IL-1 al pha was nmeasured in
the sera. Sacrifice was on day 159, and the aorta were
i sol ated and prepared essentially as described
(Tangirala R K et al. (1995) J. Lipid. Res. 36:
2320-2328). In addition, h ts were renoved and
snap-frozen in liquid nitrogen for subsequent
hlstologlc preparatlon essentlally as descri bed by

o o e A PNCN™ AN NN oA "~ AN\
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are injected intraperitoneally with a mxture 20 ng

D- Gal actosam ne and 0.01 ng/g LPS. Qo-mL-1 bn
W@®2060434muni zed m ce show a narkedly reduced PCT/EP2006/066945

hypot herm a and a reduced lethality in response to LPS

WESE AL B o ANEN, SOTRATLA & (R 28 414 418 arc
plced E@iishtfahy Wk ih 4921 2BQuicaTuni zati on to Kineret (r)
treatnment in a nouse nodel of rheunatoid arthritis
[ 001TBR] puKchies wedns)8 A, Aletanmrises Wrayemingbiasgd measbamieatant
el Sl Py B YRS wh e PBH i AT FROY S (e br one
reéiliédirpldstis tonlge 810 8adé ttéLaAGhitiathe!redio€ ee 1kie maé tdngue s1§)ports
rel ativel g hi gh amounts (100 ng) have to b e applie
atyjts Alexyrs end hban dmehrike § hsughcigntialarge tp geqate anygrilow

. o |
oSS B L R SR R
conn&tm@ grathnuoitizadurane of the taastcysabpptace af therikl. he two

di fferent dagses of Kineret(r) le DBA/1 m ce re
PYRIIS T 60 BElERABDLY ghigngd along thrlongrays of theylid.ang

28) ﬂhn@&riﬂg nfané BA,hg’J_fi aSRedtibed arfililidsi(Q aRTe many other

Q-mL-T bt 19-269 (n=8) or (b alone (n=32), and then
equnjabnt echfigutatmde ambithey slouldingt b2 inmitedrio 200fomm as desonided and

Shééﬁﬁb‘yrﬁ‘&gfgreg e ioiS P ;i‘g BRI GR S %@%Y@wrmg
whibk id nARécedSRilPRAIEDS SilepitccdRitDd&3verdMle fer GilkldinQlike

Qo-i nmmuni zed m ce (n=8) received daily intraperitoneal

othgyjshepds orey taftaregOit ppulpls forped by théeerpunsdigh off sevgral separate
- ] | Z r. S .k Y al | yptntr ' I

et RIS R B35 St Rkt PO BRGRE bgy sucn
asZoufd AW reprR) thKispre @iidrighlar Ardpaididal] RcRagulon s@tat@&lod NY
_Kineret(r) per nouse corresponds roughly to a dose of
sinusgidafyeleg, which is in the range of the recommended

ef fi ' ; ( ' :

B L A
thiaun peratlylpe chdh atbtd aagen catix&de wi thie punctorgphetns. Hicepomtddsof

' t, d i ned ) ily basi th )
wi B Sirchemin b PGt dhe TPo3 8 b TR RBR g
t0dhd &It HRABECPRY, AQ) hrRESIbI Rir&bih Ahoirfrd TAMR B8 two

control” mce showed an average cumul ative clinical
owsletsrdd A} d4$B debiderth formEdANREIEChaf)cl df) c8pabls ofwhiidieg the flow of

-m.LI.,a 117-270-, and Cb-rd L-1_bi i 9-269- | ni zed

bri el ol s o S s sy e S R ppposie the

lid. GRRSGl1s 820 Y820 $66n 4 akldeh2ohanMd] 6 the Batc@sheViuk Blsd ?igﬁiig?&he
or 375 ng Kineret(r) reached an average score of 2.44

lidadge pudds 4 LAspldt canssrye, twaHnetions depandagtaadhoir ppsigoryduring

K . el | | . . .
S TR LIPS SRSl PR RTEN S GRFIERS
capaae ot a edcohd gir ivaitirgniométnywlieahé bokst id placddl 41 theaok lo€the

thi ckness of ~all _animals was neasured on a_regul ar
cagyd¢ durimsobrewiige Kl eouessy the paidingdisane] snayapetifieiendy desened,

oyt ges St ol g SUAYER, 0y Y pLaRn s

coatt 4 adi7the iscatimgivezald3 Brocehsh @ae e am irtepralgaseofohic @Meaigtlf.

-mL-1 b 19-269- imuni zed, m ce sh d an increase
T%tugl‘ﬂ% mPbe LB e S Eosy gl bl ihg pigails o the
coVBIH A6 i) pcfrheﬂ!emﬁ cﬁl'at RAMRIAGSdE THelRaR& 1@%111%% t?% apd 10

% respectively, ile mce Treated with _
Ki ndrigtrerd)sheve Weocapsule howsersgse shall Bil nld partidubars the bwrésgscan

oxThafed s bl e BRGS0t HE R PRsR A U 5 3805y

protected mce better fromthe devel opnent of
arthritis synptons than daily injections of Kineret(r)
i n ampbunts correspondi ng tolﬁvhe human dose or even the
ten-fold human dose. Only application of the 100-fold
human dose of Kineret(r) showed an increased benefit

o a B ey g — o " q " e NN PN
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C. ELISA [00192] ELI SA plates were coated with nouse

IL- | ai 17.270 protein at a concentration of 1 ng/mn.
wab@7pkates were bl ocked and then incubated w PET/EP2006/066945

serially diluted nouse sera fromdays 14, 2 8 and 35.

Bound anti bodi es were detected wi.th ti
I S50 I O£ BEEHTh 58y C D RH gpg ggror doep
drARH SRinfifTue WellemiRbifpofined lﬁﬁmfaféeTHé/ﬁ&@ﬁ% 19k atge@pReral rim

di lutions which led to half maxi mal optical density at
thaygoytands asth dargede &gestéutt@ ia-sestiarially flat segling porpwg onfotvelpich
cof % 2y 56% S S untinbog e oRlet Bhsf 06 St s
23&5’%@150_@&"%61!1@@1@ ﬁﬁva?c? 166 tihtoa¥ &I GOl filtaFalD Hiog bzﬁﬂll)e sealed

tol erance and produce high titer antibodies which

orhcsyyise sanngsedite thegflgtyadigl nogtiom of-thg srep. The depthefithgstep

ral

e b B s Al s Tl PR 556 e o Mefersiipl space o

protide the&ﬂmﬁolnteﬁettoFbmilnstbmte tHed i1t milregn Mngmmon lte 115 @am

prote to its recepto E Iate t her ef
W%%%&Sé dfnth o é\St%%‘%ﬁ #&‘Fﬂmm@ I@%YES BEFS- tﬁﬁ:eﬁ?rﬁ@eai gpace
raﬁééato?lﬁ%nﬁél% ganggntration of 1 ng/m, and coi ncubat ed
serial dilutions of sera frommce which had been
i mmzm the deag iof therhowsing 2 ARBROB/atHoll the Immsmg 270 conpmdetdraising

< A TiE O o Tk TRES Pl sk 0 n e
cafluie. | THRGERINGn&RGolcuREPILRD Vbt fo ¥EHEpERIRCREs Wi e a

iotinylated anti-nouse |IL- | a antibody and horse
mjeamrsﬁew?cﬁxamlatg uedwicud s e@lt@tmersteamym n. sera

fro |

conpl BHERs AR Rl B rRRATR RS coff of 18fest] d%f% Blpgure
indie @@t BEard] foe QRER0E, raldagme Obleprdvidedohravpdirtt@sid sieit & placed

from mce i nuni z_ed with AP205 did not show a

stigjegifetly ebeite theiRicBian plapedf thecanclpsursg euigh @B siiesal perforator

D S Pl S N SR
abl dntanoﬁheuta"rmht thet s met:slfolwnatﬂewaphﬂﬁ camt lmwaatcbw woith more

mouse | L- ai 17.270 wit ts. rece E. In vivo
(ARG BT GHH Of puTctise ﬂ%%l@]ls RGN, Fowiyignee, the cover can

b oHhd Bld dnfiise @&?r‘iiuhb’tu{%f mEeth% v@fﬂ&ﬂ Re Ui &Soli&d 2Ah1PY%L

i mruni zation with an7-270 was | nvesti gated
respextivelFO.U10, ﬂéﬁan@2ﬁhd¢grcesmndbe oeerce thuk effefing &our prsthle ed

ti and 2.8 th AP205 m L-|
inseiGoposis oS Rdulin i b3itef 980 " e vore Fie

W t heiQiiRO6 1@l D Rder tmhed@aéwﬁ?g béesEhaEraEECmbelifE S _/)%Qem of the

intravenously with 1 ng of free murine IL-la 117-270 .
capgile eadgyes dfo 8.hEh¢ pdvaateget @frttle wceriical't yrraggempet of the capsule
in tﬁ]glf l?r%w?n%n(l Vge%eg'%ﬁeesrzevgrﬁ ngog a?e% OAISGZ%% C}lvé% gltlr%m
refagibAtd the chieh@mseir the hh@cﬂm(gmfelm dapbulo ﬁoﬁf inkdttion to removal.

pro-infl ammat o cytoki ne I'L-6. AP205-inmmuni zed m ce

shovi® cxsmpl rOafy rewieanrdl wilk pesv be ﬂ@nwtp@nsmore details in

SIS R S o BBEE  Spgg
ofithecapasle. e mnvingnodile 8B @6mpgisesl twopmain @alﬁil)e hahtiese

data indjcate that the anti bodi e duce
m?rﬁfnﬁmﬁﬁai% B operaen 6BS4gement tg;clopy aBow iy ﬂi}\“e?aé’s‘élﬁ PeAtfgont

haA8Kd ALMBE: SP&HI el f%éhlré(laﬁ{?éthQBé b&%&l%lémot ent1rel¥
pro-inflammtory activity of ficac

depfRR@S whictca raanhahdbinig |mndoenﬁ0$&emnbrh@tela§fve tn elﬂ:nﬂmeoB H One can

i 3L st Rl bpraifie st o hebef R RE o plig and the rear

col l agen- induced arthritis nodel (ClA). Male DBA/ 1
m ce were i mmuni zed subcut aneousl y three tinmes (days
0, 14 and 28) with 50 ng ofl%either AP205 mL- | a
117-270 (n=8) or AP205 al one (n=8), and then injected
mtradermally on day 42 vvlth 200 g bow ne type I

o, — AL +
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free mL-1 bil9.209. As readout of the inflammtory
activity of the injected mL-1 bi19.209, serum sanples

wae@7oatdndr awn before and 3 h after injection BEMEP2006/066945
anal ysed for the relative increase in the

Co t rat of . the pr.o-infl.a tary cyt e |L-
mRBgaerht A B B TR SPRORG e Féadet IR ity
inddetiéh REMEENVMRLtIAMS e tOVMISELRR ApKife InMHYIBicHERk MM& Means

AP205 m L-1 bn 9.269 show only a very mld increase.
32ftres e ddetaral mmbat eorpprasing e lateral Bloth B presd waedchhgide of

ation e e.t
o ST PR SO B ISl slip T 0y B Rl sidea
tofhft the floaniadnny maaibe int Ymahnekr ko bro@resﬁvel fokihg aycapule near

AP205 m L-1 bn9.269in a nouse nodel of rheumatoid
the fropt handling popbey asTosgswe pragersyively falbodysvmpy gravipn in the

6
o3I RLTHIL FRUO0l o bFREAT, 1 A R hgips member
foathe clapmlmiloZlﬁde&ui&dmﬁ plheousceliyscried @e A lowes podyiHi the ik 24

Hec_l 28) %h 50 o ei ther, AP205 mliL-1 bii9.269
Of(t f@SagzﬂS&Hé tﬂné}’omé’ﬁd’ HEns ]rﬂ ect ed
i nt rIﬁQﬁé B Hén@l'ih%jﬁ¥ H%c?egod Iﬁgclrﬁﬁl\éhﬂﬁlsﬁéf@goltﬁat is
col | agen m xed te Freund's adjuvant. After
slidalyy mmtuatedl thjoegh advnarcufg 12(@@0@7 bofithe hamq}mg nhgmber. The

B T
clEleNBlceRIBEN sOEnl I D¢dnt bSarSydRivagit makd GnBt gh@lw@ Gk Ban
ranging fromoO to 3 1S assSi gned to each |inb according

me e thp gnaghayried pmher b@rdke&mﬁlrfgrﬂa Huoughethe bpayingtsetiored heand
m C%’l&l ] IS equ e S e%a%n dmg[ Io g dpé) lSlIgE&ES nj fzrg ”IE%%&%E&% 10 (f_f fgure

9 i@mmclzﬁ& ﬁdémmaBzze@f ﬂieqﬁlsﬁé?r(iéi\képt atvhp ﬁ@hythé eepsuRGwhen placed
_average clinical score when conpared_t

in Ay iGering i S%aldrﬁxaeélde%@%%&hOWMO%gw L1 in which the pusher

only a mnor increase in
acﬁlaﬂg% %%ggﬂ%eﬁﬁ%ﬁ% %tuq Fe %&PZOS i mmuni zed nm ce show
a stThengar hmdbmgmemhemmcbmksleea hbusihan@dshavirakeshape that is
et her, these data_sh at i mmuni zation with )
Suhﬁ sﬁllmcempm@%@o @@@E%?D éﬁhs %ﬁ% ROy R ncludes at its
bdtﬂ%ﬁl éHH' @Fh!u@ n&g\&ﬁm%érﬁbé‘r@% tﬁét%ﬁ b@ffo@fnfsﬁh&é 'a%héu’ﬁ leBfe 380

oni ng, expression and
trqy@rsmﬂ by atﬂuaxh cafduliBighnAl the lredp 06 {R60ar{ H0ORIDE) mTmber is located a

N T AL P e s
behvE@BE AevGEMNAhE hBsh H%fs@n‘ hRWIRE opdrV@id 4 dnSALSriphbibrecess 301 in
ol i gonucl eot i des 5'

WIRTATATGATATQUCTIETREGATEAC? dr oRbeAte [id igiapsspgainst the

%ﬁ#@f&%&?@g fgﬁec @1—; %?A di geélE ed with

Xhol TiendatieaRih @membio3techni b’étrﬁO\teheilcﬁ?gQ{ absiantial Meedrizbntal
pET42T( +).. [00204] Pl asm d ET 42T(+) was, constructed
Pay by Byspactligossle Ibeanzgi bHs petar irnof Being 10 pe gstibed in
4
A B R B o R DA bl Hans
caebp reesmgmd byfa raapslotiel i thé ait 04 moes theamndiufgmemhenm tltlaing
C-termn Q.1 D NO 190 ris a Hi s-tag
argRgee Ewltﬁ% o RTHEN9OR R s hndue giegpper
pl aSFTgﬁjreHﬁ-gh&%@(h'é)remngﬁr%ﬁ%ﬁgeﬁ@d Brid @is%@&tdrﬂycthé >gle
enzynes Ndel and Avrl ratin fragment
lepatsywtem % thet cRrends orvotré n chosd pdﬂtlwreohhhn btecwmg demposed of
a GST-tag, S-tag, two His-tags and the nmultiple
cloning site. The residual 4972 bp fragnent containing
the vector backbone of pET-42a(+) was isolated and
ligated to the anneal ed conpl enentary oli gonucl eoti des
42-1 (5" -TATGGATATCGAATT GCTTCTGCAGCTGCTCGAGTAA
TTGATTAC-3'; SEQ ID NGO 126) and 42-2 (5 - CTAGGTAATC
AATTACT CGA GCAGCT GCAGAAGCT TGAATTCGATATCCA S SEQI D

A N\ - | pe— A
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t he package is fornmed froma water-inperneable
material in order to encourage an even flow of water

wo booclogiais he beverage package. One issue i s theCT/EP2006/066945
freshness of the ingredients cannot be mai nt ai ned | ong

eno unI s an ad onal i h ackage.i s

0O e @%Qﬁadtlﬂ%n@ 8 bl o ambaT s eapsule
an(y tﬁ@caﬁ;@ﬁl@ 138%1&41}; seeuﬂea aﬁmg rtststaeﬁﬁecbﬁrymage R&MBGtalRRisher 370

properly conducted to the recipient (cup, mug,

is gétaged. in the deplasted pesingn tceptehéle@uﬁneomndh@e perekay egaimp the

l.at es to bev er cartri

sttt B P Be@in S afbiviral  Buotre e i b JGLT YR §Mea
with 8 be@t ot pe@we WBlidmeéHaehl RIRhEME ShedhindRe toIRP Bdtragicde

of the cartrldge and beverage is collected froma
pasiinerthes lgevieg therneedee fvlhagiscngrasd Iydeuwshticmhaprewing can
s MERIRLEBe Lifabhihd OB AV ER R BaRRUE] A58
eﬂpMﬂ&ﬁds into the beverage product. However, in this

sol ution, the |nIeL7trav rses t he f | ter aﬁ@mthe i

pr odiidiguEake the tandHpg MMbSRARRSE-re: ’ft Bifer hanelhing ynember is
regﬁ’é%ﬁ"@ﬂgclp@ah@esttﬁé CHRBICLH Be gllléﬂt Amﬂgli Uﬁ'ak' eﬂﬂrtﬁﬁjé RS tatRiown

to a bottomoutlet. Accordi ng he pat ent
bﬁﬁnﬁnbcatihﬁﬂwdmﬁﬁdlntrOdUCtIOn of pressurized hot water

squeezes powder |nto cake er neat es
© e Tige ) A & BhARGeBRETS vt Gud S5t AT IRy dion tha
is tOn@ivedtd bé B MRt foRMohbd "HdiBbntaly Pin@hE 8RR | N
use when the cartridge is in an horizontal orientation
machinge dbagotialdropng printiplpweans g fansvasdah tfmpramdmus
oAl BB S5 PR AT L, e
ingRaFARto bABEMNl Mhe éMdldsicsis doguraRrt by&H@trﬁtﬂfthc@nsﬂﬁll 21,a
p05|t|on|n$ of the cartrldge during use allows for an
lowst Wl Séand poinet fikeievatyire dibs fristvathtiaAystrghy spiés the inner
vt bt B0Sh ER Gl b PSS X e EBREbge cplicptine
valrhe lenﬁe filfer gradlvis phacaha thatyit tums Srolpythpaws t@obdticmmsndsfof the
t he bevera i ngredie Therefore, this docu
e OSSO A RO Bt 5y P Ky SGchE bPieg SR AT —
thﬁ%%h@kﬁ@h&hTﬁaB&%Pkﬁﬁb7%%18@5%h&ﬂb <nu&¥ﬂﬁkaﬁE&ﬁﬂt§ﬂk
an-upward el ement of flow between the Inlet and out
rip@di dfitienshell Bdwedteas byorrenpiag, weldpei glumgloy combmdtiomsathereof. It

t he. darker brewe e portion tends . tQ.stay i
CoRREISBOt G BT S0 ol maePBakt el AR el Ry e e
anfdhaatveg gn Bl@hey dpBditet2BS ik &8dei® clbfQoRPYERABM of the shell 21.

Therefore, a beverage concentration gradient tends to
Thegrverfigw MiaH i 1ft spacehpisushertdistnachs” &em§b¢ fijenrealbgd A beverage
OLRI%{II RhrbGd ! tﬂgc 1 ec Ehe al ?8%(9{ u % tﬁeaﬁ t oln%)vaﬁlé hThe

rtloﬁj%eln fiha der? ver ed it fie cup

de@ﬁgJ: bapshl&&)flf%&tﬂstlﬁ rmgdtleas bevwed agen l'hbrizbﬁtap'uﬁheﬁﬁﬁobfi e.,
of i1 nsufficient qualltﬁ@des ite the use of good
Wiy ghei bojtopnyalbandepittiet 4 irkpsing dogvnyvasdla Wkt evisrestset {yY s

prgé'sﬁgl ifiThe HARS 3ﬁlfe I%fer%lﬁg gt%glﬁﬁ‘l%rbto bMUSAE AP LA l?q:]qa(} flows

proposi ng a desi pronot es opt |
thoomuablithd @l viadlr 22 dvel ip fepat t@tpa@snthefoverﬂbe/aapleﬁmer%ge) taadollect

h like. I.n the presen application, the terns
ﬁ%%$§wn8PW“é%ﬂFﬁwgﬁ% L.or "package" are consi dered

as SMEQ[@&”T@Hﬁd 14 'ﬂﬁlsfr% %otﬁ@rpv%'taﬁt offtht bag ﬁle that is designed to

preferenti al used. The words "brew n "i nf usi on"
lmdnewm$e@mabngynbﬂywﬁu@xﬁﬂmgnVenmm,Eh@wnmgbﬁbuw$bsﬂwsmne
refer

eSS AR L I and P bRl BRI Sl shdbe.

In the present application, the term"tea" enconpasses
all type of leaf tea such as green tea, black tea,
white tea, chai tea, fIavouH%d tea and herbal or fruit
tea. The term"leaf tea” or "leaf ingredient” refers
to bremable tea or other |ngred|ents |n mhateverform

o o o, o o
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The nenbrane can be punctured by a puncture neans that

is either part of the capsule or foreign to the
weapsniai{i.e., part of the machi ne receivi ng PEEEP2006/066945

capsul e). The nenbrane can be punctured for forning an

outlet for the.delivery. of t ewed, bever age
T 45D EOMB PR AP O BB ATE OF § PRt U hkened
pothi@ R Phdi@trddidiioh bf aRMatd? ¥SLA1E BLHRHRSSHE AcliBs M%akened
built in the enclosure. In one construction, th

zopagaiubea plaatr partdabbrehie| Wh@rfarcad by kg lflCPZ@WSrm‘mﬁL@ﬁ@ therein.
t hat clos Accor.di
oo THEUERTE abd B Sl oo R iRy bleMiooTBR T or chRER Ay
depip@ed fothy brewb@aechiditgro tﬁege@rmrﬁlblpnw@f thi erve b, Ih@ﬂ11§ 0
renpve undesirabl e |nsolublergart|cles fromthe brewed

enphogiment. thaeverilopeyalhisdi e s hibalyalongutheaytlel Yringide the
cag lé eJ.th3é fﬁlﬁﬂéﬁ?&ﬂ?&h@élﬁ)rﬂepﬁﬂaﬂ q‘}er}gtal R&Ehtrbq{thé ét{ylcgsﬁpenttgqeave an

non- woven yester, pol ypropyl e
up@ei g/@tlﬁ)él tenescnphpeid soatier oﬁﬂhs ,ﬁJr&i&ﬁarItbﬂl’(b upgdrisartsce of the
?reof. ThetLllter medi a conp Ees one or. nore
Caw % & Mgty the evd PWaﬂpe%wleoW% ¢ poted thah e syRPYHng he
stiuRfuS§Ctns %ﬂé{ﬂe%n eﬂ@ﬂﬂq@a@ hﬁ}ﬂ/ EQ{”&@Q@&JCM aP ﬂ{%\/&l@tﬂlﬁ@raEeBQn
passage of "a significant anpunt of undesirab
thisresamplel Herontheadpent hgyamtinedred . U- Bhtappé shelchOam,th ftobotéom

wHEPHGFRIEAR: R ol e GhrTEE B T e’ Bt i

delibBRitinevd ealmROWHE H1Rhr Ydri@lI driéhiedaitcsigh RA1ION. The
crushed particles, inside the enclosure. The filter

inshioen of watef iartabeneldrarast ﬂlﬂb¢<éltﬂllll%/thﬁ n@r@dl@rﬁ capbe gartiod Ant
R LR G 2D A8 oL Bk Pl BURREHED,

méhbeke bh&r&%‘h&h@g&ummr@l fnl tﬁ&\/s1da' bﬁb@f(ﬁlﬁ)e for a paper
filter, the G S per_ square neter) of the

fi| tiaguigh Y wad %Qe ﬂb#sgﬁé AT EEEYen vohigh the capspmis mindg of
o AL e PRONG p Bt AR M BRI R T

fhpﬁmdhabbhnhydpéﬁmhpThebu&rb&bomﬂdm&ngbéﬂ&uhpmﬂeBnnmhaﬁa
| et . bever age verse slowy efilter wt

firge trlevl%l@oc@g’& My ?‘gt"‘éfm:‘é magg Pl ¢ fpcond ﬂtby?ar portion 3E of

snpﬁl%%aﬁfe][e'r bid GRRID %e%ﬁf IThE %h@)’in?ﬂleﬁ{b%r PEIITRAR Aol hir@f
the filter that should preferab be hi gher than 1200

tuhulmﬂporttm el pnadfee riatmeyer kmg h@statnhaﬂy Q@B@ hdlgthas tITeheuter body.
f.ilter ans can al so

T@f-rth ’ied tﬁﬁ%ﬁ %"é o 6 RFa f‘ﬁdnsft?f}?ﬁa 3( T'Pé’n%% 8F PEI‘P&TNOWPYGH Ph a

noiR&een bNEneRBTHAEIc GBI a5 b aEigM Bicrédtathd &@iﬁ@@ﬁg@&lm
to the shell and faces the overfl ow nenbr ane cover

fillsethe bderipriof ghedth@d t@@l&ﬁrwﬁgmdh@iéptconsrﬁ@e&theIeéglgﬁure A8. The
oIR8 PESA R R H DS, SR TREOS, Gl g v

lids| 283 £2620 (lvhﬁg [;wﬂhe tsmaa&{ ieigeal tH&BH&fnﬁﬂ&bulaﬁboﬂ§§arﬁé\&rﬂlm
op enlng the nmenmbrane to create the overfl ow wa
rl

APREBIESS §/pffr8ﬂm§ﬁlé%t g toh Bremed digyiglpasspfée rébhﬁérbe%i}“%féd
e e R T T
intepenl puthahe o&rﬂe‘a wsallosuckn anot njeeted iptiscat Therlowealnd, oasrflaw

f th |.f I
vl Prcaorheg SRS ik phen el S biget Bactsel T
pRENEEALEHARD: AdhEBRENIRS: RAGEI vﬂecﬂblﬁ@@il 09 rbifelbthe

crosscontami nation issue and | ess cl eaning.
pmbhamt@ahtrp@rchon aitesrin dlencapeulachd ¥ ahavs, U \M@telacmn be

t ste of the hi ne -, sol enoi d .
iR B HRYST B Sy T COuleloyeh e Bpgr st Swer id
mechani cal / hydraulic intervention of the machine. The
puncture neans can be activated to format | east one
aperture in the overflow wadd or in a cover nmenbrane
for creating a delivery outlet in case the overfl ow
mall has premade overfl ow aperture(s). The cover nmay

o o o D
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Figure 16 shows a cross sectional view in direction
I1-11 of nedian plane B of the capsule of figure 15;
woe@ane4id shows a cross sectional view of a CEBOBFEPB®06/066945
according to a fifth enbodi ment; Figure 18 shoms a
cross sectional j W .| direction |
St B hE BB of S Wi S 2 0% b5 5 bvibit exi i fore
bréWeNBevRrae NEIEbdverage E:&rpﬁ@sfsibvﬁbé/th@ﬁ\ér@éd 1rB8 (R bapslRla€ong any
capsul e according to a sixth enbodi ment; Figure 20 is
sugalle depgtiere betiveeratheirstgndfseednd t@la]é@moél@fs thriogglt thedgwer lid
24? gure 2 1 is a cross sectional view of a variant of
he capsule of figure 20. First of all, the genera
br evip@eRniingiuptes a@bththeariaRv et ¢dmdemtit hrrﬁ&@geﬁiéﬂ'[ af tnBglar
inrelation to figures 1 and 2 and a first possible
PEHEA rPé?ﬁfeSéfVeWh@CEe&b@& deangptters fee. i TRYASAIEY b . from a Aiss o a
V. l ad a
thEéf @Eérr%g;hit t:'cél\?\fegs éhgﬁﬁY ﬁ%@ 8@%&% i ﬂﬁt tgll%lt%ﬁ& ?ﬁé 287
mbeMeda@hebﬂ&mnm@aﬂﬁﬂMOthﬁebﬂh&mﬁ@ﬁﬁﬂﬂh%ﬁ@mendE@hﬁded

and inrealit i se additi techni ca
sepQiuk i ﬁ?eééuwl%rmom%%z ARiR mi»ﬁ%weéla@é B8 P?Wé’nﬁg F@@r?f smaller
dm%étk:} S énﬁhlﬁe{‘ﬁelgﬁﬂ HR&) SRS Wrfere GO TREL é@éﬂé@ o%'&&‘é HeWEE
contai nin ver ge I ngredients such as |eaf tea
beantdg@ hBomtsl@el Oh®3 ﬁkél roprgsaats e gessehrle ad @ dludy siges. Point P1
cup- shaped hqusin dafiltering wall 22 that is
rePliege&sﬁ @Q é’f’?sggﬁ B‘Elve?%gep%ﬂﬂ]egﬂté’r al inner step 23 of the
housi ng 21. The enclosure is preferably inperneable to
gas and light. The housing may enconpass different
cross sections such as a circular, ellipsoid, square,
rectangul ar or pol ygonal section that determ ne as a
matter of fact the general profile of the filtering
wal | 22. The enclosure is sized to accommpdate a dose
of | eaf beverage ingredient of typically about between
1 to 10 grans, preferably 2 to 5 grans. The dose of
| eaf ingredient may depend on the final volune of
beverage to produce. For an individual cup of tea, a
typi cal dose can be of about 2 grans whereas for a tea
pot, a typical dose can be of about 8 to 10 granms. As
clearly apparent in figure 1, the capsule is
positioned relative to the brewing device so that the
filtering wall 22 extends substantially vertical and
fromsubstantially the bottom of the enclosure. For
this, the capsule is preferably positioned in a
"vertical" arrangenent in the brewi ng device 1. The
cup-shaped housing 2 1 can be so oriented with its
| arge opening and its bottomoriented in a vertica
position. The capsule is preferably closed by a
sealing wall 3 that hernetically closes the encl osure
20. The sealing wall is attached, for instance, to a
peri pheral outer rim 24 of the cup-shaped housing.
Both the sealing wall and the housing can be nade of
oxygen barrier materials and the encl osure can be
substantially free of oxygen so that the freshness of
t he beverage ingredients can be preserved during an
extended period of time. The sealing wall can be a
flexi ble nenbrane or a sem-rigid plastic part. A
punct urabl e sealing nenbrane is preferred such as a
nonol ayer or a multi-layer nmenbrane, typically,
| am nates of PET/ Al um ni um PP, PE/ EVOH PP
PET/ Met al | i sed/ PP, Al um nuni PP. The encl osure is
preferably oxygen free and may contain flushed inert
gas such as N2, N2O or CO2. The capsul e can further
conprise a cover 4 that is also attached to the rim 24
of the housing and overlaps the sealing wall 3. The
cover forms an internal chahnel 40 that terninates at
its side end by an outlet 41. The cover is provided
mnth a puncture |nd|cat|ng nmeans 85 in the formof a

I Y L I T I Y 1 o I D I —
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possi bl e node, the filtering wall can be substantially
equal to the total height of the enclosure. It can be

wooded4ddhat a "direct fl ow' can be obtai ned wheePEPIe6/066945

brewed liquid is dispensed directly into the recipient
4§ge g., cup, mug and the like). By "direct flow', it
freant that the outlet is arranged in respect to the
breMAng device so that the brewed |iquid does not
r r )
?E’M@ T(i%l fﬂla{oplt¥ ﬁ&ﬁ{a ﬁ‘%"f a?)ﬁééérg ! 3 ﬂeIVWAgg ma g@}{é B8mpfi§ing:
s uf fdncinehstig (R@vecanghihgbes ai ﬂnyreshmcrage fngoedidite capsul e

hand| avoi d |f|ca ntact of
e & P V12 AQB o BRY ik dflcring SA6 b PRSI
pri NGaplceriobd inhgadr ew ng nmet hod according to figures 1
and 2 enconpasses different variants and equi val ences.

For il pempnise an t)h@ﬂowemll Gw3RabC, B.ndy 3hpthabis positioned in the

s G S e R

oVRPEIW HpRtund (150, D53 286, rzsa ¥r Reeddcmediewial at1B&t one uncture
nanufacturlng stage of the capsule Freshness o

mepEs 68 .o &Bi@r,ém@ﬁtl\selwn%rede ispleyenoay (B3) q@pall epént
R S Fp &Rl IR LA ShOS KR ARt IR o0

by the use of an airtight overmwap package t hat

encl gses the capsul The capsul e may al so be
2. EGhedlf oeaing Fotlain heheBsisrio Bt t & channel | i ng

funchi @iﬂerull Wil 'eﬁtlan&\saﬁfg veldg, 4 ﬁféﬂfan I?l%ﬂ%ﬂtﬂ%leﬁf%@??as%ﬂig

may be deS|gne to collect the brewed liquid
thpagh ¢l ¢ricosored20) whenvhb caBuknd otiemvd bsthdoatricasponheverflow

ecip d enbodi nent h apsul e of the
et r 75 2t POkt BRI s Sbi 6 S orguiregey 5
p&ctuwﬁaeaﬁhgﬁfe% (8k1, usplneddenbdvy idl plhe PF). t he bever age
capsule 2 for carrying out the nmethod of the
|nvent|on The beverage capsule 2 conprises an
sure 20 cont a e beverage
gﬁé%a“ﬁtlng daengpogu%egﬁgxm H@%Ened by the

aSS etﬁ’@ iytedhg @alt () sRepedsiHRRhlialB Ro@nkk Botfdnh betht Bclosure
22. A overflow sealing wall 3B closes the shell 2
(QQ)WéhﬁgwﬂﬁémiVNKWH“MAlI serve the purpose of the
overflow wall as will be explained |ater on. The
capsul e further conprises a cover or lid 4 with a
4. gapsybecmiding m ¢lhiat 1, Soed tlaciwedizo id that peri pheral rim

42 of the housi 1. The connecti etmee t he
| i dafte OKIHer ! E@ﬁ%é%ﬁ% ¥y 3§ ﬁ.ﬂ% waaqti% frogy s front

offthd Elt&%gaxﬂﬂl f’ﬂév&ﬁ@t’gﬂ' 1Ht%¥§t1@iﬂf5slpta&e(s?ﬁfere ddigeqyver fl ow
seal i ng "wal be constructed of a rigid,
sent-rlgld or non-rigid material, or conbinations

t of S bl e erials include, but.are no
A feacsoping ot ahe pefeding Qiiuriarsiirrines fer i
f i | nhe BAREIOW \ﬁd’lﬂﬁﬁ BB, 3¢ k3D, IF) 38) RiEhe HiledndRdR (21)hee
wall is a flexible nmenbrane nade of nmonol ayer or
subgipmtirdlyavglichtoscaglasthisar ri er and oxygen is
substantially renmoved fromthe enclosure during
manufacturing by inert gas flushing or a simlar

6.(@phNt aerdih &F gfyodifahe prRcsRhNE@InD, theshitiesd i0that he
beverage ingredients before use. The lid 4 serves as a

suppbs everfewaral] £a3B. dke3Budetinds wrbwrsurable pigmeraice
i ndi cati on neans 8. Indeed, the capsule conprises at
| east one puncture neans 8 positioned relatively to

7. 1(hpsiHe atdondjngvad ¢1aidBo tahatzetcalbtdinttbatpr oduce at | east one
overfl ow aperture in the sealing wall. In the
preferred exanpl e shown here, the capsul e conprises
two puncture nmeans 8A, 8B. The need for two puncture
means on the capsule will b¥cone apparent in the
foll owing description, but in sinple terms, it enables
to use the capsule |n tmo p033|ble orlentatlons in the

o o o o ey
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wal | 820 extends inwardly and perpendicularly to the

recess 8 1 and cones proximate to the sealing wall 3.
wabmy/osd4so preferably run froma point proxi MEPET/EP20061666945

two outlets 4IA, 4B in order to formthe inner

channel 40 cap f i ding the flow

1 auf Eompitgies fRacibpaf mlte SyBon Bepbfe O, 2 ECepyae. 3P
c1Qdt RtshBll acda flahget he 1id. The walls 820, 821

forma guiding channel for the beverage but also

rigidify the lid. The outlets 41 A 41B can serve two
functions dependi.ng-on thei.r position during brew ng:

8 PR RSl R B e Pt TRy out et 19 pl aced at
t he ibedrh@iBeoh cbte (SppaLk attamed & H@GREIN(2A) hnd/ RIBEI thE overflow
function when the outlet is placed at the top of the

meapane d3dih.iXg 3Bk 8% Y. Of course, the guiding channel
may be differently designed, for exanple, it can be
fornmed of a tubular menber which is inserted between

9. tChesdouaordingndclhines sdatacregzodinl thdB or whi ch can be an
integral part of the cover itself, The tubul ar nenher
coul e &1 16851 eR¢ BIRFUHE RS PaRBVBIraHYIBERS WAt bpmgityghe

co¥kr the cover itself to formportions of duct to help
guide the brewed liquid to the cup. Figure 8 shows the
capsul e housing or shell 21. In particular, the

sing can,.be for.neq of thernofornmed: bl ow noul ded or
Qe RIS o TR o BTIRRSEIEM nate compr | si ng
an GQxye&'er *Qﬁfdo'nﬁfris@sr a Wr@@'ﬂ@%ﬁdﬁ@%aﬁ@ g cORi YU to
or of deep drawn al um ni um or al um ni um pol ynmer
gui¢mihp R ecragenidovn sus bevgragautietdét ) piibe az!psrﬁ%m t hat
extends as a flange to constitute a substantially fl at
sealing portion onto which can be seal ed the sealing
1 walapsuddgecd e fo ddigd 1antaaticsieal @dhithe cover 4. A
smal| step 23 is conceived radially inward to the rim

to ri@gbpxrsagernutiel (4 bis nlaged in haagicnd thecawalBdhairs
. Lat : . .
s ATt R AR i rd Al @ L0 e RGO B fhcons
(86f. the filter wall and on the control of the
interstitial space to provide the siphon effect. For
instance, the filter wall can range fromO0.1 to 1.5 mMm
12M8h&AS adcBRIGER! aiflf 1FEERA, LRIAASRL A M 0.2 to 5 mm
whereas the interstitial space ranges of fromO0.1 to
3. 5 ihmempitiscs helcast avo phindtire niwans (§y 8B) or phectwwelindioftinghe
housi ng,can,conprise a.raisin ne 26 that . .
mgh S LSRR BefiileFagT ot op P Rl .t psngptine
of@he EdVRr hhdHiveb dulilet BRaksARSB! £1A)f18cctak SAdRENG QN qleLgsncﬁﬁg means

conceived to resist to conpressive forces of the

(4Phj ection device 38 and to puncture at its centre nore
easily. It can be noted that the puncture neans could
be repl aced by nmere puncture indication neans, for

13. Capancsscofifind @asily caoef blalmes oVl dastatibriauddh tidoe | i d
that is placed strategically above the nedi an pl ane of
t he tBaEIHdYEandigatgingeng 89 epeyiriart #deasbens iple Broughdhe

. . . et . .

ooEEh I AEH SRR BB LR G R L R BRI E ).

capsul e can have a cover with nore than two puncturing
ns or pupcture indication ns. For. instance, the

14 COBRICE65OBAN (el oZRaT QMY § b1 ShimpiaHeUR Sheans
whi e Btk Shdah O, 84, @Bﬂ b@hpiise@ht 18K BRE Y @hYv1Qde @90) that
180 and 270 degrees on the cover thus offering four

coppsisedd periiargior (§18m positions for the capsule in the
beverage device. Figures 9 to 12 refer to the brew ng
process and rel ated nachi ne system of the capsul e of
figures 3 to 8 The advantages of the "vertical”
arrangenent of the capsule in the brew ng device
becomes even nore apparent 4h relation to these
figures in relation to the conveni ence in the handling
of the capsule frominsertion to renoval. An exenplary

-
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features as the capsule of figures 13 and 14 except
that it is of a rectangul ar shape. The capsul e al so
W@oopnixes an i njection point 29 that can be apPCT/EP2006/066945
pre-scored or weakened portion for the introduction of
wat er nozzle of the hrew ng device. The weakene
15 G LA EARE | i1 op AR PP A SR <A 5Y BEdey
t he (REZ#IsBlchak Bh ERANAEH _sﬁa?@ BihNan dXi Wis@med (L ADA aldorter
iIlustrate another possible enbodi ment of capsul e that
transvetend idiptange { W) behdeiaibel atdeasd pad pupctuse nivengy@n8AalB) or
rinciple.of the .nvention. In t.his enbodinment, the
GRS IR oS i R e ! B BRBTEe ™ he out e
4 1 inside the capsule. The funnel remains shorter
than the total height of the enclosure to | eave an

lqupppyulgyagsontine toenycng of He rsprediecidiog, drracksized inaat
and . the capsule to constitute the
ove#&thﬁgggpfE#%%ﬁﬁﬁlfé% be noted that the supporting
structure of the capsule can enconpass many variants
such as the one illustrated in this exanple. Here, the

17 538t 245qedingh o Jy e 9 %@F@B@@ ey 3@1@@%2? iny that
botto I I ;
and | BeeToeefe B A0ARD GaBe PR AT B G HERAE
in two volunmes by a planar vertically oriented
filtering wall 22. The injection of water in the
encl osure 20 that contains the ingredient can be
carried out either through the cover 260 in which case
the cover is preferably a puncturabl e nenbrane or
t hrough the shell 210 (i.e., in the side or bottom.
Figures 19 and 20 illustrate another variant in which
the capsule is made of concentric tubul ar el enents of
progressively decreasing dianeters (i.e.,
respectively, froma first to a third portion). The
outer body or housing of the capsule is nade of a
first tubular body 220. The overflow wall is made of a
second tubul ar portion 3E of smaller dianeter and
smal l er height. The filtering nenber 22 is nade of a
third tubular portion of smaller dianeter and
substantially equal height as the outer body. This
third tubular portion can be, for instance, a spongy
or paper or woven, or nonwoven or sintered plastic
tube or a conbination thereof. The beverage ingredient
fills the interior of the third tubular portion that
so constitutes the enclosure 20. The outer body can be
sealed on its upper and | ower sides by respectively
upper and lower lids 261, 262. Onvng to the smaller
hei ght of the second tubul ar body, an overfl ow
aperture 257 is perforned that can let brewed |iquid
pass after it has been filtered through the filtering
tubul ar portion 22. O course, the lower |id 262 can
be made integral with the overflow wall such as in
injected plastic. The lower |id, overflow wall and
first portion could be nmade of an integrally noul ded
plastic as well. The first portion could have a
non-tubul ar shape as well. The points 01, 0 2
represent the possible water introduction sites in the
capsule. As it shows, the water can be introduced at
t he upper or lower centre of the capsule through the
upper or lower lidstraight in the enclosure. The
points Pl P2 represent the possible exit point for the
brewed beverage. The beverage can possibly be
di spensed fromthe capsul e along any suitable | ocation
between the first and second tubul ar portions through
the lower lid 262. Figure 2 1 illustrates another
vari ant of a concentric arr¥hgement of tubul ar
portions of progressively decreasing dianeters (i.e.,
respectively, froma first to a third portion) that

1" rr I T T T e a1



