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COVPOUNDS FOR | NFLAMVATI ON AND | MMUNE- RELATED USES
RELATED APPLI CATI ONS Thi s application clains the
wheweh7430Df U. S. Provisional Patent Applicati oPCT™MIS2006/000323
60/ 642,179, filed on January 7, 2005 and U. S.
Pr?VISI V%' Pagent |ication No. 60/707,845, filed
* dfgtﬁ i i%@;OA &VB SUBSEANECESH NG &/ IRALSASECHNES
these appllcatlons are incorporated herein by
reference. FI BAGKGRGYRD DOMERAIGN| nvent i on
relates to biologically active chem cal conpounds,
nanel yThi RSPF@HWV%@IH wlatesdy Rptebyigus vaenines axémmidied hatbubmy
hmlteg% '&t?‘ﬁﬁuén% vird4BARY PRI SRRhRdh ﬁﬁ%ér?elatéset%tno%l cgﬁsgsﬁ{&s and
l'anmat ory condi tions, | nun I sor
methcats |f@rrsgﬁ’e deldYBS)O®fd3e¢®t1Vm@K@Q&1N@nﬂilsTﬁEfekMEtﬂeWes that if
C | that, prote om
detiverdt FVERLAP) & Ao AR B R} 1B B P FRSTBn e |
vertebiratt] ammation i s necessary to protect a nannal from

i nfectjgn controII nfl a uses sue
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ant i 0 ce ant i e t i ndi ng by
acect 8y Q3 ot e e B O TGP SPSEARGledp Fmppgoevere |
and dmlycdablamﬂ tmﬂtcmmedd&o hedike} péspleCarthuched AAS & AANN trBfthat

nnel s éﬁR% . CaIC|un1|on influx in turn
belOﬂ%ﬁw‘Ptﬂ? myxgyitfag pmyy.c A dpbesmrEe cprpiiRss eightsinglessrandad
RNA 8dgnich® S@hidhint SdeaisoAdwind Eto%ﬁ'f@atWOVsuEf@@eog?ﬁ:%ﬁrotems named
characterized by cytokine production. Interleukin 2

hemagglytingy (HA agd awemnﬁ’@sq AHY- the MPden-ghangelipyotgingthe Ve mafrix

proteih Qﬁ@ﬁ’db‘ﬁe@plto%n?ﬁsé&étgﬁ WD ik RINAX ah AR tHIEA 561 l{yﬁerak%s (12% PB1
modul at es i mmunol ogi cal effects on many

and PRZ)(Heametpat aln 208 Nag BavpMicrotiiql. 3: é91a6q%t Bm totheesrdr-prone
naturd BAHQORAA Q@Jmé thelifftithsL8rk Wenblifite i éog?fn%é R J{)Iﬁ 2

promoting their g aqFgressmn rom hase o
Surfacé ®rqteipsy HlAcandiNA.s By paﬂ@@numwghf&mmesamamlsc ghorg HAdNA
J ' at
w1th1ﬂ ﬁle Iﬁ@E % 1ﬁfsfuegltz &1%&?0\%)%%&5 dff?eﬁ Aﬁlge?’ﬁ%lfiﬂé u%%/pes
have benmmetlfteés [é\mscmd lewhofgruste chvevsaﬂywmsty by fvirpe obthe mxpacithefZ
ndothe i .um of
the RIQIQ gﬁgﬁ\%netgs %&nﬁér@%ﬂeapsroﬁl t% chm an in egteg h%s(%’l}ﬁ F?a})fl% §1ruses
contalumgé?éék sefgnesty Dﬁhﬂymundtanml Smg]he(mibﬁ ecdls 1ed9s &rviiatl 738861 -
8856)IL 2 therapy, e.g. fatigue, disorientation and
depression. It also alters the el ectrophysiol ogi ca
behavi Adu reodlt dif&hH mgem@t@abmy dfSnflfeh@0lisis Qe &RigositioR B

nmgj.or__central regu or of inmune
the Vl%e}yshg%grot%ms, UE;}* éﬁi)earﬁgﬂewﬁmfﬂéﬂfg?ﬁf‘a%r 1 ajves chaggias.
This vhtjﬂmﬂty ré‘sﬂlts\/lﬁlehie trafhe df IQFE0 PR rSslS inclehsele8Riency for
feciﬁ ﬁmh yction of other cytokines, inducin

transmjsiop i anEmAtNRecios, G dErseR Hvcicn sMpks imperantly, the

generdtoh Bﬂh@& étﬂlﬁhs%‘f’ elrﬁswgéda Q&{)ﬁld&ﬁwé Eééa&e kHErde lil'lﬂ%hf h& hmmumty
| eukocyt es. cells th are unable to produce |L-2

directeseagaing theaeet ﬁt%ls (eithiy the susceptible dumamprpulption Gpserink, 2004,
Sc1endé@b@’@§2)a |Ft)1ythisri§al's5n ttﬁ% ﬁfix 199 *%gﬁlbﬁﬂt?t W{Hb@fnb& ReddiEY

receive in ture. a resu agent s ‘whi ch

m ght
pandemgergve, killjng ap eptnré@tgﬁtt(?(bnﬂlmmemée weddwider
i mmun L o A [
and | et e Sen HAGE bl Bh i e AR s
betweerl spa¢iesal Thy infhienzhatinel stodinsrthat merenfosndap cesdite & tHe ngsarsuch
as cycl osporin, FK506, and RS61443. Despite this proof
of concept, agents that inhibit |IL-2 production remin
far fromideal. Anong other problens, efficacy
tations and unwanted side effects (including
se-dependant nephrotoxicity and hypertension) hinder
the|r use. Over production of proinflamatory
cyt oki nes other than IL-2 has also been inplicated in
many aut oi mune di seases. For exanple, Interleukin 5
(IL 5) a cytoklne that |ncreases the productlon of
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woul d benefit fromthe devel opnment of new drugs that
inhibit the production of IL-5. Interleukin 4 (1L-4)

wanwenes | eukin 13 (IL-1 3) have been identi fPEHUS06/000323

medi ators of the hypercontractility of snooth nuscle
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i nhibit |L- producti on. G anul ocyte

devastatipgaiapgmeg eﬁ%%wys Sllpyved ‘é)t otheys thagugheut (tf@lw@sm fqrgxample,
Astan fil ANIBIR 199 anl ok Rloh o P31 IR YRR ity fape
| i'neage popul ati on and been i nplicated

and Hmzamps ¢omtinyeftp dvent bemgnsandicause @nldmuvﬁeevaﬁys&@ars eTéxe other
subtype@@hf[l\%ﬁg:og%e mnc,%rélp a}rﬁg zkgaggmgﬁﬁmgﬁ %ac@ﬂfi’é"ﬁr&s TherFfore
through tigovprolvesyef redssrtnient ia oy HAvgibpipe dudd b@mtroﬂuoaiﬁrﬂﬁFhumad d
populatigﬁ {rgﬁl%g %xgén?ese‘f\%llpa%ﬁ texiuen )tf?aﬁl‘rs’lena bd) aélp% gi‘%tgc% 0f¥1 nﬁf:h
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shortco currently used for
tOﬂweWﬁﬁﬂWSQE%ﬁﬁggﬁﬂg%“Q in the treatnent or prevention of
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aut oi nmune dIS irable properties of ne
only in e SRR e s B¢ PRIk Sbegos el ool b e RHEREy Brtn Biredptiumecs.
Howevdr A1 99T, ¢heQlticadRlf Wiretd hyifdiodRingn GhinsBBRIdnYvds i@ALAR. EFhis
new nechani sm of actiagn, oral_biogavailability and/or
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“cerfain bi phenyl and phen ¥ %ﬁld yl derivatives that

strains of gripm flp it fhe h%zéfm mptl&atleﬁ, B st Apeimacrgadds ek Biet
most cofrﬁﬁm%ﬁ@ gé‘cﬁb’ s@i@m‘(f(allscr 2004! $cidhee !3({)6 g | ’k‘-ﬁlg-g’nossci%gﬁz ,
, and K.” TheSe conpounds aré partlcu arly
transmlﬂ&@@fpmesﬁl@ﬁrmkrﬁhm& pwplprcesgmecﬂa Hiadly is emergingragainstgyhich
ne di sorders.
e B A B o Bk S Conpouinds
of f dnigiweof(he)incredsingreoncepharentie postsibility b aoc efivetrk girus
pandemﬁ:aihtere h%? %I’n gnha%e%%?%%é E) dlé%\{eﬁ L glrﬂlﬂgnzta Qﬁ-u? S’ch,mm%{ 1? n.
Ker celected 1ro € group consisting of a
capable of)pmteemlg Ibmmds agahiRCho2-than-oGH@NR: of vifG6.OFhese effRtCrO)lsq

directed:tgflg)dl e’ry %ﬁ%&:u%mcﬁe gleés téﬁ hc§/ %%% ép-fé?ca &%aglg i&qug}za

virus 1nf}£&10nsby@rbve€ﬁtg replizatidd ofelrectirud (Cax dt Al e Seamtil ¥ amhedt e d

fro 0 si,.gting of ~a | ower l,.al
59:1: K QaPRIeTonsE 0GRS o i ey St i elopiapDiA
based vérdinad) RINA Bysdefencd thble€ulesAhat v@wRlrachid pesbds axtansRgaihar
each occurrence is 1 ndep ndentlé@selected from-H an

1nﬂuenzg|vg9q stram@( ev ppm@(t R a1y ap&/eéﬁg@ngé%ﬂpenza
virus (Khﬁ@&em%i&&e/sos%9bamte1@etfaaI mt I%erg AnfeOWBIs. @bbesfl a
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Tompkinagt by RYH0% BAS 10T S40F AP chel, 206FBAS SE3166." nroR
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injectior, &g@f@@@gﬁz attég %%?%gm)e ’c@ Q)agx?%ﬁ’%e%s@naﬁ’%% Both of
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same vnﬁe 't g?‘%%‘%%’l e%r}er 1%@5‘\@ %g\é@t%trvbhql&aéxh%: n%’%?%%t a&lH% cﬁnf)g/cs
substltuted heteroaryl; R5, for each occurrence,
i ndependently, H, an optponally substituted al kyl, an
PHmw&ﬁ@%%gnally substituted alFkenyl, an optionally
stituted al kynyl, an optionally substituted
cycl oal kyl, an optlonally substituted cycl oal kenyl, an
optionally substituted heterocyclyl, an optionally
substituted aryl, an optionally substituted




heteroaryl, an optionally substituted aral kyl, or an

optionally substituted heteraral kyl; R6 and R7, for
w@2wh/0pseur rence are, independently, H, an optPCHEE1096/000323
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het er oar I n anot her enbodi nent, the invention

not be spffjcignt sotiqer dravpRs ki RIsociedrE FEY aSe(gRnetics isthg difficyfty o
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opt i H@% I
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i mmune cel | (eg TceIIs BceIIs and/ or mast cells)
activation (e.g., activatjon in response to an
PHIPW&@,Ndﬁgen) I nparticul ar, a conmpound of the invention or
armaceutically accept abl e salt,
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solvate, clathrate, or prodrug thereof can inhibit the
production of certain cytokines that regul ate inmmune
W@ 2006/024303 vat i on. For exanple, a conpound of tP@&I/US2006/000323
i nvention or a pharmaceutically acceptable salt,
solvate, clathrate, or prodrug thereof can |nh|b|t t he
= ool RN A HgYehops delivety ofsRNA. Secifiy fof Sucleprasei or aeidic
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he invention or a pharmaceutically acceptable salt,
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Itis imp%ﬁtgrrﬁglgﬁ mlegﬂgg}r\ %qu&?clgrﬁq{o? to eélafagj tﬁ& %o arl hrl]lg’l;aﬁ enté%gcéueg%e
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cotivity B Ul s ORGP P T mE e b8 Tpmaremisns
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cemnand 3 BERBAHof RlomitS SERS Lo Sckiinl & Jom AP ber R0 s o
resolvedodigl tBése Richn@bies. €. These conpositions may further
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syst e miedacistehil e atailblile Veeeitled diRtRO hgais® Mbliierdh Rus strains
adm nj steri.ng.to a sybject in need thereof an . .
incude & Prchpipg NN vre-Bre et RGN 2 o e ROGHE R Hon
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i nhibiting i nmune cell actlvatlon i ncl udi ng
inhibiting proliferation of T cells and/or B cells, in
PHmw&QHu%% or in vitro conprisi'ng adm nistering to the ceII
}fectlve anmount of a conpound of the invention or
a pharnaceutlcally acceptabl e salt, solvate,
clathrate, or prodrug thereof or a pharmaceutica
conposition conprising a conpound of the invention or
a pharnaceutlcally acceptable salt solvate
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The invention further enconpasses nethods for
i nhibiting cytokine production in a cell, (e.g., IL-2,

WO 2004/074303 5, | L-13, GV CSF, TNF-a, and/or | NF-BCT/US2006/000323

productlon) in vivo or in vitro conprising
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11605). gfisgrepiked s isErmaliation oftes s ks selisdlabpladayifteiglakraeespior
tumor Irfaﬁceﬂ; Deh Ay AReh et whY &%Védﬁﬁhﬁ%ﬂgtmnmf %ﬁeﬂ;@{lé \th‘h h&Qra

ubj ect% Typi cally, such conmpounds are st e at a
mffaredt @ﬁ@é\v 8 a!rrct@m@flstwtﬁg@aé fhelseré‘@e of the carbompanefibe stfictures could

be taﬂof@d(ﬁ)%% Véri b§ fii€al apRlca@ns s?xﬁﬂ"}; b}pﬂferﬁﬁ\g% poél’é hesis

choi ces an I natfons wl ose of

treatmeré (fegwily of ah,kZQOIS Nanoteplnotogy: SaHd7 Haﬁnm@r destily wérm eported by
{ n I
vadob RO U VBT ROL 80900 L S35 BELERRES,

adsorptlmemwarrbﬁm ﬂaumbqso ieost igporipsly( Suctenaization ¢ffverhon nanotubes in

I r etles al so
ot oI T R B R ST ORPLE D),
demonsiided byaRtantaesto @ale(ZlOﬂhmemome llﬂ@éh%G)V\hJsﬂig these eakolopes,
the com%ougg boobe %l&%%erg% asglgsrgfk;llls’?ag @/l?t?x o&sbc%pog %rd}%n%.g$%@r oet n%%(t)tlugeg

s1zethemn‘feetslt}&sdeﬂmerbruﬁﬂaebﬁmmci tert butyl, and the I|ke

Suitaple p cti.n for 'no and am do groups
U BRSeRnoC Sl S 0UBS LA S A0 20% B
technoldgie #y/deRul; SHeRomihins Q[tﬁhgifﬂenéed iﬁﬁthe oHitdraikEypsingat aet i ng
) 8}9@ s faqr hydroxy inclu genz and the_ |ike. O her
especially; ipepraV IS SpeEieh it giesal end p BrernerkAb RIH oA rg desats
These va%ﬂbsr}ﬁﬁs)f b8 kdpableoReltdigal domPleek Hutoh 4l ‘Hﬁd tReeidatnd in
G eene, Protecting C}ou S in ani ¢ Synt hesi s,
resmnseasypkhthwth@yacgan@‘sﬁ gnimpher humgg is Hx mteeﬁq pganst aletiues of
t s r ed
calngly SRR LIRS 98 RECE oo RLETEREY Aarect
administggtion ign aninate! p pplentinlly dﬁtbal bioagiye agendfuchny a Grevirus may
have an g \%&%ﬁ@fé&eﬁﬁ? ég%ﬁst"bglg g%gtﬂg{% Aegegtaﬁ%@la-%g%o\?/naega’gro%l z@fl pL Sé)%lled
The presgnt ipveptiorugpliel énrembblamwy@rcsmdimgmmp@anpmmd otegtbds for safe
ereof . As used herein and unl ess
amnmmg%ﬁh%?&kﬂg§égkated the term "prodrug" neans a
derivative of a conpound that can hydrol yze, oxidi ze,
or otherw se react under_biological conditions (in
PHWW&@%&%@ or in vivo) to pro%lde a conmpound of this
nvention. Prodrugs may only becone active upon such
reactlon under biol ogi cal conditions, but they may
have activity in their unreacted f or ns. Exanpl es of
prodrugs contenplated in this invention include, but
are not I|n1ted to, anal ogs or derlvatlves of
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ed), the entire teachings of which are incorporated
herein by reference. As used herein and unl ess

W(mm)emw'sse i ndi cated, the terns "bi ohydr ol yzabP@&T/US2006/000323

am de", "biohydrol yzable ester", "biohydrolyzable

I bama| Qjohydrolyzable carbonate
‘MW@ ghy&ﬁ@%yiabfe urei de" and b|ohydrolyzable

phosphat e agwirpEAIVIEENOR TEHHINIEENESNEr , car bamat e,
carbonate, ureide, or phosphate anal ogue,

I espegk i htion thétades @ivh@le corhpriél 85 CDYE TARR hhR¥nddiGective
bi ol ogi cal activity of the conpound and confers ‘upon
and/or antibady cHmYBRIECEYe alowH €bTisuspWbpeiptheadrus indyres@n such as
immundpPSteiGe COBE &ldeR Bndbr ﬁiﬁf:écﬁ'}es Qﬁse%éﬁz}nnﬁ;l fﬂﬁ&\ﬁlﬁ? or 2)
I's 1tself biological |ve but 1s converted in
adminisgratjan of theavings t) tbg arjmpl @y earottie Yt depspoinatse dbcaseph 8 apfmal.
bi ohydrol yzabl e am des include, but are not limted
to, |lovetomfugter lmivdtég vaccigicampasingia gRftdsellal koxyacyl

immun RS ol B A BT OB oy A Bt CHATELEE 1,
cell respiopse ih @nvemimal Iﬁq}]owm agngnistedtikn rithe yirexy thesmana by alrdoyt that

domlmagx(} 1§P§%n gLers, and choline esters. Exanples
of" 'bi ohydro yza € carbamates include, but are not

[imt

et hyl Igg%nfijeo as%cg%g{e vztlrlhls( }r:soagg)e ?rﬁs ﬁ“? g&%h&f{ﬁg ora kllled virus.
het erloothet dspecs) dlelvauemcaaesplrmbr)cvmm hmther asp}bctp,ahyahh;es

) té?ﬁ nes. As use f the term' pharnaceutlca %%

selecte E°6%§?§B‘1“8 oLy ‘ng g 05“’8%3’{‘0"#‘8? Hed PP AR AT Y ENY: &

picornaVias] ms;gnamugpsyaf:ytrananmf mbdstes @0 adendsingGf a pmwymMue, aaf
fornulas. (1) throu or of Table 1 IIIust¥ tive

scenovigly § ST B SO RN R Ve BV BTl » BV

a hantaviub ddtafphadAR] Sle@ovifd @h@4 RntiwRlsor i de, bromi de, i odide,

nitrate isul fate, phosphate aci d phosphat e
i sonifdefere Elé(t © Vi &b @rMCURRPEisemere P ablg: Anpiflygnza virus

and eveh 8fokd BbRrabB) @8%Bus f @ﬁﬁ@ﬁz@vnﬁ@fﬁ)@hh Midn@he Widsad inflada
ascorbate, succinate, naleate, gentl si nate, fumarate,

virus typg AclBm B hagp hemaesiviinia antgeadHAy srlectedimmhegroupeapssiing,

of Hl, f@i o pmles, HEehhane 33, mﬁfﬂﬁ H@E f}meﬁlﬂhffm%ams a
bénzénesul’f onat e, (gﬁto uenesul fonate, and anDat

neuraminjdage antigem@™Ayselpgredfiem Fieseroup. copeisting pf Bl n%m hod @; )N6,
N7, N8 8/ N8 E{éaqn&s f¥er trﬂ@ﬁﬁﬁa&&@kdfsxgﬁ%ﬁataﬂwahgemc

also refers t0 a sa repare m a conpound 0O
profile sgbetedﬁomahempascc(nm)stmgnfdiﬁ@ﬂ HRNR)HBYL, THNZEHiNhaH7NZ} an
thm,nggﬁﬁ)ﬁ%ﬁﬁibﬂﬁal group, such as a carboxylic acid

unctional group, and a pharnmaceutically acceptable

i nor gasdme enbaglimgentd, thebaswne @oiptisdsladow dewfitheghilubaza Hims

are.n h ' S such
type A Ja6ieilBl, i 1) fide bl B} 3Bl Rk Bl B0 2,
hamaggajtlhaliannmtea{Aﬂi) ofpfirab, nsue prefesablyg fromuho0sia Sﬁmﬁnélswfwnms

es, 0 uch as al um num and zi nc;
amimmﬁﬁﬁﬁ emgﬁdEB Sqﬁt8q§%ﬁﬁ§r Y8¥%h as unsubstituted or
hy dr o Yor¢l&Abddirérgy] tHERRAnal iock vertelitite] préfatalslyl aanam@sl and
| ohexyl am ne; tributyl am ne; pyridine;
mmfpmiﬁ%f urrNgethylam'ne di et hyl amine; triethyl ani ne;
MONO-Thelbseine oF Ehetlﬁ‘i'e‘htlélzmbyéjdn@ﬁée b e¥vEbin@lds)of viles 8Svo or
such as _nono-, bis-, or tris- 52 hydr oxy ethyl%- am ne

more ofznq%p Wtqdé‘yogn %g&qug ﬁplﬁ;gtmg ofa hve virus, an atteriuated virus, and a
kﬂhdvﬁﬁgrls (hydroxymet hyl ) met hyl amine, N, N, -di-|ower
al kyl - N- (hydroxy | ower al kyl)-am nes, such as
N, N- di net hyl - N- ( 2- hydr oxyet hyl )- am ne, or
tri-(2- hydroxyethyl)an1nﬁ? N- net hyl - D- gl ucam ne; and
acids such as arginine, lysine, and the I|ike.
PHEW“@ﬂgaﬁern1 "phar maceutical ly acceptable salt" also
refers to a salt prepared froma conpound of any one
of forrmulas (1) through (XII) or Table 1 having a
basi ¢ functional group, such as an am no functiona
group, and a pharnaceutlcally acceptable |norgan|c or
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a conpound of any one of formulas (1) through (XI1) or

Table 1. The term sol vate includes hydrates (e.g.,
whewoAAMpolF at e, nono- hydrate, di hydrate, tri hydPEE/E$2006/000323

tetrahydrate and the like). As used herein, the term

- g,g .....  wfTE a conpound of the present invention
Al ol I@% rfﬂﬁ@ﬁ’éeqlmeﬁts,tth%rovtﬁrofﬁﬁ@fflmastréfrlw anon-gatwjakisute,
and moﬁg)?éfeﬁﬂggsadefé&eé BoMm&Re ér@u;gcons&'i@ WrRlisbhah DRk, lnﬁé’a%rrgal,
t ['ecul e.g., a solvent or water) tra
tﬁmumwdﬂunmmmy-mgbﬁdhereln the term"asthma" neans a

pul MARS shofbliafiR i infln S0 48U RGN b %ccﬁﬁaoF AL A

by reversible airway obstructio nmat 1 on,

and iTeriszsteh @nhm@atpet@magqmﬁeqmmsmg aainsaﬂr edlly of
immuno?i‘ot%gﬁ%%dr/]oerW§#‘rmﬁlgmg&we a%f{)ﬁ{r% o? glglﬁr eremr{l‘lz"enxylrugf
inducesde Gmmaﬁ@dotemm EO8f-Uhetliaodior alktibsdyi ragpangerie Blﬂi arrrmyl ﬂoHowmg

i T s e MU BRI 3 B e,
and furthetiaieesy the vipuois eéseciakd @ith am dno@ﬁéﬁ%ﬁﬂﬁﬂﬁcl@f t he
expr SSI n of T cell surface antigens. . The Q EE&
red Ajtions e ipveRpes) rofiss i yaceing m%ﬁﬁ“igkfo T eSponse
unmun@?@c@dﬁvé wRb@lt byvine] whdred tHeG/ias idices Bh afiMendsseive CHgOme
pecific method. This, and other nethods are descri bed

cell resgo,qseug &n @pnnaMoilowmg@gmpés‘tran@ of t]pﬁd'flfus thh@anm\?‘hpx %rou;g th_at
does not Eause <§§e‘3§h‘ A9 anfmal, ANHBSAHRY wﬁergn the¥ifhs R%%Ia'f@l withand -
. "Ri sk Assessment in | munotoxi col ogy |:

encapsu Sl"?hlﬂ'vlpt y and Predictability of |nmmune Tests.

Fundag, P‘ﬁimjred eﬂ%ﬂﬁféht ’v1r\]'58is exf@PsuPabdd in MRARY; ﬁlgtlénr\ﬁ:hwle

i mune response to a I-cell dependent | nmu ogen is
and mayplen beegssqyintad with tamanytubg@flmsomes@eawr‘et@@@ﬁlor ®. blelmg House,

n

encapsuffoh in (R Vlekihiilnychicle, 1b O kg dhiER]BE Biab O ABK vaticly
comprises puecir phoas mamberh/dldrtedSrant the gsoup ebwsepying Fougal.e lamct crr@n

powderéﬁf#%@g?i%ﬁef%{cﬁgul)mo ciEAig'foa&eﬁs o a,-l;ﬁ}{ t%e & Franci s,

ennsyl vani a subj ec in need of
i murie ceyst embcxhrpqmtsg e encapsnﬂstmms&kﬂmhe:pmpnses |a$>0kymer and

ct b 0_un r
more pr{agéér‘q P %616 W‘;hegu g&s%er%cﬁtgt %ismagnPre gfafsr' 916 lpolIym
assoclatdd sith d&rvu"ua therebyrueieylrﬂg setagtesf tior viaus irad thersgnr@mdmgo rder
|s at risk of the reoccurrence of inflammtory
en“ronlfﬁeg order, an imune disorder or an allergic disorder.

| n oria pestaedi eibolimedts St pelgied i a peledd afay compiise coigbam

suppression is .at ri el opi ng an
The polymef minalicheA *tyﬂgogﬁld@rff( g pre i beap ST e e
cons1suﬁé bﬁefn@ll@nﬁé SOBLAE chdRae thdiyalufdlic @&ﬁﬁ&lyﬁnﬁlbﬁﬁ?olﬁi@m gt s
di cal history or genetic background. The risk of the
Cafboxm%&?w&ﬁ%e of or of aquiring or devel oping an

i nf | aToRlePhM fetled B BEHimerRE) tmagsu&ﬁnﬁisésoar &%rblﬁhoﬁsf one or
allergic disorder is with enent of

more ofishifagen; Alginajigelotiny chRosERYAREOnCR, Wﬁ@ﬂnﬂsohépnq Fids

b Eélﬁﬁb gan be used to treat subjects with inmmune
car Oxyg{kﬁg? ersS As used herein, the term"i nmune di sorder"

and |Rrkferably the gnleaﬁ@ssadk@@ad in additivor e gel oraydomleti coroprise
u ncl udi ng
an addlt(f\ﬁet gﬁg R’e\f‘ent g%m'b %&cﬁmeqfs P&ge’cgﬂbﬁlyﬁco u de those
di se alsead),er eknbmmrdeﬁs ﬂwrencapaldatiqnommctemamphm e nacrocapsuie er

eGSR B ERR0TAL AT RRARTA R bRl oL

wher ei n the animal's own i mune system m st akenly
attacks itself, thereby rgeting the cells, tissues,
PHmw&?ﬂﬂﬁgr or gans of the ani bhl s own body. For exanpl e,

e autoi mune reaction is directed against the
nervous systemin nultiple sclerosis and the gut in
Crohn's disease. In other autoi mune di sorders such as
system c | upus erythematosus (lupus), affected tissues
and organs may vary anong |nd|V|duaIs mnth t he sane

______ o o Y T |




system (e.g., multiple sclerosis, nyasthenia gravis,

aut oi mmune neuropat hi es such as CGuillain-Barre, and
wW@eioelmsohe uveitis), autoi nmune di sorders of P¢EURI006000323

(e.g., autoimmune henolytic anenm a, pernicious anem a,

e, t hronbocyt openi a aut ol nmune di sorders
oot S YRS e e ho
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pxgs (d@ egeapsy thclea:pm@meg jagombination
of one a haaﬂﬁéﬁmgﬁl quéMggrng vasculitides such as
ner's gran onat05|s and Behcet's di sease),
aut oﬂﬁnwn@pml@md/ehlsle prefarahly eMipristea yrus ap deseiibagielsewhere
dermatitis herpetiforms, penphigus vulgaris, and
vitiligo), autoi mune disorders of the
gast radsminelsti¢dialthesyenton e dgvipe for délivery afiasecrsre,to an
. Ic rative colitis r lia cirr.hosi
animal, iRk earrfiin bl STRfY T BB Hrmnh @i b P B o fiffoun
of virus,gﬂhkgaﬁ ktHeevigh lﬁfdd&s @eégnuno"ﬁ;qn@nie OD8+ Mrealh ﬁndfﬁdﬂnﬁbcﬂﬂ'
i abet es I, tus ave' s.di sease, Hashinoto's
respons? A T Rl SRR GG T oS S U DR op Bty
route, (t9dldeliver aevidd ﬁﬂdi%nn@ﬁhdﬁ@mﬁﬁfo&h@dnuﬁ&land) and

conndBrPTAnTIES ik devire Rl BERER Bne & ueaia Lol

comprisit (8) a CORE ¥l Shiluipbdidctitd Smoiy 51 Bk Gwilcdidb! e virus induces
eryt hemat gsus, scl er oder na, polﬁg%03|t|s

an immgRapraARci Y GRPE [Tl SspATHS IGH A ARE) ERAIOHF g giiisirsign of the
virus to Mhﬁeﬁ 'bpd n§ﬁ’ 95‘&1%& bduteSb) 8 Qelivel Py RR & deN g MR)vacdifk to
dition; other imune System™nedi at ed di seases, such
meanm&é graft-versus-host disease and allergic dlsorders
ar € %%ﬁﬁéﬁﬁdd&&ﬂéﬂ, thdld ng{l) ?‘%b@édﬂhﬁi@ esOf HogY Hbedhriior der s
herein ecause a number "o di'sorders are
preferabdy e Loy thlrefHag atapeted nd. tiheprae prgbasignents therdeliyery devigsen
comprisit ?ﬁée‘&ﬁr $n biA@! x@Joﬁ ﬁ{é%gﬁ&ﬁ)‘&héuﬁy}é %gtl&laﬁg%faa%ﬁéd @nd
I'nf 'anmat ory |sor e purpose
plunging deseert, wbere prafieralily, theagengife deuich isasydues; b gpsi gug, a catheter, a
di.sorder, it consi dered either an I mune
pmd%aﬂﬁ?%%ﬁé¥agpw%§??ﬁ#)%ﬁﬁn&tory di sorder. "Treatnent of an
i mu nEhediesm pllefdfabllgecrompmsefmh enaphidatad velicls bed & nigusas

., CO nd or a.c ion of the ven
describ i FEORES: i s S piulefbt e Shesbiflion veties
and mo® pikbf&&ﬁ@ﬁs Gsfsoaatpdl &ith 8 pasinibepnlifsomna bls pidteirhprior th sgas e,
%G.the %ﬁﬁ ure, relieve, alter, affect, or
ﬁmq”%gi Bk e disorder, the synptomof it, or
t he prTBete &Ffﬁﬁhdr iefudedialidisvértion Asnetide df hakiag B vadche
tern1"a||er@lc di sorder™ ans_a di sease, condition ?r

comprisifiestr AT T 58l SRPUBEPISHY Handfpr apHRofy frempnaprRividize agaThe
virus., THeRiBMddotn Eﬁﬁb‘é eBinmg ATIFHICE Soll hBRS AntBYDFInaRERBroiRYvde

found in the environment (such as_jindoor air
amount 9hf Vigpsawitisaregngansalation vebiclse theteby making theyaseitse

nNoN- e [HRRENs 8 lm iR Gl mafang QQ§&1&%H§1FHQng a CD8+ T cell

der mat ol ogi cal or food al gles ergens can enter
lmmunqpm@te@xydympwoﬁ@wsawmmm@ﬁ PRBRIESS combemwauhg by

[ h

immund B B of EAbe it xSl BBk ellck By B8 Pafiha e,
vaccinedi sorders are Ilnked to atopy, a predisposition to

gglner teem&elﬁﬁor? JﬂL 15191{1& eltlro%do\f elhg ?%ﬁ)%‘-# cell9E s

e to’'sensitize nas S any F&Y1N the body,

immunapratpitive anruonandbmlysnmﬁhenslﬁmpﬁmas aﬂm&éaﬁ& methatiorosptikean

s 55 48D h e RSB A | By Rgee o '

upon re-exposure to the sensitizing allergen, which in

turn causes the release of inflammtory mnedi ators.
pmp\4x3@% lg%r\gl c disorders inclube without Ii mtation,

ergic rhinitis (e.g., hay fever), sinusitis,

rhinosinusitis, chronic or recurrent otitis nedia,

drug reactions, i nsect sting reactions, |atex

reactions, conjunctivitis, urticaria, anaphylaxis and

anaphylact0|d reactlons atoplc dernatltls asthna and

— o o "

herein.
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ul cerative colitis, Barrett's syndronme, and Crohn's

di sease; inflammatory |ung di sorders such as asthng,

w@owbo743espi ratory di stress syndrone, and chr oPCT/US2006/000323

obstructive ai rvvay di sease i nfl ammat ory di sorders of
neaI strophy, trachoma,

iniii6 ‘i@&%éh%%uﬁ‘n O Vs, prgb Y% a{ vell prd/gypintibadyintriuge and

ocercl asl s,

reSpOI@;Sn@qudnhttéchhmhetmanm@lhr onic inflammatory disorders of the
gjngivitis and Feriodontitis;

guns,
t uber ¢t §§1an,”1?6 f‘p’rsé%&l“defi ﬁmeﬁlﬁﬁa @Ho;iting 5€D8eT cafl iikne
respoxise dm}anirmﬂl THé Rethbd 88th ?l? M 8 Vaccme

com (é@% ﬁlephrl tis an nep rOSI S
p lrgoar £ T gell fyBungprotectiviednuainhef vsnuls ;ONREDY ARDEH Beell

immupEsedposeliS eldld BGEEMBmai Nf | anmat ory di seases of the
central nervous system including chronic

denyel'f 585 39 othes matheds, pfeferdbdy therniaubis SYShal afidinbied! €
prefersbly, ﬁfe%ﬁnaﬂ PRutgl ated neurodegeneration and

Al zhei ner' s di sease, infectious nmeningitis,
encepHdicngiadadin he iRantomis 0 tethod o5 d%8ring i rﬁh%&{hs?
mfectg“%e‘{iﬁﬁ! l.ateral sclerosis and viral
1aut oi mmin Z‘Hée(g&}é&}%'é% i wstering g i Apreal GlVQQWI@eaoslpnsmg a
CD8+ T e ivem @mﬂthVwaﬂ:ﬁmlanﬂiboiﬂy uﬁmﬁﬁc@mtté;]cuw BHSuR Qg'tgﬁ s, o
h HEMR m.c | upus eryt hemat osus
wherelfy DETPLAF Sor 2thod ¥ rpuncigspARss olistiahingle animel thereby
protecting thti a@nyai;agmhgt theiigfebwysi ¢ heart di sease

hyperﬁl Lhest etf1°| em a, atherosclerosis); as well as
vari ous o{ 18y thefp Sdnevided 5 methagh of pratecsiag en amifnbleagingtor y

1nfect1<mcbma01mm tvhere ithtahetRd @ kSR %hﬁgps?érﬂl t& Hle %r%h%b%, Iye\lé%{pﬁ ere

i.n and splnal cor
comprl{r% §{5§+ T%gﬁ HERIRRPEP VR APyt afthe pimus Whm’aley HODY+ T cell

immunesegpopbd ik eBeltcbyn GE r ati ve shock,
e (o aﬁhﬁ%b&b}y}ﬁ‘oﬁ&l tggn %gglqshtga H}é@tlw

hyl act
canc eélh% ﬁvéﬁlgfc{]@ 22}%&) q%w?‘g@g%mig e virus mfe@ﬁ@rl’lih |a8 BHBLa 0% Mere
the metlmylt coltpriess ad@irlstering RO B 2ASSPE @Exﬁ ngsl%ClB%+ Tselliced,

immund? nf | apmat ory cyt oki nes.
émgecuvwl or h@mamotecmvagmumm 081 virlk, ¥ABEBY 2 CDs
tory di sorder"”

T cell ax@d?k&fiﬁﬁlﬁﬁlry@rﬂﬁmne éﬁﬁyggén:s‘ Ahicil matg g\rﬂ%lla FEbPreyengng a virus

fectioNELEI N réfers to “adm ni'sterin
infectiop mheaimelon of the invention to a subject, who has an
|an MR Y 1l m of such a disorder or
pr edi sposl.]ly thlqgﬁ%%ﬁg%a mg%@ﬁ gprﬁl‘fe%’i‘%]’lmswilfﬁﬁlomh@an
animal. EE}? H’é‘/g’@ F@mpluﬁeeadmmisteangto thd dral a&faﬁcﬁﬁ‘é co 18151@ Q‘C‘?j’i;t
cell immuB&prb@ ry..disord t he_synpt om of the
rgprl S%%\?{I@'g% SRS febm CD@PL f lulm@uamm%e iss

elicited e aqumitthelrgby@ieventmgmmﬁ irﬁ'fedc%ﬁ ﬁhgé‘axﬁﬁﬁff' C:ja't out corre
i sachj v compound is adninistered to a
subj g%:r;al g?ncg"&?&sﬁ tk%PélIn‘;?tre%tﬁé agirgninfacijoroin ap @njpoilinThe

method qohiptisqs @emésseringde SielaBthad s VO itro.
el it OB AT

nf | amrat or
lmmum%&e&wagp IR S WA Al .mmga@m

T cell and/edaxmbod;nmnlm& E’éhp&iéé i%rghc@erd iR ﬁl\éealéfn{ay th Ieby E’%«H}?’% eaﬁriumal

asso at efl V\%Ih t he di sease or |sor
i ncr gB“’ yded 3@ meshndenfiresting acriros m@p@abn m)anaﬁnﬂall He@fthe

method cbin bdre@itstFRA P RANE thiMda a?
These IEt‘nstmrglne StThe reglg%le fagrlvoaﬁ éH Wé&mﬁﬁﬁqlhl stered
imanunopr oS g o

tlw |1m@@p@n@te@we ameurttyoﬁt’he airds, S@¥Rby b ¥ oj%
T cell and/ie on .th racteristics of
cell an nétb S IMEAE re §1§ﬂ1 fseA0F0d i thﬁ gxg{n@ﬁt’hergg)étreaggg( thegaignal.

the subject, suc gener
wei ght and tol erance to drugs. It wll also depend on
the degree, severity and type of inflammuatory disorder

PHIP\83870M8752Ut Of Mmune di sorder ©or the degree of
i mmunosuppr essi on sought. The skilled artisan will be
able to determ ne appropriate dosages dependi ng on
these and other factors. Effective anmounts of the
di scl osed conpounds typically range between about 1
ng/nnﬁ per day and about 10 grans/nnﬂ per day, and
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pure, or diastereonerically pure) and enantioneric,
di astereoneric, and geonetric isoneric mxtures. In
W@ 006/0T88%s, one enanti onmer, di astereoner, or BEDO#1006/000323

isoner wi |l possess superior activity or an inproved
ﬁﬁ “pr Krpetlc profil e conpared to others. In
’t“ G if %‘H&lﬁ @MHWPW‘SCO“’@P%}% éF@érréfr@H and

1mmun&iﬁ&&ﬁﬁv5 h&i/d)r%ﬁﬁﬁd’cﬁ/ 119]fnuﬁo;ﬁ@t€&% rdﬁllo@rft of B bﬁ)aétﬂz\é %Eéﬂt %e?ééx?
preferred. The térm"inhib roducti on of

the bwactlk@a&e@rlnﬁhlcmnmmunmrbre@tm§D - Deadhandiee gritém(ireregponbcym an
im0 R0 61 b8 L BRI B39 Pl o o
cmmedkmmaush@mmmMOn in acell that has the ability to

produce and/or secrete |IL-2 (e.g., T lynphocyte).

Li kewrhsdnventien aler ineludesiepippesitiog compritieg ¢ ©R8HITIdell4,

iting

unmunc%;#otgc’uv!i %ﬂé‘%t g%g&gge %%&JIE k) ﬁl?{g}nt tli}gslg%éﬁ‘@g 2 ni ﬂltml&n Taﬁ or
lmmunaprancsivaﬂl)ﬁm)T @ﬂdmponsie mhartﬁrrﬁmzigolidwengwnmsﬁrummorﬁt}a cel |
crete t hese

bloactlve ag%l}( tone% Idrﬁe afabb a r u t gdgerSOdy ééagsrgg dg ssdella e m %he taﬁ

sub |l [ hat
O B, RT3 g e
from therproep pomsistngdf] sybommeoshiatradebhnmaif m@ﬁﬁrﬁsbgdang\/ﬁiugdiﬁal anel\wedl.

The biofoE B - ERBrRL Pt HaRP-RRGUL <745 By Harghy: o Dipve

agent isCGdpiated GuithAshatistabk, B Qpﬁirrﬂ:, or @ pER¢iH pRorttb BEing bx&tapéutrated in the

"substantial | free of a ¢ ound neans that the
encapsul 8 JERtIE o h R Eagenalarign Seriela RO e o M9 456 Mpathggelocted
from thagroap BorRis i dH aypel, @3Ruidhha B pa@i and HieRb Iy Ve aps @R

I'ess than about 5% by wei ght, and nost

pr ef er abl
vehicle r_ﬁlerd@ri HY5 § ngn0 &i@et hanengpRstieti gy el Mmpriga polymer

and prefe®iBRR URGolyier r&%dtoraerv@reﬁ adBin{sBa&d th @R atiBAl. TIR polymer may
"substantial |y conpl ete" neans that the reaction

be assogigiad with herhinagiiverrgantabrshy dshyinpyeless @fﬁbe Bipagtiye agras infaige
surrounHﬁlg dheonmdRy ?’reﬁir%l? rtﬁPbMyrHBf i€a kA13Rd Qi?&b&‘efe?e@?? B GG
the desired product, even nore preferably nore than

agent ISasbleﬁtﬁd @@%ﬂmgrwm qgnsististe of paniefeererniem, G d @tqtem and nost
pref ex gbl ¥ aR £ a%d%@rﬁ’r gf/gak?éfy Wak D iR tefih b10act1ve
desi red product. Used her e A racem ¢ n XX ur

agent torascanémalb Sl mebed vzrfmmrses @mstpmcoamdsm@mwm@%g@fcﬁ%

T cell uﬁf?r[[nfugﬁ&gﬂgb ?1%/ uﬁrﬁdr@t&a&t%@ 2 ulﬂlok %D)'agthe agent t
ce e I nvent'l on enconpasses

the ammaiamherrmrﬁm |bmbdny>-a|gem endumanummrumprmacttivy CRXBrti Ed:aéldmd/or

an‘ubodg ﬁeap?ngg @%Ean nl]'n)%t %f Wit %]gdntuﬁ gt&o%roo e rl(l)a%%lre;%ﬁr?tg)&ieacrg?etg’
that dods cnbmah&sdls(ehs)e ifi ﬂlemigd'al qod ﬁrhth@mh'ﬁ&hi the Bioadtivampéndiver i C
1@ dlasterﬁgge %gqrxtures can be resolved into their
encaps %ﬁ%%ﬁ@ﬁ?mﬁ PRIFBFS or stereoisomers by well known
nmet h h,as chiral- hr nato .aph
chir Wﬁgéu %ghagﬁﬁ?SPﬁEﬁegl Eﬁ%ﬁﬁwg 1q§?§%ﬁy,
bioactiverag&it &i dnl ahirid). trhememﬂ@ Ws%a@lﬁ@ﬂeﬁ@ toS}aﬂ dnixﬁﬂnipl ex,
or crystalli hgg ound in a ch F ol vent . .
composgipg cofptiginga é dicq PB’F‘ qrestize pmaynd 8 ‘B%aC&B? 885 herein

the biode it EleAShRICEOABMERAbPYtectdle CIRNT eamrpbﬁ@l ih YirePid il
i ntermedi ates, reagents, and catal¥sts wel | known

followingsadigistration f ﬁfterbé%cevmﬁewsa ToWip E13 %’Pri“?ﬁ cgpssrdiRgasedn the

animal RRLARIEr whEreBr the biBadivh QFnhid RREp M1 8P ah @hcal ﬁilﬁfdn Qf@l‘h&’le
use or for iInprovenent of livestock, or to a human for

clinical use, the conpounds of the invention are
typically adm ni stered hg isolated formor as the
PHEM%%@g%gred formin a phar teuti cal conposition. As used

'i sol ated" nmeans that the conpounds of the

i nvention are separated from ot her conponents of

either (a) a natural source, such as a plant or cell,

preferably bacterial culture, or (b) a synthetic

organlc chenrcal reactlon nrxture Preferably, vi a
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The invention can be understood nore fully by
reference to the follow ng detail ed description and

WO RooasT4303 | ve exanpl es, which are intended to BXENR1006/00323

non-limting enbodi nents of the invention. SPECIFIC
e invention relates to conpounds and

i A phiafruﬁa%t&r?@&&)@@ﬁ%ﬂs ithei bingstiveragentdy welested fiiomuithg efopp

ssion or to treat or revent
consmtui‘éno?F%lcxfo&gaﬁlmé R p

conditions, immune disorders, and

|1
all'e ?xgécﬁmgdnséﬁ&@%r e dlg@éi?m ?fggﬁuﬁélha p S&ongﬁsn Lo SR

rel ates to ctompoun
biologicheeffeatie Aniovat ¢fn baancidyst agbiiewheaein theslmaameeage@ﬂ ipduseset e,

. .0 radru
s S A SR B IR oS T DAL LR
the bicadtive agétiiNire amnﬂl@a-:outel%lﬁt @fednot, cau@(dBeaddRa the-2QDiD) -
-C(O0, -9-, -NRC(S-, -C(S)-NrR-; Xi and X3 are
eac h Fuithetéphnidé istd iyeth@HfenhdicinX 2afety whiep a@RbGtaymg N;

. . each 1S i end sel Gt {he
o 50 G B S SETANEahgte ,
compositigh Gomphslmg\mranﬂhh‘t@f )} blcﬁcﬁm\agent &iakmklucsasl ﬁ dewﬂed respanse while

nitro, or, | oal urrence is
reducing Figkdp ah al@mafm%ef&néh? Gl e 03%10“ RS 2 or
route that%@)rgf@tus&ls@@@m% aaﬁxﬁa1eaaﬁrfunhen d/ﬁaeiﬁdbm&ba/c,twaagbat e, a
hal oal kyl, a_ | ower  al ky a .l ower

encapsulpaigarR heppsakeion Sehie ey S sy o afffingrig e
bioactivBaka@l koxy, -OR5, -SR5, or -NR6R ; RI8 is a halo,
cyano, nitro, -C(OR5, -C(OOR5, -C(O SR5, -C(O NR6RY,
-C(S)R5, -C(S)OR5, -C(S)SR5, -C(S)NR6R7, -C(NR8)RS5,
- C(NR8) OR5, - C(NR8) SR5, - C(NR8)NR6R7, -S(O) PR5,
B%l‘%‘ Pﬁg@mﬁb@ EPREE SIREALORB WS OroPEONFORYINGS
a five or six nenbered optionally
substy.yteeh ﬁ% u?r[n‘?ﬁ%’%ls Qal1 k¥ ihe féllokiingedcOkiled ue@cfrﬁmeﬂﬁ@
optional ly substituted heterocyclyl, or a five or six
inventionpwilkredwttenmienard yhanmsad inwcen é’é?tlﬁ’é Wéhélﬁrwpﬂﬁsd dyayyiings.

For the gl?rg@ste%‘f ﬁﬂﬁgﬁﬁ\% he ihvenkiBf GREOLES Eﬁol\nbﬁ in e RAWIRE dnftidd nIlEYlt(S)

tute an optionally substituted al kenyl
which agrpresenilyppraferrgd. slg mquid bﬂl@deraqokty APV eVes rthad mva ip got limited

to the pfcéglg? lujrefn%en SR DRl htati y R r{bq{ﬁﬂel HavpiBst i tut ed

y an optiona stituted heterocyclyl,

an o |
o IR R e sien o
admmlsaammgﬂ influenzeavirug pt thersedongary uivetipecifie GDRe T eplhreaapays in RG

C57B I@Bﬁwgh Ml{:@\gvgr% %ﬁ{ﬁl ? w?tH é 6§ Fe%l%lg@ﬁlﬁnat oH %ﬁ}?@gﬁ@@t depr 8hhfmBRza

by mtrassrhsﬁdat @) thtratkeniat (Ilvamnumemd éID)y)r sugstandoys E4bQ)
an o t. onal I

St
injectiop ﬁql¥qsn g’llslsxyes s?{f eharyested vgn ?ilyg atrtg %aﬁyn n%g%?i&ol i nza A
virus arfitlsprededé st viras- q?"elomy (ﬂI)ﬂ* T cahs ot assnsaldluyplspktrstnqnts of @dg
tiona et er

. aryl, an o ) i.futed | .
s G P EBE GHR R R gy i
nuclear%%iéihNP‘;k%%Q(MENﬁEﬂM(&SEQ I:UNBQ))and R7 t aken t oget her

with the nitrogen to wh 2 %g}et%\%p a(ﬁe an
opt | GHEWFY SR SRR s BEy e SIS
respons% %ﬁ b Mk@?hﬂﬁfs @fu@fw1 rtyd slecd?@aryfvﬂlhs Qﬁﬁﬂic@ﬂﬂj T @fGesponss was
endently - hal o, an a

assessed @(@7@3/&1@6@@}1@ Wl@h— variopgy qw;ﬁ Sm@lepga \Qruls gaﬂmstered by
either If b mhe%fllnp fes. ATHQ%Y werd hBfk@ed Rl athak0abkyl . a

koxy, a cyano, nitro, -C(OR5, -C(O)(PS,
C(O) SR5, -C(O NR6R7, -C(S)R5, -C(S)OR 5, -C(S)SR5,
-C(S)NR6R7, -C(NR8)R5, - NR8) OR5, - C(NR8) SR5,

38)NR6R’> - S( O pRS5, (O)((Rg)z -OP(O(OR 5)2, or
PH[P\"'“”?’V)? R5)2:n is zero or an integer from1 to 4; and p,
for each occurrence, is independently 1 or 2.



In one enbodi nent of the conpounds represented by
formula (1), R 8 is an optionally substituted

W@e74393 , an optional |y substituted oxazol yl PCEES2006/000323

optionally substituted isoxazolyl, an optionally
Substitut ed Jpyrazolyl, an opti onal |y substituted

¥ £ "TrecHaltbn b Yarisly KRG inbiipnde gt Yiowa Vitys-snesidieGDE dePy wersldgtectediin lung
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prepara@ KloP ﬂﬁg kids aé Pgﬁ% W%ﬁg %%g{l%&dw Pn N 1%?:5\%-'05&mnant

stit y Subst1tut
Inﬂuenﬁahywny kf:,rusamcleptprotnmlNRmsu lﬁéSNENIVIﬁTM HEQIIRANEL: 1)) or I&NY

s QAR b L B RN RSP B o

cells. Fighitd ZH @dpydts ddsé ﬁa‘s@fneé)&m'ves Bi&mssspemﬁwbss‘r T Uéll%dm@ TFNy
substituted wth one or n})re substltuents sel ect ed
producipg Gt el Rt EAdedrIah g/ oM for dines andnady per fiiPo, a
(*p<0.0kpwer hal oal kyl, -an am no, a lower dialkyl amino, a
| 'ower_al kg am no, a |ower al koxy, and a |ower alkyl
sul f dfigure Brrommesing Fizaion 34iand AB, 197 serics ob grapfis diepisting virus-

spec1ﬁc ox;e/‘fﬁ 1esholiies ftcgf AU Porlive infl3dal 'vﬁui{}ah@%% %qﬁ

ic acid | ol sostere. Prefer
Secondm vast-gpecifie DG Toqellcespmssm CELTRAEY dn@up@u@dsmélrléﬂ\w of PI§8

1nﬂuenz%3brg$ 5# &@@é:k%/ ﬂﬁ@ﬁ’@r{ﬂo‘tj@g 1, o% f % yh’m&? geq{ah%g@i gtyseven

ute | ona I tut
days aft&n-intrmamzwhglllengamtbﬁﬁl mﬁlabrtzy viubadivimug-gecific CD8+ T cells

were det5ie THOZRLS b BRI ARG Wil 88 ptmpbongomiops
peptide epitopl dertivaed ditoyd ’rhe ’Wmal anﬂedpmtelerﬂﬁmﬁﬂfﬁ? A ASNENNETM SEQUDI S

NO:1). ‘P& r@j‘?t%%l 366-s5’a§ [955 {;ﬁggfr c%@% &ip gal b@g%g{‘c@gi%)?cé g?;

numbers E{INP-(Fptdifid CDSRAT (Qlls‘l(B) Rrd Gloalatedvie anﬁ |0K thé\thred ower

i ggeih cpafiast. Hotizapiad B dhoisd Fvon Witooer al kyl - and R12

f o r e}agtt}e 2 6L igrag\deRictihS the BAfeR N Hedinfi¥enzilv%ing af@M@tered
| n anot her, enbodi nent, qfige i nve t| on relates to

Q. W%%%G%%V@ VRIS UamendghAraHEge &e@éﬁg FE 1 mRgiogLwhite
circles) el $ fdnH@m@edeEhZioorrmm ¥t i PROMhdard: Wsh cbhtpcheanyl

group OQC%Z’%(GFI %Séer @laﬁk ligmonds) e infecte DN With A &AL of BR&inBrwg | -

virus. 'ﬂerel[%'h? 6P@aMidSyas recorded over the next seventeen diys and the percenta%e
[ uoro-N-[2' - et hyl - ﬁpyrl i ne- bi'pheny
weight ]@swé}s_gi.@‘feg aggipgs the number of days following infection.

}3‘9 i1 %aﬁk?%e Eﬁhﬁﬁg Tt B2y A ViR 0¥ Aalskra V1 )
b| phe j, g
subcutageo@slpis satmlddan@’t caveq disdases’ Wildtyme CAYBL/G hipywerzol - 5- y|

caminisrgl SRS P e AR AT 020 A IATY oS Gl gl

the Lond@h gtlta]n (behtrmnglds); Immunodeficient Rag—/ -yc-/- mice were mJ ected

subcutanéé)uil]y Wl%liggéié% E]é) I—ﬁ?é)ﬁcyfl eltg?‘lfe Y (81%3% dfxlﬁmogg r?z% v1rus

(black clﬁcﬁs)D’Ifhb lg@fg(ht Mt[ée?t'mcﬂ’mah ylonfored omer P ddyis (|p03t4nqchbaﬂbn pheny
-4- enzani.de; -Di fluoro: N[ 5' - . o
sversgo et g s BRI SPBY T J10m. ARG Biep T feimiyeg ot 30%
weight 1o§sa(44) CBb Aliadrbiehe; n=5.
bl gh O ;tlprggr(gﬂn]l}l-n%lgg E%eaéA gB als(l gC‘ 31’s zfr letnlelsl otd fjlo%wzc%ltomet

images de fih et OhNil vird¥et BldtmTret 4Bniniglena o efficientl
A ﬁaﬁghl adi azol - 2-yl) Edphggnyl 4-yl] - Sbbgnzam dey

26D|fluoro N-{2'-nmet hyl -5"-[5- (N, N-di net hyl am noHl

3, 4] thi adi azol -2-yl]- bi phenyl -

4-yl } - N-net hyl - benzam dei6

s fluoro-N-{2>-nethyt®5 -[5-(N, N-di net hylam no)-[1

"H“"‘m%%g‘iﬂ hi adi azol - 2-yl]- bi phenyl - 4-yl }-benzami de; and

phar maceutically acceptable salts, solvates,

clathrates, and prodrugs thereof. In another

enbodi nent, the invention relates to conpounds of

for mul a (I I) (N) or a pharrraceutl cal I y acceptabl e

N R o, o, o o



L, X1, X2, X3, Z, Ri, R2, R3 and n are defined as for
formula (I); and R4 is a halo, cyano, nitro, -C(O R5,

WO ZeparRe; - C(O) SR5, -C(O NR6R7, -C(S)R5, - C(Sp@mRBS2006/000323

C(S)SR 5, - C(S)NR6R7, - C(NR8)R5, - C( NR8) OR5,

R3) NR6R7, PRS5, - S(0O) PNRS,
stmulé’t@%'%ﬁg@eﬂgs I(sg}éls}lgmlced;(l@sg ezL6A) a](:xé )ml?qqgi}:‘ggur@ﬁBhn
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from unS84pulatédini of fromIMiBOMMnintzed Wit goladh §1e§é %El%tm éu{a m@ 10
di ment of the conpounds represented E )

embo
HAU) opvirgy algne (0 H&%foq thirty dayshwere andiyrsr seien da:ﬁ alftsr mtrananal
rechalleREONIEK3 B HIREAARRhs. %1@06% susﬂeﬂm@rﬁ%é?@ t 1ﬁéﬁ’\9?l'|1 %%?P&l%@f

ounds represen
antlbodlfeban@é% dase Wéﬁﬁ:@ﬂ tetzanianig é@fénldéfﬁtahgf we analyead \allﬂow

o AHGIg R B BRI, ML OB B

whereaaihcrp@mmt@e R@pﬂ’ﬁﬂp@[ﬁoﬁﬁDW tals muthin t()ta) CDB-+ (Tl cklis is indicated
inside th;eel\%lg.(e @ei%%rg gﬁgﬁ q{(?)%’??}{ﬁ §Ol’fl ?t)e 1rrc§ca(t<?cf rjuce w%{egr? %%lateldn

with NPAA6-B Wepepeidi fodl snx&mtms [Ny prodeeridn BNCD&Y Ticells w3 acREROUNdS

, of formu har naceut i

intracel . 3 Bt g pbis g P VRS e egpnioge

IFNy+ CIb@# B otlls indiednal i the qubdrantR , R3, and R4 are defined as
abov In another nbodi ngpt, ;he vention relates to
o OIS 7RTRBRE FLEoier VB YEutp 7y pnd gy Tk aubbiepe ) iy

series oBiGREEL (ﬁ'*éle@tr&ﬁlhlcrog&@hy @ép‘i?otmg E@Ia@érﬁﬁ&ym&'é hWn%lﬁgrent ore
t hereof, wherein R4 are defined as

sizes thay B‘@rﬁepm@q?e%hmwg e%@ari q?ﬁ?ﬂmrateqv@nﬂ wresstinkeropEntasEd t o
microgréfHI RO HB&S-dvikd E&lfaﬁéﬁ li%nca{emnsﬁfe atheRIREJREEH dé | G RN of

acceptable salt, vate, clathrate, or
collagen, (eguen?a); \ag/ail o @llﬁgenp@lgumb) splipera g@hcentenémgrigm&i@l
|
collage AR o B e 7O B R e AR 10l 1 Bl
14(FQW@g§btable sal t, solvate clathrate, or prodrug

t her [ as
et S, ERBHA R o804 Q%Pﬁ%ﬂgﬁ% a0 15t
(Figure BB)depinting th effgctiof polpiner rroperties kid Ca bd)ﬂc):ntra(ubiq/ﬁ e.,(Vebigleor
R2 are each, independently, a halo. In
puman&¥1%ﬁ@ ngﬂﬁlnent of the conpounds represented by
f or mHigur¢ 9,)com¢)t1k1)1g F{ghiels V3, afid 99, is 4 Mdyies «iﬂgrz{p‘ﬂls Yepidtdg IthB fact

| I k | Kk I | k | f
that potg P& FrorRiet bongL kP Rlrs e i e Y e Yo Fiees
from algieys ga@nére df loyv viswosityl (Riglidel9h) andIhigh) viscobity) (Figkd 9b).oLow

viscosig gotlerepidsflegred REPRoitiar biek RSty holyiunbawed Dot ata
much slbedrestearyl , such as, an optlonally substituted
oxazqlyl,  an optlonaIL upstjtuted thjazolyl, an_
opt i Siaré iﬂa S RisietPe vertha iy YRS vaps %btf?rsm 3lgjnate
gels potmlgssﬁmhme@ EDRHHT éeuqé@ahs\é& in rfiBe. Q%%&ﬂﬁﬁﬂeys oTplRddntyt ed [
1 %oxadlazol ,. Or an optlona |y substituted 4H[1
NPsssspeezﬁmffP T Az8llswere elicitgd én animalethpousrrineeulaied syhsutarnepeiiHe
live vm{(s %ﬁ)(; ek malﬁgnégﬁ V\ﬁfﬁrv@d eﬁt \(nlug ) Lur&gk ?Ijo)n ungﬂa}(x)pulafey)nnc@& from
mice that wetg)mm!atectspb@}mb \zlth Hi’cS h\FB(V®)J€ aioxle mlg)r@te alm@r @.HRS R
I
ive vinis Sy BB n AR yote MR o Vvt s 3R syrRbcPRbhllonge
with X3l mihess efinglercdll suspensionseverastiiped wishnatFi-@D8 autibodize tnd MHC
occurrence, is independently, Hor a lower alkyl. In
anot her enbodi nent of the conpounds represented by
formula (1), (1), (1), (1vy, (v, or (M), R and
R2 are each a fluoro groyp. In another enbodi nent, the
pHmm&&ﬁNﬁﬂt'on relates to conﬁgunds sel ected fromthe group
consi sting of:
442, 6- Di f1 uor o- benzoyl am no) - 6- net hyl - bi phenyl - 3- car bo
xylic acid methyl ester;




= reladsa Sy BLEX o- pyri di ne- 4- cabonyl ) - am no] - 6- net hy| -
! claSsﬂg/ %&Sygﬁgc{ @g(? {YS‘S?)?P? zgzeé@ydlomtmietrgsﬂ‘hﬂf Values shown reprgs?lt
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6- Chl oro-4'-(2,6-difluoro-benzoyl am no) - bi phenyl - 3-(ca
rboxylic acid 2-nethoxyethyl ester);

WQ2®e60v43b310r o- N- (2' - met hyl - 5' - oxazol - 2- yl - bi pheClUS2006/000323
) - bezam de;

theawdfe{gévélﬁescabta@{eqﬁ% %/é%;d din-3-yl)- phenyl] 2,
| uor o- enzaim DTl N-[2" -nethyl -5 -(1
H- t et r S88%e-14 ‘?Pﬁfqﬁhémﬁwg Al fabt]that mmxﬂ@s delivered in

1
alginale @elﬂfﬁhbiﬁlf}’f%gﬁ*u(ﬁgers] F@!& Oin o§mﬂ§181}ﬁagg{1§ -$perifigentibodies. Anti-

PR8 a@h@odgs]cprqgg}xén qk;e @qumméCﬁﬂin/é miee 1mmumzed with PR8 virus alone or
encapSiia nzamg
ap2 éPin- a?glﬁ/alte %@Xétecteﬁl y)EéLIgX using PR8 virus as the capturing

- Di fI"uor o-
antigep,, ;‘ Be PIGinitia) sebqu ﬁflﬂlt;dn -wéhs Ydrﬂher &lﬁﬁbﬁqmlﬁl@e foldI sepial dlquu’%cgﬂs apd

was a(ﬁie@Td%lgtl: 00 B d 2 zol - 2-yl ) -

(
e tiiie n‘gfﬁs mn ected animals exhlblted no antlbody response to

PRSVEU% Di fluoro-N-[2 _chl oro-5' - (oxazol - 2-yl ) - bi phenyl -

yl ]-
WD' @&u%ﬁols ﬁ_gfa?h dﬁ%l{:qlﬁg] thq:,fact(that iYegcingtion b mice witB iyt yirdy
encapsufsteariy hlgmat_spl g}:}s bﬁfszr@ﬁﬂréiﬁ
e mg ant1bod1es 1n tPf serum ﬁg{hﬁﬂ[uqallﬁ azo

B i bl d s Pt e
t€st 1
kit chickert e blog
hemagglyﬁaa'?op bER O phaRg é&’éaégrgmmyﬁmma}s i i ;ﬁggsgti/cli with

virus d(dﬂbtﬂmmt}@nﬁé%{?tma{q&pnyl 4-yl]-benzam de;
S' - (thiazol-2-yl)-2"-chloro-bi phenyl -

fluora
-yl ] DF%W, 13 ds @Ihlawg@jef a scanning electron micrograph of a carbon nanotube
synthesi‘zeﬁ Htdmpkag Bibch gyrof%fswgﬂélene( a]f\é\% %t ; %g (c)hlameter o% the tube pen

was d ‘)2{ ?jyl ] - benza
s detsrgineq by the pege ma[r@ter afthé ;eknpfate (iR 250 ZiiHid dhe present case.

The thicless benzam de;
) 1% g gfﬁeﬁg%m%- Aé?lsn}é{%ﬁ @IYAQ(O[”%“]S 4] oxadi azol - 2-yl) -

SI ph (Ef\‘gllre 4444 Sch@m’ucalh:]strft&m off (ea[lrlion nanotube synthesis by a
chemic dt net hy
?'gp %&BRBﬁ%yn bi phenyl - 4-yl]- benzani de;

oxa | az
> 6. Birat,sotipfidie My |54 84 s Sr iRyl syl L any
4 | 1) - bi |- 4- 24 4
wioshp ik 2ol geale S ey P Gh e B

QDots. |Confqoal[1mages of carbon nanotubes filled with sodlum all;%mate and Juantum dots

b henyl -4-yl]-1som cotin
ar‘;s °W’gé€gﬁ£’H’ W%e RE% wi We gl ﬂ{abmwledéﬁﬂylhb QDbphsdhkn 4-
underwept fhe ﬂnadmg ptadedure. The presence of ﬂuore nog 1n31de t

. f 1 uoro- N-[ 2' - net Pz #H phen
ev1dencezci>tq%ra L}\%Wf [ IR to md1v1d¥al tubes ’ ru}) P

2g 6- Bigﬁiéd#ﬂ ébn%'r[sﬁl Pg%%«g%l%a gncf fGJo {5t se es o% Ell-lattgeeg of (SBLt; 15n- y
alginate g léoaé?&? anpot}ago c[sg SEM;{rthggbs-cﬁ"ca@@a nebhupes ctalifhd dARNT 5- Y

eutlcally

Iginat DEE N ANanIRe

a g;na; e hﬂd—% &Eag@)eéh%‘gn %’dg&l and P\?%{gzcgl%e ﬁ%atrﬁlsgeinglgmdga B}b@ﬂ rthgs

scale barg pm, fmaggﬁ@pmresamm ment, the invention relates to
conppighdy 7 Qfoni‘pﬁﬁlﬂ‘g h:F%l/lﬁ ¥|1]73 %’Id&'(\;h’l %‘fl éeneggh(?ﬂrngggﬁg}a:g;%lf Y

acceptabl e sal't
nanotubeg Haéyfeéidwth QPetp biltrthat )shd, nok load, NiiotubBBwe@imiSeBRGh 5 I?Etg Igel

that cont&&dd 5068k QL mul a one enbodi ment
conmpoun dgEP é g’pte‘ge REPup Ct%%ﬁoﬁgﬂ lﬁa ding prypcedpge. Fljogeseamee
optionally substituted pyridinyl, an optionally

substituted oxazol yl, an opti onal | y substituted
pHIPWg3g7RBBNAzOl yI, an opti onal 8y substituted pyrazolyl, an
optionally substituted



thi azolyl, an optionally substituted pyrrolyl, an
optional ly substituted norpholinyl, an optionally
waawshi4303 ed furanyl, an optionally substit ut eBCT/US2006/000323
thienyl, an optionally substituted thladlazolyl an
an opti onal

stituted triazolyl,
¥ o filich Qﬁé&é@ﬁ% ﬁ#ﬁ?@k&?@dybm nefrin ghe tulssi A yOIQUﬂQSl@dlYldlltaéd

tubes. L€trazolyl. Preferably, R 8 is unsubstituted or
" substituted with one or nore substituents sel ected
f r omPigvee b, cumpresogdiigresigaend b, isvmen’al dfPEM nziges, a
deplctm# %m?nanoﬁl:lggﬁaclag iréné %ra en"tlerﬁl b\Xl(e%O ltlglwe f’ igl 3%%\{ :b%f%ge] s'ggx?lf(a%]on
Figure 18bi L—faﬁet)donmbamoaadkh@ﬁocantgndim) a’of 36 NEHZC BﬂmxoomkﬂéBefore

somicatghl RE PR e dt 200 v atevbicioap pSrl U Shan TR 5

is an ester, am de or carboxylic acid b|0|sostere, it

i's an opiianal ' optionally
subst i t &Eﬁ@rﬁ%&ﬁ#@?ﬁlﬁtﬁﬁ?& it iﬁ%k‘?&@gt i tut ed
1H-tetrazol an optianal | ubstl ut ed
T i e 25ae reiRRs §he SRy oLt b thejr use n novel
vaccine st?at@@ﬁé@r@té@io}ﬂof afimaB]préfpiabgratttttats ullﬂﬁialst prerebbfiH-[ 1
trlaz§ I n anot her enbodi.nent. of the conpounds
mamma}s ePIRUR PEEFT %\}Y]F Nej Rt a&*“(‘i?l“f‘f uengaarus infeptigny Howevey, @}GRQ
invention SRSk be condlrbddROIBS limitsy @6%54%01}?6( §dafcciRd Zor %rotévhon of
P(O (R 11 2, wherein: IS | ower al koxy
an animg} alswstgtﬂwwﬂus Btfecaﬂn,éflkr&byeqhﬁewe C@tsrruectteﬁn%%h
admm1sﬂ£’cﬁiﬂro&' @ﬁ‘}‘:ﬁoac'tﬁe agedepand efahnistéred By‘@errtaﬁl oMles m@{ﬂ ger&loBze
for each occurrence, is independently, or a lower
or otheryisR preate|eRpasHS B Pose SISk PHsHR [0 pther weﬁ%ﬁe ppimaiseTiges to
mventlo% ?LE%}EE H‘QEIdecseJag&ﬁeeét’ra{eg?Et_hta{‘h%nﬁE gfb&cﬁ&p a?ntst %%eerﬁ@rlal_ 4oyl
infections, glghldmgt huh a(m lmtgted 1o, other RNA viruses that mfect or enter the host via the

respuat(]:)iy I%E %Jr%lké%%{}%lg% 1%&?0?)&%9& R ?ndyéven @ sofﬁ%txm%ce%', BREMWH s dtd:

infect o&nb&tﬁcﬁosﬂv-la[ the regpisaoraipopasBroihtpstidal trast ¢fiahinksly KBS - 4- y|

because% WEQ? tﬂ}l? ﬁésr;ﬁ@&‘&%gwherﬁ yffre1|n,S tgc)e( \éazcg ine gtrate%y 05 the rPe?sﬁ tl - bi ph
mventloﬁmglhtesﬂftoyhﬂ disdos@p itlmogdmiaisiradion of low doses of live virus to a vertebrate

animal liys%ﬁerg%ttrf)ﬁ%%ﬁ%&gmmlstrag( I tﬁan tglgs%rp%]sen l§y1n )usebf'op FRHNe - 4-yl]-
vaccinatBorNd iy bf Mtdrdl entry bf the vizusythip-o anifved, by alvinp hewldn cbmpinkd

n C nam,de; 3- Met hyl.- 5' - . .
with oV} ofa k0 s e B, e hh Dol iumpte TssRgpse somBFiFne
CD4+ ahd Ggm g&egﬁaﬂoﬁ aritiboliel, ghat (s[clltlcatl for effﬁctlve protection of the

t hi adi azo met - en -|son|co
animal a%waweequ%h@ahwﬁﬁe&ﬁtﬁ%t Eefc% k%‘éY“]t

adminisEMohr @ luchadirhl A8 Iningl bk RRMELES: id Jﬁﬁé@ﬁﬁ frorh haBREhIEr
enbodi ment, the invention relates to conpounds of

natural mfpremn, aeltemllmd))es novrausy digasesin Shpaniadle Hope igry Gprrent killed

mﬂuenz@ Q'Q ?ﬁla@ Qtllrfnms?e?édviﬁttrﬁmusgﬁ%iftb ah %nurﬁ[ elR:'itQﬂ[Wthumoral
ereo erein: , n are

and onlowpsioe 1ad qelAm A ReATROnES. )Attenwatmﬂwa SReoRtR e

8 SRS TS0 b T8 1

response. e’ﬂ’rlmsmmemd!abxyna% oratest appiaXimytelyon(\A04 9f the@rgegpc@[qlatxm

anothe e
o inv B EORF THERE b o RS BT YRgs E R R Bk
enbodi ment of the conpounds represented by fornula
(Vi) or (M11), Z for each occurrence, is
i ndependently, a | ower a%yyl a | ower al koxy, a | ower
n | koxy, a hal o, cyan or haloalkyl and nis 1 or
PHmwwggk:ﬂ anot her enbodi nent of the conpounds represented
by formula (VI1) or (M1I1), Lis -NHC(O-. In another
enbodi ment, the invention relates to conpounds of

formula (1 X): (1X)
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or a pharmaceutically acceptable salt, solvate,
clathrate, or prodrug thereof, wherein RlL, R3, and R4
wae®@oetief3d)hed as above. In another enbodi nent, PEEUS2006/000323
invention relates to conpounds of formula (X):(X) or a
gl e salt, solvate, clathrate,
therepr $GeS Rpoterd D&trillcdldrespoasedad ined
ere@se siperiaz to dutreAntditds. BIHIALH R f PorCoRouUnRds
admh{igtparigseaégd b]_& fornula (VI1), &Tst({llllglni"gegg?“ll qg‘gerg%le)o . R
"SR 8 Poagtive peegtto 2 VREibsate arimakiyt dvente el oI hiagfa)
route bhienty@fHRUbdsHVE BRI B f la (VL1), (MI11),
licitdd '@Poriﬂ%@ﬁ’ S |ome?‘ﬁ§?lk%‘gg5pf°g%8¥g’£? Beyespanse is
GOahEr 24 hatthen praiprts the anigvad rgaai sk ik iison sabse@WRE challenge
with tHeé Bibkotiva BFene TR g n anot her enbodi ment of the
conmpound gg repr esug%? E%J @;‘héf‘éf%"?%‘@é%%ﬁ Fqapsulatign of the bigaxjve
agent H’rg%%f‘?al#@t Fashuges [sehwiantiallyithe abilitn oBmMe blaesiaPBRESLIBEL: Qlace
other &XpRsuz® t by faormula (VMIII1), (IX) or
ApBs HH@%%%}{ 1%9&%5? ﬁle%g%fﬂ{%lﬁu%?tjépe’ biggptigeagest more safe

(X)), R4 is a ol sostere
than i the Bssenes of theanaterial.nTlesotriasthe e¥et BEML ilﬁfexz&o%%mu begoe
apparén @ THNgH resented, by foromula (M 11), (I or ,
Vi g@%_r%%d# eoffg}becﬁsglo T6 8FQyided hereianot her enbodi nent

of the conpounds represented by formula (VII1), (1X)

or (X), R4 is an optionally substituted oxazolyl, an
Mﬂ_l%@ﬁi onal Iy substituted thiazolyl, anoptionally

substiy 1H-tetrazoly], an optionally substituted
LM mAégIE% yﬁr‘fm’gﬁcho%@eofﬁ@mg terrBs hastthe mekninghssociated with it
in this seztid}.oxadi azol yl, or an optionally substituted 4H[1

, 2,4t ] az L. | n. apother enbodi nent of the conpounds
. re E)r egé%%égﬂe%f 1"“8‘51 AR 4re(ussd hepein fof xfer tsrong X to rRdre itlBin@ne
i.e., tofpéleast on€}oDHRYramit(h tor il ) ; PORS, .,
elemeni,g&eoa)ném% 2, or - P&}%i Rn). 2, LT B NP RERRATE fhner

al 'KEXy 019 OBt 91 more thanjopaplgmentor  an al koxyal koxy; Rii,

for easbsed®etein, NGRevidi® 4 HEERE |y, a.lower alKkyl;
the sevaid E\QigPZ, for each %Vécurr'e%%%’ Qllg(grﬁlgrn%éﬁrédﬁtb%’rﬁ‘?ay? redligipg

a1 GWRH® CAMEYE Symptpmrs theediscasebdistirdent cafdittdie conmpounds

r epr eAeted Herfed, foB4 B Brehny! N | X).. or (X), Ri
of diseasSakLuoro or methyl. | ﬁéngr{%) Igé\{leerﬁae)&a?hﬁ‘ﬁh Vit symptoms

PhTETRERNGed P4 animel, profepiblinaisereblars bré thrablPaTnhMal HRWP
preferallp8 &inmbid. Ng of :

3-Methyl - N-(2' - et hyl -5' - oxazol - 2-yl - bi phenyl - 4-yl') -

i soniBbhE team éeplicator” as the term is used herein, is meant any device
including- o ' - | -5' -thiazol - 2-yl - bi phenyl -4-yl) -
Inctu mi%’slg(ﬁ?lg%q%‘?l%%gzc?eﬂ;sg&la% catgeter, thYPOdenmc )S/yrlnge,pa geney gun, a)lgat)ch,
 nanotupez musagal ppiRatoner y cobibiraxad dlbredt, Yo 2B RHRMM, s V1 ) -
compos#idR BF H0 o4 2] (3-Fluoro-pyridine-4-

P clar b&ny&-%ﬁnﬁgf}'ﬁe@%yl - bi phenyl - 3-carboxylic acid

met hydy testesn ;bioactive agent” as used herein, i
administerelfd Q%rfelc\;lfagezl - ITet hy % - 5' -t hi azo E lﬁ_n%ﬁa?tbﬁngﬁ%?% fh_a&\ylﬁrv -
) "soni cot T n- amc%lé?s an‘effect on the vertebrate. The gffect caused may be _

eneficid oedieyst 106 RrteblukeoRenthe £%AGPharinklerdd PR Whadad! ) -1 S

kgotin- anm de; . e
?Example% %E‘Pﬁi}‘lv? Rg%_l}@@g@ﬁff@p@l@lﬁgphdm Vs, itknnatdd yi RiHgheny)
mnactivatd vissiniedorshabind € i : i ; : :
wid,or el N5 (omaolve sttpuaisd orkdfled, pepside: prafoin, g
» Or T2 r?f%%‘{ci 9 graic chemical, which can be administered as a vaccine,
immunog@nNe gy orhérlifrapk A8 veenkl, pfered) Mkl PHEMY! - 4-¥11-

I soni coti nam dé;
3-Methyl -N-[5' - (4-net hyl -thi azol -2-yl)-2"-nethyl -bi phe
nyl -4-yl]- isonicotinam de;
3-Methyl -N-[2' -nmethyl -5. - (1Htetrazol - 5-yl) - bi phenyl -4

PHIPVg3875\- | soni coti nam de; 3-Methyl -N-[2' -nethyl -5"-([1

, 3, 4] oxadi azol - 2-yl ) - bi phenyl -4-yl]- isonicotinam de;

3-Met hyl -N-[5' - (oxazol -2-yl)-2"-

(N, N-di net hyl am no) - bi phenyl - 4-yl]-isonicotinam de;

3-Methyl -N-[ 2" -nmethyl -5" - (1-nmethyl -1Htetrazol -5-yl)-Db

I phenyl -4-yl ] -
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I soni coti nam de;
3-Met hyl -N-[5' - (oxazol - 2-yl ) -2" - net hoxy- bi phenyl - 4-yl]
WO e®oMT4303 | nam de; S-Fl uoro- N PCT/US2006/000323
’\t h| azol A-yl A - et hyl - bi phenyM yl J-i soni coti nam de;
2-yl)-2'-chl oro-bi phenyl -4-yl]

T déig N_-,L,SW, (t hi azol -
S e " Gjrzﬁ gitsa “effchve/amemnKt of bioactive agent, e.g., a vaccine or

other cogx&)’g%lﬁgrp lmeﬁﬁ/sl aBy aﬁghrﬁ rtl?it g Egﬁ%%@t'eﬁ %/e%sp Q.Fiixctﬁé ¢BAGE ad\%ccme,

this term Reatistany azmmi 8f the )nobath egonk ‘ehat when-adingosteredtol anertbletate

elicits a % i’lgiegl '\g/g)g Tn %l? BF«%Q wé eyPonie dllrﬁcted %IHSI’C élrcl) fmt}%en in the

b10act1v8a§dnumrthe WrfeBratenet hyl - ( [ 1
, 3,4 di I i
3 F1 U BN et LR A oh e i BBR e PERY o

bioactive hden?’, riddnt hraitﬁ(bunB of blba)ctlbd argaﬁﬂtyitvﬂrey hclmﬂn&mdaohlvmﬂe
elicits a%%)%gt{1¥eilir¥p£)§sfépn§/t %tlbody rgspons tcp l)écté&; z_lgrzra?ntsp 1¥1e lsn%lagtl%g ¥1|ge:n€: H

hereb)b{ kwhethe Iweﬂeﬂratérsxch&ueh%eas RirigOh BRAILTE ; agent throu gh a route that

- Fl uor o- N- -(oxazol - )-hip
would h?‘éeoar‘?l Bfrpq-g%ﬁcb(glrge vértebrate i 1n the ordmary course the verté{)rate eXhlbll

fewer ordedVRbRs 's“nfvtgms OBdibeke Auseld B Wehatengink tiiapi@ bt dhravla] -

i soni coti nam de;
second aihopiseydeniipgl periclypicgmilaly. ghallenged, baBH s ppY adpiiniHesg b - 4
CD8+ T&é}l hnd/bﬁ%b&d%inﬂﬁﬂbﬂ@tectﬁ)%%&ﬂ@tr di‘%%%a!cﬁ@é dgﬁntac ceptabl e

s, sol vates, hrates, or pro rugs t ereof. In

anot lﬁ&usedrhﬂs@n;mfiﬁDSﬁ%@lh mmm@pr@wotn@l amogst af biogelHs GEPRiS
o STl e BRATIAGH R SRR
cell respdpseRBrectRd 8gainstithe bivaeiivd efinhorheseby  wirenftioy vantebraieliy ¢habenged
with thehb§?a%ﬁve %t/e*xt(%ﬂ]%{lélﬁ I%H{éﬁr%ét g}&lﬁq}aée an e{dl}lfgrsogg‘f%g % Ll vertebrate in
the ordinazp casen the deltgbrdtoexinbi@ ffwér pr leds sesowsrsymptomrméﬂisgase caused

st.i tut ed. ered he e
by e ofREG BoFa A L ront SuaRak g R VIR s
challengedisi tHativehot sdiastked a, CI28% Dptll mmlﬂoprosiabﬁet armqnmeaf the
bi g zolyl, an optionally substituted thiazolyl, an
ioactiy %@‘?’%nal |y substituted pyrrolyl, an optionally
S ﬁ bs tAst ME@HeréluItﬁﬂbeh?sl égeneﬁghd Oﬁad)rh%ine&ﬁ gertgt’ tdﬁr&d nucleic acid
t hi eny], an optiona substituted t |a an
moleculg o AInE L PHTH P I TP SHTE SHfioit§ Bopye
substAd uswﬂer@m i “&i&ﬁh&ional@xﬁatc&ﬁl’ﬁﬁ&lu&b@ @'phb(hditi@ﬁ birdcotdadh,
tetrazol yl. Pr ef er abl y, Y_.is an_optionally substituted

a diagrap, gr any 031}etr Fiedimepf SKRFPSsiop Whigh A Bp UREHHEATRYRIC!E e
usefulnésE‘ ¥EML bRRctve |a?én@ SabdheR BRI SHoSitioh Of thbH nFert?bh hn a Rif foR
pharmaceutically acceptable salt, solvate, clathrate,
effecting pllqyjasian Qfthe Nerws fliseanpicr disprders reqitgd hezeing Optignallyefite
altematéig fth@ﬁgtrl.%ﬁoﬁa@ a{eﬁﬁmﬁyadegér)be oG 8 nletholds ol RhGn 8
t1ona tltute al kyl', an optionally
dlseasesscurldwrdemtled cell wopdissuen aaertebpate. obted ingirustionat inpigrid @f Bie |
oo R0, OGNS BRI Rl POy NE IO,
agent, vaicmel or o?neeécmlm)blhyn oiRh@mN&ltran Ioob@shlpple& ydgethbnwithnotdneainer

which 081? alflﬁhg%maﬁtl e Sag81 xiaﬁ '@%%?sﬁépgsg dﬁﬂgﬁﬂ"8¥ t{n nMcﬁoéai()
materialaaypiseshipped spaeebnian the yodtainenich th)ntatiof Xiat (}he ingrudtional

matrie g e GO gt PSR BBSY P hal o, cyant, ' or

hanaIkyI and nis 1 or 2. In another enbodi nent of

t he conpounds represented by formula (X) or (XIl), L
PHWW%éﬁnwﬁ#{xc» I'n anot her #nbodi nent of the conmpounds

?epresented by formula (XI') or (Xl), R3is




a lower alkyl, a |ower alkoxy, a |ower alkyl sulfanyl,
a |l ower al kylam no, a | ower dial kylam no, or a hal o.

WO pooaloher enbodi ment of the conpounds repr eSRCI/Es2004/000323

formula (XI') or (XI), R3is a lower alkyl. In one

o g@ﬁfpgg%}gﬁﬁr, igfwtshe conpounds represented by fornula
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terin smnlﬁoglt}r tonds)”|ay usadibstein, istraehnpy sdnegionyd, e.gad
t
e
moleculpybud dads yibt substamiatly mcagﬂqe s bmsltorrteumehbcmlhs mmblgapl,e an

optio aII subs Ut ro an_optiona
sUbs Ay tieL B bk b RE e R Brrh e bl ardy
sequende whivhyex pgembusapicletueeld iy erﬁsubaithyta,tt‘eaegehhl el yt mammal.

opti anal | hstj t ut t hi adi zo an

o b W Ly T 26 0080 el QoAb Spe b g vius is
capable®f ﬂﬁéoﬁﬁ%bﬁ’d replati@dlinQHokt@Ey dnd ﬁuﬁﬁmgm&@d it @t anduagl yl .

Preferably, R18 is unsubstituted orsubstituted w th

one oFufsABcontBY e thy dips atiapale ‘fé’d“ﬁ hi T @fr%BY?ﬁ virus, by

which i§ @@t §tvir[11§3th9tf is @apla&%f inflchyd a hd%@ée‘ll; it hhONMBEr igliBahlty | |

an am no, a |lower dialkyl am no, | ower al kyl am no,
diminished o5\Re CaRRIEIRyEALFCase IbiletEtk y | suI fanyl. In another

enbodtg %uefdh %1&@4%@&&%?&1& RREGSSNL B Y a T RIS B3
(XI') or (X), IS a bioisostere of an ester,

incapabdmetdefecting ae@rembs@rmg in slgsticelliand isrrboreeelz isapAblstfcawsing
dlseasehpﬁ‘l S9pnounds represented by formula (X)) or (X),
'S a 5-nenbered heteroaryl. In another erbodiment
of t higy the nrmiivaieine® ps wssé hereid ipednbpmaitiger(, Xe) a bioagtixe) |

d
T
in a vertebinsd ﬁotwhlcérth&%cblﬁe hazdetyidminintesgt Prfaiily, teubuineutspense
conte S LSRG Mo R LM ot
with théld:zb{ehr 2 ,sﬂﬂltar bmz@ivy lgent. nManqirctfenablgndac) thinmenetrespbngelpeevents

the onsg} cﬁ‘grp %Ee 10&%? eéﬁngggyé) %%ﬁf a% E% E;?\c“yggerd v(qék %S; b’ﬁﬁﬁﬁg’ i's

agent, or Pédubds@ sederity ofatQsast diie Sruftonn oZ a dishse @ssuciated with tiae

b1oact1\égoq\g§1;&}1§{)q(k by qupgtmﬁaqeal ké%r&r?] }Jnlg{:‘c?g?%/t]pgh@ethe irgmune response

prevents QRSN ALH drﬁbllof&tés RS thad Hel sympideh dlia RseadeQisoered with the
occurrence, is i ndePendentIy, Hor a lower alkyl. In

bioactiygageMaporsHbetiiFEshallengte | nvention relates to conpounds
sel e Cﬁﬁ %eftérﬁmrﬁé'ﬁlfodgfr B3t GRS G@s@ﬁmeaﬂe’ﬂ?hﬁyﬂt [1
2, 3] thi adazol e- 5-carboxylic acid
admlmftgrmgm bigactige agepymuadmng that presentiihe Agant ©- et a way
4 nta&dnﬂd naturally be
that is fhéfé{%ﬁtqwhm Plt]: me% %ﬁ%ﬁ%ﬁ% _Qf &n?b%%%ﬁué gé_ M natural y
hazardabisMexibpt infept the orﬂamhma@rymroé a somgmﬁmwmreplaéhwomt of entry

i A S RSO s AP o

as an uﬁ@capmlafegl virgs. -If itte Docatest, 18- “piefhod loi pmeq'tmt.dqes)/qo]t cae discase”

is m_]ec 1%11 I#E%/ YW’F bge |aza1q£é F}Sé %ﬁdﬁgﬁr% ' y ﬁlgw v1ras is

encapsﬁi@tﬁd ﬁi‘@rmﬂhmmedohmomnmept abl e salts, soI vat es,

cl at hpat es t.her e f
Spect B bRt S AR ol ol R Mot
virus ifhh& Eb @n Baibal ﬂgﬂgyotbtq)oﬁm ﬁb&nltlgdoﬂ the Girs denngmata'al iofection
Eac eat yre, _enbodjnment or subs uen scl osed
of the spggia) by B R BY 18N b, e BPALFHBY OBATAT R Rk e
feature enbodi nent or substituent serV|ng t he sane,
eqU|vaIent or simlar purpose. In the case of
m cal conpounds, specﬂﬁlc val ues for variabl es
PHWM&?@“E“I val ues shown in the exenplary conpounds
di scl osed herein) in any chem cal fornula discl osed
herein can be conbined in any conbination resulting in
a stable structure. Furthernore, specific val ues
(mhether preferred or not) for substituents in one




structure may be conbined with val ues for other
substituents (whether preferred or not) in the sane or
waledoberem type of chem cal structure. Thus, uPCEES2006/000323
expressly stated ot herw se, each feature, enbodi nent
closed is only an exanple of a

o o BN S St’l - bk ﬂzt:f‘"[:rd. S
" ﬁmrgim}%& ? o&%ﬁ%@"ﬁ'ﬁ%&?ﬂ“@@%ﬁﬁct- oyubgitaneons orfiR@dde@S routes of
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ener
entry erdtheteforn o -naturd vhsds fBIUe%ﬂ'g%f infifeBR QAT enbodi ment,
t he inéegtion relates to pharmaceuti cal conpositions

~ that cBHpPA"¥al rquie sRisdrerionos mamy teneuteby harMWAAR S bfects an
animdl dugnpanfraflspoead @ﬂfthél'f;‘mse 1, or a pharmaceutically
acceptabl e salt, solvate, clathrate, or prodrug
t her eobY “Bérglgogte of endryiof g biadet tagen®hid nikant the route b¥ which
expospRT RGRMAH fAthd ¥; | e carrier or vehicle. The
conposi tions a% bém%'g%? Bée%P ‘3’?11@ Wﬁgﬁﬁﬁ? &4ahterns ef ditease
associgted theregyithnr event i nfl anmat ory conditions, allergic
condi tg &y dpune di.sorders. |n anot her
o apicembod rr)gir?%tz ;;thﬂh tlad | vent'i ‘oS Persnien amoupia austhhtds sufficient
Citipretentivp 683 J1 aell and/of kibédyaadnbid iP5 L i .
has bek A RIRRLA! ng QDAL L 20 it ) S0t BT B 5
o dgﬁ%acers i N a0 Pat REHHPRer Malb knawhibe exsict sroommt b&Ving to be
admingggprddrin sacbsitwgionmné ifeetonNByiAiRg i ound
numberr%pf?a%ﬁnltneld dbgban gne of for _r1rtylrht§}§,‘gH‘(i fr% 0§%§28%%or(%r? pfa
gr abl e 1 HegE out %ﬁ PHettaythe ¥imlpnce of the ptuaiotler WAk bsed, the
age ang oVeral kealth : L . .e0of . | th
overalt lsalt bethb hrfifnal toQ&dePlrtQéj%}’[gtxste 1 nglgtﬁfg{iﬂ%ggo%pgﬁﬁon of the

: odi t. the invention re
Vllrus, i@%@%gﬁ/ﬂ@%ﬁf &mlﬂk§l¢at;oﬁl@éthewig’pm r Inpliecoseds i iﬂmllelnza virus,
a low ayTRgOfrym aBdif blob | . di sorders, or allergic
Prefer g'b,so’ﬂde‘ig in a pat i egltn |naggig§%%f) %8?@%&%@&%?@0& Y0 HAU.

“Qdnt MYCI96F MRy raage Epmabeut VoA TLbbUS 00 Rt ARPRGRYELGS!
represented by

from ale@EP.OGI fhia®sutt] U@HAQPAT;?{e)iVérFrﬁmae lﬁ)%%@%lﬁ?,rt?qm ahout 0,05 o abgyi 16

HAU 220,00 of formulas roug
aqd angrang all wholews purtiplgnteteys thecbptvadl e salt, sol vate,

cl at hBauR terl« .t hereof.. I n anot her enbodi ment,
ou%ds o éﬁ E%E‘g,q'gél pfagruﬁ?ﬁ herein ysymeapt g thaswmop, or

. . CO . .

mfecuo’i*él prranfmalgpriggargis warﬂmaﬂpiiretgfyi Wacﬂﬁfa%b‘ir? BE entS2ahdd/or primarily
targets GiOkas t [.prodrug thereot, are

argels pirdlory ‘ﬁ{aﬁt A @% Ses 1BopiiRior ﬁ'ilﬁf‘%sq intheraieddi | (e. g.,

particul ar useful _ (
e vt PR B e Wl afusobiis o hiente a2l Ol o
0O 4 .
e anal or b C§F¥f°bn3%8?ﬁliﬁag&aﬁ BRI} of s pist er poimarityntargets cled |
gastroingestina) iadt ond Gausds gderofretiad iiRBasen hb v cel | s,
pr ol iaggt;cﬁ{aingrﬁs,of fT ce*l s and/or B cells, "and the Iike.
The conpotnds: of" Thi RGRGEAR Polatty fissuphat lids batveec the Uil

layerofﬁ&eskm@eﬂﬂgmmdlbﬂgsusb@]a{v! s. In one enbodi nent, a

conpapnd.of any one of formulas (1) through (XI1) or
Tabl e f‘d‘?"i’?ﬁf BHEE'S 0 Waleranitleer i lieabetemerathel bsiderrhistl|

the subcatanbions faBlag@!teloR, Ghirddefnll kiR cbila; mal, (e.9.. a
et hor et B3 bt B st irdigaed e

.human) .. 1 n anot her_ ent
prese“t“fgn‘{?rgﬁ%ﬂddﬁO‘P‘?ﬁﬁaﬁP&felﬁwm@ Binipheléaycampired foabdunE QS RAAS €
This may RswlbinAFFIrGRES i ap ng i di ment , conpounds of of
avent ol 2Y. one, of _forI?ru as ?) E‘thﬁ‘rﬁggglﬂ’“t%ﬂf‘)smw apugandicactivsy

gem e?%??a%&@meﬂ datel bptverse epptaddriel malstbcus@botdtBection sites,
cl at BY e Qern@F vk g 1 her.eo can i nhi gui@t _the

Ogr odu?:t i on ofvce.l(rﬁ_tg gflﬁg c%:ry? %E?ﬁ]vélgcw%é‘fu?eg TeHY 16 Meprian e
amount of ¥pqeing dhat when eiministered éoamptebrate; GmETESeIR miRAGrone of
protectivé RirledSspbhsk if B Xl.L), or Table 1, or a

phar maceut 1:]%6111? P])? ngxg‘%’é ¥ a’b?eevag%?et‘%mté’éarmlﬁlét,e theel edicitatimn of

or prodrug thereof, can inhibit the production of

IL-2, I1L-4, IL-5 1L-13, GWCSF, IFN-K, TNF-s and
PHIP\83878 @I nat i ons t her eof . 14 one enbodi nent, a conpound of

any one of formulas (1) through (XIl), or Table 1,

i nhibits cytokine production in a manmal (e.g., a
human) . | n anot her enbodi nent, conpounds of any one of
formulas (1) through (XII), or Table 1, or a
pharmaceutically acceptable salt, solvate, clathrate,

T .
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CRAC ion channels. |ICRAC current can be neasured, for
exanpl e, using a patch clanp technique, which is
waele®eni43esl in nore detail in the exanpl es bel oRCT/US20061¢00323

enbodi nent, a conpound of any one of formulas (1)
- 1abl e 1 nodul ates an ion channel

LR éqsggnsP ﬁl tae Vettehaale, ()Hn@’ mit'mtefmﬁimﬁnplete

respofidéEietobRY d AR ANER e Gits Wdaid M%%%r%%%ie%%wgny

conpougdgﬁof the invention are
bel ow. “XH151"E™M1 7 @RMIat BN QAGTIE VB SUBETANGESaAND MR on for

admhﬁﬁ@ffbﬁ\ﬁ&%%m% : ENTI ON. The present
i nvention rel ates fo%?cgl;/ggﬁr é/tli}%élfgwgsétéq“n@§ exabrpteivilicescthe
COmPRRIHOT£Qpts,fyEroyndpyenenpasses or bihbiwieriz BsydidtetBw MR e laP&nt éﬁ&e
that tHeR¥&R b oA r t g, novel caonpositions an

e o el ol BT ol oo Pt e aisovameeed o

ani mal By thp r*-@ilé‘blabrmpaﬁbretpeltyﬁﬁt’a? meﬁ,{t?tpoiyﬁneggja{ %ggned to
dmingstef&f . .aerosol or free form nmay have an
) I.nmad\( e rtggge _ng{: dg%ﬁ&tnﬁ &0 afepaipndhat is geperpllieativersatovthe asmal.
This tesuig weed syroncmousrhetdiniwath eheitémf HRnk&ach Ng viral cause

of rmrééf}hé{e kn.the Upi,,t ed States (Yewdell et al.,
< oth 2002, "CuUFT. X’&p‘in}?.mcm’%‘ o135 Bied hereiptigmearnthvehicls tHaasg@huyds or
1s othegyise associdierl Wistcd bibidiive hFBRLAQ ' | Adividual s are
the enﬁbﬁﬁl%f&t iple to a o @ Sover ?ﬁ%?&gﬁgry&gg%egt t 28 Rfand

U ConpAaretang ofmierqeapsulss ais|of thejonder ubaimat arietteiSevi@] an

hundre@ficrens ansl ahf add eV IUMIS: a8 ovi ri.dae famly.
micmcg&gle\sli ral adenore con'pri%glsaig?eé%tt%?ér%ﬁ@%é%ﬁﬁseﬁ RNA
1 girents VEisRhnelde b apermot timitbdinispipripalpslpsosdal M0
polygosaliféracdog| e RrAtRE [utinin ) and
throu netjr anj ni d se#(NA ,ﬁbt%Re.%gf%ﬁ{%ﬁg?mi’?mwé’sﬁwchhe M
ghod § ogioix, offeaireferredde apanli@omphetad beiag sainad RICbnWipkR for

example iirf @dse H¥WhollBHn; rases (PA, PB1 and PB2)
(Hor i qoto et ‘a|1.El{aEa§’g‘8§?%?\i§®.ﬂ¥ RBO R Febbo of
3: 59188 ¥ ermiiganacepsuled aeused herpin duedel HiRo@hsid1 gL RNA
structurd &heRBhe diendidik! i rus ;accunmul ates nmutations in
nole L€ vyoe rraj%r(lad#&g S#é fq gg% r%‘{rgSt"if‘??é‘fPilW%\hauw agbasy dnd pll
whole or partigliptegashiherebi¢tiveax ences t hat exi st among HA or NA
wi t hi Y i.nfl uenza .virus group sixteen
o diff eE}]ye%tQ %H“k gﬁ’&éﬁf n& “&F‘P ‘%eé?”é mmmg%%wﬁe@vmaée@em
width ratigef {arger #dn 1/hayingartbsh sactbn 6f an @ﬁh%m&rcgfay %fl%%ié{ [€X1 sts
rectangl¥r y(';l{, Jig bk e‘ﬁ@a%)acit . of the fragnments to
cn under obr eassort NENLT {RF HMGsien is Af Be pusldr $foHO nnt druiess but
meagyre ¥p fnymidren, sibang@nd alil Wholg i t man and
ani g tﬁé@e%ian i.ZhOlé et ,al ., °1 Qé,_%g%%itg(g?get‘g 8851-
. t88516) Y RSN AT dBYicq” (e used tiersénis meuntridatice thaycaaf
penetratg pifleagbotamestiayer oft theskerOMORkHL vi.ral. envel ope
; Hgl?lrgt@ A g%(ri%%r&ngrn% 133%(:3“( fgent tog

: i hemaggl ytinin (H)
o mtemg[ %‘5‘%@%\‘?&2&‘&% %#F%lav Y isi deliveyy deaelchs délivernbibgiting
agent to 8 muascsakbtisstie Miaveietriiat A Qbb-BififlAVS L pEreaged ef ficiency
needles. bQ% LI @nsni ssi one eit hergévi tﬁﬁtlﬁ}% egﬁ&glﬁioﬁﬁﬁgg"ﬁléde&@? asr
DA RER A ESis8Re SuuBmanetuhesy tatohes, ynucdshleapg Bereda ki e B,

new &% osedmsrelf a : : ndemi cs because there
refl a éafé'@h!v@rggghl&lg o{)&(‘:fwgggia Jagang ﬁ’é delisigring a

potentiallgrshal irat Ise, or _no inmmunit I Fect et _

o bionct ALY Eﬁqa;ﬁgg;eﬂ@é%mm;tegwgegrg LRI ROBeHds efposed 1o

e bioacti htl i no [ X r i S reason,

o the Go1g. Tors Iélﬁaﬁigg‘%%qiyua a{}\é%m%oh%f Povderfamy, the

1oactive agem avpuld hayesn adyers¢ effgt anthe séridbaited 100 mil i on peopl e
wor | dwi de. Recently, concern has been rising about the
transm ssion of influenza virus between species. The
i nfluenza virus strains that were found to circul ate
in the human PHI P\ 483875\ 1HA subtype 1, 2 or 3 and NA

PHIPg387818BLiype 1 or 2. The i nf3uenza virus pandem c in 1918
(Spani sh i nfluenza) was caused by an HN virus. This
devastating pandem c infection was followed by others
t hroughout the century, for exanple, Asian flu (H2N2)
in 1957 and Hong Kong flu (H3N2) in 1968. GCenetic
variants of HN 5 and H3N2 viruses continue to infect

.............. — o,



10 to the energence of pandem c infections .
Previously it was thought that human and avi an
WO pfob02439R Vi ruses reassorted only in pigs beckCEES1006/600323
was the only species that could be infected by both
o or Y PES Ofi Mi-hus@s. However, in 1997, the first case of
P 1 Hmeslide® ™t 6 human transmi ssion was i denti fied.

IThl\ﬁn%%? M g@kg%%ee*%%een people and killed six of
N crence 306:392; L5 Kaiser,
2004 ’Th§ﬁv@ﬁﬁﬁr1§g§e§%e diRbdVer e U d&%&%ﬁ&uﬂﬁy&s Ble en

. SiX nore outb hree sStrains avian flu in
intradermplerdministratipo pllivetinfbrenzagngs ihmickiiNtcestapatent G4+ endefg@dT

5 cell respggﬁ%fﬁaggmgﬁgﬁg@ng WQ&M@}?@%&% ghséég amst(s@ea\?e%t

challenge bgmsfoatiogs mﬂuqmzs giust ddmlmstsdcd fritratasailyp aﬂ?irdemanhdniﬁ furtiar a

vased ono sty Gy R 2P it Ry RO o7 BofBheponnt.

that has @elpotevtiigiuo ffrmtaliazdirduns easiob garcenaiatnizalMé the bivactive agent is
i bil a newin nza andem c, there
encapsufyE33n B ataiigh et reu A AP OPLETRD OGSkt venza

Vi rus,vacci ne r.ot e
0 agar ot HERER haRt pibe EPRRRH obe i Sl BLuC Y « o
Vaccmeﬁhﬁ apd Gifectitl hghs® thffubnzh RBud boiGamer yiodf bt bekapRub iklnde
ul es that have the effec} of treating influenza

developvﬁwﬁ VRGSIIEE £RG1T HYer piBRreRartry e K BISPREaieny OR SHEILG HRSSA dlis
addition( %i(@) Ynvehitichl showl® B84 consie@ado indludé HAABRALInIstARoPS a bloackd 8kt

, Science 306:395). This research has been_ai ned
to a vertghraig@yidab Biise hnpeeptis Refortidly hAreElouRIVACTORRIF PRY & dam.
5  Further, 'ﬂﬁél 1RGeAti6S sHo RitbeWo e PolindIRcRAOLRE kP HERASc1AD bt taly
fluenza virus strains, and the devel opnent of new
against ‘amses« bytggaipyt gther misreoyganisgsi Inelpding fotieg Jimitgq fokacteria. The
inventio 'éﬁa@@fmhgrwco&%emqn&% tRORmilaRSASh B 01?1!35' that%pepz
ect 8:796; Tonpkins et al.,
directed Iamt othgn mglseges, Tumgeeydser sEcreP@OPrisENEDuL oqt lsllleé)to
rently there are two influenza vaccines that are
pmtemﬁplrrﬁéém ally available for humans use in the U S. One
) is a ki r
0 R Ao e YRR A Rk AR oA o
vaccine gat issepeblecbiVndueing e protestive €D4t Wicall sespanedl ons pretasiea( DS+
[ [
T el e on SPARLEly HERS AEE I Bl Bl e BAE of
two orntryebf@clsmmee rus. However, energing strains of virus
whi ch express variant anti geni C epitopes 2
PHI P\CIB38#Bies mm ncpuded ini th@vagtings df the preaehirin*gention are
nti.hodi es. r C red
s tose il HehBaficly op EAAR apfis af EURAGHEF CEYS 1.5 rBOGRE,
and/or aAv&itod}p k&Spdiﬂsafor @mtechyn hatefofne ISuclgviniséhinelidef bmteam' ngt eps

. .., of e.vi . The.virus _.enters.th

timited G RIAT R RN Bk e BBy BB Rd i jmd fpgees.

DNA viR9€t0 NunElimitiny\exabhplds of hedesvitubes ifidisde@ithothyroivtrades,and
endosonal . menbranes. and the N2 ion channel gl | ows an

paramyxONFYSes, TeIPIrRiery; YRSy U, GORIAYIYSE: PSS S VS PASHOYIATS,

30 enteroviEREEEncludiny mﬂmamwioagmoﬁmmsuw dsPolieWitigs ,
amant adi ne_and ri manti bl ock t he M ion-channel

°°Xsa°kteﬁﬁ%seﬁar?ﬁ‘&3’ifﬁifsaﬂaf‘i9§“%ﬁ%6‘§9Y1H’g§esai;?é1°ﬁmseﬁ’e’43@%\‘§%‘s?snt o the
cytoplasm A second class of antiviral drugs acts on
NA and interferes with virus packagi ng and buddi ng of
newly infectious particles fromthe O cell. NA acts by
renmoving sialic acid containing receptors on the cell
surface such that newy Z%\enerat ed virus particles do

ggregate with other“~irus particles or remain

PHIP\483825?1%§§hed to the surface of the infected cell.
Therefore, NA inhibitors, such as oseltamvir and
zanam vir, cause the virions to remain attached to the
menbrane of the infected cell and prevent their
attachrrent and therefore i nf ect| on of ot her ceI I S.

——y L, a = T s




by reverse genetics conbine the expression of the
rel evant antigenic nolecules HA and NA with

w@b@satees i stics of the donor strain (high yi ePd/USIDE000323
adapted, attenuated strain). Reverse 5 genetics

i Rors GRS Se-aplry-reduces the amount of time required to
Nro oE‘ "@J tgéagf’ ﬁ%@%, ’éii?t %rgi’/vd‘é‘é?sr?&% ACYREHYIES - 8- dllavivigBdfilokimnest
hanta@igBes] 6pBaviruddd RetrbidnRaedr lentifinisbe 18V BRI ST @ pandenic,
the c ﬁatjve Xd’frus naz%/?éreach the U. S%in less than
one nohth ¥ EHul fedioted b althongh nfuenza 9Bu39 2xendNitid
throughoutsthe plegent HisBodubtheliSveR@R AR l.op. an .ef fective
5 Virusvac(gi pe usi ng ?.hi S st r_aet eg nggg%%?%%gqgwgﬁdﬁFhéfﬁ%ddmonal
DFPEP N BRI ERRISES a5 integral parttol thegwamers disgRBGE bEFell £ other
potenttiali helkakrddus Blohtiva ' 50 transfecting eight or
i rrBr e .]il asni o?s i ntagélgér?]?r@é?ﬁ%e\gt&@htée RSB0y FRECRBIS el
WA RISt hepbean toflevdpl adiitined vagipoopestido bnd A%6ihBShaving
the préfRAY beBdiny d ntivir roach i s the use
. éo? Zhor tlﬁ%r r?? g’rl? er}%}%ﬁ{ﬁ e %4‘12[{3 ?ﬁ&“@@r%ﬁ%‘teﬂ
IMMURSJREPERSPetndlas gh enfibody raspanse thd isl Bete Acivi 16 U B8R ﬁJdB{}!@al
10 upon sabRqidNAc at are 21-26 nucl eotides i n |eng
P and g hatlﬂgg}{r%%;sg uf%églogse‘dlﬂléh ités- & rallowighie the gkl of theaitisan
to devebep Fld¥BBANSIERTAGe combinkibrEitiaBabilitatd safe AR stBoh ¥BIKnts
I C

to anir®dls slaRN@asPeci fic for nucleoprotein or acid
pol ynerase was shown to protect mice froml et hal

chal | &ivpa tins,tthe disdlosuyTaee tMit rféb%sétp&iﬁiamért A}g?@%né%%lhggi ot

] it h highl at hogeni c avi an
oS ol SRS e aom ot
1oacti{@)dge B8 3RicROBHNismAbi dIHE B \ﬁﬁo?é\ﬁa ' e ith the 5
infecti(%}\ﬁﬁlsuenzalvi fus 1ife cycl e, najt%drg%%sgsf{egﬁ a%%%ndté(fri se
ol en thre ek i"VBgﬁ?d F& bgdrgainsthtaddo Benveatsetfdctivd accines
ollowihgrthergemenil pidvadurtsBschd i S not. conpl.ementary
reviewtg any hu(r?an guerne Zeéﬁ%@gﬁmﬂﬁﬁgk% ﬁtﬁt\h?ﬁﬁg’?thﬁéﬁ' Fora
SR BPIsPLRegdyTRs e fieldsiVarplogy dy BemnardhFields, HditbieDkeid cel | s
KnipeligbiabtlWilllahset Wafkirs ool | 4ep! viral genes.
Overall, the new antivi ral techhol ogi es may have | ong

20 t er m PHeGS 8@lathna eftiaforrstion optirertt tinf toneies 18 ok dHRAZAY
assessméht MFaNAR GRS i l.es.  Howey t he i nmredi ate 10
» demand for the "g‘@aﬁfgpg‘%?@ rlrl 8% r S%Stflfnf’grﬁ%exﬁ?’p]&é%g@ cae of
ez yUEs: 78es a5e used & genstatervirupfor ivarding fprddubion Fafiotirds8soky ed

i R Lechn ies. Beginning in 1997, there

OWn.sy#Bilhh ave %Igﬁeseﬁ%n ¢ ?r aie ng%%%goﬁl%eﬁegﬁgﬂ%fv S)?sfggqsmegw@ll,known and are

readily yzlahdgyiortheskilladartisen.r WhertHBigh quamttiBeo IR IuPIP g&f%uté?i%r
4

25 i . i etnam 2004 and Thail and 20
use n o {0 {0 Gigitocucdd B0 B siiabl o st host chlle snchesplicating
therein. furter imdheacpas o@tlixﬁ:h)iilas t&gih?,ftm%]gl]g@ oPink Ux?uséﬂ:i QE‘%’SQ %is&%f: jn

; ced and tested for efficacy and safety.
o ?fecﬁgii%tgg%gg%eﬁg E’P @?ﬂ’ i h&fhetnﬁlgra\l, Ut waseaned psing methotinlogns
readily ayajid thetsiillel Mlisat. Naties tha gy i cessay,
infectin%c%ﬁs i aﬂ‘g.ﬁ‘c ng_pr.otecti onejs( 90 ngge:)%ep l%%{r%fl’?i?%%e(g%ﬁ ‘e 1dof
. ) I T Us ag%?f g‘éf‘?}a“ﬁ 18 2g gripplevhen dhe nased route bhiafectaeis afed,
are candidaies foo NFOIA tEEASARAL vi Bﬁllasttﬁ%} | cipe. |

replicat ?dd tion, the H5NL ,Y/a(.DCCi ne h sré[sjte%tq@‘g\éggm\gnlinésfse&‘%tcfan be

plicated gacigolatgd as iisruatedyirpessrchibakhdyntecapatls of iRfesting dakis, but
do not cag@ddvert.dke R IiL RS ' . rder..to increase the
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P adj uvantd %lr charﬁgiﬁlﬁgd g{gg&ragﬁf%a%fw%@?? piynfsetingsslls and

virus (Schwartz and Gellin, 2005, J . Infect. Ds.
191: 1207-1209). As noteg currently avail abl e vacci nes

PHIPYg3g7glisrmict ed agai nst i nfl ue $a virus strains 15 include an
i nactivated (killed) vaccine which is adm nistered as
an intranuscular injection, and an attenuated |ive
vaccine that is adm nistered as a nasal spray. Both of
these vaccines result in the production of antiviral,
or virus neutralizing antibodies (Cox et al., 2004,
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wheiocar4se opti mal |y, the vacci ne shoul d i nducerP@r/CERe6/100323

cel | response that exhibits a broad spectrum
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c ave enphasi zed t he advant ages
populat¥C ALV RREHRR i in B sBehirdtrns evida bes figiemal starohen o
prevailing idctingstibin iaddy gissn ydae el the RYrbidiS a}{@fnogalrt? ?{" ﬁlﬁu%lga

virus 1n%lg(%ﬂ§ %}e > In%%mggg)lf g%p;pﬁ%ﬁgnﬁeggg&;p?&;;qhmmhﬁhe
prevallmgmﬂltanar(e) Tbemem of vikug HRAR rQRired ol gﬁd"entalg\{fd rﬁ?gﬁrg tiwe

antibody Qsihd duce. an _enhanced i mune response |
EpdRioesnt inifiengh BHsdR AtEYeSea IOt mmdgamnem@mex

and all th(aﬁgﬁiénﬂ)il 8dt®nowsh dam be g&%eﬁ?&lﬁfl ?1% tl(%e reﬂlgreﬂ & eved

opotent i ati on y t hes ornmu

sufﬁClenlﬂg ngglgallze B yubstaptiad poxjiep of the pémdatiosi ni | ar 30 to al uni num
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nt|% resenting ce
virus thag gfaﬁppgas A Vegrlrate byeh mtiadermhi arhuhmtaﬁéouls Souid)e _
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are cross |in a varl e

and the mysgledissugdelowh éma@iannab refqirhyoah@&irmlsS?&h wﬁlchg’@é Bet®Wéen the
rogen bonds.
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pidomt Al'gi nat e ?tgnégﬂgng‘ ﬂeG’ JB‘EH“F%?‘?@; sifes ﬁ@%f?m large numbers of
pol ysacchari de extracted from5 PHI P\ 483875\ 1875\ 1t

Wm sbcBbf 1-4 |inked a-L-guluronic and b-D mannuronic
PHIPY8337@¢d7&l; r esi dues. Differ ent’sour ces of al gi nate have

di fferent guluronic acid content, and this in turn

affects the property of the al gi nate. Al gi nate can

form hydrogels by reaction with dival ent cations such

as Ca2+, Ba2+ Sr2+ and the |ike, but not with M2+.

Trlval ent cat| ons such as AI 3+ and Fe3+ have aI SO been
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i nvestigated for use as a scaffold in tissue
engi neering (Kuo and Ma, 2001, Biomaterials 22:5
wa.1606A24303 Al gi nat e hydrogels with coval ently cPCpUSH06/000323

pepti des have been studied as synthetic extracellul ar
2000, J. Bionied. Materials
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of HA ailEMAC@itigdnk SE#e Giral and for delivery
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produced dyrfng nafeal in fectioafa hgsy, a(eslrbdlwaﬁb:,rr-eﬁ'ssiﬁfﬁrhelﬁbf HA. and N2O7,

antigenss a (81 bOInFRGnRY 883 tgg%ciégéoa %[92)); ditelf’?@rre%’ﬁlsb(!RH%QQW al

col L agen matri x has

where thg antigefiicanake gp afthe Visusds eltheda:remﬁedlygl’eslgﬁdd ot angeﬁErat%d by
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Mol ecul ar Ther apy
i ncrease the expression of the encoded transgene in

both in-vivo and in-vit g wound healing. Gu et al.
PHIPUS385\RH8A, Mol ecul ar Therapy®9: 699-71 1) showed that an
adenovi rus encodi ng human pl atel et-derived growh
factor-B delivered in a matri x of collagen i nduced an
anti body response directed agai nst the adenovirus. AT
cell response was not noted. Adenovirus-containing
collagen gel s have al so been dlsclosed by others for
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50 conmpounds, carbodiim des) or using physical
treatnent (dry heat, exposure to ultraviolet, g-
WO proag7 403 on, or pH changes) (Khor, 1997, Bi onBaRET/U82086/000323
18:95-105). CGelatin is one of the few materials that
n.used.successfully as a stabilizer in a

o k ”Preféﬁiﬁlﬁ&&m@%@fﬁavmams@ul imthe in200SB) is Varbatriecapabld pDgicitings; de
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virus codifitFv 188 8rtERGed (oBthpsesdfporhtia k)andeﬁm{bdr,amsloﬁmﬂemza virus

(For exaigpRRTAR, PERS IR A N SR I, w PR} SR ™Y

H2N2 ol ¥1), or mrpap@emtm eir@ss (o) examiple FAN1aHIN2 aﬂﬂsNz)
Bi o ter 906, Bal ar et al 2005, .
51 onasdild el Rsn B myentiaAahatiy i oF e § 0 tnied
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Acta 1670-1 13-120Q). Celatin hydr%)t%gl s have

. Bi oph
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microorgAnEIs et omfemplatefipe beiag piefiy} and encpupses Wit the Btk of

inventiof ef&tskﬁleﬂ r2ERRAR! RilQhd&GAD B-abh BY dNBRANE ‘ﬁl%lv)ﬁeg haeged
nuclei ¢ aci ds, proteins and drugs. These gel ati n- bound
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(Lev [ Virol. Meth.
5: 16 —%&%——%" pl Gérzigk_%?L_mc Sraghiigmio L0 At 1 i
possilbiiee been q)scoveyk@nﬁhﬂprmentonvanﬁoxathm thoniutefatiministration
of the V%Ei%% ﬁ,ll%[\jsﬁ 2 %Z:otal1 i gEﬁJ] 8(? n? {)fth 1%'(68 1ve 1 uﬁgge‘g%o%gé E‘Jt%k %I%g%
vaccine &1dn apémal( Be mek betongelappardi® ﬁﬁqn dalemehloﬁthe Blatammsmtedﬁmtﬂas

188: 3 14-323).. t f h h
Exampl e o BT SR ags e ERRR REkfeelor
influenzB &itas bm;fbtam&lddﬁ mﬁdlamm{alt dz\ﬂtedtdmiirﬁhtﬂgd aing bb/Eﬁersubcﬂlﬂﬁﬂous

et

66- 46,
or intrads g et o WEAlghe BGIE RLfRF Bierers fvigion SHOHITRE ' iy
construedd 58 imu&y Qolelﬁ— hﬁelﬂlaaﬁ"the@ékoﬁfes aubRReheeNinyedédrmal d who

was vacci nated wth measl es,
sy g R A 3 5 PTE B4 B IRl e PR P O At PYE
mﬂuenz@'ﬂrhﬁ@gﬁ’otﬁérﬁﬁi@fo@%aﬁ@(ﬁé &Sdthér B%a&?v'e% érﬁ‘ AOWPRAMer Rfutdslde
vacci ne (Keslo et al., 1993, J. é/uéand dini cal

adminisfrafan et alsoinclagerlip fhe)inventieny, earawéarat Iﬁ)élr“ %6?‘%%9 % ting
preferre& By aDlor RGL YRR 9RindfidsNintrASuRuRE %ﬁraﬁie@éﬁ! 11'1t?a§€r1toneal
rr%onent of t he vacci ne, and anaphyl axi s ( Sakaguchi
mtranasglt reglal, oral,pg9@ntenal, tmlp%myynqu{y, buqeal, masosplpad gther routes of
admmls%?hor]%%g%lnéllg%% in B ﬁg%fg? %cg@hlstrﬁtﬁgyz Ithe‘]vaccn@. Af@ﬁegi}ivélﬂgn
to an animal,pagicularly yf th@wn(SI cortpioed withimtireolaccinO nqtaoﬂue@za Vlrus

o AR VSR 3F SE 0B B RO
pathogeili0 JirdLb-vai & infialodly ixcdesireeitand khe,sitd 80@¢ bodyrtube pwippted.

96: 286-290). Th t furt
he- dBeBRy Bt B o&T Rbln R efEiruatin tahy PEGRIRG: Pen
used as # eﬁd@ﬁﬁﬁtﬁs pivieblstdeeribar imﬂlea’kb@ﬁn@ial ﬂétals@edztaﬁilnmy\m%llowed

.alt kayama and Ai za 2000, .J | er n
recognighg ¢ oMot Fh B oIt aesrrou s roniptinen s £EFY sEREY pot
was renoved fromthe vaccine entirely (Kuno-Sakai and
Klnura 2003, Biologicals 31:245-249). The majority of
reported cases of andphylaxis originated in Japan
PHW““%ﬁﬁﬁﬁot inthe U.S. (Pool et al., 2002, Pediatrics
110:71). It has been suggested that the
hypersensitivity to gelatin based vaccines is caused
by the strong associ ati on between gelatin allergy and
HLA DR9 (Kunagal et al., 2001, Vaccine 19: 3273- 3276
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10 Communi cations (Canbridge, UK 16-17), nucleic
acids (Lu et al., 2004, Nano Lett. 4:2473- 2477) and

WQe@ser4383 for exanple, streptavidi n( Shi Kam etPEi/U$2006/000323

2004 J. Amer. Chem Soc. 126:6850-685 1). Recently,

m.&t, weXpl ored the destruction of cancer cells
oo Ao NG nbihg oo SuWPenlicriina i sbetbed sl Qined

. (b 0 BASATE oy 500 AT
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Vaccmea?ﬁﬁﬁe% ﬁ% teéﬁuﬁl?ﬂaﬁ}&)wcs q%ln'éff R WHE post synthesi s
t r eatDEyRE o SfRGIINInRIuNB lof the 24 accine may depend on factors such as

hhnotech ol Qgy: 567-571), . Siml esults were reported
the conf g PG R HE e elgh 508 SN TGy ooy
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carbon nanot u Most inportantly, functionalization

to an ingividoak i % HEE NN CASGROICR @ BIORSHVE R AFFERNSy PRAIGS Y5edrsi ¢

ld%eéﬁaﬁﬁbd 1208 TRH kR I ASREBERS tileP mdee&eﬁnﬁaam an
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vaceined§ tﬁ%%%ﬁﬁeﬁ r b%m@ﬁ@&fﬁ? M eSfreltveRest PEMO Hk?dp? @ik well ®nown
nanot ube an e nanot'ube size then ef t he
in vivo d@giste gssaifs- t he conpound. 5 Despite all of the
adv anﬁfesvacanyaaywmlﬁmm koM £5mANY il Qe hde &%1 times
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response
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any nulﬁbeﬁ ey sudhys,duvnadt lihéted tos the aype aod sewemtgrS)f tliEhiesepﬂeebsmgt
ention neets .this Feed 1F rther, adm nistration to
m’mumcfﬁ againsh fhedypeand see o SIY% Bt hal bi oactive agent such
as a Theignnvinbpgéidiof Baitel vadibn&dthef is @hefdnemtioroot atikieal s
. jn the area_if the agent.s ouI aer.osogl i.ze
antibody3pd B TioRM spter B S TRA G E00 4E AT PRSP B PRy
lethal cRAIRM SN pARGHRAG virh ON&ing Mef@xhﬁh@ﬁi 8s de@nﬁntﬁe&ﬁrﬁthe expenmental
adm ni stration of such_ agents. PHI P\ 483875\ 1875 T
examples #ecﬁ“fﬂé“ﬁfqﬁl gByietlyy %esa@mew@www tE POt RNERIT
select pEHSd bIMED i eR1ibANG aHE D4R aNPCDBNE 60 FRpdnSEstFe Mofdidied ai
i mminopr ot eCtive and/or antibody i mmunoprotective
some aaxmausnn theferauipr (¥herapiatelsi in theiggoupiape drafliged with gihogenic virus
and are, rﬁ%ﬂl’t@% rf@tﬁ? H%V\éfcp%"éf In}pﬁﬂptcﬁﬁq{f HraldiMehROGYe [RSRQNSE
in an ani ma oW n nistration of the virus to
responsetpencstedrad thy pratecoye effectranfegedbly thevaccigdeanimels saksequgntly
[ IR
challeg By FRhogch REERA GP Rt delted LB RERl WBtalped
animalyadmim,stemﬁeheesi'ancinhs ow'mpangd it gordenl ammlam‘ihm vlerectogct i ve
g ..§D%a cel.l response in an animal follow ng
admint HedPsM% on of the virus to the animal by a route
thaﬁmnm%%n%ot cause disease in the animal. In sone
L pects, the virus is a live virus, an attenuated
virus or a killed virus. In other aspects, the virus
is arespiratory virus. In other aspects, the virus is
sel ected fromthe group cgnsisting of an
pyxovirus, a parany virus, a coronavirus, a
PHWWK%FBQQnaV|rus respiratory syncytial virus, neasles
virus, adenovirus, a parvovirus, and adenovirus, a
calicivirus, an astrovirus, Norwal k virus, an
arenavirus, a flavivirus, a filovirus, a hantavirus,
an alphaV|rus a retrOV|rus and a Ient|V|rus
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Figure 3, conprising Figures 3A and 3B, is a series of
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vertebi{e pgsinst sbsequéns viswciofbedonliy daclibeaR&eRRS hGah! O

~as used herein to refer to

| ; o
manmel gy gy Jlaﬁde'ﬂ% %n Wg{hlog ﬁ%p PYentag 3 wrys a‘r,gfgqjiog ip§ vertebrate.

a virus, Is neant
The methpé eerhpripesatininispting @itha\ebricha® aVa&kn LSkl ﬁsiﬁggc%fg+ cell
and/oxCaﬁHl?ddg%%lﬁ?earste in_an anlfrr_al. This I's IR contrast 19
T the tér m VAt SRUNE ageuni of sy wheelsi 4 CDS* Teblband/a aatibody
immung respopsebyelivited i thévoiRBR e tieri el bl e of
vertblelf &L, 19 2 host.. cel |, but i Bt e ‘}sﬂﬁlé‘rﬁn?’%%c?‘&mﬁ%%
) g:lu i SREHObe 2 inisigsedio e vegebrata sxn WisRBsEVis 28 is
preferapiy anaihfluchievibgiyPe K i ThEHute Y1 ; 2d _herein to
virus i l%ber to a Vi rl?;p s aeer‘\é‘ilt?égét Iéltgt? alulé%i%n%igﬁ%@f’éméwhen the
P RHRRER WEusHRe Adhy Prefereditputerofadhimistrated i subdGtahdugl o0
intradelraslye | The vReAR, g b [.sease j,n an imal. B
s that & hegte&rgr% " vac,%?%%&%gg{]%%lgé?%cewécah%%\‘i‘?f’m e %%?Roé’élslél,l
S Hhatferg 15 defingd bergin; ordn engenfithe epeapbiativl fyrnaulationti$ndQlsin@lahE by

the devides d@OHIGARSWLAE h@LQt €i n, that elicits an inmune
respopse in a vertebrate to which the vaccine has been
) adm ng?dég‘_@&_. theve @fmlmﬂwamdtﬁwfo:cfnﬁ?mtg arv?ﬁp@mg?g%@f fzr S
vertebrs@MEhdXBA8Ed Sdnirs : I Vv ec o the vertebrate
oD gs agai nst an?ﬁrgessgaggitélﬁg&c gtf’ NGERipiE A Vidsie samarivng a
8+ G pelh andfor ptibady lnvemt@%mctivd\ktm@?pﬁeﬁﬁﬁ,&fﬂeyeby%@)g' e
and/or &BSERNEERE SXE, : .. QNS of .or aneliorates at [eas
against g e&g}npt B ?&’tgé inellGicddt e sBrsbaite Metsby freativs tisissicirnive
S . 2 ;
e eedoos t s ok ahul 835G AR
1S i 7 . . h
pre_. % u _sequen@gﬂéﬁ ?yé’ﬁﬁ‘e.ﬁ‘ﬁ\’i%‘ﬁe Hrdministetion gighy routd; end wiamne
the virup isgpilieazn Yirue vigRtAs thelpee forecrbute b RimiRA T AR IRE Rty or
intraderHQﬂ? &Sy Ipt gm f. a di sease associated Wt ey
bi ohctive agéente 1StefRd e 4 Degimaestitally agreptaBly compogitnm

as that temreis Hefthed hereinyitisin ahbf HO8RaRAlatiGARSSdh SE %ﬁc?irlsniﬁfaélg% nt

. Lni.stering the bioactive agent 1 n a nmanne
tie dev%%e@%s&ﬁﬁ%‘{a‘il??&%ﬁ’jg‘ﬁ{elw ol hisaetbedfihesinvantiomiswastictlbely udeSul in
the eventlof £ jmeédihic f dspebial i en AREHAN r.ppint .of entry b
the }/\%}f ch the _aggfﬂ \?\Drll,ﬂ d ngt X?%hgfwggé %Cfg?alfta%?ﬁé? { P‘(‘)‘%‘imcator

Onset HrSEptomydn Bidgiia tesh theayumeaynd pregent avord serfbisi ingesexanpl e,
the maé vefon@nRb: ' nza, vi rus during natural

bioacr D €CLI on o_fona h%‘%gsl %Hl% ?%?Jgﬁ’?h?‘r‘ﬂ“@& el administering

a bloactlygaasnttg ap pgimal. abe meathcdireompeises aaiuistiiag a Gbhpssitidan t hi S

comprisiGRCESL- T mddE [ out e .1 hat, does not cause

bi p. dlg)sease" (itegqi nj e%é_}?tgﬁ%F n@%ﬂ@?@é{nmpgﬁﬁtﬁgmewoum ofa

D61 T i g, o baagb Rk nde B RBHNE, |
8+ ) )0S1 11 0on.

T t6 2 rm" E on §bﬁa terg%c]%s? lgﬂﬁ%gmgﬁ ??}@anaqmmﬁtrat@n 98 thatbicatieve
point of entry of a virus in the body of an ani nal
that is not a point of entry for the virus during

pHIPUgisBAE4r al i nfection of thé ani nal by the virus. By way
of exanple, the point of entry of influenza virus
during 22 PHI P\ 483875\ 1875\ 1lrespiratory tract.
Subcut aneous or intradermal routes of entry are
therefore non-natural routes for entry of influenza
virus. By "natural route of infection" is neant the
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to elicit a protective CD8+ T cell and/or antibody
response in a vertebrate in which the virus 10 has

whe@n/0aend ni stered. The skilled practitioner wd¢T/UR2008000323
t he exact amount of virus to be adm nistered in each

o e e -+he apount will vary dependi ng on any
ageﬁtﬁ)%q%%te %ﬁo g’f’(’té’a‘ﬁﬁ %If&ﬁ"se &% the arimel and fanttek wdlbrety thembion@ive

agentlis erichpedlated jin imc?sﬁluﬁmcg the particular virus
used, the age and overall health of the animal to

whi ch Abke includedisi f f .

o 41'9%. s ang even the GouCae set oy eS¢ s Bencir

. gent {50 anjsne] hote ?Weﬂlﬂ%cme&ﬂdmmstbwz shevanfriudl a cdBp@sithAW
compr<itgea CDY+ T Py I tipation
Ompunl t.s mU) ]?grlfsallbout@l‘%ggé rﬂﬁ«t%?gé’rj E§f I’Ig‘ H'-’I%:Ri%PtH’@@éeﬂt

induc i\ BProteQiye SRSmT @llgePsnst dn tb Gmitnaﬁﬂ»ﬂo ad i &ration
0 about 100 U and even

of the pfoaétBleablnt by bt
nor e prgfer}ébl v, t??tg}réw%%rgm C%usﬁglﬁ?s?’&t %?Emng {—IAU ang>
ers therebetween By

any ang eéﬂh' of ‘ﬂﬁ@é ﬁetﬂSdsp% Ho%qtlvlggtg 5 g Bersrpsdatad ingnpeant ~ a

reterm resglrator VI rus
eRCapRPIALIGR velrde andfBmbioadting egent i meledtedafitona He Edup oraﬁshg{ﬁrgbw

10 microdtgfssnt AR SRS, atory tract as a point of entry, and/ or
primarily targets the respi ratory tract and causes
term

res pi @ﬁEo‘lﬁMu&:‘dﬁ?Qﬁ@thb&] 8F rﬁ% @?étyﬁg%ﬁqtad@ugqt@rmg atthegctive

“enteric virus" as use
agent tg 38 Animgk deheimesithodfcomprisges hdihlh&teemg tSdiSantRg a comp cas/mon
compri8@g bf SRR S &%{lctliv% %éenb@@tt OI n(ietq?«;gaq%srgo;gc\yh@ndducln g

primarily targe
risk in gmanimsl. g;féagrcnm wﬁadunlmhoxdoistﬁa&eadnne agé‘ﬁt M% 6&9&&! c?oes ag

th tty
15 cause dléy&q#l es ‘g'ﬂ? \/\Eiﬁ"&‘ﬁrethﬁ E‘Pﬁ"’l“g’e ?&??ylag r;@?%lpwgedsilman and t he
encapsliiasl vehiclesbarebyteahmsing shidty VA LR nlstérﬁ% %{(fsméa%u%]ar%ntt he

dermi s |ayer which lies between the e erms
subcuBeshefts nittods age ifvehtRW.cal B SRGEEIBL, a%%ﬁ% A ng
an

nunbers of antigen presenting c
preferafiyd il iR M PG S bR Ivpweradisns obempwr ed t o
lmﬂmngmbmumauddmsmﬁume$mugsH&wﬁyﬂﬁﬂmﬁeSU|t in differences
in type and magni tude of inmune response,
anti gen/ bi oacti ve agent cl earance, and required dose

VIbet _*MI and subcut aneous i njection si tes.
accine unit" or "unit of vaccine" as

u s ed hﬁ’@r“é"eﬂu‘? Aiclugdes apempesition corapiimge H1bllag1c&1he n
effectivastnoait 6f eElﬁSﬂ:th@ag%nV %E&Brtﬁ‘é ﬁoac'tloé Eége%% 1§§%Cﬁ% 2 d?sffeii Fesponse

in an elicitation of protective |
anipagl gl éﬁdlécmgmik 1} 8@ epimel ﬁqﬂpwmgagmmrsn'amcatc& tlﬁfhﬁoac‘uve agent
)5 tothe arﬁllnalqj abit® thablocd 3 A [N p fot
yg F1oTnf r%sp%ﬁ&flﬁé?ﬁée@/}‘ef‘?lg‘ﬁﬂa}%rg%r%fy F’PE)FO“"G isa
non'na“frﬁ rpyts pd mpreprrierARly dhethe wmﬂsdedﬁd&fc&bmeég@&jptdoggﬂging of
subcutanéa6ss ink@déMhi ired for a conplete
response. yﬁm‘é@ﬂ%cglra%‘in Cogdg cﬁ‘? gtion vehicle" as used

her eiThe blﬁa%wanzenalndbmammomtlo:nmﬁpbe afmshiatldlifhd on of a
ot her conposition, to a

enca vacci n
psul\%! ert egircgfag a\%ﬁ'1 g A0 {% R gssgclﬁtgﬁ'ﬁ'ﬁé P AfTSHbe GRkROsOme pI 2oprRIE Y
0 priorto beingonpapswatsd incthe afchpsulatisie véhicl @ SHR Ghelharin VlghlEFQS at least
onemenﬁ’agxes‘%femeﬁﬁgﬁltﬁhat the agent conpr ses addi ti
loadod terial Tron eAs CPrELRef aiggl, PHiguid 9na peredapeud mealso be
oaded ingq atnécrodBysuld) earfoespauls bt paenpat peant a
pol ymer t hat V\her?majldm ni ster ey%ltegwﬁﬁﬁ%%@{n‘ﬁe Ccfonéasy not
i nduce a reaction that is generally adverse to the
animal. This termis used synononously herein with the
term"non-toxic." 0O By %(Ee term"m crocapsul e" as used
PHIPUg3s7R@I&I N 1S neant a vehic that surrounds or is
ot herwi se associated with a bioactive agent and
provi des a barrier between the agent and the
envi ronnent. Di nmensions of nicrocapsules are of the
order of about one to several hundred m crons and any
and aII vvhol e or partl aI |nt egers therebetween. Shapes

20



width ratio of larger than 1, having a cross section
of any shape (circular, ellipsoidal, rectangul ar,
w@eioggotsad or other), wherein one di nension i sPOF/US1986/000323

order of 100 nmor |ess but can neasure up to 1m cron,
I nt egers

o Eorodr 00 BiDS aniral b whol e or parti al
6, P?geg% E@%ﬁe@@ﬂ prefigibiy, thepolyraar g nog tixiovetrey admitit@ed RSen WG]
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The pobe f3 preferaBigAtsodia€e With i etrate at |east
ut er most | agersoo?l t he ?ﬁ(eitd?n@atg?%g&s%%e ‘f}’ryé#g‘y‘é’ﬁ&elease of the

bioacjys 4eging ths YHpYIdinG cayiernnent ord prefrabB thbiieeRmad id Mgyl

The bicactiveRpedt & prétetably ek e delivery device can
deli verg a bI?roac?t iy\r/&e %%cg%%{mtt%eh 1O AOBY B Of & BYigroprgandsm, and
AP0y t ebrate. A non-liniting exanple of a delivery
devi ce are needl es, syringes, catheters, gene guns,
nanot ubes, patches, nucosal applicators and the Iike.
V8l As USis her e n, a "safe delivery vehicle or device"
Is a del hvering.a potentially hazardous
. bi oac%gﬁfgggﬁ ﬂ?g&eg VPP g&éh CotARNse thefbigagtive agents and
vaceinggpk thhingensiona d lsexphsied irf e kiner ik Qﬁeﬁdo}ﬁ%reaig@tctién%l S aterial
Whichrﬂ@sr&ﬁﬁ@&ﬁ%o‘irgg%c ene{all as an aerosol or free potg&ra's
) fqlr) rgm t1 e bi oactive }ﬁd%%ll‘o%@lh inygntona Althdwghres emplbfyddts
are desgribecHislore thesdonttie of &ferishiR) KB38H 3[4 [ 11J S
light 0Qh§gle?éntldi i ruzég aﬂd Qt her B og%%&éghitgg%eté{ﬁleﬁiﬁglsan n
I nvent Tonf 88U Jagh ghtheseeity isdadudsd yithiathe Inowtidas e
subcuTae avestiodindiifes RESHIR. iRAMALsLEaELOn of Live
and/ori ntfl genza virus in mce ?ﬁgﬁggﬁe@ogé{.gﬁ?u &Déharceibw
Fatgho EITMRESHPRRE i Hertphrasm forponiseting s patebentd fpatReintie66:
by a vituspfor jreodngik & virGiT-8@R i equept .chal l enge by =
o vert qrng‘ ecti ous |gmy I uenzegtg@ll 1?333’3%?%%%%%? F BEAUR @ vas idgotion in
YR i nvention is further based on the di scovery that
the riBlie I85STd idd @ o4 e administration of a
bioaciiDi,0acti ve agent .t‘ha(tﬂ\%]ggg’rts%ea %gicgﬂlaflﬁﬁy{’%PrF'@FﬁlﬁdaVlth
ACUYFABERTAATY 12bs wainistersd then avimalmnd Betrictiohd) eraRiHAR L N yse
thereofa@&BrhativelyS eXRM ip.a material that prevents
aer psol i z}zt i on ofhﬁ%eﬁgd%‘{}%ea%f’fegaerat% loagtpyeppent that may or

may nof be, &eege-giieds A selitipnrfot susgension sf thelBidadie ket 48 ih &M SQE! Y
ial @ ci.hes.that are directed agai nst
material @r R oMBRia@dn o\f?ﬂ:ebdg icg, ‘,hl%gvveﬁggtﬁ prd $sdutiogrand fdltr t o

: influenza virus
instructiop fegRding dheerdopmietrition bt e SEid Y8 S vBSMAS hra iR 2 LS €S,
or enteric viruses. Ian '

e bi k| i AL
e ol Y SRR S B REL) C eet ocir into

addi tT on,
includinglya eaespsutdtion fatiutaionf Tl 196-RAGd d60icAYE -
aneedleva%'i,-flﬁ{ @tcgmﬁirﬁi gl . where the agenltc' i 59%8%3%%16&??%;%%6’

hazar dous T Ao nagotube, Grl combinatiansof Fher fotegpingt he

i nvention should be construed to include vaccines that

are directed, not only agai nst viruses, but against

ot her m croor gani sns = ng, but not limted to

bact &hé Bwenkita id AVBHdeQRbSNA WA, erhe construed to
experimd ?aﬁl ude the adm nistration glfg{}fgg(%%fnr Iécetkg%g]le(%&foé"mg

' SEteRIcs, ??sef‘alél’lgl%?re pevivisied fcewrlpompbiglmﬂsatieﬁ only, and
are not iiftéridd€ tobeEmiGiARIR1ES ©8e Rl mhotnlimted to protelins
way be Qi ‘ﬁi s, Og%;s desgﬁlﬁ)e(?%gélﬁgé)ﬁoﬁh S’gféetlﬁf'efnt@‘ shafbingo

¥ D¢ CRRATEPh2s Refng lignited dnthe ifollossting exemples lbutteted shAGChd\@nbhal

to encomipBssGAP Y 81 Wiliatiddd Uk rotective + T cell
, respojr?se, or gprmc@%ie((a/ogpe m‘l“@é?ﬁ%é@ﬁé%ﬁ@?lgor an
provideddigreiody r esponse agai nst a gi ven bioactive agent, or
of each response. O her

a cofh &?ﬁ%{?&“ﬁ ];neihvcygi lgsrgiélg})qrtﬁe ¥ ention are; fredlespribedieelow.

Vi ruses are 1nc
present invention are 15 those that simlarly rely on
a T cell response, i.e., a CD4+ and/or a CD8+ T cel

PHIPVS3875\B%a0Nse, and/ or an ant%body response for protection
therefrom Such viruses include, but are not limted
to, RNA viruses, RNA viruses that cause respiratory
infection, and in sone instances, DNA viruses.
Non-limting exanples of these viruses include
ort honyxovi ruses, paramnyxoviruses, respiratory
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t hroughout the present disclosure, the invention nust
be construed to include these additional viruses and
W@rGveN7430Tr oor gani sns as an integral part of tPEI/US2006/000323

present disclosure as well as other potentially
ot ok aents Once arnmed with the

presen “'o. he skill of the

art | saAntmnld@&i%b Q’Qr Q ‘ y
free & {i thg glgdggﬂg?tﬂgde{) el nép rggagaEPe@%Pa%Ogm
%e ’?z’d % TR HES) ved bpamice a@i‘tauatnmﬂbmﬂa@wﬂét')ofaaides

(Ci i GH B nse
. mjé'gﬁnéf. AL o ol W e Bes im0
emalg Hutq &hgeilphle framdaconieSennanicyn, INIY)i lffhict hefe rﬂﬁﬁtlamed in

AAAMAEREMIfBEDE rti.san to devel| op additional
. vehicl e/ agaerﬁtgtl t{géoﬂng%sr?yts}eeé%s&t%eéwy Jres qiA¥edicing Drexel
Univezsiti st seaetabmileohina gumials voee iaciidelis e@ﬁ%r&@rrqmmnﬁ A@ferio

Rlco/zt/ku M R R 8 b&‘al‘étréﬁ RPN (Itfﬁ{ ﬁgtlhat f gégtssg;m?grflﬁﬂn‘?t{cip/éﬁ gnd

enza vir U

ueg;ﬁ @1%81{314 dine) mrwstsedmdhd &p&ﬁn@ﬁﬂ erid \Mnégt?élhsc&?tegs to
n m cr. ani sms and Viruses
e A Ao 5 Mgy Pt i s vt o fopmtibody

whose
respong¢ againsetheseclimsesald aoﬂ«m&‘éﬂea@ﬂ\ﬂltﬁ éHdh Qﬁelnﬁfﬁ'cl? Hl ﬁhgﬁjan:t B

fectiye vaccjnes follow ng the
P e“g‘r%%tg Eﬁ‘;ﬁg@flg Pl ’f?étwélﬁtgeﬂn Theix intenal ganewior thet;ehomees

are Slrmhr béteearthe diffefensstrfagié] tBifd 8560

rechalloh & (8. re 0(19 enb aBer narégﬁ)vll—llme%l ds, pgﬁg&gﬂ%&%} fegponses in
it peLi PR "t¥' Y-IPhiggerg, infipqtadi infganagatiyt veithi ttvicloa

hemaggﬂlﬁﬂeﬁf)on uﬁiw}EAU)SonlrQJ 5%1}1%33 9 teNh @ JFRLL 0”945{} Feggglsgfngm

s the growth a assessnen
were “{}?"?‘t?s@ &éoQQéMU)@nd dteh eer—ctsxyatgwmtraﬁasanﬁwampl e

12HAT of thB &3¢ aﬁﬁn OBate®ahd REZMeNde st jos SRS, %ﬁm gl o

AJE u]% @ virus for vaccl ne pro uctl et has
quiflgre0 Iﬂ)‘%’?" ]Sﬂ/ggéwgﬁgﬁlﬂhﬁtat? @lehlaml'uleh&n afiee. [FreHgief of RRg

and spk&iﬂﬁ&mﬁ)ﬁ@&eﬁ'%ﬂs&f)ﬁm%l: al% %@ ggeglgéﬁﬁq%'t l'%%e?val : ?\t,) lee

to the skilled arti
intracytgplagpaic sytekige siaipiag v aytomesrs, dytotaxiMBeedaRs anfi MTukhFaUS

tibodQ1 Ry & of .infecting ost cells and
oo R RS e A BRPRA: W e & i scsenege
(HaISte%Ci ?t@é 248 ¢te1mrmh1e1 atssmsuy) of the virus to cause

di Seaﬁ%;edrﬁ’o%rbf'l Ef egled host, V\,heH the infection is by
the na ng net hodol ogy
r eadi llylgaward (hgds'ed BB 70 CorSWinhih@ ek id rﬂﬂﬁﬁ‘fbol%@én‘é? es t(ltocgl

are capab

t ed | at ed
Molecuﬁﬁlﬁ o%ﬁemlﬁ Iﬁ%imeag%l& ﬁ\%d]?lg Zg@/@ll iDNAsg (&tgmmﬁ;t IwlnsnMohand
the resuitmtgmsme was phedthrduh € 26020160 M s%ddng ‘a{eﬁ n 04 hdegt §§‘1e£n‘3 '

were hol ndt he |ive virus vaccines o
Mt dRo S%lelfr‘§'é§usz)ﬁatonwmg<@ornmgtmre dles uamel disaptoad ed
(Fisher Skﬁexﬂitfbell’lt:t PA ugelﬁ, re ca e of
fecting ce ) élgbsﬁ%totb%%gtg%onyvbeoﬁ I%B §€‘g§’hﬁe}1n an
SusPenS’zQH? e t@ﬁﬁ‘éﬁpatfﬁ%d Mﬁml@l gradientt eentriifuparfor ating Fyktepdds e ths3

(Sigma, 8t Eofigb)dat es for use in the attenuated virus
vacci_nes of the present i nvention. Viruses that can be

r epl iPhgos ‘,,. : 'dlﬂi(ﬁ@D&U‘P Relt hat

they @ f t|n l's an

PH Paaaas, tfﬁ%%ﬁée'lt‘beped st raions gl wag also co-

stained wejthy qomibinafignslof FFTEh, @ﬁ@Enz&ﬁLFEﬁborﬁt%erg aﬂtboufeé BGHARA nlafiers
used, are candidates for use in the killed virus
vacci nes of the present invention. Finally, other
m croorgani sns that can cause di sease followi ng entry
by natural routes either _as wild type, attennuated or

PHIP\g38K1d7hed or gani sns and vi féses, are candidates for use
in the vaccines of the present invention. 5 Wen the
virus is used in a vaccine, the virus is typically
adm nistered to an aninmal, preferably a nanmal, and
nore preferably, a human. However, the invention
should be construed to |nclude adntnlstratlon of the
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response directed against the virus is also required.
Such a CD8+ T cell response can be induced in healthy

WO a4l s havi ng anti body agai nst the vir usp@lEs2006/000323
infected by the prevailing infectious strain, but my

) L dLln I mmunoconpr oni sed |nd|V|duaIs or in
e it Uljé‘ﬂ”@ (M c e np Barplosk, CA,)anfiEED AT CleBipsaiaasp Sas Biego,

CA) andsaéx ut C;@:Lﬁ%@gPﬁf@ﬁ o9& n%%’?gru”isos r%x{%tﬁt%eé gng w{:J 213603 o%g[%ashes
and fixatiomin lpagﬁxmnalfféhyde, 2kt0° bdtsmm&namgﬁgra"royv dymmedgmsmg y FACS

e and er,. new aCCI in order to
catiburd, (RS oo e Gl vt SOy Epet g Gt o) T st er
up to 10tcBEr MAGRis BEN?HE—EE%GMJCUSQ PRI cAhH lfefp%ffﬁﬂﬁed%ﬁlg a3 -fab@n

the prevailing infecting strain in any given year,

FACSArip@dughtipeqdiel isentar (BIa fdosigraedll i t y of i nfluenza 25 virus

|nfegg&@gkhﬁfbggqgggggUﬁéaﬁg ggﬁt of the popul ation
e prevailing strain,

(c) HieingsmdH-2DY /pLin'pestidehaimpleses metpiro@ded @ described

ef fi ly i o ol Ve .an ody respon
(atomaeh, 1068 S RS0, oS HEALL et iniJile bR A e
protein meé&xgm %ﬁmuﬁod@ﬂmh@puwAaN!ENmm (SEENNOYL)) (Mfvnsend
@éh vacci ne can enerated in the tine required
etal, 1St8é %%P@ﬁﬂw.cﬁwﬁt intg the Jh2P alereduesi8s NPopP trenpgse
used in MERYhALE Oon. O The vaccine of the present invention
conprises a | ow dose of live infectious virus that is
adm rieyéQtexieity as8av8 vert ebrate by an intradermal or

subcyta

of 1 Ay GAKIATER) R TAEHLANBONTRS ) BEDalik PFRESOSFE
with 1ug/k'ré ofthi llnfhnnizattjmp Amsmida NiRgsuR, 983 0uma1, Mﬂltzf ackad Pe224.233.
Follomg% n&%‘%ﬁ%”g ct %seweiq% rggéhe c%/ lgé]eel%%u Wi th BlﬁzO%&Egﬁ sttog eMA) for
75 minutétak STPEY AN khealvtaesedcagﬂhawmesb 2Ly eelrswdaefhsn afde@dt 104
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rel ease kinetics. Furthernore, an encapsul ation

PPV EREEl € conprised of geB7and m crocapsul e, nanocapsul e
or nanot ube can be subjected to control release of the
bi oactive agent by bursting the containers and/ or
regul ati ng rel ease by changing the condition by
application of energy in the formof ultrasound, |ight
or heat or produ0|ng a pH change Exenplary polyners
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By the term"substantially inactivated" is neant that
the virus nust retain at |least sone infectivity and

wao bwsef430e be capabl e of infecting and repli capCTigSione/en0323
host cell. It will be understood by the skilled

ek pEtrrgan rrpty e encapsul ation vehicl es 20 descri bed
of VBB A Tshrt o gy aligjts ko pntitiod g regponss whersiainBatdliong

antibedyrtéreghe @Rlucdiih tR Barth A FoltRih uic%mlglratratégg l?g ? félggl(ej (celloslevo% rvuus

Inad«% rR/ﬁgolomall actlvea
L e fpiiprgCtshinstin gstajaﬂlslethaaps WosiblOn VA aabi86esaig:
alginalOpeI e GCohtBRG0 n;hﬁzeecg%ﬁ\[:/u'rrﬂs @) gﬁgﬂ%#@%&%g@i; lzlﬂulahltogdmg

&gner at e _encapsul at
virus plys alginate info H@@&bﬁ@é deaniblee Fhitthdryit i@lestbm%h&?(lﬂe%lh B Ahication

erein.

. The
und r@lmﬁ&ﬁ&s%%%'bgcp%l?égﬁgm Ec]?rb repks I}aﬂ%tub‘isé%té smallgimerei on

encapsul ation ve
preferged ffagments, | evel of safety on the bioactive agent by

preven soI zat.i on the virus during
A0S i ¢y of ‘i%i“’%ﬁ@d}ﬁ% inthenzsryiruesibetencously

adm ni strati1 on.

into RAGA-yore émlesthaﬂavgemﬂzamg, Bﬁel‘lb; or NRTEGhs P WRig @ﬁ’ﬁsﬁqﬁ'e ngd
i e |oactlve agent

defscrtl;e?&)%ﬁﬁve IIx 9{ re u % ﬁ@;;yp& gﬁg {vede @m@@ls(ng& inell groups) were
infec mdwﬁmdmrwﬁchbrﬁ lgch bf 18 ﬁlﬁuéﬁgvﬁy}g Ty agﬁ) Lelil€

ncapsul ati on vehic %ﬁﬁ'ﬁ qeghic
A;Equme&%ﬁacrnzlgld g&gﬁiﬁ\& Virgs (prggicgp sraip). C‘é/llprtymrantmnls that were
infecteg dlutt: 11 !

ec angsally &ith O11. HAU®f PRY 61hi Egrfdoﬂ Glriid %)ﬂhﬁléq%é%gﬁmor{s R

el ati.n [ as an encapsulation ve

ol
1nﬂuen%a f VIS 1{}%@&“?%35 st unyie 3p%‘,cgmhq1rdqo)dy Waight okiakinting] degtiig  Of
an1malg ezle&teumaﬁlbs”ﬂ as@he§ 18 BLddhnel g[ﬁ 8@1"&{%@ % %%gg(jsl%c:(/ WGP

(Fi venti.gn may range froma
gure aag il t}fpetagmwgﬁ\gqre @nwlac@stQMar&bhsly\hah &0 BIA PR iRk

(that i JI’UO&W $hetdogs ratjons of 34
. N | P\ 483875\ 1%%%%@%“&‘%?%“9‘#&109% ét“‘@%‘loﬁﬁ‘ 2y |weght pre
ox lblt? figns 98 Lngss fer roere itham Itugetbliett dayt for whidk bicy eye dayh&e,

These da@f esRERMIRAA thePlte GP%dlAlhlstrauSP %@e ggpqelg glm@:l) %oaf}teggt[eiynogf?he

Gelling of the gelatin
moculaP%EﬁoPRjiufers i nduced f ol I owi ng procedures known in the

art. The advantage to the use of gelatin in the

pr ese&@_méﬁ&mmmdaaetedﬁ@aa@rmér ki ng of the

gelatin can occur in the 5 absence of any added

chem "{(hqesté@eebﬁslc iprentisethatdive sishs in ki Ipl@m!afl £31c8n Mtath its
The virus

1mmundg@ﬁil@§§ akyy @v/@# SHGticRr gggt C\%/egsgr?llf( 35%.? Wgﬁ S'Efeaw {fgenza

atin mxture i1s in

(10 HA%ﬂfl)eY}qu énPBhend waslomied espo NEe syringa STRSEDHinATyd Fai%‘a faped
Pr ef er abl y, the gelatin

establishBs6 tﬁayhdc l@(l) gle%ﬁ] glgl i&e cg% %%@ bt l(hHéUr axy:gn@;; ‘Bhetgsitling of

IS yop I ze
the gelatin we$ influced bp mcntetting che siting@lod 8dc 503 Oligmﬁfe?r Clj '}’le% thie wii2e
f.gelatin to be used wll
munl%@“%.‘ﬁ%%“*&% Yl e i ek Tvawisisdn=dior 160 kol

(n=2) ondyreAgyetortrol, b griup @f @dmlml%{IE@Y]BE%W&@;?}Iérgﬁllgéﬁgggégga%calsly

arent_to the skil
with 10 HAH] H@qﬁg s,  Thizty days afigs i Immypizeival thy mice tha-hpdleysivsd
live vuupni g,ei’aah v&bkﬁﬁ@haﬂéng@li bt LivS HElerBs virdiidir H’L%?)l aocﬁ}ufl}%gxie on

n chol (PEG may be used 1 c
mtranase&ﬁrt ﬁ\% 3% qq:coqﬂm @@mge te@pqneqjﬁc\&nﬁEySIﬁ‘teEfechéﬁge),
the frequen@ant lﬂc&algﬁfnbetp (E@lﬁééﬁﬁﬁc EARYTNGd 1s§l%?te€ grﬁmathg lcl)lggﬁl(FkgﬁEp

6A) and kfert 50, 000 are us I'n the 1nv
splpengMagise §B) ¢fdhe teahallpnged quvesvishacabet RO unpd dfhnice that
preferred nol ecul ar wei ghts bei ng about 100, 2, 000,
3, 000, 4,000, 5,000, 6,000, 7,000, 8,000, 9, 000 and
10, 000 of PEG PEG can Qe included in the gelatin
PHIPV83gMiig78is M Xt ure at appr oxi $rat el y 0.1-20% w w of
PEG gel atin, although this range may vary dependi ng on
any nunber of factors, including but 20 not limted to
the strength of the gelatin, the virus used in the
vacci ne, the route of delivery, and the like. Thus the
range of O 1 20%vv/w of PEG gel atl n shoul d be

Y
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T had b

30

30 i mmune response i s assessed as described nore fully
el sewhere herein. Preferably, the collagen is

WO y@phi43d¥zed and can be irradiated with g raysPCHUS2A€000323
to sterilize it. The concentration of collagen to be

ed wil | .vary. depending on the desired release rate
rided'shchanitondy gath IHAG bveginadohtained magelatin gela3%he

o) MBS, BBFES o Sy B B P
(percentid viAirén B é ke IE)'Bﬁ\gliELFlghxfe 6A) that represented about 30-40% of the total

aJf 0-p r..bl end or
mumber g DA oD eSS MP T eRpoOL A S eIl e
lungs ofHYe 18t er&Wéd lvﬁ?ﬁcﬁiﬁj}' bk'b\ﬁltu‘l:s Q{ébg %atbdtnlg gelftﬁ%%eagg% spr("Eﬁ for
sizes ra rom, abou 0. abou a
the lmmugwmmamhlgi’-‘r?% viral RpitPpRerseiiass yFitich dpsicle NEpqspeet -CD8+ T

cell gatepefghfeadA)l B RERLS ik Hﬁ&%&&%ﬁ@d §mthlfbnw ﬁfe%fn%gr of CD8+ T
nol"ecul ar wei ght’s bei ng about 000 000, 5

cells infitragsing thegwamacpresewedonly 2w 1 7% obthe totd, lmrzhoams meseotdof
C. e
the perchﬁ%ae F())grﬁg s-Speott yd%hqjl'f"g% p& exft s Sﬁé@@‘og\ﬁfl%ﬁé ies reHﬁsm@nﬁgﬁfé
a day sevén iy gemwrRyespansy telthe e Wmﬁﬁa)n yWhenrthespleshis of mice
1mmun1%<%%1ﬁx I?Ve vﬁrﬂsc éolﬁ %&8 Jlatﬁ%ere EM%‘%& Idut H)QA; StEE Eﬂ)t&h TOf
e col l'agen, used & vacci ne, e route
cells wem‘ NPigd-speeifiy CD&hT aelisa(thuk@GB)Tlim sonttag, mamgfeth@tfwa@e 1- 20%
f .PEJ col I uI d ny
1mmun1ﬁq CWI v&rus 81211?,’[ abo n‘f ol eer tg 1@5{&% g?%{)sr figrg I\fPosg, _Fﬁe(:clfﬂz &g
percentzp8 OBNBI4é-glebifin ODBthweﬂs of the ¢pdeeps eSeiat 1mmmezﬁd| waith gedayin was
bel 1@J@? in ude al gi nate. Al gi nates of varying
elow 14 G389 %)es are available by virtue of their nDIecuIar
al sa possible to ro uce sol t|
o 1 vt e SrrrBEt By bl SRR RS anc
specific {Q8e- Dfella irglucedtts. imGiuaizstidn wikelih egus inodrpyratet dgelatin gel

were uoSHIan] o LY R L T eSS Bt RO R

from mleé( per wére itk us-athiplated be mehihizdd vﬁfh&ﬁﬂu@ @lohg piEss iatorporated

t | | d th hat . hav
in geletRhEBaHT FIORG VBT° S 0 AUHTE A 4P O LU Brese e of P66

374 peptil@ardrdtBEin A aLkbefien of\m%% a§s@§se@§ﬁﬂ@v&cfﬁt@m&iﬁﬁusmg
opti mal al ginate conposition for uselntg]I F

fluoroclrpRpeAeYRAY sy aubAdisythptbiidie t%@?/ PRI tedé&%%pt geells

over thess%@ﬁdu?é"otﬂﬁﬁﬁlaﬂen *ih ;-1[ H& alipoh in 1A SBfuRLIER REE MP38E-BRNS
range from about Yot 0 about 20% of %mglnate and any

peptide,ghontd el %Tmllsmﬁ@g@lﬁe@f@%@o@m&?&? aive Virey
1ncorpo&%Ci§ Q%l r&ﬁd bkt Ff*/@ oPEPYL TQ:eﬁ_’s/fh tHepleBH otimrrée FhmeneQr

glnate dependi ng on the type of nate
with hve m@is aloﬂuegmrndnced BaYy (Bigueedithi n{ghgtHn mlmmﬁp@}zy

N .
producedsIFl}stI Kp-the dbgerice ef peptide ftinedatios, the gﬂrmtaes 0%1@@81311"@9113

abl ) E . ere
producift fayrres R0 R gl oot ThEre A AT HODREr BLRRY
release 6P Yinsds t}mfbogsedn,d Mhaltaltﬁnh@nnmumgmciﬂy@ﬁded/lmm sloce mlce
m cr.ocapsul_.es noca or, .nanot ubes
wested PG R ¢ Ereraren hor oo e BROPH IRETre Leer s ng
similar Rf midt GhiacERwWitSiveividas slomensi ons in the order of one
to several hundred microns, with preferred size of
10-100 microns. The O invention also includes the
synt hesi s and | oadi ng of nanocapsules with one
di nension being less than 1 nmup to 1 mcrons, wth
preferred size of 100 nm1 mcron. The invention al so
i ncl udes the synthesis aftl | oadi ng of nanot ubes,
PHIPMS3{ALY R n t he nanotubes have a range of diameters from
about 1 nmto 1000 nm preferably 20 to 500nm and any
and all whole or 36 PHI P\ 483875\ 1875\ 1Nanot ubes havi ng
di anmeters larger than 200nm facilitate the generation
of structures that can ret a| n and reI ease partl cI es
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I's encapsul ated in a gel or contained in a viscous or
sem -vi scous sol ution and descri bed 0O el sewhere

wheeemn30F or exanple, in a gelatin, collagen, BCHUSNE000323

or ot her gel that is capabl e of releasing virus into
tissue at_ bod erature_ thereby

SR ot g e AR (Y e e

were chﬁ&ﬁ\hrpfedqltht 106 pl PSR o amlﬂgamiim e Qﬁ‘ﬁb &%eiaﬁ@%ﬂe Wit h

wder, for exanple, but not Iimted
Rag-/-y§- f-@@zeeremame@h@itbsam d}@n@g@ﬁﬁvelghhevqn aﬁ@tdab‘é@e periafled
I Mi68y ddshoran

therefor S e B A bAIBE AT SOTARTY @Gy BB
cause adfigs giraltfection. t hi s i nventi on or using any other devices

capabl e of producing the desired effect of preserving

saf etGollagendedli very. Alternatively, nanotubes | oaded

wi th the bioactive agent can be encapsulated into a

gel ahpreliminaryosudywartkedeligersi gt %hen@nsxl@@iﬂ@é@aﬁlgles was
conducfAf B bR IRl Lol 18 B ke o e e corifing the
virus angllhrrcagmr anattridie |Gollegen vofs exlered ammmrenaaegshbecameaﬁ its well

ref.erabl alan er,

estabhsﬁ Bﬁ U8 as aép 8%01 vll%éétg‘?rl 52%%1 ac e’I:he Vrvzlﬂ% Pl %r t(iao of%gﬁa?/gbn For the
release oftepb&Byirs ybannnlgg san badonabdliddy cgﬁrc&luggms degn&mftctdsﬁmkmg

of e oty B Oce AL ORGP BR g rBRR ) ahaher & 1oL 7 ©

Blomatérﬂlsrmﬂﬁ&m&) Hovever, méic%tobcﬁltﬁdmhe cbgliakérgmarfuyhkealsame

5903 b PO sl 55 D2 L, D PERCLINE oGt

1024) aﬁ(g@ﬁt:ert)aﬁl Fféﬁ‘e@ﬁéﬂ'@ﬂmﬁéﬁh@n {GoIeh éQm, 1980] AGes Ptamel use1DE
devices that are presently knomn

any yet
130) rertd@rswema Peoedipking asentsess updhly Srhermercs Hheetaress fiing infolves

A covalenpﬁcﬂﬁtﬂ')ﬂ{a'neﬂ bdthentthS &HQ1iRfin@EeA indBhe AN B8 INbRAILNE 1R

ent into the internal aninmal tissue. Thus, the
collagen il theotyriasraireiginalenyles Atithg W}m@%‘ilcr\?jlné‘g’é)trbeﬁfiﬂﬁcéqd gy
particip®k il{R€ gelrﬁéproﬁg ‘Mﬁgl? §fou13?€s‘31t %1 ﬁ)(crtfvﬂtgﬁl &(ﬂmﬁﬂ@t DedpHte these
ene guns, and : hese devi ces can be
potentidl ipaupsdvivel pammsfﬁamemeé nag @wfm%nf@well%aen Beldate bapa shayarip
improvg ﬁ’gt"fﬂ‘%eé%clfeﬂst iggﬁﬁsg%ggﬁ “5 PHiIn%\g‘{ grse 357 g‘{ng A dlslelﬂeﬁ fl-
2004, Maldchlar Therapyi ©130ek38aGe at aly 00d¢hMokeailanTherapy 969A-T48).
conducted el sewhere and the devices are then stored
unt i | Inokdepfsi deljvardisre uiges infaghafposiy 06 smalab ssipgethe SRer &P n,
routes, &n@%.et% 'ﬁ%[sqpérciﬁéﬁlfé%%égﬁf@l%enﬁ{lﬁg%sg?%drléess(l?a(I%(g‘}aﬁ ggock @ﬁl@agen is an
acidic ssiptiothiast remainsiliquicati ahgutéf’C efierbaining st IGBRBS Witsr sndilN he
sodium élg%g)télﬁb% acﬁlv genraeu ?I ’@1 e&)’(l)t?fgﬁ tw%% ﬁm{s? %?{pgx? tgee%@es rﬁgﬂlé 2
syringe tahdthe klxeztiwdemedleé_aexg mcublatadmﬂé?c fom lodut B& mlrﬁmsMheteap@l thhe
Eneratl n ofls ructures that. can gq% @» eS8
00”383'8 epme p SOTQUR gels T o aRAFOagRes WY LAY 8 ‘fll%epa?&“% &FEP FEd
loadmgﬁlﬁdﬂpﬁl&b@e Eﬁfngéls@nd invélo&l remsadioh of the gels ﬂroxmcrc&elﬁrlfuge tubes

not ube ubes c
(ol cafee) e b O 56 AR BlsEeR I e (g oRdn By
prior to?ﬁo‘ub&ﬁ)ﬁ aﬁ@ﬁle%bﬁ Q&leﬁbstﬁ&eifoﬁﬁ caSAdIM tBe hdedl¥ (fnh@dicaﬁﬁnnghe tips

. Che Soc, 123: 12335- 1@;425 Lus
of the npads Wess FapRADI R HIBIOK HEb RpDIIRE P AR bt
preventbd"i”é%tgé BFmBeM ndnl1AE n&ﬁﬁﬂﬁﬁh@@k Ync%aftfoﬁ%@m&i" tE1@fkroh he

umen of the tube. Preferably, the nanotubes are
Ioaded wth fluids that are nore viscous than water.
Furt her, the nanotubes n?% be | oaded with virus that
PHmwwhg\mgpcapsulated in a hydrogel and described el sewhere
erein, for exanple, in a gelatln col I agen, al ginate
or other hydrogel that is capable of releasing virus
into the surrounding tissue at body tenperature,
thereby conferring added safety and other advantages
to t he vaCC|ne of the |nvent|on V. Methods : The

o, . o o o
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i s subcutaneously or intradermally. The virus may be
adm ni stered in a pharnmaceutically acceptable

W@ 09p0%4303 on as that termis defined herein, oPCI/HS206/000323

of the encapsul ation fornul ations and using any of the
devices. descri.ned el sewhere herein. To determ ne

mlcréézwi&ﬁaﬁbﬁrég@eﬁmddm micgpawsting obhmbddyd tewgbnisellaggs were

aken PRl AP o B ML Rl H1Ecoh BROBIABEHATAT and the
results dre kHowndnl Fightes Ja am:Th chepkciively. Ifer saaneng élmtroinsniaromph od
(SEM) %rr}pﬁ)e;por%p%%gtfog gth? ﬁéﬁ? &J&% ki)lreggeedr%g CXtI‘lIISnf oug nthQ ?xﬁe%le and

Aprises. adm ni st
coated with & et filneofplatmami m’erecsmafpwmslfmgxdao E?éﬁ%he‘l’ ordeﬂ df 5e00bh 6o

nmunopr.ot ecti ve, anu of VI L US repy
2um Wi g ST REIRD S5 PSR e P s p oReses
was usegh:s g{eﬁgggi? gnéltésri?m ;t%? ﬁlbs" l_ifh@‘ilﬁthﬁif abyase ﬁxlolpalagmg densdP of the
\4 al rtne
fbels as PR LY G e PHARA LY Tl P BESSr B B0 pifpstaring

matenal/GF'i%L@@’f@t BoreSizds fof §eﬂé foRh&T With the USmamMl cbifaghi &k @baRNIgks an
uenza virus type A The route of admnistration is

than or gigpl 0P 9P @m- hesadRHs feeongirate dat e relfepqieie A virps RAstigispsean
be contt%ﬂe('i B&eRdifd @t{ #h€ Prop Qb Eoihe @Qﬂhé‘édﬂ% etrhé?&m'l S

subcut aneousl y or i ntradermal | VI rus may
admi nit Bascheewishionahgs payirepwentel se%nnlrgg elpCHRR BT RPRY (ESEM)

can be &ga%hos%daghgama Ai@probteddat tﬁe qé‘rfogmed(gaﬁf &ial, 20@5 in any

ation fornulations and using any of the
Miccrofieidias end He@d}uudg@dl 128428 Boesi pietl. 2004, Wanotletiers 4193609%).

The abil{§/1h SRIR'ForHGAASH (RUPAEANCPLak) bbb Biholith of
ere erein. urt er inc

structuraedt Imanbsoeﬂe Whéc/mnmtanglgxhwme innifs @gtuiabstat andyreducing

destructwe s[amB e}%%agﬁ\(}lg gfglg tnlg %gdg‘i: %r@t[mdsa?esthéac% rrt]:In ' E}}quﬁf?olagfeof

gels examdécbhsy Smahnibg HLecurmewcaqiyan the\ttadﬂmmll Mtodc) fnd/inrvees mode

ereby a CD8+ T cell .and/.or ne. r onse
R T R R e
Microgwtiphdrwere tdkes in ith $ysteink. eA\cempa’mbatcfE the'ﬂmero‘graph@retr@ld&i&hat the
admi ni stered,to the vert brat res at S
gel moFRAOR SRt RB i TR TR LR e e ab Ao bl o
the dIffafen@@I i SAinple Répatition snmumtr@mgt Bodeand aﬂﬁﬁﬁﬁnﬂlh of ik Fledbilisy

nfluenza_ virus_typ err ute
inherens pyRoSE Plepiiin FIgie aﬁ%raﬁés ﬁew 3&%5 il élg%ﬂ“ﬁﬁ?“l §o
mg/ml)Eh@ pM?étHﬁeﬁ@g{y&ﬁ(MM(momfﬂrﬁﬁhfa Redn)R 2 00 g eMicbBakh. PEG).

e conposition as that termis defined herej

Pore sw of e hydrogsl vw@e@ﬁ%wﬂnsép% Amfvgich FeReseBisSn g}?aeaaf‘sw#gl
compar@&‘ it hel sh‘%léj&‘rﬂ %ﬁ&tgﬁﬁgéd d el sewhere herein. In

ﬁltlon there is inc ed a nethod of treating a

w r usThase pretiménary fesufs d@nvr@waﬁ@t it FrRossele FomoddapPs sige

: rising a
i ol gl R L e P BUFATE. it
blends/cfpolyinrens(j.e mherf’@@yblmdmnuedd@teun)aﬁarﬁ @ize it qrw@dfaqtm e
ns
eiven R §Ee phingf P i Rl ol BEIERY e uptae,
an everl thats crumalbm thejdlattamexfeqbrctt@tltvhenmemtrappmee is a
respiratory virus and is preferably an influenza virus
t ype AlginBtseepdlpodre of administration is any route, and
when the virus is influenza virus type A the
preferred route of administration is subcutaneously or
25 intradermally. The virus may be adm nistered in a
phar maceutical |l y acceptabl e conposition as that term
is defined herein, or in _any of the encapsul ation
on wsfgrna%ations and using afy of the devices descri bed
PUSEPLYNher e herein. This nmethod of the invention is
particularly useful in the event of a pandem c,
especially in humans. Vacci ne can be adm nistered to a
human at the onset of synptonms in order to treat the
hunan and prevent nore serlous |IIness O The
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agent to an animal where the nmethod conprises

adm nistering to the animal a conposition 5 conpri sing
W@2@b8#H303 cel | i nmunopr ot ective anount of bi 0aR€T/U82006/000323

agent The bi oactive agent induces an i munoprotective

R ponse in_the.ani mal foll ow ng
o SR

*@p atipidrogsl erpapyulation gestam thyt alloys avsut-hat
se
e B A S e
polymemwpspﬂbwdq Bineoy idctipreofdheigal b eitfico thetSQuer IRgevie, sheuld
i
facilitatd %litﬁﬁ%s?rgté%x{ (gr?]vg Rg'usgt%%%%ﬁﬁ v%\f rﬂigun?efl gla é%erosohzatton ?]nd
therefomfrnmlmtwwcpomge stalhepgrsamamdmﬁmtmrgttm dasg a bioactive
agent to an animal. The method conprises adm ni stering
to anThmé smiunpalgioatp pewddr srmplesTpere shtaigedfiomAdA® Biapblyaner.
AlgmatF 83atgotn:% )33 ¥aargtglg Itleﬁct:(gﬁ eg ﬁ"{hﬁ%r m%tz%g %g (zfrgm]g ?t?epc%ﬂée%trMHn Aid
type of aljiniatel §the afréngth offa ckdse-libkedatginavegeh gparite viasedby dut ertihgithe

concn 3555 B SPURE L FSFR Lok RS L

alginat©RERPEPatadtih aétomeén witer (Dibene Ime senbiamn&hgeriaéeby filvagsh
ni ster.i n i pactive . Each of. t he .net hods

ad he nt
througl{y O ¢ SRR %gﬁﬂwaé St Wethe ditiap of isplyrion
contamﬁfg%b&ﬁﬁhﬁ&a@ofﬁh&@ﬁwmbﬁlﬁ'hdbﬂérﬂﬁed Reav@iayingl digihdre (3481 Yvas

oung and any ot herw_ se i nmmunoco sed human, and
tansfofs P 430 SHSGME) S R el 07 S0H ST O AN LRSI S ité E/he
was adaéav qﬂe b&ﬁenftstttﬁttit%bé Werk UelRSn & F@@ﬂa@?ﬁ; dnb@8 {;&@pt% Inﬁmtag oft
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Ivering live influenza virus subcutaneously into

RAG /-gc-/- (mce that have no T cells, B cells or NK
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These data establish that the route of adm nistration
of the virus is critical for the safety of the 20
w0 pweit403 on procedure. Efficacy and safety of PUEHUS100€000323
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stinmulated in culture for six hours in the presence of
NP366- 374 peptide and brefeldin A Production of |FNg
was assessed by flow cytonmetry using

PHIP\4838§J\1%{%OChr one- coupl ed ant38-1 FN g anti bodi es that bind

e | FNg accunmul ated inside the cells over the six

hours of stinmulation with peptide. Upon in vitro
stinmulation with NP366-374 peptide, about 8% of CD8+ T
cells in the spleen of mce inmunized with live virus
15 |ncor porat ed |n gel atl n gel and about 17% of CD8+
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ensured consi stent pressure on all fornulations. The
tinme 20 reqU|red to eJect the gelled alglnate and a
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alginates. In all cases at 1% al gi nate concentrati on,
a firmgel was forned that was ejected 30 fromthe

WGE200607B803M t h | ncreasi ng ease as the cal ci um i PET/US2006/000323

concentration decreased. Wen the results for the 1%
solutions are plotted on a graph (Figures 8A), it is
evident that the high and medi umviscosity al ginates
behave in a very simlagy er, and the | ow viscosity
al gi nate was renoved frm@ﬁe needl e with greater
ease. 52 PH P\483875\1875\1P CT / I1J S OI ini fi:
What 3 @iRa§ §. pol yners To assess the potential for vi rus
rel ease from al gi nate pol yrrers the foll ow ng
experi [ BB data descri bed herein
provi dgegg?%%rr%t erggéutc'é) g+ Tﬁﬁ {rrraunapEHieqtive and/or antibody
immupeRsefeqtive emowft oﬁmgusnwherelg eius vm&ﬁ@uﬂ:e@ih ’hﬂﬁfn% Q%gve ¢Ehg+ T

1l atis? hat ots (QDots) would be a
en s on\?gtﬁgl Ogr(;?é E(tgu] g oapﬂgaﬁ@q&% Pgpisteptiony pf saisl VgDt sicar e
animaj by P@uterthat |dacmtoecau|§\eadn@sa§eyiﬁtsﬂﬂ snigAposed of an inner

core of CdSe/ZnS and an outer shell with functional

gr oups2. fAovaceins eomprisinyy COSE T gl mMﬁno?fbltééu@J EnddAPo iR,

h ts ideal for_the I cations
zvl ereg,rgglg f‘{ﬂ@g g’d}%"eF K pAProlgetie CRE* dok Ssrmsoingocsimal
0 lowmgtaelu&afst;anomaksaﬁgwmb e RaRBRnd] By S5 REth
said aanH[S' ng a mxture of 4 ng/m CgSO to i%gbgT gl n[al'%se dls%ﬁse mn
ontai ning Qbots, sanples were drawn into a 22G needl e

of a I and were allowed to set as
descri b?&eg%/ Wﬁgf’lémh rY@ierein spivigie fis aoléstelvéms.cont ai ni ng
QDots was then injected into 4 m of phosphate
uffere& sal i ne PBS) held in a cuvette housed in a
PTI £ Fudkf ﬁaé’f”é‘Fo Hrigbhadersinceididms omiattenetdfvirom t he
time of injection. In Figures 9a and 9b, there is
shown _t distinct 5 profiles of fluorescence that
were 8vi %Yﬁccmzewlwrsﬁa@mew saldgimatse kilkddedsed its
contents as soon as it was injected into the PBS. The
fl uorescence intensity rose to a maxi num at 50
seconfts B Yascipg peclaim §, mhereinisaid virkh gl respiaiosi dipsgel s
rel eased their contents nore gradual ly after injection
at 50 _seconds, conpleting release after 400 seconds.
In vitr Bhea@gaye @foﬂauadt, whgemistid virnelks eéleded fidtthe group
consisti bfﬁil&% ' vitro assay was
dgvel oped to test oéﬁ?yx%'lmasaec%‘?na\v/ W%%pﬁﬁﬁ?‘ﬂl&%sé’@%ﬁa@m
syncytiglvifup aeaslepyints, adamvlmelalpsrvammsaﬁd&dmﬁﬁﬁ a €8ldivitus NG

of varjous viruses includin
astrovitisHorSHERAGS B bidfeihd WielhuPinyy R Ss, faruisviromcaelshering

afetfovmﬁ'@d@dbntmmd with live virus entrapped in al gi nate
pol ynmer for five days and were then tested in a
hemaggl utination assay using a chicken red bl ood cell
suspahsThonatanor et 7| Whesh kdllvinlsls o AAOANLYfrus
control s, using algi nate al one, no virus 5 08t ect ed
(absence of hemagglutination). In contrast, intense
hemagg | Tiie ivaine®T clRs 8 OPRELY 64 rﬁ{onggo@lﬁfggs aZ151?1/ 1\1/e:|nraus 5
al gi nate gel s, as well as in t positive contr Of & YIrus.
where 6HAU and 3HAU of virus in solution was assessed.

Th hegt I
R T donz v e et o St AR S et vige <

WPeA. and t hat live, infectious is released fromthe gels at
370C. O Virus entrapped in alginate gels Al ginates
gel s have been approved by the U S. Food and Drug
Adm ni stration (FDA) as being generally regarded as
safe (GRAS). The data presented herein establish that

PH,P\4838%§87§{H P\ 483875\ 1875\ 1PCl6lvel IMi y |'Mrafi e n an
al ginate gel is immunogenic and elicits both cytotoxic
CD8+ T cells and virus neutralizing antibodies in a
manmal (Figure 10). In Figure 10, it can be seen that
live PR8 virus admnistered in alginate gels potently
stlnulated the CD8+ T cel | response in mce. Large

I RIS 7 7 S r o P T B o



O suspensions obtained fromthe mce were stained with
anti-CD 8 anti bodies and VHC cl ass |/ NP366- 374

w0 2isamsnd c conpl exes that recogni ze the i nMmuNPCDEBE20861000323
NP 6 - 74 peptide. The stained cells were anal yzed by

Y. 1he values shown in Figure 10

BT R e RO R ok 98 laige 1 BbaeechinBieneaB s Apbis a

: [ e
e b e s e
H7, H8,1H9, HAAt H1 pRE 23013, B di BYS gnddElént in the serum of
C57BL/ 6 m ce inmunized with PR8 virus al one or
encapsul ated in alginate gel, were detected by ELISA
5 usi ngl2PRBe vaacire ofislama pd, wherein saittinfiemnza fihe tyipe2vhas a

nearaofsh g5l b o Lo s bl SoE 07 MGt

N7, N8khd N9ect ed ani mal s exhi bited no anti body responses to
PR8 virus. 0O Most preventive vacci nes work by
generating neutralizing antibodies in the host that
bl ocki3s uthe e@au¢aietof clafng 00 WhdteiMsdib inflvenal vitus typd Rehasla R NA

. shown in Figure 12 establi.sh ' i nf a_yjrus
10 entigong il trieolnd o Sroap oot S Mok Gt F RS RINS
H7N7, HeNL N 1Z Hns2apd HeNgi es mice in addition to the
cytotoxic CD8+ T cell response shown in Figure 10. In
Figure 12, a henmgglutination inhibition assay was
per f ofarele Yadche JPERim e ing@do P ieRDI A4 rfuand vitus
di lutions of sera obtained fromimunized aninmals. The
type A.maxi mum serum di | ution that exhibited hemaggl utination
15 inhibition is shown for animals inmmnized with live
virus in alginate gel. Sera_ from non-immuni zed ani mal s
exhi b5 ddre weccinered glginyl4. nderesrsaidinwisioss nnflugazedyiimd irps
. i | .ef erabl e vaccine is
1sﬂmng#@?#ﬁg@gh%h%%@%@%ﬁﬁﬂ?@?gﬂ%gﬁ%?&%és. It is possible to
synt hesi ze carbon nanotubes of various dianeters

(50-2 I Lo eln. Pr. | nt
Ser verr%,(') %Pl’%éecﬁe%? c%}ﬁé ,%’C‘@gemc%gﬂn p yl @é@i}%ﬁ? 1%§ E?t?ge
20 is from 81005 tdM0OIAT of dirss and Nanof | ui di cs 1: 284- 288; Rossi
et al., 2004, Nano Letters 4:989-993). Tenpl ates for
the synthesis of nanotubes having | arger dianeters
(250nM) The @acwihelificiRind 8Q SvibiciBsahl 16 @ dosé Ghmilisnzd vitus type A
. [ [ I jJd -1 1 1 r diameter nanotubes facilitate
1Sﬁm“pﬁé%bg%@$%pfﬁﬁ“Eﬁ structures that can retain and
rel ease particles the size of an influenza virus. The
type of .nanotube that is preferred i.n the esent
25 b i BB Reeliogs SR AP S SRR BB e, (MNT)
al though this type of tube | acks the proper
crystalline structure normally, found jn nanotubes 5
synt hEsiThegagsaiend clamply, rherein i mammelds APWER Vapor
Deposition (CVD) process. Nanotubes were synthesized
by follow ng the tenpl ate assi sted nethod established
by M 30. dhegaccifie of clgim |L gyhegqin gaid virgsomprises 2 spggpina
30 two or mOe-of ibmibdreiscted A3fhdde gbil SonBibtiif of3 1S, b aRRENE RS,
cross section of a typical |arge di aneter nanot ube
and a kdlpdviwssi zed using the nethods described herein. 10 The
ability to | oad carbon nanotubes w th magnetic
(Korneva et al., 2005, Nano Letters, 5:879-884) or
f | uor s ddwtvaseineayd alain ¢) elerdi paidtoutel is ¢ nABGBYraNanie.
Letters 5:873- 878) has been recently denonstrated in
a rather sinple nethodol ogy, despite the small tube
di anmeter of 275+/-25nm and the resulting capillary
action. Nanotubes for these experinents were
si zed by CVD proceSs. The evaporation rate of
Pﬂmwwgﬁg£gglvent within the tube has 15 been shown to be
much hi gher than the di splacenent of the trapped
particle resulting in precipitation of the particles
along the walls of the nanotubes (Kimet al., 2005,
Nano Letters, 5:873-878). This is a safety neasure
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The experinents presented herein should be considered

to be applicable to the 5 use of nanoencapsul ated |ive
WO 20069743m3 pol yners such as col | agen matrices, PCT/US2006/000323

al ginates, gelatin polyners that release virus at body

'§;"1/;;,,§t§;ng§§%z fg%g%@'ﬁhese approaches render airborne viruses
T

saf er cile gbdaimPds wittpin eaitl akiteng saleitantag €heQroup
consi&ﬂﬂ%df@ﬁhéufaﬁé’&uﬁ‘%tﬁﬂeﬁ%@g%rﬁ clijdyce o oﬁiec | ve | mune

responses in vacci nat € md’ﬁw ual €54 gYhPREsi s of

al i gned carbon nanotubes O In brief, an alum na

menbr ang 4\Wat i%{ﬂ LsG. 13mm di aneter, and a 250nm

pore size) pl a@glgsl gl‘%c%glﬁogwf”é‘h@ti on vessel acts as

the tenplate for the carbon nanotubes to grow. A tube

furnaceyc r.eachj t ] east 10000C wi |l be

~ used t g4' c‘?g%lgkng Crgn%i?lflﬁl?%a gﬁ gJé& rfﬁ‘l REuRapEPteatiye Andjersintibody

immunpRsRieptiy camoantrofy Bus) ivhAQBGEINvME [1db e a@;,n&iﬁﬁr{bﬁrd{&ﬂw eB8+ T
ts |

- 75\ 1875\ 1gas. at 67Q0C resu

cel.l aEg%%gl @ﬁﬁg’%@% B BOREe ol maimimesiona baid wFusttbenid

animah by arrowte thetrdoesaiive paus GiséAeé GRRSS] L 389 virue :

assocﬁ%p%%} Jayer thus depends on théﬁ%1 %rag@gllé@@f\?%&Sﬁ%ngés
I nt ended é‘fﬁlp ign yeligdsction time of 6 hours will be
adequate. The | ayer of carbon on the sides of the
menbrane wll be renmpoved using mld sonnication (47 5
kHz, K YaSRINFP eQmpiSing aFIR8E atl} mmemopiotdati vt of virus,

whereinosaiit vite snddes bn BEm 16k in 1 MNaCH for at
follon€aSE twel ve hours for thlg%bglgﬁjgl%gcggmf%%%%awma
wamlgatl‘?f;?f §9ighidrug Eﬂfu?ldﬁilﬁnﬁéy laleﬂgw ’Ehfdt led'eQm_)ttcbh%e rc}liseasg in

said arfibiS) eBufRer FHeRin & . e val. . iltering thoug
pol ycar bonat e nennb?f;ﬁe %SI alsgogggedelfhl‘%fn?ﬁp&‘ﬁ%tf?nﬁ@ igle.
(SPI Supplies). A schematic representation of the
processy, imhe SHGWE of Qaikl GU 14. .éo. Nanot ube | oadi ng A
| padi n .pr%cess ﬁgésia@e%hcv V8 S EP YV R SRoapTHBREmREE t he

encapsgfafipryedifle.| oadi ng of |iquids and gel s into nanotubes.
The data presented herein establish that the | oading
of virus containing _aI ginate gels into nanotubes is
feast BFetiotaeinmotolgels dibadn soniiakis SRRI e fhfiuee

li . . A

PO arre?lj ggé?r; O\rééo eélgtfélﬁaﬁsﬁlﬁﬁg HaS53ist ersapsulation Vlélctean be

seen in Figures 15 and 16, QDots were | oaded inside

the n es.. .t hat the nanotubes were

tr ansgﬁ?é%?va%%%uw% ¢ encapsyatipmnehidle ¢amprises
one or mhreguapbetseelettod Eromahd eromPéonSi | at

were mxed with a soI%rtiiﬁgn gl?ﬁﬁa%rdg?ia%glf gﬂiﬂgu@?@%ut

that did not undergo the | oading process are shown

(Fi gu2%® THé)vacdin® dfiafin batdiRleiS&kd d e S. ,

2 nanotlil UOT €SCE as backgr ound‘%l%tfeg?%‘(ia&%’ﬁ%m?%g%ns%ﬁelﬁ&ﬁaded mto
tf“??si de. The details of these experinents are 20 as
follows. Figure 15 depicts confocal inmages of carbon
nanot ybes filled with sodium al gi nate and quantum dots
are siYovih® VAgEHIS(Of Blain b véiereineeil encdpkulatigi veaick: @ebpritdat

polymefont ai ned 50nm QDots and then underwent a | oading
procedure. The presence of fluorescence inside the

tubes indicates the | oading of the tube w th QDot
i ndi vi dual tubes.

cont ajjni : int ta 2

Fi u?lel' ;Iggrgggle gﬁt?llﬁ%‘;‘ﬁ)og %grgglrfﬁﬂ%ﬁﬁﬁ CEEIPhINXIidIeBs cope

adminisfe; desn gfimglar bon nanot ubes cont ai ni ng sodi um al gi nat e
and quantum dots (Qots) are shown. Gel and QDots can
be clearly seen inside the tubes (Figure 16a and 16b).
The scale bars on both images neasures 2 nm i O Figure
17 depicts that nanotubes sinply mxed with al ginate

PHIPV833@Q kB t hat contai n QDot s %o not | oad. Confocal i mages
of carbon nanotubes in the presence of sodium al gi nate
and QDots are shown. Nanotubes were mxed with
al gi nate gel that contained 50nm QDots but were not
subjected to the | oadi ng procedure. Fluorescence from
QDots is seen as 56 PHI P\ 483875\1875\1cl MnMioMi M
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nanotube

PHIPYg3789B50t ra of the QDots,

An inportant conponent of the bioactive agent rel ease
strategy is the ability to 5 break the nanotubes using
wakiocassund so that controll ed rel ease of the PCDHSI0V&EN0323

agent occurs in the animal in which it is

Cened iz or der 1o rel ease the bioactive agent,
~ nanotu %éeﬁ %% Giiiaed ?)fré’?abtp 3b’e‘ﬁhqf"ﬁ¥ 8pid polpmenib essecittbewith said
virus gwpeby delaying relaagsofwhit Rirls tnfband 4hesLdiacllitate the
rel ease of both the gel and Iiveﬁl\lflilfr?l VIR e
surrounding tissues. In Figure 18, data are shown that
denons33. arm vabidde oFOriR 39T nanot ubes that are
sonnicated at 1.36 MHz for egeggssaéc%ogggerds%g ak into
much smal | er tubes having a size of about |ess than 1
mm - Thet, Ste vh&she@r i il know, based on the
experiments pr esent ggﬁﬁgéwehle}r?,m Wl PrstsEyKoaghe
experimental conditions to nodulate the rel ease of the
cont enyss 1@k iR : Lnto the surroundi ng tissues.
In Figure 18, teg?ggllms@gﬁg\?\ﬁmsségrﬁqfﬁﬁhé‘flf@%‘tlr on
m cr ogr aphs of carbon nanotubes (Figure 18a) before

i ggt | i ficatio d (Fi 18b
2 or -Somae it RFUIRR, bhiBl sl dpripie at e fomhegrouy

consisiing,0ofrp plgiates eajating ehitoRerl M0 yA@RRAICG&HI ON, nanot ubes were

10-20 mmlong (Figure 18a). After sonnication, the
nanot ubes were less than 1 mmlong (Figure 18b).

Al gi nd?.eThydccingef cldatI30RBerbiQ kail bb s i on
i o s S S84 B

. ibed h ' b t
cons1st?1%\5?‘£§{>l?g§¥lg%ﬁ@3§ ?r@cc@g)og\%n%gﬂ %%}ltlfpe.rt ies with use of

mul ti val ent cations other than Ca2+, for exanple
i nsol ?@I salt.s such as barium carbonate, phosphate or
€,

sul fa NACUPLRFICH3 privhsitimsaid gel comphiex i dembisdtioh of one

or morg effroHapen CAgifite] 'Eeﬁﬁﬂl,fcgitt(%an, Q{u%ﬁfceﬁi(lm §hdher et

RV OARETRK ARG ¢

conpoOsition

l.ecul.ar wei ghts an
CabeX%ﬂﬁﬁfalﬁﬁl% n pol yner backbone). Effects on ease of

injection, and rel ease profiles of Qots (easily
quantj fi abl e nodel for viral particles) 5 will preface
st udi ¥s he Vessinesf plam 3 vdereu saidsgetlzloiosdlinkeisi ng bot h
in vitro hemaggl utination assays and eventually in
vitro studies in nouse (vide supra). Parallel studies
can B9 dbndessine@f elsinn2y, Fisther contphieing ah ¥ddifies of a;

gi nate and chitosan, or other conbinations known to
those skilled in the art. Collagen gel SO Based on the
pr el i4ki Ahe yacgiae af deimeds), vaerein sgialad@y & %P'y&hylléﬁ[éjélg&?l s
can be synthesized and characteri zed hydriogel s r
their ability to encapsul ate, store and rel ease virus

at a“43p&he faccine of aaimtDawhcteih Bhig LRGN VEKO, oStiibiies a
ng

microcaly!iufeh i ncreasi ng densities of collagen starti

material (4, 6, 8 and 10 ng/mM ) can be synthesized
according to the procedures disclosed el sewhere
.cast by both bulk casting and micro

her ephn, ~and can ]
cast %‘% gTh&r‘i?S‘“&f‘e‘Pfg?%f? ALY FBY encagsmhtion véhiad camypirBegh |

nanocapgufs. | il otocols for critical point drying (Philips

XL30) and exam ned under a scanning el ectron
m croscope (SEM for variations in pore dinensions.
Col | 4 €eFhedaécEnerel ized.in th resence
of cal cul at ed arrgljtﬁﬂt1 Qf)zf@?f%}é%g@%z%ﬁsu%B%Yeﬁﬂﬁ? prises a
particles (QDots). These Qots can be purchased from
Quant um Dot Cor poration or Evident Technol ogi es. The
gel is separated and washed several tines with PBS
buffer before using. The rate of diffusion of Qots
fromthe gel is estimatlﬁ by foll ow ng the em ssion

| e mai ntaining the gel at
370C. A UWisible spectroneter wth tenperature
controll able cuvette holder is used to collect the
em ssion spectra at various tines. The rate of
di ffusion data and the porosity information obtained
fromthe SEMis conpared and used to determ ne the

T T o " I 1

g, o oy o,



i ncreases honogeneity and m ni mzes phase separation

can be chosen as the formulation for in vivo testing.
woveophoi3ay)y changes in the hydrogel after addi2¢DOSWH6/000323

PEG can be nonitored by SEM Cel atin hydro gel Based

e *ﬁn”%@ %gq%ﬁg%% sented herein on gelatin for use to
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éncaps OfﬂWUWHgWMsmnandhamﬁMBmﬁa§&a§&mﬂH%oonm
orkﬁharacterlzed that can encapsul ate, store and rel ease

the virus when adm nistered in vivo. Gelatin,
| yophilized and g-irradiated is used to prepare the
hydr ogg¢ s | sewhere herein. The
conce n?é a?l?ezvr? g&éﬁgétg&a%gﬁ’a‘?’?eﬁmﬁl sridhertcapsujagion sehideloquiprises a
combinatien afogne oymorerpf arsoﬂanort, apavdedofa gdie optimum rel ease
rate. Loss of water fromthe hydrogel during storage
results in shrinking of the gelatin hydrogel. This can
be r edtit ethelypcaunthintin ak Gitleadechi AaREd 4 ligs,iQk PEG ( 1
to 10% w w of gelatin) oligonmers (MW 400 to 1000)
during gel formation. Cel strength and neasurenent of
physi c4f. ThevectiiewsTslais 24! Jate of
shrinking. Periodic neasﬁ?gﬁgﬂ?ﬂg?ﬁ&Ehﬁﬁﬂ%@%% tyuﬁ d
cross-linking density of the gels using oscillatory
r heomsto iThe st i AN . t.I ess
Rheoneter) shoul d ?%52%%“@ﬁange@gbhgﬁﬁgﬂ@¥§%%ﬁ1astic
property of the gels. By placing the gel between two
di scs 58s Thhe, tes in this instrunent,
the fr equency&?ltsetot@ ?%%2%4 ?{ﬁ &lgln RS Ugh S eHEPHRAHRSt he
torque is neasured by the upper disc. The identica
proce@qrqhgsmk I 3875\ 1875\ Midifoili
SFeck PR OnlE) Rhih S R R e ham s s
| cons1s’réiﬁ qé‘gg J fﬂﬁ@é’;ﬁ'@ﬂ, éamgmfvaftus:)fa cmlohahrus ?Z;ﬁcio%@ivhhf Irc%?rratory
sync i af e ude e poten
7 yt for. aeros g% ¥ asts’ ?gﬁlbaglesr DY W%&P?%‘Jﬁnﬁ’]"% tegicigisus, an
astroviFgs eleratk Vimerantardngvips piietyvilOruileRaks, 4 RAGLHuOIh i
amuoﬁﬁggngg ngﬁngqU|rted onto a Petri dish. Air sanp
are collected using an SKS Bi osanpl er which is
desi gned to mork with a sonic flow punp and is
especkal f oIIectlng bi oaer osol s. The
Bi 0s asn%I ’iéli(e ‘%CL CT%‘F‘aséﬁ wherein spid yigusdu prfeewbtitist hr ee
tangentlal nozzles mhlch act as critical orifices,
each ttln’gan f 5ers of ambient air to pass
t hr oug Sare éf of4im 324 Whegain saidquthogrysodfus 10an5nlicher s
virus. per n1nute Bi oaerosol s are captured in a swirling
liquid trap of PBS, water or culture nedia. The
Bi osanpl er uses a high-volume sonic flow punp to trap
ai r bosaerheivakdie oricRiR n ,
anal ysis. Sanpling fo?gggggso %L?QW%%%ﬁuef%@ha?miéwm
and 100cmdirectly in front of the surface on which
pol ymer gel is squirted and represents the maxi mum
potential release. Air sanples are passed through 20mn
PBS (Porlhewgsaciy of elaim§4, wheremediduinthieher vidtis tis)A ha a
hemagofi@hinat are con trated 10- fold
S and asé%ggﬁyo%agﬁe éﬁkﬂkﬁgr Bl %mgpﬁﬁf elie B4; 85, He,
H7, H8 r%’ag&@eH » HA2 13, a4, Histaad HlEor studies with virus,
pol yners are consi dered safe when coll ected sanples
exhi bit no hemagglutination in a chicken RBC assay
followi ng culture of 2m (10-fold concentrat ed)
sanples for five days in MDCK cells. The
i mmunogeni city and safety of virus | oaded polyner gels
i s assessed as descri bed herein for non-encapsul ated
virus. The sane or procedures easily identified by
puIPvgsstsi@se skilled in the art®3can be enpl oyed for any
bi oactive agent. The use of quantumdots is a sinple
exanpl e of an optical biosensor of the size of a virus
particle. One may use any tag, optical, nagnetic,
el ectrical of the size of the viral particle to assess
aerosol fornatlon hbnotubes To |nvest|gate nanotubes

= o r
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conventional syringe and needl e nethod of delivery
that is commonly in use. Fluids and polyners are

WO o@det3dht o nanot ubes by soaki ng t he nanot ubeBRCTHS206/000323
polycarbonate 200nm nmenbrane in the appropriate

- ui. ds J..m.nute and then applying a 59
FeE T ”*ﬁhﬂfﬂ\fﬁsa’%@a«b@%\f@aﬁn $4, wherFinf sidi ihfljeszasvitus tyde-Aehasat ed
S I f QQﬁ%ﬁ
neuram{lr\llle&résge a&lglg%’l’ %gl@cﬂ?% %?érﬁihe?%&%f’c@ﬁ%&tﬁlﬁ%gNﬁbNg, lzlg N6,
N7, N8ehd N&i ency of 30-40% of colloidal particles. To
i nvestigate the nanofluidic |oading of the nanotubes,
50nm Dot s encapsul ated at various concentrations in
5 gel s 5 ghe sm?birte@fqla‘ﬂmm twdieein saaldhfhgned finsitgreey hafa 5

o S SRS AR SFaSRR SO SR B

H7N3, COMEANAH NS HiNoendHBREr of nanotubes that have
| oaded is quantitated by confocal mcroscopy. The
nanot ube walls are transparent with respect to W
|i ghtsg. tihe kedcite®fblali 56 6Bz Wi 16 dbseldf6aill TR AR iR
vi sualized. To | oad the polyner gels, gels are m xed
10 type A.wi t h nanot ubes before pol ynerization and a number of
cycles with vacuum are applied. Nanotubes 10 are then
exposed to crossllnklgg agents or to tenperature to

cat al 30z &b veersne| af sleim §3. aisesinieigonsosa el ipeprreyP Ll aims
is fromB*b%l'E %(ﬁ@%%g&,%l 16 G it LI-‘E&U Phe @&k, | oaded nanotubes is
investigate or W thout” sonnication
(20kHz-1.3MHz) . Cel's containing 50nm QDots are
15 assesaje E%llé%%eaoff b, %?ﬂﬁn &4 1'3?/%%’6 1{1@&5‘&3@%5 type
wever, confocal mcroscopy facilitates th
Amis fmue(m(]SttalSD(bHAibIofrvunber of nanotubes that are | oaded
with Qots, or that have rel eased themfollow ng
sonni cation. Follow ng determ nati on of optinal
condi 61. s vaécideadalairy 6QBdtereiosuidlowi doge piahijumara vint ype A
. t ve V|rus cont ai ni ng pol ymer | oaded
ISﬁmnﬁgﬂg?EuugApg Hined in vitro and in vivo as
20 described eIsemhere herein and not repeated here. 20
DeIiv ste nanot bes have sever al
v anh R GHET oL SRER o hren s PEpeidY melfiSae.
Because the virus particles are trapped inside the
tube, acci dent al il cannot resu nd therefore
the s&F ety VB?“‘Ee‘?@%HHé? q?’ T Wﬁ?ﬁ\a{?a% U8 hanced.
The evaporation rate of the solvent within the tube
has been shown to be nuch higher than the dis L cenent

25 of t hett Fhgppesineniiclaing 28, W‘&gfiﬂ $3LGhirYS SOBPERES BiCPIFPIRHPT,
two or bR PNk CIr&S ahiRAGatbEridalnli e kARIQTd he nanot ubes,
creating a safety measure designed by nature. The
di scl osures of each and every patent, patent
appl i gat AR, @0, R 126 BlePdin 6did RElteNEh BbDnAhR] ABEEDY
i ncor porate erein by reference in their entirety.
Wil e the invention has been disclosed with reference
30 to spgeify eCVa ﬂ% | T 68,; wheheit §a1ﬁﬂﬂfy 4 [ktasttoné‘hef‘?ﬁ)&es%lected
nbodlnen and variations o I'S invention may SO
from thdgm@edndmymgbhmbsut&icmld edrademmeln strambsoplar, iausosal @Ipbcrrah ng
fromthe true spirit and scope of the invention. The
appended clains are intended to be construed to
i ncl uge Alkit comptisimghe diavimabscland24equi val ent
variations. 60 PHI P\483875\ 1875\ 1CLAI M5 What is
clainmed is: L A vaccine conprising a CD8+ T cel
i mmunoprotective and/or antibody imunoprotective
anount of virus, wherein said virus induces an
eprotectlve cos+ T Q811 and/ or anti body response
rn-an ani mal follow ng adm nistration of said virus to
said animal by a route that does not cause disease in
said animal. 2. A vaccine conprising a CD8+ T cel
i mrunopr ot ecti ve anount of virus, wherein said virus
|nduces an |nnunoprotect|ve CD8+ T ceII response |n an

I 1 r 1 1 B DL R o, o s a o

jarly

15
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4. The vaccine of claim1l, wherein said virus is an
attenuated virus. 5. The vaccine of claiml1l, wherein

W@ 2000/0%303s is a killed virus. 6. The vacci ne PET/TEZ06900323

1, wherein said virus is a respiratory virus. 7. The

e MIEEHNE of myl, wherein said virus is sel ected
LT IR S fj»@w?@

T gliven ofg votcinerto on iy x0¥ Hevice codhprising

(a)aQ@BalTydéﬁ\hhﬁlHﬁo Ge&ily ?ﬁkﬁé} or.navi r
. respiratory syrﬁcet |g ra':i}ggldd ag!@p@gfvwsu %erem said virus
inducgahigynyneprotestiyr Ry T celb andam dniﬂﬁ)ﬁ?l Eégpdnlslé in a&i ammal following
admifiStkdtioh BF E44By ey f

arenavi rus, mé?? %\?# {/nl(i)l}\ﬁlfl}s Y aiopsny ?i{?hi: (bg aﬁiﬁlh‘f%oii?vw for
dell"@'ﬁlgéﬁlﬁW&wneagsa@ammak ovirus and a | ent ivirus. 8. The

vaccine of claim7, wherein said virus is an

ort honyxovirus. 9. The vaccine of claim8, wherein

sai d of9. hﬁldywm/ﬁor dedivery o8 vhdefne WS RZAIMAI 4%d debBe i) rlslng
in. said influenza virus

@a (‘fﬁ?—f‘r%@ll It lilr}oagot%cggeear%\oungoflvnpﬂ Ve ebYins slutesianl |
immuhogrotedtivefCTis+all eellkBspordeah & FhiSa fgll(gvﬂﬁégtglgiﬁ iarXti n ¢ mS?lﬁ gu'us

a hemaggl ytinin antlgen
to salﬁan&ﬂﬁl bé’ mpgaqﬁ[?g IQjtte, (p) 2 defiveryidevigedor dalivertig saidFacdi®: to said
animaH9, H O, H 1, H12, H13, H14, H15 and H16. 5 12. The
vacci ne of claim 10, wherein said influenza virus type
A has a neuram ni dase antigen (NA) selected fromthe

group QN Ib |
andN9. 13. Thg%gggﬁlrﬁlgg o‘?gﬂ Iwa’ld %IVWSF%IC%é%rHesahOIIOW
i nfl uenza virus type A has a HA. NA 10 antigenic
profile selected fromthe group consisting of H5NL,
HON2, H7N1, H7N2, H7N3, H7/N7, H2N2, H NI, HLN2 and
H3N2. 714 Thyfevieesnd claie 76, fwhoteai suidliblioaTtise 1k BEandrel MY,
dose of said influenza virus type A 15 15. ‘F
vacci ne of claim 14, wherein said | ow dose of
i nf 1 ughzdhe W@C/valamgl ivehefeirosaidteQtky 1ovi&Ghprises a needle.
hamaggl utination units (HAU) of virus. 16. The vaccine
of claim 15, wherein said | ow dose of influenza virus
type A320h¢ device ohtiBind DG wtheremQidHidlow fubéiid Mﬁrongiﬁr atthRd to
aplun%{ﬁ’%{f g of claim16, wherein said | ow dose of
uenza virus type Ais from0.01 to 100 HAU of
virus. 25 18. The vaccine of claim1l, wherein said
ani mal74|§e ... 19. The, vacci ne of claim 18,
wherei'ti § vaﬁﬁf?‘r‘élfun} » Whergingald Pl gingldevioeis isprngsf
claim1, wherein said virus conprises a conbination of
30 t re of member selected fromthe group
consY@? ﬁlbencgf'lcg\oﬂf?}@@ Phgeingpid delivenudavisd isva gans guand a
killed virus. 21. The vaccine of claim1, wherein said
route on-natural route. 62
PHI P\ Z‘Jé 5{;118‘73“(012(1%68 wherein 3aiddél{very) deivicefis acdaticpar.21,
wherein said route is selected fromthe group
consi sting of subcutaneous, intradernal,
i nt r afiSEHGId8Yice of daim 58, whrein paid del@8ry davice s aGkal | Si ng
the vaccine of claiml1l. 5 24. A vaccine conprising a
CD8+ T cell imunoprotective and/ or anti body
i munBhridedexitesas claim vR witein baididelivedyeleeichiss@iighaleh F US
i nduces an imunoprotective CD8+ T cell and/or
anti body response in an aninmal foll ow ng
admi ni9% tThadewdee aifclaimiol, whereis sai ddginérd devibeBla n@%oﬁl route
applmt?lhat does not cause disease in said animal, and
ther wherein said virus is 10 associated with an
encapsul ati on vehicle. 25. A vaccine conprising a CD8+
T cell i nmmunoprotective 6a7m)unt of virus,

PHIP\483875\1875\1
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wherein said virus induces an i munoprotective CD8+ T
cell response in an animl follow ng adm nistration of
W@ 200d/0%43031s to said animal by a route that doeBCTU$2006/000323

cause disease in 15 said animal, and further wherein

@pr=,sa¢@; k¥U&¢h 3, ciated with an encapsul ation

] “vehr' ‘fcr’?f g0~ @@ 7&5 G ﬁ?eﬁldilercrlompnmﬁglanpm:iw;ssalaﬁoxsadhd:le
virus is encapsulated in said encapsul ati on vehicle.
20 27. The vaccine of claim 24 wherein said virus is
associ &t ethegleviee of aleim@0Lvherein siill PRGOS effapdl4Mdih il

encapBilhtfh veRicliel Ng encapsul ated in said encapsul ation

vehicle. 28. The vaccine of claim 24, wherein said

5 encapsul ati on vehicle conprises one or nore nenbers

sel ect r.0 sisting of agel, aliquid
or a p%dm'm e%@%éyif %n?ﬁg “@‘8{‘?& 3l Vo sy aﬁ$q<ﬁ%2~’@ withtreragptube, a
lipsomegegrd peoteinpsiot @tbeing encapiuthe ih Saill 0RdEG 4Bk QetffeIBANOL U be.

30. The vacci ne of claim 24, wherein sa
encapsul ation vehicle conprises a 30 polyner 31. The

vacci rs. dh db\acemﬁﬁ sh&y t toxic
; er ed tgn an a}fr?lwr}la%?d &CH%H%E% gfg“a?%r\lﬁ%e

10 memb%g %73% Iy }eopoup cpngisting obg eel) adliqwidd®,a paveleri N sai d
pol yner is associated wth said virus thereby del ayi ng
releagﬁng% gald virus into the surroundi ng
envir ¢ devaes of ¢lgin §3 avhiersén wfd entcaisuln B8, vehlekrieidad&hikG

ananopbeyner is a gel. 5 34. The vaccine of claim 33,
wherein said gel conprises collagen. 35. The vaccine
of claim33, wherein said gel is a hydrogel 10 36

15 The vascitpeq reifL sai
selected fr o&nqﬁcte%gahlﬁﬁoﬁg W@ g@% sg{d;eneans até% V&ﬁ’@ er?a’tn@flses a

p01ymﬁelatln, chitosan and hyal uronic acid. 37. The vaccine
of claim 35, wherein said hydrogel is selected from
t he grOﬁghconsisting of pol yvi nyl pyrrolidone and
car boR§-mBherdevice ef ¢laitBSe whdbin38id psheey RGol BLicHncg! @i M
admhﬁ§§edﬂn${ lsaid gel conprises a conbination of one or
nore o agen, al ginate, gelatin, chitosan,
20 hyal uroni ¢ aci d, polyvinylpyrrolidone and
car bo |..C 39., . The vacci ne of claim
33, e;@%en%?a‘i‘? %fl"é"éﬁ“ W’&?’B‘& s4id pelpper 13 @ssoqinted with siin eirus
therebyskelayingireteddd of daitt vifne int€ MO RkSNBRg 3fviRddichi ve. 41. The
vacci ne of claim40, wherein sard additive is
pol yet hyl ene glycol. 5 42. The vacci ne of claim 24,
wher e88 Biddvienecransm |38} wikieiY &1 g&ﬁnaqgrpr Lises a
25 m crocapsul e. 43. The vacci ne of ¢l aim 24, wherein
sai d encapsul ation vehicle conprises a 0 nanocapsule.
44. T8%e Thadevieorefairh 88\ vilefdin sa‘{wgéi bl oD s%g ollagcg14

encapsul ati on vehicl e conpri ses otu
PHI P\ 483875\ 1875\ 1PC ' T/" *I O ::if45. vl nl of

cl ai 104 T WARERIT Qa5 b AAGH W fae%epgsar%ayggg a{fMﬁter_of 500

nmor |ess. 46. The vaccine 0 erein said
encapsul ati on vehicle conprises a 5 conblnatlon of one

30 or nuwje ng d@v & owde
vacci ne of ' a?]'r%u%f? %MV@F gemnsa Jé}ygr(\galr géel?cé dafrql”il Q}’é group
consisting of g3 algigte, E‘ﬁetm/ elgosmendhyattahinagid, wherein said virus
is an attenuated virus.

92. The device of claim 90, wherein said hydrogel is selected from the group
consisting of polyvinylpyrrolidone and carboxymethyl cellulose.

PHIP\483875\1875\1 68
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10 49. The vaccine of claim?24, wherein said virus is
a killed virus. 50. The vaccine of claim?24, wherein
W@ 2000/09%43031s i s a respiratory virus. 15 51. TheP@UHUS100&000323
of clain124 wherein said virus is selected fromthe
§L§L -Ag. of an orthonyxovirus, a

I)f g } {
SN ‘ﬁ! YOE goficlagn 8hanhierairs saichgab coropuiray & carsbination of one

or moreaggﬁga\%%, g g’nagé/ ggﬁ(tm ahto}ﬂnr ludmﬁé‘ﬁélg 330Y},vml§'§pa/rrohdone and

arvovi rus, adenag

carboxyoelthyt cellufose, an astrovirus, Norwal k virus, an
arenavirus, a flavivirus, a flovirus, a hantavirus, an
al phavirus, a retrovirus and a lentivirus. 0 52. The
vacci%e The devied ofichim 88\hvelteadimsadbged isirssslinkied. an
ort honyxovirus. 53. The vaccine of claimb52, wherein
said orthonmyxovirus is an influenza virus. 5 54. The
vaccigse Tab devied dNchdm SWTeriedr Borfgtisthgl dafddgieiRga virus is
i nfluenza virus type A 55. The vaccine of claim 54,
wherein said influenza virus type A has a 30
hemagg, Uthk QEAcAdolE8195, (\Mfé}elﬁ éﬂl@ﬁdﬁglefd ,%ryettmelﬁ
consisting of H, H2,
H 1, H12, H13, H14 H15 and H16 65
PHI F’\9478?1%Z %&%&7&,\@%&1 8h, wWhebeid sdid énc%s'ufahbn 3eh%l@édﬁp§1‘ées a

wherein said I nfluenza virus type A
microcagule-ani ni dase antigen (NA) sel ect ed fron1the group
consisting of NI, N2, N3, N4, N5, N6, N7, N8 andNo.

57. The vacci ne of cl ai m 54, wherein said i nfluenza
vi r us98t yihe deviersef cleinpB0,-wWikreimsaidensirsulstion vehiclesedmarisesd:
m t he group consisting of H5NL, HON2, H7N1, H7N2,

, H7/N7, H2N2, H NI, HIN2 and H3N2. 58. The vacci ne
of claim54 conprising a |ow dose of said influenza
Vi I usyt h C rein
sai d 90Vy1v%§ g'%lce (%‘cl IPI%(l)J’evgh %u? &id en)&ag/sﬁ aFn 1017 vehm}i\@ & OISy
nanotubeo 5000 hanmggl uti nati on unlts (HAU) of virus. 60. The
vacci ne of claim59, wherein said | ow dose of
i nfluenza virus type Ams from 0.005 to 500 HAU of
Vi r usi006 The dhdécewdclainn 89, efherlirpdait o tubdiess i dinnseddr df 5@mm
dose of influenza virus type Ais from0.01 to 100 HAU
of virus. 62. The vaccine of claim 24, wherein said
animal is a mammal . 63. The vaccine of claim®62,
wherein s a _human, 64. The vacci ne of,

ol ai m03al g&ﬂ%ve@mq%@fl Bo.Jihesin R prmswation F@Wﬂﬁ ORPFiST 2
combm&fonto\f@n@érrﬂ&lé@f fbohdioh] Mfowdef bt gefn att enuated virus,

and a killed virus. 65. The vaCC|ne of cl aim 24,

wherein said route is a non-natural route. 66. The

vaccifg, qhe 8daleBréfaim E@ WHRleth SR Hruk QU l%veﬁ\llruk east one
menber selected fromthe group consisting of

, HIO

nanoca

or less.

subcut aneous, intradermal, intramuscul ar, nmucosal and
or al b6 e NG idARS fldiRg4. 66
PHI P\fgsgw\ ST 56, wdre) pldlv i?iﬁn‘g‘"agtgrt' e

M/i cer f of dellvery of a vaccine to an animal, said
devi 4C @%ﬁ ' tective
and/g? ag??@&%%ﬂgﬁ%g%§@ ?}%%Pﬁ§ﬂé%elnagg “virus
i nduces an |nnunoprotect|ve CD8+ T ceII and/ or

ant|q® ygéea g? |nal %)
aim erem VlruS IS iy v1rus.
adm n Q cgm WITUS YO sard a ﬁ&o%

non- nat ur al route, (b) a delivery deV|ce for
delivering said vaccine to said ani nal

69
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69. A device for delivery of a vaccine to an ani mal,
sai d device conprising (a) a CD8+ T cel
WO p0vaogs0dt ecti ve anmount of virus, wherein sai BCWIU£2086/000323
i nduces an i nmunoprotective CD8+ T cell response in an
o e o@A0ENBL. fOLlOW Dg.adm ni stration of said virus to said
i gﬁm&é‘&ﬁy{x@ﬁa\%ﬁgﬁdam 80, whenetnesaid(vhinus i sclebted Gom thkegrowe
o i ' [ i.ne to sai.d ani. 10. T
consisif5 A S-S Qe B et ESUNE oL Srof Bl P aspbltony
syncytiat oimey; ineesdesavitng lalenavirushe parvdvirudfead déanoeieuspd caticavims, 40,
" .mhgfeiﬁ%said hoIIOM/tuge.has a Eggg{es Qnd. 712. ;he
astrovirys, (ORI 4 FPIPTIUSHASF AV IS S il VEES fOBIS gEn A G havirs,
a retroviiaygadiad@siviaugieedl e. 73. The device of claim 70,
wherein said hollow tube is optionally attached to a
pl ungi ng device. 74. The device of claim 73, wherein
sai d 107 umgé fei@RY tlain 105, Wh&¥iishig&iruy B an biiBorEelEes. Of
claim 68, wherein said delivery device is a gene gun.
76. The device of claim68, wherein said delivery
devi @l Thed&dleRetBim 107! whdB® said\okimPoviridis th Gfluenza
) wherein said delivery device is a patch. 78. The
Vius. device of claim68, wherein said delivery device is an
i nhal er. 79. The device of claim68, wherein said
delivery device is a nucosal applicator. 67 _
PHI P\1#83 8 evgrpi ¢laimj 08, whereiqrsaid iefysaea wes drinflespa vigs
81. The device of claim80, wherein said virus is
encapsul ated in said encapsul ation vehicle. 82. The
device of claim80 wherein said virus is associ ated
with n , ' . LN -prikor A ei ng
encapadl SHouHHRe of Belsh B3R WRelln SoBREL R Wil o s
hemaggtiemincantigdn E1Aisele@a fravh érearoupsandstimg ©8HS LA H H4yBhRiHd, e
i r el.ected fromthe group
H7, HS,C%%gﬂgtlngrig ﬁg\[‘%gﬁﬁ, %135*}“85}?‘3' or a powder. 84. The
devi ce of claim 83, wherein said encapsul ation vehicle
is logdeq,into a.nano e, 85. The.device of claim80,
wher - 3h Ao BSBRR M SheS i iR s Bped! AT
neuramid@ayd@itigerS@IA) Bblectelefrom ehegiroupl cdnsistiig,of WIEN2,)i N8, D&, N5, N6,
N7‘N8§g¥%$er is not toxic when admi nistered to an ani nal
’ .“The device of claim86, wherein said polymer is
associated with said virus thereby del ayi ng rel ease of
said virus into the. surroundjng. enyironment. 88. The
devi cki2oftbe lefish ofelaing 05 aiFeind PHEVIP RS R 2 89,
HA:NATHRAB g S8r6SleQbletbBrdth 8 oroMpQOAIiNInG 3F HSHE| HOOITPI7NG EH7N2,
coIFa en. 90. The device of claim88, wherein said ge
H7N3, HYN, HoRi2.d4e¥ 1, HAN2 an H3N2vi ce of clai m 90, wherein
said hydrogel is selected fromthe group consisting of
an al ginate, gelatin, chitosan and hyal uronic acid,
92. TH@. dbe fevcesi cleima 10 @opriging e dovn desgiod sad ilgenep vires
sel ected fromthe group consisting of
‘pol yvi nyl pyrrol i done and carboxynet hyl cellul ose. 68
PH P\ 483875\ 1875\'1- ,- r " i 88, wherein said ge
conprj.se i [ ne._ofr [ f n
ol o) rbie 108 ar A Bl S, BheRORa oL Finfighi AR
virus is fiohy001ytb 5900 smaggintnatino unis(HoX) wetvimsl cel | ul ose. 94.
The device of claim88, wherein said gel is
crosslinked. 95. The device of claim80, further
conprilsi Mye deviceddiclainy €14, bereliiddewidoe affinfhleaiami®Siype

Amis fr\gdr?leor.(%Sr%o 360 Iq‘.A%dquvhlus}{e 's polyethylene glycol.

type A.

type A

70
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97. The device of claim 80, wherein said encapsul ation
vehicl e conprises a mcrocapsule. 98. The devi ce of

W@ k@o7803 wherei n said encapsul ati on vehi cl e PORPR108€600323
a nanocapsul e. 99. The device of claim80, wherein
sai d._encapsul.at i.on vehicle conprises a nanotube. 100.

T L et %ﬁi@%e@ clin® 915, whereisisniddaw dosear otftuberatvirss gpe

. di t .nmor |less. 101. The device of claim
AJSﬁmgﬂgﬁaﬁgp%g%dgéggm%ncapsuIation vehi cl e conprises a

conbi nation of one or nore of a solution, a powder or
a gel. _102. . The device,of claim 80, wherein said virus
705 117 38 1o of st S et & SFAPEAT wher of n
said virus is an attenuated virus. 104. The devi ce of
cl ai m 80,  wher ei aid virus is a killed virus. 105.
The dddi 2be dviceicdekita 8}7, e spldgugmmaliis 4, 8umag. 5
respiratory virus. 69 PH P\483875\1875\1P C I / .| i
.. ""tl i vlee 0?claim80, wherein said virus is
sel eckl@d The dewiqerad clgin & vesTea id s gpmpyses at least two
membeRsEIBATY #OY B oufooRAERBIE QUVE HEns, & ARMARAWiKbSind 8 killed
, pi cornavirus, respiratory syncytial virus, neasles
virus. virus, adenovirus, a parvovirus, and adenovirus, a
calicivirus, an astrovirus, Norwal k virus, an
arenavirus, a flavivirus, a filovirus, a hantavirus,
an al 2Rallhe devicefclaim 8%iwhgrsimgadtl muledha pop-naipral 190@7.. The
device of claim 106, wherein said virus is an
ort honyxovirus. 108. The device of claim 107, wherein
sai d @it Abeosiee af gkin $2G wheren sadnede i at lesst 01O enibere

vice of clai.m 10 erein.said intl ' [ '
seecte £ 1% oo ynd HF BT iiuctm BNt iy e
oral. wherein said influenza virus type A has a
hemaggl uti nin antigen (HA) selected fromthe group
consisting of H, H2, H3, H4, H5, H6, H7, H8, HI, H O
H |, 1422 A didBod dllidskitglbvadeitle ddhiprisibg . CORIET ki ce of
_ claim 109, wherejn said influenza virus type A has a
imimnpRepipeiYE AR o GERT PRI B AREP B PSR up
compri§ifEnlininga CDSNIT, celNdnd/dintiDétly itvundotedife abiBudtd BiYirus
. 112. The devi ce_ of clg%ggéﬁf, wherein said influenza
with angneapsulatipgaeliclsghergby i Y458R%c profile sel ected
fromthe group consisting of HS5NL, HON2, H7NL, H7N2,
H7N3, H7N7, H2N2, H NI, HLN2 and H3N2. 113. The device
of cl B3mAmethedpiipaldnayvascingsrunisaediCRY Hosthf | uenza

immundrbteStiv )éﬂlgmﬁf-of Y salDBe@BY bdrSprRingCh@bMinkld imWagsRbictive
sal d 1ow f infl type ﬁ

ose 0 uenza virusis from'0.001
amounttaf a 3000w e praepghrstlation vabirla tieredy (raliup seifl vedoings. 115,
The device of claim 114, wherein said | ow dose of
i nfluenza virus type Ams from 0. 005 to 500 HAU of
Vi r us1247 s methsy di33igiring 2 STR-TRcel inmyngprptectivejand/er gntibody

R e T

vaccined@wipeiging & CDI8&iTheel @nd/ahentibody ismiutdo@nientizte anpuat afenims| .
11 evi.ce laim 117, wherein said.,mamal is a
whereby 38" o anfEaiboft Bl iaei socugnn il TREPRL | T us

conprises at | east two nenbers selected fromthe group

consisting of a live virus, an attenuated virus, and a
killed virus.

71
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120. The device of claim80, wherein said route is a
non-natural route. 121. The device of claim 120,

wWoR@ee74305ai d route is at | east one nenbers sePEDUSIH06/000323

fromthe group consisting of subcutaneous,

v o1k fader b, iat ranuscul ar, nmucosal and oral. 122. A
Fel ng%gﬁﬁa?%[&, ' dljugf dicitiag e (OS-+cloegllrimsiune reapdiBin af agidal, said

o TSRS QML NS b PEMIRUGRET M
immundpkBectite ardunt afvdiuewissndbly dtiy8+ Troalnamimk esponse isstivitddt in Of
virus with an encapsul ati on vehicle, thereby making

‘d vaccine. 123. A nethod of nmking a vaccine
conprising a CD8+ T cell imunoprotective anount of

virus, sajd thod.comprisi ng conbi.ning an
i muridfr i‘%ee@%@ofgﬁm@owhe&gw%wlml a ggmumal.

encapsul ati on vehicle, thereby making said vacci ne.
124. A nethod of eliciting a CD8+ T cel]

i nmurldpr Sbee‘@?t?l%o%%?‘o‘ﬂ%‘%ﬁr%wd ARk AdYPshse i n an
animal, said nethod conprising admnistering to said
ani mal a vacci ne conprising a CD8+ T cell and/or

ant i H38yAimstado ettecting graimsl pgeingfinfostiondy awfres. e8¢ a

. . . i. ' i
method epbifishyiRlnini RGN0 «ARGHBACY vl BRYREMERRRANGR Beall & 1+
immunapkdtestive agl/a a0fi@dy immehdproteative empws pbsricevirus, wirerehyi afelPd+

: 1 [ a
T celt oI I ERTRIGH O RATH R ] ool TR
animal zgamatrskidoffestionus, whereby a CD8+ T cell inmune response
is elicited in said animal. 5 126. The nethod of claim
124, wherein said animal is a nmanmal. 127. The net hod
of cli@apbmATiddhoddfpraeating an shimalmyainstiisfecionbyarvirud Gaid28.
A net hod of .protecti.ng .an, ani nal agai nst infection by
method Soripyig nouneiatf oeie Rl £ LieRe iR PeT Bl 4
immuncdpidtedive Bmdiag 6f sak] daRPriessbyq GDIIDB delllint@ink response is elicited

o oprotective and/.or antibody. i.nmunoprotective
in said apffigh erciy PECIFDG FG Snimih AFAUISY S BRSHOTT cel | and! or

anti body i mmune response is elicited in said ani nal

t hereb otecting, said ani mal agajnst said infection.

15190, Rherathdpt Bl | SET R AR e P8P hot

infection by a virus, said nethod conpri sing

adm nistering to said ani mal .a vaccine_conprising a

cDs+ Plcdhe methad ploiaimy 188+ wheeein pidimemgp! saibgmgnyr us,

whereby a CD8+ T cell imune response is elicited in

said ani mal thereby protecting said ani mal agai nst

sai d 138 aanethed of poevering aTvias Hdechion ingm a@irealypaigzgethod

: i ' j ' | " . t hod of
compr e S Rl e B e 1320 A
immunqpeatentige arfd/qyraptikady immunoproteciiye pmbens of ewd vimsawhaehyrretD8+
T cel af T B0 AR R BN Pl A Bei5 el i Tin
infectioamYa@l anamdli body i nmunopr ot ective anmount of said virus,

whereby a CD8+ T cell and/or antibody inmune response

is elicited in said animal thereby preventing a virus

i nf eci3B oA rhéth@bifGreventingla vido inf&Bon A aneinined, safd method

.prevent.ing a vi.rus infection in,an ' , .said nmet hod
compridhigeast A reda s FEmal't v bing Cantis g s T b oo act ne
immundpRetRdtive brGund of afitvitus Clhdre by NTIMHOT O8] Eigdnivne résponsa s edibited
. ..said virus, whereby a,?D8+ T cell i ne response i s
in said gqme!thesehyiPrevERing afiuanteqing PeArenting a virus

infection in said animal. 72 PHI P\483875\1875\1P T / U
SOf Sfil' bf clain113%i wherein said animal is a

manmal .
PHIP\483875\1875\1
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135. The nethod of claim 134, wherein said mammal is a
human. 5 136. A nethod of treating a virus infection

WO pooasa7403 mal , sai d net hod conprising adm ni st BCT/H82006000323
said animal a vaccine conprising a CD8+ T cel

RS By 111 Qpro y& and/ or anti body inmmunoprotective
R i A i

A rbuHB4oF frelpdm IgRorhepjn sidopimalts e atemmahd/ or
anti body i mmune response is elicited in said ani nal
thereby treating said animal. [0 137. A nethod of

tr eatiPhgThe mﬁthwgoﬁ olfimdBi.ovherain said mainmal is adaindn.met hod
conprising admnistering to said animal a vacci ne
conprising a CD8+ T cell imunoprotective and/or

ant i HédyAiﬂwﬂlLﬂdG-‘rfma’@gtai Wims tnfestion ingh aganad, saidnoghod

oGRSl PO 577

immunaprdtective anliAR anfliody Ilmmt]nni)mlécn&b amount Bﬁsa1dl\hﬁrsﬁwlibr&@1 aCD8+

T et B AR & L AL Gt rsky CBABERIY on
animal. conpri sing a CD8+ T cell inmunoprotective and/or

anti body i mmunoprotective anount of a bioactive agent,
wherei n said bioactive agent induces an

I Mungpr ateghddved ekl alvite tfeclblinGh «anhd hedymdtrsponse
in an_ ani mal fO||OMAn adm ni stration of sajd

COmPHSB}g(?QE’E‘}W%‘m&é% prid F‘Bm%]aﬁ YFOEAS ?péqlpn‘gylgg G Betthat does
1mmundi§§3tec@1@é‘ SR/ HaBEHAG nhﬁuﬂoﬁ)r@t@dtﬁe @ﬁlb\ﬂﬁ bf saidhlirus/Whereby a CD8+
nposi tion conprising a CD8+ T cell inmunoprotéctive
T cell a%wml sy iy IerRAESsEg aligited Wf@r@nfma«i reaebyyi tsaiing spid
animal, @d€Nnt induces an inmmunoprotective CD8+ T cell response
in an animal follow ng adm nistration of said
bi oactive agent to said animal by a 50 route that does
not 1%§S?héjﬂ1§tﬁai§fdléimsl%%ﬁeﬁlélﬁf?dld ar&éﬁ?ﬂ is 4 Aan@AUIPOSI ti on
of clarm 140 erein said route I's non- nat ur a
route. 73 PHI P\ 483875MB75\ 1DT/ Lf' t I f of claim 140,
wher 6. $A HehBUbEiR 138 AL ATHDEIH RHn
consisting o cut anéous, er ma
|ntranuscular nmucosal and oral 144. The conposition
of cI ereln sai d ve agent
encagal AegeriigRmRaie s ST Gaffinbt faanons,e
antlbody: ﬁmmm&lpfdtﬂnvcﬁ)zim@inabfn tﬁde&twamntewhexsml salidlbicaaiite agentagent

associ SOme or .a n
induces g PR g CoRe Jel g it o araORReL s B R e
adminisSidncdf€aid bibActivEAgent gatdsanirhad By @froutd tabindodstit cudse dBea3e in
d encapsul ati on vehicle conprises at |east one
SMdamﬁ%Lber sel ected fromthe group consisting of a gel, a
liquid or a powder. 147. The conposition of claim 146,
wherei n said encapsul ation vehicle is |oaded into a
nanot 148. .The conpos f claim 147, .wherein
a0 4 A STPaNI P oPURPOE & CEr feU P i Brpiy o
bioactivé Bgent, arieas daidbloftivehig@hihdit8s aﬂhﬁﬁ‘xﬂﬁbﬁtoﬁe&hﬁk @og-yTesl i S
not tOXI? when adm ni stere &ﬁ;o an_ani mal ﬁﬁ? The
response g el Gillogneadminsiasign ofgaid bipaqtiveaeanide sy haping bya
route thABECAALAMe WisdaBe MmahM shing@Ct i ve agent thereby del aying
rel ease of said bioactive agent into the surrounding
envi ronnment. 151. The conposition of claim 148,
wherein said poly is a 152. The conposition of
cl ai n¥24dhe W@Pﬁn g%ql%}mbh‘lga%l@qr%saa@we ip & nQRspRPERgute.
fromthe group consisting of a m croorganism and a
pr ot ei n.

73
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74 PH P\ 483875\1875\1P C "T / S O bi oactive agent to
an animal, said nethod conprising adm nistering a

W@ 0vp03%i303 on conprising a CD8+ T cell i mMmunoprPCEUS1006€000323
and/ or antibody i mmunoprotective anount of a bioactive

ey AYeRtmto | ird-ani.al , wherein said bioactive agent
b gguc{égﬁaﬁﬁﬁf?ﬁﬁlﬂ%@ﬂ@@hnv ¢4CBRerein i foutd ieeEted from the
groupPddhiBaHor SARBARS s, i é%ﬂ mal fol | ow ng

admini stration o S’sugfag | %g@ta‘lm\}l Cuéade‘m‘coéé) agd p3lit e t hat

does not cause disease in said animal and further
wher ei fygahd Hi,0a6t 1V e I S encapsul ated in an
encaps u? é\taf|k gr?al\l}gﬁslﬁé é’.%°_f?§‘21%AW?}E?W§ald&ﬁoaéﬁmmng

encapgpted in saldencapdufptvinsichicleng a bi oactive agent to 0 an
animal, said nmethod conprising admnistering to said
animal a conposition conprising a CD8+ T cel

i munoptSotThe tompositionwitlaiaf 140, A8&E\LEIdBURBve aﬁ’&ﬁﬁ %%_i‘_ated

: [ | gactive agent, i nduces, an i mrunopr ot ective
with %2??4’32@%8&0 aﬂ’ﬁ“%‘gﬁ’amaiﬁ PREE eeepIulaitdg said encapsulation
vehicladmi ni strati on of said bioactive agent by a route that

does not cause disease in said animal and further

wherei n said bioactive agent is encapsulated in an

encapsul6atrh® fonyfitioh 6f : hod_of .claim, 153,
comptherein sai d b#ggctivedgg%ﬁ?’vgggg eé %ﬁp$¥%ﬁ?3ﬂﬁde

Omprés%%fgeaéb%if%ﬁmbﬁgse%ﬂmé fipicthe sroyp porsistianal sageradigidror a
powdet56. A conposition conprising a biologically effective

anount of a bioactive 0 agent, wherein said bioactive
agent induces a desired response in an animal while

10

15 reduciRg fihSknidds Il ol |l owi ng,adm nj stration_ of
sai d b aasns<puipdsiioh BRI 148 Suheroin pg Crcapsalstion venyielg is
loadedjplod napatulcause di sease in said aninal. 157. The
conposition of claim 156, wherein said route is a

non-natural route. 5 158. The conposition of claim
157, WA&r Biarrogmpsitiomeftotnin 9 43 evteeskiechid ¢empstiRBodt Rk

Cmmﬂﬁ&@$ﬁ§ﬁ£9 of subcut aneous, intradernal
I ntranuscul ar, nucosal and oral. 159. The conposition

20 of claim 156, wherein said bioactive agent is 0
tion vehicle. 75

encap d_in an encapsul f /
PHI P\ 35%8 cogpeR %Cﬁ‘g%lf » Wheregusnolyresy ioot édxig winen
adminigte®d todreanirhal. sai d bi oactive agent is associated with a
nanot ube, a |iposone or a protein prior to being
encapsul ated in said encapsul ation vehicle. 5 161. The
ConpOo$5Q i THe compsHit@in'df Rird 149VRBER] ' gmgy- ti 0
25 sﬂdbk%?ﬁi0|etis %%Ngeast Qne nenbe(&ggﬁg§?g r%ﬁggﬁgjgﬁgﬁb
EEH agrnt e laying relgase piyaiddbienctive agenidaio thelGBourhhe
environ@APOSi ti on of claim 159, wherein said encapsul ati on
vehicle is |loaded into a m crocapsul e, nanocapsul e or
nanot ube. 10 163. The conposition of claim 159,
wher e} 9], 3G i vehicl e .conmprises a
pol yme T o R e e B S B s S o
said polynmer is not toxic when 15 adm nistered to an

30 ani mejsy. : itjian of claiml163, wherein

sai d p562 I ;ﬁ rrg (r;onlgsb glat\lgg gfg@gl ei(jﬁwwgﬂelgﬁ 0 g}[ﬂa@h"@tag?}’é Is5tepied
from the gropp pynsigtingsfiayicroetgenism, aid agmiteinbi oact i ve agent i nto

t he surroundi ng environnment. 20 166. The conposition
of claim 163, wherei'n said polyner is a gel. 167. The
conmposition of claim 156, wherein said bioactive agent
is selected fromthe group consisting of a
m croorgani sm and a protein. 25
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168. A nethod of enhancing safety when administering a
bi oactive agent to an animal, said nethod conprising
w@eiwsiT4sdering to an ani mal a conpositi on conpPCHUSPOEN0323

bi oacti ve agent that induces a desi r_ed
A o J wherein the

| EER9RS e W ke F.educi ng risk in an aninal, _
B bk ting; enfeusin gt it iR iy 60K St
30 di sease in said ani mal,

an anfrB! fﬁldrﬂﬁféor&j& n@iﬂ% a&l%lf%%ﬁlfl% g g?rpwltg)gé:mnp;igng a CD8+ T cell

d rt rein sail _
immtgagp@pg@vwé/@r amtibady ianmmgﬁmkqaﬁ?@dmd(ﬁhbg tgoégitig% ; %ft {0 said
. ' wh nistering s
anim 876 S0 B0 Bl atklS BGie ot rapesopNeestes EPRKG el tosr
antib@yexsponsehin sebd aiitnyl KBGWihK hdminRE4RM o'?@zﬁ@%l%%g@% Bgant by gtoute

' Va t <120> DELI VI
that dg%géﬁ%%%fgdl%%%k%@nﬂi\%ﬁm whiaED smiddiedtg0agent is

i -01- 1
encap5@8iéd inD 28 wHaRd¥ef@le641, 502 <151> 2005-01- 05 <160>
p517o> Pat ezr’?ﬁsn version 3.3 <210> 1 <211> 9 <212> PRT

<213> Haenophilus influenzae <400> 1 Ala Ser Asn Gu
Asn Met G u Thr Met
154. A method of enhancing safety when administering a bioactive agent to

an animal, said method comprising administering to said animal a composition comprising a
CD8+ T cell immunoprotective amount of bioactive agent, wherein said bioactive agent
induces an immunoprotective CD8+ T cell response in said animal following administration
of said bioactive agent by a route that does not cause disease in said animal and further

wherein said bioactive agent is encapsulated in an encapsulation vehicle.

155. The method of claim 153, wherein said bioactive agent is selected from

the group consisting of a microorganism and a protein.

156. A composition comprising a biologically effective amount of a bioactive
agent, wherein said bioactive agent induces a desired response in an animal while reducing
risk in an animal following administration of said bioactive agent to said animal by a route

that does not cause disease in said animal.

157. The composition of claim 156, wherein said route is a non-natural route.

158. The composition of claim 157, wherein said route is selected from the

group consisting of subcutaneous, intradermal, intramuscular, mucosal and oral.

159. The composition of claim 156, wherein said bioactive agent is

encapsulated in an encapsulation vehicle.
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T T R T . e . .
e B R E A 60T 1T e $Smiposition of claim 156, wherein said bioactive agent is associated
with a nanotube, a liposome or a protein prior to being encapsulated in said encapsulation

vehicle.

5 161, The composition of claim 156, wherein said encapsulation vehicle is at

least one member selected from the group consisting of a gel, a liquid or a powder.

162. The composition of claim 159, wherein said encapsulation vehicle is
loaded into a microcapsule, nanocapsule or nanotube.
10
163. The composition of claim 159, wherein said encapsulation vehicle

comprises a polymer.

164. The composition of claim 163, wherein said polymer is not toxic when

15  administered to an animal.

165. The composition of claim 163, wherein said polymer is associated with

said bioactive agent thereby delaying release of said bioactive agent into the surrounding

environment.
20
166. The composition of claim 163, wherein said polymer is a gel.
167. The composition of claim 156, wherein said bioactive agent is selected
from the group consisting of a microorganism, and a protein.
25

168. A method of enhancing safety when administering a bioactive agent to
an animal, said method comprising administering to an animal a composition comprising an
amount of a bioactive agent that induces a desired response while reducing risk in an animal,
wherein the route of administration of said bioactive agent is a route that does not cause

30 disease in said animal, and further wherein said bioactive agent is encapsulated in an

encapsulation vehicle thereby enhancing safety when administering said bioactive agent.
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